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Introduction

Aims

This book has been written to provide the knowledge, understanding and
practical skills that you’ll learn through studying the Cambridge International
Level 1/Level 2 course in Information and Communication Technology, also
known as Cambridge IGCSE ICT. This book, together with the accompanying
CD provides:

o practice tasks which offer guidance on how to answer questions for the
practical parts of the course

e activities which allow students practice in answering questions for the
practical parts of the course

e source data files for the tasks and activities

o advice for the practical parts of the course

e suggestions for possible teaching methods.

Although it has been written with the Cambridge syllabus in mind, it can also be
used as reference text for other practical ICT qualifications at GCSE and other
equivalent Level 2 courses,

Using the book

The text is in 21 chapters. Although some elements of the practical chapters
may be examined in the theory question papers, and vice versa, the sections for
the theory work are in Chaprers 1-10 and the sections for the practical work in
Chapters 11-21. Answers on the Teacher’s CD include some marking guidance.

Examination questions
The practical section contains examination-style questions.

Colour codes and symbols used

Throughout the book there are a number of colours and symbols used. Key
presses are shown as <Enter>, but be careful with Chapter 21, where html codes
are also shown in angled brackets, like this <html>. Different sections of text are
in the following styles.

’

Tasks :
These are examination-style questions in the practical section (which often include the use of
source files from the CD for the practical tasks) that are answered within the chapter. The text
demonstrates the technigues used to solve the task and gives some example answers. These
provide easy-to-follow step-by-step instructions, so that practical skills are developed alongside
the knowledge and understanding.

— m— m— — m— — — J

Activities
These are examination-style questions in the practical section, usually at the end of a chapter or
section for the students to answer. These often include the use of source files from the CD.
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Exercises

In the theory section, these are short exercises for the students to complete in order to confirm
their understanding of the concepts covered in a section or chapter.

HTML markup Advice

E';"a;.l_'L html markup appears in a blue proportionally spaced font ::Eii&g:;ﬂﬂi;g&ig

. Cascading stylesheets
All cascading stylesheets appear in a cerise proporticnally
spaced font with a cerise dotted border.

Text colours

Some words or phrases within the texr are printed in red. Definitions of these
terms can be found in the glossary on the CD.

In the practical section, words that appear in blue indicate an action or location
found within the software package, for example “‘Select the HOME tab.’

In the database sections of the book, words in orange show fieldnames.

Words in green show the functions or formulae entered into the cell of a
spreadsheet, for example a cell may contain the function =SUM(B2:B12).

Hardware and software used

The practical elements of the examinations can be undertaken on any hardware
plattorm and using any appropriate software packages. For the purposes of this
book, we have needed to choose specific software packages, bur the functionality
of many other packages is very similar. Many of the skills demonstrated in
Chapters 11 to 21 are transferable and can be adapted for other hardware and
software platforms.

All the tasks and activities within the practical chapters have therefore been created
using a PC platform with Microsoft Windows 8.1 operating system and include
the use of Norepad. Independent packages used for the practical sections include
packages from Microsoft Office Professional Edition 2013, including Word, Excel,
Access and PowerPoint. Internet Explorer has been used as the web browser, although
we would recommend testing all web pages in at least three different web browsers.

For the website authoring section of the book (Chapter 21), all work has been
produced in html code without the use of a WYSIWYG package. Although you
may have a WYSIWYG package, it is important to realise that you are expected
to have knowledge of underlying HTML and cascading stylesheet code. All html
written within this chapter is written in HTML version 5, and is W3C validated (at
the time of going to print). All cascading stylesheets used have been W3C validated.

WiC css,

Using source files

Source files can be found on the CD and will need to be copied onto your local
machine or network drive in order to use them. Copy them and give them
read /write access. This is essential to ensure that you can use some of the file



INTRODUCTION

types included on the CD. For example, you cannot create queries or reports in
Access when working from the CD. The CD will contain all source files in a series
of sub-folders, one for each of the practical chapters.

PC users

On the keyboard press <Windows> and <E>. The Windows Explorer window opens
for This PC. Locate the CD or DVD drive, which may be called drive D: or E:

T
, i - = z
a =i = [ ﬁ K5 Ut o T § e
< ool A w = T e R

Fempartarl Cifw emies Aevety Bk el L s srhaed  Dmin Cosisal
s Py S ey ety W e
T O ThaRC v G e Tm P
W RO o e Thpee Tt St e Sl ad
dia Recene place & Fpaders 18]
ol v
L3 - ] e e ey
- B Doarslaad,
Diru [orve B e £
- & Pagturey ¥ fan
= i § Ve T
B e e
"IM““ 4 Devaces and drives (G}
I Ty eoen L Gralars's Fhaew Bestyaie Bpca
& Cloud Phpion it By
¥ Ting PC [ ] it i i TR
m Desnap o Peta (D) i i e 5
[ Desumesty - ol DVD R Dy ()L, D B TELY R T —

i dwmn e

For the purposes of this section, we will assume that it is called drive E:.

If your machine has a different drive for the CD letter, adapt these instructions
accordingly. Locate the Chapter source files folder, which can be found at
E:\Resources\Chapter source files. To locate an individual file, such as the
image snowball.jpg used in Chapter 12, use the path E:\Resources\Chaprer
source files\Chapter 12\snowball.jpg.

It may be better to copy the contents of this folder into a new folder on your
local machine or nerwork drive. To copy an entire folder, drag its contents from
the source CD into a new folder. To copy a single file, open the file that you wish
to use. Select the VIEW rab, then Editr Document to change the document from
Read only and allow you to save it. Select FILE and then Save As to save a new
copy with an amended filename. You may need to change the file permissions of
these files to read /write to enable you work on them; however, check with your
network administrator before attempting to make these changes.

MAC users

Double-click on the CD icon on the desktop. Use Finder to navigate to the
location for the new folder, then create a new folder (<Apple>+<Shift> +<N>).
With Finder, choose the CD and selecr all files (<Apple>+<A>) and copy

them (<Apple>+<C>). Go to the new folder using Finder and paste the files
(<Apple>+<V>).

Changing the source files to match your regional settings

Before attempting any of these processes, back up all source files. The source .csv
(comma separated value ) files supplied on the CD have commas as separators
berween fields and full stops within currency values. If your regional settings
for these values are different to these (for example, if you use commas within
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currency values rather than full stops and your software settings require you to
use semicolons for separators between fields), then the source data files will need
to be edited for use with the regional settings for your software. This process
may be required to convert the source data files before the start of the practical
examinations. You can do this process in many packages, but the easiest (at this
level) is Word. Open the .csv file in Word using FILE and Open. Select the file
from the list to open the file, which will look similar to this.

Who manufactured the car?,Model,cColour,Price that we bought the car
for,Price that we will sell the car for,Year,Extras,Does the car need
cleaning?

TVR,Tuscan,Black,18000,20305,2006,8l1loy Wheels Air Conditioning,N
Mercedes,C200,5ilver,4995,5995,2003,Air Conditioning,N

Toyota,MR2 roadster,Electric blus,13995,15895,2005, Leather Seats Alr
Conditioning,N

Select the VIEW tab, then Edit Document to change the document from Read
only. Select the HOME tab, then the Editing section followed by the
Replace icon.

T EH - 8 X

Graham Brown - [l
# Find -
25 Replace
[+ Select~

W Editing -~

Enter a , (comma) into the Find what: box and a ; (semicolon) into the
Replace with: box, then click on | repzeat |.

—

| Frg | Renisec | GoTo |
i what: ._,_- 3
Rrolacewike | i
| Maress | Beplace Replace 40 | Fnabed | | concsl

Repeat this process, replacing a . (full stop) with a , (comma). All the characters
will have been replaced within the file like this.

Who manufactured the car?;Model;Colour;Price that we bought the car
for:;Price that we will sell the car for:Year;Extras:;Does the car need
cleaning?

TVR; Tuscan;Black;18000;20305;2006;A11oy Wheels Air Conditioning;N
Mercedes;C200;5ilver; 4%95;5995;2003;Air Conditioning;N

Toycta;MR2 roadster;Electric blue;13995;15895;2005;Leather Seats Bir
Conditioning;N

Save the file with the same file name using the HOME tab and Save. This will
ensure that the file is saved in .csv format.
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1 Types and components of a computer system

In this chapter you will learn about:

@ hardware

@ software

® the main components of a computer system

@ operating systems

@ different types of computer systems

@ the impact of emerging technologies. J

Computer systems are now commonplace in every part of our daily life.

This first chapter introduces the basic components that make up these computer
systems, most of which will be described in much greater depth in later
chapters. Basic components, including hardware (both external and internal)
and software (both application and system) are all briefly introduced in the
following sections.

A good analogy is to compare computers with books: the actual pages and
ink used on the pages of a book are equivalent to the hardware used ro make
up computers; the words written on the pages are equivalent to the software.
Withour the words, the book is useless. Similarly, without software, computers
would be of little use to any of us.

1.1 Hardware and software

Hardware is a general term for the physical components that make up a computer
system: the keyboard, mouse, monitor, printer and so on. Hardware can be either
external or internal.

Software is a general term for the programs that control the computer system.
There are two types of software: application and system. Examples of each are
shown on the following pages.

Figures 1.1 and 1.2 on pages 3-4 describe some of the features of both
application and system software. Further details about software can be found in
the later chapters of this book.

Hardware falls into two categories: external and internal. External hardware
(input, output and storage devices) is covered extensively in the following
chapters of this book.

Figure 1.3 on page 5 considers the following internal hardware devices:

e the motherboard

e random access memory (RAM)

e read-only memory (ROM)

e video cards

e sound cards

e internal storage devices: hard disk drive (HDD) and solid state drive (SSD).

Since it isn’t always possible to see the internal hardware devices, the photographs
in Figure 1.4 on page 6 give you some idea of the physical appearance of the
components described in Figure 1.3.



1.1 Hardware and software

Word processor
Word processing software is used to
manipulate text documents, such as an
essay or a report, Text is entered using
a keyboard and the software provides
toals for ing, deleting and various
pes of {ﬁgng. Sumg of the
nctions include:
s creating, editing, saving and
manipulating text
= copy and paste functions
= spell checkers and thesaurus
* importing photosfimages into a
structured page format
= translation into other languages.

Spreadsheet
Spreadsheet software is used to
organise and manipulate numerical
data (in the form of integer, real, date,
and so on). Numbers are organised on
a grid of lettered columns and
numbered rows. The grid itself is made
up of cells, and each cell is identified
using a unique combination of columns
and rows (for example, BE). Some of
the functions include:

» use of formulas to carry out

calculations
#+ ability to produce graphs
s ability to do modelling and

Database

Database software is used to organisa,
manipulate and analyse data. A typical
database is made up of one or more
tables. Tables consist of rows and
columns. Each row is called a "record”
and each column is called a *field".
This provides the basic structure for
the organisation of the data within
the database. Some of the functions
include:

+ ability to carry out queries on
database data and produce a
report (dbms)

s add, delete and modify data

microprocessor to interface with
sensors so that it is possible to:

‘what if’ calculations. in a table.
L [ L
Control and measuring software Apps .
Control and measuring software is Apps (short for Applications) normally
designed to allow a computer or refers to the type of software that runs

on mobile phones or tablets, They are
usually downloaded from an 'App

colour saturation or remove 'red eye’.
These applications also allow for very
complex manipulation of photos (for
example, change the features of a face,
combine photos, alter images to give
interesting effects and so on). They
allow a photographer to remove
unwanted items and generally “touch
up’ a photo to make it as pe as

possible.

altering/adding sound to the original
video. Essentially it indudes:

* rearranging, adding andfor
removing sections of video clips
andfer audio clips

» applying colour comection, filters
and ather video enhancements

» creating transitions between clips
in the video footage.

» measure physical quantities in the Store’ and range from games to
real world (such as temperatures) APPLICATION sophisticated software such as phone
* control applications (such as a SOFTWARE banking. Common examples include:
chemical process) by comparing Programs that allow the user ™| = video and music streaming
sensor data with stored data and to do spedfic tasks * GPS (global positioning systems
sending out signals to alter WhICgha.ﬂotﬂgei.'hl'EIE; wnhf;:tdeﬂm
process parameters {for example, navi n, help ind your
open a valve to add acid and way to a chosen Eln:ltlcn}
change the pH). = camera fadilities (taking photos
and storing/manipulating the
images taken).
| | 1 |
Photo editing software Video editing software Graphics manipulation software
Photo editing software allows a user to Video editing software allows a user to Graphic manipulation software allows
manipulate digital photographs stored manipulate videos to produce an bitmap and vector images to be
on a computer; for example, change edited video. It enables the addition changed. Bitmap images are made up
brightness, change contrast, alter of titles, colour correction and of pixels that contain information

about image brightness and colour.
Bitmap iraphics editors can change
the pixels to produce a different
image. Vector graphic editors operate
in a different way and don't use pixels.
This type of software manipulates
Iirr?é;unres and text todal‘ﬁ':r the ;
stored image as required. The o
editing mﬁg are Li?ed depemkty{ﬁ'leﬂ'le

format of the original image.

Figure 1.1 Application software



1 TYPES AND COMPONENTS OF A COMPUTER SYSTEM

Compiler

translates a program written in a

A compiler is a computer program that

high-level language (HLL) into machine

code (code that is understood by the
computer} so that it can be directly

used by a computer to perform a

high-level languages include Java,
Python, Visual Basic, Fortran, C++
and Algol.

required task. The original program is
called the source code and the code
after compilation is called the object
code. Once a program is compiled,
the machine code can be again
and again to perform the same task
without recompilation. Examples of

Linkers

A linker (or link editor) i a computer
pragram that takes one or more ohbj
files produced by a compiler and
combines them into a single program
that can be run on a computer. For
example, many programming
languages allow programmers to

write different pieces of code, called
modules, separately. This simplifies the
programming task since it allows the
program to be broken up into small,
more manageable sub-tasks. However,
at some point, it will be necessary to
put all the modules together to form
the final program. This is the job of
the linker.

Device driver

A device driver is the name given to
software that enables one or more
hardware devices to communicate
with the computer's operating

evice (for example, a printer) would
be unable to work with the computer.
All hardware devices connected to a
computer have associated drivers. As
soon as a device is plugged into the
USE port of a computer, the operating
system locks for the appropriate driver.
An error message will be produced if
it can’t be found. Examples of drivers
include printars, memaony sticks,
mouse, CD drivers, and 50 on.

em. Without drivers, a hardware

[}

Operating systems (05)
The aperating system (OS) is essentially
software running in the background of
a computer system. It manages many
of the basic functions. Without the OS,
most computers would be very
user-unfriendly and the majority of
users would find it almost impossible
to work with computers on a
dap-tu-daH basis, Operating
systemns allow:
* inputfoutput operations
s users to communicate with the
computer (for example, windows)
+ emor handling to take place
» the loading and running of
programs to occur
* managing of security (for example,
user accounts, log on passwords).

SYSTEM SOFTWARE
ms that alfow the
are to run properly

Figure 1.2 System software

and allow the user to
communicate with
the computer

Utilities

Utility programs are software that has
been designed to carry out specific
tasks on a computer. Essentially, they
are programs that help to manage,
maintain and control computer
resources. Examples include:

antivirus

anti-spyware

backup of files
disk repair

file management
security
SCreensavers

disk defragmenter.




1.1 Hardware and software

Meotherboard
The motherboard is a printed circuit
board found in all computers. It allows
the processor and other computer
hardware to function and communicate
with each other. One of the major
functions of a typical motherboard is to
act as a kind of ‘hub’ that other
computer devices connect to, A typical
matherboard consists of a sheat of
nnn—cnrﬁuc‘:m rna;{efial, such as hard
astic. Thin layers of copper or
glluminium ar‘:,rprinted ?nlijo this sheet.
These form the circuits between the
various components, In addition to
circuits, a motherboard contains several
sockets and slots to connect the other
components.

Random actcess memory (RAM)
Random access memory (RAM) is an
intermal chip where data is temporarily
stored when running applications. This
memaory can be written to and read
from. Since its contents are lost when
power to the computer is turned off, it
is often referred to as a volatile or
temporary memory.

RAM stores the data, files or part of
the operating system currently in use.

Read-only memory (ROM)
Read-only memory (ROM) is a memory
used o store information that needs
to be permanent. Itis often used to
contain, for example, configuration
data for a computer . These
chips cannot bz alterm can only
be read from (hence their name).
One of the main advantages is that
the information stored on the ROM
chip is not lost even when power is
tumed off to the computer. They are
often referred to as non-volatile
memaories.

INTERNAL COMPUTER
HARDWARE

Video card Sound card Internal hard disk drive/solid
A video card allows the computer to A sound card is an integrated circuit state drive (HDD/S5D)
send graphical information to a video board that provides a computer with These two devices are covered in
display device such as a monitor, the ability to produce sounds. These considerably more depth in later
television or projector. It usually sounds can be heard by the user either chapters of this book. Basically, hard
connects to the motherboard through speakers or headphones. disk drives (HDD) are magnetic in

(see above). Video cards are usually
made up of;

* 3 processing unit

* memory unit (usually RAM)

* acooling mechanism (often in
the form of a heat sink since
these cards generate much heat)

* connections to a display unit
{monitor, television or projector).

Sound cards also allow a user to record
sound input from a microphone
connected to the computer, and to
manipulate sounds stored on a disk.
Sound cards use two basic methods to
translate digital data into analogue
signals (needed for speakers);

* FM synthesis mimics different
musical instruments according to
built-in formulas

* wavetable synthesis relies on
recordings of actual instruments
to produce sound.

nature and are one of the main
methods for storing data, files (text,
photos and music) and most of the
system and application software. More
modern computers (and all tablets) use
newer storage systems that make use
of solid state drive {55D) technology
and are replacing HOD in many cases.
Their function is the same as HDD.

Figure 1.3 internal computer hardware
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1.2 Main components of a computer system

As already mentioned in Section 1.1, a typical computer system is made up of
hardware and software. Figure 1.5 shows an example of a computer system
consisting of input devices, output devices and secondary storage. These will be
discussed in more detail in Chapter 2, but examples are given in Table 1.1.

Table 1.1 Examples of input, output and secondary storage devices

Device Examples

Input devices keyboard, mouse

Output devices manitor, printer

Secondary storage devices DVD RAW drive, removable hard disk drive

Internal hardware devices were discussed in Figure 1.3 - these consist of four key components:

e the central processing unit (CPU), contained on the motherboard
e internal hard disk drive

e random access memory (RAM)

e read-only memory (ROM).

The central processing unit (CPU) is the part of the processor and
computer that interprets and executes the commands internal memory
and storage devices

from the computer hardware and software. It is
normally part of the computer motherboard. ‘

CPUs used to be made up of discrete components
and numerous small integrated circuits; these were
combined together on one or more circuit board(s).
However, due to modern manufacturing techniques,
the CPU is now referred to as a microprocessor.
This is a single integrated circuit which is at the heart
of most PCs and is also found in many household
devices and equipment where some control or
monitoring is needed (for example, the engine
management system in a car).

The CPU is made up of a control unit, which
controls the input and output devices; an arithmeric
and logic unit (ALU), which carries out calculations ~ Figure 1.5 A typical computer system
and makes logical decisions; and the immediate access
store (RAM).

The internal hard disk drive (HDD) or solid state drive (SSD) is the
computer’s main internal storage; this is where the applications sottware, disk
operating system and files (for example, text, photos or music) are stored. The
main advantage of these storage devices is the fast data transfer/access times and
their large capacity to store data (see Chapter 3 for further discussion).

Random access memory (RAM) is an internal chip where data is temporarily
stored when running applications. This memory can be written to and read from.
Since its contents are lost when power to the computer is turned off, it is often
referred to as a volatile or temporary memory. This was fully defined in Figure 1.3.

Read-only memory (ROM) is a memory used to store information that needs
to be permanent. It is often used to contain, for example, configuration data for
a computer system. These chips cannot be altered and can only be read from
(hence their name). One of the main advantages is that the information stored on

keyboard

mouse
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the ROM chip is not lost even when power to the computer is turned off. It is
often referred to as non-volatile memory. This was fully defined in Figure 1.3.

It is worth noting that ROM also contains some coding known as the boot
file. This code tells the computer what to do when it first starts up; it is often
referred to as the BIOS (basic input/output system).

When the computer is turned on, the BIOS carries out a hardware check to
find out if all the devices are present and whether they are functional. Then it
loads the operating system into the RAM.

The BIOS stores the date, time and system configuration in a non-volatile
chip called a CMOS (complementary metal oxide semiconductor) — this is
usually battery powered.

1.3 Operating systems

Operating systems have already been referred to earlier on in this chapter
(see Figure 1.2).

To enable computer systems to function and to allow users to communicate
with computer systems, special software known as operating systems (OS)
has been developed. The general tasks for a typical operating system include:

e control of the operation of the input, output and backing storage devices
e supervising the loading, running and storage of applications programs
e dealing with errors that occur in application programs
e maintaining security of the whole computer system
e maintaining a computer log (which details computer usage)
e allowing communication between the user and the computer system
(user interface).

1.3.1 User interfaces

Command line interface (CLI)

Command line interface (CLI) requires a user to type in instructions to choose
options from menus, open software and so on. There are often a number of
commands that need to be typed in, for example, to save or load a file. The user
therefore has to learn a number of commands just to carry out basic operations.
Having to key in these commands every time an operation has to be carried

out is also slow. However, the advantage of CLI is that the user is in direct

communication with the computer and is not

restricted to a number of predetermined options. R e N {E

The section of CLI shown in Figure 1.6 imports 2. 7 (SQLCHAR *) "INSERT INTO tableB SELECT * FROM
data from table A into table B. Eablent,

The statements in Figure 1.6 show 3. ? SQL NTS):
how complex it is just to carry out a fairly 4. 7 SQLExecute (hStmt) ;

straightforward operation using CLI.
Figure 1.6 CLI code

Graphical user interface (GUI)

Graphical user interface (GUI) allows the user to interact with a computer
(or MP3 player, gaming device, mobile phone, and so on) using pictures or
icoms (symbols) rather than having to type in a number of commands. For example, 9
the whole of the CLI code in Figure 1.6 could have been replaced by a single icon.

Simply selecting this icon would automatically execute all of the steps shown in  Table update
Figure 1.6 without the need to type them in each time.



1.4 Types of computer

GUIs use various technologies and devices to provide the user interface.
One of the most common is WIMP (windows icons menu and pointing
device), which was developed for use on personal computers (PCs). Here a
mouse is used to control a cursor and icons are selected to open,/run windows.
Each window contains an application, and modern computer systems allow
several windows to be open at the same time. An
example is shown in Figure 1.7 (here a number of
icons can be seen on the left-hand side and at the
bottom of the screen).

A windows manager looks after the interaction
between windows, the applications and windowing
system (which handles the pointing devices and the
cursor’s position).

In recent years, devices such as touch-screen
phones use post-WIMP interaction, where fingers
are in contact with the screen allowing actions such
as pinching and rorating, which would be difficult to
do using a single pointer and device such as a mouse.

Figure 1.7 Windows screen showing icons

Summary of the main differences between CLI and GUI

Table 1.2 The main differences between CLI and GLI

Interface Advantages Disadvantages
Command line interface (CLI) | » The user is in direct communication | « The user needs to learn a number of
with the computer. commands to carry out basic operations.

# The user is not restricted to a # All cornmands need to be typed in,
number of predetermined options. |  which takes time and can be error-prone.
s It is possible to alter computer # Each command must be typed in using

configuration settings. the comect format, spelling, and so on.
* It is more difficult to edit once commands
are entered.
Graphical user interface (GUI) | » The user doesn't need to learn any | » It uses up considerably more computer

commands. memory than a CLl interface.

» |t is more user-friendly; icons are | » The user is limited to the icons provided
used to represent applications. on the screen.

* A pointing device (such as a It needs an operating system, such as

mouse) is used to dick on an icon | Windows, to operate, which uses up
to launch the application— thisis | considerable memory.
simpler than typing in commands.

Who would use each type of interface?

e CLI: a programmer, analyst or technician; basically somebody who needs to
have direct communication with a computer to develop new software, locate
errors and remove them, initiate memory dumps (contents of the computer
memory at some moment in time), and so on.

e GUI: the end-user who doesn’t have (or doesn’t need) any great knowledge
of how the computer works; a person who uses the computer to run software
or play games or store/manipulate photographs, for example.

1.4 Types of computer

There are many types of computer systems in existence. The following sections
summarise some of the more common types currently available.
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1.4.1 PC/desktop computers
PC /desktop usually refers to a general-purpose
computer that is made up of a separate monitor,
keyboard, mouse and processor unit.

The term PC (personal computer) usually refers
to computer systems that are IBM-compatible,
thus distinguishing them from, for example,
Macintosh /Apple systems.

It is worth making a comparison here with
laptop computers.

The advantages of desktop computers over laptop
computers are as follows.

e Spare parts and connections tend to be
standardised, which usually results in lower costs.

e The desktop tends to have a better specification
(for example, a faster processor) for a given price (often due to size and
construction constraints in laptops).

e Power consumption is not critical since they usually plug straight into a
wall socket and the larger casings allow a better dissipation of any heat
build-up.

e Because they are usually fixed in one location, there is less likelihood of them
being damaged.

e Internet access is also more stable since they are not moved around (the user
will always have the same data transtfer rate).

They do also have disadvantages when compared to laptop computers.

e The most obvious is that they are not particularly portable since they are
made up of separate components.

e Because they are not particularly portable, it is necessary to copy files, etc.
when you want to do some work elsewhere (for example, at home) — with a
laptop you simply take the whole computer with you.

e They tend to be more complicated since all the components (for example,
keyboard, mouse) need to be carried round with you and then connected
to the computer by wires or wireless connections, which also clutters up the
desk space.

1.4.2 Laptop computers
Laptop (or notebook) refers to a type of computer
where the monitor, keyboard, pointing device and
processor are all together in one single unit. This
makes them extremely portable.

Key features you would expect to find in a laptop:

e lightweight (to aid portability)

e low power consumption (and also long battery
life)

® the processor shouldn’t generate too much heat
(cooling is very important).

@
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The advantages of laptop computers compared to desktop computers:

o the most obvious is their portability; they can be taken anywhere since the
monitor, pointing device, keyboard, processor and backing store units are all
together in one single unit

e because everything is in one single unit, there are no trailing wires, etc.

e they can take full advantage of Wi-Fi

e since they are portable, they can link into any multimedia system.

Laptop computers do have disadvantages when compared to desktop computers,
however:

e since they are easily portable, they are also easier to steal
e they have limited bartery life, so the user may need to carry a heavy adaptor
e the keyboards and pointing devices can sometimes be awkward to use.

1.4.3 Tablets -

Tablets are a relatively new internet-enabled
portable computer. They work in a similar way to a - -
smartphone. Tablets use touch-screen technology and - _._-*——.‘
don’t usually have a conventional keyboard (although '
some tablets that are a cross berween tabler and
laptop do exist). The keyboard is part of the touch
screen and keys are simply touched by the finger or
a stylus. Internet access is usually through Wi-Fi or
3G/4G/5G (mobile phone) connectivity. Tablets are
equipped with a series of sensors including cameras,
microphones, accelerometers and touch screens.

Some of the typical features of tablets include:

e high-definition, anti-glare displays
e front- and back-facing cameras (which are used to take photos and videos, or
act as a webcam when doing video calls over the internet)
e lower weight and longer battery life than laptops
¢ Bluetooth connection to printers and other devices
e flash (solid state) memory and cloud storage facilities to back up and
synchronise (often just referred to as ‘sync’) data sources
e sensors to carry out the following functions:
e proximity sensors to detect if the device is close to, for example, the ear
(which allows it to block unintended ‘touches’)
e accelerometer, which detects movement and orientation of the device
(for example, moving the display from portrait to landscape to view videos,
or to allow it to be used as a ‘steering wheel’ in car-racing games)
e can use sophisticated speech-recognitions systems (such as Sirf) to enable the
user to ask the device to look for things (for example, search the address book).

Some of the latest tablet devices have been designed as a hybrid between tablet
and smartphone — sometimes referred to as a phablet — which have slightly
smaller screens than tablets (typically between 12 cm and 15cm display size).
All of the features of a normal phone are available with some of the features of
a tablet (notably they have a larger screen size than a phone; larger memories —
typically 32 GB (or more) memory as standard; use quad core processors; allow
multiple windows to be open and so on).
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Advantages of tablets compared to laptops:

e very fast to switch on (no time delay waiting for the ‘windows’ system to
load up)

e fully portable — they are so lightweight that they can be carried anywhere

e touch-screen technology means they are simple to use and don’t need any
other input devices

e can use several Apps as standard (such as built-in camera, MP3/4 players and so
on)

e don’t generate any heat — they use solid state technology

e battery life of a tablet is a lot longer

e when the power button is pressed it goes into standby but remains connected
to the internet, so the user still hears alerts when emails or other ‘events’
are received.

Disadvantages of tablets compared to laptops:

e they often have limited memory or storage compared to a laptop

e they can be expensive to run if the internet is being accessed frequently via
3G/4G/5G mobile phone networks

e typing on a touch screen can be slow and error-prone compared to a standard
keyboard

e transferring of files often has to be done through an “Apps store’; the lack of
an App ‘drag and drop’ facility can prove irritating for users

e laprops tend to support more types of file formart than tablets, and are also
better equipped to run different types of software.

1.4.4 Smartphones

Smartphones allow normal phone calls to be made but also
have an operating system (such as iOS, Android or Windows),
allowing them to run a number of computer applications.
They allow users to send/receive emails, use a number of
Apps, use a camera feature (to take photos or videos), MP3 /4
players (for music and videos), and so on.

Smartphones communicate with the internet either by
using Wi-Fi hot spots or by using 3G/4G/5G mobile phone
networks. They make use of a number of Apps that allow the
tollowing functions, among many others:

o kel

e send /receive emails

e surfthe net (for example, so you can order goods on the move) ==

e global positioning system (use of maps to navigate to
a location)

e calendar functions

e telephone banking (send and receive money using banking Apps)

e Voice over Internet Protocol (VoIP) - telephone nerwork
using the internet, which also allows video calling

e streaming of videos

streaming of music (from radio stations, for example)

@ instant access to social networks (social contact with friends
no matter where you are in the world)

® instant messaging.
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The next generation of smartphones will use touch screens with OLED
(organic light-emitting diode) technology. The touch screens are coated with
a crystalline layer that allows the phones to be pardally solar powered, but
this also allows them to use Li-Fi (similar to Wi-Fi except communication
uses visible light rather than radio waves). Communication using Li-Fi is
considerably faster than Wi-Fi (it has a much higher data transfer rate); it is
also more secure (it stops internet ‘piggybacking’, unauthorised use of the
internet connection) and can also be used on flights since it doesn’t use
radio waves.

The technology works by switching LED bulbs off and on in nanoseconds
(10-9 of a second) which is too quick for the human eye to detect. Light on
represents the binary value 1, while light off represents the value 0. This is the
basis behind the method used for communication.

Advantages of smartphones:

e they are very small in size and lightweight — therefore very easy to carry
round and have on your person at all times (this is more difficult with laptops
since they are much bulkier and also much heavier)

e can use them to make phone calls as well as connect to the internet while on
the move

e because they use Wi-Fi and mobile phone networks, they can be used almost
anywhere (this is not the case with laptops or PCs, although tablets also use
the same technology)

o they have hundreds of Apps (such as camera facility, MP3 /4 players, and
s0 on) — again this is similar to tablets, but it is an advantage compared
to laptops

e they have a reasonable battery life compared to laptops.

Disadvantages of smartphones:

e the small screens make pages difficult to read and small keyboards make
typing things in more difficult and slower (laptops and PCs have much bigger
screens and much larger keyboards) — this disadvantage is becoming less of a
problem as smartphone screens get larger on newer phablets

e web browsing and photography can drain the battery quickly

e memory size in most phones isn’t very large when compared to laptops and
PCs — although it is comparable with tablets

e not all website features are compatible with smartphone
operating systems

e because of their small size, it is much easier to lose a
smartphone (or for it to be stolen) than laptops or PCs

e the data transfer rate using mobile phone networks is slower
than with Wi-Fi — this makes streaming of video or music, for
example, less than satisfactory at times.

1.4.5 Smartwatches

Smartwatches essentially allow users to wear a mini-computer
on their wrists. They offer the same functions as a smartphone
and make use of OLED technology (see Chapter 2). As with
smartphones, they use touch-screen technology bur also have the
ability to link to smartphones using Bluetooth technology.
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Smartwatches have the following functions:

e internet connectivity (browsing, searches, sending emails and so on)

e ability to make and take phone calls

e messaging via text or video

e weather forecasts

e finess and health-monitoring capability

e GPS (finding your location and, using satnav, directions to other locations).

These are just a few of the functions; essentially whatever is available on
a smartphone is available on a smartwarch. Many of the advantages and
disadvantages of smartphones also apply ro smartwartches, but the following
are additional points to be considered.

Additional advantages:

e they are even more convenient than smartphones since the rechnology
delivers notifications straight to the user’s wrist
e they are very easy to use for monitoring fitness and health regimes.

Additional disadvantages:

e smartwatches are relatively large and bulky (so that the display can show the
Apps clearly and also permit the use of a battery, which gives an acceptable
usage time before recharging), which can make them uncomfortable to wear

e they tend to be rather unattractive in design, which means there is still some
reluctance for the technology to be adopted.

1.4.6 Mainframe computers

Mainframe computer is a term used for a large,
very powerful, computer system. The name comes
trom the days when the individual components were
housed in large (often room-sized) frames.

Their main purpose is to run commercial
applications, such as banking and insurance,
where huge amounts of data need to be

processed every day.
The main features of mainframe computers are:

e they can have several CPUs

e they have very fast processor speeds

e they can support multiple operating systems

e they have huge amounts of storage capacity

e they have huge internal memories (for example,
several hundred gigabytes of RAM)

e they often operate using time sharing or batch processing,.
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1.5 Impact of emerging technologies

Some of the latest technologies were mentioned in Section 1.4. This section
reviews briefly the impact of the following new technologies:

e artificial intelligence (AI) biometrics
e vision enhancement

e robotics

e quantum cryptography

e computer-assisted translation (CAT)
e 3-D and holographic imaging

e virtual reality.

New technologies are being developed at a remarkable rate, so the reader is
advised that the above list could be out of date very quickly. A quick review on
the internet is advised every six months or so to ensure that the reader is up to
date with all the latest technologies.

1.5.1 Artificial intelligence (Al) biometrics

A known problem with biometric rechnology is thar many fingerprine
identification systems falsely reject a person’s fingerprints — when the scanned
fingerprints are checked against the database no matches are found.

Artificial intelligence (AT) biometrics overcomes this problem using dynamic
profiling — the system learns by using AI about a person’s fingerprints on every scan.
This means a person doesn’t have to worry abour getting their finger in exactly the
right place every time on the scanner. The system learns from the different alignments
and is therefore still able to match the fingerprints to those stored on a database.

Facial-recognition systems have the same problem. A human being is still able
to recognise a face even if the person has grown facial hair, now wears glasses
or has aged. Computerised facial-recognition systems are confused by such soft
biometric changes. New systems use Al to learn from scanning a number of faces
and can pick out these soft biometric features. This means the system can still
recognise faces and cross-reference these attributes with corresponding images
stored on the database.

Other Al biometric technologies are being developed, so these security systems
become increasingly more reliable.

1.5.2 Vision enhancement

Low-vision enhancement systems (LVES) use video technology through a
headset connected to a computer. The system allows images to be projected
inside the headset in front of the eyes. This effectively brings the objects closer for
examination by the user of the system.

Night vision enhancement (NVE) amplifies infrared light and visible light
so that an image can still be seen in apparent darkness. For example, the military
use this technology to carry out surveillance at night. The dim light source is
captured and passed through an image intensifier tube, which converts the
light into electrons. These electrons pass through another tube where they are
amplified to produce several rimes the original number of electrons. A screen at
the end of the tube is coated in phosphor dots that glow when electrons collide
with them - this results in an image that is considerably clearer than the original.
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1.5.3 Robotics

Robotics has been around for many years, mostly in the manufacturing
industry. They are used in car factories to weld car bodies, spray body panels
and fit items such as windscreens. No human intervention is required.
However, there are areas outside manufacturing where robotics is evolving
rapidly, and we could see robots appearing in many areas of our lives in a
relatively short space of time.

One application is the use of drones. These are unmanned flying devices that
are used by both the military and civilians. The military have used drones in
reconnaissance missions for a number of years. Civilian uses include surveying
the landscape in 3-D for use with GPS, investigating weather phenomena (for
example, flying into hurricanes or other weather conditions that would be
dangerous for manned surveillance), or search and rescue /fire fighting in natural
disasters. All of these are currently under evaluation and many more applications
could evolve over the coming years.

Another application is the use of robots in surgical procedures. Robotic surgery
allows surgeons to perform complex procedures with more precision, flexibilicy
and control than standard surgical techniques. With this technique, surgeons use
robotics equipped with a camera arm and several interactive mechanical arms —
these have joints that work like a human’s wrist.

1.5.4 Quantum cryptography

Cryptography is the science of making a message unintelligible to any
unauthorised user (a hacker). This technique is often referred to as encryption.
There are many methods of cryprography in existence but all of them have a
limited life as computers become faster and faster at number crunching.
A consequence of this is that, over the next few years, a hacker is increasingly
likely to decipher encrypted messages unless computer designers can further
strengthen security systems.

Quantum cryptography is based on the use of photons (light) and their physical
quantum properties to produce a virtually unbreakable cryptography system.
This helps protect the security of data being transmitted over fibre-opric cables.
The technology relies on the fact that photons oscillate in various directions and
produce a sequence of random bits (0s and 1s) across the oprical nerwork. It is based
on the laws of physics rather than mathematics (which is how current cryptography
methods work). How this works in detail is beyond the scope of this book.

1.5.5 Computer-assisted translation (CAT)

Existing online language translators have a very limited use.

Consider the insect called a fruir fly, which particularly enjoys eating bananas.
What if we typed in the phrase: “fruit flies like a banana’. This could be translated
into German using a free online translator as ‘fruchtfliegen wie eine banane’.

The statement in German only refers to the banana-shaped flight path of a piece
of fruit thrown through the air! Imagine a whole page being translared that is full
of such double meanings of words and phrases.



1.5 Impact of emerging technologies

Computer-assisted translation (CAT) goes some way to overcome these
issues. CAT is a type of language translator that uses specific software to help in
the translation process. In particular, CAT uses two tools:

e terminology databases — linguistic databases that grow and ‘learn’ from
translations being carried out

e translation memories — these automatically insert known translations for
certain words, phrases or sentences.

All CAT software needs some post-editing by the user to remove errors from
the translation process. While not perfect, they are certainly more accurate than

existing free online translators.

1.5.6 3-D and holographic imaging

Holography is a technology that allows 3-D images )

(known as holograms) to be produced. laser light ___¥'_"‘E' ___________ N irror
The technology involves the use of: o |
|

e a source of laser light

1
1
|
|
|
. 5 I -
e interference of light 1 \-fﬂ original object
e light diffraction, and !
1

e light intensity recording,. ! Y
‘s ; : . - " | holographic image
Asa hf)]ographjc image is rﬂt:ltf.:d? it appears to rr:lrm\ B (o) s formed
move in the same way as the original object, thus
appearing to be in three dimensions (3-D). The Figure 1.8 Formation of a hologram

hologram is produced by first splitting a laser beam.

Half of the light (known as the object beam) is reflected off the object on to a

photographic plate. The other half of the light (known as the reference beam)

is reflected off a mirror and on to the same photographic plate. The holographic

image is produced where the two light beams meet on the photographic plate.
Holograms have the following applications:

e engineering design (CAD)

e architecture (ability to rotate design through 360 degrees)

e simulations

e medical imaging (see inside organs in 3-D - links into tomography, which is
the same technology behind 3-D printers)

e cinema (special effects)

e gaming (special effects)

e advertising

e holographic televisions (expected by around 2025, these should give a tull
3-D experience without the need for special glasses)

e holographic computer memories (a new type of optical storage — a crystal the
size of a sugar cube can hold up to 1 TB of data)

e optical computers (these will operate at speeds that are trillions of times faster
than-current technology computers).
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1.5.7 Virtual reality

Virtual reality is an artificial environment created by software. The user makes use
of data goggles, sensor suits, data gloves or helmets to ger a feeling of reality (that
is, the feeling of ‘being there’). The technology is used in training (for example,
in a nuclear reactor where the user can see all the walls, pipes, vessels and valves
as if they were inside the reactor, so that they can be trained safely to deal with
certain events), education (for example, to explore the inside of a building such as
a castle in a history lesson) or in games (where the user can interact as if they were
there, such as a driving simulator where the road ahead is output on to a visor in
a helmer strapped to the user’s head).

Virtual reality is used in all of the following areas:

e military applications (for example, training to use a new tank)

e education (for example, looking inside an ancient building as part of a
history lesson)

e healthcare (for example, as a diagnostic tool)

e entertainment (for example, games where gloves, goggles or helmets are
worn to give realism to the scenario and even to give images or sound to
make it seem very real)

e fashion (for example, to do fashion shows before doing the real thing to see
the clothes on people, check out the venue and so on)

e heritage (for example, showing monuments such as Stonehenge)

e business (for example, training courses and role-playing scenarios for staff)

e real estate (for example, allowing people to ‘look around” houses that are for
sale)

e engineering (for example, seeing how new designs will look)

e sport (for example, a golfer trying to improve their swing can use this
technology and get feedback to improve their game)

e media (for example, special effects in films such as The Matrix)

e scientific visualisation (for example, looking at molecular structures in
chemistry).



p, Input and output devices

In this chapter you will learn about:

® input devices

» uses of each device

» advantages of each device

» disadvantages of each device
® direct data entry (DDE) devices
@ output devices

» uses of each device

» advantages of each device

» disadvantages of each device.
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2.1 Input devices and their uses

As the name suggests, these are hardware devices that allow data to be input into
a computer, Many such devices exist, ranging from the more common ones, such
as the keyboard, through to the more specialist devices, such as barcode readers.

A number are described in this section.

2.1.1 Keyboards

These are the most common input devices and are used to input text, numbers 1T R T e

and instructions into the computer. Most use the QWERTY layout (this name GRLLLLLLELT LT ECEE R
E%E%'- ;.?&FEEH

comes from the keys on the top row, which spell out ‘QWERTY”).

Ergonomic keyboards are designed to reduce the health-related problems
associated with standard keyboards, such as carpal tunnel syndrome and repetitive
strain injury (RSI).

Uses

e Input of data into applications software (for example, text into word
processors, numbers into spreadsheets, etc.).

e Typing in commands to the computer (for example, Prot Scrn, Ctrl+P to
print out etc.).

Advantages

e Fast entry of new text into a document.

¢ Easy to use for most people.

e Easier to do verification checks as the data is entered (can immediately
compare the source document with typed data on the screen).

Disadvantages

e Can be difficult to use if the user has limited arm /wrist use.

o Slow method when compared to direct data entry (for example, optical mark
recognition).

e Fairly large device that uses up valuable desk space.

Exercise 2a

Find out about a number of applications that use input/output devices and discuss the reasons
why they were chosen (that is, their advantages and disadvantages).
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Concept keyboard

The concept keyboard uses icons or phrases instead of standard letters. These
are often used in fast-food restaurants, where a single key represents one item, for
example an ice cream. The person serving only needs to touch this key to order
the ice cream and bring up its price on a screen.

e This allows for fast data entry (no need to type in whole commands).

® The keyboards are waterproof (useful in a restaurant environment).

e Also, in certain applications (for example, at unmanned airport information
kiosks), these keyboards are tamper resistant, preventing people from keying
in information that could potentially corrupt the computer system.

Numeric keypads

A numeric keypad is used to enter numbers only (although some have a function
key to allow alphabetic characters to be input).

Uses

e Autromatic teller machines (ATMs), where the customer can key in their
PIN, amount of money, etc.

e Mobile phones, to allow phone numbers, etc., to be keyed in.

e Point-of-sale (POS) terminals in case the barcode reader fails to read the
barcode — the number has to be keyed in manually by the operator.

e Chip and PIN devices when paying by credit/debit cards (key in PIN,
amount of money, etc.).

e Fast entry of numeric data into a spreadsheer.

Advantages

e Faster than standard keyboards when entering numeric dara.
e Since many are small devices (for example, mobile phones) they are very easy
to carry around.

Disadvantages

e Sometimes have small keys which can make input more difficult.
e Sometimes the order of the numbers on the keypad isn’t intuitive.

2.1.2 Pointing devices

Mouse

The mouse is an example of a pointing device. The user controls the position
of a pointer on the screen by moving the mouse around. There are usually
two buttons, which have different functions: the left butron is usually used to
select items by double clicking, while the right button brings up drop-down
menus.

Many also have a scroll button, which speeds up the process of moving through
a document.

Recent developments have produced the optical mouse (where movement
is detected by reflected light rather than the position of a moving ball) and the
cordless or wireless mouse (which transmits signals to a USB wireless receiver
plugged into the computer). The advantage of an optical mouse is it has no
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moving parts and it also doesn’t pick up any dirt. This makes it more robust and
improves its performance since the older type of mouse can “skid” on certain
surfaces, reducing the control of the pointer.

Uses

e Opening, closing and minimising software.

e Grouping, moving and deleting files.

o Image editing, for example conrtrolling the size and position of a drawing
pasted into a document.

o Controlling the position of a pointer on the screen to allow selection from a
menu or selecting an icon, and for scrolling up and down/left and right.

Advantages

e Faster way to choose an option than using a keyboard.
e Very quick way to navigate through applications and the internet.
e Doesn’t need a large desk area when compared to a keyboard.

Disadvantages

e Can be more difficult for people with restricted hand /wrist movement than
using a keyboard data entry.

e Easy to damage, and the older type of mouse quickly becomes clogged up
with dirt.

e Difficult to use if no flat surface is readily available (for example, on an aeroplane).

Exercise 2b

Try out as many input devices as possible and write down your own views on their ease of use,
advantages and disadvantages.

Touchpad

Touchpads are used as a pointing device in many laptop computers. The pointer
is controlled by the user moving their finger on the touchpad and then gentdy
tapping it to simulate the left button of a mouse (i.e. selection). They also have
buttons under the touchpad which serve the same function as the left and right
buttons on a mouse. Their uses are the same as those of a mouse.

Advantages

e Same as the mouse (faster than a keyboard for choosing options, used to
navigate applications and the internet, etc.).

¢ Since the rouchpad is integrated into the laptop computer there is no need
for a separate mouse — this aids the portability and is also a big advantage if
there are no flat surfaces available.

Disadvantages

e People with limited hand /wrist movement find the device difficult to use.
e Can be more difficult to control the pointer when compared to a mouse.
e More difficult to use when doing certain operations such as drag and drop.
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Trackerball

Trackerballs are similar to a mouse except that the ball is on the top or the side
of the device; the user controls the pointer on the screen by rotating the ball with
their hand. It is easier to use for people with limited hand /wrist movement. Some
trackerballs have two buttons, which have the same function as the left and right
mouse buttons. If they have a third button, it is the equivalent to a denble click.
Since trackerballs don’t physically move, there is no need for desk space.

Uses

® Used in applications where the user has a disability (such as RSI).

¢ Used in a control room environment where it is faster than a mouse to
navigate through process screens.

e Used in some luxury cars to select functions such as radio, telephone, music,

=
satnav and so on. =
Advantages f‘: ) )
® Doesn’t need the same fine control as a mouse. Figure 2.2 Trackerballs are used in
e Easier to use than a mouse if the operator is disabled. :E;E;:::g;at';:;f::t:ﬂﬁms
® More accurate positioning of the pointer on screen than a mouse. S sing '

e They are more robust than a mouse.
e Needs less desk space than a mouse or a keyboard.

Disadvantages

e Not supplied with computers as standard, therefore more costly.
e User may need training since it isn’t standard equipment.

2.1.3 Remote control

A remote control is used to control the operation of other devices remotely using
infrared signals. The buttons on the keypad are used to select options (such as
television channels, sound levels on a hi-fi, timings on a DVD recorder, etc.)

Uses

o Televisions, satellite systems, DVD players and hi-fi systems all use remote
controls to alter functions such as sound volume, on/off, change channels open
the disc drawer, and so on.

e Used to control multimedia systems.

e Used in industrial applications to remotely control processes, stop and start
machinery, etc.

Advantages

e Can be operated from any reasonable distance, unlike, for example, a corded
mouse which is restricted by the length of cord (useful for disabled people).

e Some chemical processes are hazardous, so it is a big advantage to be able to
select operations from a distance.

Disadvantages

e Difficult to use if the operator has limited hand /wrist movement.
o It is easier to block the signal if, for example, the walls in the building are
very thick.

2
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2.1.4 Joysticks

Joysticks have similar functions to a mouse and a trackerball. By gripping the
stick, a pointer on the screen can be controlled. Buttons are used ro make
selections. Often they have another button on the top of the stick thart is used
for gaming purposes, for example to fire a weapon.

Uses
e Used in video/computer games.

e Used in simulators (for example, flight simulators) to mimic actual controls.

Advanmges

e Easier than a keyboard to navigate the screen.
e Control is more realistic than using a mouse, for example.

Disadvantages

¢ More difficult to control the on-screen pointer than with other devices, such
as a mouse.

Driving wheel

A driving (steering) wheel is an example of an input device that is similar

to a joystick in many ways. It connects to a computer (or games machine),
usually through a USB port. The wheel allows you to simulate the turning of
a steering wheel, and there are associated devices (such as buttons or pedals)
which allow you to accelerate and brake. Sensors are used to pick up left/right
movement so that the user gets the sensation of steering a car around a circuit
or on the road.

Uses

# Used in video/computer games (for example, car-racing games).
e Used in simulators (for example, car-driving simulators) to mimic actual
vehicle controls.

Advantages

o Easier than a keyboard or joystick to control steering movements; it is more
natural.

e The ‘driving experience’ is nearer to how an actual steering wheel and other
controls operate in real life.

Disadvantages

o It can be a rather expensive input device compared to mouse or joystick.
® Movements in the steering can be too sensitive, giving an unrealistic ‘feel’.
e Unless it is an expensive simulator, feedback to the driving wheel is non-existent.

2.1.5 Touch screens

With a touch screen the user can choose an option by simply touching a button/
icon on the screen. The selection is automatically made without the need for any
pointing device.
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Uses

e Self-service tills, for example at petrol stations, where the user just touches
the screen to select the fuel grade and payment method.

o Automatic teller machines (ATMs) to choose from on-screen options.

e Point-of-sale terminals at, for example, restaurants.

® Public information systems at airports, railway stations, tourist offices, etc.

e Personal digital assistants (PDAs), mobile phones and satellite navigation
systems.

e Interactive white boards in education.

e Computer-based training (CBT) where answers are selected during on-screen
testing.

e They can obviously also be used as an outpur device, since they still work as a
flat-screen monitor.

Advantages

e Faster entry of options than using keyboard or mouse.
e Very easy method tor choosing options.
e User-friendly — no training necessary in its use.

Disadvantages

e Limited number of options available.

e Can lead to problems if an operator has to use the system frequently
(straining, of arm muscles, RSI, etc., are all possible).

e The screen can get very dirty with constant touching; this can reduce its
responsiveness and can also make it more difficult to read in strong light.

2.1.6 Scanners

Scanners are used ro enter information from hard copy (for example, text
documents, photographs) into a computer. The most common type is the
flatbed scanner (shown on the right), which is made up of a glass panel and
lid. The hard copy document or photo is scanned by a light source and
produces a computer-readable image.

The subsequent image can then be manipulated using a drawing package.
Images can also be used with optical character recognition (OCR) software
to allow the information to used in a word processor, desktop publishing,
presentation software, etc. (see Section 2.2.5). Specialist scanners exist that are
designed to carry out a specific task, for example barcode scanners (see later).

Uses

e Scan in documents and convert into a format for use in various software
packages.

e Scan in old /valuable documents/books, thus protecting the originals, as well
as producing records in case the paper copies are lost/destroyed (this is also
known as archiving).

e Scan in photographs (not all cameras are digital, so some photographs are still
printed on paper requiring conversion to computer format for storage).

# Scan in barcodes at POS terminals.

(2
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Advantages

e Images can be stored for editing at a later date.

e Much fasrer and more accurate (i.e. no typing errors) than typing in
documents again.

e It is possible to recover damaged documents and photographs by scanning in
and then using appropriate software to produce an acceptable copy.

Disadvantages

o Quality can be limited depending on how good a resolution the scanner is
capable of (since most scanners have a range of resolutions you can choose from).

® They can be fairly slow at scanning, especially if the colour scanning mode is
chosen or if the chosen scanning resolution is high.

2.1.7 Digital cameras

Digiral cameras have largely replaced traditional film-based cameras. The images
are stored on a memory card (solid state memory) and can be wransferred to a
computer by:

e directly reading the memory card (by slotting it into a card reader attached to
a computer or a printer)

e connecting the camera to the computer using a USB port

e using wireless data transfer (Wi-Fi or Bluetooth).

The images are uploaded from the camera and stored in a file on the computer;
the user can select which photos to upload and which to ignore. The images are
then available for printing out as photos, to be used in a ‘slide show’, imported

into software such as a word processor, or for upoading on to the internet.

Advantages

e Easier to produce better-quality photographs than with a traditional camera.

¢ Easier and faster to upload photographs to a computer rather than having to
scan in hard copies when using traditional methods.

e No need to develop film and print out photographs anymore — this saves
money and is also environmentally more acceptable (saves paper and reduces
the use of the chemicals used in developing traditional film).

e Memory cards can store several hundred photographs.

Disadvantages

e Need to be computer literate in using the cameras properly; also, the
transferring, storing and manipulating of the images via a computer
requires some understanding of how computers work.

o There is some artistry lost since clever software now corrects errors in the
photographs (for example, incorrect exposure, removal of red eye, etc.).

@ The resolution still isn’t as good as many expensive traditional cameras (this
is improving all the time however; the quality of photographs depends on the
number of pixels (many cameras now offer more than 20 mega pixels per image),
quality of lens, etc.).

o Images often need to be compressed to reduce the amount of memory used
(a single image can use more than 4 MB of memory, for example).
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Many smartphones and tablets are now capable of taking photographs of a very
high quality. Some of the latest smartphones are essentially making cameras
almost obsolete for the casual photographer. Because the quality of the lens is
an important feature, professional photographers will continue to use digital
cameras for a number of years. However, it is now possible to get special
attachments for many smartphones to allow special effects, zooming functions
and even light filters.

Video cameras

Although specialist video cameras (as shown in the photo) exist, many digital
cameras are capable of taking moving images. Since the video footage is simply
a number of still photos ‘stitched’ together, this allows a digital camera to take
reasonable video.

These cameras are often referred to as DV (digital video) cameras; they store
compressed photo frames at a speed of 25 MB per second - this is known as
Motion jpeg.

In both digital and video versions, the camera picks up the light from the image
and this is turned into an electronic signal using light-sensitive sensors. In the case
of the DV cameras, these signals are automatically converted into a compressed
digital file format.

The advantages of using DV cameras compared to traditional video cameras
(that use film) are:

e it is much easier to manipulate video footage using specialist sofeware (for
example, remove all the colour except one colour to give dramatic effects, etc.)
e DV format gives a very high quality of image which lends itself to effective
editing,.
The only real drawback is cost (it is possible to store 20 minutes of video footage
on a 1 GB memory card costing about $20; while a video tape costing only 55

would allow a 60-minute video to be taken). But costs of memory cards will no
doubt continue to fall, reducing this drawback with time.

2.1.8 Microphones

Microphones can be connected directly to a computer. Sounds can be inputted
and then manipulated. The input sound is converted to an analogue signal and
then converted into a digital signal. The computer’s sound card usually does this
automatically, that is, it acts as an analogue to digital converter (ADC).

Uses

# To input speech/sounds to be used in various applications, for example in
presentations, sampling (in films, music, etc.) and special effects (films).
e Input in voice-recognition software:
* the software converts the speech into text that can be used in, for
example, a word processor or to input commands into a computer
* to recognise commands; for example, some cars now have voice-activated
systems to switch on the lights, turn the radio volume up, etc.
e Microphones can also be used as a sensor to pick up sound (for example, in a
burglar alarm system).
e Used in video conferencing or Voice over Internet Protocol (VoIP)
applications.

2]
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Advantages

e Faster to read text than to type it in using a keyboard.

e It is possible to manipulate sound in real time using special software rather
than work on a recording done at some earlier stage.

e If used in a voice-activation system, it has the advantage of improving safety
(since the car driver, for example, doesn’t need to take their hands off the
wheel to operate a switch or alter the radio station, etc.).

Disadvantages

e Sound files can use up a lot of computer memory.
e Voice-recognition software isn’t as accurate as typing in manually (for
example, software can’t distinguish the difference berween ‘rheir’ and “rhere’.

2.1.9 Sensors

This section deals with analogue sensors. A sensor is a device that inputs data
to a computer; the data is a measurement of some physical quantity that is
continuously changing (for example, temperature, light, moisture, etc.). These
physical quantities are analogue in nature. Since computers only understand
digital data (1s and 0s), the information from the sensors needs to be converted;
this is done using an analogue to digital converter (ADC).

Sensors are used in both monitoring and control applications — various
types of sensors are used depending on the application (see the table below).
When monitoring, the data sent to the computer is often transferred directly
to a spreadsheet package (for example, taking measurements in a scientific
experiment, measuring atmospheric pollution, etc.).

Table 2.1 Uses of sensors

Type of sensor Applications

Temperature used in automatic washing machines, central heating systems, automatic glasshouses,
ovens

Pressure used in burglar alarm systems, washing machines, robotics, environmental monitaring

Light used in automatic glasshouses, automatic doors, burglar alarm systems, street lighting
control

Soundfacoustic used in burglar alarm systems, monitoring liquid and powder flow in pipes

Humidity'moisture used in automatic glasshouses, envirenmental monitoring, used in factories where
moisture levels are crucial (for example, manufacture of microchips, paint spraying)

pH used in automatic glasshouses, chemical processes, environmental monitoring

Advantages

® More accurate readings taken when compared to human operators.

® Readings are continuous — no break in the monitoring.

e Because it is a continuous process, any necessary action (control system) or
warning (monitoring system) will be initiated immediately.

® Systems can be automartic, removing the need for human inrervention (very
important if the process is hazardous or needs precise control/monitoring).

Disadvantages

o Faulty sensors can give spurious results (for example, sensors on the rear
bumper of a car that monitors obstacles; if these become dirty, they may
either not identify an obstacle or give a continuous alarm).
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2.1.10 Graphics tablet

A graphics tablet is used with a stylus to produce frechand drawings. The images
produced can then be stored in a file on a computer.

Uses

e Used to produce drawings, computer graphics, etc.

e In countries where the written language uses complex characters (for
example, China and Japan) graphics tablets are used as a form of input as it is
faster than typing in the characrers with a keyboard.

e Used in computer-aided design (CAD) work.

Advantages

e It is possible to modify drawings before they are input.

e They offer a very accurate method of drawing (better than using a mouse or
trackerball ).

e They can record levels of pressure, unlike other point-and-click devices.

Disadvantages

e They are more expensive than other pointing devices (such as a mouse).

o It takes longer to produce a drawing using this equipment than doing it with
pen and paper.

e Menus are often not very user-friendly.

e Larger drawings (such as A4) are expensive to produce.

e The touch screens are damaged easily.

2.1.11 Webcams

Webcams are similar to digital video cameras; however, they are connected directly
to the computer (through a USB port) and they don’t have a memory. Whatever
information the webcam picks up is transmitted directly to the computer. Many
computer systems now have webcams built in to their monitors as standard.

Uses

e Many people use webcams as a more personal way of having a conversation
while chatting online.
o They are used to enable video conferencing to take place.

Advantages

e They can be left on constantly, only being activated as required; this means
it is possible to have an immediate face-to-face video chat much like instant
messageing with images.

e They allow people to keep in contact with each other without the need to
travel (very useful for elderly or disabled people).

Disadvantages

o They have very limited features and are often of poor quality.
@ They need to be connected to the computer (although this is less of an issue
with laptop computers when the webcam is usually built in to the monitor lid).

o
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2.1.12 Light pens

Light pens are used with computers as an input device. They contain sensors that
send signals to a computer whenever light changes are detected. The devices only
work with CRT monitors (see output devices section) as they rely on the screen
image being built up row by row by an electron beam. The screen is refreshed
50 times every second; because of this, the computer is able to determine the
pen’s position by noting exactly when the device detected the electron beam
passing its tip. Systems to allow light pens to operate with LCD monitors are still
at the development stage.

Uses

e Selecting objects on CRT screens.
e Drawing on screen (for example, with CAD packages).

Advantages

o Greater accuracy than touch screens.
e Small (can be used where space is an issue).
¢ Easy-to-use technology.

Disadvantages

e Problems with lag when drawing on screen.

e Only works with CRT monitors (at the moment).
e Not that accurate when drawing.

o Rather dated technology.

2.2 Direct data entry (DDE) devices
2.2.1 Devices for reading information from cards

Magnetic stripe readers

These are used ro read information on the magneric stripe found on, for example,
the back of a credit or debit card.

The stripe contains useful information, tor example: account number, sort code,
expiry date and start date.

Uses

e On credit/debit cards for use at ATMs or EFTPOS (electronic funds transfer
at point of sale) terminals.
e Security devices to allow entry to buildings, hotel rooms, etc.

Magnetic stripe
Advantages L
e Fast data entry compared with keying in with a keyboard or keypad. —
e Error free (since no typing is involved). S.)Driver ™% B2
e Secure (information not in human readable form and, since there is no

typing, removes the risk of somebody observing your key strokes).
e Prevents access to restricted /secure areas.
e Not affected by oil, water, moisture etc.
e No moving parts — so physically very robust.
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Disadvantages

e If the magnetic stripe gets damaged (ftor example, due to exposure to a
strong magnetic field) the dara is lost.

e Doesn’t work at a distance (card needs to be in close contact with the reader).

# Since the information is not human readable, this can be a disadvantage in

some applications.

Contactless card readers

Contactless debit or credit cards allow customers to pay for items worth up to
$25 without entering their PIN. All contactless cards have a small chip that emits
radio waves embedded in them. The card is held within a few centimetres of the
payment terminal to pay for an item; the terminal picks up the signal from the
chip and allows the transaction to be processed.

The steps taken are:

1 Customers look out for the contactless symbol on the payment terminal.
2 The shop assistant enters the amount for payment.

3 The card reader informs the customer to present their contactless card.
4 The customer holds their card in front of the card reader.

5 The terminal display will indicate that the card has been read.

Advantages

e Faster transaction (typical transaction takes 15 seconds as opposed to
30 seconds using a magnetic stripe reader).

e The system uses 128-bit encryption to protect data.

e Customers do not have to worry about typing errors (such as incorrectly
typing in a PIN).

e Retailers no longer have access to the customer’s credit/debit card informadon.

e The chip in the contactless credit card responds to the payment terminal
reader with a unique number used for that transaction only; it does not simply
transmit the consumer’s account number; this number is also encrypred.

Disadvantages

@ They are more expensive than normal credit/debit cards.

@ A thief with a suitable reader could monitor your contactless card transaction
while standing at the counter with you, or just behind you (the third point
above reduces this risk considerably however: because you don’t have to type
in a PIN, somebody standing behind you couldn’t steal your PIN and use it).

o Can take money twice if the customer uses it as a chip and PIN card (one is
contactless and the other is chip and PIN).

e Transactions are usually limited to a small maximum value (e.g. $25).

o Transactions have been carried out without the card holder being aware of

this while they were just standing in the payment queue.

Chip and PIN readers

Chip and PIN readers are similar to smart card readers but are used at EFTPOS
terminals. The device has a slot into which the card is placed and the chip is read;
the PIN is entered using the keypad. The reader also has a small screen which
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gives instructions to the operator. They are similar to the contactless system,
except for two points:

e the customer has to key in their PIN to make a transaction
o the cards do not make use of RF technology.

Uses

e Where payments are made using cards (restaurants, supermarkets, travel
agents, etc.).

Advantages

e More secure system (PIN typed in must match up with PIN stored on chip).
e More robust system than magnetic stripe cards.

Disadvantages

e Fraud - need to be careful to ensure PIN isn’t read by somebody else while
typing it in.

2.2.2 Radio frequency identification (RFID) readers

This technology has already been mentioned in the description of contactless
credit/debit card transactions.

Radio frequency identification (RFID) readers use radio waves to read
and capture information stored on a tag. The tag can be read from a distance
of several metres, which is one of its advantages over the barcode
system. The RFID tag is made up of two components:

RFID tag

® a microchip that stores and processes information
e an antenna that is used to receive and transmit data /information.

The tags can be passive or battery powered. Passive tags use the !
reader’s radio wave energy to relay the information; battery- computer
powered tags use a small embedded battery to power the RFID.

Figure 2.3 Radio frequency identification readers (RFIDs)
Uses

e Livesrock tracking (so that the whereabouts of each animal on a farm is
known; it also identifies which farm owns the animal).

e Retail (it is similar to barcodes but doesn’t require any scanning; details, such
as price, can be stored on the tag and then automatically read at a checkout
— a big advantage is that several tags can be read at the same time, thus
speeding up the checkout process).

o Admission passes (for example, in theme parks RFID cards eliminate the need
to scan or swipe people before ‘rides’, reducing the waiting time; it also allows
the tracking of people in the theme park and cerrain information, such as heighre
or age, can be stored to prevent entry to certain rides on safety grounds).

e Libraries (books can be tracked in and out automatically by readers at the
library entrance; no need to scan barcodes or magnetic stripe cards, making
the process quicker and more accurate).
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Advantages

@ No line-of-sight contact is necessary; the tags can be read from a distance.

e Itis a very robust and reliable rechnology.

e Very fast read rate (typically < 100 milliseconds to respond).

e Bidirectional data transfer (that is, it allows read and write operations to
take place).

o Bulk detection is possible (i.e., detect several RFID tags at the same time).

Disadvantages

e Tag collision (this is when the signals from two or more tags overlap,
interfering with each other).

® Because RFID uses radio waves, they are relatively easy to jam or interrupt.

o It is relatively easy to hack into the data/signal transmitted by the tag.

e RFID is more expensive than a comparable barcode system.

2.2.3 Magnetic ink character recognition/reader (MICR)

Magnetic ink character recognition (MICR) is a system that can read
characters printed in a special ink (containing iron particles). Only certain
characters written in a standard font can be read.

The system is now used primarily for reading the characters at the bottom of a
bank cheque.

These characters are converted into a form that the computer can understand
and then stored in a computer file.

Uses

e They are primarily used to process cheques in banking operations. When a
cheque is presented its value is first printed on the cheque in the special ink.
The cheques are then all gathered together (either at the end of the day or
after some specified period) and then read using a batch processing method.

Advantages

e Offer greater security than OCR since the printed characters cannot be altered.

e There is no manual input, so errors are reduced.

e The magnetic ink characters can still be read even if somebody writes over
them (tor example, a signature).

Disadvantages

o Only certain characters can be read and the number of different characters is
very limited.
e More expensive than other methods used in direct data entry.

2.2.4 Optical mark recognition/reader (OMR)

Optical mark recognition (OMR) is a device that can read marks written in
pen or pencil. The places where the pen or pencil marks can be made are clearly
shown in the image on the right (in this example, the numerical lozenge is
shaded in each response using a pen). The position of the mark is stored in the
computer’s memory after being read by the OMR device.
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2.2 Direct data entry (DDE) devices

Uses

e Used to read questionnaires, multiple-choice examination papers and many
other types of form where responses are registered in the form of lines or
shaded areas.

Advantages

e Very fast way of inputting the results of a survey, etc. The documents are fed
in automatically and there is no user input.

e Since there is no typing, they are more accurate than keying in the data.

o They are more accurate than OCR methods.

Disadvantages

e The forms need to be carefully designed to make sure that the marks/shading
are correctly positioned to gather accurate information.

® There can be problems if the forms haven’t been filled in correctly;
sometimes they have to be checked manually before being read, which is
both time consuming and expensive.

2.2.5 Optical character recognition/reader (OCR)

Optical character recognition (OCR) is the name given to software that takes
scanned text and converts it into a computer-readable form. The text can then be
used in various application packages such as word processors, deskrop publishing
and presentation software.

Uses

® One of the most recent uses is the processing of passports and identity cards.

Advantages

e It is a much faster data-entry system than manually keying in data.
e Since no manual data entry, the number of errors is also reduced.

Disadvan tages

® The system still has difficulty reading handwriting.
e Still not a very accurate technique.

Comparison of OCR and OMR

A company has decided to produce a questionnaire to gain information from
customers, What features of OCR or OMR need to be considered when
designing the data capture form? This comparison is needed before the form
is designed and the appropriate input method chosen. The following table
summarises the features of both methods.
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Table 2.2 Comparison of OCR and OMR

OCR OMR
Because this method reads handwriting, it is possible for | Since this involves shading in lozenges to answer set
customers to extend their answers to questions questions, the information obtained is limited to the

choices offered in each question
This method can read handwriting = but poor handwriting | OMR relies on simply detecting where marks have been

may cause reading errors made on a page; the position of the marks is compared to
a template stored in memory

OCR is used for converting printed documents to an OMR simply reads the position of marks, so it is ideal for

editable electronic format multiple-choice exam papers

OCR requires a complex recognition system This method requires complex (and expensive) forms to be
completed; but the recognition system is simpler than OCR

Fewer ‘how to fill in® instructions are needed for forms While this method requires more ‘how to fill in®

designed to be completed and then read by OCR instructions, it is easier and faster for customers to
complete OMR forms than to complete OCR forms

While OCR is mare accurate than data entered into a OMR is essentially a more accurate method for reading

computer by keyboard, there are still problems recognising | data than OCR
all types of handwriting, leading to inaccuracies

2.2.6 Barcode readers
Barcode readers are used to read information in the form of a barcode.

The readers are usually in the form of a barcode scanner and are often built
into POS terminals in supermarkets. Hand-held scanners or wands (as shown
in the photograph) are also very common for reading barcodes if portability is
required (for example, if the barcodes are on large or fixed objects).

barcode; the barcodes are used to give information about the product which
enables automatic stock control, itemised billing, etc. to take place.

e Used in libraries to keep track of books on loan.

e Used as a safety function in many companies to ensure that electrical
equipment is checked on a regular basis (barcodes are placed on an item to
identify it and a database holds all the information related to that barcode so
it is possible to interrogate the system as part of a safety audit).

Uses
e Used in supermarkets and other shops where the goods are marked with a IJWIJ
4793 9

Advantages

e Much faster than keying in data manually and fewer mistakes will be made.
e Ifused as a way of recording data, they can improve safety.

e They allow automatic stock control.

e They are a tried and trusted technology.

Disadvantages

o Relatively expensive system to administer.
e Not foolproof (barcodes can be swapped around on items).
e Can be more easily damaged than RFID tags or magnetic strips.

Quick response (QR) codes

Another type of barcode is the quick response (QR) code. This is made up of a
matrix of filled in dark squares on a light background. For example, the following
QR code contains the message: ‘Cambridge IGCSE ICT textbook Chaprer 2°.

o
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To make a comparison, normal barcodes (as described on page 34) can hold
up to 30 digits; QR codes can hold over 7000 digits. This obviously gives greater
scope for the storage of information.

As modern smartphones allow internet access on the move, QR codes can be
scanned anywhere. This allows advertising of products on trains, buses, shopping
malls and many other places. Using the built-in camera facility on modern
phones, and by downloading the appropriate application (or App), it is possible
to read the QR code. The code may contain a website link or some form of
advertising; for example, the following QR code contains a telephone number
and an advertisement for free pizzas if ordered roday. On scanning the QR code,
the phone number and advertisement will appear on the mobile phone’s screen.

Advantages

e There is no need for the user to actually write down or key in a website
address; this is done automatically by scanning the QR code.

¢ QR codes can store website addresses,/URLs that appear in magazines, trains,
buses or even business cards, providing a very effective method of advertising,.

2.3 Output devices and their uses

As the name suggests, these are hardware devices that allow data to be output from
a computer. Some devices hold the data temporarily (such as in a printer buffer/
memory ) whereas others produce permanent output in the form of a hard copy
(such as a printer producing output on paper). There is a third type of outpur
device that is used to control processes in conjunction with sensor input devices.

2.3.1 Monitors

CRT monitors

Cathode ray tube (CRT) monitors are the least expensive type of monitor,

although they are becoming increasingly rare as TFT monitors are now taking r
over. They come in various sizes and make use of an electron gun firing against a £
phosphor screen. The picture is made up of tiny dots that are coloured red, green ’
or blue — the intensity of each coloured dot makes up the vast range of colours

interpreted by the eye.

Uses

o They were used as the primary output device for computers so the user can
see immediately what they are typing in.

e They are used with light pens, for example, to allow designs to be created on
screen.

Advantages
e The angle of viewing is still better than with most TFT monitors.
e They work with light pens in CAD/CAM applications.

Disadvantages

o They tend to be rather heavy and present a safety hazard if not supported properly.
e They run very hot and can cause fires if left unartended (especially as they get

older).
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e They consume considerably more power than modern TFT monitors.
e They can flicker, which can lead to headaches and eyesight problems with
prolonged use.

Thin film transistor (TFT) monitors

Thin film transistor (TFT) monirors are taking over from CRT monitors as
the main output device. One of the reasons for the rapid development of laptop
computers can be attributed to the advancements made in TFT technology. The
screen is made up of thousands of tiny pixels, which are made up of transistors
controlled by a microprocessor. Each pixel has three transistors that are coloured
red, green or blue - the intensity of each governs the eftective colour of the pixel
seen by the eye.

Uses

@ They are used as the primary output device for computers so the user can see
immediately what they are typing in.
o They are an integral part of laptop computers.

Advantages

e They are lightweight and don’t pose the same risks as CRT monitors.

® They produce less glare than CRT monitors and also emit less radiation.

e They consume much less power and don’t generate as much heat as a CRT
monitor.

Disadvantages

e The angle of viewing a TFT is fairly critical otherwise the image isn’t very
clear (for example, if several people are looking at a screen at the same time).
e Definition is sometimes not as good as a CRT monitor.

LCD and LED monitors

The days of CRT monitors are almost gone. These days, most monitors and
television sets are made using liquid crystal display /diode (LCD) technology.
These are simply a development of the TFT monitors described above.

The front layer of the monitor is made up of liquid crystal diodes; these
tiny diodes are grouped together in threes or fours, which are known as pixels
(picture elements). The three colours that are grouped together use red, green
and blue diodes. Those systems that use groups of four include a yellow diode —
this is said to make the colours more vivid.

Because LCD doesn’t emit any light, some form of backlit technology needs to
be used. Modern LCD monitors are backlit using light emitting diode (LED)
technology. This gives the image better contrast and brightness. Before the use
of LEDs, LCD monitors used cold cathode fluorescent lamp (CCFL) as the
backlighting method.

Essentially, CCFL uses two fluorescent tubes behind the LCD screen, which
supplies the light source. When LEDs are used, a matrix of tiny LEDs is used
behind the LCD screen. LEDs have become increasingly more popular due to
a number of advantages over older CCFL technology:

e LEDs reach their maximum brightness almost immediately (there is no need
to ‘warm up’ before reaching full efficiency)

28]
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o LEDs give a whiter light, which sharpens the image and makes the colours
appear more vivid; CCFL had a slightly yellowish tint

e LEDs produce a brighter light, which improves the colour definition

e monitors using LED technology are much thinner than monitors using
CCFL technology

e LEDs last almost indefinitely; this makes the technology more reliable and
makes for a more consistent product

e LEDs consume very little power, which means they produce less heat as well
as using less energy.

What of the future?

Future LED technology will make use of organic light emitting diodes (OLEDs).
These use organic materials (made up of carbon compounds) to create semi-
conductors that are very flexible.

Organic films are sandwiched between two charged electrodes (one is a metallic
cathode and the other a glass anode), When an electric field is applied to the
electrodes they give off light. This means that no form of backlighting is required,
which allows for very thin screens. It also means that there is no longer a need to
use LCD technology, since OLED is a self-contained system.

As can be seen in the photo, OLEDs allow screens to be curved, which ensures
a good picture from any angle.

But the important aspect of the technology is how thin this makes the
screen. It will be possible, using OLED technology, to bend screens to any
shape. If this is adopted by mobile phone manufacturers, it will be possible
to develop phones that can wrap around your wrist — much like a watch strap
(see smartwatches earlier).

Imagine screens so thin that they can be folded up and placed in your pocket
until they are needed. Or how about using folding OLED displays attached to
fabrics creating ‘smart’ clothing (this could be used on outdoor survival clothing
where an integrated circuit, mobile phone, GPS receiver and OLED display could
all be sewn into the clothing)?

Science fiction becomes science fact — yet again.

Advantages of using OLED compared to existing LED and LCD monitors/
screens:

e the plastic, organic layers of an OLED are thinner, lighter and more flexible
than the crystal structures used in LEDs or LCDs

e the light-emitting layers of an OLED are lighter; OLED layers can be made
from plastic rather than the glass as used in LED and LCD screens

e OLEDs give a brighter light than LEDs

e OLED:s do not require backlighting like LCD screens — OLEDs generate
their own light

e since OLEDs require no backlighting, they use much less power than LCD
screens (most of the LCD power is used to do the backlighting); this is very
important in battery-operated devices such as mobile phones

e since OLEDs are essentially plastics, they can be made into large, thin sheets
(this means they could be used on large advertising boards in airports,
subways, and so on)

e OLEDs have a very large field of view, about 170 degrees, which makes them
ideal for use in television sets and for advertising screens.
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i :
Exercise 2c

Carry out some research into OLED technology (there are numerous internet sites to help you)
and answer the following questions:

1 Why are inkjet printers helping to keep down the cost of OLED screens?

2 How are different colours generated using OLED technology?

3 How is the brightness of the display controlled?

4 OLEDs refresh 1000 times faster than LCDs; why would this be an advantage? Where could
it be used to great effect?

. o

LCD/LED screens are used on many hand-held devices, such as mobile phones,
tablets and game consoles. The technology behind such screens was discussed at
length in Chapter 1.

Modern LCD screens are very thin and very lightweight, and are very
responsive to touch. Obviously, the new technologies described above will change
the way we use these hand-held devices in the very near future.

2.3.2 Multimedia projectors

Multimedia projectors receive signals that can be either analogue or digital
(although most modern projectors only work with digital inputs). The signal
source is usually from a computer, television or DVD player. The image from

the source is magnified and projected on to a large screen. The devices usually
work with a remote control but also use virtual mouse technology, which actually
becomes a cordless PC mouse with the same features as a mouse. It is then
possible to direct the computer presentation without being tied to the computer.
Another feature of the virtual mouse is the laser pointer. Most multimedia
projectors take input from various types of video format.

Uses

¢ Training presentations (to allow the whole audience to see the images from a
computer).

o Advertising presentations (large images showing product features, for
example a new car, can be shown at exhibitions, shopping malls, etc.).

e Home cinema systems ( projecting the images from a DVD or television).

Advantages

e Enables many people to see a presentation rather than crowding round a
small compurer screen.

e Avoids the need for several networked computers (for example, when looking
at a video clip on an internet site — everybody can see the video on the large

screen rather than logging on to a number of compurers).

Disadvantages

e Images can sometimes be fuzzy.
e Expensive to buy from the outset.
e Setting up projectors can be a little difficult.

O
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2.3.3 Printers

Laser printers

Laser printers produce very high-quality hard-copy output. The print rate per
page is very quick if a large number of pages are being printed. They rely on large
buffer memories where the data for the whole document is stored before the
pages can be printed out.

Uses

o They are used where low noise is required (for example, in an office ).
o It fast, high-quality, high-volume printing is required then laser printers are
the best option.

Advantages

e Printing is fast (unless only a few pages are to be printed, in which case they
are little faster than inkjet printers).

e They can handle very large print jobs.

o The quality is consistently high.

o Toner cartridges last for a long time (and the printers can sometimes be a
cost effective option, particularly if colour outputs are not required).

Disadvantages

e Only really fast if several copies are being made.

e Colour laser printers tend to be expensive to run (four colour/black cartridges
are needed, as well as diffuser kits, which are expensive to purchase).

® They produce ozone and volatile organic compounds because of their
method of printing and type of toner/ink used (these have been linked to
health hazards in the office).

Inkjet printers

Inkjet printers are used to produce good quality hard copies. Unlike laser printers,
inkjet printers don’t have large buffers, therefore printing is done a bit at a time.
This is why printing is sometimes paused since the whole page can’t be stored in
the buffer and it has to wait for the computer to send more data.

Uses

e Used where low output volumes are required (high-volume jobs are difficult
to do since the ink cartridges tend to be used up very quickly).

e If high-quality printing is required for single pages (or only a small print job)
then these printers are ideal; for example, they are very good ar producing
photo-quality printouts.

e 3-D inkjet printers are now being used in industry to produce prototypes
(see page 40).

Advantages

e High-quality output.

® Cheaper to buy than laser printers.

e Very lightweight and have a small footprint.

e Don’t produce ozone and volatile organic compounds, unlike laser printers.
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Disadvantages

# Slow output if several copies needed (little buffer capacity to store the pages).
e Can’t do large print jobs (ink cartridges run out too quickly).

e Printing can ‘smudge’ if user is not careful.

e Can be expensive if used a lot (original ink cartridges are expensive to buy).

Dot matrix printers

Dot matrix printers are a type of impact printer where a print head (made up of
a matrix of pins) presses against an inked ribbon. They tend to be slow, noisy and
the output is not that good. They are still useful, however, where multi-part or
continuous stationery is being used.

Uses

e They can be used in noisy environments (for example, garage workshops) and
in applications where print quality is not that important.

e They are used in applications where multi-part stationery or the fact that they
are an impact printer is of value (for example, producing wage slips).

Advantages

e They can be used in environments that would be a problem to laser or inkjet
printers (for example, dusty /dirty or moist atmospheres).

e Carbon copies or multi-part outputs can be produced.

e Very cheap to run and maintain.

¢ Easy to use if continuous stationery is required (for example, long print jobs
such as wages slips).

Disadvantages

e Very noisy — not good in an office environment.
e Actually cost more than an inkjet printer to buy initially.
e Very slow, poor-quality printing.

3-D printers

3-D printers are primarily used in computer-aided design (CAD ) applicatons.
They are primarily based on inkjet and laser printer technology and can produce
solid objects that actually work. The solid object is built up layer by layer using
materials such as powdered resin, powdered metal, paper or ceramic.

The alloy wheel shown here was made using an industrial 3-D printer. It was
made from many layers of powered metal (0.1 mm thick) using a technology
known as binder 3-D printing. Other examples are discussed below.

The following information describes some of the features of 3-D printing:

e Various types of 3-D printers exist; they range from the size of a microwave
oven up to the size of a small car.

e 3-D printers use additive manufacturing (i.e., the object is built up layer by
layer); this is in sharp contrast to the more traditional method of subtractive
manufacturing (i.e., the removal of material to make an object). For example,
making a statue using a 3-D printer would involve building it up layer by

@
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layer using powdered stone until the final object was formed. The subtractive
method would involve carving the statue out of solid stone (that is, removing
the stone not required) until the final item was produced. Similarly, CNC
(computer controlled machine - a type of lathe) removes metal to form an
object; 3-D printing would produce the same item by building up the object

from layers of powdered metal.

Direct 3-D printing uses inkjet technology; a print
head can move left to right as in a normal printer.
However, the print head can also move up and
down to build up the layers of an object — each layer
being less than a tenth of a millimetre (< 0.1 mm).
Binder 3-D printing is similar to direct 3-D printing
but this method uses two passes for each of the
layers: the first pass sprays dry powder then, on the

A design is made using computer-aided design (CAD) software

i

The finalised drawing is imported into some special software that
prepares it in a format that is understood by the 3-D printer

1

The 3-D printer is set up to allow the solid object to be made

1

second pass, a binder (a type of glue) is sprayed to

form a solid layer._ ) - thick); this can take sevaral hours depending on the thickness of
e Newer technologies are using lasers and UV light the layers, the material used and the size of the final object

to harden liquid polymers; this further increases the I
diversity of products that can be made.

The solid object is built up layer by layer (often only 0.1 mm

The object is removed from the printer and is then prepared; for
example, some use a jelly-like support that needs to be washed
away by immersion in water, some raquire the remaoval of excess
plastic powder, and others require the cutting away of unused
material. In many cases, the object has to be left to *cure’ for

a few hours

The steps in the process of producing an object using
3-D printers is summarised in Figure 2 4.

3-D printing is regarded as being possibly the
next ‘industrial revolution” since it will change the
manufacturing methods in many industries. The following
list is just a glimpse into what we know can be made using
these printers; in the years that follow, this list will probably
fill an entire book:

Figure 2.4 Creating a solid object using 3-D printers

e prosthetic limbs can be made to fit exactly on to the injured body part

¢ making items to allow precision reconstructive surgery (for example, facial
reconstruction following an accident); the parts made by this technique are more
precise in their design as they can be made from exact scanning of the skull

e in aerospace, manufacturers are looking at making wings and other aeroplane
parts using 3-D technology; the bonus will be lightweight, precision parts

e fashion and art — 3-D printing allows new creative ideas to be developed

e making parts for items no longer in production, for example, parts for a
vintage car.

These are just a few of the exciting applications that make use of this new
technology.

Exercise 2d
Use the internet to research some new and innovative 3-D printing applications.

Advantages

¢ The manufacturing of items has become much easier than ever before. It is
now theoretically possible to manufacture any product a user wants using only
a 3-D printer. This has led the way for customised products, as it allows a user
to create their own designs in 3-D and have them printed in solid form.
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e Because 3-D printers can manufacture items relatively quickly, it allows rapid
prototyping. This means that it will take a really short length of time for
designs to be converted into working prototypes.

e Even though the cost of 3-D printing is very high, it is still less when
compared to labour costs and other costs involved in manufacturing
a product in the more conventional way. The fact thar the cost of
manufacturing using 3-D printers is the same for both small-scale and mass
production is also a very useful benefit.

e Medical benefits are emerging, such as producing artificial organs, prosthetics
and precision-made items for reconstructive surgery.

e Parts for machinery that are no longer made could now be manufactured
using 3-D printers. A car made in the 1930s, for example, will no longer
have parts available off-the-shelf. By scanning the broken part (using a 3-D
scanner), or by obtaining its blueprint, it will be possible to simply email the
file to a company and have the part made on an industrial 3-D printer. This
clearly has many benefits in a number of applications.

Disadvantages

o The biggest possible drawback of 3-D printers is the potential to make counterfeit
items or items that infringe others’ copyright. 3-D printing technology essentially
turns every owner of one of these printers into a potential manufacturer. Thus, it
could become very difficult to trace the source of fake items; copyright holders
would also have great difficulty in protecting their rights.

e All new technologies in the hands of the wrong people can lead to
dangerous or illegal activities. With the possibility of creating almost
anything with a 3-D printer, this technology could be used to manufacture
dangerous items by almost anyone.

@ There is the potential for job losses if this technology takes over from some
types of manufacturing. Of course, this could also be seen as a benefit by some
companies as it could lead to lower manufacturing costs for certain items.

2.3.4 Speakers

(Loud) speakers can be connected directly to a computer or are built into the
monitor or casing (as in a laptop computer). Digital data from the computer is
converted into analogue form (using a digital to analogue converter - DAC) and
the signal amplified through the speakers. A sound card interface is needed in the
computer to ‘drive’ the speakers.

Uses

® Output sound from multimedia presentations.

e Play downloaded sound files.

e Audio output of text on the screen (together with speech-generation
software) helps users with disabilities.
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2.3.5 Control applications
Actuators

Actuators are transducers* and are used to take signals from a computer and
convert them into some form of motion, for example operating motors, pumps,
switches and valves.

As part of the control process, digital signals are sent from the computer to an
actuator to operate a device — usually conversion of the digital signal to analogue
is required first (using a DAC).

*Transducers are devices that change variations in a physical quantity {such as pressure or rotation) into an
electrical signal or vice versa.

Mortors
The motor is turned on or off by the actuator.

Uses

e Used in automatic washing machines (to make the drum rotate), cookers
(to switch on fans), water pumps in central heating systems, and in automatic
glasshouses to open windows and switch on fans.

e Control of robot arms in industry.

e In computers to control fans, disk drives and DVD drives.

Buzzers
The buzzers are switched on or off by the actuator.
Uses

e Used in cookers and microwave ovens to tell the operator when the cooking
process is complete.
e Used in burglar alarm systems to warn of intruders.

Lights
The actuator is connected to the switch that turns the lights on or off.

Uses

e Security lights.
o In glasshouses to control the lighting conditions.

Heaters
Actuators are connected to switches that turn the heater on or off.

Uses

o Automatic washing machines to heat up the water if necessary.
e Automatically control the temperature in an oven or hot plate.
e Control the heating in a central heating system.

e Temperature control in an automatic glasshouse.




3 Storage devices and media

In this chapter you will learn about:

@ backing storage

@ why back up data?

® types of access used by secondary storage devices

@ types of internal and external secondary storage devices:
* magnetic
= optical

* solid state. %4

3.1 Backing up of data

This chapter covers many forms of secondary storage and compares the
advantages and disadvantages of each type. In Chapter 1 you learnt about the
primary memory, known as RAM and ROM. We will consider a number of
storage devices later but first it is important to consider why we need to back up
data using these devices and also how data is accessed.

3.1.1 What is backing up of data?

Backing up refers to the copying of files/data to a different medium (disk, tape,
flash drive, etc.) in case of a problem with the main secondary storage device.
Backing up files and data on a regular basis is seen as good computing practice
and many compurter systems can be set to back up files auromatically on a regular
basis. An example would be the use of magnetic tapes to back up internet servers
on a regular basis, or cloud storage companies using magnetic tape or hard disk
drives to back up clients’ data on a regular basis.

The backups are often stored in a different place to the main storage. This is
in case of fire or some other situation that could lead to irretrievable loss of key

dara /files.
3.1.2 Why back up data?

There are various reasons why backups are made. Some of the more common
reasons are considered below.

e To safegauard against loss of dara due to the failure of the original secondary
storage device; this could be due to hardware failure (e.g. head crash on a
hard drive unit), problems caused by files being overwritten accidentally
(or otherwise) or possible corruption of files (for example, caused by power
surges).

® To safeguard against damage caused by hackers. This may not be their
intention (they may only want to gain access to the information for other
purposes, for example to find personal information such as bank account
details). However, the very act of hacking in to files could cause problems
such as corruption or dara loss.

e Backups are also made in case the files need to be used elsewhere; this
protects the originals against possible corruption or loss.

e Backups don’t necessarily guard against the effect of a virus. The virus could
attach itself to the files, which could mean that the backups are also affected.
If the computer was ‘cleaned’ of the virus and then the backup files reloaded,
there is a real risk that the virus could infect the computer system again. The
best protection is not to get a virus in the first place.
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3.2 Types of access

A number of secondary storage devices are discussed in Section 3.3. The way data
is stored and read by each of these devices is very different, however.

This section briefly describes the two main methods of accessing data. It is
important to understand three new terms here:

e field
e record
e file.

Suppose we are storing data about 20 cars in a car showroom. Data about each
car — such as its colour, engine size, type of fuel, number of doors and whether
it’s new or used — are stored in an allocated space known as a field. All of the data
about car 1, for example, is known as the record for that car. Putting all the data
together for all 20 cars produces a file like this.

field 1 field 2 field 3 field 4 field 5 field &

car 1 red 1.5 litres petrol 3 doors new record 1

car 2 blue 1.3 litres petrol 5 doars used record 2

car3 green 2.2 litres diesel 5 doors used record 3

car 20 white 1.6 litras petrol 2 doors new record 20
Figure 3.1 Data for 20 cars in a showroom
3.2.1 Serial access
When using serial access it is necessary to start at the - 9 o "
beginning of the file and then access each record in turn until e e
the required record is found. In the example above, to find A ((=r=E o

: % | magnetic |

the record for car 15, it is necessary to first read all of the \ tpe /
preceding records (that is, 1 to 14) until the required record - /

is located.

It is primarily used on magnetic tape systems and is essentially
a very slow form of data access. It is used in applications
where speed of access, or where the order in which the data is B
accessed, isn’t important (for example in utility billing, clearing
bank cheques or producing pay slips).

When the original magnetic tape (called the master file)
needs updating, an additional rape (called a transaction file)
is required. The transaction file contains all the new data to allow the master file
to be updated (although the transaction file is very often another tape, the new
data could in fact be stored on a different medium). The updated tape is referred
to as the new master file. When using tapes, it is essential that the records on both
master file and transaction file are sorted in the same order (for example, sorted by
customer number if it is a billing application — the field used to sort the records is
often referred to as a key field).

This is an example of how a master file (MF) can be updated using a
Transaction File (TF). The scenario here is a book shop that sells books, All of
the books held in stock are stored on the MF in ISBN order — the ISBN acts as
the key field for each record (each different book title will have its own record
made up of the ISBN, title of book, author, genre, cost price and selling price).
All the changes during the day will be stored on the TF - if a book sells, if new
books come in, if a book is out of print, and so on. At the end of each day, the

Figure 3.2 Updating a magnetic tape
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MEF is updated using the new data stored on the TF. The basic steps in the update
process are shown below:

e at the end of the day, the TF is sorted in the same order as the MF (this will
be done using the ISBN which is known here as the key field)
e a new master file (NMF) is created to store the updated records of the books
in the shop
e the first record in the TF is then read and the first record in the MF is also read
* the two records are compared with each other
o if the key field on the MF < the key field on the TF, then no transactions
took place and the MF record is written to the NMF; a new MF record is
now read
e if the key field on the MF = the key field on the TF, then a transaction took
place and the new record from the TF is written to the NMF; the next
record from both the MF and TF are now read
¢ if the transaction file indicates a deletion then the record is simply not
written to the NMF and a new record from each file is read
e if the key field on the MF is greater than the key field on the TF, then the
record doesn’t yet exist and a new record is created on the NMF and the
record is written from the TF to the NMF; a new TF record is now read
e the process is repeated until the end of the MF
e finally, any remaining records on the TF are written to the NMF.

Example
The Master File (MF) contains the following records with key fields shown:

The Transaction File (TF) contains the following records with key fields shown:

The first record from each file is read. The key fields both match, so the record with key field 1 is written from
the TF to the new master file (NMF):

s | 1 1 1 F ) i )

The second record is then read from the MF and TF; again the keys are equal so the record on TF with key
field 2 is now written to the NMF:

BN [ [ [ [ T [ T 1

The third record is then read from the MF and TF; this time the key fields are different (3 and 4). The MF
key < the TF key, so the MF record with key 3 is now written to the NME:

B | [ [ [ [ [ ]

The next record from the MF is read. This time they are both 4 so the record on the TF is written to the NMF:

D | [ [ [ T ]

The next records form both MF and TF are read (6 and 5). The MF key is greater than the TF key, so a new
record is created with key field 5. The new record is written to the NMF from the TF:

D | [ [ [ |
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The next record on the TF is read. Again they are different (6 and 7). The MF key < TF key, so the MF
record with key 6 is now written to the NMEF:

This process continues until all the records have been checked and the final NMF emerges:

Exercise 3a

Continue the above exercise for the remainder of records to see if you arrive at the above NMF.
What would happen if two of the records on the TF (with key fields of 4 and 8) needed deletion
to be carried out? What would be the final NMF?

3.2.2 Direct access

Direct access is used with magnetic disks, oprical media and solid state media.
The computer uses the key field to calculate where data should be stored. It is
then able to access the data directly from the calculated position. Consequently,
access is much faster than with serial access. When updating files using direct
access, the old records/data are simply written over by the new records/data. It is
not necessary to sort records into any specific order first.

It is used in applications where data access speed is vital (for example, in real-
time operations such as controlling a chemical plant or online systems such as
booking air tickets or automatic stock control).

3.3 Secondary storage media

Dating right back to the advent of the personal computer, all systems have come
equipped with some form of secondary storage. When a user loads data into a
computer, the information is stored temporarily in the RAM - if the computer
was turned off, this data would be lost. Secondary storage devices ensure that
data is stored permanently so that it can be used again at a later date. This section
will consider the various types of secondary storage and the media used.
Throughout the chapter, you will notice that the term byte is used to measure
the size of memory or storage. Typically, storage sizes or file sizes are measured

in kilobytes (kB ), megabytes (MB ), gigabytes (GB) and terabytes (TB) as shown

in Table 3.1.
Table 3.1 File sizes
Storage size Number of bytes Number of bytes as power of 10
1KB 1000 bytes 10 bytes
1MB 1000000 bytes 106 bytes
1GB 1000000000 bytes 10" bytes
178 1000000000000 bytes 10" bytes

Nate that this is different to memory sizes as used intemally in the computer, where:
1KB = 1024 (2'% bytes, 1 MB = 1048576 (229 bytes, 1GB = 1073741824 (239 bytes and
1TB = 1099511627 776 (2%°) bytes. These values are all powers of 2.

This section reviews the various types of secondary storage devices available.
These are either internal or external (that is, plug-in devices) to the computer.
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Devices fall into the three different types of storage media:

® magnetic
e optical
@ solid state.

3.3.1 Magnetic storage media

Magneric storage media depend on the magnetic properdes of certain materials
(iron and nickel alloys being the most common). Magnetic material is coated

on the surface of a disk or tape that can be magnetised in such a way as to
represent a 1 or a 0. Many hard disk drives are made up of more than one disk
and these disks are known as platrers. Each platter is made from glass, ceramic
or aluminium coated in a nickel alloy that can be magnetised. In the case of tape,
plastic that is coated in a magnetic material is used to store the data.

Fixed/internal hard disk drive (HDD)

Fixed hard disk drives are available on all computers and are the main method
used for data storage. On a PC rhis is usually a fixed hard disk with read /write
heads allowing data to be written to or read from the disk surface. The disk
surface is coated in a magnetic film that allows data to be stored by altering

the magnetic properties to represent binary 1s or Os (the fundamental units of
computer memories). The hard disks usually store the disk operating system
(DOS) and other systems software, as well as applications software and files.
Applications software (such as spreadsheets and word processors) also needs a
hard drive to allow them to quickly retrieve and save data.

Uses

e To store the operating system, systems software and working dara/files.

e Storing applications software that needs fast retrieval and storage of data.

e Used in real-time systems (for example, robots, control of a chemical plant
where data for the process is stored to allow real-time operations) and in
online systems (for example, booking airline tickets or automatic stock
control using EFTPOS, which allows immediate updating of the stock files).

e Used in file servers for computer networks.

Advantages

® They have a very fast data transfer rate and fast access times to data.
e They have very large memory capacities.

Disadvantages

e Can be easily damaged if the correct shut down procedure is not carried out;
this can lead to a head crash which would result in a loss of dama.

e They have many moving parts when compared to, for example solid state
drives (SSDs).

@ Their read /write operation can be quite noisy compared to SSDs.

Portable hard disk drives

These devices work in much the same way as fixed hard disk drives but are usually
connected to the computer via the USB (universal serial bus) port and can be
disconnected and used on different computers. The disks are generally capable of
storing more data than the equivalent optical disk (CD, DVD and so on).
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Uses

e They can be used as backup systems to prevent loss of data.
e They can be used ro transfer data/files /software berween computers.

Advantages

e The data access time and data transter rate is very fast.

e They have a large memory capacity.

e They can be used as a method of transferring information between
computers.

Disadvantages

e They can be easily damaged if dropped or subjected to a strong magnetic
field; as with fixed hard disk drives, an incorrect shut-down procedure could
also lead to loss of data.

Magnetic tapes

A magnetic tape is a very thin strip of plastic that has been coated in a magnetic
layer. They are read and written to by a read /write head. The data is stored in
magnetic areas that represent 1s and 0s. Data is read from the tape using serial
access (see earlier description). This type of storage is useless in a real-time or
online applications (due to the very slow data access speeds) and is best suited to
offline or batch processing.

Uses

e In applications where batch processing is used, for example, clearing bank
cheques, utility billing (gas, electricity, water) and producing pay slips; in
these applications there is no need for any specific processing order and speed
of data access is not essential.

e Used as a backup media since all the data needs to be stored.

e Used in long-term archiving of data; magneric tapes have huge data storage
capacities and are known to be very stable, which makes them ideal for long-
term storage.

Advantages

e They are generally less expensive (per byte) than the equivalent hard disk.

e It is a very robust technology (they don’t deteriorate very much over time).

e They have a huge data storage capacity.

e The data transter rate is actually fast (this should not be confused with data
access time, which is very slow for magnetic rapes).

Disadvantages

e Very slow data access times (need to read all the earlier records on the tape
until the required record is found — see Section 3.2).

e When updating, another tape is needed (see description in Figure 3.2 on
page 45) to store the final updated version.

e They are affected by magnetic fields; a strong magnet can corrupt data stored
on the tape.
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3.3.2 Optical storage media

CD/DVD disks

CDs and DVDS are described as optical storage devices. Laser light is used to
read data and to write data on the surface of the disk. Both CDs and DVDs use a
thin layer of metal alloy or light-sensitive organic dye to store the data.

As can be seen from the diagram, they use a single spiral track that runs from
the centre of the disk to the edge.

The data is stored in ‘pits” and ‘bumps’ on the spiral track. A red laser is used to
read and write the data. CDs and DVDs can be designated as follows:

e R —write once only
e ROM - can only be read
e RW — can be written to or read from many times.

DVD technology is slightly different to that used |

|
in CDs. One of the main differences is the use of e firstlayer
dual-layering, which considerably increases the W W W W e

; ; : second
storage capacity. Basically, this means that there are | \ E ] fayer
two individual recording layers. The two layers of a \ /
standard DVD are joined together with a transparent L pe fadareads
(polycarbonate ) spacer; a very thin reflector is also layer 1 layer 2
sandwiched between the two layers. Reading and Figure 3.3 Dual-layering in a DVD

writing of the second layer is done by a red laser
focusing at a fraction of a millimetre difference
compared to the first layer.

Standard, single-layer DVDs still have a larger storage capacity than CDs because
the ‘pit’ size and track width are both smaller. This means that more data can be
stored on the DVD surface. DVDs use lasers with a wavelength of 650 nanometres;
CDs use lasers with a wavelength of 780 nanometres. The shorter the wavelength
of the laser light, the greater the storage capacity of the medium.

CD-ROM and DVD-ROM

These optical disks are read-only memory (ROM), which means they cannot be
written over and can only be read. The data is stored as a series of pits (equivalent
to a binary value of 1) and lands (equivalent to the binary value of 0) in the
metallic optical layer. The ‘pits’ are formed by a laser beam etching the surface

at the manufacruring stage. Only a single track exists which spirals out from the
centre of the disk.

The ‘pits” and ‘lands’ are read by a low-powered laser beam that follows the
data stream and reads from the centre ourwards in a spiral. The light reflects
differently off a ‘pit’ than it does off a ‘land’ and this is interpreted as 1s and Os
(that is, data) — hence the term digital media.

Uses

e CD-ROMs are used to store music files, software, computer games and
reference software (such as an encyclopaedia).

e DVD-ROMs have much larger storage and are used to store films, computer
data and ever-more sophisticated computer/arcade games.

e CD-ROMs and DVD-ROM:s are used in applications where there is a real
need to prevent the deletion or overwriting of important data.
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Advantages

e They hold far more data than floppy disks (one CD/DVD could replace
several floppy disks in some applications).
e They are less expensive than hard disk drive systems.

Disadvantages

e The data transfer rate /data access time is slower than for hard disks.

CD-R and DVD-R

The letter R here means the disk is recordable oance only; it becomes a CD-ROM
or DVD-ROM once it has been finalised (this means that the CD/DVD cannot
have any additional data written to it). This is the last step in the CD/DVD
process; finalising is also used as an alternative word for the ‘closing’ of a

CD-R, in which Table of Contents (TOC) data are written on the disc to enable
the computer to read the CD/DVD.

A thin layer of an organic dye (DVDs also use an additional silver alloy or gold
reflector) is used as the recording media. A laser beam produces heated spots and
unheated spots. On reading the disk, a laser beam is capable of distinguishing
between the two types of spots and effectively reads the data stream from the
centre outwards in a spiral action. This data is then interpreted as 1s and Os.

Uses

e Home recordings of music (CD-R) and films (DVD-R).
e Used to store data to be kept for later use or to be transferred to another
L'Dl'!lplltﬂl’.

Advantages

e Cheaper than RW disks.
e Once burned (and finalised) they are like a ROM.

Disadvantages

e If finalised, the CD-R/DVD-R can only be recorded on once; if an error in
the data has occured then the disk has to be discarded since it can no longer

be written to.
e Not all CD/DVD players can read CD-R/DVD-R.

CD-RW and DVD-RW

The RW means these disks are a rewritable media and can be written over several
times. Unlike CD-R/DVD-R, they don’t become ROMs. The recording layer
uses a special phase-changing metal alloy (often GeSbTe [ Germanium-Antimony-
Terbium alloy |; a number of different methods are used to produce these alloys).
The alloy can switch between crystalline phase and amorphous phase (non-
crystalline ), thus changing its reflectivity ro light depending on the laser beam
power. Spots are produced that can be read by a laser and then interpreted as 1s
and Os. The system allows data to be written, erased and rewritten many times.
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Uses

e Used to record television programmes (like a video recorder ), which can be
recorded over time and time again.

e Not as wasteful as R format as more files/data can be added to at a later stage
(with CD-R/DVD-R it is only possible to do a write operation once if you
have already finalised the disc).

e Used in CCTV systems.

Advantages

e Can be written over many times.
e Can use different file tormats each time it is used.

Disadvantages

e Can be relatively expensive.
e It is possible to accidentally overwrite data.

DVD-RAM

DVD-RAM uses a very different technology to CDs and DVDs. They have the
following features:

e instead of a single, spiral track, they use a number of concentric tracks

e the use of concentric tracks allows simultaneous read and write operations to
take place

e they allow numerous read and write operations (up to 100000 times) and
have great longevity (over 30 years), which makes them ideal for archiving

e DVD-RAMs can be written to and read from many times.

The recording layer is made from a similar phase-changing material as used in
RW technology. When writing, a laser heats the phase-changing alloy on the disk
to about 500°C to 700°C changing the reflective properties from shiny to dull
(i.e. pits). If the disk needs to be erased, a laser heats the surface to abour 200 °C
to return the disk to its original shiny state. A low-power laser is used to read the
written marks on the surface. The shiny and dull marks (‘pits”) represent data to
a computer where they are interpreted.

Uses

e In recording devices such as satellite receivers to allow simultaneous
recording and playback.
¢ Used in camcorders to store movies.

Advantages

e They have a long life (estimated 30 years minimum lite).

e It is possible to do a rewrite operation over 100000 times (compare this to
the RW format, which only allows about 1000 rewrites).

e Writing on DVD-RAM:s is very reliable — they have in-built verification
software, so the accuracy of the data is ensured.

e Very fast access if the files are fairly small.

e No need to finalise the disk.

e Very large capacity (about 10 GB if double-sided format I is used).

® They offer the ability to read data at the same time as data is being written.
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Disadvantages

e Not as compatible as R or RW format; many systems won't recognise the
DVD-RAM format.

e Relatively expensive (about four times the cost of a DVD-RW disk).

e They have been superseded by newer technologies such as solid state
memories.

Blu-ray discs

Blu-ray discs are another example of optical storage media.

However, they are fundamentally different to DVDs in their

construction and in the way they carry out read-write operations.
The main differences are:

e a blue laser, rather than a red laser, is used to carry out read
and write operations; the wavelength of blue light is only /
405 nanometres (compared to 650 nanometres for red light) = 7

e using blue laser light means that the “pits’ and ‘bumps’ can be
much smaller; consequently, Blu-ray can store up to five times
more data than a normal DVD

e Blu-ray uses a single 1.1 mm-thick polycarbonate disk; normal DVDs use a
sandwich of two 0.6 mm thick disks

e using rwo sandwiched layers can cause birefringence (light is refracted into
two separate beams causing reading errors); because Blu-ray uses only one
layer, the disks don’t suffer from birefringence

e Blu-ray discs automatically come with a secure encryption system, which
helps to prevent piracy and copyright infringement.

Blu-ray Disc Recordable
Ver.1.1/2X

29DGB

Table 3.2 summarises the main differences between CDs, DVDs and Blu-ray.
Table 3.2 Comparison of CDs, DVDs and Blu-ray

Disk type | Laser colour | Wavelength of | Disk construction | Track pitch (distance
laser light between tracks)

(o] red 780 nm single 1.2 mm 1.60pm
polycarbonate layer

ovD red B50nm two 0.6 mm 0.74 pm
polycarbonate layers

Blu-ray blue 405nm single 1.1 mm 0.30pm
polycarbonate layer

MNate: nm = 1079 metres; pm = 1075 metres.

Uses

e Home video consoles.

e Storing and playing back movies (one high-definition movie of two hours
duration uses up 25 GB of memory).

e PCs can use this technology for data storage or backing up hard drives.

e Camcorders can use this media (in cartridge form) to store movie footage.
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Advantages

e Very large storage capacity, therefore ideal for storing high-definition movies.

e Very fast dara transfer rate.

e The data access speed is also greater than with other optical media.

e Blu-ray discs automatically come with a secure encryption system, which
helps to prevent piracy and copyright infringement.

Disadvantages

e Relatively expensive.

e Encryption problems (which are used to stop piracy) when used to store
video.

e There are fewer movie titles on Blu-ray formart, which is reducing its impact
on the home movie market.

All these optical storage media are used as backup systems (for photos, music and
multimedia files). This also means that CDs and DVDs can be used to transfer
files between computers. Manufacturers often supply their software using CDs
and DVDs. When the software is supplied in this way, the disk is usually in a read-
only format.

The most common use of DVD and Blu-ray is the supply of movies or games.
The memory capacity of CDs isn’t big enough to store most movies.

The future of optical media

In recent times both the CD and DVD are showing signs of becoming obsolete.
Many computer systems now come with USB connectors only and no DVD or
CD drive. The main method of transferring files between devices has become
flash memory. Many people now store all their music in the following ways:

e on hard disk drive systems (set up as sound systems, as shown in the photo)
e in MP3 formar on:
* a computer/tablet
e their mobile /smartphone
e a portable music player (such as an iPod)
e using the ‘cloud” to store all their files so they can access their music from
anywhere in the world ,
e by ‘streaming’ their music from the internet; provided the user has an
internet connection they can access music through a laptop computer, mobile
phone, tablet or any other receiving device.

It is a similar story for movies, where streaming is becoming increasingly
common. Many television sets are now set up as ‘smart’ televisions — this means
it is now possible to simply stream movies or television programmes on demand
without the need for any DVD or Blu-ray players. In effect, the television set
has become the central computer with a link to the internet using wireless
connection.

Floppy disks met the same fate in the early twenty-first century. How often
do you see floppy disks? It is very likely that CDs and DVDs will meet the
same fate and be replaced by one of the systems described above or something
entirely new.
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fi= . N
Exercise 3b
Using this student book and the internet, do some research to find out all the different ways
to store music files and movie files.
Draw a table similar to the one shown below to list all the advantages and disadvantages of
each of the methods you have identified.
Storage method Advantages Disadvantages
“ v

3.3.3 Solid state storage media

Solid state drives (S5D)

Solid state drives (SSD) are rapidly taking over from HDDs. They have no
moving parts and all data is retrieved at the same rate no matter where it is
stored. They don’t rely on magnetic properties; the most common type of solid
state storage devices store data by controlling the movement of electrons within
NAND* chips. The data is stored as Os and 1s in millions of tiny transistors within

the chip. This effectively produces a non-volatile rewritable memory.

“NAND flash memory is a type of non-volatile storage that does not require power to retain data. NAND flash
memory stores data in an array of memory cells made from floating-gate transistors which are insulated from

each other by an oxide layer. MAMD is a type of logic gate and is basically one of the building blocks of many

electronic circuits including solid state storage devices.

However, a number of solid stare storage devices sometimes use electronically
erasable programmable read-only memories (EEPROM ) technology. The
main difference is the use of NOR* chips rather than NAND. This makes them
faster in operation; however, devices using EEPROM are considerably more
expensive than those that use NAND technology. EEPROM also allows data
to be read or erased in single bytes at a time. Use of NAND only allows blocks
of data to be read or erased. This makes EEPROM technology more useful in

certain applications where data needs to be accessed or erased in byte-size chunks.
*NOR flash memory is also a type of non-volatile storage; a NOR gate is a type of logic gate that makes up many
electronic circuits. NOR gates work in a different way to NAND gates, but the differences are outside the scope
of this student book. Essentially, solid state memories made from MOR gates allow faster readfwrite operations
than those made from NAND gates, but the storage devices cost much more to manufacture — consequently,
most solid state storage devices use NAND gate technology:

Because of the cost implications, the majority of solid state storage devices use
NAND technology. The two are usually distinguished by the terms flash (uses
NAND) and EEPROM (uses NOR).
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So, what are the main advantages of using SSD rather than HDD? The main
advantages of SSDs are summarised below:

e they are more reliable (no moving parts to go wrong)

e they are considerably lighter (which makes them suitable for laptops)

e they don’t have to get ‘up to speed’ before they work properly

e they have a lower power consumption

e they run much cooler than HDDs (both these points again make them very
suitable for laptop computers)

e because there are no moving parts, they are very thin

e data access is considerably faster than HDD.

The main drawback of SSD is the questionable longevity of the technology. Most
solid state storage devices are conservatively rated at only 20 GB write operations
per day over a three-year period — this is known as SSD endurance. For this
reason, SSD technology is not used in internet servers, for example, where a huge
number of write operations take place every day. However, this issue is being
addressed by a number of manufacturers to improve the durability of these solid
state systems.

Memory sticks/pen drives

Memory sticks /pen drives can store several gigabytes of data and use the solid
state technology described above. They are usually connected to a computer
through the USB port and power to operate them is drawn from the host
computer. They are extremely small and very portable. Most operating systems
recognise these storage media, which means no additional software is needed to
operate them.

Some expensive software now uses these storage methods (sometimes referred
to as portable flash drives) as a form of security. They plug into the computer
using the USB port and are known as dongles. The software installed on a
computer sends out a request (in encrypted form) to the dongle asking for an
encrypted validation key. Thus a person trying to carry out software piracy
would have to break the code on the dongle first before they could use the
software. Some systems go one stage further and have key bits of software
stored on the dongle in encrypted form. The software looks for these pieces of
encrypred code to enable it to run. This gives an added security benefit to the
software.

Uses

e Transporting files between computers or used as a backup store.

® Used as a security device to prevent software piracy (known as a dongle).
Advantages

e Very compact and portable media.

e Very robust.

e Doesn’t need additional software to work on most computers.
e They are not affected by magnetic fields.
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Disadvantages

e Can’t write-protect the data/files.

e Easy to lose (due ro their small physical size).

e The user needs to be very careful when removing a memory stick from a
computer — incorrect removal (for example, while it is still doing a read /write
operation) will corrupt the data on the memory stick, rendering it useless.

Flash memory cards

These are a form of electrically erasable programmable read-only
memory (EEPROM) and are examples of solid state memories.

Uses

e Storing photos on digital cameras.

# Used as mobile phone memory cards.

e Used in MP3 players to store music files.

e Used as a backup store in hand-held computer devices.

Advantages

e Very compact and can be easily removed and used in another device or for
transferring, photos directly to a computer or printer.
® Since they are solid state memories, they are very robust.

Disadvanmges

e Expensive per gigabyte of memory when compared to hard drive disks.

e Have a finite life regarding the number of times they can be read from or
written to.

e Have a lower storage capacity than hard disks.



4 Networks and the effects of using them

In this chapter you will learn about:

® networks

@ network devices such as routers, hubs and switches
@ IP and MAC addresses

® Wi-Fi and Bluetooth

# how to set up and configure a small network

@ intranets and extranets

@ LAN, WAN and WLAN

# network security (e.g. policing)

® accessing the internet

@ authentication

® viruses

@ data protection acts

® faxes and emails

# video, audio and web conferencing. /

Most computer systems are now connected together in some way to form what is
known as a network. This ranges from basic school /home networks of only a few
computers (often set up to share resources such as printers or software) to large
networks such as the internet, which effectively allows any computer connected
to it to communicate with any other computer similarly connected.

This chapter considers the types of nerwork that exist and many of the features
that are available because of networking. You will learn that devices such as hubs
and switches are needed to distribute data within a network; that local area
nerworks (LLANs) can be connected together using bridges; and that devices such
as modems and routers are needed to connect these LANS or single computers
to external networks, such as the internet.

4.1 Networks
4.1.1 Network devices

Modems

Modem means ‘modulator demodulator’ and is a device that converts
(i.e. modulates) a computer’s digital signal into an analogue signal for
transmission over an existing telephone line. It also does the reverse process,
in that it converts analogue signals from a telephone line into digital signals
(demodulates), to enable the computer to process the data.
Modems are essentially used to allow computers to connect to networks (for
example, the internet) over long distances using the existing telephone networks.
Dial-up modems operate at transmission speeds of about 60 kilobits*
per second, which is extremely slow by today’s standards.
*B0 kilobits = 60000 bits. 1 bit refers to a binary digit and has the value 1 or 0.

Modern broadband or ADSL (asymmetric digital subscriber line) modems
operate at up to 100 Megabits* per second (12.5 Mbytes/second) when using
fibre-optic cables (although the old technology copper cables can usually only
offer a maximum of 20 Mbits /second). The term ‘asymmetric’ actually means
that the modem is faster at downloading data (i.e. receiving dara) than it is at

uploading data (i.e. sending data).
*1 byte = & bits; 100 megabits = 100 million bits.

o




4.1 Networks

Although ADSL modems still use the existing telephone network, unlike
dial-up modems they do not tie up the line while accessing the internet — they
can always be ‘on’, so internet access is available 24 hours if necessary, and the
landline telephone can be used at the same dme. ADSL modems can allow
telephone conversations and internet traffic to occur at the same time because
of the wide bandwidth signal used (different frequencies are used to transmit
internet signals so they don’t interfere with normal telephone traffic). Cable
modems also exist, which allow cable television providers to offer internet access

as well as receiving television signals.

Hubs

Hubs are hardware devices that can have a number of devices or
computers connected to them. They are often used to connect together
a number of devices to form a LAN - for example, a star network (see
later). Its main task is to take any data packet (this is a group of data
being transmitted ) received at one of its ports and broadcast it to every
computer in the network. This essentially means that using a hub is not
a very secure or ethicient method of data distribution.

Switches

Switches are similar to hubs but are much more
efficient in the way that they distribute data packets.
As with hubs, they connect a number of devices or
computers together to form a LAN.

However, unlike a hub, the switch checks the dara
packet received and works out its destination address
(or addresses) and sends the data to the appropriate
computer(s) only. This makes using a switch a more
secure way of distributing data.

Each device or computer on a network has a
media access control (MAC) address that uniquely
identifies it. Data packets sent to switches will have
a MAC address identifying the source of the data
and additional addresses identifying each device that
should receive the data (see Section 4.1.2 for
more on MAC addresses).

Bridge

Bridges are devices that connect one LAN to another LAN that
uses the same protocol (communication rules). They are often
used to connect together different parts of a LAN so that they can

function as a single LAN.

data packet ;
sent to network s

data sent out
HUB | to all computers
an the network

\\
b Y
N, ————
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Figure 4.1 How hubs work
! computer
[ |
data packet computer data sent out
sent to network L~ | onlytothe
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~al computers on
l COMPUtEr | yho network
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Figure 4.2 How switches work
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sener
computer / computer
computer —— HUB/SWITCH HUB/SWITCH — computer
computer \ / computer
BRIDGE

Figure 4.3 How bridges work

Bridges tend to be used to interconnected LANs (or parts of LANs) since
sending our every data packer to all possible destinations would quickly flood
larger networks with unnecessary traffic. For this reason a router is used to
communicate with other nerworks, such as the internet.

Router

Routers enable data packets to be routed between the
different networks, for example to join a LAN to a wide
area network (WAN). A router would typically have an
internet cable plugged into it and several cables connecting
to computers and other devices on the LAN.

computer — HUB/SWITCH —{ ROUTER

Figure 4.4 How routers work

Broadband routers sit behind a firewall. The firewall protect the computers on

a network. The router’s main function is to transmit internet and transmission
protocols between two nerworks and also allow private nerworks to be connected
together.

Routers inspect the data packets (see below) sent to it from any computer on
any of the networks connected to it. Since every computer on the same network
has the same part of an internet protocol (IP) address, the router is able to send
the data packet to the appropriate switch and it will then be delivered using the
MAC destination address (see Section 4.1.2). If the MAC address doesn’t match
any device on the network, it passes on to another switch on the same network
until the appropriate device is found.

¢



4.1 Networks

Data packets
The data is carried in the packet according to which protocol (set of rules) is
used. Packets of data usually contain the following information:

some form of header to identify the data packets

the sender’s IP address

the receiver’s IP address

how many data packets make up the whole ‘message’
the identity number of each packet.

This information allows the router to route a packet across a network to its
correct destination and allows the data packets to be reassembled in their correct
order according to identity number at the receiving station.

When a router receives a packet of data, it checks the destination IP address against
the stored routing table. The routing table stores the MAC address of the device, the
assigned I address and the lease time the IP address is assigned for. The bits forming
the destination I address in the data packer are used to point to the correct route.

The packet is sent to a number of routers until it reaches its final destination.
Note: MAC addresses and IP addresses are discussed in more detail later.

Other hardware

Gateway

A gateway is a network point (or node) that acts as an entrance to another
network. It is a key point for data on its way to or from other networks. All
networks will have boundaries so that all communication within the network is
conducred using devices such as switches or routers. It a network node needs to
communicate outside its network, it needs to use a gateway.

Network interface card (NIC)

A network interface card (NIC) is needed to allow a device to connectto a
network (for example, the internet). It is usually part of the device hardware and
frequently contains the MAC address generated at the manufacturing stage.

Network cables
Even though many computer systems use Wi-Fi, network cables are still used
because they have the following advantages over Wi-Fi:

o faster data transfer rates
e can be more secure than wireless networks.

The cables can be either copper or fibre optics — the latter otters higher data
transfer rates and also better security (see notes on quantum cryptography).

4.1.2 Internet protocol (IP) and media access control
(MAC) addresses

Each device on the internet is given a unique address known as its internet
protocol (IP) address. This is a 32-bit number that is usually written in the form:

109.108.158.1

A home computer is given an IP address when it connects to the internet. This is
assigned by the ISP and is unique for that particular internet session. The only IP
addresses that remain fairly unchanged are the web servers. An IP address can be
used instead of typing in the full URL; for example, http://109.108.158.1 would
take you straight to the device containing web page corresponding to this address.
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Differences between IP addresses and MAC addresses

As indicated in Section 4.1.1, a MAC address is a unique number that identifies a
device connected to the internet. So what is the difference berween an IP address
and a MAC address? The IP address gives the location of a device on the internet,
whereas the MAC address identifies the device connected to the internet.

You can think of the IP as the address of the house you live in (it will have
some unique way of identifying it, such as a postcode or zone code). Using this
example, the MAC address can be thought of as a way of uniquely identifying
each person living in thar house. It is possible to move house (so your IP address
will change) but the same people will be living in the new house (so their MAC
address will remain unchanged).

4.1.3 Wi-Fi and Bluetooth

Both Wi-Fi and Bluetooth offer wireless communication between
devices. They both use radio frequencies as the carrier of data transmission.

How computers use Wi-Fi and Bluetooth to connect
to networks

Wi-Fi

A wireless transmitter (WAP) receives information from a network via its
connection (e.g. a broadband connection if the internet is used). This transmitter
converts the received information into radio waves and then transmits them.

A device (e.g. a computer) receives the radio waves via an installed wireless
adaptor which allows it to download the information from the data source. This, of
course, works in reverse when the device wishes to transmit data over the network.

Wi-Fi is best suited to operating full-scale networks since it offers much faster
data transfer rates, better range and better security than Bluetooth. A Wi-Fi-
enabled device (such as a computer or smartphone) can access, for example, the
internet wirelessly at any access point (AP) or hot spot up to 100m away.

Bluetooth
Bluetooth sends and receives radio waves in a band of 79 different frequencies
(known as channels). These are all centred on a 2.45 GHz frequency.

Devices using Bluetooth automatically detect and connect to each other, but
they don’t interfere with other devices since each communicating pair uses a
different channel (from the 79 options).

When a device wants to communicate, it picks one of the 79 channels at
random. If the channel is already being used, it randomly picks another channel.
This is known as spread-spectrum frequency hopping.

To further minimise the risks of interference with other devices, the
communication pairs constantly change the frequencies (channels) they are using
(several times a second).

Essentially, Bluetooth is useful:

o when transferring data between two or more devices that are very close
together (<30 metres distance)

# when the speed of data transmission is not critical

e for low-bandwidth applications (for example, when sending music files from a
mobile phone to a headset).

@
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Bluetooth creates a secure wireless personal area network (WPAN) based on

key encryption.

Table 4.1 summarises some of the differences berween Wi-Fi and Bluetooth.

Table 4.1 Differences between Wi-Fi and Bluetooth

Feature Bluetooth

Wi-Fi

Transmission frequency used | 2.4GHz

2.4, 3.6, 5.0GHz

Data transfer rate {maximum) | 25 Mbits/second (=3.1 Mbytes'

250 Mbits/second (~21 Mbytesfsecond)

second)
Maximum effective range 30m 100 m (but can be obstructed by walls etc.,
(metres) reducing effective range to only a few metres)
Maximum number of devices |Up to 7 Depends on the router used (can be one device
connected or many devices)

Type of data transmission Key matching encryption
security

WEP (wireless equivalent privacy) and WPA (Wi-Fi
protected access) are the most common security
systems

4.1.4 How to set up and

configure a small network

Suppose you were asked to set up and configure
a small network of 10 computers. You would
need to consider the following points:

Apart from all the hardware and software,
you would also have ro think abour doing the
following:

e setting up an IP account if internet access
is required

o setting up the system (or buying
appropriate hardware correctly

switches, hubs and any other devices needed to link
everything together in the network

network cables to connect devices together

Purchase of / if a connection to the internet is needed, then a

software and ————— | i ic requiired to do this

hardware \
a firewvall (either hardware or software) is needed to

help protect the network against hacking

servers to manage network security, store common
software and files, and so on

configured) to allow for wireless connectivity
o configuring all the hardware and software so that they work correctly together

e if internet is required, ensuring that a high-speed broadband connection exists

» putring all the common software onto a server and also making sure thar a Exercise 4a
network licence has been acquired so that all network users can make use of Find ouk any. other
the software hardware or tasks that

e setting up privileges so that each user can only access their own area or need to be carried out

common shared area

when setting up a small

o setting up a network-manager-level of privilege do that they can monitor network. Ask questions

network usage, change passwords, etc.

such as “‘would Wi-Fi or
Bluetooth be the best type
of connectivity?’, 'Should

4.1.5 Internet, intranets and extranets PCs or laptops be used?’,

The main features of the internet, intraners and extranets, and the differences between

End S0 on.

them, are covered at length in Chapter 10. Read Chapter 10 if you wish to cover this
topic in some depth before carrying on with the rest of this chapter.

4.1.6 Local area networks (LANs) and wide area networks (WANSs)

Local area networks (LANS)

These systems are usually within one building, or cerrainly not very far away from
each other geographically. A typical LAN will consist of a number of computers
and devices (for example, printers) that are connected to hubs or switches.

One of the hubs or switches will usually be connected to a router and a modem
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(usually broadband) to allow the LAN to connect to the internet; in doing so
it then becomes part of a WAN.

Advantages

® The sharing of resources (such as expensive peripherals and applications software).

¢ Ease of communication between users.

# A nerwork administrator to control and monitor all aspects of the network
(for example, changing passwords, monitoring internet use and so on).

Disadvantages

o Easier spread of viruses throughout the whole network.

o Printer queues developing, which can be frustrating.

® Slower access to external networks, such as the internet.

e Increased security risk when compared to stand-alone computers.

o If the main server breaks down, in most cases the network will no longer funcrion.

Wide area networks (WANSs)

Wide area networks (WANs) are used where computers or networks are situated
a long distance from each other geographically (e.g. in a different city or country).
As mentioned earlier, if a number of LANSs are joined together using a router or
modem, then they can form a WAN. The most common examples of WAN include
the internet and the network of ATMs (automated teller machines) used by banks.

Because of the long distances between devices, WANSs usually make use of
some public communications network (such as
telephone lines or satellites) but they can use
dedicated or leased communication lines which
can be less expensive and also more secure (less
risk of hacking).

A typical WAN will consist of end systems
and intermediate systems (see diagram).

1, 3, 7 and 10 are known as end systems and
the remainder are known as intermediate systems. The distance between each system
can be considerable, especially if the WAN is run by a multinational company.

Wireless LANs (WLANS)

Wireless LANs (WLANs) are similar to S @_#
LAN:s but there are no wires or cables. In - ——
other words, they provide wireless network ik 4
communications over fairly short distances ll I:] » R
(a few metres) using radio or infrared signals S

instead of cables. i
Devices, known as access points (APs) or -=- @, -

wireless nodes, are connected into the wired ;5“% @ |
network at fixed locatdons. Because of the 2 i g =3

limited range, most commercial LANSs (for .=.
example, at a college campus or at an airport)
need several APs to permit uninterrupred
wireless communications. The APs use either spread spectrum technology (which is
a wideband radio frequency with a range of about 30-50m) or infrared (which has a
very short range, about 1-2 m, and is easily blocked; it therefore has a limited use).

©

& Z

Figure 4.5 A network connecting WLANs
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The AP receives and transmits data between the WLAN and the wired network
structure. End-users access the WLAN through wireless LAN adapters that are
built into the devices or are a plug-in module.

Advantages

o All computers can access the same services and resources (such as printers,
scanners, internet access) from anywhere within range of the APs.

® As there is no cabling there is a safety improvement and increased flexibility
(since the user no longer has to remain at their desk).

» Adding new compurers and devices is very easy (all that is required is a
WLAN adapter) and the costs are reduced since extra cabling isn’t needed.

Disadvantages

» Security can be a big issue since anyone with a WLAN-enabled laptop can
access a network if it can pick up a signal; it is therefore necessary to adopt
complex data encryption techniques.

@ There may be problems of interference, which can affect the signal.

¢ The data transfer rate is slower than in a wired LAN.

4.1.7 Accessing the internet

The relative advantages and disadvantages of using mobile phones, tablets, laptops
and desktop computers were discussed in Chapter 1. Some of the advantages and

disadvantages of using these devices to access the internet are summarised below.

Mobile phones and tablets

Expensive to use if Wi-Fi
hot spot not available

The displays on mobile phones
are smaller than on other
devices — this makes it more
difficult to read web pages

Keyboards are very small — it is
therefore more difficult to type
in messages or navigate web
pages

Nt all websites are mobile-
friendly; therefore not all
websites may be accessible

Very portable; can be used

almaost amywhere provided a
mobile phone network signal
can be accessed

A person is more likely to have
a mobile phone with them at
all times

It is easier to use a mobile
phone while on the move than
the other devices

Signal less likely to be as stable
or reliable as a wired system
{used by PCs and laptops)

Figure 4.6 Advantages and disadvantages of connecting to the internet with a mobile phone
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The same comments also refer to tablets (and phablets) but, as they usually

have bigger screens and keyboards, they have an advantage in that respect when
compared to mobile phones. The other advantages and disadvantages are similar

to mobile phones — it all depends on the screen size of the tablet being used.

Laptops

Although the screen size is usually
gg r than a mobile (and some

Laptops are more mobile than
desktops but heavier and less
portable than tablets or mobile
phones

ets) it is not usually as large as
that on a desktop computer

Laptops require expensive
‘dongles’ to access phone
networks

Touchpads on laptops are not as
easy to use as a mouse when
navigating web pages, but much

easier than mobile phones

Processors used in laptops are
not usually as powerful as
those in desktops, so access
speed is not as quick

The keyboards on laptops are

not as easy to use as a desktop
but are much better than those
on a mobile phone

Figure 4.7 Advantages and disadvantages of connecting to the internet with a laptop

Desktop computers

Tend to have more powerfulfaster
processors than other devices

Because the parts are all
separate and because of
the large size, desktop
computers are not very
portable

Desktops require expensive
‘dongles’ to access the
phone network

and reliable internet

Wi-Fi

Usually have a more stable

connection since they use
a wired systam rather than

All web pages are

screen size than other

devices

accessible due to larger

navigation much easier

Use of full-sized keyboard and pointing
devices, such as a mouse, make web page

Figure 4.8 Advantages and disadvantages of connecting to the internet with a desktop computer

rExercise 4b

Refer to the notes in
Chapter 1 and write

an article on the
relative advantages and
disadvantages of using
various devices:

@ to access the internet

® to download
information from the
internet, using these
various devices, to
allow you to produce a
presentation on a topic
of your own choice.

Include a conclusion to
indicate which device(s) you

kwould choose. v




4.2 Network issues and communication

4.2 Network issues and communication

4.2.1 Network security

Many aspects of security (such as hacking, phishing, pharming and viruses) are
covered in depth in Chapter 8. This section covers some of the more general
aspects of internet security.

When accessing the internet, users have to be very careful of many issues — not
all of them obvious. Let us first consider the material found on the internet.

Should the internet be policed?

This question has raged for many years. The internet doesn’t presently have any

controlling body that ensures that it conforms to certain standards. There are

many arguments in favour of having control, and as many arguments against it.
Arguments in favour of some form of control:

e it would help to prevent illegal material being posted on websites (for example,
racist/prejudiced and pornographic material, terrorist activities, and so on)

e people find it much easier to discover information that can have serious
consequences (for example, how to be a hacker, how ro make bombs, and
so on); although most of this information can be found in books, it is much
easier to find it using a search engine

s it would help to prevent children and other vulnerable groups from being
subjected to undesirable websites

o it would help to stop incorrect information being published on websites.

Arguments against some form of control:

o material published on websites is already available from other sources

o it would be very expensive to ‘police’ all websites and users would have to
pick up the bill

¢ it would be difficult to enforce rules and regulations on a global scale

e it can be argued that policing would go against freedom of information

o laws already exist to deal with those who post illegal material /comments on
websites.

One moral issue is the social divide created by computer technology and

ICT. This is often referred to as the digital divide: those people who have the
necessary IT skills and /or money to purchase and use computer equipment
will benefit from the new technology; those who are not able to access this new
technology, either through lack of money, skills or simply because they don’t
live in a country with the necessary infrastructure, are left even further behind,
leading to this digital divide.

Inappropriate sites and the accuracy of information

The social and general impacts of using the internet or devices that rely on
microprocessors have been discussed in earlier sections. It is now worth spending
some time looking at the gualizy of information found on the internet when using
a search engine. There are three main aspects to consider:

» reliability of information
o undesirability of certain websites
® security issues.
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Reliability of information

o Information on the internet is more likely to be up to date than in books
(websites can be updated very quickly).

o It is much easier to get information from websites (search engines quickly
link key words together and find information that matches rthe criteria).

# There is a vast amount of information on the internet that is easier to locate
than using the indices in several books.

@ Informaton could also be incorrect, inaccurate or even biased, since it
doesn’t go through any checking process.

@ There is a real risk of information overload, even if the search engines are
used properly; it is possible to get millions of hits, which may make it difficult
to find the relevant information.

Undesirability of certain websites

o There is always a risk of finding undesirable websites.

@ There is also a risk of connecting to websites that are not genuine, which
could lead to a number of problems (such as undesirable web links, security
risks, and so on).

o Security risks (these are a real problem ~ this topic is covered in Chapter 10
and elsewhere throughout the book).

Security issues
Passwords are used in many instances when accessing the internet, for example when:

® accessing your email account
e carrying out online banking
o accessing social networking sites.

There are many more instances when you might need to type in a password and,
in many cases, a user ID. It is important thar passwords are protected; some ways
of doing this are described below:

# run anti-spyware software to make sure that your passwords aren’t being
relayed back to whoever put the spyware on your computer

o change passwords on a regular basis in case they have come into the
possession of another user illegally or accidentally

e passwords should not be easy to guess or break (for example, don’t use
your favourite colour, name of a pet or favourite rock group); passwords are
defined as either ‘strong’ (hard to break or guess) or ‘weak’ (relatively easy to
break or guess). Strong passwords should contain:
e at least one capital letter
e at least one numerical value
e at least one other keyboard character (such as @, *, &).
An example of a strong password would be: Sy12@#TT90kj=0.
An example of a weak password would be: GREEN.

4.2.2 Authentication

Authentication is used to verify that data comes from a secure and trusted source.
It works with encryption to strengthen internet security, for example.

o

rExercise 4c

Using the information
above and information
from Chapter 10 (and
elsewhere within this
book), write an article on
the pros and cons of using
the internet (rather than
other methods, such as
consulting books) to search
for information when doing
some research for a science
or geography project.
Remember to draw a
conclusion when you

have finished giving

your advantages and
disadvantages.

.

(Exercise 4d ;!
Which of the following are
weak passwords and which
are strong passwords?
Explain your decision in

each case.

1 25-May-2000
2 Pas5word

3 ChapTer@15
4 AbC*NS5!

5 12345X

\ o
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User IDs and passwords are authentication techniques. Some forms of
authentication include:

o digital cerrificates (see Section 8.4.4 for more derails)
o biometrics (see Section 8.4.4 for more details)
» magnetic stripe cards/id cards/passports.

Magnetic stripe cards were covered in Chapter 2. These cards have a magnetic
stripe on one side (made up of tiny magnetic particles on a plastic film). Each
particle can act as a north-pole or a south-pole (which corresponds to the two
binary values of O and 1).

The stripe is read by swiping it through a card reader (see Chapter 2). Data
such as name, ID number, sex and date of birth may be contained on a magnetic
stripe when used as a security device to allow entry to a building, for example.

Contactless cards can be read from a distance and don’t have to be swiped
through a card reader. This technology was discussed in Chapter 2. Contactless
technology can be used in credit/debit cards, for example, to speed up payments
in a shop, but they can also be used as a security device. If the card is in a wallet or
a pocket, as the owner of the card walks through a security gate, readers either side
of the gate quickly scan the security data stored on the tag/chip embedded in the
card. Access will only be allowed if the scanned data matches data in a database.

Some ID cards also use a holographic image (hologram). These are designed
to make forgery of the card more difficult. Holographic images change colour
or appear to have a moving object when the image is viewed from different
angles. As these are difficult to make it stops somebody, for example, simply
photocopying a card and using it illegally. The theory behind holograms was
discussed in Section 1.5.6.

Another form of security is to have a photographic image of the card user
printed on the card surface.

Passports make use of some of the technology described above. Many passports
contain an RFID rag/chip, a photograph and a holographic image.

The passport page containing the
raph is placed face down on

a reader

# Data stored on the microchip varies from country
A microchip embedded in the page to country but sometimes includes biometric data,
is now read by a reader and the country of origin, date of birth; countries visited,
facial image on the passport is also and so on
scanned in

'

The owner of the passport now
looks up at a digital camera and a

photograph is taken

!

The photograph is converted into a
digital format so that it can be
compared to the scanned facial
image

* The scanned image from the passpnrt and photograph
just taken by the camera must match and the data stored

The data read from the microchip is /[Jﬂ the microchip must also match up with the data on a

also compared to data stored on 2 central database; if either produces any differences then
central database the passport is rejected

Figure 4.9 What happens when somebody approaches passport control at an airport? @




4 NETWORKS AND THE EFFECTS OF USING THEM

4.2.3 Viruses

The risks of a computer being infected by a virus are discussed in detail in
Chapter 8. This section considers how the risk of viruses can be minimised when
using the internet or any situation where data is transferred from computer to
computer or other electronic devices — it is important to point out that tablets
and mobile phones can also be infected by viruses. Any electronic device with a
storage capability can be affected by virus attacks.

Ways of preventing or minimising the risk of viruses are outlined below.

Antivirus software

Running antivirus sottware in the background on a computer will constantly

check for virus attacks. Although various types of antivirus software work in
different ways, they all have the following common features:

e they check software or files before they are run or loaded on a computer
& antivirus sofrware compares a possible virus against a database of known
viruses
e they carry out heuristic checking — this is the checking of software for types
of behaviour that could indicate a possible virus; this is useful if software is
infected by a virus not yet on the database
e any possible files or programs that are infected are put into quarantine that:
e allows the virus to be auromatically deleted, or
e allows the user to make the decision about deletion (it is possible that the
user knows that the file or program is not infecred by a virus - this is known
as a false positive and is one of the disadvantages of antivirus software)
® antivirus software needs to be kept up to date since new viruses are constantly
being discovered
o full system checks need to be carried out once a week, for example, since some
viruses lie dormant and would only be picked up by this full system scan.

Avoiding viruses when accessing the internet

One way to help prevent virus attacks when accessing websites on the
internet is to avoid unknown or suspicious-looking websites. If in doubt,
don’t access the website — look for security indicarors such as hetps or the
padlock symbol ﬂ

Also look out for odd behaviour in the URL. When accessing a new website,
for example from an advert in an email, copy and paste the URL into the address
bar at the top of the page rather than just clicking on the link in the email. This
can help to avoid links to bogus /fake websites.

It is also not advisable to open emails (or any attachments) from unknown
sources. Essentially, the best form of defence against malicious behaviour when
making use of the internet is to apply common sense. Many of these issues will be
discussed in more depth in Chapter 8.

Viruses from hardware devices

It is possible to pick up viruses from any device plugged into your computer.
Apart from the obvious precaution of scanning the device for viruses, it is still
unsafe to plug in a device from an unknown source. Even memory sticks or DVDs
from friends or from school could still be infected unless they have also carried
out all the necessary precautions.

&
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4.2.4 Data protection acts Vs ~

Most countries have some form of data protection act r"'_j’

(DPA). These are designed to protect individuals and to —

prevent incorrect or inaccurate dara being stored.
Essentially DPAs are set up to protect the rights of

1 Data must be fairly and lawfully processed.
2 Data can only be processed for the stated

the individual about whom data is obtained, stored and purpose.
processed (i.e., collection, use, disclosure, destruction 3 Dats mustbe deglate, relevant and rict
and holding of data). Any such act applies to both excessive.
computerised and paper records. 4  Data must be accurate.
Many data protection acts are based on eight S  Data must not be kept longer than necessary.
principles, as outlined in Figure 4.10. 6 Data must be processed in accordance with
In many countries, failure ro abide by these simple the data subject's rights.
rules can lead to a heavy fine or even imprisonment to 7 Data must be kept secure.
anyone who holds data about individuals. 8 Data must not be transferred to another
There are general guidelines about how to stop data ;ﬁfg’;’lm Ry e el adenians
being obtained unlawfully: {
l‘\J z'l
e don’t leave personal information lying around on —
a desk when not attended Figure 4.10 Main principles of data protection acts

o lock filing cabinets at the end of the day or when the room is unoccupied

» do not leave data on a computer monitor if it is unattended; log oft from the
computer if away from your desk for any length of time

o use passwords and user ids, which should be kept secure; passwords should
be difficult to guess/break and should be changed frequently (see earlier
notes on passwords)

» make sure that anything sent in an email or fax (including attachments) is not
of a sensitive nature.

All of the above are in addition to other security safeguards discussed elsewhere in
this book.

4.2.5 Network communication

Faxes and emails
There are two basic ways of sending a fax (abbreviation for facsimile — a copy):

# a physical fax (a dedicated machine connected to a telephone line; it requires
the number of the recipient to be dialled before the document is copied and
then sent electronically)

» electronic faxing (this requires a network, such as the internet, for the fax to
be sent).

Physical fax machines
Fax machines have been used for many years to send and receive paper
documents.

A standard fax machine allows documents to be sent to another fax machine
using a normal telephone line. The user places the document in the fax machine
tray, lifts the receiver and dials the fax number of the recipient and then presses
<send>. At the receiving end, the document is printed on another fax machine.
It can be quite a slow way to send a document if the fax line is busy or if there
are several pages to send.
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However, a more modern way is electronic faxing (or online faxing) which
makes use of computer technology and the internet. Electronic faxing has the
following advantages over the more traditional method described above:

o costs are reduced as there is no need to buy a fax machine, ink/toner or
paper

e transfers using electronic methods are encrypted, improving security

e transmissions are sent to an email account, which is password protected

o there is no issue of a ‘busy signal® preventing the fax being sent.

At this point you may be wondering whar is the
difference berween an electronic fax and an email? f
The simple answer is not a lot. The only real sender’s computer i
difference is that online faxing is always associated
with an email address and a fax number. The fax !r
number is similar to the traditional fax number and
needs to be known by the sender. Having this number Sl
allows a user to send fax messages to the recipient. ke -
Once a fax is received, the online fax service provider
sends an email with rhe fax message arrached in a dff
or pdf format. The sender of the fax can either use an
email account or log into any online account to send
the fax.

It is important to realise that it is possible to send a fax from your computer to
another device connected to the internet o7 to a traditonal fax machine, where
the document will be printed out in the normal way.

- -
recipient’s computer

recipient’s fax machine
Figure 4.11 Sending an electronic fax

Emails

Electronic mail (email) is discussed in many parts [ . g |
of this book. Emails are particularly useful when o =
sending attachments (for example, documents, =" S

videos, music, and so on). Emails can be sent to, s g
or sent from, any device connected to the internet. .
When sending attachments it is usually important to
have a good, stable internet connection — particularly =
when sending or receiving large files. The basic -
difference between emails and electronic faxes was
described above; all the advantages and disadvantages
of emails apply to electronic faxing when it is sent
from computer to computer.

Emails require an account with an ISP. When
sending an email, it is necessary to include the email address (which must be
exact), a subject line and any attachments if required.

The recipient simply has to log on to their account and read the emails in their
inbox.

It is now worth comparing emails with traditional, physical faxes (as indicated
above, there are few differences between electronic faxes and emails so they won’t
be part of this comparison).

@
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Table 4.2 Comparison of traditional faxes and emails

accessible to many people in the office

* Signatures on faxes are accepted legally

» The quality of the documents printed out can be quite poor
at times

* If the telephone line is busy (or shared), there can be a
considerable delay in sending the fax

» It can be a slow process if several documents are to be
sent, since each document needs to be scanned before it is
transmitted

Traditional faxes Emails
* They are more likely to be intercepted since the document * More secure than faxes (password protected and usually sent to an individual's
needs to be printed out and the fax machine is potentially computer)

* No need to print the document (cost saving and more environmentally friendly)

* The document is usually of 2 much better quality

* Unlike paper-based faxes, documents received in emails can be modified or easily
copied and pasted into other documents

* Documents and files can be sent and received from any device that has intemet
connectivity

* It is much easier to send to multiple recipients at the same time - with a fax you
have to dial up the fax number of each recipient before sending

* People are more likely to have access to email accounts than a fax machine

=
Exercise 4e

Carry out an assignment to compare emails, faxes and traditional post as a way to send
IILvl:lc:.«l:.l.lrm'en15 and items to people.

Video conferencing

Video conferencing is a communication method that uses both
video and sound. It is a substitute for face-to-face conferences
between a number of people, who may be in a different part of the
country or live overseas. It is carried out in real time and makes use
of some form of network. The basic hardware includes:

e webcams

o large monitors /television screens
o microphones

» speakers.

There are a few items to consider when a conference is about to begin:

» it is essential to agree a time and date for the conference to take place

» the delegates in each conference room must log in to the video conference
system

e the video conference set-up needs to be checked before the meeting goes live

o webcams need to be placed in the correct position so that all the delegates in
the room are within visual contact (the webcams will capture the images and
then transmit them to the other delegates — they will see the images on their
own large screens)

» microphones need to be placed centrally so that all of the delegates can speak
— the sound is picked up by the microphones and transmitted to the other
delegates (they hear the voices through speakers in their own conference room)

e it is important for one person to be the main contact in each conference room
to make sure that each delegate is able to be heard; this is particularly important
if more than two video conference rooms are linked up at the same time.

In addition to the hardware items described above, it is important to realise that
software plays an important role in a successful video conference.
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Table 4.3 Software used in video conferencing

Software

Description

Webcam and microphaone
software drivers

It is vital that the correct saftware is used to ensure that the webcam and microphene transmit
thair images and sound to the other delegates (these are sometimes referred to as hardware
drivers)

CODEC

CODEC can stand for coder—decoder or compression—-decompression. The first is used to
encode or decode the digital data stream to allow data to be transmitted (encoded) and
played back {decoded). The second is used to compress the data before it is transmitted
and then decompress it again at the receiving conference room

Echo cancellation software

Echo cancellation software allows talking to take place in real time and permits the
synchronisation of communication. Microphones can pick up sound from the speakers

{i.e. creating an echo); this software copies received signaks and checks for parts of the signal
that reappear but are delayed slightly. The reappearing parts are removed from the signal
{i.2. the echo is removed)

Potential issues with video conferencing

¢ Potential time lag in responses/delays when talking,
o Jerking images — usually due to poor internet/network performance or a

poor bandwidth.

# Can be very expensive to set up in the first place (both the hardware and the
software are expensive to purchase and set up correctly).

o There can be problems if the delegates live in different countries where the
time zone differences are large.

e Training people to use the system correctly can be both costly and time

consuming.

o It can be demotivating for staff if they believe that one of the ‘perks’ of their
job is international travel.

® The whole system relies on a good network connection — if it breaks down or
the signal strength is diminished in any way, then the video conference can be

almost unusable.

Advantages

@ As people are in their own building, it is much easier to access important
documents or bring in ‘experts’ at key parts of the conference — this would be
difficult if they were a long way away from their office.

e It is possible to hold conferences at short notice (a conference date can be set
up within a few hours as no person needs to travel far).

® Not travelling physically to meetings reduces costs:
¢ reduced travelling costs
* no need to pay for hotel accommodation or venue hire
* it also reduces the cost of taking people away from their work for two or

three days to travel — people are still paid their wage even though they are
not in the office, so this is a large ‘*hidden’ cost.

o It may be better to use video conferencing than have delegates travel to
potentially unsafe places around the world.

Audio conferencing

Audio conferencing refers to meetings held between people using audio (sound)
equipment. The equipment used can be the telephone, a computer (with built-in
microphones and speakers) or an internet phone.

D
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Audio conferencing can be done over the
telephone network (often referred to as a
phone conference). The procedure to be
carried out when doing a phone conference is
detailed below.

1 The organiser of the phone conference is
given two PINs by the phone company.
One PIN is the personal PIN (e.g. 2151)
given to the organiser and the second PIN is
the participants® PIN (e.g. 8422).

2 The organiser contacts all of the participants
and informs them of their PIN and the data
and time of the phone conference.

3 When the phone conference is about to
start, the organiser dials the conference
phone number and, once he/she is
connected, keys in his/her personal PIN

(2151 in this case).
4 The participants then call the same conference
number to join in - once they get through .

they each input the PIN given to them by the
organiser (8422 in this case). Without this
PIN, it will be impossible to join the phone
conference.

It is possible to hold an audio conference using a L
computer provided a microphone and speakers are

connected. This makes use of Voice over Internet

Protocol (VoIP). It is also possible to hook up an

internet telephone, which usually plugs into the

router or other internet device.

Using VoIP allows an organiser to create a
group of people to take part in the conference
call. The group is created by dragging and dropping user names and telephone
numbers into the group. When the conference is to take place, the organiser
clicks on the required group and the conference is initiated. Using VoIP allows
communication using voice, instant messaging and video (by using an attached
webcam). If some of the users don’t have an internet connection or don’t have
access to a computer, it is possible to add actual telephone numbers (landline
or mobile) to the group. The only real drawback is the quality of the sound
when using this technique since it is totally reliant on a fast, stable broadband
connection — otherwise ‘drop out’ (loss of voice on occasions), echoing (when
the user can hear their own voice being echoed back as they speak) or a very noisy
line making it difficult to understand.

Phone
company
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Web conferencing

Web conferencing (often referred to as a webinar) uses the internet to permit
conferencing to take place. Multiple computers are used with this system, all
connected over the internet. As with video conferencing, it is carried out in real
time and allows the following types of meeting to take place:

# business meetings to discuss new ideas
& presentations
e online education or training,

The only requirement is a computer and a high-speed, stable internet connection.
To carry out web conferencing, each user either downloads an application or logs
on to a website from a link supplied in an email from the conference organiser.

Delegates can leave or join the conference as they wish. The organiser can
decide on who can speak at any time using the control panel on their computer.
If a delegate wishes to speak, they raise a flag next to their name. Delegates can
post comments using instant messaging for all delegates to see at any time.

Some of the main features include:

o slide presentations using presentation software that can be posted on the
conference website in advance of the meeting

@ it is possible for any delegate to draw or write on a ‘whiteboard” using their
own keyboard or mouse

® itis possible to transmit images or videos using the webcam throughout the
conference

o documents can be shared by uploading them to the website before the
conference begins

o as described earlier, it is possible to chat verbally or by using instant
messaging throughout the conference.

As indicated earlier, web conferencing clearly links into video conferencing and
audio conferencing through the use of webcams and built-in microphone and
speakers. Essentially it is possible to have a conference using any device that allows
these functions (for example, tablets and smartphones would both permit this
type of group communication).



= The effects of using ICT

In this chapter you will learn about:

® the effects of ICT on employment
@ the effects of ICT on working patterns
® microprocessor-controlled devices in the home.

This chapter considers the effects of ICT on employment as well as our
everyday life in the home. The four main areas where ICT has had an effect on
employment include:

e Manufacturing — robots have replaced human workers in many areas of
manufacturing, for example welding car bodies, spraying metal items with
paint, assembling items and manufacturing circuit boards.

e Shop work — online shopping has reduced the need for high-street shops,
leading to a loss of staff.

¢ Banking — the introduction of ATMs and online banking has led to the
closure of many high-street branches.

e Oftfice work — spreadsheets, word processors and databases have taken over
many of the tasks carried out by office staft.

5.1 The effects of ICT on employment

The use of computers and microprocessors has revolutionised many aspects of
how we work. From the offices to manufacturing, every task humans do has been
affected in some way by electronic devices and their associated software. This has
had both positive and negative effects on employment.

5.1.1 Negative effects — job losses

The introduction of ICT systems — whether to improve efficiency, reduce costs or
improve safety — has led to redundancies in many areas of industry and commerce.
The following sections consider the impacr thar ICT has had on office work and
manufacturing.

Office work

Let us consider a company where the day-to-day tasks are all presently carried out
manually by people in the following departments:

@ administration
e human resources
e payroll.

By introducing computer systems and new software, the work could be done
by fewer statf and in a much shorter time scale. This could lead to many
redundancies and the need for the remaining staff to retrain, as they have to learn
how to use the new technologies. Skills such as filing and carrying out numerical
analysis manually have effectively been replaced by sophisticated software.

Three types of software have had the most impact in offices: word processors,
spreadsheets and databases.
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Word processors

Word processors make it much easier to modify and
update documents. There is no longer a need to

file documents in large filing cabinets since all the
documents can be stored on hard disks or on solid
state storage devices in electronic formats. Documents
only need to be printed out when required, which
also saves considerable amounts of money and the
need for large office space. This clearly leads to huge
increases in efficiency and the need for fewer staff

to carry out these administrative tasks. It also means
that work can be outsourced to countries where

the labour costs are lower. This is possible since the
documents are stored electronically and can easily

be transferred anywhere in the world by email or by
newer technologies such as ‘cloud storage’.

Spreadsheets

Spreadsheets have revolutionised the way that payroll
clerks calculate monthly salaries or wages. There is
no longer any need to do the calculations manually
or to type out the salary /wage slips. Spreadsheets
automatically calculate salary/wages based on hourly
rates and the number of hours worked. By linking
into databases, it is also possible to carry out all of
the deductions, such as tax, insurance and so on. This
can be done by using embedded formulas known

as macros. This has led to a reduction in staff since

a spreadsheer reduces the time taken ro calculare
salaries/wages — the software effectively replaces
several clerks. The software can be set up to do the

sty ancd B tranalomed anywhor i tha werk) By pead o
n_wmq::'.um:mw o e

calculations on a particular day automatically and then print out the salary /wage

slips without any manual intervention.

Spreadsheets can be used in many areas where calculations or graphs or charts
need to be produced. One good example is a teacher in a college monitoring the
progress of their students by entering their marks into a spreadsheet for a number
of subjects (see the example spreadsheet above). This type of software has the

following advantages in this application:

e graphs and charts can be produced to show how the students compare to

each other

e graphs and charts can also be used to show student progress over a given
time period; use of ‘rolling averages’ or trend lines can be used to monitor

changes in performance

e it is also possible to use ‘conditional formatting’ to show which students are
performing badly (for example, by highlighting results in red) or well (for

example, by highlighting results in green)

e using functions, such as sorting or averages, allows the teacher to quickly see
which students are doing particularly well and how they compare against the

class average.



5.1 The effects of ICT on employment

These features leave teachers more time to spend on lesson preparations and can
be linked into word processors to produce annual student reports to send out to
parents. How has the introduction of spreadsheets affected staff at the college?
Essentially, the number of administrative statt (who work with the teachers to
produce reports, graphs and results sheets) can be reduced, but the teachers need
to be fully trained in the use of spreadsheets.

Databases

Other otfice work, such as human resources, has also been changed by the
introduction of computers and software, Tasks such as updating personnel data
(e.g. salary, address, phone number, department, etc.) on a regular basis can now
be done more effectively using database sottware. It is possible to cross-check
many factors regarding staff working in a company using sophisticated database
structures. For example, if new job opportunities were created in a company, the
system could automarically cross-check several key factors for its existing staff
(such as experience, qualifications, personal qualities and IT skills). A shortlist of
potential candidates could then be produced. This would have taken several staft
many days if they had to cross-check paper files — the use of databases means the
task can be done in minutes. This task would have been further complicated if the
company had several sites in ditferent parts of the country. Staff records can now
easily be centralised and data can be transferred between sites electronically. This
makes it a very quick and easy task to produce a staff shortlist. Obviously, this
again has led to a reduction in human resources staft, and the need for intensive
training in the use and setting up of effective database strucrures.

Whilst the use of the above software packages has clearly entailed reducing
staft numbers, on the plus side, there has been a huge increase in the need for
better trained people, (and good trainers to train them) as well as the creation
of new jobs which are I'T-related, such as a network manager or IT technicians.
The office has also become a more pleasant and safer place ro work (no noisy
typewriters or the dangers of heavy overfilled filing cabinets).

Manufacturing

Job losses due to ICT have affected industry even more than in
the office environment. The introduction of robots, for example,
has revolutionised how items such as cars are produced. Car
manufacturing makes considerable use of robotics. One robot is
capable of doing the same tasks as a number of workers, greatly
reducing the need for manual labourers.

Robots are capable of carrying out the following tasks:

e spraying the bodies with paint

e assembling all the body parts

e assembly of the engine and transmission
e fitting the windscreens.

Robots are ficted with different devices, known as end effectors, to allow
various tasks to be completed, for example a spray gun (to paint the car body),
welding gun (to allow the body parts to be assembled ) or vacuum/suction cups
(to gently pick up windscreens and artach them to the car). All of these tasks
are carried out quickly and accurately, time after time, replacing the need for
human labour.
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Only the more intricate tasks, such as fitting seats, dashboards and interior trim,
are usually carried out by a skilled human workforce.
Factory workers have had to retrain to gain the following new skills:

e maintenance of the robots
e quality control

e design and development
e marketing

e training other workers.

Advantages of robots over humans

e Higher productivity (this can be considerable in mass production factories).

e More consistent results (robots are not necessarily more accurate, but
every car is identical, which means a big increase in reliability and easier
maintenance for custorers).

e They work non-stop without breaks, holidays or time for shift handovers.

@ They don’t get bored by repetitive tasks.

e They don’t go on strike.

Even taking into account expensive maintenance costs, robots still work out
cheaper in the long term than paying humans wages.

Disadvantages of robots over humans

® Robots are expensive to purchase and set up in the first place.

e They often need to be reprogrammed for every new task they have to carry
out, which can be expensive and time-consuming.

e Ifan error occurs in the robot’s programming, or if it develops a mechanical
problem, a number of production errors will occur until the fault has been
identified (however, this is becoming less of a problem as self-diagnostics
become increasingly sophisticated: robots can detect errors in their own
operation and halt production until the fault is rectified).

5.1.2 Positive effects

While the introduction of new software packages and robots has clearly resulted
in staft reductions, the positive side is the need for better-trained people, the need
for trainers, and the creation of new ICT-related work.

Offices have become more pleasant and safer places to work (no noisy
typewriters or the dangers of heavy, overfilled filing cabinets), while the
introduction of robots in manufacturing has led to a cleaner, safer, quieter and
altogether more pleasant working environment.

There has also been a large increase in job opportunities in some areas, for
example:

e network managers and computer technicians

e website designers

@ systems analysts

® programmers to write operating systems, applications software (such as
spreadsheets and word processors) and computer games

e computer engineers (who build and maintain computer systems)

® computer programmers

e delivery drivers to deliver goods to customers.

&
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5.2 The effects of ICT on working patterns

The introduction of ICT into the workplace has led to a number of changes in
working patterns for staff. Essentially, the old concept of the ‘9 to 5” working day
(the normal full-time work pattern) has given way to much more flexible working
patterns. The four main additional types of work pattern are shown below.

Staff work between 1 and 20 hours a week (for

: : | example); or someone who works fewer hours per week
PR A ~| than full-time staff — this can be either fewer hours per
day or fewer days per week.

Any working schedule outside the traditional working
pattern; the employee can vary when they come to
work (or even, in some cases, where they work);
Flexi-time is the ability to choose the start and finish
times, but they must complete a full day’s work. This
requires agreement with the employer to ensure the
office 5 manned at all the required times.

Flexible working
(flexi-time)

With job sharing, a full-time job is divided between two
part-time workers; for example, one could work in the
marnings and the other the afternoons — or one could
Job sharing = work Monday to Wednesday lunchtime and the other
from Wednesday lunchtime to Friday. Both workers are
doing the same job; one picks up the work where the
other left off.

In compressed hours, an employee works their full hours
for the week (e.q., 40) but works for fewer days; for
example they may complete their 40 hours in four days
rather than the nomal five days.

Compressed hours

What are the main reasons for having these different work patterns? Essentially
this leads to more contented statt, since they can work hours that suit their
lifestyle or home circumstances. It can allow them to avoid rush-hour commuting
in the morning and evening, and often leads to more highly motivated staff,
which is good for staff and company alike.

Obviously employers see advantages in these work patterns as well:

e a contented workforce is more likely to stay in the job, thus reducing the
company’s recruitment and training costs for new staff

e flexi-time allows them to remain open for longer hours

e job sharing ensures the company has more than one person with a particular
skill ser

e compressed hours often lead staff to be more focused on their work

e varied work patterns give more flexibility during busy times and during staff
sickness.
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Table 5.1 summarises the five types of working patterns.
Table 5.1 Different working patterns

Working pattern Example

Full time Five days a week, eight hours a day from 9a.m. to Sp.m.

Part time Five days a week, four hours a day from 10a.m. to 2p.m.

Flaxi-time Five days a week, eight hours a day from 11am. to 7p.m.

Job sharing Five days a week, 20 hours each worker:
* Worker 1: 9a.m. to 5p.m. Monday to Tuesday, 9a.m. to 1p.m. Wednesday
« Waorker 2: 1p.m. to 5p.m. Wednesday, 9a.m. to 5p.m.Thursday to Friday

C ompressed hours Four days a week, ten hours a day from 8a.m. to 6p.m.

The work patterns are illustrated in the following work schedule:

08:00 09:00 10:00 11:00 12:00 13:00 14:00 1500 16:00 | 17:00 18:00 19:00

l

5.3 Microprocessor-controlled devices in the home

Many common household devices are now fitted with microprocessors to control
a large number of their functions. The devices fall into two main categories:

e labour-saving devices
¢ automatic washing machines
* microwave ovens
* cookers
* automatic dishwashers
* robotic vacuum cleaners
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* bread-making machines

* smart fridges and freezers
e other types of device

e alarm clocks

s relevision sets

e central heating and air conditioning systems

¢ home entertainment systems.

Essentially, a microprocessor-controlled labour-saving device allows people to
get on with other things while the device carries out their tasks. Microprocessors
within the second type of device make them easier to use and give them
additional features, such as ‘intelligent tuning’ in television sets.

Table 5.2 summarises what effects on a person’s lifestyle the introduction of
microprocessor-controlled devices might have.

Table 5.2 Advantages and disadvantages of microprocessor-controlled labour-saving devices

Advantages

Disadvantages

» People no longer have to do manual tasks at home

cooking or clothes are being washed

» They give people mare time for leisure activities,
hobbies, shopping and sodialising

» It is possible to control ovens and central heating
systems, for example, using smartphones — a web-

while the owner is out
+ Automated burglar alarms give people a sense of

level of intruder waming at all times

* There is no longer a need to stay home while food is

enabled phone allows devices to be switched on or off

security and well-being as they give a very sophisticated

* Labour-saving devices can lead to unhealthy
lifestyles (because of the reliance on ready-
made meals)

» They tend to make people rather lazy since
there is a dependence on the devices

+ People can become less fit if they just lie
around at hame while the devices carry out
many of the previous manual tasks

+ Tasks carried out by people in the past are now
done by microprocessor-contmlled devices,
which means there is a potential to lose these
household skills

= Smart fridges and freezers can lead to more healthy
lifestyles {they can automatically order fresh food from
supermarkets using their internet connection) as well as

prevent food waste

Table 5.3 gives more general advantages and disadvantages of the technology
which are not necessarily related to lifestyle changes.

Table 5.3 Advantages and disadvantages of other microprocessor-controlled devices

Advantages

Disadvantages

* Microprocessor-controlled devices save energy since
they are far more efficient and can, for example,
switch themselves off after inactivity for a certain
time period

* [t is easy to ‘program’ these devices to do tasks (for
example, QR codes on food packaging can simply
be scanned and the oven automatically selects the
cooking programme, rather than having to turn
knobs and press buttons manually)

* The devices lead to a more wasteful society — as it
is usually not cost effective to repair circuit boards
ance they fail, the device is just thrown away

» People who are not very confident around
electronic devices (technophobes) can find them
complex to operate

« Leaving devices on stand-by (for example televisions
or sateliite receivers) is vary wasteful of electricity

5.4 Potential health problems related to the prolonged

use of ICT equipment

Since health and safety aspects are generally considered together, the potential
health issues are covered in considerable depth in Chaprer 8, together with ways
to minimise or even remove the risks entirely.
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In this chapter you will learn about:

@ communication applications

@ data handling applications

® measurement applications

® microprocessors in control applications
@ modelling applications

@ manufacturing applications

@ school management systems

® booking systems

@ banking applications

@ expert systems

® computers in medicine

® computers in libraries

® computers in the retail industry

® recognition systems

@ monitoring and tracking systems

@ satellite systems. /

This chapter covers a number of applications connected with ICT. Many of the
applications bring together notes from earlier and later chapters in the book. Exercises
are given at the end of the various sections to help the student develop a better
understanding of how these applications make use of various ICT technologies.

6.1 Communication applications

There are several communications systems that make use of ICT technology.
For example:

e flyers, posters, brochures and newsletters
e websites

e multimedia presentations

® music scores

® cartoons

e mobile phones

e VoIP (Voice over Internet Protocol)

e business cards and letterheads.

6.1.1 Flyers, posters, brochures and newsletters

Flyers and posters can be produced very easily using one of the many software
packages available; most commonly word processing and desktop publishing
software. Usually, the flyer or poster will have photos which have been taken
specially or have been downloaded from the internet. The following sequence is
fairly typical of how such a document could be produced on a computer system:

1 open a word processor, DTP or presentation application

2 create frames, boxes and /or text boxes

3 take photos if necessary using a camera

4 upload the images from the camera or from a CD/ DVD, scan photos, or
download photos from the internet

5 save the photos to a file

6 import or copy and paste the photos into the document

7 edit the photos and import from a file or type any text required.
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Brochures can also be used to advertise a company. Whilst these can also be
produced on a standard computer and then printed out on a laser or inkjet
printer, it is usually more professional to go to a specialist company. These
companies will have the ability to print on glossy paper and have access to
specialist software producing a better final product.

Brochures and flyers can be sent out to every household in a given area; this
will ensure that a certain target group receives a company’s advertising. A more
‘hit and miss’ method is to put the documents inside magazines and newspapers.
The big disadvantage of both methods is the tendency to throw the documents
away (especially those found in magazines and newspapers) unless they acrually
catch the eye and offer something interesting or useful.

Whilst we have treated brochures and flyers separately, the actual definition of a
brochure can include a flyer, a pamphlet or a leaflet.

Brochures can therefore be a single sheet of paper (folded into two, three
or more equal parts) or multiple sheets (either stapled or bound in some other
way). Generally, single sheet documents are referred to as flyers or leaflets and
booklets are referred to as brochures. Posters tend to be much larger sheets of
paper which are displayed on buildings, noticeboards or advertising hoardings.

Posters have the big advantage thar they are eye-carching and usually very
difficult to miss. They are used in many countries on the sides of roads so
motorists see the posters on their way to work. By placing the posters in strategic
positions, it is of course possible to targer certain people rather than the general
public (e.g. advertising expensive cars by placing the posters on buildings or
advertising hoardings in financial districts in big cities). The disadvantage is the
cost of display (the advertising areas can only be rented) and also they are subject
to weather conditions, so only have a limited life.

Newsletters are often produced by companies or clubs using many of
the methods described above. They contain local information which is read Figure 6.3 Poster
by company employees or club members. The content is pertinent to the
organisation and might include:

e marriages, deaths and births of employees, club members or their families
e fundraising successes by employees or club members

e advertising by outside companies

e news events, such as fundraising, etc.

6.1.2 Websites

Rather than producing flyers and posters by printing them out, it is possible
to use websites to do the advertising. This method of advertising requires the
company to either develop their own websites or to pay another company to
advertise on their website.

Using the first option requires the company to either employ a team of web
designers or go to a specialist company with experience in website design. It will
also be necessary to buy hardware and software to develop and store the website.
This method can therefore be expensive, but the cost doesn’t stop there. It will
be necessary to use programmers to make sure that the website is safe from
hackers and from pharming attacks. The big advantage is that websites offer
world-wide advertising capability and there is also no need to buy paper and other
consumables or pay people to deliver leaflets or flyers. Companies have to weigh
up the advantages and disadvantages of both methods before they decide which is
the best advertising method.
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Advantages

# Sound/video/animation can be added.

e Links to other websites/hyperlinks can be used.

e Use of hotspots.

e Buttons to navigate/move around the website leading to more information.

¢ Hit counters to see how many people have visited the website.

e Can be seen by a global audience.

e Can’t be defaced or thrown away.

e It is much easier to update a website (and there is no need to do a reprint and
then distribute the new version).

Disadvantages

e Websites can be hacked into and modified or viruses introduced.

e Risk of potential pharming.

e It is necessary for the potential customers to have a computer and internet
connection.

e Itisn’t as portable as a paper-based system (although with modern
smartphones and phablers this is fast becoming untrue).

e Possible for customers to go to undesirable websites (either by accident or as
a result of the pharming attack) — this can lead to distrust from customers.

@ There is a need for the company to maintain the website once it is set up —
this can be expensive.

e Because it is a global system, it is more difficult to target the correct audience
using website advertising.

6.1.3 Multimedia presentations

Presentations that use animarion, video and sound or music are generally much
more interesting than a standard presentation done on slides or paper.

The presentations are produced using one of the many software packages
on the market and then used with a multimedia projector so that the whole
audience is able to see the presentation.

Advantages

e Use of sound and animation /video effects which are more likely to grab
the attention of the audience, and can also make the presentation easier to
understand.

e It is possible to have interactive /hyperlinks built into the presentation; this
means the presentation could access a company’s website or even key files
stored on the cloud (such as video footage, images, spreadsheets and so on).

e Use of transition eftects allow a presentation to display facts in a key or
chronological order.

® The presentations can be interactive.

e They are more flexible; because of the links to websites and other external systems
(e.g. the cloud), the presentation can be tailored to suit a particular audience.

Disadvantages

e There is a need to have special equipment which can be expensive.
e Equipment failure can be a disaster when giving multimedia presentations.
e Wherever the presentation is given there may need to be internet access.
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e There is a danger when using multimedia in presentations that the focus is on
the medium (i.e. the multimedia presentation) rather than the message /facts.

e It is very easy to make a bad presentation with too many animation effects
and too much text or images.

Paper-based presentations

It is always possible to produce presentations in a hardcopy format rather than the
system described above. This has the following advantages:

e disabled people don’t have to go to the venue to see the presentation

e it is possible to print it out in Braille for the benefit of blind people

e the recipient can read the presentation at any time they want

e the recipients have a permanent copy which they can refer to at any time
they want.

There are, however, disadvantages:

e the presentation needs to be distributed in some way
® there are no special effects (sound, video, animation)
e there are printing costs (paper, ink, etc.).

6.1.4 Music scores

The generation of music and the production of music scores can now be done
by computer systems with the appropriate software. Some of the features of this
rechnology include:

e music samplers and mixers allow the original tracks that were recorded in the
studio to be modified in any way that the producer wants

e electronic instruments (like guitars and organs) can play back through

electronic effects machines

synthesisers combine simple wave forms to produce complex music creations

electronic organs can mimic any other instrument

the music score can be generated from the music itself using software

software can automatically correct music notes in a score

there is no real need to understand music notaton to write a music score

music notes are automatically printed out in the correct format.

6.1.5 Cartoons

Animation can be produced using computer hardware and software. With
3-D animation, objects are designed on a compurter and a 3-D skeleton
(framework or basic structure) produced. The parts of the skeleton are moved
by the animator using key frames (these frames define the start point and end
point to give a smooth animation effect). The difference in the appearance

of the skeleton in these key frames is automatically calculated by the software
and is known as tweening or morphing. The final stage is to make a realistic
image by a technique known as rendering.

However, cartoons can simply be freehand drawings and then scanned in or can
be computer-generated (possibly with the aid of a graphics pad). The cartoons
described in the earlier paragraph are essentially moving images. The example
overleaf is a static image but can have the same effect. Essentially, cartoons can
add humour to any form of communication and can be a very efficient and
effective way to get a message across.
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For example:

“—

= Mike, I sent you an

email. It says can

you come downstairs

please .. your dinner
is on the tablel!!

As with any form of communication, it is important not to otfend anybody and

also to make sure the cartoon doesn’t become the ‘main feature’ and the message

becomes lost somewhere within the humour.

6.1.6 Mobile phones

Naote: refer to Chapter 1 for more information on the use of mobile phones.

Mobile phones communicate by using towers inside many cells networked
together to cover large areas. The towers allow the transmission of data
throughout the mobile phone network.

o o Cell showing tower at
0 o o the centre. Each cell

o o overlaps giving mobile
02080 M

Figure 6.4 Each cell overlaps giving mobile phone coverage

Each tower transmits within its own cell; if you are driving a car and get to the
edge of a cell the mobile phone signal starts to weaken; this is recognised by the
network and the mobile phone then picks up the signal in one of the adjacent cells.
If a person is making a call or sending a text to somebody in a different country
then satellite technology is used to enable the communication to take place.

Mobile phone technology can now be used by computers and tablets. A plug-
in device (using one of the available USB ports) or SIM (Subscriber Identity
Module) card allows the computer to connect to the mobile phone network.
This then allows access to the internet.

As a communication device, the mobile phone has many advantages.
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As the name suggests, they can be used to make phone calls from any location
within the cellular network; this has advantages over the more conventional
landline system:

e there is no need to look for an operational public telephone in an emergency

e it is possible to conduct business or personal phone calls on the move

e it is easier to keep in contact with co-workers at the office no matter where
you are.

They allow text messaging:

e this is quicker and less expensive than making phone calls

e also text messages can be sent at any time of the day even if the recipient’s
phone is switched off

e they employ predictive texting where the system completes a word from
the first few letters keyed in e.g. key in ‘preci® and the phone completes the
word as ‘precious’; predictive texting also allows the system to remember
frequently used words — together they increase typing speed.

Mobile phones allow access to the internet on the move using either the cellular
network or a Wi-Fi ‘hot spot’.

6.1.7 Internet telephony

One of the most common forms of internet telephony (i.e. having a telephone
conversation via the internet) is Voice over internet Protocol (VoIP).

Voice over internet protocol (VoIP) is a method used to talk to people using the
internet. VoIP converts sound (picked up by the computer microphone or special
VoIP telephone plugged into the USB port of the computer) into discrete digital
packets which can be sent to their destination via the internet. One of the big
advantages is that it is either free (if the talking is done computer to computer i.e.
both computers have VoIP telephones or use their built in/plugged in microphones
and speakers) or at a local rate to anywhere in the world (when VoIP is used to
communicate with a mobile or land line telephone rather than another computer).
Obviously, to work in real time this system requires a broadband ISP. The main
problems are usually sound quality (echo and *weird sounds” are both common faults).
Security is also a main concern with VoID, as it is with other internet technologies.

One of the big advantages of using VoIP is that a webcam can also be
used so that it becomes a type of video chat. Whilst this doesn’t have the
sophistication of a video conference, it is much cheaper (no need for special
software and additional hardware items — VoIP uses built-in microphones,
speakers and webcams). Usually the video quality is not very good, but this
can be improved by using a more expensive webcam connected to one of the
computer’s USB ports.

6.1.8 Business cards and letterheads

Many IT companies offer to produce business cards and letterheads to any design.
The user connects to an appropriate website and they will be given a number of
business card templates. The user chooses a template and keys in data such as: l—— HODDER CAR SALES

00123 456 7850

¢ name UFCGH'}P'“W AUSTIN MAXI
e contact details J i i
e image wanted on the business card. -
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The final version of the business card is then shown. The customer places
their order and the business cards are printed and delivered.

Business cards can then be handed out to people as a form of personal
advertisement. The use of I'T (in this case, a website) has made this a much
easier task. Business cards are less likely to be thrown away since they are seen
as personal contact. It is also possible to include additional information on the
reverse of the card — this could be further advertising of the company’s products
or it could be advertising another company.

Many of the advantages of having business cards are similar to the advantages
of using headed stationery.

The same format used on the business cards can be adopted on a company
letterhead (as shown on the right). This helps to project a corporate image. As with the
business cards, these pages can be printed on high-quality paper using a laser printer.

Flyers and brochures can be produced (as described earlier) using the same
design /logo so it becomes very clear to the customer that the communication all
comes from one company.

There are several advantages to a company in using corporate letterheads
produced by a printing website:

e professionalism (gives a degree of credibility to the company)

e brand /company awareness (advertises the company by using the same
designs on all products)

e legal reasons (it helps if there are any legal actions taken - legitimate
documents using the company letterhead is regarded as proof of acrual
communication )

e advertising (the letterhead can contain many useful pieces of information to
advertise the company)

@ helps to make the company stand out (will tend to have more impact than a
white sheets of paper with a typed company heading)

e can make the company appear larger than it is (this could give a degree of
confidence to potential customers).

= -
Exercise 6a
Consider the methods of communication covered in Section 6.1 of this chapter,
1 Write an essay on the relative advantages and disadvantages of using websites, multmedia

presentations, flyers and brochures to advertise a company's products.
2 Compare technologies such as ValP and mobile phones as methods of communication.

L Consider other information found from within the book when discussing your methods. 5

6.2 Data handling applications

A number of applications make use of simple data handling techniques, such as:

® surveys

e address lists

e clubs and society records
e school reports

e school libraries.

@

HODDER CAR SALES
00123 456 790

ALISTIN MAX]

—
e
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6.2.1 Surveys

Suppose a small business is interested in finding out information about the buying
habits of a number of customers. Questionnaires /surveys will be either handed
out to people or will be posted on a website to allow them to be filled in online.
Paper questionnaires will be filled in either by ticking/shading in boxes, by
connecting two points or by filling in ellipses /circles to select the correct response:

AOBOCODOEE OR AeeBeesCoeoDeesE e
OR A B« C - D E

Online questionnaires would tend to use the first option (i.e. using radio buttons) &/

since this is a quick and easy method for gathering dara. ' f
However, paper surveys have to be scanned in using OMR or OCR methods ;

and the information is transferred to a database. The advantages of doing this

rather than checking each one by hand are:

e faster to ger results
e fewer errors
e easier to do a statistical analysis and less expensive (need fewer people).

Online questionnaires have the added advantage that no data preparation is
needed at all; the results would be sent directly to a database for analysis.

6.2.2 Address lists

Computers, tablets and mobile phones are all used to store information such as
people’s home addresses, phone numbers, email addresses or personal data such as

date of birth. A typical address book entry may look like the diagram on the right. My address book

The majority of address book applications have features that help the user Updated: 7th Febriary 2015
organise their records into various groupings; such as: Entry number: 23

e family o e

e friends Unin Strest

00 123 456 Tas0

e work colleagues.
O7TTT 234 557

The user can then search by name, grouping, address and so on. Many address s
book applications also allow synchronisation with tablets and mobile phones. So
it is possible to change the data on one system but ensure all devices are kept up

to date. As soon as the computer is linked to a tablet or mobile phone then both N T P
linked devices will be updated with the latest information.

6.2.3 Clubs and society records

Clubs and societies often keep records of their membership which would
typically include: membership number, name, payment details, personal details
(phone number, address), their interests etc. A simple database could easily hold
all this information making it unnecessary to keep paper records. Consequently,
if a particular item of interest (e.g. a talk on F1 motor racing) came up then

the computer system could quickly scan all the records on file and find out who
would be interested in this topic. They could then automatically contact the
member by email or, using mail merge, send out a letter and flyer.

It would also be easy to check on membership subscriptions and send out
reminders. This all saves having paper records which are time-consuming to search
(and in which details are easy to miss), are easy to lose or misfile, and are more
expensive (cost of paper plus filing etc.) and it also saves on space in the office area.

2ath May
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Mail merge is used to find the names and addresses of club members so that
reminders can be sent out automatically. The names and addresses would most likely
be stored on a database (see further information on mail merge in later chaprers).

Record keeping

To evaluate the advantages of using a computer system for record keeping,
consider a small bookshop. This shop keeps files on the books in stock and on
their customer base. This information could be kept in an electronic form in a
simple database. This would make it easy to contact customers if a particular book
has just been published or to check on their buying habirts. If a customer comes
into the shop it would also make it easier to search for a particular book (based on
title, author or ISBN). All this leads to several advantages to the shop:

e less office space would be required in the shop since no paper records would
need to be kept

e it would be quicker and easier to find details of a particular book or find out
whether or not it was in stock

e the system would be less expensive since it wouldn’t be necessary to employ
somebody to do all the filing and searching

e there would be fewer errors since no manual checking of paper files would
need to be done.

There are some disadvantages of the system:

e there would be a need ro buy a computer and software to run the system
e time and effort would be required initially to transfer all the existing paper
files to the database.

6.2.4 School reports

Computers can be used to keep data on the academic pertormance of all the
students in a school. A database would usually be used to do this. The school
could then easily track how well the students were performing over the academic
year. The database could be used to produce a printed copy of the student’s
progress in the form of a report.

This would be considerably easier (and quicker) than writing out a report for
each student at the end of the term or year.

A typical database for this application might contain the following fields:

Table 1

StudentlD [the student’ identification number]

StudName [the name of the student]

TutorGroup [which tutor group the student is in]

Term1 Grades [the students grades for the first term)

Term1 Attend [the student’s attendance record for the first term]

Term1 Motes [this may contain teacher notes about the student performance]

There may be tables for term 2 and term 3 so that the database conmains all the
data for the students over the full academic year.

The majority of databases allow the teachers to produce professional-looking
reports by carrying out a series of queries. Headed notepaper with the school’s
name (and possibly logo) will also enhance the appearance of the report.

A

,Lv‘ FIRE Academy

Se T SUTSUM
Student: 123456 John Doe
Term: end of July 2015

Subject Grade

Mathematics A
Science
History
Languages

Art

Music
Attendance: 97 %
Comments: John has continued to
wiork well. He has done particularty
well in Maths, Science and Music. His

attendance also continues to be
excellent.

oM om0 e
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Mail merge is used to find the names and addresses of parents so that reports
can be sent out automatically. The names and addresses would most likely be
stored on a database (see further information on mail merge in later chapters).

6.2.5 School libraries

Please refer to Section 6.12 for more details on this topic.

6.3 Measurement applications

Measurement applications, using sensors and other electronic hardware (such as a
microprocessor ), are many and varied.

This type of application involves sensors constantly taking measurement data Advice
(such as temperature, rate of rotation or light intensity). Because the data from e
the sensors are often in an analogue form, they have to be sent to an Analogue t0  the term ‘signal’ instead
Digital Converter (ADC) to turn the data into a digital format. This is needed of data.
because microprocessors and computers only understand digital data.

The term ‘analogue’ means the data is constantly varying and has no discrete
values (e.g. the height of mercury in a thermometer to represent temperature ).

The term ‘digital® refers to discrete data which is made up from the binary

values 0 and 1. When controlling devices such as pumps, valves, hearers, etc.,
data/signals (a series of 1s and 0s) from the computer often need to be converted
back into an analogue form (e.g. electric signals) using a Digital to Analogue
Converter (DAC).

After conversion, the data is sent to a microprocessor where it is processed.
However, in measurement applications, the microprocessor simply reviews the
data from the sensors (by sometimes comparing it to data stored in memory) and
updates its files and sometimes gives a warning signal if the values are outside
given parameters. The microprocessor will take no action to change any of the
conditions during the measuvement process.

Examples of measurement applications include:

e weather stations

e scientific experiments (e.g. taking temperature measurements)
e measuring a patient’s vital signs on a hospital

e pollution monitoring

e burglar alarm systems.

6.3.1 Weather stations

Weather stations are set up to automatically gather data from the environment.
They are usually unmanned and use a variety of sensors to measure:

e rainfall

e temperature

e wind speed

¢ wind direction

e (baromertric) pressure (air pressure)

e humidity.

The data needs to be gathered 24 /7 (i.e. 24 hours a day, every day). This data
can then be used by weather forecasters to help predict the weather for the next
few days or take a more long-term view by looking at weather patterns.
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6.3.2 Measuring a patient’s vital signs in a hospital

The following steps show what happens when a computer is used to measure the
key vital signs of a patient in a hospital:

e sensors read key vital signs (such as pulse rate, heart rate, temperature, blood
pressure, respiration, erc. )

e the data from the sensors is converted into digital using an ADC

e the darta is stored in the computer’s memory

e the computer compares the data from the sensors with the values stored in its
memory (these will be input by the nurse or doctor tor a particular patient)

e the results are output on a screen in the form of graphs and /or numerical readouts

e an alarm is activated if any of the data is outside acceptable input values

e the system continues to measure the patient’s vital signs until the computer is
turned off.

6.3.3 Measuring pollution in a river

The following steps show whar happens when a computer is used to measure
pollution in a river:

® sensors

T

Figure 6.5 Sensors read data from the river (oxygen levels and acidity levels — pH sensor)

e the sensors are placed in at least two different positions so that a pollution
comparison can be made

e the data from the sensors is converted into digital using an ADC and sent to
a computer

e the computer stores the received data

e the oxygen levels and acidity levels are compared to the historical data stored
in memory and they are also compared to pre-ser levels stored in memory

e the oxygen and acidity levels from the different positions in the river are also
compared to see if they are similar — this is used to see if the source of the
pollution can be found.

One of two things will now happen: either the data is transferred to a CD/
DVD or to a memory stick and taken away for further analysis o» the computer is
connected to a mobile phone network and transmits the data back automarically
to the monitoring station.

Other sensors, such as light sensors (ro see if there are solids or chemicals in the

water blocking out light), can also be used.
Advantages

e The computer wouldn’t forget to take readings.

e The computer’s response time is much faster (very important in the hospital
monitoring application).

e Doctors, nurses, scientists, etc. can all get on with other tasks whilst the
measurements are taken automatically.
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e Computers give 24-hour cover every day.

e The readings will tend to be more accurate.

e Readings can be taken more frequently if done by a computer and sensors.

e It could also be safer since whatever is being measured may have potential
hazards (e.g. children falling into the river whilst attempting to take readings
or a nurse looking after a patient who has a contagious disease).

e Computers can produce graphs automatically for analysis of results.

e There is a porential cost saving as fewer staff are needed since the measurements
are now done by computer (which results in a reduced wages bill).

Disadvantages

@ The computer is unable to respond to unusual circumstances.

¢ Computer equipment and measuring software can be expensive to purchase
and set up in the first place.

e A student doing an experiment, for example, will rely on the computer doing
the measurement and analysis — it is possible the student will not learn as
much using a computer system.

e If the computer malfunctions or if there is a power cut, then the computer
cannot be used, and there needs to be good backup procedures in place to
cover this eventuality.

'rExercise 6b &

A student is carrying out an experiment to measure the temperature of a liquid over a 30-minute
period. This involves noting down the temperature from a thermometer placed in the liquid;
readings are taken every 20 seconds. At the end of the 30 minutes, the student draws a graph
of temperature against time:
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The teacher in charge of the science lesson has decided to do the experiment using sensors and
a MICroprocessor.

1 Describe how the experiment would now be carried out using sensors and microprocessor,
! 2 Describe the main advantages of doing the experiment using sensors and a microprocessor.

i
o - N
Exercise 6¢
A burglar (intruder) alarm system uses various sensors and a microprocessor to detect the
presence of intruders. The alarm is set up by keying in a six-digit PIN on a control panel.
1 Name three suitable sensors for this application.
2 Describe how the sensors and microprocessor interact to warn of the presence of
. intruder. 4
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6.4 Microprocessors in control applications

In control applications, sensors and a microprocessor or computer are again used.
Sensors send data to the microprocessor or computer which then compares the
incoming data to stored values or data entered earlier on. As with measuring
applications, an ADC may be needed before the microprocessor,/computer can
process the data.

The microprocessor/computer will check whether the incoming data is
outside the given parameters and will take any necessary action. For example,
a temperature sensor sends data to a computer which will then check whether
the temperature is greater than the preset or stored value. If the temperature
is greater than the preset value, the computer will send a signal to switch ott a
heater. If the temperature is less than the preset value, the computer will send a
signal to switch on a heater. There are, of course, many other examples. Unlike
measurement applications, the microprocessor/computer will take some action
which will ultimately affect the next input value it receives. By doing this, the
microprocessor,/computer is controlling the application.

Some control applications include:

e automatic washing machines

e automatic ovens/cookers

e central heating systems

e chemical plants

e glasshouse environment control.

6.4.1 Automatic oven/cooker

An automatic cooker/oven has temperature sensors and a number of controls
to set the cooking time (i.e. when to switch the cooker/oven on and off). First
of all, the start time and end time (or the actual cooking time) are entered.
Finally, the cooking temperature is selected.

The microprocessor checks the set time against the current time and when they
are equal, the cooker/oven heating elements are switched on. Once the cooker/
oven starts the cooking process, the microprocessor then constantly checks the end
time against current time (the end time may be a pre-set value entered by the user
or it may be a value calculated by the microprocessor, based on the cooking time
entered ); when they are equal, the cooking process is stopped.

The microprocessor checks the temperature data sent from a sensor and turns
the heating element on if the value less than the preset value chosen by the user.
If the temperature is great than or equal to the preset value, then the heating
element is switched off by the microprocessor.

Once the cooking process is finished, the microprocessor sends a signal
to a beeper to making a beeping sound to indicate that the cooking cycle is
completed.

6.4.2 Central heating systems

In the example in Figure 6.6, a gas supply is used to heat water in a boiler. A valve
on the gas supply is controlled by a microprocessor and is opened if the heating
levels need to be increased. A water pump is used to pump hot water around the

central heating system whenever the temperature drops below a preser value.
Naote: the water pipes and radiators are not shown in the diagram; only those parts contiolled by the
microprocessor are shown.

Exercise 6d

Find out how sensors are
used in automatic washing
machines.
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Gas supply i
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Figure 6.6 A central heating system

So how does this work?

e The required temperature is keyed in and this is stored in the microprocessor
memory (this is called the preset value).

e The temperature sensor constantly sends data readings to the microprocessor.

® The sensor data is first sent to an ADC to convert the analogue data into
digital data.

e The digital darta is sent to the microprocessor.

e The microprocessor compares this data with the preset value.

e If the temperature reading greater than or equal to the preset value then no
action is raken.

e If the temperature reading is less than the preset value, then a signal is sent:
e to an actuator (via a DAC) to open the gas valve to the boiler
* to an actuator (via a DAC) to turn on the water pump.

e The process continues until the central heating is switched off.

6.4.3 Chemical process control

A certain chemical process only works if the temperature is above 70°C and

the pH (acidity) level is less than 3.5. Sensors are used as part of the control
system. A heater is used to heart the reactor and valves are used to add acid when
necessary to maintain the acidity. How the sensors and computer are used to
control this process is described below:

e temperature and pH sensors read data from the chemical process
e this dara is converted ro digital using an ADC and is then sent to the
computer
e the computer compares the incoming data with preset values stored in
memory if the:
* temperature is less than 70°C, a signal is sent to switch on the heaters
* temperature is greater than or equal to 70°C, a signal is sent to switch off
the heaters
* pH is greater than 3.5, then a signal is sent to open a valve and acid is
added
* pH is less than or equal to 3.5, then a signal is sent to close this valve
e the computer signals will be changed into analogue signals using a DAC so
that it can control the heaters and valves
e this continues as long as the computer system is activated.
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Find out how sensors and
microprocessors are used
to control the following
central heating systems:

1 one which uses an oil
burner as the source
of heat

2 one which uses electric
radiators that are
switched on and off by
the microprocessor.
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6.4.4 Glasshouse environment control

Five different sensors could be used here to control the glasshouse environment;
namely, humidity, moisture, temperature, pH and light. To simplify this problem
the control mechanisms are shown in Figure 6.7.

= pre-set value
humidity i
< pre-set value |
> pre-set value
moisture
= Send signal to open
< pre-set value valve to add water
e L value__ Send signal to motors
‘Sensors taking ] 5 temperature to open windows
readings from | —e| ADC [—» Computer —=
ScE kg ' _| Send signal to motors to close
[ <pre-setvalue | Windows and switch on heater
Devicesunder
computer  [=—{ DAC |- Epeiaon. Send signal to open
“control pH valve 1o add acid
Send signal to open
< pre=set value valve to add alkali
> pre-set value Send signal to motor
light | to close blinds
| Send signal to switch
S & i T
< pre-set value on artificial light
Computer processing

Figure 6.7 Control mechanisms in a glasshouse

Because of the number of sensors, this is clearly quite a complex problem.
Let us consider the humidity sensor only. This sends a signal to an ADC which
then sends a digital signal to the computer. This compares the input with stored
(preset) values and decides what action needs to be taken (follow the orange
lines in the diagram above). If humidity is greater than (>) the preset value, the
computer sends a signal to a DAC to operate the motors to open windows thus
reducing the humidity. If it is less than (<) the preset value, the computer sends
a signal to open valves to spray water into the air (follow the green lines in the
diagram above). If the reading is the same as the preset value, then no action is
taken (this isn’t shown in the diagram since it could follow either direction).
The control process continues as long as the system is switched on. Similar
arguments can be used for all five sensors.

The table on the next page gives a list of possible sensors that might be used in
various applications which involve measurement or control.
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Sensor type Possible applications
Temperature used in the control of central heating systems
used in the control offmeasuring temperatures in a chemical process
Moisture measuring/used in the control of a glasshouse environment
measuring moisture levels in any process {e.g. in the production of electronic components)
Onygen/carbon dioxide environment monitoring (e.g. measuring the oxygen content in a river to check for pollution)
measuring carbon dioxide levels in a glasshouse
Light measuring the light levels in a glasshouse
measuring for light levels in a dark reom (photography)
used with automatic doors
Infra-red detecting an intruder by the breaking of an infra-red beam
allows microprocessor to count items
Pressure detocting intruders in a burglar alarm system
counting vehicles as they pass over a bridge
Acoustic picking up sounds (e.g. footsteps when used in a burglar alarm system)
detecting liquids or solids moving in pipesfcheck for blockages in pipes
Motion detecting movemnent (as in virtual reality interface devices)
pH measuring acid/alkaline levels in a river (pollution monitoring)

used in a glasshouse to measure soil acidity/alkalinity

used to measure acidity in a chemical process
Proximity/distance these tend to be another name for the above sensors such as infra-red, motion, etc.)

rrE)t:@.rciStrs.- 6f

1 i Name the sensors needed in the control of an automatic washing machine,

ii Describe how sensors and a microprocessor are used to control the wash cycle in an
automatic washing machine.

2 Look at Figure 6.7 on page 98. Describe how the pH sensor and light sensor are used to
control the soil acidity and light levels in the glasshouse.

3 A street lamp is turned on when it is dark and is switched off when it becomes light again.
What sensor is needed to determine whether it is dark or light?
Describe how the sensors and microprocessor are used to control the switching on and off
of the street lamp. Take into account situations such as very heavy cloud cover so that the
lamp isn’t switching on and off every 30 seconds.

\

Why use sensors and computer systems to control processes?

A number of advantages were given earlier under the measurement applications
section; these advantages are also valid for control applications. There are a couple
of additional advantages to consider:

e the response time, if some parameter is out of range, is much faster
e if'a process is dangerous it is better to control it from a distance.

The disadvantages are very similar to those given earlier for measurement
applications using computers and microprocessors.

6.4.5 Turtle graphics

This is based on the computer language called LOGO and is now usually known
as turtle graphics. This is essentially the control of the movement of a ‘turtle’ on
a computer screen by a number of key commands which can be typed in.
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The most common commands are:

Command Meaning

FORWARD x Mowve xcm forward

BACKWARD x Mowve xcm backward

LEFT d Turn left through d degrees

RIGHT d Turn right through d degrees

REPEAT n Repeat next set of instructions n times
ENDREPEAT Finish the repeat loop

PEMLIP Lift the pen up

PENDCWN Lower the pen

Each squae has side length of 20cm

—m————p e -

Two different ways to draw this shape are shown below. Option 1 uses a sequence
of commands that draw the shape line by line. However, option 2 is a more
efficient technique thar uses the REPEAT and ENDREPEAT commands. This is
used when repeating sequences exist which can be enclosed inside the REPEAT
... ENDREPEAT construct. For example:

I
i '
i i
1 '
| '

1

o e e e ——— g ——

i i
i 1
| 1
| i
I i
| 1

10 RIGHT 50
20 FORWARD 30
30 RIGHT 50
40 FORWARD 30
50 RIGHT 50
60 FORWARD 30
70  RIGHT 50
80 FORWARD 30
90 RIGHT 50

100 FORWARD 30
110 RIGHT 50
120 FORWARD 30

This sequence consists of six repeating commands:

RIGHT 50
FORWARD 30

and we can therefore write the whole sequence as:

10 REPEAT 6
20 RIGHT 50
30 FORWARD 30
40 ENDREPEAT

which is considerably more efficient since it only needs four lines rather than 12.

Thus, to draw the shape shown earlier we have the two possible solutions
shown in the table on the next page (option 2 makes use of the REPEAT ...
ENDRETPEAT construct).

©
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Option 1 instructions Option 2 instructions
PENDOWN FORWARD 40 PENDOWN PENDOWN
LEFT 90 LEFT 90 LEFT 90 FORWARD 20
FORWARD 40 PENDOWN REPEAT 3 REPEAT 3
RIGHT 90 FORWARD 20 FORWARD 40 RIGHT 90
FORWARD 40 RIGHT 90 RIGHT 90 FORWARD 40
RIGHT 90 FORWARD 40 ENDREPEAT ENDREPEAT
FORWARD 40 RIGHT 90 FORWARD 20
RIGHT 90 FORWARD 40 PENUP
FORWARD 20 RIGHT 20 LEFT 80
PEMNUP FORWARD 40 FORWARD 40
LEFT 90 LEFT 90

(Exercise 69

Show how the following sequence could be simplified by using the REPEAT ... ENDREPEAT

construct wherever possible:
10 PENDOWN 100 LEFT 72
20 LEFT 90 110 PENUP
30 FORWARD 80 120 FORWARD 100
40 RIGHT 72 130 PENDOWN
50 FORWARD 80 140 FORWARD 50
&0 RIGHT 72 150 RIGHT 90
70 FORWARD 80 160 FORWARD 50
B0 RIGHT 72 170 RIGHT 90
90 FORWARD 80 180 FORWARD 50
190 PENUP
\
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Start

is 120mm.)

Each side is length 30 mm and the angle shown is 45°.
2 Use turtle graphics to draw the following two-shape drawing. Each side of the regular

triangle is 50 mm and each side of the regular pentagon is 30 mm. The angles in the triangle

are 60° and the angle shown in the pentagon is 72°. (The distance between the two shapes

1 Use the REPEAT .... ENDREPEAT commands wherever you can to draw the following shape:
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6.5 Modelling applications

A computer model is the creation of a model of a real system in order to study
the behaviour of the system. The model is computer generated and is based on
mathematical representations.

The whole idea is to try to find out what mechanisms control how a system
behaves. This then makes it possible to predict the behaviour of the system in the
future and also see if it is possible to influence this future behaviour.

Computer models have the advantage that they save money, can help find a
solution more quickly and can be considerably safer (more of this later). There
are many examples of computer models which range from simple spreadsheet
representations through to complex flight simulators. The tollowing simple
example uses a spreadsheet to do the modelling of a tuck shop in a school:
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Thus by varying the values in column C or in column E it would be possible
to model the shop’s profit or loss. This is a very simple model but it shows the
principal of using spreadsheets to carry out any type of modelling that can be
represented in a mathematical form.

Traffic light simulation

A set of traffic lights are to be modelled ata Y-juncrion:
In this computer model it is necessary to consider:

i How and what data needs to be collected.
ii How the computer model is carried out.
iii How the system would work in real life.

How and what data needs to be collected?

Since the success (or failure) of a computer model depends on how realistic it

is, data needs to be collected by watching traffic for a long period of time at the
Y-junction. This is best done by using induction loop sensors which count the
number of vehicles at each junction. Manual data collection is possible but is prone
to errors and is difficult to do over an 18-hour period per day (for example). The
sort of data that would need to be collected or considered for collection is as follows:

e a count of the number of vehicles passing the junction in all directions ar all
different times of the day

e the day of the week (weekends, bank holidays, etc. can alter how the dara
need be interpreted)

e how long it takes a vehicle to clear the junction

©
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e how long it takes the slowest vehicle to pass through the junction

e whether there are any pedestrian crossings etc. nearby

e whether there are other factors which might affect the junction (e.g. left
turns, right turns, filtering, etc.).

How is the computer model carried out?

Data from the above list is entered into the computer and the computer model
is run. Once the designers are satisfied thar it models the real situation accurately
(i.e. by comparing results obtained with actual traffic flow from a number of data
sets) then different scenarios can be tried out. For example:

e vary the timing of the lights and see how the traffic flow was affected

e increase the number of vehicles stopped at part of the junction and then
change the timing of the lights to see how the traffic flow is affected

e increase or decrease traffic flow in all directions

e consider how emergency vehicles affect traffic flow at different times of
the day.

How would the system work in real life?

1 Sensors in the road gather data and count the number of vehicles at the
junction.

2 This dara is sent to a control box or to a computer (it may need to be
converted first into a form understood by the computer).

3 The gathered data is compared to data stored in the system (the stored dara is
based on model predictions which were used to optimise the traffic flow).

4 The control box or computer ‘decides’ what action needs to be taken.

5 Signals are sent out to the traffic lights to change their timing if necessary.

Why are computer models done (in general terms)?

® They are less expensive than having to build the real thing (e.g. a bridge!).

e On many occasions it is safer to run a computer model (some real situations
are hazardous e.g. chemical processes).

e With computer models it is much easier to try out various scenarios in
advance.

e It is nearly impossible to try out some tasks in real life because of the high
risk involved or the remoteness (e.g. outer space, under the sea, nuclear
reactors, crash testing cars, etc.).

e Time scales are reduced by doing a computer model rather than the real
thing (some applications would take years before a result was known e.g.
climate change calculations, population growth, etc.).

Other examples of computer models include: population growth, modelling
queues at checkouts, training pilots and drivers, running chemical and nuclear
plants, crash testing of cars, financial modelling and weather predictions.
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fic . x
Exercise 6i

Create a spreadsheet to do some personal financial modelling. Include the monthly income in
one row and then show all the monthly outgoings. For example:

- BBl
G |
Pl » | 8 | c | o | e | ¢ NI o
1 Meonth 1 Month 2 Month3 Month 4 Totals
2 | income ($):
3
4 | Outgoings: mortgage
5 car
6 fuel
7 heating
8 food
9 cinema
10 clothes
1 others
12 savings

Extend the list as much as you want or change the outgoings to be more realistic if necessary.
Insert some values into the spreadsheet and then change a few values to see the effect on your
finances. Add extra columns or extra outgoings to extend the spreadsheet. Finally try graphing
your income against outgeings for each month and for a year (do a prediction for the year after

|hﬂ:n.nr months, for example).

(Exercise 6j

Here is a list of five computer models and also a list of five reasons why models are carried out.
Try to match the five models to the best reason why that model would be done.

Model Reason
PILOT TRAINING Cost of building the real thing i too expensive
ENVIRONMENTAL MODELLING Some situations are too dangerous to humans

MODELLING BRIDGE LOADING Take too long to get results back from real thing

NUCLEAR REACTOR MODEL It is almost impossible to do the tasks for real

SPACE EXPLORATION Easier/safer to make changes to a model

o
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6.6 Manufacturing applications

Manufacturing uses ICT (i.e. automation) in a number of areas to improve
productivity, reduce costs, improve consistency and to make factories safer and
more environmentally friendly.

One of the most common forms of automation is the use of robots.

Robotics

Robots are used in many areas of manufacturing, from heavy work right through
to delicate operations. Examples include: paint spraying of car bodies, welding
bodywork on cars, manufacturing of microchips, manufacturing electrical goods
and automatic warehouses.

Control of robots is either through embedded (built-in) microprocessors or
linked to a computer system. Programming of the robot to do a series of tasks is
generally done in two ways:

1 The robot is programmed with a sequence of instructions which allow it to
carry out the series of rasks (e.g. spraying a car body with paint).

2 Alternatively, a human operator manually carries out the series of tasks; this
can be done in two ways. In our example, we will assume an object is being
painted using a robot arm.

i The robot arm is guided by a worker when
spraying the object; each movement of the arm
is stored as an instruction in the computer.

OR

ii The worker straps sensors to his own arm and
sprays the object; each movement is stored as
a set of instructions in a computer; the sensors
send back information such as position relative
to the object, arm rotation, and so on — this
information forms part of the instructions
stored in the computer.

Whichever method is used, once the instructons
have been saved, each series of tasks can then be
carried out by a robot arm automatically. Each
instruction will be carried out identically every time
(e.g. assembling parts in a television) giving

a consistent product.

Robots are often equipped with sensors so they
can gather important information about their
surroundings and also preventing them from doing
‘stupid things’ e.g. stopping a robot spraying a car if
no car is present, or stop the spraying operation if the
supply of paint has run out, etc.

Robots are very good at repetitive tasks. However,
if there are many different tasks (e.g. making

specialist glassware for some sciendific work) then it is  ggure 6.8 Robot arm equipped with a spray gun 'end effector’. Different
often better to sdll use human operators. end effectors allow the robot arm to camy out many different tasks

@
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Advantages

® They can work in environments harmful to human operators.

e They can work non-stop (24/7).

e They are less expensive in the long term (although expensive to buy initially,
they don’t need wages).

e Higher productivity (don’t need holidays, etc.).

e Greater consistency (e.g. every car coming off a production line is identical).

® They can do boring, repetitive tasks leaving humans free to do other more
skilled work (e.g. quality control or design work).

Disadvantages

e They find it difficult to do ‘unusual’ tasks (e.g. one-off glassware for a
chemical company).

e They can cause higher unemployment (replacing skilled labour).

@ Since robows do many of the tasks once done by humans, there is a real risk of
certain skills (such as welding) being lost.

e Because robots are independent of the skills base, factories can be moved
anywhere in the world (again causing unemployment).

e The initial set-up and maintenance of robots can be expensive.

6.7 School management systems

Schools have to manage a number of different tasks in the day-ro-day running of
the school. These include:

e registration and attendance records of the students

e student performance

e organisation of school exams (internal and external)

@ creation of timetables

e teacher substitution (when teachers are absent due to illness or training).

6.7.1 School registration systems

The traditional way to record the registration and artendance of a student was

to complete daily registers. This was very time consuming since it required

a 10-minute session at the beginning and end of each day. It was also prone

to error if a student’s name was missed at some point during the registration
process. There are now a number of possible ways of automating the registration
process using hardware and software, some of which are included below.

Method 1

Issue each student with an ID card. This would contain a magnetic stripe (shown
in black) on the rear of the card. The student would have to sign the card and
also write his unique student ID on the back of the card as well. The magnetic
stripe would contain the name of the school, the name of the student, the
student’s data of birth and their unique ID (registration) number.

Each morning the student would arrive at the school and swipe their ID card
through a magnertic card reader. The data read would identify the student and the
time and date they entered the school’s premises. This data would now be stored
on a database. On leaving the school (either at lunchtime or at the end of the
day), the ID card would again be swiped. This would now record the leaving time

©
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and date on the database. This would give a very comprehensive record of when
the student attended the school and the number of hours they attended. It would
also be a more secure method in the event of, for example, a fire. The school
would now be able to account for every student currently showing as being
present on the school premises. Using the paper-based system, a student could
register then just go home — with this ID card system, the student’s attendance
would be known at all times.

There are further subtleties that could be used such as (1) use of a PIN to
stop another student swiping in with the wrong card (2) use of GPS tracking
(see Secrion 6.16.1) so the exact whereabouts of a student would be known; this
would require the addition of a chip in the ID card so that the tracking system
could identify them (this is the basis of RFID which was discussed in Chapter 2).
At the end of a term (or school year), the database could be interrogated and it
would give an accurate attendance record for the student.

Method 2

A second method could make use of biometrics. Each student would have their
fingerprints taken. Their personal details (as in method 1) plus fingerprints would
be stored on a database. When a student entered the school premises, they would
be asked to put their hand on a scanner which would read their fingerprints. Since
each student would have unique fingerprints, this system would be very secure.
As with method 1, the date and time of entering or leaving the school would be
accurately recorded on the database.

Advantages

e Fingerprints are unique, so it would be impossible for a student to sign in
pretending to be someone else (with magnetic cards, a student could give his
card to a friend and ask them to sign in for him) — this gives more accurate
data and improved security.

e ID cards could easily be lost — fingerprints are ‘part of you” so can’t be lost.

e ID cards could be affected by magnetic fields (e.g. by being placed close to a
mobile phone) which would stop them working.

e It is much easier to ‘clone’ (i.e. make copies of) ID cards than it would be to
copy fingerprints (not impossible but very difficult).

Disadvantages

e It would take a long time to collect the initial fingerprints for every student in
the school.

e The equipment needed to take and read fingerprings is more expensive than
magnetic stripe reading equipment.

e If a student cuts a finger, the fingerprint may not be identified by the system
(which would prevent entry to the school).

e There are ‘invasion of privacy’ issues and some parents may object to having
the fingerprints of their children stored on a database.

6.7.2 Student performance

Teachers could make considerable use of spreadsheets to monitor the
pertormance of their students. This was discussed in Section 5.1. Essentially,
spreadsheets could record the test results of each student over a term/year. This
would allow a teacher easily to see how they were performing against other
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students in the same subjects. It would also be easy to import data into a report,
for example, summarising a student’s performance over the academic year.

6.7.3 Exam timetables, subject timetables and

teacher substitution
Timetables are often required for the following:

e exams scheduling (both internal and external)
e subject scheduling
e producing cover /substitution plans for teachers who are absent.

For example, at the start of a new academic year, a student may be given their
own personal timetable covering their subject allocation:

Timetable for: Paul Smith 012 234 555 Summer term 2016

09:00-10:30 10:40-12:10 12:20-13:20 1230-15:00 15:10-16:40
Monday Mathematics | History funch Science Science
Tuesday Geography _|ArtMusic | lunch
Wednesday | Sport time Sport time | lunch ArtMusic Geography
Thursday Geography | History funch Mathematics | Art/Music
Friday T Mathematics |  Junch Science History

Many factors have to be taken into account when producing timetables for each
student:

e availability of teachers

e availability of rooms for each subject

e subject clashes (e.g. a student wishing to do French from a group containing
French, History, English and Spanish finds this clashes with their Art/Music
lessons and so they have to rake History instead of French)

e number of hours for each subject

e making sure double lessons appear for certain practical subjects but ensuring
this doesn’t happen with others.

Timetables are also produced so that students know when to sit an exam.
This allows them to schedule their work correctly.

The main advantages of using software to create timetables is that it is quicker
and less error-prone than the older paper-based systems. It is also easier to oy
‘what if” scenarios to ensure the most efficient use of time is utilised.

Likewise, timetables can be produced to cover classes when teachers are
absent. This is often done using the main timetable software since each teacher
is allocated a class or non-contact time for each of the teaching periods. In the
example above, a teacher would have either a class or a “free period” for each
1.5 hour session. The main subject speciality of each teacher is also stored so that
a subject specialist can be used to cover for absent teachers.

6.8 Booking systems

6.8.1 Theatre and cinema booking systems

Online booking systems rely on the ability to update files immediately thus preventing
double-booking etc. which could happen if the system response time was slow.
Booking systems are used for transport (flights, trains and buses), cinemas and theartres.

©



6.8 Booking systems

We will consider the theatre booking system to describe how this system works.
With this example, we have assumed that the customer has already logged on to
the theatre booking website:

e the customer clicks on the performance they wish to see

e a date and time is typed in

e the required number of seats is also entered

e the seating display in the theatre is shown on the screen

o the user selects their seat(s) by highlighting the actual seats on the screen
display and then clicks CONFIRM to go to the next part of the process
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e the darabase is then searched to check the availability of the selected seats

e if the seats are available, the total price is shown + the seat numbers; this
shows on another screen on the web page

e if the customer is happy with this, they select CONFIRM on the screen

the seats are now temporarily set at NO LONGER AVAILABLE

the customer then enters their personal details or indicates that they are a

returning customer (in which case the website will already have their details)

the payment method is then selected and payment made

the theatre seats are then booked in the customer’s name

the final details are again shown on the screen

an email is sent to the customer which they print out as their proof of

purchase (this also acts as their printed ticket when they go to the theatre —

an e-ticket)

e the darabase is finally updated with the transaction and the seats become no
longer available.

Booking seats at the cinema is obviously a similar series of steps. However,
booking flights is slightly more complex since it involves choosing airport, etc.
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6.8.2 Flight booking systems

T
flight booking
Schedule
Departing 130N 2075 [¢] [ at/Anyime 4] Nesdhin |
g 0v27s 5|+ RGNS e e
e you flexible by +/— 1 day? []
My flight will be (=) Retum () One way Multistop > .
Route | L Don't forget insurance I
From 5 Inchude low-cost sirfines. (a) Far peace of mind, we provide compreharsive anline
T — Dwect fights oy O tavel insurance
Traveller(s) | | o |
Aduitis) Chidiren)  Infants
Y ry n How can | get the cheapest deal?
L TR 1 U = Saturclay fight stay
(2-11 years) (1 infant per » Buy a return ticket
iy « Book early
= Try different airports

Figure 6.9 An example of an online web page for choosing flights

o o
Exercise 6l

Using the screenshot in Figure 6.9, describe the stages when a person logs on to a flight
booking website and makes a booking. Describe how the seats are booked, how double-
booking is prevented, how the customer’s tickets are produced and how payment is made.
Also investigate the latest ways of creating e-tickets such as Apps on smartphones and so on.
d‘ihy are these new methods better than printing out a confirmation email to act as the s.»-tif:icetli

Advantages of online booking systems

e They prevent double-booking (which could happen in paper-based systems
which didn’t update the system fast enough).

e The customer gets immediate feedback on the availability of seats and
whether or not their booking has been successful.

® The customer can make bookings at any time of the day.

e The customer’s email address allows the booking company to attach “special
offers’ to them and inform them of such offers automatically.

e It is usually easier to browse the seating plans (particularly on flights) to
choose the best seats available at the price.

e It is possible to ‘reserve’ at seat for a period of time — this allows a customer
to ‘make up their mind’ before finalising the booking of the seat (this was
difficult to do with the older paper-based systems).

e Very often there are no printed tickets which saves postal costs and also
allows ‘impulse” bookings only a few hours in advance.

e Online booking allows the use of modern smartphone and tablet apps
technology; the customer is sent a QR code which contains all the booking
information necessary (this QR code is stored on the smartphone or tablet and
only needs to scanned at the theatre or cinema on arrival). This removes the
need to print out tickets (which can get lost) and also removes the possibility of
forgeries.
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Disadvantages of online booking systems

e The setting up and maintenance of online booking systems is expensive.

e All customers using this service need access to a computer and a reliable
internet connection,

e It is often more difficult to cancel the booking and get your money back
using online systems.

e If the server is down for maintenance or if the systems breaks down, it
becomes impossible to book seats by any method (a temporary paper-based
system can’t be used because of the risk of double-booking occurring).

e If the websites are not well designed, it can be difficult to make exactly the
booking you want or can lead you to make mistakes; this is a particular issue with
flight bookings where correcting an error can cost the customer an additional fee.

e Booking online does not allow you to build a personal relationship with the
travel agent who might offer free upgrades or special offers which may not be

available to online bookings.

6.9 Banking applications

The use of computer technology has revolutionised how we all do our banking

transactions. This section will consider:

e the use of automatic teller machines (AT Ms)
e internet banking

e telephone banking

e chip and PIN technology

e clearing of cheques

e electronic funds transfer.

6.9.1 Automatic teller machines (ATMs)

Automatic teller machines (ATMs) are places where customers can get cash
(or carry out certain other banking activities such as order a statement) using

their credit or debit card.

The following sequence shows a typical ATM process:

WELOOME
B A g ke 0
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Sequence for withdrawing cash

What goes on behind the scenes

Customer puts card into ATM

Contact made with bank's computer

PIN is entered using the keypad

PIM is checked to see if it is correct

A number of options are given:
= change PIN
= top up mobile phone
s see account balance
« ON Screen
« printed out
& pay in cheques
e receipt required?
= get a mini statement (e.g. transactions over the last week)
= pay a bill
» make a money transfer
= withdraw cash

The customer selects the cash option

A number of cash amounts are shown

Card is checked to see if card expiration date is exceeded or

card is reported stolen

The customer accepts one of the options or types in a different amount

Customer’s account is accessed to see if they have sufficient funds

= continued...
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Check is made to see if daily limit exceeded

The customer is then asked if they want a receipt

The card is returned Transaction is O

Money is dispensed Customer’s account is updated

There are a few disadvantages with ATMs:

e they are often in places where theft can take place at night
e ‘bogus’ ATMs can be set up to gather information about the card and retain
the card

® some banks charge customers for the use of ATMs.

6.9.2 Internet banking

Using internet banking requires good security. It allows the transfer of sums of
money between accounts, payment of bills, ordering of statements, and so on. This
is of particular benefit to people who are unable to visit banks during their normal
opening hours or if they suffer some disability which makes travelling to the bank
difficult. Thus all the advantages of working from home are valid with internet
banking. However, it is also true that the disadvantages of using the internet are
very valid when applied to internet banking. As the amount of online shopping
and banking increases, the impact on society begins to gain in significance.

Online shopping and banking means that more and more people are staying at
home to buy goods and services, manage their bank accounts and book holidays
etc. This would all be done using a computer connected to the internet and
some form of electronic payment (usually a credit or debit card). The following
notes give a comprehensive list of the advantages and disadvantages of using the
internet to carry out many of these tasks.

Because there is considerable overlap berween the advantages and disadvantages
of online banking and online shopping, these are both considered together here
(see also Section 6.13 for more information on the retail sector).

Advantages of online shopping and banking

e There is no longer a need to travel into the town centre thus reducing costs
(money for fuel, bus fares, etc.) and time-wasting; it also helps to reduce
town centre congestion and pollution.

e Users now have access to a worldwide market and can thus look for products
that are cheaper; this is obviously less expensive and less time consuming than
having to shop around by the more conventional methods; they will also have
access to a much wider choice of goods.

e Disabled and elderly people can now access any shop or bank without the need to
leave home which is of great benefit to them; it helps to keep them part of society
since they can now do all the things taken for granted by able-bodied people.

e Because it is online, shopping and banking can be done at any time on any
day of the week (i.e. 24/7) — this is particularly helpful to people who work
as the shops,/banks would normally be closed when they finished work.

e People can spend more time doing other things e.g. going shopping to the
supermarket probably took up a lot of time; by doing this online (e.g. setting
up repeat items) people are now free to do more leisure activities.

e Many people find it less embarrassing to ask for a bank loan using the
internet rather than enduring a face-to-face discussion with bank staft.

e There are often long queues at the banks or checkouts ac the shops, so
internet banking saves time.
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e The shops and banks save money by not having as many staff working for
them (reduced wage bill) or hiring of high street premises (reduction in
rental costs) — these savings are often passed on to customers in the form of
lower interest rates, cheaper goods or higher rates on interest for savers.

Disadvantages of online shopping and banking

e There is the possibility of isolation and lack of socialisation if people stay at
home to do all their shopping and banking.

e There are possible health risks associated with online shopping or banking
because of a lack of exercise; if people physically go shopping then they are
getting some exercise.

e Security issues are a major concern (e.g. hacking, stealing credit card details,
etc.) as are viruses and other malware (e.g. phishing, pharming and so on).

e Accidentally using fraudulent bank or shopping websites is always a risk and
this is linked to security issues.

e It is necessary to have a computer and to pay for the internet to take part in
online shopping and banking.

e Unlike high street shopping, it is only possible to see a picture of the goods,
which might not portray the exact colour of a dress for instance (nor can you
try something on to see if it suits) before buying them; you also to have wait
several days for the goods to arrive; returning goods is also expensive.

e High street shops and banks are closing because of the increase in online
shopping or banking and this is leading to ‘ghost towns’ forming.

e It is easier to make errors with online banking and transfer money incorrectly
to different accounts.

Effects on companies due to the spread of online
shopping and banking

The earlier discussions all centred around the effects of ICT on people.
Companies and other organisations have also been affected by the growth of ICT
and online shopping and banking. Some of the effects are listed below:

e companies can save costs here since fewer staff need to be paid and itisn’t
necessary to have as many shops and banks in high streets to deal with potential
customers

e because the internet is global, the potential customer base is increased

e there will be some increased costs, however, because of the need to retrain
staff and the need to employ more statt in despatch departments

e there are also costs due to the setting up and maintaining of websites to
enable online shopping and banking

e since there is very little or no customer—employee interaction, this could
lead to a drop in customer loyalty which could lead to loss of customers (this
could also be brought about by the lack of personal service associated with
online shopping and banking)

e robberies are less likely due to the decrease in the number of high street banks

e banks also need to employ fewer security staff which has a cost benefit.

6.9.3 Telephone banking

Telephone banking is similar to internet banking. The main difference is that it
uses the telephone rather than a computer.
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With this system, the customer calls the bank using a telephone. The sequence
is as follows:

e the customer keys in their account number

e they are then requested to enter a four-digit PIN or selected numbers from
their PIN

e the customer will then hear various options, which might include:
e press ‘1’ for your balance
e press ‘2’ to carry out a money transter
e press ‘3" to pay a bill
e press ‘4’ to talk to one of our representatives

e the customer chooses one of the options (either by pressing the correct key,
or some systems ask the customer to speak the number — this relies on voice
recognition).

As with internet banking, customers are able to:

e check their balances anywhere in the world
e pay bills or transfer money to another account
e talk with a bank representative.

The advantages of telephone banking are similar to internet banking but with this
system there is no need to have a computer and it’s possible to talk to an actual
human being. Many people still find this a more attractive proposition.

However, compared to internet banking, it can be much slower (there may be a
long queue before you can talk to somebody) and the options can be a little more
complex to navigate. But it can also be quicker if your computer isn’t switched on
at the time and you only want a balance enquiry.

{I_Exercise 6m =

Using the notes from Sections 6.9.2 and 6.9.3, compare the advantages and disadvantages of
using internet banking and telephone banking.

Consider how easy both methods are, the security issues and the need for equipment and
communication lines, Also do some research and compare both methods to using banking apps
on smartphones.

Put your findings into an article and try to draw some form of conclusion,

L A

6.9.4 Chip and PIN

Many credit cards are equipped with a chip as well as a magnetic stripe — this Hodder Bank — <=
contains key information such as the PIN. -

This system is designed to enhance security since it is better than relying only
on a signature. When paying for items using a chip and PIN card, a form of

= o VISA

electronic funds transfer (EFT) takes place (see Section 6.9.6). In this example,
suppose a customer goes into a restaurant to pay for a meal using a chip and Chip
PIN card:

1 The PIN is entered using a keypad.

2 The card is checked to see if it is valid (check on expiry date, whether stolen
card, etc.).

3 The PIN is read from the chip on the card and is compared to the one just
keyed in.

®
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4 1If they are the same, then the transaction can proceed.
If this is the third attempt at entering the PIN, then the transaction
is terminated.
5 The restaurant’s bank contacts the customer’s bank.
6 A check is made on whether they have enough funds.
7 If the card is not valid or there aren’t enough funds available, then the
transaction is terminated.
8 If everything checks our OK, then the transaction is authorised.
9 An authorisation code is sent to the restaurant.
10 The price of the meal is then deducted from the customer’s account.
11 The same amount of money is then added to the restaurant’s bank account.
12 A receipt is produced as proof of purchase.

6.9.5 Clearing of cheques

This section reviews how banks clear cheques using a centralised clearing centre.
Suppose John uses a bank called Hodder Bank and he pays a cheque for $50
to a company called H&S Ltd who bank with the Smith Bank. How is the H&S

bank account credited with $50?

First of all the cheque is sent by the Smith Bank to a centralised clearing centre.

The cheque is processed by the clearing centre by first of all passing it through a
reader /sorter machine. This machine automatically reads:

Hodder Bank pare_ 18t Feb 2169

pay _H&S Ltd

EZZ

I

Fifty dollars only

Accourt Payee Oy

bibe223iiLy 2020-20 O0OOOOG

e the amount on the cheque
e the code line (containing account number, sort code and cheque number).

All the cheques are then sorted using their sort codes (unique, six-digit numbers
that are used to identify each bank or building society), ready for sending to an
exchange centre.

The data from the cheque which has been read is then converted into an
encrypted file known as IBDE (Inter-Bank Data Exchange) file. Every IBDE
is ‘signed’ with a digital signature so that the receiving bank can be sure that the
data hasn’t been tampered with.

Later, Smith Bank delivers the cheque to an exchange centre. The exchange
centre then passes the cheque back ro the paying bank (Hodder Bank in this case)
which then sends it to its own clearing centre.

At the paying bank’s clearing centre, the digital signature is first checked and
then the cheque is passed through their own reader /sorter machine to make sure
the data matches with that on the IBDE file. It also sorts the cheques into branch
order (using the sort code).
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Later on, Hodder Bank checks to see if John has enough money in his account
to cover the cheque, and also that it has been signed, dated and written correctly
and is genuine. Based on this information, Hodder Bank decides whether to pay
John’s cheque to H&S Ltd or return it unpaid to the Smith Bank.

If John’s bank decides not to pay the cheque to H&S Ltd, his bank will send
the unpaid cheque back to the Smith Bank by special courier.

The decision to return a cheque unpaid must be made on the morning of the
day after exchange so the cheque can be returned straightaway to Smith Bank if
necessary. A cheque may be returned unpaid for a number of reasons, such as:

e the customer has not got enough money in their account to pay the cheque
e it has not been signed, dated, or written correctly
e it is fraudulent for some reason.

This whole process, known as “‘clearing a cheque’, takes three working days, so if
you pay in a cheque on a Wednesday, Thursday, or Friday, it will actually take five

days to clear.

6.9.6 Electronic funds transfer

Electronic funds transfer (EFT) is a system thar allows money transfer
instructions to be sent directly to a bank’s computer system. No actual
money is transferred; the whole system relies on electronic transfer of money
between accounts. When an EFT instruction is received, the computer system
automatically transfers the specified amount from one account to another.

One common use of EFT is the payment of salaries to the staff of a large
company. On the day when payment is made, the company instructs the bank to
transfer money from their account into the bank accounts of their employees.

Bank's computer system
Company’s Employes’s
account accounts
—= +$50 000

COMPANY | EFT Instructions
| = +54000
—$50 000 —

T

L= +$3000

Other examples of EFT include: When a credit/debit card is used to pay for a purchase
in a store, the payment is made using a system called Electronic Fund Transfer at
Point-of-Sale (EFTPOS). Use of EFTPOS was discussed earlier in Chapter 2.

6.10 Expert systems

Expert systems have been developed to mimic the expertise and knowledge of an
expert in a particular field. Examples include:

e diagnosing a person’s illness

e diagnostics (finding faults in a car engine, finding faults on a circuit board,
etc.)

e prospecting for oil and minerals

®



6.10 Expert systems

e tax and financial calculations

e strategy games (e.g. chess)

e identification of plants, animals and chemical compounds
e road scheduling for delivery vehicles.

! Explanation l
i system
b
r
i 1
User | Inference | Knowledge
interface [ 'I engine S base
[ [
L
| Rules
base

Figure 6.10 A basic expert system is made up of a number of elements

6.10.1 How to set up an expert system

e Experts in the field are interviewed.

e Dara is then collected from these experts.

e A knowledge base is first designed and then created (the knowledge from
the experts is used to populate the knowledge base).

e The rules base is then designed and created and an inference engine is also
designed and created.

e An explanation system is also developed.

e The input screen and output format is also designed and created (this is
known as the user interface).

e The expert system is tested against known conditions/scenarios and is also
checked to see if it meets the original specification,

e Experts are interviewed about how effective it is before the expert system
goes out on general release.

Advantages

e They provide consistent answers and are not atfected by emotional reasoning.

e They never ‘forget’ to answer a question when determining the logic.

e Using expert systems reduces the time to solve a problem.

e They indicate the probability of the given solution being accurate or correct.

e The potential of saving money exists since there is less need for specialists (for
example, when carrying out oil exploration).

e Allows areas of the world access to expertise which they couldn’t normally afford.

Disadvantages

e They tend to lack common sense in some of the decision-making processes.

e Whilst lack of emotional reasoning is an advantage, it can also be a
disadvantage in areas such as medical diagnosis.

e Errors in the knowledge base can lead to incorrect decisions being made.

e They are expensive to set up in the first place.

e Needs considerable training to ensure the system is used correctly by the
Operators.
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6.10.2 Using an expert system

Using oil prospecting as an example, this is the process for using an expert system.

1 An interactive user screen appears (this is often multiple-choice questions or
Yes/No responses).
2 The system asks questions about geological profiles.
3 The operator types in the answers to questions/geological profiles.
4 The system then asks questions based on the previous response(s) input by
the operator.
5 The inference engine compares answers to questions with the facts stored in
the knowledge base using the rules base.
The system suggests the probability of finding oil as an output.
7 It also indicates the probable depth of deposits (usually as a percentage
probability).
8 The explanation system will also explain how the expert system arrived at its
conclusions.
9 It will then make predictions about geological deposits in the soil /rocks.
10 Finally it will produce contour maps showing concentration of minerals,
rocks, oil, etc.

(=1}

e -
Exercise 6n 4

1 Wirite a sequence of instructions to show how the following expert systems would be set up:
+ tax calculation system
» chess
= engine diagnostics for a racing car,
2 Wirite a sequence of instructions to show how the following expert systems would be used
to diagnose faults or identify things:
= circuit boards in television sets
= identify an ‘urknown’ chemical compound
+ identify a new spedes of flower

\ + produce the best route for a delivery vehicle. ]

6.11 Computers in medicine
Computers are used in many areas of medicine, such as:

e keeping patient records and pharmacy records

e monitoring of patients in a hospital

e diagnosis of illness using expert systems

e the use of 3-D printers in many areas of surgery.

6.11.1 Patient and pharmacy records

Doctors and hospirtals need to keep accurate records of all their patients. This is
essential to ensure correct diagnosis and treatment is given. An up-to-date medical
history is part of the diagnosis process. Databases are kept by doctors and hospitals
so that dara can be shared between medical practitioners and pharmacies (e.g. to
ensure no drugs are prescribed which interact with each other in an unsafe manner).

e
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Databases also allow a quick and easy search for patient records — this could
be very important in an emergency, tor example, when accessing the patient’s
medical history could mean the difference between life and death. It also means
that medication can be prescribed without issuing paper prescriptions — an email
could be sent to the pharmacy.

The sort of data which would be required on a patient database is as follows:

e a unique identification number

e name and address

e date of birth

e gender (male or female)

e medical history (e.g. recent medicine/treatment)
e blood group

e any known allergies

e doctor

® any current treatment

e any current diagnosis

e important additional information such as X-rays, CT scans, and so on.

6.11.2 Monitoring patients

Mote: See also Section 6.3.

By connecting a patient to a computer system, it is possible to carry out
24-hour monitoring of the patient. The computer can monitor:

e heart rate

e respiration (breathing rate)
e brain activity

e blood /body temperature
e blood pressure

e blood sugar levels

e oxygen levels in the blood.

Figure 6.11 Heart beat trace

This is not an exhaustive list, by any means.

The results are shown on a monitor in the form of a digital read-out and /or
graphical read-out.

Digital read-outs give the nurse or doctor an immediate value; graphical
representations are used to show trends over a period of time. Both methods
supply different information. There is often sound output as well in the form of
beeps to indicate that the machine is working. It also indicates, for example, the
heart rate and gives a warning if the patient’s condition suddenly deteriorates.
All of these outputs give the nurses and doctors useful information.

As discussed in Section 6.3, the system relies on sensors attached to patients
and to a computer system that interprets the sensor data and converts it into a
format useful to the nurses and doctors. Using sensors and computers has many
advantages over taking readings manually:

e it is more accurate; using a computer system almost removes any chance of error

e they can operate 24/7 and don’t require any breaks or get dred

e they never forget to take readings — a nurse could be too busy for example

e readings can be taken more frequently using computer systems

e they are capable of responding much faster to any change in the patient’s
condition
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e they can automatically produce graphs/analyse results

e there is the potential to save money since fewer nurses need to be paid
e computers can monitor several patients at the same time

e they reduce the risk of a nurse being subjected to contagious diseases.

6.11.3 Using expert systems to diagnose patients

Expert systems were discussed in Section 6.10. One of the more common uses of
expert systems is to diagnose illnesses in patients.

Input screen

+ First of all an interactive screen is
presented to the user Expert

+ The system asks a series of question bt i
about the patient’s illness = The inference engine compares the

+ The user answers the guestions asked symptoms entered with those in the
(either as multiple-choice or yes/no e knowledge base looking for matches
questions) | = The rules base is used in the matching

+ A series of questions are asked process
based on the user's responses * Once a match s found, the system
to previous guestions suggests the probability of the

patient’s iliness being identified
accurately
= The expert system also suggests
Qutput screen passible solutions and rememdies to

« The diagnesis can be in the form of cure the patient or recommendations
text or it may show images of the //”J ?L‘e""hat to do next il ai
human anatomy to indicate where - 2 W‘gﬂ"ﬂ?““.ﬂﬁmﬁ . glveﬂ..
the problem may be f reasons for its diagnosis so that the

e The user can request further user can determine the validity of the
information from the expert system diagnosis or suggested treatment

to narrow down even further the
paossible illness and its treatment

Figure 6.12 A typical patient-diagnosis expert system

6.11.4 Using 3-D printers in medicine

Chapter 2 first introduced 3-D printers. Their use in a number of fields is rapidly
progressing. One of the most innovative uses is in the field of medicine. The following
is just a small insight into the many developments taking place across the world.

Surgical and diagnostic aids
It is possible to print out anatomical parts using 3-D printers. These are used as
an aid towards diagnosis and surgical procedures. The patient is scanned using:

e CT (computed tomography — which involves producing images of the
internal parts of the body in a series of thin slices less than 0.1 mm thick)

OR

e MRI (magnertic resonance imaging — this uses strong magnetic fields and
radio waves to produce a series of images of the internal organs in the body).

A 3-D printer can then reproduce a solid object showing the exact internal
organs of the patient. The doctor or surgeon can then show the patient exactly
what is wrong and then show them whart procedures are required. They also help
the surgeons in planning surgical procedures since they can see exactly what is
required well in advance of the operation.

3-D printing systems enable blood vessels, major arteries, tumours and so on to
be part of the diagnostic, pre-surgical aids. This also allows for patient engagement
which would be missing from the more traditional consultation methods.

®
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Some 3-D printers produce hard nylon objects which are used in certain pre-
surgical planning. If a patient has suffered a bone break, for example, surgeons
can physically test and position screws and plates in the ‘3-D bone nylon image’
prior to the surgery taking place. This reduces the chance of any errors when the
actual procedure is carried out.

Prosthetics

3-D printers are now being used to print out prosthetics (false arms, hands and
legs). Whilst state-of-the-art myoelectric prosthetics cost tens of thousands of
dollars, the price for 3-D printing a prosthetic arm or hand can be as little as $100.

Figure 6.13 This image shows a prosthetic arm produced by a 3-D printer. Whilst the technoloay may not be
cutting-edge, it can be life-changing to an amputee,

There is still much research needed in this field. However, the results to date are
very encouraging with many more people from poorer countries now having a chance
to replace missing limbs at a fraction of the cost compared to existing methods.

Tissue engineering

Recent advances have allowed the 3-D printing of bio-compatible materials,
cells and supporting structures. This has improved the viability of the function
of cells within a 3-D printed object. 3-D bio-printing is a very complex process
and requires the input from biologists, medical engineers, physicists and other
engineers. It has already been used successtully to produce multilayered skin
tissue, bone tissue, heart/artery grafts and tracheal splints.

The procedure involves making biological materials by diffusing cells into a
bio-compatible scatfold. The bio-printed tissue is then put into an incubator and
the cell structure held within the scaffold grows to form actual cellular tissue.
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There is still much research to do, but the goal of growing replacement organs,
using cells from the actual patient, is getting ever closer thanks to 3-D printing
technology.

Design of medical tools and equipment

3-D printers are now being used as part of the product development cycle for
medical tools. This allows new medical equipment/tools to be made ready for the
market much faster. Traditional methods of producing new equipment/tools are very
time consuming and very expensive. 3-D printers create injection-moulding tools
which allow several prototypes to be made within a short period of rime. Traditional
methods require aluminium moulds to be made which is a slow and expensive
process. Development time is reduced, on average, by up to 90% and development
cost is reduced, on average, by up to 70%. This is important in the field of medicine
where it is essential that development time and costs are reduced to a minimum.

6.12 Computers in libraries

Many library systems are now computer-controlled. They usually involve the use
of barcodes on the books being borrowed and on the borrower’s library card.
The following describes a type of computerised library system based on barcodes.

1 Two files will exist containing:
Book file (this contains a number of records made up of the following fields):

Barcode | Book title | Name of author | Date published | Unigue book Bormower's ID
identifier

Borrower’s file (this contains a number of records made up of the following
fields):

Borrower's |D | Borrower’s name | Borrowers | Barcode of book | Unique book | Date due back
details borrowed identifier

2 Thus, when a borrower takes out a book, the barcode is first of all scanned.

ISBN 978-1-471-80721-3

I|LU?213

81471

* The book details are then found on the book file.
® The system automartically calculates the ‘due back’ date based on the day
the book is taken out.
3 The borrower’s library card contains a unique barcode which is then scanned.
213 213 004 55
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This card must be produced when items are borrowed
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\ This card should only be used by the person namad. «l
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e The book file is linked to the borrower’s file and both files are updated to
indicate which book has been borrowed and when it is due back.

e The date the book is due back is saved in the borrower’s file. The system
therefore knows when to send out a reminder to the borrower of the
book if the return date of the book is exceeded.

4 On a daily basis, the borrower’s file is interrogated by the computer to see
which books are overdue for return. The sequence of events is summarised
below:

e the computer reads a record from the book file

e the corresponding record is read from the borrower’s file

e it compares the due date back with the current date

e the borrower details are then found and a letter or email is automatically sent out

e the next record in the book file is then read

e and so on until the whole file has been checked.

Barcodes are not the only way of tracking books borrowed from a library.

Some systems use magnetic stripes on the borrower’s cards rather than barcodes.
The procedure is the same except the card is now passed a magnetic card reader
rather than being scanned. The borrower’s data and book data are still connected
as described above. Some libraries use RFID chips in their books.

6.13 Computers in the retail industry

6.13.1 Automatic stock control system using barcodes
Barcodes now appear on most products sold in shops; they allow quick ISBN 978-1-471-80721-3

identification of product details once the barcode has been scanned by

a barcode reader. Supermarkets, in particular, use electronic point

of sale (EPOS) terminals which incorporate a barcode reader which

scans the barcode and retrieves the price of the article and also relays 8147108072

information back to the computer system allowing it to update its files
(more of this later).

A number underneath the barcode usually consists of four parts: a
country code, manufacturer’s code, product code and a check digit.
The check digit is a form of validation which is used to make sure no errors
occurred during the reading of the barcode.

Barcodes are used in the following applications:

Figure 6.14 Barcodes are made up of al‘ternating
dark and light lines of varying thickness

e library book system (see Section 6.12)

e administration systems

e passport,/ID cards

e some burglar alarm systems

e equipment checking systems (safety records on maintenance of equipment)
e automatic stock control systems.

The following description is a detailed account of how barcodes are used to
automatically control stock levels in a supermarket.

e Barcodes are attached to all items sold by the supermarket.

e Each barcode is associated with a stock file which contains details such as
price, stock levels, product description — the barcode will act as the primary key
in the file.

e A customer takes their trolley /basket to the EPOS terminal once they have
completed their shopping.
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@ The barcode on each item is scanned at the EPOS.
e If the barcode can’t be read, then the EPOS operator has to key in the
number manually.
® The barcode is searched for on the stock file record by record until a match
found.
e Once the barcode has been found, the appropriate record is accessed.
e The price of the item is then found and sent back to the EPOS together wit
a product description.
e The stock level for the item is found in the record and is reduced by 1 and
the new stock level is written back to the file.
e If the number in stock of the item is less than or equal to the re-order/
minimum number in stock, then the computer automatically orders a
batch of items from the suppliers (supplier information would be found

is

h

on another file called the order file or supplier file — the barcode would be

the link between the two files).

¢ Once goods have been ordered the item is flagged on the file to indicate an

order has been placed; this now prevents re-order action being triggered
every time this item is scanned until the new stock arrives.

* When new goods arrive, the barcodes on the cartons will be used to update
the stock files; also any flags associated with these goods will be removed so

that the stock checks can start to be made again.

e The above procedure is repeated until all the items in the customer’s basket/

trolley have been scanned.

e When all the items have been scanned, the customer is given an itemised bill

showing a list (with prices) of everything they have bought.

e The computer also updates the files containing the daily takings.

e If the customer has a loyalty card, the system will also automatically update
their points total.

Some newer supermarkets now allow customers to scan their own items at special

checkouts; these basically work the same way as the normal EPOS terminals.
Other retailers use a similar system with only minor differences.

6.13.2 Electronic funds transfer and chip and PIN cards

How electronic funds transfer and chip and PIN cards are used in the retail
industry have already been fully described in Section 6.9.

6.13.3 Internet shopping

A discussion on internet shopping, including its advantages and disadvantages,
was fully covered in Secrion 6.9 and won’t be repeated here.

- -
Exercise 60

1 Revisit the earlier sections of this chapter and other parts of the book. Gather together your
information and then write an article on the advantages and disadvantages of shopping on
the internet compared to shopping on the high street.

Consider aspects such as convenience, costs and security when writing the article.

2 Find out as many areas in the retail industry that use barcodes (including QR codes) and
explain why barcodes are used. What other methods exist which could replace barcodes?
Why have these other methods not been adopted?

\

~
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6.14 Recognition systems

6.14 Recognition systems

6.14.1 MICR, OCR, OMR and RFID

The operation of MICR, OCR, OMR and RFID was discussed in detail in
Chapter 2. However, the following additional notes on two uses of OMR are
worth studying.

School registers

Newer methods of registering students were mentioned earlier on in this chapter
(i.e. use of magnetic stripe cards and biometrics). However, paper-based systems

are still used in some schools. These paper-based registers are often scanned in to a
computer using OMR. The attendance records are then stored on a central database.

; FIRE Academy
k Term 1 Week 4 (2016)
Tutor Group: TAS

Monday Tuesday  Wednesday  Thursday Friday

Init am pm | am pm am pm am pm am | pm

The database can be searched or sorted for the data about the attendance of any
student.

Multiple-choice question (MCQ) papers

Completed multiple-choice forms are scanned in using OMR. The forms have
timing marks down one side — these timing marks pass under the first column
sensor of the scanner. These marks indicate the position of each question on

the paper. Using OMR software, a template is created to map out the X-Y
coordinates of each lozenge (area which is filled in by pencil /ink or left blank) —a
value is then assigned to each lozenge. As each MCQ is scanned, a light passes
through the scanner which picks up the position of each lozenge which has
been filled in by pencil /ink. The position of the filled in lozenges is compared
to the corresponding coordinates on the ‘answer sheet template’. If the position
matches to the X-Y coordinates, then the answer is recorded as being correct.
The scanned results are exported to a database or spreadsheet.
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If more than one lozenge is filled in for each question, then the OMR software
simply discards that result. Marking MCQ sheets using OMR is much quicker and
more accurate than doing the task manually. Because the results are automatically
exported to a database or spreadsheet, it is much easier to analyse the results.

6.14.2 Automatic Number Plate Recognition (ANPR) System

Automatic number plate recognition (ANPR) systems are used to read the
number plates on cars in a number of applications.

In the example that follows, we will describe how ANPR is used in a car park to
enable entry and exit to be auromatically controlled by a computer system.

Step 1

A sensor detects a vehicle and sends a signal to a microprocessor to instruct a
camera to capture an image of the front of the vehicle (often an infrared camera is
used to give a clearer image and for use at night).

Step 2

i An algorithm is used to locate and isolate the number plate from the image
taken by the camera. This algorithm also takes into account the size of the

w L Y

number plate and any damage or orientation.
i The brightness and contrast of the number plate is first adjusted

TABC234

Y

(this ensures that the characters can be clearly read).
Each character on the number plate is then segmented
ili Each character is then recognised using optical character recognition (OCR)
software. The characters are converted into a string of editable text by the
software.
iv This text string is then stored on a database.

Step 3
Once all of this has happened, the car park barrier is raised and the motorist is
issued with a ticket. The ticket shows the date and time of entering the car park.

Step 4

W]lEn the motorist returns to the car park, they insert their ticket into a machine

which calculates the car park charges. The payment is registered on the database.
The motorist then drives to the exit barrier and the ANPR system again reads

the number plate and checks its database. If the number plate is recognised (and

payment has been made), the exit barrier is raised.

®

|TABC234

(Exercise 6p

Do some research to find
out other applications of
ANPR.

Write down the advantages
and disadvantages of ANPR
for each application that

GGI..I find. o




6.15 Monitoring and tracking systems

6.15 Monitoring and tracking systems

6.15.1 Monitoring/tracking a member of the public

There are a number of reasons why a person may need to be tracked:

e the person may be an offender who is released from prison on the
understanding that their whereabouts is known at all times

e an elderly person may need to be tracked to ensure their safety

e it may be necessary to track somebody taking part in a marathon to
determine their position and their time to complete the race.

Other applications will exist.

An ankle monitor makes use of RFID technology by inserting a microchip into
the device which is strapped to the ankle.

It sends out (at timed intervals) radio frequency signals. These signals contain
the person’s location and other data. They are tamper-proof devices and
automatically alert the authorities if an attempt is made to remove the monitor
from the ankle.

The monitor sends out RF signals which are picked up by a device in the Figure 6.15 An ankle monitor
person’s home. This unit uses either landline or mobile phone networks to relay
the information back to a computer in a control room. If the person isn’t at home
at an agreed time, an alert is sent to the control room. GPS (see next section)
monitoring is also used so that the person can be tracked outside their home.

This allows the exact location of the person to be known at all times. The GPS
system works by sending signals to a mobile phone which the person must carry
with them at all times. CCTV cameras are also used to monitor people in streets
and shopping malls in case of crime or any suspect activity.

6.15.2 Cookies

Please refer to Chapter 8 for notes on how cookies are used to keep track of a
person’s buying habits when using the internet.

6.15.3 Key logging

Key-logging software is covered in Chapter 8. This software is used to monitor

each key press on a user’s computer. The key presses are sent back to the person
who installed the software on the user’s computer.

6.15.4 Employee call monitors

Employee call monitoring allows managers to listen in to employees’ telephone
calls for the following reasons:

e to improve the employees performance (e.g. at a call centre)

e allows the manager/supervisor to join in a call where necessary

e can be used as a training tool

e it allows a company who are concerned abour security to monitor all calls

e if the workforce move around, it can be used to make sure they correctly
represent the company whilst out of the office.
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There are three types of call monitoring:

1 monitor: this allows the manager/supervisor to listen in on calls (the line is
muted so that neither the employee or the other person being called is aware
of their presence )

2 whisper: this allows the manager to speak to employees to help them with a
call (only the employee can hear the manager/supervisor’s voice

3 barge: this allows the manager/supervisor to be heard by both the employee
and the other person in the call).

6.16 Satellite systems

6.16.1 Global positioning satellite (GPS) systems and
satellite navigation

Global positioning satellite (GPS) systems are used to determine the exact
location of a number of modes of transport (e.g. airplanes, cars, ships, etc.).
Cars usually refer ro GPS as satellite navigation systems (i.e. samav).

Satellite 1

Exact location
: of transport

Satellite 2
Satellite 2

Satellites surrounding the Earth transmit signals to the surface. Computers
installed in the mode of transport receive and interpret these signals. Knowing
their position on the Earth depends on very accurate timing (atomic clocks are
used in the sarellites which are accurate ro within a fraction of a second per day).
Each satellite transmits data indicating its position and time. The computer on
board the mode of transport calculates its exact position based on the information
from at least three satellites.

©



6.16 Satellite systems

In cars, the onboard computer contains stored road maps. With these satnav
systems, the car’s exact location, based on satellite positioning, can be shown
on the map and the driver can also be given verbal instructions such as: “‘After
100 metres, take the next left turn onto the A1234°. A screen on the satnav
device will also show the car’s position in relation to the road nerwork.

\%1 234

A1236

A1235
‘_-/ Exact location of the car

Advantages

e The driver doesn’t have to consult paper maps, so it is far safer.

e It removes errors (can warn drivers about one way streets, street closures,
etc. ).

e The system can warn the driver about the location of speed cameras (again
aiding safery).

e The system can estimate the time of arrival.

e It is also possible to program in the fastest route, route to avoid towns, etc.

e The system can also give useful information such as location of petrol
stations.

Disadvantages

e If the maps are not kept up to date, they can give incorrect instructions.

e Unless the system is sophisticated, road closures, due to accidents or road
works, can cause problems.

e Loss of satellite signals can cause problems.

e Ifan incorrect start point or end point is keyed in the system will give
incorrect information.

6.16.2 Geographic information system (GIS)

Geographic information system (GIS) is a computer system that allows us to
map, model, query and analyse large amounts of data according to their location.
GIS allows users to create interactive queries, analyse spatial information (this
refers to how objects fit together in space) or edit map data. The technology

combines maps with computer graphics and databases.
Essentally GIS enables the following:

¢ amalgamaton of information into easily understood maps

e performance of complex analytical calculations and then presentation of the
results in the form of maps, tables or graphics (or a combination of all three)

e geographers, scientists and engineers are able to see the data in several
different ways in order to see patterns and relationships.
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The following example shows how these layering techniques are used
to produce a visually effective answer to a query made in the GIS
system.

Carrying out queries on GIS systems (in a method similar to
internet searches) will produce the data which matches the query.
The data will be displayed in the form of a diagram, map or set of
tables. By zooming into the map, it is possible to find finer details
about the layering dara used.

Uses

e Emergency services use GIS to send the closest emergency
personnel to a location.

e Biologists and environmentalists use GIS to protect animal life
and plants in certain vulnerable areas (which meet a certain
criteria after carrying out a search on the database).

e Teachers can use GIS in their geography, science or engineering
lessons.

6.16.3 Media communication systems

Communication media refers to methods of delivering and receiving
data/information using telecommunications.

There are many media used to send and receive information (e.g.
fibreoptics, copper cable and Wi-Fi); we will concentrate on the global
communication method which makes use of satellites.

Satellites contain antennas, transponders (to allow receiving
and sending of data), solar panels (for power from the Sun) and
propulsion (to ensure the satellite is in the correct orbir at all times).

Signals are converted to analogue (if necessary) and then beamed
to the satellite from a satellite dish on Earth. The signals are delivered
by carrier waves which consist of radio waves. Each signal has its own
frequency and bandwidth (the larger the bandwidth the more data can
be transmitted ).

Once the data reaches the satellite it is then resent to Earth. The
satellite usually ‘boosts’ the signal before sending it back to Earth.
Often the frequency is changed to prevent the signal received being
confused with the signal sent.

The satellite system is used to transmit data from one part of the
planet to another. Due to the often great distances, cables would be
too costly and there is also the problem of signal deterioration over
long distances.

Satellites systems are used to transmit television, telephone and
internet data around the world.

State boundaries

+ National parks
and forests

+ Emission
monitoring
locations

Figure 6.16 Layering state boundaries with
national parks and emission monitaring stations
produces the final map shown




7 Systems life cycle

» design stage

In this chapter you will learn about:

® systems analysis, including:
» analysis stage

» development and testing stage
= implementation stage

» documentation

» evaluation stage.

4

A systems analysis team is often brought in to review an existing system and

suggest a number of improvements. The existing method used may be either a

manual, paper-based system, or, more usually, it could already be a computer-
based operation that is no longer regarded as adequate for the task.
There are many stages in systems analysis, which are covered in Sections 7.1

o 7.6,

The main stages in the systems life cycle can be summarised as shown in

Figure 7.1.

7.1 Analysis

The basic steps in the analysis stage can be summarised as shown in Figure 7.2.

1 Research or collect data from the current
system

2 Describe the current system (establish the
inputs, outputs and processing being done)

3 Identify the problems with the cument system

4 Agree the objectives with the clients

Analysis

5 ldentify and agree customer requirements

6 Interpret customer requirements

7 Produce a cost—benefit analysis

8 Identify suitable hardware and software

-

9 Produce a data flow diagram

Figure 7.2 Analysis stages

Design

A

'

Development and testing

.

Implementation

:

Documentation

i

Figure 7.1 The stages in the
systems life cycle
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Stages 2 to 8 in Figure 7.3 are sometimes referred to as the feasibility study and
this can be further broken down as follows:

Feasibility study
! ; 1
Terms of Description of Proposed
reference existing system solution
objectives constraints  identify projected essential desirable development  cost-benefit
binindisis problems costs requirements features plan analysis

Figure 7.3 Feasibility study stages

We will now consider the first item in the analysis stage — researching an existing

system. There are four common methods used in fact finding, which have been
summarised in Table 7.1 below. The methods are:

@ observation

e questionnaires
e interviews, and

e looking at existing paperwork.

Table 7.1 Methods of research

Name of research method | Description of research method Advantages of method Disadvantages of method
Observation This method involves watching personne| | » the analyst obtains reliable data | » people are generally
using the existing system to find out s it is possible to possible to get uncomfortable being watched
exactly how it works an overall view of the system and may work in a different way
s a relatively inexpensive method | » if workers perform tasks that
contravene standard procedures,
they may not do this while being
watched

Questionnaires

This method involves distributing
questionnaires to the workforce, dients
or system users to find out their views of
the existing system and to find out how
some of the key tasks are carried out

» the questions can be answered
quite quickly

s it is a relatively inexpensive
method

s individuals can remain
anonymous if they want

» this method allows quick
analysis of the data

s the number of returned
questionnaires is often low

= the questions are rather inflexible
since they have to be generic

= there is no immediate way to
clarify a vague or incomplete
answer to a question

the scale of the problem, memory size
requirements, type of inputfoutput
devices neaded, atc,

how the paper system operates

Interviews This method involves a one-to-one s it gives the opportunity to * it can be a rather time-
question-and-answer session between motivate the interviewee into consuming exercise
the analyst and the employee/customer. It | giving open and honest answers | = it is relatively expensive (use of
is a good method if the analyst wants to to the analyst's questions analysts time)
probe deeply into one specific aspect of | » the method allows the analyst | » the interviewee can't remain
the existing system to probe for more feedback anonymous with this method
from the interviewee (it is easier
to extend a question)
s it is possible to modify questions
as the interview proceeds and
ask questions spedific to the
interviewee
Looking at existing This method allows the analyst to see s this method allows information | = it can be a very time-consuming
paperwork how the paper files are kept, look at to be obtained which wasn't exgrcise
operating instructions and training possible by any of the other » because of the analyst's
manuals, check the accounts, etc. It methods time needed, itis a relatively
dllows the analyst to get some idea of s analysts can see for themsehes expensive method to use

©




7.1 Analysis

In Figure 7.2, one of the stages mentioned was the production of a data flow
diagram (DFD). DFDs help the analyst by showing the data flows, input and
output requirements, processing and the types of data storage needed.

Figure 7.4 shows a type of DFD. The example given covers reserving a seat on
a flight — it shows how the data flows firom stage to stage, the inputs and outputs,
any processing done, and storage (booking system — most likely to be a database
stored on a hard disk drive ).

Flight schedule Flight details are
checked input by customer
Available flights
Cu;tumer makes
e-ticket is issued a flight enquiry \ 2
Booking system
to customer (st e o
hand disk drive)
Flgh booking S
is confirmed confirmation made

Figure 7.4 Data flow diagram (booking a flight)

Exercise 7a

The data flow diagram shown in Figure 7.4 is one example of the symbols that can be used.
Research alternative methods of showing DFDs, and then redo Exercise 6l (page 110) on
booking a flight using the alternative DFD symbals you have found.

DEFDs in general are used to describe:

e the need to identify inputs, outputs and processing of the current system
e the need to identify problems with the current system
e the need to identify the user and information requirements for the new
system
e system specifications:
« identify and justify suitable hardware for the new system
+ identity and justify new software for the new system.
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7.2 Design

Once the analysis has taken place and the systems analyst has some idea of the
scale of the problem and what needs to be done, the next stage is to design the
key parts of the recommended system. A list of tasks is summarised in Figure 7.5,
but it is by no means exhaustive.

Design the data capture forms/input forms

Design the screen layouts

Design outputs in the form of screen displays
and printed reports

Produce systems flowcharts and/or pseudo

code
Design
Select/design validation rules that need to be

used

Design/agree on file structures

Produce any algorithms or program flowcharts

Design a testing strategy’plan

Figure 7.5 Design stage tasks

We will now consider in more depth some of these tasks listed in the design stage.

7.2.1 Data capture forms

These forms allow the data to be input into the system. They will be either paper-
based or electronic-based depending on the application.
Paper-based forms need to:

e have a heading to make the purpose of the form clear

e make it clear to the person filling in the form where they must place their
answers

e make use of text boxes, which will limit the amount of information
collected

e make use of character boxes for data such as surnames, telephone numbers,
and so on (each box allows one character only)

e make use of printed text boxes to allow for easy input of items such as date of
birth

e make use of tick boxes to make choices easier (such as sex — male or female)

e make sure there is sufficient space to write answers

® use clear fonts and clear text colours to ensure the form is easy to read.

Figure 7.6 shows a typical example, which allows data about a car for sale to be
manually completed for later input into a computer database.

@



7.2 Design

HODDER CAR SALES

Registration number of car: -_ .

Make of car:
Model of car: HEEEEEE
Date first registered: dldimimlylyiyly

Price: 3

Mew (tick box):
Used (tick box):

Figure 7.6 Paper-based data capture form

A computer-based data capture form is slightly different. These often have the
following features:

¢ use of text boxes to capture key data clearly

e use of on-screen help when completing the form

e use of drop-down/combo boxes where there are limited choices

¢ use of radio buttons and tick boxes, requiring a single click of a mouse to select

¢ automatic validation of data as it is entered

e control buttons (such as next form, clear entry, save, etc.)

e double entry boxes (with verification rules) to check correctness of key data
(for example, when keying in an email address).

In the car sales example shown above, the following differences could be used
with a computer-based data capture form:

e registration number: same as paper-based form

e make of car: make use of a drop-down box as there is a limited number of
manufacturers

o model of car: same as paper-based form

e date first registered: use of drop-down boxes for day, month and year

e price: use boxes as shown but include a validation check

e new or used: use of tick box or radio button to indicate option

e other features: a back and forward button (to complete details of all cars),
and a save button when form is complete for each car.

Exercise 7b

Design a computer-based data capture form using the fields given above. Remember that it
has to be completed online, so it should include radio buttons, drop-down boxes and so on,
It should look a little different to the paper-based form shown in Figure 7.6.

7.2.2 Screen displays and printed reports

The output from any system needs careful consideration since this is part of any
user interface and is also the result of some form of processing. Screen outputs
should be designed:

e to make sure the size of all the outpur fields is correct

e so that any instructions/descriptions are clear

e so that the full screen is utilised (avoiding large areas of ‘nothing’)
® so that colours and fonts (size and type) make the outpurt clear.
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Details of employees

Employee No : 32110

First name Michael
Last name  : Pitt
Sex 5 Male

Date of birth : 16/10/1974
Department : Sales

Additional notes: Has the highest sales success for 2015 and
should be considered to join the training
department

Print record Next record

Figure 7.7 5Screen output example

If the outpur is on paper then consideration must also be given ro the type of
output. Items such as headers and footers, fitting the page correctly, whether it
should be in colour, and so on, all have to be carefully planned.

Reports (often the output from a database search) should clearly show all the
fields that were included in the search criteria — output is usually in the form of a
table (the example in Figure 7.8 outputs a list of all sales managers aged over 40).

Employees

Last Name First Names Job Title Business Phone Address
Pitt Michael Sales Manager 007 2341235 20 Avenue
Hawkin Jason Sales Manager (001 235 1245 4t Avenue
Amin Manijit Sales Manager 001 222 3456 9th Avenue
Clark Katie Sales Manager 001 234 1119 2nd Avenue

Fawkler lemima Sales Manager 001 299 B745 11t Avenue
Figure 7.8 Report example

7.2.3 System flowcharts

System flowcharts are used to show how dara flows through a system and also
how decisions are made. They make use of special symbols that represent input/
output, processing, decisions and data storage.

Systems analysts use these charts to give an overall view of the proposed
system. They don’t form the basis of a flowchart from which software can be
written but they do show how the processes are carried out and where various
hardware devices are used in the system. A sample system flowchart is shown
in Figure 7.9 (this is just part of an overall system flowchart showing the flight
booking system again).

©



7.2 Design

Input details
using keyboard \

Save
customer
detaiks
on disk

;:nfi"gu./
F

Printout of

QUTPUT
search rasult

e-ticket

confirmation

Figure 7.9 Sample system flowchart

7.2.4 Verification

Verification is a way of preventing errors when data is copied from one medium
to another (for example, from paper to disk /CD). There are two common ways
thar verification checks are carried out.

¢ Double entry: in this method, data is entered twice, using two people, and
is then compared (either after data entry or during the data-entry process).

¢ Visual check: this is the checking for errors by the person who is entering the
data; they compare the entered data with the original document (i.e., what is
on the screen is compared to the data on the original paper documents — note
thar this is not the same as proofreading).

7.2.5 Validation

Validation is a process where data is checked to see if it satisfies certain criteria
when input into a computer; for example, to see if the data falls within accepted
boundaries. A number of validation techniques exist; Table 7.2 highlights some of
the more common checks used when writing computer sofrware.

Table 7.2 Validation checks

Validation check Description Example(s) and comments
Range check checks whether data is within given/ e.g. to check if a person’s age is > 0 but is
acceptable values ako < 150
Look-up check this checks whether the data entered exists | e.g. check is "senior manager’ exists as on
and is stored in 2 table of data option in the query such as: "PLEASE ENTER
YOUR JOB TITLE
Length check checks if the input data contains the e.g. if a field needs six digits then inputting
required number of characters a five-digit or seven-digit number, for
example, should cause an error message
Characterftype cheack checks that the input data doesn’t contain | e.g. a person’s name shouldn't cantain any
invalid characters numbers, but a person’s height should only
contain digits

= continued...

127
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Format/picture check

checks that data is in a specific format

e.g. date should be in the form dd/mmiyyyy
e.g. ¥xnnnn which shows a person’s
identification (a single letter followed by
five digits)

Presence check

checks if data is actually present and hasn't
been missed out

e.q. in an electronic form a person’s
telephone number may be a required field
so, if no data is entered, this should give
rise to an error message

which is caleulated from the digits (refer to
Sections 6.12 and 6.13)

Consistency check checks if fields correspond (tie up) with eq. if 'Mr" has been typed into a field
each other called 'TITLE then the ‘GENDER' field must
contain either "M" or "Male’
Check digit this is an extra digit added to a number check digits can identify three types of

errar:

= if two digits have been transposed during
input e.q., 13597 instead of 13579

& an incorrect digit entered twice, e.q.,
13559 in instead of 13579

= a digit missed out altogether, e.g., 1359
instead of 13579

7.2.6 File structures

Designing and agreeing file structures is an important part of the design stage.
The fields used in the files need to take the following into account:

e field length

o field name (suitable names should be chosen)

e dana type.

A data dicrionary is used to show suitable field names. An example of a data
dictionary is given in Table 7.3.

Table 7.3 Example of a data dictionary

Field name Field length Field type Suitable validation check
praduct_code 8 alphanumeric length check
manufacture_year 4 NUMEric range check

product_name 20 alphanumeric none

location_of_stock 4 numeric character check

colour 2 alphanumeric look-up check

7.2.7 Design and testing strategy/plan

When producing the software for the new system, it is very important to test it
thoroughly in order to:

e make sure it meets the agreed client requirements

e remove any bugs/errors from the system

e make sure it produces the required output for data where the correct output
is already known

® check that the software doesn’t crash under cerrain conditions.

To do this, it is necessary to produce a testing strategy or plan to ensure all the
possible scenarios have been tested so that the criteria have been met. Refer to
Section 7.3.2 for more information on this topic.

@
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7.3 Development and testing
7.3.1 Development

Once the design stage is completed, it is then necessary to create the system and
test it fully. This section considers some of the development stages and testing
strategies that are often adopted by systems analysts.

o If the system contains files (for example, a database) then the file structure
would need to be finalised at this stage (e.g. what type of data is being stored
in each field, length of each field, decide on which field will be the key field,
how will the data files be linked, etc.). Once the file structure has been
determined it is then created and tested fully to make sure it is robust when
the system actually goes live.

e Since it is important that the correct data is stored in files (etc.) there are
certain techniques that need to be adopted to make sure the data populating
the files/database is at least of the right type and that it conforms to certain
rules. Validation routines and verification methods are used to ensure this
happens. Again, these routines have to be fully tested to ensure they do trap
unwanted data but also to make sure that any data transferred from a paper-
based system to an electronic system has been done accurately.

e Obviously any system being developed will have some form of user
interface. The types of hardware have already been considered; how
these are used to actually interface with the final system now needs to be
identified. For example, how the screens (and any other input devices)
will be used to collect the data and the way the outpur will be presented.
If specialist hardware is needed (for example, for people with disabilities)
then it will be necessary to finalise how these devices are used with the
system when it is implemented. This will be followed by thorough testing
to ensure that the user screens are user-friendly and that the correct output
is associated with the inputs to the system.

7.3.2 Testing strategies

Software is often developed in modular form. This method allows the software
to be broken down into smaller parts (known as modules). Each part is developed
separately by a programmer (or team of programmers) and is then tested to see if
it functions correctly. Any problems resulting from the testing require the module
to be modified and then tested again.

Once the development of each module is completed, the whole system needs
to be tested (i.e., all modules functioning rogether). Even though each module
may work satisfactorily, when they are all put together there may be data clashes
or incompatibility, memory issues, etc.

All of this may lead to a need to improve the input and output methods, file/
database structures, validation and verification methods, etc., and then test
everything fully again. It is a very time-consuming process but it has to be as
perfect as possible before the system goes live.

Testing will use many different types of test data, which will fall into one of
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Modify module if any

Modify module if any
errors are found

errors are found

Madify module if ary

ermors are found

Modify module if any
emors are found

L L

Modules combined to form the final program

Medify final program if
ary errars are found

Testing of the final program

Figure 7.10 Module testing

four categories:

@ normal

e abnormal
® extreme
e live.

But we are only going to consider the first three types at this stage.
Let us suppose that one of the fields in a database is the date, which must be in
the form dd,/mm /yyyy (and also has to be numeric):

e normal: this is data that is acceptable /reasonable and has an expected
(known) outcome; for example, the month can be any whole number in the
range 1 to 12

e extreme: this is data at the limits of acceptability; for example, the extreme
values of month can be either 1 or 12

e abnormal: this is data outside the limits of acceptability, or the wrong type
of data, and should be rejected or cause an error message; for example, all the
following values are not allowed as inputs for the month:

» negative numbers (e.g., -1, -15, etc.)
« any value greater than 12 (e.g., 32, 45, etc.)
« letters or other non-numeric data (e.g., July, etc.)
+ non-integer values (e.g., 3.5, 10.75, etc.).
Once a system has been fully tested, it is then tested with live data — this is data

' E
Exercise 7c¢ b

Use the example of a date in the format dd/mmdyyyy when answering these three questions.

1 Consider the following eight pieces of data and decide whether each data item is normal,
extreme or abnormal (tick the appropriate box) for:
a day (dd)
b month (mm)

¢ year {yyyy).

©
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Data item Normal Extreme Abnormal
15
12

2 Describe what validation routines could be used to check the date if it was input on the
screen as follows:

oy [ ]
Month: |:|
Year: |:]

Describe how it would be possible to avoid errors altogether when inputting the date in the
form shown above.

3 Write test data for the fallowing fields in a database (the data should try to cover all possible
types of data). The database will store the following information:
= name of resort
= average daily termperature
= number of hours of sunshine per day.

Describe the validation routines that should be written into the database interface to check
the above inputs.

\,

with known outcomes. Live data is entered into the new system and the results

compared with those produced from the existing system. Further modifications to
the software may be needed following this testing procedure.
An example of a results comparison table is shown in Table 7.4.

Table 7.4 Live data comparison table
Live data Expected result Actual result Any actions

validation routines on month
element need to be altered

software needs an emor
trap, such as: IF INPUT =
0 THEN QUTPUT ‘no zeros
allowed’

January error message data was accepted

message output: ‘a zero
0 e g e j computer software crashed

7.4 Implementation

Once the system is fully tested, the next stage is to fully implement it. Some of
the stages in this process are shown in Figure 7.11.
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Figure 7.11 The implementation stage

We will now consider changeover to the new system in more depth. As indicated
above, there are four common methods used for changing over from the old system
to the new system. Each one has advantages and disadvantages that need to be
weighed up before the most appropriate method is chosen for a particular application.

Table 7.5 Methods of changeover

Implementation method

Design of implementation method

Advantages and disadvantages of the method

Direct

With this method the old system
is stopped overnight and the new
system introduced immediately

* this method can be disastrous if the new system fails
since the old system is no longer available

* the benefits are immediate

» costs are reduced (since only one system used there is
no need to pay for two sets of staff)

* |ess likelihood of a malfunction since the new system
will have been fully tested

Parallel

With this method, the old and new
systems are run side by side for a time
before the new system takes over
altogether

+ if this new system fails, the old system is still available
as a backup

* it is possible to gradually train staff

=it is more expensive than direct since extra staff are
needed to run both systems together

+its also more time consuming than direct since data
needs to be entered into two systems

Pilot

With this method, the new system is
introduced into one branch or office
of the company and its performance
assessed before being introduced
elsewhere in the company

» if the new system fails, only one part is affected; the
remainder is unaffected

# it is possible to train staff in one area only, which is
much faster and less costly than paralfe/

* the costs are also less than parallel since only one part
of the system is being used in the pilot warehouse

Phased

With this method, only part of the
new system is introduced and, only
when it proves to work satisfactorily,
is the next part introduced, and so on,
until the old systemn is fully replaced

#if the latest part fails, it is only necessary to go back in
the system to the point of failure; hence failure isn't
disastrous

* more expensive than direct since it is necessary to
evaluate each phase before moving to the next stage

s very time consuming since each part needs to be fully
evaluated before making any further changes to the
system

it is possible to ensure the system works properly
before expanding




7.5 Documentation

Table 7.6 compares the costs, input requirements and risk of failure for all four
changeover methods.
Table 7.6 Impact of changeover methods

Changeover Relative costs of | Input needed by Input needed by Impact of failure
method each method the user systems team of method

Parallel

Direct Medium

*Low if successful, otherwise very high because of amount of input needed.

7.5 Documentation

Once the new system is fully developed, a considerable amount of documenrtation
also needs to be produced for:

1 the end-user
2 people who may need to modify or develop the system further at some later

stage.

There is some overlap berween the two types of documentation, but the basic
requirements are shown below.

7.5.1 User documentation

User documentation is designed to help users to learn how to use the software
or system. This can consist of any of the following:

e how to load /install /run the software

e how to save files

e how to do a search

e how to sort data

e how to do print outs

e how to add, delete or amend records

e the purpose of the system/program/software package
e limitations of the system

e screen layouts (input format)

e print layouts (output format)

e hardware requirements

e software requirements

o sample runs (with results and acrual rest data used)
e error handling/meaning of errors

o troubleshooting guide/help lines/FAQs

¢ how to log in/log out

o tutorials

e error messages/meaning of error messages

e glossary of terms.
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7.5.2 Technical documentation

Technical documentation is designed to help programmers/analysts to make
improvements to the system or to repair/maintain the system. This can consist of
any of the following:

e program listing/coding

e programming language used

e program flowcharts /algorithms

e systems flowcharts

e purpose of the system/program/software

e limitations of the system

e input formats

e hardware requirements

e software requirements

& minimum memory requirements

e known ‘bugs’ in the system

@ list of variables used (and their meaning,/description)
e file structures

e sample runs (with results and actual test data used)
e output formats

e validation rules

e meaning of error messages.

7.6 Evaluation

Once a system is up and running it is necessary to do some evaluation and

carry out any maintenance if necessary. The following is a list of some of the
things considered when evaluating how well the new system has worked; this can
ultimately lead to a redesign of part of the system if there is strong evidence to
suggest that changes need be made (refer back to Figure 7.1 in the introduction ):

compare the final solution with the original task

identify any limitations of the system

identify any necessary improvements that need to be made

evaluate the user’s responses to using the new system

compare test results from the new system with results from the old system
compare performance of the new system with performance of the old system
observe users performing set tasks (compare old with new)

measure the time taken to complete tasks (compare old with new)

interview users to gather responses about how well the new system works
give out questionnaires to gather responses about the ease of use of the new
system.

Some results from the evaluation may lead to two things happening:

e update of hardware because:

« of teedback from end-users

« new hardware comes on the market, necessitating change

» changes within the company require new devices to be added or updated
e update of software because:

« of feedback from end-users

» changes to the company structure or how the company works that may

require modifications to the software
« changes in legislation that may require modifications to the software.



8 Safety and security

In this chapter you will learn about:

@ safety and security when using computers

® data security

o firewalls

@ security protocols (55L and TLS)

® encryption

® authentication. //

This chapter covers safety and security issues when using computers in the office
or at home. As the use of computers continues to expand, the health risks and
security risks continue to increase. Many of these risks are associated with the
internet which, by its very nature, poses a great risk to younger people unless
they are vigilant at all times. Bur large businesses are also at risk from hackers,
pharming attacks and viruses, for example. Many of the precautions people and
business can take are common sense but, equally, it also requires additional
knowledge to know how to protect yourself from these external artacks, which
can come from anywhere in the world.

8.1 Physical security

The use of computers in the home and business world has increased dramatically
over the last tew years. This increase brings its own physical dangers, which can
cause harm to users unless they take some very sensible precautions.

8.1.1 Health aspects

Health and safety regulations advise that all computer systems have at least tilrable
and anti-glare screens, adjustable chairs and foot supports, suitable lighting and
unclurtered work stations, and recommend frequent breaks and frequent eye tests,

Table 8.1 lists a number of health risks as well as giving some idea of how each
risk can be removed or minimised.

Table 8.1 Health risks

Health risk Ways of eliminating or minimising risk

Back and neck problems/strain * use fully adjustable chairs to give the correct posture

caused by sitting in front of a + use foot rests to reduce posture problems

compurter screen for long periods in - | ® use screens than can be tilted to ensure the neck is at the

the same position) correct angle

Repetitive strain injury (R51) - + ensure correct posture is maintained {i.e., comrect angle of arms to

damage to fingers and wrists caused | the keyboard and mouse, for example)

by continuous use of a keyboard or | ® make proper use of a wrist rest when using a mouse or a keyboard

repetitive clicking of mouse buttons, | # take regular breaks (and do some exercise)

for example * make use of ergonomic keyboards

+ use voice-activated software if the user is prone to problems when
using a mouse and keyboard

Eyestrain caused by staring at a » ensure that there is no screen flicker as this can lead to eye problems
computer screen too long or having | » change to LCD screens where flicker is less of a problem than with
incorrect lighting in the room CRT screens

+ take requiar breaks (and try focusing on a point that is some
distance away)

+ make use of anti-glare screens if lighting in the room is incorrect;
or use window blinds to reduce sunlight reflecting from the screen
 users should have their eyes tested on a regular basis (middle vision
glasses should be prescribed if the user has a pamsistent problem

such as eye strain, dry eyes, headaches, etc.)

= continued...
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Headaches caused by incorrect

screens, et

lighting, screen reflections, flickering {incorrect lighting can cause squinting and lead to headaches)

= use an anti-glare screen or use window blinds to cut out reflections

# take regular breaks (and do some exercisa)
* have your eyes tested reqularly and use middle vision glasses if
necessary

Ozone irritation caused by laser

respiratory problems, etc.)

printers in an office area (dry skin, as possible

= proper ventilation should exist to remove the ozone gas as quickly

 laser printers should be housed in a designated printer room
» change to other types of printer if necessary (e.g., inkjet printers)

8.1.2 Safety aspects

Safety is a different issue to health; health is more generally how to stop people
becoming ill or being affected by daily contact with computers, Safety is more
concerned with dangers that could lead to serious injury or even loss of life. Some
of the more common examples of safety risks, together with possible solutions,

are listed in Table 8.2,
Table 8.2 5afety risks

Safety risk

Ways of eliminating or minimising risk

Electrocution

» use an RCB (residual current breaker)
» check insulation on wires regularly

+ don't allow drinks near computers

s check equipment on a regular basis

Trailing wires (trip hazard)

s use cable ducts to make the wires safe
+ cover wires andfor have them neatly tucked away (under desks, etc.)
* use wireless connections wherever possible, thus eliminating cables

altogether

Heawy equipment falling and
causing injury

» use strong desks and tables to support heavy hardware
» use large desks and tables so that hardware isn't too close o the edge
where it can fall off

Fire risk

# have a fully tested CO./dry fire extinguisher nearby (nat water extinguishers)

» don't cover equipment vents (causing equipment to overheat)

» make sure that the electrics used in the hardware is fully maintained
{i.e. portable appliance testing)

+ ensure good ventilation in the room (again to stop overheating of
hardware)

* don't overload sockets with too many items

+ change to low-voltage hardware wherever possible (e.g., replace CRT
monitors with LCD monitors)

In spite of all the above ways of eliminating or reducing the health and safety risks, the
individual sdll has an important role to play. In the home, the user needs to have a good
health and safety swrategy, and to carry out the following checks on a regular basis:

e check the state of the

wires/cables and plugs (check whether any wires /cables

are damaged, make sure there are no lose wires in the plugs and make sure

the plug isn’t broken

or cracked)

e make sure thar drinks (such as tea or coffee) are well away from the computer

e fix wires along walls and behind desks wherever possible to remove the risk of
wires coming into contact with people

e don’t cover computers with paper or fabric (e.g., towels or sheets) since these
can either block ventlation holes (causing computers to overheat) or these

materials could catch
e don’t plug too many

fire
devices into an electric outlet socket — overloading a

socker can cause a fire
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e make sure you exercise every hour or so to prevent the health risks outlined
Table 8.1 from becoming a real issue

e carry out an ‘ergonomic assessment’ on your work station (there are
numerous online questionnaires that will enable you to check whether your
work station is set up properly for your own health and safety); it may require
you to buy new chairs or computer hardware to minimise the impact of
sitting in front of screens or typing for long periods at a time.

8.2 E-safety

First of all, what is the definirion of e-safery? It refers ro safety when using
the internet, i.e. keeping personal data safe and applies to any of the following
devices:

e mobile phone

e computer or tablet
e games console

¢ wireless technology.

Personal data refers to any data concerning a living person who can be identified
either from the data itself or from the data in conjunction with other information
(for example, ‘Peter Smith has blue hair and lives at 40 Green Street’ would very
clearly identify this individual).

Examples of personal data include:

e name

e address

e date of birth

e medical history

¢ banking details.
Some personal data is often referred to as sensitive personal data and includes:

e ethnic origin

e political views

e religion

e sexual orientation
e criminal activity.

Exercise 8a

Do some research and find out why it is important that personal data is kept confidential.
Present your notes as an article to discuss with the rest of the class.

E-safety also refers to the benefits, risks and responsibilities when using ICT.
The following list is by no means exhaustive but gives some idea of the e-safety
issues that can be encountered by users of ICT hardware:

e don’t give out any personal information to people who are unknown to you; this
is especially true online where it isn’t possible to physically meet people so that
their motives can be fully assessed. Remember that anyone can say anything they
want online and it is very difficult to determine whether they are genuine or not

e don’t send people photos of yourself — either online or via a mobile phone
— unless the person is known to you (it is very easy for somebody to pass
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It is

these photos on or even pretend to be you for a number of reasons); this is a

particularly large risk on social networking sites

always maintain your privacy settings on whatever device is being used online

or during communications. Privacy settings allow the user to control which

cookies are stored on their computer or they enable the user to decide who can

view certain information about them on, for example, a social networking site

when accessing the internet make sure the websites being visited can be

trusted (two common ways of checking this is to look tor https or the padlock

sign rrj ); when using search engines, always make sure the device settings are

set to ‘safe search’ and the highest possible level of security is used

only use websites recommended by teachers and only use a learner-friendly

search engine

only open emails from known sources. It is always a good idea to make sure

your internet service provider (ISP) has an effective email filtering feature to

ensure unknown emails are placed in the spam box

only email people you know. Think carefully before opening any email and

never include the school’s name or photos of a student wearing a school

uniform in any email

it is extremely important to be vigilant when using social networking sites,

instant messaging or chat rooms:

* block or report anybody who acts suspiciously or who uses inappropriate
language

* be very careful with the language used in chat rooms

e always use a nickname and never your real name

* keep private and personal data secret

e don’t enter private chat rooms — stay public (the danger signs in a private
chat are: somebody sounds too good to be true, they ask you to go to
instant messaging and then to emails, they request your telephone number
and then finally suggest that you meet)

* never arrange to meet anyone for the first time on your own

e always tell an adult first and meet the person in a public place

* avoid the misuse of images

* always use appropriate language

e always respect people’s confidentiality.

also important to be careful when using online gaming since this carries its

own risks. Many users think that all players are like-minded and, thus, there are
no real risks associared with this type of communication. Some of the known risks
reported over the years include:

e violence in the game itself, which can lead to violent behaviour in reality

predators (people who prey on others who they see as vulnerable)
cyber bullying (the use of electronic communication to bully a person,
typically by sending messages of an intimidating or threatening nature)
use of webcams (the risks here are obvious)

e voice-masking technology (to disguise a voice so you can’t tell their sex or

©

age, or even their accent)

it is often overlooked that online games are also a source of cyber attacks
on a user’s computer or mobile phone — viruses, phishing or spyware are
well-reported examples of problems associated with certain online gaming,.

rExercise 8b

Evaluate your own use of
email and social media/
networking sites. Which of

~\

these e-safety strategies do

you use?

o
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Exercise 8c

Find out what safety measures should be taken when playing games on the internet. Write an
article on these safety measures and also include ways to minimise or remove these risks.

The above list is by no means exhaustive but gives some idea of the risks

associated with using computers and tablets online. It also indicates that gaming

and the use of mobile phones carry equal risks. Basically, any device that allows
communication (either through the internet, via phone networks or even via wireless
communications) has a number of associated risks. As long as users take simple
precautions, the risks are considerably minimised and ICT can be used to its full.

8.3 Security of data

There are a number of security risks associated with any electronic device that
connects to a network (internet or mobile phone networks being the most
common). This section covers the following risks:

e hacking Description of the

e phishing ecurty e

e smishing

e vishin

° phamﬁng Name of the security risk mgguem? e
e spyware

@ viruses

¢ spam A
e moderated and unmoderated forums

e cookies. Figure 8.1 Security risks

Each security risk, together with its description, possible effects and how to
minimise it, will be set out as shown in Figure 8.1.

8.3.1 Hacking

&= This is the act of gaining unauthorised
access to a computer system

CRACKING is very often
confused with hacking -
cracking is where someone edits
the source code of a program
(allowing it to be exploited or
changed for a specific purpose).
Itis usually done for a malicious
purpose (e.g. to perform a
different task, such as send
a user to a fake website).
Cracking is always illegal
and very damaging

# This can lead to identity theft or the
_| misuse of personal information
HACKING = Data can be deleted, changed or
corrupted on a user's computer

 Usa of firewalls

# Use of strong (frequently changed)
passwords and user IDs -~

= sz of intnusion detection software

» Use of user IDs and passwords

Use of encryption won't
stop hacking — it makes the data
unreadable to the hacker but the
data can still be deleted,
altered or corrupted

Figure 8.2 Hacking
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8.3.2 Phishing

The creator sends out legitimate-looking emails
to target users. As soon as the recipient clicks
on a link in the email or attachment, they are
sent to a fake website or they are fooled into
giving personal data in replying to the email.
The emall often appears to come from a
trusted source, such as a bank or well-known
service provider

» The creator of the email can gain personal
data, such as bank account data or credit
card numbers, from the user

» This can lead to fraud or identity theft

PHISHING =

. Man;.lrsISPs or web browsers fitter out phishing
emai

= Users should always be cautious when ™=
opening emails or attachments

= Don't dick on executable attachments that
end in .exa, .bat, .com or php, for example

Phishing emails often
look legitimate by copying
large companies, such as
online stores, to try to
convince users that the
email is totally authentic

Figure 8.3 Phishing

Malicious use refers to, for example, deletion, fraud, identity theft and selling on
personal data. A good example of a phishing attack is when a user is sent an email
saying they have ordered an item from an online store. They will be asked to click
on a link to see the order details. The link takes the user to a page that shows

a product code from a well-known company. A message such as: “if this order
wasn’t made by you, please fill out the following form to cancel your order in the
next 24 hours’ is given. The form will ask for details such as credit card number,
user’s address and so on. Some of the key clues are that links, such as how to
‘contact us’, don’t work.

Smishing — short for SMS phishing — uses the SMS system of mobile phones
to send out fake text messages. It is very similar to phishing as described earlier.
These scams often contain a URL or telephone number embedded in the text
message. The recipient will be asked to log on to the website or make a telephone
call. If they do, they will be asked to supply personal details such as credit/debit
card numbers or passwords. As with phishing arracks, the rext message will appear
to come from a legitimate source and will make a claim, for example, that they
have won a prize or that they need to contact their bank urgently. Most people
believe that only computers are liable to security threats; mobile phones aren’t at
risk. This makes smishing a particularly dangerous security threat to many people.

Vishing (voice mail phishing) is another variation of phishing. This uses a voice
mail message to trick the user into calling the telephone number contained in the
message. As with all phishing attacks, the user will be asked to supply personal
data thinking they are talking to a legitimate company.

@
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8.3.3 Pharming

This is malicious code installed on a user’s
camputer or an a web server; the code will
redirect the user to a fake website without
their knowl {the user doesn't have to take
any action, unlike phishing)

PHARMING

+ The creator of the malicious code can gain
personal data such as cedit/debit card details
from users when they visit the fake website;
usually the website appears to be that of a
well-known and trusted cnmpaz

* Pharming can lead to fraud or identity theft

Figure 8.4 Pharming

» Some anti-spyware software can identify and
remove pharming code from a user's

computer

o
* The user should always be alert and look out

The user should always
for clues that they are being redirected to look out for dues that they
another website are being connected to

a secure ite; they should
look out for https in the URL
or use of the padlock
symbol

8.3.4 Spyware and key-logging software

This is software that gathers data
by monitoring key presses on the

SPYWAREKEY-LOGGING

= users keyboard; the gathered data
is then sent back to the person
who sent the software

= Spyware gives the originator
access to all data entered using a
keyboard on the user's computer

SOFTWARE

* The software is able to install
other spyware, read cookie data
and also change a user’s default
browser

» Use anti-spyware software to
reduce the risk
= The user should always be alert
m ;}Legt for dmsgiut their
activity is being
monitored

* When entering a password, for
example, using a pointing device
(or touch screen) to select
characters from a d
menu can reduce the risk

Figure 8.5 Spyware and key-logging software

Banks often use
drop-down menus where the
user enters certain characters
from their password using a
mouse or touch screen; the
required characters are also
changed every time the user logs
into their account to stop
hackers getting the full
password
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8.3.5 Viruses

This is program code or software
that can replicate/copy itself with
the intention of deleting or

=| corrupting files on a computer;
they often cause the computer to
malfunction (for example, by filling
up the hard drive with data)

» Viruses can cause the computer
to ‘crash’, stop functioning
normally or become unresponsive
{e.g., the user gets the ‘not
responding’ message)

VIRUS = ® The software can delete files or
data on a computer

* The software can cornupt
operatin m files, maki

th&nﬁmpmn slowty or er:rgen
rerash’

= |nstall anti-virus software and
update it regularly

= [lon't use software from

#{ unknown sources

Backing up files won't

guard against the effect of

iruses; the virus have already
to the

= Be careful when opening emails attached itself files that
or attachments from unknown are being copied to the backup
senders system; when these files are

then copied back to the
computer, the virus is
simply reinstalled

Figure 8.6 Viruses

8.3.6 Spam

Spam, often referred to as junk email, is usually sent out to a recipient who is
on a mailing list or mailing group. Spammers obtain these email addresses from
chat rooms, websites, newsgroups and even certain viruses that have been set up
to harvest a user’s contacts list. While spam is rarely a security risk, it can lead to
denial of services, for example, by ‘clogging up’ the bandwidth on the internet.
Denial of services is basically an attack on a network that is designed to slow the
network down by flooding it with useless traffic. However, spam can be linked to
phishing attacks or even the spread of computer viruses, so it should be treated
with some caution.

Many ISPs filter out spam or junk mail. However, some of the more overactive
ISPs can filter out ‘wanted’ emails that come from new sources.

Spam prevention techniques

e To obtain the maximum protection possible when using the ‘junk email filter” set
the protection level to high or to safe lists only. Make sure the junk mail filter is
kept up to date.

¢ Block images in HTML messages that spammers use as web beacons (a web
beacon can be a graphic image, linked to an external web server, that is placed
in an HTML-formatted message and can be used to verify that your email
address is valid when the message is opened and images downloaded).
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e Look out for check boxes that are already selected when items are bought online;
companies sometimes add a check box (which is already selected ) to indicate that
you have agreed to sell or give your email address to third party users; make sure
that this check box is ‘unticked” so that your email address can’t be shared.

¢ Do not sign up to commercial mailing lists.

e Do not reply to an email or unsubscribe from a mailing list that you did not
explicitly sign up to in the first place.

8.3.7 Moderated and unmoderated forums

A moderated forum refers to an online discussion forum in which all the posts
are checked by an administrator before they are allowed to be posted. Many users
prefer this type of forum, compared to an unmoderated one, as the moderator
can not only prevent spam, but can also filter out any posts that are inappropriate,
rude or offensive, or even those that wander off the main ropic.

The internet is essentially an unmoderated forum. No one ‘owns’ the internet,
and it is essentially not policed (this is discussed in more depth in Chapter 9). The
only real safeguards are a voluntary cooperation between the users and the network
operators. However, most social forums or networking groups on the internet have a
set of rules or protocols that members are requested to follow or they will be deleted.

8.3.8 Cookies

Coolkies are small files or code that are stored on a user’s computer. They are sent
by a web server to a user’s compurer. Each cookie is effectively a small look-up
table containing pairs of (key, data) values; for example (surname, Jones) and
(music, rock). Once the cookie has been read by the code on the web server or
user’s computer, the data can be retrieved and used to customise the web page
tor each individual. These are often referred to as user preferences. For example,
when a user buys a book online, the cookies remember the type of book the user
chose and the web page will then show a message such as: ‘Customers who bought
Cambridge IGCSE ICT also bought Camibridge IGCSE Computer Science’.

The data gathered by cookies forms an anonymous user profile and doesn’t
contain personal data such as passwords or credit/debit card numbers. Cookies
are a very efficient way of carrying data from one website session to another, or
even between sessions on related websites, They remove the need to store massive
amounts of data on the web server itself. Storing the data on the web server
without using cookies would also make it very difficult to retrieve a user’s data
without requiring the user to login every time they visit the website.

Use of secure servers is always advised. A secure web server is one that
supports any of the major security protocols, such as SSL/TLS, that encrypt and
decrypt messages to protect them against third party eavesdropping. Making
purchases from a secure web server ensures that a user’s payment or personal
information can be translated into a secret code that’s difficult to break.

8.4 Additional security of data online

This section discusses additional ways of keeping data secure when accessing
external systems, such as the internet. We will consider:

e firewalls

e security protocols
® encryption

e authentication.
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8.4.1 Firewalls

A firewall can be either software or hardware. It sits T
] rewa
between the user’s computer and an external network Usﬁ'fﬁt it or
- = 2 = computer
(for example, the internet) and filters information hardware)

coming in and out of the user’s computer.
The following list shows a number of the tasks
carried out by a firewall:

Figure 8.7 Firewall

e to examine the ‘traffic’ between a user’s computer (or internal network) and
a public network (for example, the internet)

e checks whether incoming or outgoing data meets a given set of criteria

e if the data fails the criteria, the firewall will block the traffic and give the user
(or network manager) a warning that there may be a security issue

e the firewall can be used to log all incoming and outgoing traffic to allow later
interrogation by the user (or network manager)

e criteria can be set so that the firewall prevents access to certain undesirable
sites; the firewall can keep a list of all undesirable I addresses

e it is possible for firewalls to help prevent viruses or hackers entering the user’s
computer network

e it is also possible for firewalls to help prevent hackers gaining access to the
user’s computer or network. This can be done by blocking I addresses, but
it should be pointed out that hackers can still have access to a computer or
network if they are using an allowed computer

e the user is warned if some software on their system is trying to access an
external data source (for example, an automatic software upgrade); the user
is given the option of allowing it to go ahead or request that such access is
denied.

The firewall can be a hardware interface that is located somewhere between the
computer and the internet connection, in which case it is often referred to as a
gateway. Alternatively, the firewall can be software installed on a computer; in
some cases this is part of the operating system.

However, there are certain circumstances where the firewall can’t prevent
potential harmful traffic:

e it cannot prevent individuals, on internal networks, using their own modems
to bypass the firewall

e employee misconduct or carelessness cannot be controlled by firewalls (for
example, control of passwords or user accounts)

e users on stand-alone computers can choose to disable the firewall, leaving
their computer open to harmful traffic from the internet.

All of these issues require management control (or personal control on a single
computer) to ensure that the firewall is allowed to do its job eftectively.

8.4.2 Security protocols

We will now consider two forms of security protocols — sets of rules used by
computers to communicate with each other across a network — when using the
internet:

@ Secure Sockets Layer (SSL)
e Transport Layer Security (TLS).

Internet




8.4 Additional security of data online

Secure Sockets Layer (SSL) is a type of protocol R T T

that allows data to be sent and received securely sends a message 5o that The web browser responds by

over the internet. it can connect with the |—a| = "i'swiat o . i"%ﬁ;tmﬁcmﬁ
When a user logs on to a website, SSL encrypts Leqs:c"ﬂdwgyhssﬁ' which identifies itself to the user’s web

the data — only the user’s computer and the web broossr

server are able to make sense of what is being

transmitted. A user will know it SSL is being Once this message is If the web browser can

applied when they see https (as part of the website mifwﬁdl-je e &W:f:f'?ﬂ:;?‘:m

address) or t_h-: small padlock in the status bar bonseiidthe = = ;;5;9& Ettote I

at the top of the screen. Figure 8.8 shows whar SSL-encrypted two-way web server to allow

happens when a user wants to access a secure patestey bege CoTmANIEton 1o begin

website and receive and send data to it. Figure 8.8 Communicating across a network using SSL

Nate: SSL certificates are small data files that digitally bind an encryption key to an organisation’s details. When
installed on a web server, it shows as the green padlock and the https protocol and ensures secure connections
from a web server to a web browser.

Transport Layer Security (TLS) is similar to SSL but is a more recent security
system. TLS is a form of protocol that ensures the securiry and privacy of data
between devices and users when communicating over the internet. It is essentially
designed to provide encryption, authentication and dar integrity (data integrity
is maintaining the accuracy and the consistency of data) in a more effective way
than its predecessor, SSL.

When a website and a user communicate over the internet, TLS is designed to
prevent a third party hacking into this communication and causing problems with
data security.

TLS is formed of two layers:

e Record Protocol: this part of the communication can be used with or
without encryption (it contains the data being transferred over the internet).

e Handshake Protocol: this permits the website and the user to authenticate
each other and to make use of encryption algorithms (a secure session
between user and website is established ).

Only the most recent web browsers support both SSL and TLS, which is why the
older SSL is still used in many cases. But what are the main differences between
SSL and TLS, since they both effectively do the same thing?

e it is possible to extend TLS by adding new authentication methods

e TLS can make use of session caching, which improves the overall
performance compared to SSL (see the note below to explain this term)

e TLS separates the handshaking process from the record protocol (layer),
which holds all the data.

Session caching

When opening a TLS session, it requires a lot of computer time (due mainly to

the complex encryption keys being used). The use of session caching can avoid

the need to utilise so much computer time for each connection. TLS can either
establish a new session or attempt to resume an existing session; using the latrer
can boost system performance considerably.

Note: a cache is a collection of processed data that is kept on hand and reused in order to avoid costly repeated
database queries.
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8.4.3 Encryption

Encryption is used primarily to protect data in case it has been hacked or accessed
illegally. While encryption won’t prevent hacking, it makes the data meaningless
unless the recipient has the necessary decryption tools described below.

Encryption uses a secret key that has the capability of altering the characters in
a message. If this key is applied to a message, its content is changed, which then
makes it unreadable unless the recipient also has the same secret key. When this
secret key is applied to the encrypted message, it can be read.

The key used to encrypt (or encode) the message

i

Cypher script

i "t e r
is known as thEFnEI"_F, ption key; d}e key used to Bicryptian key
decrypt (or decipher) the message is known as ;
the decryprion key. When a message undergoes *| Encryption process
encryption it becomes cypher script; the original Ol
message is known as plain text. Figure 8.9 shows
how these are linked together. Figure 8.9 Encryption
Encryption key SENDER "YM3G 3G 1 N2GG1R2
Encryption FV3YY2P 3P DX13P Y2LY
b o| T2Z4V23Y RA2G
P YMVASRM YM2
This i a message 2PEKVHDY34P DVAK2GG"
written in plain text
before it goes
through the
encryption process’

YM3IG 3G 1 N2GG1R2
PVIYYZP 3P DX13P Y2LY
T274V23Y RAZG
Y¥MVASEM Y2
2PENVHDY34P DVAK2GG" “Thisisa rmi:sage
; written in plain text
Pecption] o before it 2
PO through gﬁ-ﬁ
Decryption key encryption process’

Figure 8.10 Example of the encryption and decryption process

8.4.4 Authentication

Authentication is used o verify thar data comes from a secure and trusted
source. It works with encryption to strengthen internet security. In this
section we will consider digiral certificates, passwords and biometrics in their
authentication roles.

Digital certificates

A digital certificate is a pair of files stored on a user’s computer — these are used
in the security of data sent over the internet. Each pair of files is divided into:

e a public key (which is known by anyone)
@ a private key (known to the computer user only).
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For example, when sending an email, the message is made more secure by
a@chng a digital certificate. When the message is receuied,. the recipient can l i v i i g
verify that it comes from a known or trusted source by viewing the public key | 595D vouhve two cptons fir peting 3 dotal
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% g b verify thee sutheniicty of reur cgraturs, but only on fa
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e the name of the digital certificate owner \wmmpedatdan —o—) g
e a serial number
e expiry date (the date range during which the certificate is valid) Figure 8.11 Digital IDs

e public key (used for encrypting messages and for digital signatures)
e digital signature of certificate authority (CA) — an example of this is VeriSign.

Operating systems and web browsers maintain lists of trusted CAs
(see Figure 8.11 for an example).

Passwords

When loggmg on to a system (for example, a bank website), a user will be asked
to type in their ;mﬂsword — this should be a combination of letters and numbers
that would be difficult for somebody else to guess. Strong passwords should
contain upper case and lower case characters, as well as numbers and other
keyboard symbaols, for example: Rn5K;2mL/8.

When the password is typed in, it often shows on the screen as ******** 5o
nobody overlooking can see what the user has typed in. If the user’s password
doesn’t match up with the user ID then access will be denied. Many systems
ask for the password to be typed in twice as a verification check (check on input
errors). To help protect the system, users are only allowed to type in their
password a certain number of times — usually three times is the maximum number
of tries allowed — before the system locks the user out. After that, the user will be
unable to log on until the system administrator has reset cheir password.

For example, if a user forgets their password when using the internet, they can
request that the password is sent to their email address. The password is never
shown on the computer screen for reasons of security.

Passwords should be changed on a regular basis in case they become known
to another user or even a hacker. In particular, it is important to prevent other
people gaining access to your password by way of spyware or viruses — many
methods to guard against this have been discussed earlier in this chapter.

It is often necessary to use a user ID or log in ID as well as a password. This
gives an additional security level since the user ID and password must match up
to allow a user to gain access to, for example, a bank website.

Biometrics

Biometrics relies on certain unique characteristics of human beings;
examples include:

e fingerprint scans

® signature recognition
® retina scans

® iris recognition

e face recognition

® voice recognition.
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Biometrics is used in a number of applications as a security device. For example,
some of the latest mobile phones use fingerprint matching before they can be
operated; some pharmaceutical companies use face recognition or retina scans
to allow entry to secure areas. We will now consider two of these biometric
techniques in a little more detail.

Fingerprint scans
Images of fingerprints are compared against previously scanned fingerprints

stored in a database; if they match then access is allowed. The system compares
patterns of ‘ridges’ and ‘valleys’, which are fairly unique (accuracy is about one

in 500).

An example of its use would be as a security method for entering a building.
Fingerprint scanning techniques have the following advantages in this

application:

e everybody’s fingerprints are unique, therefore this technique would improve
security since it would be difficult to replicate a person’s fingerprints

e other security devices (such as magnetic cards) can be lost or even stolen,
which makes them less effective

e it would be impossible to ‘sign in” for somebody else since the fingerprints
would match up to one person only on the database

e fingerprints can’t be misplaced; a person always has them!

What are the disadvantages in this application?

o relatdvely expensive to install and set up
e if a person’s fingers are damaged through an injury, this can have an effect on

the scanning accuracy
e some people may regard it as an infringement of civil liberties.

Retina scans

Retina scans use infrared light to scan the unique pattern of blood vessels in the
retina (at the back of the eye). It is a rather unpleasant technique, requiring a person
to sit totally still for 10 to 15 seconds while the scan takes place. It is very secure

as nobody has vet found a way to duplicate blood vessels patterns (the accuracy is
about one in ten million).

Table 8.2 Comparison of the six comman biometric techniques

Biometric Comparative Comparative | Devices Social What can interfere
technique accuracy cost needed acceptability | with the procedure
Fingerprint scans | high accuracy medium scanner medium damaged fingers
(e.g., cuts)
Signature low accuracy medium an optical pen | high signatures can
recagnition change with time
Retina scans high accuragy high digital camera | low imitation of the eye
Iris recognition high accuracy high digital camera | low wearing of glasses
Face recognition | medivm-low medium digital camera | high facial hair or glasses
accuracy
Voice recognition | medium accuracy | medium microphone | high background noise or

person has a cold

©
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Table 8.4 Comparison of the advantages and disadvantages of the six common biometric techniques

Biometric technique

Advantages

Disadvantages

Fingerprint scans

= one of the most developed biometric techniques

= very high accuracy

® very easy 1o use

» relatively small storage requirements for the
biometric data created

= for some people it is very intrusive, since itis still related to
criminal identification
= it can make mistakes if the skin is damaged (e.g., cuts)

Signature recognition | » non-intrusive + if individuals do not sign their names in a consistent manner
s requires very little time to verify (about five seconds) there may be problems with signature verification
» relatively low-cost technology = high error rate (one in 50)
Retina scans = very high accuracy = it is very intrusive
+ there is no known way to replicate a person’s retina | » it can be relatively slow to verify retina scan with stored scans
= yery expensive to install and set up
Iris recognition = very high accuracy ® yery intrusive

= verification time is generally less than five seconds

= uses a ot of memory for the data to be stored
= very expensive to install and set up

Face recognition

* non-intrusive method
» relatively inexpensive technology

= it is affected by changes in lighting, the person’s hair, their age,
and if the person is wearing glasses

Voice recognition

* non-intrusive method
« verification takes less than five seconds
+ relatively inexpensive technology

* a person'’s voice can be recorded easily and used for
unauthorised access

* low accuracy

® an illness, such as a cold, can change a person’s voice, making
absclute identification difficult or impossible

Irl_z.znf;:art:iste 8d

.

Find out which applications use each of the biometric technigques described in this section.
Consider all the advantages and disadvantages of each method and make conclusions about its
suitability for the applications you found.

Online credit fraud
In spite of all the security systems described above, online credit card fraud is still

too common. It basically happens for the following reasons:

e hackers gaining access to a user’s computer through the use of spyware,
phishing or pharming; any of these methods can trick a user who is not
particularly IT literate; the user can be tricked into giving personal and financial
details that enable the hacker to gain full access to a user’s account; this can
lead to unauthorised purchases or even removal of money from an account if
it remains undetected for a few days

e the breaking of passwords through a number of techniques is an all-too-familiar
risk; if passwords are weak or no encryption is used then it is a relatively easy task
to break these passwords and allow illegal access to bank and credit card accounts

e it is always a good idea to type in a web address or URL rather than ‘copy and
paste it” from an email or other website. Sometimes the web address/URL is
altered very slightly in the email and the user ends up visiting a fake website.
Once they visit the fake website it is possible that they will give personal and
financial details to a fraudster without the user’s knowledge — by physically typing
in the web address the user will ensure they ger it right and avoid such risks

e if the user is using wireless technology, it is very important for internet access to
be password controlled since it is relatively easy to tap in to wireless networks
without password protection
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e if a user logs in to an account or website in a public place (such as an airport using
the available Wi-Fi ‘hotspots’) it is necessary to be very vigilant; there is always a
risk that somebody is monitoring internet usage in the area and will try to tap in
to the data thatis going to and from any computer using this wireless link

e even large organisations can be subject to cybercrime; in recent years, the
cloud and some large retail companies have been the targets for hackers,
which leaves customers very vulnerable.

There are a number of simple precautions users can take:

e always use varied and complex passwords for all your accounts (see earlier notes)

e check the accuracy of bank accounts continually and resolve any discrepancies
immediately

e only provide personal information on sites that have *https’ in the web
address or have the padlock icon in the web browser

® don’t provide personal information to any unsolicited requests for
information; this is often a sign of phishing

e don’t open emails or attachments from unknown senders

e delete any messages from your spam folder on a regular basis

e report any suspicious phishing activity to the company that is used by the
perpetrator

e only download software from sites that can be trusted.

Cloud security

Several computer (especially tablets and laptops) and mobile phone manufacturers
encourage customers to store or backup their files on a medium known as the
cloud. Users purchase cloud storage and can then access all their files (for example,
photos, videos, music or e-books) from any device anywhere in the world. This has
obvious advanrages:

e you don’t need to carry memory sticks around with you if you want to access
your files away from home

e you don’t have to pay for large storage capacity on your computer/tablet or
mobile phone

e because the cloud is controlled by external companies, they will ensure
that your files are backed up and therefore reduce the possibility of losing
irreplaceable data

e the ability to synchronise (sync) files ensures they are automarically updated
across all devices; this means that the latest version of a file saved on a deskrop
PC, for example, is also available on other devices, such as a smartphone

e cloud storage is also ideal for collaboration purposes; it allows several users to
edit and collaborate on a single file or document — there is no need to worry
about tracking the latest version or which user made the changes.

In spite of all these obvious advantages, there are still security worries about using
cloud storage. The main fears are data security and darta loss.
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Data security

Companies that transfer vast amounts of confidential data from their own systems
to a cloud service provider are effectively relinquishing control of their own data
security. This raises a number of questions:

e What physical security exists regarding the building where the data is housed?

e How good is the cloud service provider’s resistance to natural disasters or
power cuts?

e What safeguards exist regarding personnel who work for the cloud service
company? Can they use their authorisation codes to access confidential data
for monetary purposes?

Data loss
There is a risk that important and irreplaceable data could be lost from cloud
storage facilities. Actons from hackers (gaining access to accounts or pharming
attacks, for example) could lead to loss or corruption of data. Users need to be
certain sufficient safeguards exist to overcome these potentially very harmful risks.
In late September 2014, three breaches of security involving two of the largest
cloud service providers showed why many of the above fears make people a little
nervous of using this facility to store their important files:

e the XEN security threat, which forced several cloud operators to reboot all
their cloud servers; this was caused by a problem in the XEN hypervisor
(a hypervisor is a piece of computer software, firmware or hardware that
creates and runs virtual machines)

e a recent case where a large cloud service provider permanently lost data
during a routine backup procedure

e the celebrity photos cloud hacking scandal, where over 100 ‘interesting’ photos
of celebrities were leaked; hackers had gained access to a number of cloud
accounts, which enabled them to publish the photos on social networks and to
sell them to publishing companies.

All of the reasons above have made individuals and companies nervous about
using cloud service providers. A ‘game’ between hackers and owners of online
service companies continues to simmer. Considerable amounts of advice have
been given in this chapter. Provided users are vigilant in their use of any device
connected to the internet then the possibility of being a victim of cybercrime is
considerably reduced.
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In this chapter you will learn about:

® how to tailor ICT solutions according to the audience

& copyright legislation

® legal, moral, ethical and cultural implications of ICT solutions
@ policing of the internet.

This chapter will consider the importance of researching your audience before
an ICT solution is implemented - this ranges from presentations through to
actual ICT systems which run companies. No matter how large or small the rask,
consideration of the people involved with the presentation or full solution must
be taken into account.
The legal, moral, ethical and cultural aspects of ICT solutions will also be
considered together with the age-old question ‘Should the internet be policed?’
At the end of the chapter, you should have some idea about the importance of
the above topics, particularly in the muldcultural and litigation-driven society we
now live in.

9.1 Audience appreciation

When planning and creating ICT solutions, it is important to consider the
audience who will either use or take part in the solution. The following list shows
a number of factors that should be considered — not all of them are relevant to
every proposed solution, of course.

® The age of the target group (young children will have a different appreciation
and response compared to a more mature group of adults, for example).

e The experiences of the audience (a board of company directors would
expect a different approach compared to an audience composed of teenage
school children).

® The expectation of the audience (for example, if you are advertising or giving
a presentation on a new restaurant, an older audience would expect to see
fine wines and good waiter service; whereas a group of students would be
more interested in pizzas and fast counter service).

» Knowledge of the audience (for example, graduates in maths would expect to
see a different approach to a solution than a group of history students).

When starting to look at the ICT solution, some or all of these factors need to
be taken into account. Some research needs to be done first to find out about the
target audience. This could be done by:

e interviewing a cross section of the target group to find out how to engage the
audience (if this involves a major ICT solution, then this may have to involve
many of the techniques that were described in Chapter 7)

e giving out questionnaires to people in the target group to find out their
background, interests, and so on, so that the final solution can be tailored to
meet the full expectation of the audience

e carrying out market research — this could involve the two techniques
described above, but would certainly involve a more sophisticated and in-
depth analysis of the data received (it would all depend on how large the
‘affected’ audience is likely to be).

©
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9.1.1 Giving a sample presentation to an audience

Let us now consider a phone company who market a number of different mobile

phones. The company has decided to do two presentations regarding the sales
and features of the four different mobile phones they market and sell:

& one presentation is to be given ro the sales ream who will receive different
bonus payments depending on the phone sold
e a second presentation is to be given to a potential group of customers.

How would these two presentations differ? The first group (the sales team), will

have technical knowledge and will be interested in the profitability of each sale.

The second group (end-users), will only be interested in the price and the features

found on each phone.

The language used, the need for multimedia, the length of the presentation,
the need for audience participation (an interactive approach) and the examples

used to illustrate certain points are all key factors when writing the presentations.

Let us look at each of these in turn:

* Mo vulgarity or use of inappropriate language since
this can easily offend pecple

» The use of technical terms should be reserved for an
experienced or technical audience

» Use of sound, video and animation will always
catch the attention of the audience ...

e . Butitisi rtant not to overdo it in case the
message gets hidden because of too many
distractions in the presentation

* A young audience is more likely to respond to loud

music and embedded video clips

= Complicated descriptions are often better explained

using graphs andfor animations

Language used

Multimedia used

» Long presentations will only work if they are
interesting and engage the audience

= A very young audience would quickly get bored
and start to & restless

|/

Length of presentation

Interactive presentation

= Asking questions or getting the audience to "try’
things is abways a good strategy ...

... But always be aware that not everyone wants
to take part

Examples used

= When using examples to illustrate ideas,
remember to be understanding (e.g. don't refer to
meat products if the audience is vegetarian or to
alcohol if the group contains people who could
be offended by its reference)

Now let us consider our mobile phone presentation.
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The data to be used in the two presentations is based on the following:

» sales of each phone over three years

@ selling (retail) price of each phone

o percentage profit made on each phone
e how the prices and profit margin changed over the three-year period

Table 9.1
2014 2015 2016
Retail price | % profit | Retail price | % profit Retail price % profit
Neophone $400 35% $440 37 % $450 40%
Rappia $525 29% $560 3% $590 30%
Wintry $350 40% $380 40% 3400 41%
Samstalk $650 25% $700 27% 3750 30%

e features of each phone (do they have a camera, memory size, do they have a
touch screen and do they have an MP3 player).

It is worth remembering here that customers would be more receptive to colours,
supporting images and special effects (e.g. slide transitions). Whereas the sales
team (who already know about selling the phones) simply want to know the facts.
Customers, on the other hand, really want to be ‘entertained’ by the phone
presentation.

Table 9.2
Mobile phone features
Camera Memory Touchscreen MP3 player
Neophone Y 16GE ¥ +
Rappia Y 32GE X ¥
Wintry Y 16GE X x
Samstalk N 64GB 3y 3

e P
Exercise 9a
Produce the two presentations for the scenario given in Section 9.1.1:

@ for the marketing and sales team
# for a group of customers,

Using your knowledge from Section 9.1 and from Chapter 19 (Presentations), consider how
to present the information in Table 9.1 and Table 9.2 to the two groups. Also consider what

information you might want to have in each presentation and any additional information you
might need.
For the maobile phone features, you may like to use icons such as:

L] @ built-in camera
° ' memory

° touchscreen

o MP3 player.
@
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Additional example

This second example (which is the introduction to Exercise 9b) considers
producing a presentation on the ‘increase in world population over the next ten
years’. The presentation is to be given to two different audiences:

@ adults
o children of primary school age (5 to 11 years old).

We have already covered aspects of an adult audience. Whart needs to be considered
when presenting to young children?

o careful consideration needs to be given to font type used; a large font size is
more likely to make young children interested

o bright colours will keep their attention

o use of the correct language (for example, to say ‘the world population is
7.1 billion for which China accounts for 1.4 billion’ is acceptable to
adults; young children won’t understand the figures or the statistics so
the presentation would need to say ‘the world’s population is very big; for
example, 60 million people live in the UK. But some countries, such as
China, are much bigger than this’, and so on)

o use of lots of images to make it amusing (and have sound effects as well)

o use of slide transitions and animation to keep their atrention.

Exercise 9b

Produce two slide presentations on ‘changes to the world population’. One presentation is
aimed at an adult audience and the other is aimed at a very young audience (5 to 11 years).
Write down your reasons for the features of each presentation you produce.

It is important to remember that the example given in Section 9.1.1 was a
presentation to two very different groups of people. However, the audience may
be the actual users of the ICT solution. To meet the audience requirements in
this case also requires a number of key considerations, for example:

o how skilled is the workforce (the interface might need to be icon-driven if the
staff are either computer-illiterate or not very skilled)

» how old is the workforce (is the interface appropriate for all the age ranges
who will use the system)

o are any of the staff disabled (different disabilities require different methods to
allow them to interface with a computer system)?

. :
Exercise 9c

A small company employs a workforce where 35% of the staff are disabled, have learning
difficulties or come from an ethnic minority. The company markets various food products.

® 10% of the staff have little or no hand or arm movement,
@ 10% of the staff have learning difficulties.
® 15% of the staff come from ethnic minorities.

Write an article on the features needed in a computer interface to cope with the range of
different staff that work within the company,

\. o
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9.2 Legal, moral, ethical and cultural appreciation

9.2.1 Software copyright and privacy

Software is protected by copyright laws in much the same way as music CDs,
videos and articles from magazines and books are protected.

When software is supplied on CD or DVD there are certain rules that must be
obeyed. It is illegal to:

o make a software copy and then sell it or give it away to a friend or colleague

® use software on a network or in multiple computers unless a licence has been
acquired to allow this to happen

# use coding from the copyright software in your own software and then pass
this software on or sell it as your own withour the permission of the copyright
holders

e rent out a software package without permission to do so from the publishers

# use the name of copyrighted software on other software without agreement
to do so.

Software piracy (illegal copies of software) is a big issue amongst software
companies. They take many steps to stop the illegal copying of software and to stop
illegal copies being used once they have been sold. There are a number of ways
software is protected either by making the installer agree to certain conditions or by
methods which require the original software to be present for it to work:

® when software is being installed, the user will be asked to key in a unique
reference number or product key (a string of letters and numbers) which was
supplied with the original copy of the software (for example: 4a3c Oefa 65ab
a8le)

o the user will be asked to click “OK’ /"I AGREE’ or put a cross in a box to
agree to the licence agreement before the software continues to install

o the original software packaging often comes with a sticker informing the
purchaser that it is illegal to make copies of the software; the label is often in
the form of a hologram indicating that this is a genuine copy

o some software will only run if the CD-ROM, DVD-ROM or memory stick
is actually in the drive; this stops illegal multiple use and network use of the
software

o some software will only run if a dongle is plugged into one of the USB ports.

MNote: A dongle is a small device, usually plugged into one of the computer’s USB ports. It is used to allow
wireless communications with devices, such as a keyboard, and for the use of protected software {e.q. it may
contain important files and the software will anly run if the dongle is plugged into the computer).

The Federation Against Software Theft (FAST) was set up in the UK many years
ago to protect the software industry against piracy. FAST prosecutes organisations
and individuals who are involved in any copyright infringements. There are legal
penalties for anyone found guilty of such infringement.
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Similar organisations exist in many countries to globally protect software from
piracy. The following extract is a typical example of how strict the anti-piracy laws
are in many countries:

TRADERS FINED $100,000

Two eBay traders (from the US) agreed this week to pay a total of $100,000
in damages after they were caught selling illegal copies of Norton security
software. The SIIA settled the case against the two traders who also agreed
to stop selling illegal software and provided SITA with records identifying
their customers and suppliers.

Reproduced with the kind permission of out-law.com.

9.2.2 Legal, moral, ethical and cultural implications

Naote: it is also worth looking at Chapters 5, 8 and 10 for further information on the legal implications of ICT.

Definitions:

o Legal covers the law; whether an action is punishable by law.

o Morality governs the private and personal interactions berween people and is
usually determined by the person concerned.

o Ethics governs professional interactions, for example, codes of behaviour
practised by a society or group of people sometimes going against an
individual’s own sense of morality.

¢ Culture refers ro the attitudes, values and practices shared by a society or
group of people.

Essentially, anything which breaks the law is termed il/egal. Examples from ICT
would include copying software and then selling it without the permission of the
copyright holders. This was covered in Section 9.2.1.

Morality covers the human desire to distinguish between right and wrong.
The only problem here is that culture can get in the way. What may be immoral
in some cultures is regarded as acceptable practice in other cultures. Because
something is immoral, it isn’t necessarily illegal (and vice versa). Altering
websites or creating fake websites is not in itself illegal; provided the person who
carries out the act doesn’t try to gain from their actions — it is simply an immoral
act since it can cause distress to others who aren’t aware that it was simply a
harmless prank. As soon as they try to obtain personal and financial data then
it becomes an illegal act. Some people regard hacking as simply immoral — this
again ceases to be true if the act of hacking leads to breaking national security, or
financial gain or leads to revealing personal information which leads to distress.
It can be a very thin dividing line between an immoral act and an illegal act.

Unethical behaviour is essentially breaking a code of conduct. For example,
if somebody works for a software company and passes on some of the ideas to a
rival company, this would be regarded as unethical behaviour. Unless the software
passed on is part of national security, then it isn’t actually illegal to do this.

The importance of culture is less clear-cut. Writing software games that make
fun of religion could be seen by certain people as unacceprable behaviour — but
some cultures would find it funny and wouldn’t understand why it was seen as
offensive. When writing computer games, for example, programmers need to be
careful that they don’t include items which some cultures would find offensive
or obscene. Again, this may not be seen as unethical and certainly not illegal, but
nonetheless can cause distress.
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fExercise 9d

Suppose John works for a company during the day that develops and markets software for
use by car manufacturers. In the evening, he works with a small team who write software for
computer games. Consider which of the following can be termed unethical, immoral or illegal
(it is possible some things may be regarded as all three):

1 John uses some of the software routines from his day job when writing computer games.

2 lohn claims that the software routines he uses from his day job were all written by himself.

3 John has some of his software written overseas, but only pays them a very low wage to do
the work.

4 lohn writes some of his computer games using the computer systems in his day job.

5 To help advertise his computer games, John hires a 'hacker’ who breaks into websites so
that ‘pop ups' appear which advertise the games free of charge.

6 Some of the games software written by John's compary makes fun of people who have
certain disabilities.

7 Some of the games that John writes collect information from the user's computer and send
the data back to John's computer.

Once you have decided the answers to the above seven statements, write down other activities
which fall into the illegal, unethical or immoral category. For each activity, give reasons why they
fall into one or more of these categories.

. o

At the end of Exercise 9d you should have come to the following conclusions:
statements 1, 2 and 4 are unethical; statements 2, 3 and 6 are immoral; statements
5 and 7 are illegal. But this can vary in some countries; for example, statement 1
may be illegal in certain parts of the world.

9.2.3 Should the internet be policed?

This is a question which continues to cause much discussion. Recent events in
hacking (e.g. the hacking of Sony Films in USA) and in terrorism (e.g. the 2015
terrorist attacks in France) have brought increasing pressure from many people
to start policing the internet. Those that support freedom of speech argue that
the internet only works because it isn’t policed. Many security departments

and governments believe that the hacking and terrorism attacks could have

been stopped by having tighter laws (allowing them to ‘eavesdrop’ on any data
transmission on the internet). There are many points that support both sides of
the argument.

Arguments in favour of some form of internet control

o It would prevent illegal material being posted on websites (e.g. racist
comments, pornography, terrorist activities, and so on).

e People find it much easier to discover information which can have serious
consequences (e.g. how to be a hacker, how to make a bomb, and so on);
although this can be found in books, it is much easier for a novice to find the
required information using a search engine.

e Some form of control would prevent children and other vulnerable groups
from being subjected to undesirable websites.

» Some form of control would stop incorrect information being published on
websires.

©
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Arguments against some form of internet control

o Material published on websites is already available from other sources.

¢ It would be very expensive to police all websites and users would have to pay
for this somehow.

¢ It would be difficult to enforce rules and regulations on a global scale.

o It can be argued that policing would go against freedom of information/
speech.

¢ Many topics and comments posted on websites are already illegal and laws
already exist to deal with the offenders.

e Who is to decide what is illegal or offensive — many things are only offensive
to certain people (e.g. religious comments) but not to the majority.

Having read the arguments for and against policing, you may wish to enter into
your own debate as to whether freedom of speech is so important that the risks
of more internet legislation would be too damaging. However, you might argue
that losing some of your freedom of speech is a small price to pay for your own

physical safety.
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In this chapter you will learn about:

# communication constraints when using emails

® email groups

@ coud storage

@ spam

® the internet

@ intranets

@ the world wide web (www)

# blogs, wikis and social networking sites

@ searching the internet for information. _/’

This chapter covers cerrain aspects of using the interner. We will consider rules
and regulations when sending emails and also look at several features of the
internet. In particular, we will define and explain many of the internet terms used
and how to search for information on the internet. The chapter also considers the
differences between the internet, the world wide web and intranets.

10.1 Communication with other ICT users using email
10.1.1 Constraints

Emails are now one of the most common ways of communicating berween
people. However, there are many rules we need to follow to ensure the security
of the messages sent and also to prevent people from writing things that are
regarded as unacceptable. The first part of this chapter considers these constraints.

Laws

Many countries have laws to protect people against the misuse of emails.
The following diagram is a guideline to the rules that most countries require
companies and individuals to abide by when sending out emails.

Many countries

require senders of

emails to obtain ‘opt-in”

permission before

emails are sent out.
It is important that A company or
emails are not sent out individual must have a
with false or misleading clear way for redipients

subject lines. 1o ‘opt out’.

. Companies must
fnuvi‘t]lgc?:cofnm add:mls provide subscribers with
f pany a very clear way to

rom companies or unsubscribe from their
arganisations. listings.
Many countries don't Companies and
allow companies or organisations must make
organisations to harvest their privacy policy very
email addresses (this is clear to subscribers —
the process of capturing who must be made
lists of email addresses), aware of such policies.

Figure 10.1 Email laws

@
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Acceptable language

The language used by people when writing emails must lie within an acceptable
code of practice. The following is a list of unacceptable content to be used in
emails, text messages and online forums:

o obscene images

e language that is regarded as abusive, profane, inflammatory, coercive,
defamatory or blasphemous

e racist, exploitative, violent messages

e use of illegal materials in messages.

This list doesn’t cover everything bur gives some idea of what is not acceptable
when posting messages or items on the internet. In many countries there are very
stiff penalties for going outside the above boundaries, and it is not regarded as
adequate that recipients can simply delete images or messages.

It is essential that anyone writing emails or posting messages on, for example,
bulletin boards, is aware of the above constraints.

Copyright
It is very important to realise that emails are subject to copyright laws. Just
because it is relatively easy to forward an email does not mean it is always legal to
do so. This is also true of any attachments sent with an email.

As with web pages, the copyright in an email is determined by its content.

Printing, copying or forwarding emails is generally not considered a breach of
copyright unless the sender has indicated clearly that the message is confidential
or the subject of copyright law. It is important that the recipient checks this our
before forwarding it on to somebody else. Most companies or organisations will
clearly ser out their policies on sending emails and the material that they contain.
This will be particularly true if the sender’s email address is part of the company’s
name, for example A.N.User@company_name.com. Emails and attachments from
companies and organisations will usually contain a copyright statement, such as:

Any dissemination or copying of this email or attachment is strictly prohibited
unless you are the intended recipient or are responsible for delivering the
message to the intended recipient. If you have received this email in error,
please let us know and then delete the original email and any attachments.

It is common for the message to then make some statement that the views and
opinions in the email may not represent those of the company, and that the contents
may be subject to disclosure under the Freedom of Information Act. Companies are
clearly very concerned about any potential risk of copyright infringement.

Security and password protection

It is very important to consider the security of emails. Many security aspects
have been covered elsewhere in this book but some of the factors to consider are
repeated here for completeness.

Some methods of increasing the security of emails include:

e using strong passwords when logging on to your email (for example, the
name of your pet dog is a weak password; strong passwords contain a
combination of letters, numbers and other symbols: Sy12@#TT90kj=0 would
be regarded as a strong password)

e changing passwords on a regular basis
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e using spam filters to remove suspicious emails to a ‘junk folder’ or even to
block the email entirely

e running anti-virus and anti-spam software at all times on your computer to
protect against emails from unknown or malicious sources.

Emails are said to be vulnerable to both passive and active attacks. Passive attacks
include the release of email material to other users without your consent. Active
attacks involve the modification of your messages or even denial of service (i.e.,
overloading your system by sending thousands of emails, which basically ‘clogs up’
your computer and makes internet access almost impossible ). Active attacks can
also involve viruses or phishing attacks (these are covered elsewhere in the book).

Netiquette

Netiquette is a shortened form of the phrase internet etiquette, which refers to
the need to respect other users’ views and display common courtesy when posting
views in online discussion groups or when sending out emails. It is very important
to consider what you write always since the reader can’t see your facial expressions
or body language. What may have been intended to be humorous could offend
somebody if they misunderstand your message and make the wrong conclusions.
Always be aware of this when posting messages or sending emails.

There are a number of rules governing netiquette — one such source is The
Core Rules of Netiquette by Virginia Shea (published in 1994); but the following
diagram gives the reader some idea of what constitutes netiquette.

. Don't be abusive —don't threaten people or use
personal violence.

2. Don't send spam — don't repeatedly send somebody
the same information.

3. Be clear and succinct with your message — don‘t waffle.

4. Remember that posts are public in most cases and can
be read by anyone,

5. Abways check your spelling and grammar — give a good
impression,

6. Respect people’s privacy and don't discuss or publish
information that might embarrass somebody.

7. Forgive people’s mistakes - don't be compelled to respond
to an efror.

8. Don't use CAPITAL LETTERS to highlight comments — this is
seen as ‘shouting’ in emails, text messages and
online forums.

9, Don't plagiarise — always acknowledge guotes used in
any messages you write.

10. Don't use too many emoticons as they might

annoy your readers,

Figure 10.2 Rules of netiquette

©
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10.1.2 Spam

Any unsolicited email sent over the internet is regarded as spam. It is often sent
to multiple recipients and can range from being simply annoying to dangerous -
spam can contain viruses or be part of a phishing scam (see earlier chapters).
The origin of the word is open to debate: it ranges from the name of an old
war-time foodstuft called spam to a word used in an old BBC Monty Python
television comedy sketch (‘spam, spam, spam, spam, spam, spam...” —a word
repeated many times!).

Spam can affect many online operations (for example, YouTube) where links
(called ‘spambots’) are posted within videos that send users to another website.

While some regard spam as a cheap way of advertising to many people at the
same time, most people consider it to be a big nuisance. The main disadvantages
are:

e it uses up people’s time

e it generally annoys people

e it uses up valuable bandwidth on the internet, slowing it down
e it can have viruses attached or even be part of a phishing scam
e it can clog up users’ inboxes.

Spam is not just a problem for computer users — it can also affect mobile phones.
In this case it is usually text messages being send to multiple phones. They

are sometimes referred to as ‘spasms’ (spam SMS) - at the basic level they just
annoy people, but in some countries or with some mobile phone providers, users
are charged for each message they receive. It then becomes more than just an
annoyance! (Look back at Chapter 8 for ways to prevent spam. )

10.1.3 Email groups

Email groups are used for a number of purposes:

e it is easier for a user to send out multiple emails if the addresses are all
grouped together under a single name; the user only needs to use that single
name in the ‘to” box

e companies and organisations can group people together for marketing
purposes, for example according to age, ethnicity, hobbies, favourite music
and so on - this means that each email can target specific groups

e ‘spammers’ can create email groups by buying addresses of people from
certain companies or from software that ‘raids’ address books on computers
or email companies — this means that several thousand people can be sent
spam by simply pressing the <enter> key

e companies use email groups to set up meetings (for example, for a video
conference) to ensure that everybody is always invited to attend — it would
be easy to forget a person if the email addresses were all typed in individually;
this way you can be sure all the correct people are sent messages.

10.2 Effective use of the internet
10.2.1 The internet

The internet is a worldwide collection of networks that allows users to:

e send and receive emails
e chat online (using text, voice and/or video)
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e wransfer files from computer to computer (using file transfer protocols)

® browse the world wide web.

In 2015 it was estimated that over three billion people use the internet across the
world. The internet isn’t actually owned by any single person or organisation. It is a

concept rather than something tangible (that is, something that can be touched) and

relies on a physical infrastructure that allows networks to connect to other networks.
The world wide web (the web, or www) is only part of the internet, which
users can access by way of a web browser. It consists of a massive collection of
web pages and has been based on the hypertext transfer protocol (http ) since
1989, The world wide web is a way of accessing information over the medium
known as the internet; the two terms ‘www” and ‘internet’ are clearly not the

same thing and should not be confused.

10.2.2 Intranets

Many companies use an intranet as well as the
internet. An intranet is defined as ‘a computer
network based on internet technology but
designed to meet the internal needs for sharing
information within a single organisation or
company’. Aecess to an intranet is usually confined
to a company or organisation and, unlike the
internet, is not available to the general public.

Intranets reside behind a firewall and are only
accessible:

network

___:!-J host host )_;!—,
netwark
gateway
gateway
network

e internally to members of the company, or
@ to people given various levels of access who are
external to the company (see later).

There are a number of reasons for adopting

] |
E5= host

|
htstq__,_'_‘_;-; |

intranets rather than using the internet:

e intranets are safer since there is less chance of
external hacking or viruses

e it is possible to prevent external links to, for example,
certain websites

e companies can ensure that the information available
is specific to their needs

e it is easier to send out sensitive messages in the
knowledge that they will remain within the company

e intranets offer better bandwidth than the internet,
thus there are fewer connection limits than with
the internet (that is, the number of bits per second
that can be transmitted are usually higher within an
intranet)

e it is possible to create extranets that allow intranets
to be extended outside the organisation but with
the same advantages as an intranet; this allows, for
example, trading partners to have controlled access
to some of the information (commercially-sensitive
information is password protected).

Figure 10.2

Intranet

Communication via

mobile phone

Communication via
virtual private network

'

A person can connect
to the company
intranet using the
mobile phaone

1o contact
the company's secure
server, a number of
safequards will permit
only certain users to
have access to
commercial data.

Connection to the
company's secure
server is made via the
intemet; secrat keys
are used to encrypt all
communications
between the user and
the server; no one can
'eavesdrop’ on the
transmitted data
without these keys — it
is an example of 3
virtual private

network (VPN).

Figure 10.4 Connecting to an intranet though a mobile
phone network or virtual private network
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Figure 10.5 How intranets, extranets and the internet can be connected together

What are the differences between the internet and an

intranet?

e The term ‘internet’ comes from the phrase: internarional nerwork.

e The term ‘intranet’ comes from the phrase: internal restricted access
network.

e Anintranet is used to give local information relevant to the company or
organisation whereas the internet covers topics of global or general interest.

e It is possible to block certain websites using the intranet; while this is also
possible with the internet, it is more difficult.

e An intranet requires password and user ID entry and can only be accessed
from agreed points/computers; the internet can be accessed from anywhere
in the world provided the user has an ISP account.

e An intranet is behind a firewall, which gives seme protection against hackers,
viruses, and so on; this is more difficult to do with internet access since it is
open on an international scale.

e The internet can be public access, whereas intranets tend to be private access.

10.2.3 Cloud storage

Cloud storage is a method of data storage where data is stored on offsite servers

— the physical storage covers hundreds of servers in many locations. The same

dara is stored on more than one server in case of maintenance or repair, allowing

clients to access data at any time. This is known as data redundancy. The physical

environment is owned and managed by a hosting company.
Security aspects of cloud storage were discussed in Chapter 8.
There are three common systems:

e Public cloud: this is a storage environment where the customer/client and
cloud storage provider are different companies.

e Private cloud: this is storage provided by a dedicated environment behind a
company firewall; customer/client and cloud storage provider are integrated
and operate as a single entity.
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e Hybrid cloud: this is a combination of the two previous environments; some
data resides in the private cloud while less-sensitive /less-commercial data can
be accessed from a public cloud storage provider.

Instead of saving data on a local hard disk or other storage device, a user can save
their dara ‘in the cloud’. The advantages and disadvanrages of doing this will now
be discussed.

Advantages

e Customer,/client files stored in the cloud can be accessed at any time, from
any device, anywhere in the world, provided internet access is available.

e There is no need for a customer/client to carry an external storage
device with them, or even to use the same computer, to store and retrieve
information.

e The cloud provides the user with remote backup of data with obvious
advantages to alleviate data loss/disaster recovery.

e Ifa customer/client has a failure of their hard disk or backup device, cloud
storage will allow recovery of their data.

® The cloud system offers almost unlimited storage capacity.

Disadvantages

e Security aspects of cloud storage were discussed in Chapter 8.

e If the customer/client has a slow or unstable internet connection, they could
have problems accessing or downloading their data /files.

e Costs can be high if a large storage capacity is required; it can also be
expensive to pay for high download /upload data transfer limits with the
customer/client internet service provider (ISP).

® The porential failure of the cloud storage company is always possible — this
poses a risk of loss of all backup data.

10.2.4 General internet terms
A number of terms have been introduced in this chapter — this section considers
the definition of these terms.

Hypertext transfer protocol (http and https)

Hypertext transfer protocol (http) is a set of rules that must be obeyed when
transferring data across the internet. Protocols are sets of rules agreed by the
‘sender” and ‘recipient’ when darta is being transferred between devices, When a
web page is being accessed, entering ‘http: //” at the front of an address tells the
web browser that http rules for communication are to be obeyed.

If htep is omitted from the address, most web browsers now default to heep.

When some form of security (for example, SSL or TLS) certification or
encryption is used (refer to Chaprer 8) then the prorocol is changed to hreps (this
is often seen as the padlock symbol 3. The letter s’ after http refers to ‘secure’.

Because of encryption, it is slower to use https than hetp, so it is usually only
adopted when sensitive or private data is being transferred across the internet.

@
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Web browsers and URLs

A web browser is software that allows a user to display a web page on their
computer screen. They interpret or translate the HTML (hypertext markup
language — see later chapters) from websites and show the result of the
translation. This can often be in the form of videos, images or sound. Most web
browsers share the following features:

e they have a ‘home’ page

e they have the ability to store a user’s favourite websites /pages

e they keep a history of the websites visited by the user

o they give the ability to go backward and forward through websites opened

e they have hyperlinks that allow users to navigate berween web pages; these
hyperlinks are shown as blue underlined rext or use a small picture, such as a
pointed finger @, under a phrase or image. By clicking on these hyperlinks

the user is sent to another website or web page.

Web browsers use uniform resource locators (URLs) to access websites, retrieve
files and so on. They are represented by a set of four numbers, for example
109.108.158.1 (i.e., http:/ /109.108.158.1).

However, this is not very user friendly, and an alphanumeric format is usually
used instead:

protocol: / /website address/path /filename
where:

e protocol is usually htep or hreps
e website address:
¢ domain host (www)
¢ domain name (name of website)
* domain type (.com, .org, .co, .net, .gov)
* sometimes a country code is given (.uk, .us, .de, .cy)
e path, which is a web page (if omitted then root directory of website)
e filename is the item on the web page

For example, http:/ /www.hoddereducation.co.uk /igcse ICT

An error will occur if any part of the URL is incorrect. Most frequently, error
page ‘HTTP 404" will display on the computer screen.

The web browser translates the web server name into an IP address (for
example, 109.108.158.1). The HTML is returned and is shown as a correctly
formatted page on the screen.

File transfer protocol (ftp)

File transfer protocol (ftp) is a network protocol used when transferring files
from one computer to another computer over the internet. It is similar to hrep
(used for the transter of web pages and data) and smtp (simple mail transfer
protocol — used when transferring emails); ftp is an application protocol for the
transfer of files across the internet.

Web browsers can be used to connect to an ftp address in much the same
way as you would connect to an http address, for example ftp: / /username@fip.

example.gov/ .
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Internet service provider (ISP)

An internet service provider (ISP’) is a company that provides users with access
to the internet. It is normal to pay a monthly fee for this service. When a user
registers with an ISP, an account is set up and they are given login details that
include a user ID and password.

An ISP has the equipment and telecommunications line access required to have
internet access — usually broadband connections, which use copper cables, or,
more recently, fibre-optic cables.

So whar is the difference berween an ISP and a web browser?

e ISPs provide the user with access to the internet for a monthly fee
e web browsers allow a user to view web pages.

10.2.5 Blogs, wikis and social networking sites

Blogs

Blogs (web logs) are personal internet journals where the writer (blogger) will
type in their observations on some topic (for example, a review abour the latest
movie release ) and perhaps provide links to some relevant websites.

Blogs tend to range from minor projects (such as the performance of a rock star)
through to important social issues. However, the comments made on blogs are not
immune from the law: bloggers can still be prosecuted for writing offensive material.

Features of blogs:

e updated on a regular basis by the author

e usually organised in reverse chronological order (most recent to least recent entry)
e normally public — anyone can read them

@ entries normally come from a single author

e other internet users can’t change blogs — they can only read them.

Microblogs are similar to blogs but are most often used on social networking
sites to make short, frequent posts. The posts can be done using instant
messaging, emails or other social networking vehicles (such as tweets). Social
nerworking sites use microblogs to allow members to update their personal
profiles, for example.

Another version is a b-blog — short for business blog — which is used by
businesses to promote themselves on the interner.

Wikis

Wikis are web applications or websites that allow users to create and edit web
pages using any web browser. A wiki will support hyperlinks and uses a very
simple syntax (known as wiki markup) to create pages. They are often described

as ‘web pages with an <edit> button’.
Features of wikis:

e anyone can edit, delete or modify the content

e many authors can be involved in a wiki

e it is possible to organise a page any way that the author(s) wish(es)

® shows/keeps track of all entries — i.e. it stores a document history

e can be easily edited using a web browser

@ allows large documents to be seen by many people — it is easier than emailing
several people.

@
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Social networking sites

Social networking sites focus on building online communities of users who
share the same interests and acdvities. They enable people to share photos, videos
and music, hobbies, favourite eating places, and so on. The members do this
by creating public profiles and thus form ‘relationships” with other users.
The dangers of such sites were covered earlier in Chapter 8.

Features of social networking sites:

each member is provided with free web space

each member can build their own private and public profiles

it is possible to upload content such as text messages, photos and videos
it is possible to “write on each other’s wall’

members are given free instant messaging and video chatting

it is possible to email other members within the community

members can create pages where they can post photos, articles, and so on
it is possible to invite people to become friends

members have control over who can access their private or personal data.

10.2.6 Searching the internet for information

One of the most useful and powerful aspects of the internet is the ability to easily
search for vast amounts of information on almost any given topic. There are
basically two ways to locate information:

e The first is to type in the URL if you know the name of the website you wish
to access.

e Ifyou don’t know where to find the information you are looking for, the
second method is to use a search engine.

Opening a website from a URL
As discussed earlier in the chapter, the URL contains

Find Ot Abaut Cambtidge . * |

the protocol, site address and file name. If you type
hrep:/ /www.cie.org.uk in to a web browser as shown
here, you will go to the home page for the website.

If you know the URL for a page within the website, 1 CAMBRIDGE
you can type the full entry into the web browser to get P inecrnational Fxaminations
a particular page. For example, if you want the IGCSE Excallencs in education

subjects page within the website, you could type in the

full URL: hitp:/ /www.cie.org. uk /programmes-and- Homo Cambridgator ¥  Frogrammes ond qualificaions ¥ |wamii ¥ News

qualifications /cambridge-secondary-2 /cambrid ge-

igese /subjects/ to get this page.
If you want to use this page frequently, you can
add it to your ‘“favourites’, which saves you having
to type in the URL every time.
It is also possible to search through the website
using the navigation tools until you find the web
page you are looking for.

CAMBRIDGE

Benermariaal T ssrnen oy

Excallamce a adusstign

Cambridge IGCSE

> Fogiaemes & guaiicrtoers )

smbridge Soccrdeny i

Hame Cordodge be ¥ Dagammes and gealiiceinns ~  ingniis ¥ Mo v Pofesgionsd devebproees ~
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Search engines

Search engines are useful if you don’t know the URL
of the website or if you want to find some information
but don’t know where to look. Many search engines
exist, and they search for websites using a variety of
methods, but they all have one common underlying
feature: they use the words entered in the search box
and look up in their database of web pages to find our
which of them martch your search string,

Obviously, the more detailed or specific your search
string, the more accurate the results (known as ‘hits’)

Eiﬁ'm --'\-pqumx'ﬁ‘itxl.c..* r_
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will be. For example, if we type ICT textbooks into
a typical search engine, the following options will

appear:
As you can see about 1.5 million *hits” or web
pages have been found. This is a lot of information.
We could narrow down the search by now typing in
ICT textbooks+Hodder+IGCSE - we now get a

“ Mlaky Gosgin o hemezage
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much reduced selection:

We now have reduced the number of web pages
to 217000, which is a vast reduction. However, the
search can be further refined using the advanced
search option.

Add this text if known and it will
search for both words together, not

just for either word.

The result is now only about 2000 hits.
Once the information is found it can then be saved
or used as follows:

e saved as a favourite (as described earlier) and
accessed when required

e by adding hyperlinks in a document, so that this
web page can be accessed when required

@ by using ‘Print Screen’ (or the equivalent — it
varies from computer to computer) and then
pasting the saved information into a word
processor page

e copy and pasting the information into another
document.

It is important to acknowledge your sources
of information when doing this, both to avoid
plagiarism and because the information may be
subject to copyright.

As we have already said, the internet is a vast
and very useful source of information, but it is
important to be aware of its disadvantages as well its
advantages.
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Advantages

¢ Information on the internet tends to be up-to-date since it is quicker and
easier to amend web pages than, for example, to reprint books.

e The internet has vast, almost limitless, amounts of information.

e Searching for information using a search engine is fast and easy.

® People can look for information in the comfort of their own home — there is
no need to travel to a library to find the required book or books.

e Unless the required book can be found in a library, there is a need to buy it -
information on the internet is usually free of charge.

e Pages on the internet can have multimedia elements (for example videos,
animations, cartoons and music/voiceovers) that make learning more
interesting and often make it easier to understand the ropics — unless
textbooks have accompanying CD-ROMs, this option is not available in
books.

Disadvantages

e The internet is not regulated — anything can be posted on a web page and,
consequently, information may be biased or torally incorrect (books, on the
other hand, usually undergo some form of review before being published).

e There is always the risk of accessing inappropriate websites when using search
engines; these can take many forms and can be very distressing to certain
people.

e It is too easy to be distracted when searching on the internet — users can find
computer games or enter social networking sites instead of doing their work.

o There is always the risk of ‘information overload’ if the user lacks the
necessary experience or expertise when using search engines.

e Because it is very easy to copy material from the internet, there is a huge risk
of plagiarism; this is more likely to occur than when using books since this
requires considerably more effort than a simple copy and paste.

e Some research skills are lost when using the internet as search engines do all
the work for you.

Why are internet searches to find relevant

information not always fast?

When using search engines, there is always the danger of information overload.
It is possible for millions of sites to be found matching the given criteria. Unless
the user narrows down their search criteria, it can take a long time to find out
exactly whart they are looking for. Also, if the user is uncertain of what needs to
be asked, it can also take a long time to obtain only relevant information.

While search engine companies deny it, certain websites are also placed at the
top of their lists. When a user keys in certain words, these websites in the list
always show up first in the search results and may not contain exactly what the
user is looking for. Search engines also rank the time it takes to load up pages
from websites — the fastest are given priority when the results appear on the
screen. All of this means that the user may not find exactly what they are looking
for when using the search engine.

The actual operation of search engines is very complex and is beyond the scope
of this book.
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Why isn’t it always easy to find reliable information

on the internet?

When using a search engine to find information on the internet, there is no
guarantee thar the material rerurned is accurate or unbiased. Essendially, anybody
is able to set up a website and write whatever they like without it having to be
first verified (the only stipulation is that the material posted doesn’t break any
laws — if it does, then the author is liable to criminal prosecution). However, the
material can be inaccurate or unverified and it can also be biased towards one
way of thinking only. Unlike books, the material posted on websites doesn’t have
to be checked by other people to ensure it is factually correct. It is also possible
for search engines to suggest websites that are completely out of date so that

the information displayed on the web pages is no longer correct or relevant. It is
arguable whether or not policing of the internet would improve this situation —
this was covered in some detail in Chapter 9.

How can you evaluate the reliability of information

found on the internet?

e Anybody can set up a website (claiming to be factually accurate), so
information is not necessarily reliable or accurate.

e Some commercial websites will be biased (to advertise their products, for
example).

e Ifa website has excessive advertising it could be unreliable (due to pressures
from those advertising on their website).

e If the advertising on a website is related only to its own products it could be
unreliable (again due to arguments claiming that their products are the best
to carry out a specific task).

@ It is possible to use the final part of a URL to identify a website’s reliability —
for example, websites ending with: .ac and .gov are more likely to be reliable.

e Ifa comparison of information from reliable sites or reliable /authenticated
student books is made, this will often help to show if the information is
reliable.

e It is always a good idea to see if responsible bodies have endorsed the
website.

® Check if the website has links to other reliable websites or to unreliable
websites.

e Ifa website has testimonials, this can indicate reliability.

e If the date of the last update was a long time ago it is likely to be unreliable
or out of date.

If the author of the website has good credentials, then it is more likely for the
content to be reliable

Exercise 10a

Research a number of search engines and write down ways to narrow down searches using
different symbols and key words (such as “+' and ‘OR’). Take screenshots of your results to see
how using these symbols and keywords narrows down the number of results shown.

@
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11 File management

In this chapter you will learn how to:

® identify different file types and their uses

@ describe the need for a hierarchical fileffolder structure

@ use a hierarchical fileffolder structure to save work

® save files using appropriate file names

® save and print files in a variety of formats

# describe why generic file formats are needed

@ export data into package-specific file formats and generic file formats

@ describe the need to reduce file sizes for storage or transmission

# identify when it is necessary to reduce file sizes for storage or transmission
® reduce file sizes using file compression.

For this chapter you will need this source file from the CD:
® remora.jpg. J

11.1 What is a generic file type?

Generic file formats allow you to save files so that they can be opened on any
platform. The files may not contain all of the formatting that can be saved in a
package-specific format. Using generic formats allows files created on a PC to be
read /imported on an Apple Mac and vice versa.

Some file types, such as those used by Microsoft Office — for example Excel
spreadsheets (.xlsx), Word documents (.docx) and Aeccess databases (.accdb) — are
not generic. It is not always possible to open files from these packages on other
platforms.

Common generic text files include:

e comma separated values: these files have a .csv file extension. This file type
takes dara in the form of rables (thar could be used with a spreadsheer or
database) and saves it in text format, separating data items with commas.

e text: these files have a .rxt file extension. A text file is not formatted and can
be opened in any word processor.

e rich text format: these files have a .rtf file extension. This is a text file type
that saves some of the formatting within the text.

Common generic image files include:

e graphics interchange format: these files have a .gif file extension. This
formar stores still or moving images and is an efficient method of storing
images using a smaller file size, particularly where there are large areas of solid
colour. It is widely used in web pages.

e joint photographic expert group: these files have a .jpg (or sometimes a
Jpeg) file extension. This format stores still images only, not moving images.
It is an efficient method of storing images using a smaller file size and is
widely used in web pages.

e portable document format: these files have a .pdf file extension. This is a
document that has been converted into an image format. It allows documents
to be seen as an image so that they can be read on most computers. The
pages look just as they would when printed but can contain clickable links
and buttons, form fields, video and audio. You can protect a document in pdf
format to stop others from editing it. Text can be copied and pasted into a
word processor or sometimes edited using PDF writing software.

©
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e portable network graphics: these files have a .png file extension. It is a
file format that compresses graphics (image) files without any loss of image
quality. It was created to replace graphics interchange formar and is now the
most-used lossless compression format used for images on the internet.

e moving picture experts group layer 4: these files have a .mp4 file
extension. It is not a single file format; it is a mulimedia container that is
used for storing video files, still images, audio files, subtitles and so on. This
container is often used to wransfer video files on the interner.

Common generic audio files include:

e moving picture experts group layer 3: these files have a .mp3 file
extension. It is a compressed file format used for storing audio files. This
format cannot store still or moving images. The file sizes are relatively small
but have near CD quality, which makes them suitable for use on the internet.

Common generic files used for website authoring include:

e cascading stylesheet: these files have a .css file extension. This is a stylesheet that
is saved in cascading stylesheet format and attached to one or more web pages
(often written in HTML) to define the pages’ colour scheme, fonts and so on.

e hyper text markup language: these files have a .htm (or sometimes a .html)
file extension. This text-based language is used ro create markup that a web
browser will be able to display information as a web page.

Common generic compressed files include:

e Roshal archive: these files have a .rar file extension. This is a container that
can hold almost any file types in a compressed format. It is used to reduce
the number of bytes needed to save a file, either to save storage space or
to reduce transmission time when sent from one device to another. It was
developed tor Windows by Russian software engineer Eugene Roshal (and
takes its acronym from ‘roshal archive’).

® zip: these files have a .zip file extension. This is a container that can hold
almost any file types in a compressed format. It is used to reduce the number
of bytes needed to save a file, either to save storage space or to reduce
transmission time when sent trom one device to another.

11.2 Manage files effectively

11.2.1 Locate and open stored files

Make sure that you are familiar with the file structure of your local system. If you
are using a stand-alone computer, files are likely to be stored on local hard disks
or $SD drives. If you are using a networked system, files are likely to be stored

on a network drive, usually in a secure area where only you have access. Each
system is different and you must use the “This PC’ icon from the Windows 8 Start
Screen to access these drives.
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The path to your current location is shown at the top
of the window.

Fems e dam -

The left pane is used to locate the drive that you R e S o i
wish to use. P - pmme e aestoretliiecons

The right side of the window shows the files and I ... 8 oyt il RN
subfolders in this folder. It also gives you other useful i R esissiokoifl st e
information such as the date the file was saved and s SN oo RN Mehind-: S8
the file type. Some of this information will be used Biowe . BiES o o
later in this book. - e st

You can use these elements and the scroll bars to e OIS becesiiro il
locate your stored files. BB 1 e it e

On most computers, double clicking on the file s 8- erropand e
icon will open the file in the most suitable application. etk o sl iivocssrageli
There are times when you may wish to use other T TR i e e Iy
programs to open a file; for example, in the website
authoring section you may wish to open a file in both Advi
a browser and in Notepad. In this case you can either: | “'CESCh e

n some schools, n
e open the application and load the file from there managers may have
e drag the file into an open application, or disabled some of these

methods of opening files.
This is to help increase the
network security and keep
your work safe. If this is the
case, use one of the other
methods to open files.

e right mouse click on the filename and use Open with....

11.2.2 Save your work

Work should always be saved using a planned folder structure. Here is an
example of part of a folder from the development of Chapter 18 of this book.
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You can see that separate folders are used to hold each different area of the
development. The answers for the teacher’s CD are stored in a subfolder, as are
the source files. There’s also a folder for old versions of the files created during
the chapter’s development; this has been used so that the working folder does

A
File folder
File falder
File falder
Microsoft Word D..
Microsoft Word D...



11.2 Manage files effectively

not get filled with lots of copies of the same file — the old versions of the files are
dragged into the ‘Old versions’ folder at the end of each work period.
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This is a small part of the “Old versions’ folder. You can see that different versions
of the same file have been saved as it was worked on. In some cases, where major
additions or deletions were made, there are even two files with different names
saved less than a minute apart. You can see that each file has been saved with a
meaningful filename that includes a version number. This is really useful if you need
to go back and look at your previous work. When the folders get very full, I keep
the last 20 versions of a file, plus every fifth file from the early versions (versions

5 and 10, and so on). I then archive the other files before deleting them from the
hard disk drive. Choose meaningful file names which give clues as to the contents
of the file. This makes it easier for you to find the work in your user area when you
look back at a later date.

Task 11a

Create a new folder to store
your work for this chapter
in. Call this folder Task11b.

Open the File Explorer window by pressing the
<Windows> and <E> keys together. Click the left
mouse button to select the drive that you will use
as your work area.
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Then click on the New folder icon and name this folder
Chapter 11. The location of this will depend on the structure
com Of the system you are using. Go into this folder and create new
subtolders tor the other task in this chapter. Call this folder
Taskl1b.
Make sure you are in the folder Task11b. This is where you will save your work
later in the chapter. '

11.2.3 Save, export and print in e s - | ____-®
different formats T
Most of the details for this section of the syllabus a ontne -
are covered in the following chapters. Although & Humegae
there are similarities in the methods of saving, - e
exporting and printing, these have been covered in e
detail for each application package used. e var
Where evidence of how you answered a question g
is required, you can always take a screen shot and i 2
submit that as evidence. The Snipping Tool is very 0w 03
useful. Select the search bar with the keyboard by Jif‘?i‘:’i‘l‘:? . e

pressing the <« Windows> and <F> keys together.
Select the Everywhere search.

Enter the text Snip into the search box. The result should look
similar to this.

— Click on the Snipping Tool icon,
which opens a small window on the
screen. Click on New.

The screen will change colour. Drag
the cursor over the area to be snipped.
The snipped image can now be copied

@  ‘ripping Tool and pasted as evidence of your method.

If you use screen shots, make sure
that each screen shot shows all the
information. Your name, Centre number and candidate number must be

on all work and, if items such as a ‘browser view” are required, you must Select a snip type from the menu
show that your web page is displayed in a browser and not in an editing or click the New button.
package.

From the File tab in most Microsoft Office Suite packages, you have
option to:

e Save — to save the current file with the same filename

e Save As— to save the current file with a new name, and /or new file type,
and /or in a new locaton

e Print — to print the current file

e Export - to export, save a copy in .pdf format, or to change the file type in
some packages.
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11.3 Reduce file sizes for storage or transmission
11.3.1 Why reduce file sizes?

All computer systems have a limited storage capacity so the most efficient use
of that storage space is important. The speed at which files are transmitted
(sent) between one device and another also depends on the size of the data
being transmitted. This does not just affect transmission speeds on the
internet, but also between computers and devices such as printers and network
servers, and so on. This is important when sending files as email attachments.
The larger the file size, the more time it takes to transmit.

11.3.2 Reduce file sizes

The largest files stored and transmitted are often image files. Still images can
vary in size: images with lower-resolution graphics, which are often used

for web pages to speed up the loading time of the page, can be very small

but, the higher the image resolution, the larger the file. Video files (because
they conrain thousands of still images) tend to be the largest files stored

and transmitted. There are exceptions to this rule however. Large database
management systems, such as that used by the Driver and Vehicle Licensing
Agency (DVLA) in the United Kingdom, require immense amounts of storage.
These systems continue to grow, especially as organisations start to hold digital
images (such as drivers’ photographs) within their systems. File sizes must

be kept as small as possible, but not to the point where images become so
pixelated that they are not clear.

This will mean resizing and /or resampling image files so that they require less
storage space and take less time to load. Resizing changes the physical dimensions
(width and height) of an image, while resampling changes the quality of an
image.

Resize an image

This method is used to physically resize an image in a graphics package and

then to save the new image (usually with a new filename ). This method has

the advantage of reducing the file size of an image so that a web page will be
displayed more quickly. It has the disadvantage of using lower-resolution images,
which can appear pixelated, particularly if you wish to enlarge them.

Task 11b

Open the file remora.jpg. Save a copy of this file in your Task11b folder. Resize this file
to 80 pixels wide. Save it as remoral.jpg. Reduce the resolution of the image further by
downsampling and save the new image as remora2.jpg.

Open your Task11b folder in the File Explorer window. In a File Explorer
window open the source CD and click on the file you need; hold down the left
mouse button and drag it from the folder on the source CD into the Taskl 1b
folder.
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Open the image remora.jpg in your graphics manipulation package.

In Adobe Photoshop images are resized using the Image menu, followed by

the Image Size... option.
This opens the Image Size
window. To set the image width
to 80 pixels, change the value in
the Width: box.

- Preal Dimensions 621K

The image will maintain its
aspect ratio as long as there
is a tick in the Constrain
Proportions box. To intentionally
distort an image you would
remove this tick and enter a height
as well as a width for the image.

Click on [__ok__].This will alter
the size of the image within the

£ L
> vieich: | B Howe =
| ) N
Heignt: | 265 vl
— Documant St
Vieith:| 2,682 [ om | ].|
Height- 335 [em -
Besshiors | 72 omelnch |
[+ Szl Stvies
CHONSTNN FEOGOnng
[+ Resamrple rage:
| Breubic (bast for smooth gradients) v

package, like this.
To save the new image, select File,
then Save As...

and enter the new filename
remoraL.jpg before clicking on [_swe .
As this image will be saved in JPEG format,
you are given options on the image quality
that you require. These can be selected by

typing a number between 1 and 12,

using the slide bar, or selecting from the—

drop-down menu: 1 is the smallest file size

that you can have and gives the poorest

quality images; 12 is the highest quality but

results in large file sizes, which are much
slower to download over the internet.

Resample an image

The process of changing the quality of an image is called resampling. Images
can be downsampled, meaning fewer pixels are used for the image, as you
have just done by reducing the image quality. Images can also be upsampled by
adding more pixels. Downsampling reduces the file size and therefore makes the web
page load more quickly. Save the same image again, downsampling it by lowering the
resolution when saving. If you look at your Task11b folder you should see that the

file sizes have decreased at each stage.
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11.3 Reduce file sizes for storage or transmission

Use file compression

If a document contains lots of formatting or lots
of images, its file size tends to be quire large.

To reduce the file size for transmission (if the file
is not to be edited), you can wturn the file into
portable document format using the FILE tab,

Export

Create a PDF/XPS Document
B Prewerves bayoul, formating, fosks, snd smeg=s
B Content can't be sy changsd
B Freeviewes sle availble on theweb

el Creste PDF/XPS Documen

E' Change File Type

followed by Export. Select the Create PDF/XPS e
button. > e

Enter the new filename and click on
to create a pdf which, because it is an
image, should have a smaller file size, like this.

If you need to send multiple files, the most_|
efficient way is to compress the files together as a single
zip file. To do this you must open File Explorer by
pressing the <Windows> and <E> keys. Hold down
<Crrl> and select the files to be zipped. With these files

2 Chit version & docx

T Chil_version & pal

DOOLMS 002 Micerh Word Documan: 1A KR
PNTLAETIY T4 Acnlee Avrebet Document - L

Medialnta
B Combine supported files in Acrotat.
B Scantorthiat.

selected, click the right mouse button to get the menu. sl
E : Send to ] Compressed (zipped] folder
Move the cursor down to the Send to option and a i B Do oraste shonee)
second menu appears. Click the left mouse button on oo 3 Documerts
Compressed (zipped) folder. CrEE 2 ::i,'m'm
Edit the name of the folder if appropriate. Delete ] DVDRW Drice @3
e o GERS [haura) ()
Properies g publich (Wodin) ()
G pablES [hoding ()
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12 Images

In this chapter you will learn how to:

@ place images into documents and presentations
@ resize an image

® wrap text around an image

® place an image with precision

@ place a border around an image

@ rotate an image

@ Crop an image

e reflect an image

® adjust the colour depth of an image

@ adjust the brightness and contrast of an image
® maintain the aspect ratio of an image

@ adjust the aspect ratio of an image to distort an image where appropriate.

Other syllabus sections on images covered in this chapter include:

® understanding the need to reduce image resolution to increase transmission speed
@ reducing the resclution of an image to reduce its file size.

For this chapter you will need the following source files from the CD:

® dog.png # snowman.jpg

& snow.rtf ® trees.jpg

® snowangel.png ® winter.pptx.

@ snowball.jpg /

12.1 Software tools

You will need ro know how to place image files into different application packages.
Where this is required in a web page please refer to Section 21.2.7. Images

are unlikely to be included in the spreadsheets and darabases elements of the

course. However, images will be placed in both word-processed documents and
presentations. First you must select images appropriate for the document’s audience.

Task 12a

A short news article is to be given to young adults aged 15-25.

Open the document snow.rtf. Insert a suitable image from clip art and the images
snowball.jpg and trees.jpg at the end of the document.

Open the Search window by pressing the <Windows> and <F> keys together. Search
Use the drop-down arrow to select Everywhere. sirpensie ~
This task requires a document rather than a presentation, although the
methods shown are identical in both packages. Type Word into the search box :
and select Word 2013.
This opens Microsoft Word. Open the file snow.rtf and replace the text <Your
Name> with your name, Centre number and candidate number. Create a new
tolder called Task12a. Save your document in this folder with the filename
Task12a as a Word document (*.docx).

12.1.1 Use images in a document or presentation

Read the contents of the document snow.rtf to see what it is about. Task 12a
asks for a ‘suitable image from clip art’; only when you have read the contents

©




12.1 Software tools

and considered the audience will you know which images will be suitable and
which will not.

12.1.2 Import an online image INSERT | DESIGN _PAGELAYOUT
Many packages, like Microsoft Word and Microsoft PowerPoint used to zzz P! |Tﬁ! A =
include a number of ﬁe{e clip art images with the software but now imagcs Jabde: | Pictume: Onine Shapes iy
are imported from the internet. Move the cursor and click where you wish - Pictures =

to place the image. Select the INSER'T tab, then in the Illustrations section  7ables T Iustrations
click on the Online Pictures icon.

Insert Pictures

b Bing Image Search - d

¥ Sewrth the web

[

CneDrive - Personal
& gealiam_a_beserllboimml o

Bepmase ®

Select where you wish to look for the image and in the search box enter the type
of image you want. After reading snow.rtf, I think an image of a snowman might
be the most appropriate for this task.

Press the <Enter> key. The search results are displayed.

4 BACK TO SITES

IS Bing Image Saarch c
roveTan
5 700 seanch resulls for Sacramman 4

Seisr| mne nr moes b Ineert Cenesl

— Use the scroll bar to view the images. In this case there are more than 17000 to
choose from. When you have selected the first one appropriate for the task (lots of
these images are appropriate for this age group), click on the image to highlight
it, then click Insert.

This places the image in your document.

Advice

Please note that you must ask for, and be given permission to use an image in any
publication. Copyright law in many countries will not allow you to use an image
belonging to another person without their written consent.

Many copyright holders are happy for students to use their images for educational
purpases without charging them, but you must obtain their permission to do so.



12 IMAGES

12.1.3 Import an image provided for the task

"r.t) = 1 4 « MITNewtedbook + Chapter 12 » Chi2_new_source files w | & Search Ch12 new_source files 2

Organise »  Mew folder HEe [ @

b Windows (C3) ~
[} Data I]:C:I ‘
o} DVD RW Drve (E) IGCSEIC Lt
| Resources i AL "
s Maldives 2013 [F) e - T S — L :
8 Dfficejet 5500 E7lNn (10116 ¥ doc.png snowzngel.png snowbal.ipg SADWIMENpNg treesjpg
Bemme v | AN Pictures (*.emf" wrf* jpg Vi

Tools v | bt o] | Concel |

Select the INSERT tab, followed by Picture. This opens the Insert Picture
window. Browse through the folders and files until you locate the file
snowball.jpg.

Click the left mouse button on this file followed by Insert.

This will insert the image into the document. Save the document as task12a.

You will notice that the images have just been placed at the end of the
document. These will now need manipulating so that they become a part of the
document, rather than just appended to the end.

12.2 Edit an image

It is important thar an image included in any document, presentation or
publication should, as mentioned earlier in the chapter, be appropriate to
the subject matter, It a document was about the snow, you may expect to
see an image like this. >
Read the question and text carefully to try to understand which image would
be the best and why. Does this image need editing? Is the image the correct
shape to fit the position you wish to place it? If the image needed to be in
landscape orientation you would need to crop the image. Where do you crop
it? If you crop the top off the image the watering can on the wall will be lost
which gives the viewer an idea of the depth of the snow, but so do the bricks
in the wall. Do you crop the bottom from the image and remove lots of the
white snow? The choices are yours depending upon what message you want the R
image to give. Is it the depth of the snow? Is it the dog playing in the snow? O
1

If this image needs to be in landscape orientation and no alternative
image is available, then you must crop the image rather than compressing or *
distorting it. Images should retain the correct proportions between width
and height; this is called the ‘aspect ratio’.

12.2.1 Resize an image
(Task 12b 1

Open the file task12a.

Resize the image snowball.jpg to & cm high and maintain its aspect ratic. Place this at the top
right of the first paragraph.

Resize the image of the snowman to 2.8cm high and 2 cm wide. Place this image at the top left
\E_f the second paragraph. Ensure that the text wraps around both of these images. _ud

&




12.2 Edit an image

Find the image snowball.jpg in your document. To obtain a drop-down menu,
right click with the mouse on this image. From this menu select the Size and

Position... option.

Advice

If the Size and Position... option does not appear, select Format Picture... followed by

the Size tab.

Foiion | Test Wrapping | S

aght ——— If not, select it.
& prohty [Fem o W]
Fristiar = rlenr i |Puge v
Width
W oagronne (Gem 3
Felathie . ". ' elahva to :."Jgn
Ratate
Rstation: r

Seale

i

Higa. HE _-:-
* Lok grpeck isiin
o Erlatroe ba stigimnal pecbaie 1ie

wan [

L

514

both selected.

Ovigiral sioe

Hesgit 2153 ¢m 1764 om

click on .

[oe [[ Comen

Use a similar method to resize the image of a
snowman to 2.8 cm high by 2 ecm wide. Select

the snowman image and open the Size window
for that image. In this case different lengths and
widths have been specified, but you have not been
instructed to crop the image. This means that you
will probably distort the image from its original

This opens the Layout window
which should be in the Size tab.

The task instructs you to
resize the image, maintaining its
aspect ratio. This means to keep
the height and width in the same proportions as the original
image, usually to ensure that you do not distort it. To do this,
ensure that the two tick boxes related to the aspect ratio are

Change the Height: of the image to 8 cm and

Faatim I Teat: Wdrappereg b

Heighe
@ muhiiy 2
Belathur: |
Waith
W pslute | Pem =
Reldhic B o

Angie

proportions. To do this, ensure that both of the lf O s
aspect ratio rick boxes have their ticks removed. i

Use the Height: box to change this setting to
2.8cm and the Width: box to 2 cm.

This will change the proportions (aspect ratio)
of the image from this, to this.

Notice how the second image is slightly thinner but
the same height. This task is continued in the next
section.

12.2.2 Wrap text around an image

Task 12b asks you to place the resized snowball.jpg image at the top right of the
first paragraph. You are expected to align the image to the margins and to the top
of the paragraph and there is a further instruction to wrap the text around the
image. It is often wise to set the text wrapping first, then place the image. Click
the left mouse button on the image to select it (which opens Picture Tools), then
the FORMAT tab followed by the drop-down arrow next to the Wrap Text icon. — Text~

Retstinn o &
sis
Heieri ek 5] wah  [16% 5]
|kt gy owsh e
Mzt 742 tm wah  TEI e
Pezet
e | et
Advice

If evidence of an image
size or the aspect ratio

is required, you can use
screen shot evidence of
this window.

Wrap

©



12 IMAGES

You get a drop-down menu with layout options. Useful ones include:

e In Line with Text: This places the image as an in-line graphic and is
treated as a text character within a line of text. It will move with the text

surrounding it if new text is inserted or deleted.

e Square: This places the image on the page and the text wraps (flows) around

it. Use More Layout Options... to specify the type of wrapping that you

require.

e Tight: This places the image on the page and the text wraps (flows) around

it, like Square, but you cannot control the distance of the text from the
image for the top and bottom settings, although you can to the left and

right, using More Layout Options....

e Through: This places the image on the page and the rext wraps around the

image with preset values.

e Top and Botrom: This places the image with the text above and below the

image, but not wrapped to the side.

e Behind Text: This places the image behind the text. It can be used to seta

background image in a document.

e In Front of Text: This places an image over the top of the text.

e More Layoutr Optons: This can be used to give more options to the selected
layout types above. For example: if a Square layout is selected vou can specify

where you wish to flow the text around the image and the distance of the

text from the image on each side. This option also allows you to control the

positioning of the image on the page.

pami

|
For this task, set the Text Wrapping of the image to Tight using the drop-down

menu.

Advice

This menu can also be found by right clicking the mouse on an image and selecting

Wrap Text.

Advice

Packages like Microsoft PowerPoint will not give text wrap options. Sometimes you have

< 13 10 B IS0 RN (13N 103

| Lire with Text
Square

Tignt

Through

Top and Bottom
Behing Text

| Frant of Ted
Edit Wrap Points
Monre with Ted

Eie Position on Page

31 More Layout Options...

to layer objects on the slide or on the page in a document. To do this click the right

mouse button on the image and use the options like Bring to Front and Send to Back,
This is also useful for placing overlapping images in a presentation or document.

12.2.3 Place an image with precision

You will be expected to place images precisely. To move

and place this snowball image, click and hold the left mouse
button on the image and drag it to the top right corner of the
first paragraph. There are two methods of placing the image:
the first is to drag it until the green guidelines appear at the

soeloasd

*&outh East -of +
‘this-is-nok-
s1d, but +ig
slo ‘rogion
\t-the time:

top and right side of the image like this:
The second method is to roughly place the image. Right

click on the image again. Select the Size and Position...

option to open the Layout window. Select the Position tab.
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12.2 Edit an image

Set the Horizontal alignment to Right aligned to the Margin.

Set the Vertical alignment to Top aligned to the top of the line of | | niuowns | see
text. LT
Click the [ 0K ] button to place the image. Check that this i:m M . el
has worked correctly. If not, this is usually due to the image being O e, IS e
placed with too little precision when it was dragged and dropped. " e il
Try dragging and dropping the image again and repeat the g Bk e ] rmenete e !
process. ol ——
Repear this process, placing the resized image of the snowman at || cpen
the top left of the second paragraph like this. e e i
|
throughout the '‘country ‘have *been
! T
School 'closuresi l
e W T
has 'meant -that ra ‘numbex e
are -experiencing -transp e ——
problems. *This ‘means *th - | mowenes e o] semne e &
schools *across ‘the ‘coun reiata H - '
been - closed. ) Bt gsien T e argm
1 Wertical =
Countyn ClosedHx 2ol e Tl i — =
South '‘Eastno o ) Bllive edien P] wietentn [P
";";“ niect with text [ sow ayerien
12.2.4 Place a border around an image s
Although you have placed the image as specified, without a screen
shot of the layour window it will not be possible to tell that you [or | cw
have placed the image correctly as it has a white background.
A good tip is to place a thin border around the image so that
its alignment can be seen. St [ e [P =
To set a border on the image, click on the image, select the FORMAT tab = R Q pfd"m R Position
then, in the Picture Styles section, click the left mouse button on the small =1 B Picture Layout =+
arrow at the bottom right. >0
This opens the Format Picture pane to the right of the document. ¥ n 2
Click the left mouse button on the Paine btlw. ket icon to select the Fill and "

Line section of this menu.

Click the left mouse
button on the triangle for the

Line section to extend the Format Picture

& O i

b FILL
menu. = “ LINE
Left click on the radio O O = > K fae
button for Solid line, which # Solid fine
again extends the options in P FILL | Gradisnt line
the pane. Choose a (thin)
line Width of 0.25pt. T U b
Transparency
I = Width

Format Picture

N




12 IMAGES

— The border now shows the precision placing of the image.

throughout -the -country -have ‘been ¢
q

School ‘closuresqy

The *dramatic rchange *in:
has -meant -that ‘a -number
are ‘ekperiencing ‘transp
problems. -This ‘means -th
schools-azross -the -coun
beenclosad.q

1

Countyn Closedn
South-Easto o

Save your document as task12b.

-~
Task 12c
Open the file task12b.

The image trees.jpg has been taken on a digital camera. Place this image to the right of the
&ble, aligned to the right margin. Resize this image if needed.

Place the image trees.jpg at the end of the document, as shown earlier in the
chapter. Click on the drag handle and drag the vertical borders in the table to
narrow the column widths so that all text shows without wrapping, but no extra
white space is shown.

The table should change from tllls to this. _¢
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Using the ruler at the top, you can tell that the image will need to fit into a space
from about 7 ¢cm into the page to 16cm in. This means the image width should
be about 9cm wide (16 — 7 = 9). Use the methods learnt earlier in this chapter, to
resize the image to 9cm wide whilst mainraining its aspect ratio. Set the text wrap
so as to allow the image to sit to the right of the table. Drag the image into the
correct position to the right of the table.

12.2.5 Rotate an image

Because the image has been taken using a digital camera and saved, the original
image is upside down. The image could be saved and adjusted in an external graphics
package, or can be adjusted in the Format Picture pane within Micraseft Word. Click

wrt| g
Format Pictune
e i e T
;i l- l -!"
I SHRDOW
I REFLECTION
I GLUwW
I S08 1 DS

b 3D FORMAT
i - [ REVIRN DM

Frescis
¥ Potation L
 Rokrtion ¥

.}Jﬂuuun A

the left mouse button on the Pent: ll_,l}tl icon to select the Effects section of this menu-

presece freen gpasnd

Click on the triangle to open the 3-D Rotation options.
To turn the image upside down, we must rotate the image through
180 degrees. Select the 7 Rotation section and use the small arrows until the

Ry

I ARTESTC EFFECTS

image has been fully rotated.
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12.2 Edit an image

Save your document as taskl2c.

Task 12d
Open the file task12c.

Crop the image trees.jpg to remove the bottorn 25% of it.

12.2.6 Crop an image

To crop an image is to cut off part of the image. This changes its aspect ratio but
does not distort the image. Right mouse click on the image trees.jpg to get two
menus and left click on Crop.

The drag handles for the image will change to crop
handles. Drag the centre crop handle at the top of the
image down so that about 25% (1/4) of the image is
selected (so that it becomes grey) like this.

Look carefully at this image and you will see that
with the crop tool selected, the image is upside
down. This is because this image has already been
rotated through 180 degrees in Section 12.2.5 but
cropping takes place on the original image. You will
notice that you have dragged from the top of the
image rather than the bottom of the image. Click the
left mouse button on the text and the image will be
cropped and appear the right way up, with the snow
on the top of the branches, like this.

This image will need moving so that it aligns with the top of the table and right
margin.

Save your document as task12d.
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Task 12e

Open the file task12d.

Reflect the image snowman.jpg so that the snowman faces the other two images. Format Picture i

O QE e
SHADOW
. o REFLECTION

12.2.7 Reflect an image :
To reflect an image, left mouse click on the image and select the Format Picture ﬂm
pane, then click on the Pentagon icon to select the Effects section of this menu. i
Do not select Reflection, but click on the triangle to open the 3-I) Rotation _ = i
options. With the 3-D Rotation features, a reflection (flip) from left to right is i S
an X rotation of 180 degrees and a (flip) reflection from top to bottom is a Y e I:" -j-l !':' f’
rotation of 180 degrees. Sometimes it is easier to perform these functions in a i:ﬂ" I_ﬂ‘:I % E:
graphics package before placing the image. S e ==

For this task, set the X rotation of 180 degrees, like this. s .I
Dstancefrom ground B0t T
et

FOARTISTIC BFFECTS



12 IMAGES

Save your document as taskl2e. The finished document should look like this.
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Task 12f

Open the file trees.jpg. Save the image as a .png file.

Adjust the colour depth of this image to 16 bits per channel and save the new image as
trees2.png.

12.2.8 Adjust the colour depth of an image

These functions will be performed in Adobe Photoshop. Open the package and
open the file trees.jpg. Save the image using the FILE tab, then Save As. Keep
the filename as trees and change the Format to PNG.

All colour JPEG images have a colour depth of 24 bits which R

is 8 bits per colour channel (greyscale JPEG images have less).

=

Adiustments

If you need to do lots of editing to an image it is better to change
the colour depth before starting, so as to reduce the image
degradation (sometimes seen as blurring) when making the changes.
Changing the colour depth of an image also changes the file size. A

Duplzete.
Apply Imege...
Caloulatice
Inge Sore__
Coarrraz Foe

file with a 48 bit colour depth (16 bits per channel) needs twice the

storage space of a file with a 24 bit (8 bits per channel) colour depth.
Select the Image tab, followed by Mode, then change the colour

depth from 8 Bits/Channel to 16 Bits/Channel.
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12.2 Edit an image

Save the image again but change the filename to trees2 and keep the Format
as PNG as JPEG does not support 48 bit images. The difference in the file sizes
can be seen here.

@ = 4 4 v ThisPC » Data(D:) » 0417 Mew textbook » Chapter 12 » Warked v & SearchWa.. 2

P

*  Name Date modified Type

W Favourites I
. Recent places @ treesjpg 19/02/2000 10:17 IPEG image 962 KB|

[l Downloads T trees.png 22/01/201518:34  Adobe Fireworks .. 12732 KB
B Desktop T trees2png 22/01/201518:32  Adobe Fireworks .. 21,295 KB

f@ OneDrive

3 items

Task 12g

Rotate the file trees2.png through 180 degrees and save the new image as
trees3.png.

Ui |fmage! Lover Sent Fe Anabsls View Window el

Open the file trees.png in Adobe Photoshop. Select the Tmage tab, followed
by Rotate Canvas. From the sub-menu select 180°. >
Save the new image as trees3.png.

apakles ol Hip Catveal. Harninatal
gy e bt Fip Canon vartical
Task 12h -

Increase the brightness of the image trees3.png and decrease the contrast, so the
image can be used as a background. Save the new image as treesd.png.

12.2.9 Adjust the brightness and contrast of an image

Open the file trees3.png in Adobe Photoshop. Select the Image tab, followed
by Adjustments. From the sub-menu select Brightness /Contrast...

Eda |1 Hﬁr liu Weew  Windos
which opens the Brightness /Contrast window. et bT‘ -
—Use the two sliders to edit both the Brightness and the Contrast m - ek
until the image looks appropriate for the task. prepis oo i
Save the new image as trees4.png. Advice T e i
The brightness and T T
contrast of an image o Coa *| esizcusicn.. cuby
can also be edited T Do s
with the packages in e Frpce ol
Microsoft Office in Aoy D | limereieng
a similar way using Tre. .
the right-hand icon St Mighiste
from the Format = v
Picture pane, then s gl
selecting PICTURE Theiil
CORRECTIONS and the =
sliders for Brightness
and Contrast.
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Activity 12a

Open the image snowangel.png in a suitable package. Reduce the colour depth to 8 bits per
channel. Rotate the image 90 degrees clockwise. Save the image as snowangel1.png. Save
the image again as snowangell.jpg. Show evidence of the finished image, the filenames and
file sizes.

(Activity 12b

Open the presentation winter.pptx in a suitable package. Crop the bottom 30 % from the
image dog.png, reduce its contrast and increase its brightness. Place it to fill the slide so that it
becomes a background image.

Find an appropriate image of a snowman. Resize it to 2cm high. Place it 1cm from the top of
&he slide and 1 cm from the left of the slide with no border.

Activity 12c

Open the file you saved in Activity 12b, Reflect (flip horizontally) the image of the snowman.
Place a 1pt red border around this image.
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In this chapter you will learn how to:

# use software tools to prepare a basic document to match the purpose and target audience
® create a new document

® open an existing document

@ place objects into the decument

® enter and edit data incdluding text and numbers

® create a table

® format a table and its contents

® wrap text around a table

@ explain why headers and footers are needed

@ create headers and footers

# use a header and footer

# align the contents of the header and footer consistently within a docurnent
# place automated objects in headers and footers,

For this chapter you will need these source files from the CD:

o text].rtf

@ tablel.csv

o text2.rtf

@ table2.csv

® activity13c.rtf. j

13.1 Basic documents

This chapter will help you develop your document layour skills. The word ‘document’
does not just relate to a word-processed document, but can be a piece of written or
printed material, or an electronic file that provides information or evidence or that
serves as an official record. These can even include images such as photographs. Such
documents will therefore include word-processed documents from Microsoft Word,
reports from a database using Microsoft Access, spreadsheets, graphs and charts using
Microsoft Excel, a presentation using Microsoft PowerPoint or a web page. Even though
each of these packages requires different practical skills, they have many common
elements which work in similar ways.

New documents need to be created with regard to the target audience, which
will often be a major factor in setting the styles that will be used within the
document (more details can be found in Chapter 14). One other very important
element will be the accuracy of your data entry. Always check your documents for
typing errors. More help will be given on proofing in Chapter 15.

Plan it
Plan your document before starting it by making sure that you know:

e What is the purpose of the document?

e Who is the targer audience?

e How will I make it suitable for this audience?
e What is the appropriate medium?

e What is the appropriate package?
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13.1.1 Create a new document

The method used to create a new document in most of these applications will
depend on whether the package is already open in the computer.

Create a new document if the package is already open

To create a new document in most of these applications (databases, graphs, charts
and web pages are different), open the application package and click on the FILE
tab followed by New. It is worth saving your new document as soon as you have
started it, and saving your work often using the methods shown in Chaprer 11.

Create a new document if the package is not open

This method does not apply to web pages. Open the application package. It may
open a new document when the package is opened. In this case go to Section 13.2.
If it does not automatically open a new document, then the Start screen for the
package will open. If you are using a home computer, down the left side is a list of
recently used files that could be selected. It is unlikely that this will appear in many
school systems due to the security sertings placed by your network administrator. In
the bottom left corner of the window will be an option to Open other.... The rest
of this depends upon the package, it it is Microsoft Word you will see m,
if it is Microsoft Access you will see | luail, if it is Microsoft Excel you will see
m?etc. Double click on this text and double click to select New from
the left menu. Open a new blank document /workbook /database, etc by selecting
the top left icon in the window. It is worth saving your new document as soon as
you have started it, and saving your work frequently using the methods shown in
Chapter 11.

13.1.2 Open an existing document

The method used to open an existing document in most of these applications will
depend upon whether the package is already open in the computer.

Open a document if the software is already running

If the software is already running, in most applications (except databases, graphs,
charts and web pages), click on the FILE tab tollowed by Open. It is worth
saving your new document as soon as you have opened it, with a different version
number using the methods shown in Chapter 11. This will make sure that the
original file that you have opened is kept without changes.

Open a document if the software is not running

This method does not apply to web pages. Open the software package and the
Start screen for the software will open. If you are using a home computer, down
the left side is a list of recently used files that could be selected. It is unlikely that
this will appear in many school systems due to the security settings placed by your
network administrator. In the bottom left corner of the window will be an option
to Open other.... The rest of this depends upon the package, if it is Microso
Word you will see |l if it is Microsoft Access you will see :

if it is Microsoft Excel you will see , etc. Double click on this text and
locate your file within your storage area from the Computer icon. It is worth
saving your new document as soon as you have opened it, with a different version
number using the methods shown in Chapter 11. This will make sure that the
original file that you have opened is kept without changes.

=



13.2 Place objects into a document

13.2 Place objects into a document

Task 13a

Create a new document. Open the file text1.rtf and insert the file table1.csv as a table within
the docurment. Change the document heading to ‘Winter weather forces schools to close’.
Save the document as task13a.

13.2.1 Place text

Before starting this task, examine the files textl.rtf and tablel.csv. As Task 13a
makes no mention of the purpose of the task or its audience we cannot answer the
first three questions from the ‘Plan it’ section above. After examining the two files:

e the most appropriate medium would appear to be printed on paper (or if
used electronically as a downloadable document)

e the most appropriate package would appear to be a word processor
(although this may be converted into portable document format if used as a
downloadable document).

Open the document textl.rtf in Microsoft Word. As you do this, when you get to
the Open window, you may need to change the file type to All Files.

[:' = T A oo 0417 MNewredbhook ¢ Chapter 13 ¢ Chapter 13 source files LU &1 Search Chageer 13 sourcefiler o
Organive = Pleve folder =w m L]
=5 Dot (0] o Hame . Date modified Type Size
T {4 il“i =

‘_- ;:,:ﬂ“ 24 N.'Qnﬂ}"lil.’.rﬂ' LA LR -1 Hich Tead Fornad KR

- D-ﬂ"'j‘:t 0! tablelcsy 2212009 1354 Microsett Sl C. 1K8

— e 07 ubleesy R 1B

- e [ Bich Test Fomnet KA

n ; o tealnt Rich Text Farmat £KE

| Fmences
& \
Fite pome: v| AnFaese) v
Toos v | Gpam fv|  Cince

If you do not you may not be able to see all the files that are needed for this task
in the Open window. Left mouse click on textl.rtf and selecr . 2= i,

Use the FILE tab and Save As to save this document with the filename raskl 3a
as a Word document, rather than in rich text format.

13.2.2 Place a table from a .csv file

o0 |

. (et T B . [ p—— i
Open Microsoft Word. Open the file T S - PO
tablel.csv as a new Word document. An B o lmil B EE we gy a
alternative to copying and pasting the table ™« ¢ =4~ v 2 2 g (N
into the document would be to place the T T DA TRRE T Vi

County, Closed,
South ga=i,,
Eascx, 21504,
Hert fordahlse, 100+,
. Middlessx, B0,
Suasex, 30+,
Morth, ,
" Greatsr Mancheater, 100,
Lancashize 70,
Clambyria, M,

.csv file in the document as an embedded
object. This is really useful if you wanted
to update the table within another package
like a spreadsheet, but is not as useful
when you have little time to keep updating
objects embedded into a document. | BSeiErakelangia%

The file tablel.csv looks like this when . SRR
it has been opened in Word. o ey B e T

Advice

If you have ta combine
more than one file
(sometimes with different
file types), open each file
as a new document, then
copy and paste from one
document to ancther. This
method can reduce any
problems that could occur
with embedded objects.

@
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Now you need to edit it, to turn the comma separated values @E~ & - T ¥
into a table and copy it into the file that you recently saved. s ,;.Im e B e ‘o
Highlight all the text (hold the <CTRL> key and tap the <A> = e
key) and then select the INSERT tab followed by the Table icon.™ | s o

Click the left mouse button on Convert Text to Table.... —

Because the text is highlighted it will be placed within the .
cells of a table. o+,

This opens the Convert Text to Table window. Click on R s
.| to create the table. If Word has not offered you the ] o oz, 100,
correct values for rows and columns because the .csv file contains _4 gy
both commas and carriage returns, then the table may need %—5-"‘—'-_-'5-“—5- m“”r
editing by either removing blank rows and /or columns. In this " Yorkihire,1,
example, it has created an extra column to the right. [risron oo W B W e |

To remove this column, first click [
the left mouse button in a cell in the TR e e
right-hand CO]UIT]['[. Tl'I.I.S removes thﬁ -Jnﬂu : r{:u BINEA  PASTLAVOUY  WIRGNT  MMINED  EANY W tlfllr‘ meen e Gaes i - [
highlighting from the table. In the same | = ecwn | i S HEZ EIE G e HG— o 4
cell, right mouse click to obtain a drop- ™0, 0™ T g R oSSR
down menu. From this menu selectthe [~ * °* ' °~ = * *~ * * = =" +*#p* = * =
Delete Cells... option. 'm:?““ sened

Choose the radio button for Delete B RS f?g:

ntire column followed |- | siddiesss Al
by o). = -
Copy this table and S nTieTiRs i
paste it in place of the Cumbr s 3
: Durham 70
| text <Place table bere>in - [Hesthusbesiana 33
Yorkshize 1

the document that you
saved as task13a. This task is continued in _
Section 13.2.4.

13.2.3 Place an image, graph, chart or database extract

Please refer to Chapter 12 for the placing and editing of images. Graphs and
charts can be copied and pasted from Excel and edited as if they are an image
within a document. If a database extract is ro be included in another form of
document, export this (as shown in Chapter 18) before copying and pasting this
into the document.

Place a screen shot in a document

To take a screen shot of the current screen use the <Print Screen> or <Prt Scr>
key on your keyboard. This captures an image of the screen contents (the same as e ca dog itent Suke
Copy) and places it in the clipboard. Paste this image into a document. To take a o ypas v s casy e
screen shot of a single window use <Alt> and <Prt Scr>. To take a screen shot of  the contents of the screen
part of a window use the Snip tool (as shown in Chapter 11). Please note that if shot but do not crop off

you want to show a drop-down menu that you are using in the screen shot, you the information that may
must capture the whole screen and crop unused areas from the image. See the be needed, for example:

; A : your name, Centre number
section on cropping images in Chapter 12. and andidate: number:the

. filename or the evidence
13.2.4 Enter and edit data ot i vtk < Wb

Data can include text and numbers. For the purposes of a document, both can be  browser rather than an
entered and edited in the same way through the keyboard. editing package.

@

Advice
For screen shots in an



13.2 Place objects into a document

Enter text or numbers in a document e el Mg e I R daeel
Open the file task13a. To change the document B % Conreriem ol Sl VIl
heading, highlight the existing heading and overtype  # , ° 70" 70 D7 000, me e
this with the new heading from the task. Although o s G s G -

| 1 L ] i ¥ LI L] ] H n L] 2 15 [ RN

this seems one of the easiest tasks, it is one where a

significant mlzmber of students fail to check their d'ttta | e eSomases e A
Enu-y YOI.] w]ll need to be l.nﬁ per Ccent accurate w]ti—] n kmow this ir not woasuel in many perie.of the world, but iv was

inser=pting to watch the whole region gricd to & virtsel standscill. A%

Hintes weabhor foress schosls %o oloog

all data entry, including the use of capital and lower | &5 SR R0 T I8N SRAT BN
bue kas jast Ead coe rumwey secpened.
case letters. The document should now look like this. —-I — e
Save the changes to this document. ; E o S
| i sstissdebhars TRRE
. - | Hidala s BC=
Edit text or numbers in a document - ==
| = [Tafacit RaneneSter 150
anaashire e
=3 a1
= * e
Task 13b Y. Erheser T
Open the file task13a. B Tuis EABLA ShOwE EHA EUNDIE OF RSBSOS BORLTEAG GLO00. TR Li LRTATSATISY
. a 28 =zre thar alehsugh the saew a3 e Reavier in the footh mase ef
Mowve the last sentence in the document so that it becomes o Fmgland, one of nhe ssstern Coumties reported mere than 335 of Lvs

7 5 achoole are cloas
the last sentence in the first paragraph. N "

Thiz gave the shildren lote time te play dn the snow, smosballing, making

Add a new subtitle 'Schoal closures’ just above the table, and G o ALl ol Nuple . T o QIR 208 esiain, phutiady’ sl
: = g 2y picSubesgue weeiea, Sasy captufed A Seswsa. Travel ‘u-m Eam
add this new paragraph between the subtitle and the table: sesass, tha U3 L4 £i200d ia mesy PleSEs 302 miny snssls shesugheus tha

-l eaUSEXY have Besn closed.

“The dramatic change in the weather has - =
meant that a number of areas are experiencing ik : : - :
transport problems. This means that many
schools across the country have been closed.”

In the third paragraph change the word ‘was' to ‘is', and add
the word 'has’ between ‘counties’ and ‘reported’.
IILSen.re the docurment as task13b,

v

There are a number of techniques that could be used to move the last sentence
to the end of the first paragraph. These include cut and paste, copy and paste

then delete the original and drag and drop. It is recommended that you learn and
practise all of these methods.

All three methods require you to highlight 5| Eajdann San o thatmasbuce Siief Goa sieses e moes Eiia 250 BF fai
the correct section of text. A useful tip -
. - - - =y This gava the skildran leto eisa %5 play da bhe sAsw, sacsuballisg, saling
(ESPEC!E“}' lt }r{".l arc l'lght'haﬂdf.'dj 15 tO saowmsn and snow sngelas. The snpow gave sn added dinercsicn, prodecing some

= ] = pLEE e captursd El sravel chacs has
highlight from the end of the text back to the RN S MA5 L CTGAN L BN, LGRS WG S AShGLR. KN ECRGRoNS:
—-—r-hm':ne have Beer slased.

beginning rather than the other way around.
Highlight the text like this.

Editing methods

You can now choose your method from the following.

Cut and paste

Right mouse click within the highlighted area to get the drop-down menu, then
select Cut. This removes the sentence and places it in the windows clipboard.
Move the cursor to the end of the first paragraph and right mouse click to obrain
the drop-down menu again. This time select Paste.

Copy, paste and delete
Right mouse click within the highlighted area to get the drop-down menu, then
select Copy. This copies the sentence to the clipboard but does not remove it.
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Move the cursor to the end of the first paragraph and right mouse click to obtain
the drop-down menu and select Paste. Move back to the original sentence,
highlight it and press the <Delete> key on the keyboard. Although this method
takes longer than method 1, it does not remove the original sentence until the

Advice

Use <Ctrl><X> to cut,
<Ctrl><C> to copy
and <Ctrl=<V> to paste.

end of the process, so if you accidentally lose the sentence from the clipboard the

original is still present.

Drag and drop

Click the left mouse button in the highlighted area and hold this down, moving
the cursor to the end of the first paragraph. Release the left mouse button at that

point and you will drop all of the highlighted text there.

Whichever method you have used, make sure that the character spacing
berween the sentences and the line spacing between paragraphs matches the rest
of the document. Check carefully for any inconsistencies.

To add the subtitle, move the cursor to the end of the first paragraph and press
the <Enter> key twice. (This will keep the same paragraph spacing as the rest of the

Advice

Drag and drop is easy when
both positions are on the
screen at the same time,
but harder when you need
to scroll through the
document before dropping.

document.) Now type the text ‘School closures’ followed by the <Enter> key. Type
the new paragraph given in Task 13b. Go back and check for data entry errors and

the consistency of spacing. Correct any errors.

To change the word ‘was” to ‘is’, locate the
word and highlight it. Type in the word ‘is’
and it will replace the original. To insert the
word *has’, place the cursor between the words
‘counties’ and ‘reported’. Make sure that there
is a single space on each side of the cursor
before you type the word ‘has’.

Save your document as task13b. The finished

N

T @l = 0

— HOME | INSIRY DESGN PATELSYDUD REFERENCES AMUNGS REVDN wiEw aopans Gename. - [

al-_ X, [ New ws-jiE-E-R- =2 AL (i
B FU-mnx & EEz== 0 -
P e B ket kA Dy Bl EEETEM
|memears m Feat Ta ramagraah ] e

e

document should look like this.

== B,
(Activ ity 13a
Open the file text2.rtf from the CD and insert the file
table2.csv as a table within the document after the
paragraph that ends ‘This table shows the number of
schools closed in some of the local authorities:”.
Change the document heading to *Snow brings
disruption to Britain'.
Move the last paragraph in the document so that it
becomes the first paragraph.
Add the following text as a new paragraph
immediately before the paragraph that starts ‘Flights
were suspended ...

‘Heavy snowfalls were reported to the
north of London. London was also
affected but not to the same extent as
the disruption that had been caused the
week before.”

In the last paragraph change the word ‘weird’ to
‘unusual’ and add the word 'national’ between
'many’ and 'newspapers’.

bLS.we and print this document.

2

Y

+ ¥ E r L] ¥ i (H 12 il i L] I (1) L

Eimrer WeaAlAEE ISESES Jon0Ald S ElESE

Co Monday February 3™ 200% the Fowsh Esst of Esgland war hat by snow. I
kpow thia 1p pet unegual in many paste of the vorld, Tut 1T wWaa
ipcerqeting to wmtok cthe vkole regica grind ©o & wirtual stamdecill. At
TRE Tife A WEITiNg ER1A STELAlE THE BATSY LARASE SLTPATES 4T NEatRESW,
Garwesr and Lonsen Sxrp werse &13 slesed. Sranseed sirpare Bad Beem slsasd
kut has jusr had sne rumwvay respensd, Imvel chacss has spsesd, The MIE 18
clored io many placers and many schosle thicughout the countcy bhave been
clcwed,

Schpal clesures

TES SFramaEi= SRARQS 35 TRE YEAERET hE3 NAEOE TRAE 3 MIMBEE 5T APSAS A
ERPETIENSINT CEARSPATT problems. This means chat nany schoals ssrsss the
coantry have been closed.
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Enath Faet

CEHESN H-I-E
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Hiddlesex 20&
Suaacx o
Mozth

SreaCsr Manchestsr 186
Lancashire ]
Cusb=ta EL
DuEman =)
e rheminerl ansd 33
YorkgkiEs 1

This table shows the rusbar of schocle miportsd £lsssd. Tt Is LnssTescing
T8 RAte TAAZ ALTRAMSA SRE SRSW 33 RS RESFior 18 ERE SaUTR Eass 52
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Enownen and gocd angels. TRE snoW gave an added dlmansion, pEoducing pome
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13.2 Place objects into a document

13.2.5 Create a table

Tables of data may need inserting into your word-processed documents or
presentations. You have already inserted a table from a .csv file in Task 13a.

7
Task 13c

Open the file task13b.

Add to the end of the document the following text as a new paragraph:

“Temperatures recorded at one weather station in Ross-on-Wye
during the week read:’

Below this add this table:

Maxirnum Minimum
-1
-3
-3
=1

2nd Feb
3rd Feb
4th Feb
Sth Feb
Gth Feb -1
7th Feb -3
&th Feb 4 -7

LS_anrrs the document as task13c.

W R e o

Open the file rask13b and add the text given above as a new paragraph to the end
of the document.

To create a new table you must first work out how many rows and columns
the table contains. By counting them, you can work out that this table contains
three columns and eight rows. Move the cursor to the correct place in the
document, then select the INSERT tab, the Tables section and click on the

Table icon.
This will open the Insert Table drop-down menu.

nsert Tale l Move the cursor over the grid until it highlights the 318 Table
LIDOOOCICIES| three columns and eight rows that you need, like this, — IO
%%%%%F%H%% Click the left mouse button in the last highlighted EE%EEEE
OO0 cell of the grid and chis will insert a three by eight table ODO0O000
CIOOOOC00CEE Y into your document. Add the text from the task into |
EEEEEEE%EE this table. You can move the cursor into the next cell by Q000000
COO0O000000!  pressing the <Tabs key. If you need more rows than the EE%EEEE
| msetTane.. eight available, move the cursor into the last cell of the o ot Tabne

o DrowTabl table and press the <Tab> key to create a new row. If you 4 Ew“m"'

dha | Conmert Trit to Tabl need lots of new rows, hold down the <Tab> key. Save | P

43 ;E;::::::""* . the document as task13c. ﬁ T

1| Quick Tables b
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(Activity 13b

Create a new document with the title 'Skills to practise using tables’. Create this table, below the title.

Function How Feature
Insert Insert tab Table
Right click Rows
Right click Columns
Delete Rows
Format Cells Alignment Left, right, centre, fully justified
Top, centre, bottom
Colour, shading
Rows Breaks across page
Gridlines Show
Hide
Text wrapping Cells
LS_al'n.rnﬂ.- this document.

13.2.6 Format a table L Tberopetes  ? EEH|

Tables can be formatted so that they can be aligned left, right or centrally
between the margins. Text can be wrapped around the table or not as OS] TR e v [Coieten
required. These features are found in the table properties: click the right [

mouse button in any cell of the table, then select Table Properties...and || B, B E

the Table tab within the Table Properties window. The table alignment S e
can be selected in the Alignment section and text wrapping around the ]-‘T_" %
table can be switched on or off in the Text wrapping section. |5 |8
Hone  Areasd
~
Task 13d
Open the file that you saved in Task 13c. (i e
Marrow the columns in the top table so that there is a minimum of white space but 2 e
no text wraps within a cell.
Set the text wrapping options for this table so that the body text of the document
flows around the table,
LSave the document as task13d.

Open the file that you saved in Task 13c. Move the cursor [@as =a Tk [l Samas ¥om - 0 X
into the top table and grab the vertical gridline. PR e o . v G S T
Drag this to the left while holding down the left mouse b T R i e ™t e G e 30 e ot
button so thar it almost reaches the right edge of the longest o e AT T BTV g e pesn o e e

dam item. prmt thjsw:m thE l'lght hﬂ.ﬂd gndhne ] :::.r:::: Ibeaupecs grobiens, ThIs Bass \het sanr schesis serets She
BE %0 [ " LT T seiveit FOH - 8 F .+1n_l.l Taasd
- A IREEET CODRCAR DACN R MIFTM  LANLR) RMLE DWW QIR LAADT  Cerdes W ‘. Tronn -E_“Di
L — [ vt l-rlfuimn 15
Sl ke o R o ] e =
[ T Cmr - P M S i B B a arEA o
R R TR e e pesiis =
SEPEFISLFIAY TRARSPAYY prablems. TRis maans mhan many pehasle aErees the d ;i‘:;ul i
Ssuatsy have Beek clesed. Esctbumbes_mad 1]
+ -
%’gﬂ’a“ l:h:m = Taix zeble showr 13 mmber of ssbaele sapsrred slaesd. In 2 amveesting -
¥ 7t 7% b [ o0 s x T @ ——— o
":::]'.I'."“ i
s was | 08 3 3 3
] - The table will look like this.
BRI T

bl Thir vabla alevd Ve ekl of sebiils sepertad elereds DN F LandeEbdey
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Click the right mouse button in any cell of the table, then select Table

Properties... and the Table tab within the Table Properties window. uon | gow | cogmn | oo [ snree
Move the cursor into the Text wrapping section and select Around — “?';,“,W“m = et [
to wrap the body text around the table. Click on to complete - :
this. The table should look like this. = B B ‘ a1
Save the document as task13d. W G Aum
Tert wnagging
BEH® O0R Task, ;
r_ [ ECEE I T E. E
Task 13e VmEEDe [t
; i by Mo Eraund Beatiening.
Open the file that you saved in Task 13d. o e e e A
Right align all of the cells containing numbers in the B e e
second column of the top table. Centre align all of P By e e
the cells in the top two rows and the row containing Sy TTesea] Fhis o e
Ll t BENEH ESNY _— ::::-l
e ; : ; EE;::‘.““ oo e o :H:w; nore har 45 of iin
Make the top row of the table twice as high. Vertically > it B
align all data to the middle of each cell. . #E::- T = :::',g:;f‘:‘:::ﬁ;f;;f :EL;EL‘:_:"{_L“
ierge the cells in rows 2 and 7 into single cells. RECER T Ginrariin. prasving srme wery preverssgs
5 mfilll I PONSEN. BALY CAPTEESD O CANATA.
Set the background colour of all cells in the top two [erestice ; i e M
rm and rﬂw ? to YE“DW_ :n phation s Bars-sa-Fye duiling the ek aesds
éave the document as task13e. e T e A B =
Align cell contents within a table Text alignment ——
Move the cursor into the top table. To highlight all the cells containing Left ‘ 1 '
numbers, left mouse click in the top cell containing numbers and drag the Centre
mouse down. Select the HOME tab. In the Paragraph section find the four Right
icons for text alignment. Click on the third icon to right align the contents Fully Justifiad
of these cells.
Highlight all cells in the top two rows of the table as
described above, hold down the <CTRL> key and drag e e O e i A Mgt 2
over the contents of the cell containing ‘North’ so that all 2 B clebsi BT we A
Fame - nrn. l'll---;i

five cells are highlighted like this.

Select the HOME tab. In the Paragraph
section find and click on the second icon for text
alignment.
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Vertically align cell contents within a table

frastar Hasnciaster

TRLY gave the <hildren 14t Rine %S play in

[Tansssline

A& AW, JAMNBEIl1IER. BANLEG SEIMEER ass

To make the top row of the table twice as high, grab the

[

save asquis, The seew qave an scded

TarhaE

Fisduaiag su vaay Phitisnaga

LES T T

gridline below the top row and drag down so that it changes

FEanas, mELP RApULPEd S sEmaT

ERTTE)

Ssree recwrded ot =z weatbew

b
FIATIES 13 EORI-O8-WyR dLIing cht wedk pesdc

from this to this. .
County Closed County Closed
Scuth East
Easex 250+ South Eaat
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You can see that the cell contents are aligned to the top of the cells in this
row (and the rest of the table). You must vertically align all data to the
middle of each cell. Highlight all the cells in the table and click the right s G e

mouse button in one of these cells. Select Table Properties... and the Cell % O

tab. Click in Center then __oc_] so that it changes L Ry

from this to this. 1

County Closed County e
Scuth East Socuth East = “:..,
Merge cells within a table ceuney e
Ecu'ch En.:!t

Highlight both cells in row 2 of the table and click the right mouse button in Eagex —

one of these cells. Select Merge Cells from the drop-down menu. Repeat this  [asdieser o

for row 7. The table now looks like this. R
“Breater Wanchestai | 100

Set the background colour to cells within a table L 4

Highlight all cells in rows 1, 2 and 7 together. Select the HOME tab. In the  ATarTE 55

Paragraph section click on the small triangle to the right of the Shading icon Zorkshizs L

to get a drop-down menu/palette.
The palette gives you a range of greyscale shadings, the

theme colours that are available, plus some of the standard

colours. If the colour that you require is not present use the

More Colors... option.

For this question we need yellow so click on the yellow block

in the palette.

@

TABLY 1O

B ®- & @v Task, Hedbce - Word
“vﬂ‘ﬂ.‘f iNSER DESIG DAGE REFER | MAAl [EVE VEW ADDY DENGN LA
, Couter New TR ==
I]rq B U -men. n — = = .

e

e

Cipbaerd "erd

PP,

G| Thems Chlas

¥ G- - A - da-

L | ] 1 - 1
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;mﬂ [diuug
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@ EEEEREEm W=

Save the document as task1 3e. Y n— IIIIII'I'I”; w7 :i‘
Tasax 25-31 and, ooe of
Herzicrdshine 1004 Skanstsnd Cadnrs tod more &}
Ad ‘H’iCE Hazdlurna i'f". EN EEEREN-
. . . B . S KozER == Rerant ghters dren lota 1
The Shading icon can also be found by clicking the right mouse button Gremcer Wansheszer | (00 ang, making
Er T W Clploa ; gaw
when the text has been highlighted in a small menu like this. e - “ g | s
H i = Loemp A zed an camd
[ i «|105= A* 5~ o Thmkeciand g5
b e ot [ R > o L e e
B IES¥-A- "-i;-- . —
Task 13f

Open the file that you saved in Task 13e.

Remove all gridlines from the lower table except those cells containing the maximum and

minimum temperatures during this week.

Save the document as task13{.




13.2 Place objects into a document

Add and remove gridlines from a table

To work on the second table, click the right mouse button in the table.
Select Table Properties... and the Table tab. Select the option for
Borders and Shading....
This opens the Borders and Shading window with the focus of the
borders applied to this table.
To remove all borders (the four lines around the outside) and
gridlines (the lines within a table) click on None, followed by [_ac_]
twice. The borders and gridlines within the table will usually show as
faint dashed lines that are visible on the screen but not when printed.
Highlight the cells containing the maximum and minimum
temperatures for the week, like this.—

Taga
S

U erefomed et Dom %) Hespere v | Centmrten

L&)
{8 E

_Bow | colgnn | g [ antoe

BllE

Irdest from inre
B )

L

C3rd Teb S
4th Feb BN O
Sth Feb | 2 -1 |
5 S R I
Ttl’! FEb .i:};a.u.‘.".'..-:ﬁ"..‘i‘.-.—'.‘;'.‘-‘li‘;..":..".'ﬁf.".":'.:.'.i -
SR wes | 4 2

Click the right mouse button on one of these cells, select Table
Properties..., the Table tab, then Borders and Shading....
As the Borders and Shading window opens, click on Grid to

set the gridlines back.

Note that the focus of the borders applied to only these cells
after selecting <OK> twice. Save the document as taskl 3f.
The completed table will now look like this.

Setting
25| e

gosters | Bage Boenn | gnading

L

- Tk an digiars o of
nwbuttens bo ipph bt

Al Il

UKL

o &

" 3rd Feb 5 -3

4th Feb 5 =]
S5th Feb 2 ; -1 i
Eth Feb S W -
7th Feb | > =21
8th Feb 4 | -2

Exgaw

-A e 30 Gugiam Do or
EHE e L ippl B

A

-‘L

(Activity 13c

Save the document.
\

Open the file activity13c.rtf in a suitable software package.

erge all cells in the top row into a single cell. Centre align the text both horizontally and
vertically. Shade this cell with a mid-grey background colour.

Merge cells 1 and 2, and merge cells 3 and 4 in row 2 of the table. Centre align all text in row 2
horizontally. Shade all three cells in this row with a light grey background colour.

Merge cell 1 in both rows 5 and 6. Merge cell 2 in both rows 4 and 5. Format each cell in rows
3 to 5 as it specifies in the table.

Replace the text <Your name> with your name.

Advice

A quick method of editing
the borders is to click on
this diagram.

Change the line widths,
colours and turn lines on
and off. Create a new
table and play with the
different options to see

what they do.
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13.3 Headers and footers
13.3.1 What is a header and footer?

A header is the area of a document berween the top of the page and the top
margin. A footer is the area of a document between the bottom of the page and
the bottom margin. You can insert text or graphics into headers and footers.

This might include the author’s name, the document’s filename, page numbering,
or even a company logo. Headers and footers can be found in many printed
documents, including those that have been word processed or desktop published,
and in presentations, reports from spreadsheets and databases and in web pages.

13.3.2 Why are headers and footers needed?

Headers and footers are needed to make sure thar each page (or pair of facing
pages) has elements like the page number, book/document/chapter, logo, titles,
filename etc. placed consistently within them. If these are placed in the header or
footer, they only have to be placed once but will repeat on every (or every other)
page. This saves the author a great deal of time and effort, not having to duplicate

their work on every page.

13.3.3 Create headers and footers
In all the packages within Microsoft Office the headers and footers have already

been created and these can be opened, edited, resized etc. rather than created.
Most of these application packages use the INSERT tab to access the header
and footer. Microsoft Access uses the design view of a report and has not only
page headers and footers but also report headers and footers (see Chapter 18 for
further details). Headers and footers are not used in website authoring at this
level. Each package has a different method of entry.

Open headers and footers in Microsoft Word
Open Microsoft Word, then from the INSERT tab, find the Header & Footer D D B
section and select either the Header or Footer icon. peHeader Footer  Page

Some standard themed settings are available for you to choose from if you viall
wish, but I recommend the option to Edit Header/Footer is used.

Header & Footer

Open headers and footers in Microsoft Excel

Open Microsoft Excel, then from the INSER'T tab, find the Text section and e g—r
select the Header & Footer icon. Sl 4 [z &l
Towl  Hesdin Wosdhrt Sgnatuie Object
Bow B Footer - Lirre =
Open headers and footers in Microsoft PowerPoint .

Open Microsoft PowerPoint, then from the INSERT tab, find the Text section ’_}
= 0 4 B G g

and select the Header & Footer icon. g

Tet  Hiader Waordds Qe dl - Shife

To make the footer visible tick the check box next to footer. If slide numbers Bk AP+ THAL R

Tedt

are required click on the check box next to slide numbers and then click on
Azt | (see Chapter 19 for more details).



13.3 Headers and footers

13.3.4 Align headers and footers

Task 13g
Qpen the file that you saved in Task 13f.

Add your name on the left in the header, the text 'Historical Study” in the centre of the header
and the text ‘England 2009 an the right in the header.

Save the document as task13g.

Use the ruler

Open the file task13fin Microsoft Word. Make sure that the ruler is visible at the rop
of the document. If it is not visible select the VIEW tab and in the Show section
tick the checkbox next to Ruler. Open the header from the INSERT tab, with
Header, then Blank header. Click the left mouse button on the text [ Type here]
in the header so that it looks like this.

T — e —————————
= I T Task! 3g.doce - Word HEADERMFOOTER. T E — O %X
HOME INSERT DESIEN PAGE LAYOUT AEFEAEMNCES WAILINGE REVIEWY VEW  ADD-MS DEXUGH Graham Ba = .
I I i I | E] tutline | & Ruler Q |_'* F] One Page 3 j |I""|"m5n.irby5d: Iﬁ
i =] brate | Geidhines I;'.'I'.l [0 musigie Pages D I eneus Serolling -
| Fead | Print wu.- =X Zoom Hew  Arfange  Spht - v Mlaoos
Hode [Layout Lagout [ Mavigation Pane 0t Pag= Widlh Windew Al B Rt Window Pomition y =z
Wi Shiow Zowm Vindow Ma ros -
8 3 i a L 2 1 4 & 1] 2 ] £ ] i i L¥ 12 5 J"."' ir ix -]
[iypeliere] <«
-
| Hemderi =~ WANLEL WEALHAE LOCCES SCHOOLE TO CLOBE o e
)
on Monday Fabruary 27 2009 the Souch East of England was hit by snow. I
know this isf not unaspal in many parts of the world, but it was
2 interesting te watch the whole region g to a virtual standstill. At
the time of wricing cthis article the major London airports of Heacthrow,
- satwick and London I"'.r}: ware all clomed itanstead airport had been cloaed
but has just had one runway reopancd. Travel chace tha M23 ic

has engasd,

Check the alignment of the tab stops on the ruler before entering any text or

object. In this case there are two tab stops placed on the ruler.
The left one of these is a centre aligned tab and show the centre of the page
(although it is not precise in this example) and the right-hand tab stop shows the
right-hand edge of the page, although we can clearly see that this does not match
the full width (shown with the red arrow). These two must be placed together
for the header to align to the edge of the body text. Grab the right-hand tab stop
and drag this so that it sits over the right margin stop. Be careful not to drag
the tab stop off the ruler or it will be removed. If this is difficult, hold down the
<Alt> key whilst dragging it to stop it snapping to Word’s hidden gridlines.

Advice

<Ctrl> <Z> undoes the previous action and is a good tip if a tab stop has been
accidentally removed. This will undo your last action.
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The right tab stop should look like this.

>

H»' = "J L& ] EL Task!3g.dec - Word

e
HEADER & FODIER..

TR = 8 X

aaname.. - [l

E.I —g,
A Maiiog
o + -

HOME INSERT DESIGN PAGE LANYOUT REFELEMNCES MAILEGES REYIEWY VIEW ADD- NS DESIGH
B |"'| -F!I:Dmﬁlw [#] Ruler Q‘ i_'_', i—lﬁ'u.-F'lge — 3 j [ ¥iew Side by Side =
= Wl % Sloak | []Grdines T [ puttiple P i [ 4mehrcnous Scroling. ]
Raad | PAME Weu kg Zoom A0k Rl RARE | e Arranpe Soit inkes 5
Moy Lt Lageat L] Mesegabion Pane 43 Page Widih Windar LHET LYY
Wws Show Loom
(= 4 F: Fi | 4 5 & B
B Winter weather forces schools to clos)

on Monday Fabruary 22 2009 the South

kna his iz not uhuspal in mam rts

| 1 sting ta watch the whole zegion ¢ 1l. AtG
the time of writing this article the majo HeathTow,

- Gatwick and Loncdon l":ir'_,' were all closed. 3tar wad bean oloamed
b iag juet had one runway rocponed. Travol chaocs Bag ongued, tha M35 ic

sMaoed

The right margin and tab stop have been placed at 16.3 centimetres from the
left edge. The centre tab stop needs to be placed ar 8.15 centimetres ( half of this
width). Use the left mouse button to drag the centre tab stop to this position.

Advice

You can always use the scale at the bottom right corner of the window to zoom in,
if positioning the tab stop is difficult. m

Click again on the text [ Type here| and enter your name. Press the <Tab> key
and enter the text ‘Historical Study’. As you type this text you will see that it
always stays exactly in the centre of the page. Press the <Tab> key again and enter
the text ‘England 2009’. As you enter it you should notice it always stays right

Advice

Practise getting absoclutely
precise measurements for
your tab stops.

aligned to the tab stops. The finished header looks like this.

BE S OR]F- « Task13g dace - Waid HEADER... Tim - o X
HOKE INSERT DESIGN PAGE LANOUT REFERENCES MAILIMNGS REVIEW VIEW ADD-NS| DESISH Girakam B.. = -

[} Hoasher = — | b HukkPata- = Tl em =

D Faale [TI = E‘| Prclure |_ B 2 o i.‘ﬁ; - u

Date & Cocurment 01 Goto Optians. Cleze Headier

B Page Numbet*  Time I » L_|g Dinkre PRLues oo Fanter + and Fooled
Hendat & Footer Ingert Kxagatian Baifian Cote A

L 2 R 213 1 T - - ENRSY VAR TS ' RONNRE | N -t - AT SN R 7
Grabam-Brown - Histarical Stuchy - r Ergland-20091)
% 1
[ Hender | Winter -weather -forces -schools -to -clcesy
] cwaak -and ~Léndon ' Cin
= ha=n Junt had on= sunway e =

Double click the cursor in the body text to view the page showing the header
and footer or double click on Clase Header and Footer to return to Draft

D




13.3 Headers and footers

View which will not show you the changes you have just made.

Save your document as taskl 3g.

More on tab stops
There are four types of tab stop that you may need to use. These are:

Type of tab stop Looks like What does it do
Left tab All text and Aligns tabbed text, so that the left edge of the text is in a fixed position.

numbers
Centre tab All text and Aligns tabbed text, so that the centre point of the text is in a fixed position.

numbers
Right tab All text and Aligns tabbed text, so that the right edge of the text is in a fixed position,

numbers
Decimal tab 400000.53 Aligns tabbed text, so that numeric data aligns with the decimal point in a fixed position.

4.3
2134

Tab stop positions can be added, edited or T
cleared from the Tabs window. To open this

Example: % { crai@ns ey

B 3 bR & ST 13 ] 15 14y

Lefi Centic Right Decimal

Left tabbed Centre tabbed Right tabbad 80.13
Left zgain more centre tabbed right $1234.45
Left Lots of centre alignad text small right §2345

—
-_— v A
-— f=

3 —

Inderiy 353 Fpacia  Ling and Pagr Bres

= = $=
— — — Ganaral
select the HOME tab, In the Paragraph i ‘ —
section, double click to select the viiiv | 20| 0 R e o
Paragraph group’s dialog launcher in the Paragraph = —
bottom right corner. g .| 0 | A1 . .12 T = BEIE e o
L fem [ - el
Then from the paragraph window select . M e 2
the Tabs button. fide
This can be used to create new tabs, these wwe  iE [ umssy
= ope b = > A
are the tab stops for the example above. T e
Drawiem
Iz stop position: Defoult tob siopx poidion: Drefauk tab stops “:::‘:“‘:,ZE_‘:":_E_,“":.:,_:: -
| 127 am = T4im 127 om =
' Tab stops 1o be deared: a8 ia “ | tab stops 10 be deared: o B B e
'n.E i'i = -
| i s r—
Abgnment Alignmnt TﬂSk 13 h
™ Left (Ch Cenker () Bight ClLett () Center ) gight "
O Dedmad (DB ® Degmal () Ba Open the file that you saved in Task 13g.
Lesder Leoder Place in the footer the text "Saved on’ followed
bl B e ol S B by the date, then the text "at’ and the time on
S —— = = e ) the left, with the page number page in the
[ ot || e | | oSwads | centre, and the automated filename and file
or || cne | [ o || cancm path on the right.

&ave the document as task13h.
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13.3.5 Place automated objects in headers and footers
Open the file task13g in Microsoft Word. Make sure that the ruler is visible at the

top of the document. Open the footer from the INSERT tab, with Footer, then

the Blank (Three Columns) footer. Change the position of the right-aligned tab

stop so that it precisely matches the page margin. Change the centre tab so that it

is placed precisely half-way between the margins, like this (see Section 13.3.4).

BHEHS OB F- s Task_|3h.dock - Word HEALIER... T HEY= 07X
HOME [IMSERT DESIGN PAGE LAYOUT REFERENCES MAILINGS REVIEW WIEW ADD-INS  DESIGN Graham Bix = ‘
[*] Header - o [ [ Auick Parts - = = I i Bfisem
[ Foater= =I:|_'1“‘) L;a [} Pictures L i B SifiBom | n
1 U A =
Date & Document A Goto Gote __ Options _ ~  Close Header
[¥] Page Number~  Time  Info- & Online Pictures Header Focter = ¥ =] and Faater
Hesder & Footer Insert Harigation Pasition Clote e
il W T R T 5 AN N SRIY NN DR RN TR G R - T LT | O R Yo
|Type herel [Type here] [Type herel

Automated date and time  Detessdtme 7 HEM

Move the cursor over the left [ Type here] and click the left v e

Engatsn funted tingdes) |

mouse button to highlight it. Enter the text Saved on i
- followed by a space, then click on the icon for Dare & Time. et

This will open the Date and Time window. Choose an %"ﬁi
appropriate date format, as the question does not tell you Eﬁ:zwmél:fg:m
which one to use. This is a portrait page so a shorter version LT
would be better. 1 have chosen the top option from the menu iaas
followed by [_oc |. .

Type another space, the word ‘at’ followed by another st
space. Click on the icon for Date and Time and choose an — L= | o=
appropriate time format followed by [__oc .

Automated page numbers Wnﬁ SR
HOME INSERT DESIC
Move the cursor over the centre [ Type here | and click the T T
left mouse butron to highlight it. Select the icon for Page S Footia'» !
Number to get the drop-down menu. > | T e

As we have moved to the correct position on the page ® Topof Page R
already, click the left mouse button on Current Position, B Hottom of Page ;
This opens another sub-menu from which you can choose the B P Masisig y
type of page numbering you require. Again, this is a portrait §  Cament Pesiion N
page so a shorter version would be better. I have chosen the - S ——— -
top option P’lain Number. B Remove Page Numbers

D
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Automated filename and file path

Move the cursor over the text [ Type here| and click the left mouse
button to highlight it. Select the icon for Document Info to get the

drop-down menu.

To add the file name and file path to the footer click the left

[ Header -

[£] Footer -

mouse button on File Path.

Sometimes if you have used long file and folder names, or there
is a long file path, the header or footer may look crowded. Do not
change the tabs as these will have been set to match the question,
even if sometimes it looks unusual like this.

#

BHS R -
HOME INSERT DESIGMN PAGELAYOUT REFE

| el

Date & Document
[7 Page Number - T

E Quick Perts-
; |__|;P|v:twe-s
ko~ [i& Online Pictures

Header & Foater Author
L & 1 :i Filc Mamc
Footer
g File Path
) Document [itle
Saved ¢

[= Document Propery b

W= Fieid..

EE S QB

“ HOME INSEHT DESIGM

PAGE LAYOUT

[™ Hesder - — t 0 Chuick Parts= >
i; F::tul- r_ll I!E] 'El?i:-:m.m [_l
Date & Document — Gata
[E PegeMumber- | Time  info- @ Onofineficlures gl poo
Header & Footar Incar

n H L 4 i 3 i 4

=

- Fouter |

baved on 04/03/2015 at 18:19

task13h. docx - Waord

WAILINGE REVIEWY VIEW AED-INS DESIGHN
| Diffesent Fiest Paye ;r 1 Bcm E
Uifferent Odd & Bven Pages W0 LB em -
= —  Close Heades
. Show Document Tesd & ard] Fockes
Cpbicns Position See
- # 1] i 1ix 2] is 11 LR EF

1 D: %0417 New Texthook\Chapterl3itaskl3h.dooe

HEADER M FDORER. T [E —

e |

A x

Save your document as task13h.

rActivity 13d i
Open the document that you saved in Activity 13c. Save it with the filename activity13d.

Place in the header: the text ‘Created by’ and your name, and an automated filename on the
right. Place in the footer: the text 'Page number’ followed by an automated page number in

the centre, and the text ‘Last updated:’ followed by the date and time on the right.

kSawe the document. ¥




1 4 Styles

In this chapter you will learn how to:

@ explain what a corporate house style is

# make sure that all work produced matches specified house styles and has consistency of
presentation

» produce documents which conform to a corporate house style

# take into account the audience when creating or selecting a style

» create and edit styles for page layout including: text alignment, spacing between lines,
spacing between paragraphs, spacing before and after headings

» create and edit styles including: font type (serif, sans-serif), font face, point size, font colour,
text enhancement, bulleted lists, numbered lists

» create and apply paragraph style(s) with a new style name

# produce evidence of the styles you have created.

For this chapter you will need these source files from the CD:
® activity1da.rtf

® activity14b.rtf
o advice.rtf

o lists.rtf, _}

14.1 Corporate house styles

14.1.1 What is a corporate house style?

Most companies and organisations have a corporate house style. This is
sometimes called ‘corporate branding’. This can be seen on a company’s
products, printed stationery (like letterheads and business cards), advertising,
websites and often on company vehicles. House style can range from company
logos to recognised colour schemes, fonts, point sizes etc. You will probably
recognise many international companies” advertising by the colour scheme or
other stylistic features that they use, long before you can read the company
name on the material. In ICT terms, you should always adopt a specific

style for the work that you produce. Anything produced for a company will
usually have a logo, colour scheme, font style, paragraph style, page layout
(particularly if using headed notepaper), page formatting and defined styles
for bullets and numbering.

When you produce work, it is important that you apply these styles to every
element that you produce, whether it relates to a document, presentation or any
other form of communication, especially when it is for customers or clients. The
most important part of applying styles, is to make sure that you have consistency
of presentation.

14.1.2 What is the purpose of a house style?

A house style is used to make sure that all documents and other materials from an
organisation have consistency. It is used to save time in planning, setting up, creating
and formatting documents and other materials. It is also designed to support brand

recognition and reduces the risk of mistakes in documents, like typing errors in an
address or telephone number, or missing an important element like a logo.

14.1.3 Match the specified house style

You must always make sure that all work produced matches the house styles given
to you which may look like these examples.

2




14.1 Corporate house styles

Example 1 House style for a website
Create and apply the following styles to all web pages:

Style | Definition

h1 Fant — Arial Bald, if this is not available Arial, if neither of thess fonts are available, the browsers default sans-serif font. 24 point
font. Black. Italic.

p Font = Times, if this is not available Times Mew Roman, if neither of these fonts are available, the browser's default serif font.
11 point font. Black.

table | Gridlines visible and 2 points thick. Light grey background colour. Foreground colour #100080.

Example 2 House style for a presentation
The master slide must have:

¢ a yellow background

# a 4 point thick dark blue horizontal line 4 cm from the top of the slide

o the logo logo.jpg placed in the bottom left corner of the screen

o the text Corporate House Styles in a navy blue, underlined, 36 point serif
font, above the line, with no text wrap, aligned to the right of the slide

o automatic slide numbers in the bottom right corner

o lst level bullets formatted in a 24 point blue (#0000FF) italic sans-serif font
with a hollow disc bullet style.

Example 3 House style for a word-processed document
Create, store and use the following paragraph styles:

Font style | Font size Alignment Enhancement | Line spacing | Spacing Spacing after
before

Heading sans-serif | 24 point right bold, italic Single 0 6 point
Subhead sans-serif | 16 point centre underlined Single 0 & point

Body text | serif 11 point left Single ] 11 point
Bulleted list | senif 10 point left with 2 om indent Single 0 0 point
Header serif 10 point to page margins bold

Footer serf 10 point to page margins bold

Ditferent techniques are required to apply these styles, each technique being
package specific. However, the results would be that each document, web page or
presentation slide would have the same formatting, colour scheme and layout.

In the case of the website, the styles would be applied in a cascading stylesheet
(see Chaprer 21), for the presentation the master slide would be created and a
theme applied (see Chapter 19) and for a document styles are defined and applied
to the text and layout of a the page.

14.1.4 Font styles and sizes

Serif and sans-serif

Text can be changed to have different font faces, colours and sizes and can have a
number of enhancements added. These are useful for making text stand out. Font
faces are grouped into two main categories: serif fonts and sans-serif fonts. These
are not the name of the font face, but are the generic categories that describe the
properties of the font.
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A serif font looks like this: This is a serif font and a sans-serif font looks like this:
This is a sans-serif font. i@
The word ‘serif” describes the short strokes at the end of individual letters. Sans-serif Strokes
fonts do not have these short strokes. If you are asked to set text in a sans-serif font,
you must find any font in your word processor that does not have these serif strokes.
Serif fonts are often used in newspapers and books as they are usually easier
to read than sans-serif fonts. It would be appropriate to use sans-serif fonts for
emphasis or for titles or subritles. It is not sensible to use more than two different
font faces on any page. You can use other enhancements to make text stand out
such as bold, italics, underline and highlighting. Other elements like coloured
text and backgrounds can also be used to emphasise text.

Font size

Font sizes are measured in points. There are 72 points to an inch (which is just
over 2.5cm). If you are asked to produce text of an appropriate size, for most
adults 10 point is appropriate as body text, but older readers may prefer

12 point. Anything above 14 point is generally unsuitable as body text for adules,
but may be ideal for children. In stories for children learning to read (ages four
to six) it may be appropriate to use a 20 or 24 point font size to make it easier to
make out the letter shapes. Larger font sizes would also be appropriate as body
text for the pardally sighted. Much depends upon the target audience.

Font face

The font face is the design of the typeface. Different fonts like Arial, Arial Narrow
and Arial Black all have the same design for each letter but have different
widths. Some fonts can be the same size but appear to be different heights.

For example, all of these fonts are 11 points high:

ALGERIAN, Bruss Senicpt Sed, Edeardan Hompe 77 and Arial.

The height of the font is measured using the measurement from the top of
the letter with the tallest ascender (often the letter *h’), to the bottom of the
one with the longest descender (i.e. the bit that descends below the line, often
the letter ‘f7).

14.2 Create styles in a document

For this chaprer we will focus on the application of styles within a word-processed
document. The document contains layout and font styles. In Microsoft Word,

T

Nao strokes

the layout styles are stored in a document -
template which is usually hidden from you. As | Task 14a

you create a new document, a set of defaule Fentetyla | Forata | Alignment S T—

Spacing

styles are applied to it. They include the page | oo = R Crm——

orientation, margin settings, setrings for the
header and footer as well as different font

Footer | serif 10 point | to page margins | bold

styles which Microsoft have called “Themes’. Open the document you saved as task 13h. Create, store and use the

Open the file task13h in Microsoft Word. ellcwing st ue RS dncllment;
Save this as task14a. We will fave the document as task14a.

start in the header. Open

the header of the document
and highlight all the text in
the header, like this.

=

Graham Brown Historical Study England 2009
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Select the HOME tab. In the Font section find the drop- BHS ORF->
down menu for the font face. - “ HOME | INSERT rﬂmi PAGE LAVOUT  REFERE!
Set the font face to Times New Roman which is a serif font. = X cut

[ (TimesMewRe = (10 =| A A7 M- fo

Set the Font Size to 10 point using the drop-down menu next e !‘1; s S _l 4 r A-%-A-

to the font size. - ..’Ilml::l:l.'.::‘II P‘ﬂ“‘. Font | 5
The text in the header does align to the page margins (you

took great care getting that right in Chapter 13) so the lastpare @ EH =- @ & ~

of this style is to embolden (add the bold enhancement) to this Il o= e oesan paceuvour s

text. With all the header text highlighted select the HOME tab i, b cu TimesMewRo-[10 | A" & A3~ %

L] ¢ :
and in the font section click on the icon for bold. Baste qii:‘:ﬂﬂﬂ b T | R
The header will now look like this. Cioboard Fat .

e v R

S England 2009
Advice
Another way of making text bold in Microsoft Word is by pressing <Ctrl> and <B>
together.

As you are in the header the title bar should show HEADER — . Timmes

& FOOTER TOOLS and the tab should change to the l——i-"'“ T e

DESIGN tab. g assbceos Asmbcene AaBbC Assece AGH aseece
With the header highlighted, click the lower drop-down

menu button for the Styles section.
The list of defined styles will expand and give an option to Create a Style.

Click on this option to open the Create New Style from Formatting window,

ATBBCCDy ASRBLADy
ThHormal THoJpec.  Hesdfig i Hesding 1 Tiile Subtile ebilefm. Fmphasih

Aen

. . |
like this.
asbtcoon ssocox AaBbC Aamboo Hﬂﬂ SaBbCcl AnBbCoe  A0BBCOD
Thaimil ThHeSpel . Fealdeg ! Hiasieg 2 T Furcole  Sontl Ba . Bephaeds
3 . g AuEhdyDy AaBDCODE ASOCDr A0fiCe[r AaBogiDy AsBeCile AeBPCCDe  BaB80CCIy
- = i 1kl ’ x I ey Quiti MR, TaTaRl ielesia k. Beok Tk YL P
e 4 Creame o dkde
Bjame: #¢ Dl Fosnpitng
m M avoy i

.F‘.I;I_ﬂ-l-llph style preview:

Stylel

| Modty.. |

i‘:ngraph style preview:

Stylel

Enter a Name: for this style, for example: 14a_header .
(to help us remember that is the style set for the header in = Prem—
Task 14a). To view or edit the derails of the style you can losscm oo | |
use wearr. |, but as the style looks correct, click on [_a¢__].
This new style has been defined and now appears in the list | mced smccn amacoc 4aBbC ambee AQD ssncee aosecon

Cancel

of available Sty]es. a bacet] Thomesl TMaSpsc.. Heading) Hsding?  Thle Sibitle  Wathbm.
Move to the footer of the document. Before setting the -
styles, check the footer contents. The automated file name and path have
not have changed.
Saved on 04/03/2015 at 18:48 1 D:\D417 New textbook\Chapter 13\task13h.docx



14 STYLES

Your file path will not be the same as the one shown here. To update this, click
the right mouse button on the filename /path to get the drop-down menu. Click
on Update field, The filename will have changed to look similar to this.

Saved on 04/03/2015 at 18:48 1 D:\D417 New textbook\(

Highlight all of the foorter, select the HOME tab then click the  smca s ssmmcax aaBbe asmco AQB swocer sasocen
left mouse button on the style you called 14a_header. o) TS Thiwn el teend T MR MR

Saved on HTREING - B 4 ‘1 D:\0417 New textbook\Chapter 12\task14a.docx

The footer should change from this to this.
Saved on 40372015 ai 18:55 b | —

Save the document.

r'
Task 14b
Open the document you saved as task 14a. Add the text "Winter wonderland or woe?' as a new
main heading at the start of the document. Create, store and use the following styles in this
document.
Font face | Font size | Alignment | Enhancement | Line Spacing Spacing
spacing | before after
Heading  |sansserif |24 peint |right bold, italic Single |0 & point Advice
Subheading |sans-serif | 16 point | centre underined Single |0 6 point Usethe 4§ Show/Hide
Body text | serif 11 point | left Single [0 11 point icon from the home tab to
show all hidden characters
LSave the document as task14b. like returns and tabs.

Open the document that you saved in Task 14a. Move to the top of the
document and add the text “Winter wonderland or woe?” as a main heading
before the subheading “Winter weather forces schools to close’. Remove all blank
lines from the document using the cursor and <Delete> key.

When defining the font styles, always start with the body text. Many people
start by highlighting all the text using <Ctrl> and <A>, but for this task, just
highlight the first paragraph. This will let you practise applying this
style to the other paragraphs later. —

Select the HOME tab. In the = S
Font section, set the font face to e T
Times New Roman. Set the Paragraph Ll |, P
Font Size to 11 point using N

Indents and Spacng Lrie ard Page Bieaks

1]
(il
Il
¥
i
L]
K
Ll
I
Ll

General

the drop-down menu. In the i —
. Leme: Gom ol Spensk oy

Paragraph section, select the text Hight i B [mew | =
alignment to left using this icon. ] e et

In the Paragraph section select the Paragraph Settings arrow to o
open up the Paragraph window. Move to the Spacing section. P rie B Bl s a

Select Single for the Line spacing: and type the value A et B |seae o7 | -
(sometimes you can use the up and down arrows) in the After: box, —fH [0 saimesetmem sagupns of s ane soie

Click on [_ac__] to format this paragraph. From the HOME P

tab click the lower drop-down menu button for the Styles section.

e L L
.

TR ———

Iabe.. Setis petaurt ok || cames

@2



14.2 Create styles in a document

Click on Create a Style to open the Create New Style from Formatting
—window. Enter a Name: for this style, for example: 14b_bady (to help us

remember that is the style set for the body text in Task 14b). To view or edit the

details of the style you can use wMe¢s. | but as the style looks correct, click on

Name:
o bos]
Paragraph style preview:

Style2

Mody.. | | Cancel

Click the cursor into each paragraph in turn, then then click the left mouse
button on the style you called 14b_body.

|
AN | AaBEC:Di AsBbieDc fe8iCeD: AaBhC assbcer AdD ssescec |
e hiescler | L bocy | THonmsl  Thiojpac. Hesding | Hesdieg 2 Title Sy skt !='

Highlight the text for the main heading. In the Font secrion, set the font

tace to Arial which is a sans-serif font (i.e. it does not have serifs). Set the ==== & &2-2-
Font Size to 24 point. In the Paragraph section, select the text alignment T Paragraph a
to the right using this icon.

Open up the Maragraph window (as described on the previous [avia " I 4 <K N A b

page). In the Spacing section, leave the line spacing as single (as no
spacing has been specified), but change the After: to 6 point. Click B I U-aex x A-%¥-A-
on[__o ] to close this window. With the heading still highlighted,

go to the Font section and click the left mouse button on the icon 1 T et =
to embolden the text (i.e. to make it bold).

Click the left mouse button on the icon to italicise the text (i.e. to make it
italic). From the Styles section, use Create a Style to open the Creare New
Style from Formatting window. Enter a Name: for this style, for example:
14b_heading, then click on [_ac_].

Use the same method to set the font style to the same sans-serif font =
(Arial) as the heading style. It is good practice to use as few fonts as ‘

-
=
-
=
("]
=
=}
o
= 3
wl

possible within a document, two or three are acceprable. Set the size to 16

point and spacing as for the heading style. To centre align the text, move to the

Paragraph section and use this icon.
In the Font section select the ulnderllne icon.

Arial |24 <A A Aa- B ”
i +— l Advice
B I U-aex,x A-¥-4A- If you are asked to enhance
text (e.g. ... make this text
Font fa bold ...), do not use other
enhancements as well (e.g.

Use Create a Style and call this style 14b_sub-head. Click on each subheading underline or italic).
in turn and click on this style. Save the document which should look similar to

the one shown on the next page.

@
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B & = tasil db.docx - Ward
MESERT  DESIGM  PAGE LAVOUT  REFERENCES  MAILINGE  REVIEW  VIEW  ADD-INS
T- PO | ol ) = A
ot s AW Aas B =i B8 AT aumcos asmvcex A@E AaBbC! assbceo:
rakex, X' B-¥T-p- E=E== 5. DU Mo header  Mb body  14b_headh.. [140 sub-h.. T Nammal
Fart = maragrapn ® Srytes
:sE IR AT S e TV RS CATACN TN B RPN T e i T L
Graham Arewn Historical Srudy England 2009
-
Winter wonderland or woe?
Winter weather forces schools to close
Cn Monday February 222 2000 the Sowth East of England was hit by snow. I know this 43 aot uausual o
miany parts of the world, but it was interssting t watch the whole region grind 10 2 virtual standstill. At the
time of writing this amicle the major Lendon airports of Heathrow, Gatwick and Loadoa City were all closed
Stansted airport had been closed but has just had one runway reopened. Travel chaos bas ensued, the M25 s
closcd m many places and many schools throughout e coundry have been closed.
School closures
The dramatic change in the weathér has meant that 3 pumber of areas aré experiencing trans blerms,
This means that many schools across the country have been clos=d. = ol
JE— | Cle=ed | Thestablc shows the mumber of schools reported closed. 113
> interestmg to note thar althoush the s00% 15 0o heavier m the
Scuch Tast South Ezst of , one of the eastern Countiss hos reported
Esack 2504 | more than 250 of its schools are closed
Hezticzdshize 100+
Middliesex 0+ | This gave the children lots time 10 play in the snow, snowballing.
Sussex S04 | makwng spomvmen end mnow anzels. The sow gave an added
Korth JEmensictl, profucing $ome VErY preihidesqua scenes, many
Creater Manchestes 100 | captured oncamesa
Lanveshize 0 ST 3
o 54| Temperatures recorded ol one weather station in Ross-on-Wye
Tarhes =p| Guring the weal read:
e =3 U Maiman | Minimum
Torkahizs Y] earees ] 3 T
L - S
1Eh I e
S Fob - s
_Ech Peb | 2 -1
__'.71:]1 | 5 | =3 |
Bth Peb | 4 [ -2
~

rActivity 14a

the footer. Create, store and use the following styles in this document.

Open the file activity14a.rtf. This document has four headings, a table, a bulleted list and body
text. Add your name to the left in the header. Add an automated date and time on the right in

Font style | Font size | Alignment Enhancement |Line Spacing | Spacing
spacing | before | after
Heading |sans-serif |20 point | centre bald, underlined | single 12 point | 6 point
Body text | serif 12 point | fully justified 15 0 6 point
Header |sansserf |12 point | to page margins | italic
Footer sans-serif | 12 point | to page margins | italic

k_DO not format the table or bulleted list. Save and print this document,

=




14.2 Create styles in a document

14.2.1 Editing styles in a document

Task 14c
Open the document you saved as task14b,

Change all the subheading styles to have a dark blue font with a yellow highlighted background.

Save the document as task14c.

Open the document thar you saved in Task 14b. Highlight the top subheading.

Select the HOME tab and in the Font section click the

left mouse button on the

small triangle to the right of the Font Colour icon.
This opens a colour palette, which looks like like this.

Select a dark blue font colour from the pallete, if the exact Al

| A A Aa-

HOME INSERT DESIGN PAGE LATI.IT REFERENCES

11l
]

oy

colour you are looking for is not present you can use the B I U-xx, ¥ A-P-A- ==== =-

more colours option to see more. For this task the dark
in the standard colours section looks ideal so select that

With the subheading still highlighted, left click the

mouse button on the small triangle to the right of the Text

Highlight Colour tool.

blue
Fiont
one. Gy i 2 3
1
|

L

This opens the text highlighter palette. Select the yellow
highlighter colour which will highlight the selected text.
To change the style we created for the subheading, move

the cursor to the Styles section and right mouse click

on the style 14b_sub-head to open a drop-down menu.

Use the left mouse burton to select the option for
Update 14b_sub-head to Match Selection. ——

Graham Brown

B futomatic

Theme Colors

Standard Colors
EET UENEEN
Recent Colors
| |
'a;i More Colors.

[ Gedent ¥

You will notice that the colour of the font has Ed% OR :
changed in the Sl’)’lt, you have modified that - HOME | INSERT  DESIGN LAYIUT  REFERE
part of the style but the highlighting has not ™ % o o s IR GNP
appeared. 1 F-;tv? g r e, B-WEp. =E=s
Anilild o AE‘E Aashc AeALEiDe '! i'lll-.n-.'a-ul ’. : Fomit . ’ ..'
‘-'._u_i'm-.'-ﬂ- Tdb_body 140 _headi |¢D_1'J_'.l':'\_ T Harmal _:i N ===.=
That is because not every feature of the word Bo Celor
processor can be set into a document’s saved Grakam Brawn
styles. The new style has been applied to every
subheading in the document, without e - e RO T
thc netd &r }Fou to Ehangc the chDur ;- (L] M.IF. H'd.ﬂ. H'Idni'\'lrllll '-'Jl.l.l:‘ﬁ.lu RLETES L PR VRA Al : I'n:'ll-‘hﬂ'.
L ksl e el - BLER wE T aead s QEE.-WH-I-'\--\ u
b}F hﬂ.ﬂd. Mot - B PR WL PEEE X Scc - Taeie Mk lbbesd [y - .’i""'""-"""‘"'"“"‘"!‘"""
As the highlighting does not save O [P (R S, (R— T oo
with the styles, which will need to . Winter wonderland or \
be completed for each subheading, Winter weather foces schools to :
S 5 H s g Sdaariare Fbruary 7 1005 e Sovnd Bait of Englasd wan Renby wooor Dlenom Sun m ot syl
in this case just the one, but in a

A z many parts of the world, bt it was nteresting to watch the wlwke region grind (0 a virtna] standstill. Af the
]a'rge domment that CDUId' bE time consu n“ng' I:un:yuf wiitting this article the mapor London adrports nf[!mrhmr.’:f:‘m and Londen City wore all closed.
i 1 1 . - “ 1 Stameded a 1 haed I chomsed bt bees jiisd ad one sy e, Tnivel chaos has ensiid, the M35 5e
Highlight the subheading School closures in i s e opap ety St s
yellow. Save the document as taskl4c.

= School closures
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14.2.2 Use format painter

If you need to copy the formatting from one part of a document and apply it
to another, for example if you have just set some text red and emboldened and
want to copy that formatting onto another area of text you can use the format
painter. Place the cursor within (or highlight) the text you wish to copy the
formatting from and click the left mouse button. Select the HOME tab. In the
Clipboard section, click on the Format Painter ¥ icon. Move the cursor to the
text that you wish to format. If it is a single word then click the left mouse button
anywhere within that word. If the area is more than one word, highlight the new
text and the formartting from the original rext will be applied to this text,

Format painter is very useful for copying styles in spreadsheets and
presentations as well as in word processing.

14.2.3 Use lists

There are two types of list that you need to know about: bulleted lists and numbered
(or sometimes lettered) lists. Bulleted lists contain a bullet point (character) at the
start of each line to show that it is a new item in a list of other similar items.

- \
Task 14d
Open the file lists.rtf and place your name on the right in the header in a 14 point serif font.
Flace the filename in the centre of the footer.
Change the 11 items listed into a bulleted list. Use a bullet of your choice. Make sure that this
bulleted list is indented by at least 3cm.
Set items 2 to 6 inclusive as a sub-list with a different bullet of your choice, indented by at
least 4cm.
Save the file as task14d,
. o

Open the file and create the header and footer as described earlier. To add bullet
points to a list, highlight all of the text to be added, in this case all 11 items. Select
the HOME tab, the Paragraph section and click on the Bullets icon.

This will place bullet points next to each of the list items. To choose the type of

Advice

Use the Format Painter
with care, it copies
paragraph formatting as
well as font formatting. For
example, if the area copied
from is part of a bulleted
list, when the format is
applied, the new text also
becomes a bulleted list in
the same style.

Faragrapn o

bullets used, select the drop-down handle instead of the icon.
Select the type of bullet point that you require from Bullet Library. In this
case, you can choose any symbol like the v . The bulleted list will look like this.

Topics covered so far in Chapter 14

Whilst studying Chapter 14, | have learnt how to:
H v create new styles for:

Recently Usad Bullets

*
Bislet Lilsrary

fang . 'S [ b 1-:1

r ‘(
Docurnent Bullety

L ] [ L]

o Change Ligt Level

Detme Mew Bullel
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Notice how the bulleted list has been indented automatically in from the left Advice

margin, although not by at least 3cm. To indent it further, you need to change

the paragraph setting on the ruler.

If the ruler cannot be seen
at the top of the page, use

Highlight all the bulleted list. On the ruler, click the left mouse button on the the VIEW tab, and tick the
rectangle (not the triangle) and hold it down whilst dmggmg the handle to the checkbox for Ruler.

right. Make sure that both handles are more
than 3cm to the right of the margin. The

i

finished ruler should look like this.
The bulleted list will now be indented

like this.
To create the sub-list, highlight only items

2 to 6 (headers to subheadings). Click the

left mouse button on the Increase Indent

Topics covered so far in Chapter 14

Whilst studying Chapter 14, | have learnt how to:

v’ create new styles for:

icon. v' headers
L ——» + footers
i — 1 — v' body text
Bl i— -y &%= 20| v' headings
v’ subheadings
=== = ||DE v v edit styles after they have been defined
= v set font styles and sizes
v emphasise text
FREAEE . v use format painter
v' use lists
You may need to click this a few times .
to move the indented sub-list far ' ' l S '
enough to the righe. A

Select the type of bullet point that
you require from Bullet Library for
this sub-list. Save the document.

Topics covered so far in Chapter 14

Whilst studying Chapter 14, | have learnt how to:

v" create new styles for:
headers
footers

body text

headings

subheadings

v edit styles after they have been defined
v' set font styles and sizes

v emphasise text

v' use format painter

v use lists

rTask 14e

Open the file saved in Task 14d.

Save the file as task 14e.
.

Change the first level bulleted list into a numbered list using arabic numerals,
and the second level list into a lettered list starting with a).

~
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Open the file and highlight the entire bulleted list. Rt Ul Thes ot
Select the HOME tab, the Paragraph section and -
click on the Numbering icon. 1
2
| :
o — - - - —
=i ([&EE 2T Numbering Library
1.- 1)—
—_— = = = IT'E' Q*_" Nane 2 2)
3 3
Paragraph F
ton . L. A a)
I B. b)

This will place numbers next to each of the list items.

To choose the type of numbering used, select the T ! i

drop-down handle instead of the icon. A
Select the type of numbering that you require from 5y k

Numbering Library. In this case you can choose the —— . :L

arabic numerals as that was specified in the task.
The extra indentation for the first level bullet points

. . z Document Number Formats
has been lost, so this will require you to reset the tab

stop positions for these items. 1. 1
Highlight the second level bullets and move 2
the tab stop to the correct position. Again use the 3 3
Numbering Library from the drop-down list to
choose the correct formatting for these items. & Change List Level »
It should look like this. Define New Number Format...
Make sure that, if the bulleted list contains % Set Numbering Yalus,.,

short items thar would make up the end of a
sentence, it has a colon before the list,

each list item starts with a lower case
character and only the last item in the

list has a full stop. Add the full stops to

the appropriate places before you save

the file.

Topics covered so far in chapter 14

Whilst studying chapter 14, | have learnt how to:

Word will often try to place capitals on ¥ c;atﬁegﬁ:rztyles T
each list item, burt this is not correct as b) footers
each one is not a new sentence. You must c) body text
adjust these to get a list looking like this., —— d) headings
JE— 2 » e) subheadings.
Activity 14b 2. edit styles after they have been defined
Open the file activity14b.rtf and place your name on the 3. set font styles and sizes
I e e 4. emphasise text
nght in the header. e ue into a e I H
ug'rng a bullet of your choice. Make sure that this bulleted = g 322 ngat pamnter

list is indented by at least 2cm. Make the green text into a
numbered list, using numbers followed by a bracket. Make
the red text into a bulleted sub-list, indented from the
numbered list using different bullet points. Change the colour
of all the text to black.

LSave the file with a new name.

@

=




14.2 Create styles in a document

14.2.4 Define styles for lists

(Task 14f 1
Open the document you saved as task 14c.
Add the contents of the file advice.rtf before the paragraph that starts ‘Temperatures ...".
Create, store and use the following styles in this document.
Font face | Font Alignment List type Line Spacing | Spacing
size spacing | before |after
List — level 1 | serif 11 point | Left - indent 1 cm | Numbered list | Single |0 0
List = level 2 | serif 11 point | Left—indent 2 cm | Bulleted list | Single |0 0
with arrow

k_S;awe the document as task14f, r

Open the file task14c and advice.rtf in your word processor. Copy and paste
the contents of advice.rtf into the document before the paragraph that starts
‘Temperatures ...". Click inside the paragraph that starts “The United States
government ..." and set the style to 14b_body that you defined earlier.

Start by setting up the first level bullet style on the single line

that starts ‘Before winter approaches ...”. When you set this —am s is .. EE 4]
text to an 11 point serif font, you must use the same font as the

body text, so it is easier to use format painter ¥ from the body === = O+
text, then to change the list type to a numbered list select the

numbered list icon. Paragraph

Change the indent to exactly 1cm using the ruler. Change the
line spacing to single line with no spacing before and after. From the Styles
section, use Create a Style. In the Create New Style from Formatting
window, enter a Name: for this style, for example: List-1.1, then click on
(0K ). To set up a style for the second level list, apply the new style List-L1 to
the single line that starts ‘Rock salt or more ...". Click the left mouse button on
the Increase Indent icon.

Then click on the l
select the drop-down Recently Used Bullets B e, = | A
handle next to the T __ e Sl Rt
Bullets icon. Select L === 1. |[5HE
the type of bullet ' - e =
point that you require ~ Bullet Library Pardgraph
from Bullet Library. | i | | | : &

In this case choose an | "™ | i O , . | " (| %
arrow to match the ' —
question. ——— } v

From the Styles ' | =
section, use Create a Document Bullets
Style. In the Create r : .

New Style from ) & (@) ]

Formatting window, o,

enter a Name: for this €& Change List Level .
style, for example: Define New Bullet...

List-1.2, then click on

CoK_J.

7



14 STYLES

Highlight all the other level 2 bullets in the

document and click on the List-1.2 style. 1
Highlight the other two level 1 lists in the amced Adbcax AE AaBbC 1 ABC > Af

document and click on the List-L1 style, ——— | . ek laid] R
Save the document as taskl14f. The completed list " g TR TR A

should look ljkejthis.

website. The United Kingdom government did not offer similar advice 1o its citizens. The advice from the
United States is 1o prepare for a winter storm by doing the following;

1. Elcfm winter approaches, add the following supplies to your emergency Kit:
Rock salt or more environmentally safe products to melt ice on walkways.
Sand 10 improve traction,
Snow shovels and other snow removal equipment.
Sufficient heating fuel. You may become isolated in your home and regular fuel sources
may be cut off. Store a good supply of dry, seasoned wood for your fireplace or wood-
burning stove.
# Adequale clothing and blankets to keep you warm.
2. Make a Family Communications Plan. Minimize travel. If travel is necessary, keep a disasicr
supplies kit in your vehicle.
3. Bnng pets/companion animals inside during winler weather. Move other animals or livestoek to
sheltered areas with non-frozen drinking water.
Temperatures recorded at one weather station in Koss-on-Wye durmg the week read:

YVYYY

r = on

Activity 14c
Open the file you saved in Activity 14a. Save this file as activity14c, Edit and update the contents
of the footer.

Create, store and use the following styles in this document.

Font face | Font size | Alignment | List type Line spacing | Spacing | Spacing
before |after
List level 1| serif 12 point | Left — indent | Bulleted list with | Single 0 0
1.5em armow
List level 2 | serif 12 point | Left —indent | Bulleted list with | Single 0 0
3em square bullet

éave the file with a new name.




14.2 Create styles in a document

14.2.5 Evidence of your styles

If you are required to produce evidence of the styles you have created or
amended, select the HOME tab. In the Styles section, click the right mouse
button on the style that you have defined and want to evidence.

aamncedd AsmvceDe A@E AaBbC 1 Amvc > As

14a_header 1d4b_body |14b_headi..| 14b_sub-h..  List-L1 List-L2

Select Modify from the drop-down list to open the Modify Style window. Hold
down the <Alt> key and press <Prt Scr> to copy a screen shot of this window into
the clipboard. This can then be pasted as evidence of your method.

Propertics
Mame: 14b_heading

Style type: |L|nkcu {paragreph and character

Style hased on: | 52 Phain Text
Style for following paragraph: | 12 140_heading

Formatting
janat  |vlj24 [v|[B[T] W || Automatic v
-E|E'i = 2= 2=

Winter wonderland or woe?

Fort: [Defaudt) Arial, 24 pt. Bold, Halic, Right, Space
After: & pt, Style: Linked, Automatically update, Show in the Styles gallery
Based on: Plain Text

[+ Add to the Styles gallery  [¥] Automatically update
(®) Only In this document () New documents based on this template

Fgmat- |

Advice

Do not create a screen shot with the mouse hovering over a style in the Styles window.
Whilst this shows much of the style definition it does not show the font face that you
have selected.



15 Proofing

In this chapter you will learn how to:

® use software tools to ensure that all work produced contains as few errors as possible
@ explain why spell check software does not always give the correct response
@ use spell check and grammar check to remove errors

# select the most appropriate type of validation check

# use validation to restrict data entry in databases and spreadsheets

@ describe the importance of accurate data entry

@ describe the potential consequences of data entry errors

® identify and correct errors in data entry

@ define the term 'verification’

@ verify data entered into a computer system

@ describe visual verification

@ describe double data entry

# explain the need for validation as well as verification

@ explain why proofreading and other forms of proofing are needed.

For this chapter you will need these source files from the CD:

@ activity15a.rtf
@ gym.csv. /

15.1 Software tools

You will need to spell check all word-processed documents before submitting “;}f
them for assessment. Select the REVIEW tab and in the Proofing section click i
on the Spelling & Grammar icon. The spelling and grammar check starts - Grarmmar
automatically. Any words or phrases found in a document that are not
in the dictionary will be flagged as an error. Do not worry about the Spelling
differences in spelling that can occur with dictionaries from different —
regions, for example ‘centre’ and ‘center’. Be careful not to change the
L . B - d — |gnore Ignare All Add
spelling of names, especially of companies, people or places. Each time
an error is flagged, read it carefully and decide whether to change or e
ignore the spelling, using the buttons in the pane. e
centres
15.1.1 Spell check
. . centred
You need to make sure that your work is spelt correctly and contains —
no data entry errors or ‘typos’ (these are mistakes that you make

when typing in the data). Errors may already exist in the documents i Shange || | Clangs Al
vou have to work on. Sometimes these are spelling errors which look
like this: == sP€ElNG Errors like this need correcting.

What is spell check?

Spell check is a test carried out by the word processor on the text. As you work,
it checks each word and compares it to those held in its dictionary. If the words
match then the word processor moves on and checks the next word. If the
word does not match one in the dictionary, then it uses a red wavy underline to
highlight the word to suggest it may be an error.

Does the spell check always work?

If the word processor shows the red wavy underline, it may not be a spelling
error. The red underline tells you that Word has compared this word to its
dictionary and not found a match. Sometimes, as in the case above, it is a spelling

@



15.1 Software tools

error; at other times words like ‘Tawara’ are flagged as a spelling error _ J
because the dictionary does not have the name of this (made-up) place 1 preserving some of Taware’s
ithin it Whe A 1 s entered. into s wiord ———1n Society meet on the second
in it. n a person’s name is entered into a word processor, some Hall of the Tawara High School.
names will be shown as an error and other names will not.

Tamara
Tawaraareaforfi 1.0

Suggested spellings > i
Tlars
When Word shows you an error, right mouse click on it and a drop-down P
menu of suggested words will appear, like this. o
For the word ‘Tawara’ no change needs to be made, but in the case of Sty

&, Hypwhnk

a genuine error like this, a list of suggested words is shown. Choose the
word which is the most appropriate, in this case it would be ‘spelling’.

7 Mo Conzmrant

The spegling in this paragraph

Other errors o
L e

Sometimes other errors may be flagged as spelling errors, like this, ———— wastivg
This example shows a repeated word ‘not’ which needs removing,. Delete the Hieating

el

extra word to correct this error.

15.1.2 Grammar check

qruore Al
&d4 ta Mictinnany
B Hypehnka

-]
¥ New Comment

i ?
What is a grammar check? T
You may need to check for grammar errors in your answers to theory wed it et

questions or evaluations. You will not need to correct grammar errors s
shown in text provided for you. A grammar error is shown with a blue
wavy underline like this. » need to make sure

In this case it is not a proper sentence and does not start with a capital letter.
Edit the text (by deleting the extra word) to correct this type of error.

Activity 15a

Open the file activity15a.rtf. Remove all errors, save and print the document.

15.1.3 Validation routines

What is validation?

Validation is checking that data entered is reasonable. It is often a process where
dara is checked to see if it satisfies certain criteria when inpur into a compurer,
for example, to see if data falls within accepted boundaries. For further details of
validation, including the types of validation, see Section 7.2.

Appropriate type of validation

In practical examinations you may be required to apply appropriate validation rules
in the data handling or data analysis sections. It is important that for each question
you review all the different validation types, and decide which would be most
appropriate, for example you would not use a type check on a book title as book/
movie titles can contain any type of character (in fact you would be unlikely to find
a validation check of any kind to check this type of data). A length check would
not pick up transposed digits in an ISBN but could be used as well as a check

digit for double checking. Another example is that a range check is unlikely to be
appropriate on a bar code.



15 PROOFING

Task 15a

The data file gym.csv will be used both to create a database and in a spreadsheet. Select the

most appropriate validation type for the month field in this data.

Examine the data in the file gym.csv. Using the list of validation types in
Section 7.2 compare each type of check to see if it could be applied to the data

in the month field. Use a table similar to the one below to help you.

ko covvack values

Validation check Appropriate? Selected?
Range check Ye5, Select imbeges 20 AND <13 e g
Wh check Yes Rethvict be L characte s, bk woild wot shep 13, |4 #tc
Character/type check | Ne Aatabase would restrict be nusibers i numeric Adnbn colectad,

Yeg in spremdthect, need be cherk wameric nek bt buk wenld neb vesbvict

Format/picture check | -

Lirmit l']'l!tk He, wonld by vestvict o ewd of Lhe voamae.

Presence check Ye s wolld ‘oe mppraprioke ok wonld orly check something had been
Einbave 4, f

Consistency check M, Fhais 5 gingle el d wirh ne sHhee relaked feld s

Check digit He.

After working through each type of validation check, it is most appropriate to use

a range check.

Task 15b

Create a database with the file gym.csv. Validate the month field.

Validation in Access

Using the methods shown in Chapter 18, examine the file gym.csv
and use it to create a new database. Open the table in Design View
and select the Month field. In the General tab, move the cursor into
the Validation Rule box.

We decided above that the most appropriate validation rule to
apply to this field was a range check with >0 AND <13. The field has
already been set to a numeric field with Integer sub-type. Type the
validation rule into this box.

In the Validation Text box add suitable text thart tells the user that
they have made a data entry error and gives them information as to
what is acceptable data for this field. It may look like this.

Save the darabase.

B EH % " 5 Dstebasel s Detsbume O\l grahamiDocurm...
Bl oc e oot paTamaseToois
p-] T Broman Kesy . — ammas HII
el e .| E ESR o
Wi i indewes | CresteDals  Penam
o Test Vckation Rules wg..f Marec Delesele
Wipvui, Teah Shoo/ilids Fipld, Bopgerd & Table |
= || 1 wGm
Freht Name Dana Type
LAl BTSN UTDET
FEMEname Short Tent
(SLTIIE Short Tent
I e Nusaer o
Year Numbar
Fueld Frogernes
.5 Gonural Lastun)
e || Misd sz e |
2 ||| Fomm |
} Gesame! Flaces At |
wnput Mata
3 ||| lcapuon |
Dl Ve |
Waldatlon Rule 30 AAd 415 I
atdsston it i s s e Lot
Repawid Hp
Wndestd Bg |
Teat AllgA Sensesl |

Task 15¢

Add to the database saved in Task 15k, a new field called <Title>. Validate this field
to make sure only Mr, Mrs, Miss, or Dr are allowed.

@

m



15.1 Software tools

Open the database saved in Task 15b and using the
methods shown in Chapter 18, add a new field called

EREGEE
ricadl CREATE

Title to the Gym table with the data type Text. Set the E,- S D
Field Size to 4 characrers, as ‘Miss’ is the longest entry e i
and this has four letters. Set the Validation Rule for this N
field to restrict the data entry to only ‘“Mr’, ‘Mrs’, ‘Miss’ g
or ‘Dr’. Add an appropriate message as Validation Text. g
The finished field should look similar to this, —————— e

Open the table and add a new record to the ||} [
database. Try entering this date: 14,/14 /1992, and i *:EEL, :
this title: ‘Ms’. What happens and why? | | ;‘EE;‘:‘..

Save the darabase.

= _n.d.uumnu
Rezpien L0}
ey i Lishem, o)
G ]

Task 15d

Create a spreadsheet with the file gym.csv. Validate the cells

in rows 2-30 of the month column.

k i
ArsDpi: DORMEEA e
FE Seeotare Hets Huna

Validation in Excel

Dtabass| - Cudabimrn- €3 s, gr b foam . T T . T T — O X

.-. Fmﬂq e, f‘rmﬂﬂl ﬂcn-;t Felstipnthips Dot

"L Ot e O O T
ke ety sl L, B, M8 ¢4 Erabgmed| eim e wurpuhnmb-lh-mm

PR Pl s e Cembisi
'u_u "!l' {.mml

EXTIFMAL OATA  DATARAS TOOLS 3T Gtnhars Brown .
— — -
=] E =5 [ =
i = L = E¥a}

Bismes ©  Delee Msoen Depesdennes
Phwtemr Gl BIEH & ik (et FromgTIsEs -
SRt Teak
Shart Text
hsmber
eumber el
Shart Teat wi

Fisid Bragimtun

Tha iy mas 2t 1Pl S b i run

B bRy R e mdstan fan

Using the methods shown in Chapter 20, examine the file gym.csv and use it to

create a new spreadsheet. We decided above that the most appropriate validation
rule to apply to this field was a range check with >0 AND <13. Highlight cells C2

=
—®

to C26. Select the DATA tab, then in the Data Tools section, select the Data Data

Validation icon.

= Validation -

This opens the Data Validation window. Click to select the Settings tab (if
it is not already selected), and move the cursor into the Allow: section. Select

the drop-down list, then choose Whole number to make sure that only integers
can be entered into these cells. When this value has been selected more options

appear within this window.

Seftings | inpothessage | pmaraien |
YaRastisn citeda
Alour
Wheade uasibe
E# .
betwEen bt o3

[w| O anede blank

[ T
-

Maprram:

2 ] —

spgly thete changed 1o sl eyt

with 1he wame 16180t

| Gema | [ox ][ com

From the drop-down list in the

Data: box, select between (if it
is not already selected). Using
‘berween’ in Excel, means that
you have to give the smallest
and largest acceprable values.
In the Minimum: box enter 1,
(which is extreme data as it is the
smallest acceptable value ) and in
the Maximum: box enter 12.

Select the Error Alert tab.

Select an appropriate title for this error message and enter it in the
Title: box. In the Error message: box enter a similar message to the

one entered in Task 15b. It may look like this.
Click on [_0K__]. Test your validation routine with normal,

abnormal and extreme data. Save the spreadsheet.

Task 15e

Add to the spreadsheet saved in Task 15d, a new column 1 with

Settigs -hmt:h:-nﬂge T .Ew b.leT
WRIHIE 1A LAEE

EAply Mwese [Eariped 19 81 othier delll wifl Dhe jieia felmpgs

| e | [ or || ol

Ferenge | inper higasge | Ermor Aled

the label Title. Validate the cells in rows 2-30 of this column to
make sure only Mr, Mrs, Miss, or Dr are allowed.

1]: Show emes slen slber wrvalid dals i e ntened
Wihen user enbers sl dete. shaw This emor slert
T L.
Sp Ise|  Irpid cila evigred |
Erint mesdoe:
PRREEE TE-2abar 1he dals using a |
whole greater tham &
9 B0 (£33 han 13
=
| gearan [ o | Camel




15 PROOFING

Open the spreadsheet saved in Task 15d and using the methods shown

in Chaprer 20, insert a new column before column 1. In cell Al add s e
the label Title. Highlight cells A2 to A26. Select the DATA tab, then T
in the Data Tools section, select the Data Validation icon to open the = T s
Data Validation window. Select the Settings tab (if it is not already e~ o AR
selected ), and move the cursor into the Allow: section. Select the g
drop-down list, then choose List. In the Source: box enter the text I [P0 B e e B
Mr, Mrs, Miss, Dr as the list of possible acceptable entries, like this.
Select the Error Alert tab. Select an appropriate title for this error Lt st A o o A 1o e e
message and enter it in the Title: box. In the Error message: box | Deara Lok | cont

enter a similar message to the one entered in Task 15¢. Click on
(0K . Test your validation routine with all four pieces of normal data and with
abnormal data. Try things like ‘dR’, ‘dr’, “mu” or ‘mR” as part of your abnormal
data. There will be no extreme data as this is not a range of possible answers with
a highest and lowest value. Save the spreadsheet.

15.2 Proofing techniques

Proofing techniques are not the validation checks that you have studied in
Section 15.1 but other ways of reducing the number of errors in your work.
The term ‘proofing’ in printing means to make sure that the work is accurate.
It should include checking not only spelling, punctuation and grammar, but
also page layout, including;:

e the correct application of styles

e the correct margin settings

e images placed as specified

@ text wraps as specified

e images not distorted

® objects fitting within the boundaries of a page /column /slide

e objects not overlapping (unless specified in a question)

e no lists (bulleted or numbered) split over two columns,/pages/slides
e no tables (bulleted or numbered) split over two columns/pages /slides
e no blank columns, pages or slides

e no widows or orphans.

Part of the proofreading and error correction will be to check for widows and
orphans. A widow is the last line of a paragraph that appears alone at the top of a
new page or column. An orphan is the first line of a paragraph (or heading) that
appears alone at the bottom of a page or column. Even though you may have
applied automatic widow and orphan control, it is always good practice to check
that these have been removed. It is possible that you did not apply it to every
paragraph. Make sure that other objects, like bulleted or numbered lists, tables,
graphs and database or spreadsheet extracts are not split over two columns or
pages. Again, inserting appropriate breaks should avoid these problems.

15.2.1 Accuracy of data entry

It is important that you read through all of the work and make sure that the text or
dara that you have typed is 100 per cent accurate. Check that your documents have
consistency in all areas, not only fonts and styles, but also in line spacing and paragraph
spacing. It is very easy to follow the instructions, for example to remove a page break,
only to find that you have accidentally inserted an extra carriage return. If you have
inserted section breaks or page breaks, make sure that there are no blank pages.

&



15.2 Proofing techniques

The importance of accurate data entry

It is critically important that data entered into computer systems is accurate.

For example: if your school stores your doctor’s telephone number on its system
and this number contains an error, in an emergency they may not be able to
contact the doctor. Another example is if a bank took $10000 from a bank
account, rather than $10, then this would have serious consequences financially.
Errors in numeric data will cause problems if any calculations are performed.
Imagine the costs of a data entry error if a rocket was being sent into outer space
and one of its navigation systems was given some data with an error in it, or the
consequences of a data entry error in the control of a nuclear reactor.

Common data entry errors

The most common data entry errors include: spelling errors, errors in the use of
capital letters (like Capital letters Placed in tHe middle of A sentence, or not used
where instructed) and transposed numbers (like 21 instead of 12). All of these
errors can be removed by carefully checking every item of data entered when you
have completed each step. Visually verify every character that you enter.

Other common errors are found in the spacing of characters in text entry,
(like: sometimes words have  too many spaces between them.There are even
times when spaces are missed). There are sometimes factual errors, even if
someone else has proofread and corrected your work, although you would hope
this was not the case. It is possible that you may get source files in different forms
that contain errors for you to correct.

At the end of every piece of work, check it carefully for data entry errors and
consistency of your presentation.

15.2.2 Verification

What is verification?

Verification is a way of preventing errors when data is copied from one medium
to another (e.g. from paper to disk/CD ). Verification does not stop all errors,
but helps to reduce the errors made when data is entered into the computer,

by checking the accuracy of data entry. There are two common ways that
verification checks are carried out. These are called ‘visual verification” and
‘double data entry’.

Advice

If the word “verification’ is used in a question, call this method ‘visual checking’. If the
word is not used in the question call it *visual verification'.

Visual verification

Visual verification can also be called a visual check.

Visual verification is checking for data entry errors by comparing the
original paper documents with the data entered into the computer. This does
not make sure the data is correct. For example: if the original document
contained an error (e.g. the telephone number 842211 was recorded as
841122) then this error would be copied onto the computer. This is not the
same as proofreading.
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Double data entry

Data is entered into a system twice (often by two ditferent people). The two sets
of data are then compared by the computer and any differences in the darta is
flagged as an error and can be corrected by the user. A simple example of this is
when you are asked on a website to create a new password, you must enter the
password twice. The computer checks the two passwords are the same before
allowing you to continue. This does not check that the passwords are correct, for
example if you make the same spelling error in both passwords the data will verify,
but would still contain an error. In the case of these passwords the computer

will check they are the same as the second password is entered. In the case of
documents, two people would enter the data and the computer would verify they
are the same after all the data has been entered.

Why are validation and verification needed?

Validation and verification, when used together, will help to reduce the number
of errors in dara entry. Even together they do not stop all data errors occurring.
For example, if a school has a telephone number of 842211, but this is recorded
in the original documents as 841122. This error would not be found or corrected
through visual verification or double data entry. If the most appropriate validation
is applied (to either a database or spreadsheet) for example: to make sure that all
telephone numbers are six digits long and start with a 5, 8 or 9. Again 841122
would pass the validation tests but if someone then tried to telephone the school
it would not work.

A company supplying electricity sends bills to its customers that are berween
$100 and $500. You need both validation and verification because:

e data might be sensible but has not been transcribed /transferred accurately,
for example an electricity bill for $329 may have been copied as $320 — it is
still sensible but has not been copied accurately

e data might have been transcribed /transferred accurately but may not be
sensible, for example an electricity bill of $3000.

Using validation in addition to verification would trap both errors, verification for
the first example and validation for the second.

15.2.3 Proofreading

Although detailed knowledge of proofreading is not part of the Cambridge
IGCSE syllabus, it is a term often used (incorrectly) by students. Proofreading

is part of the proofing process. Proofreading is not a form of verification. It is

the careful reading and re-reading of a document (before it is finally printed) to
detect any errors in spelling, grammar, punctuation or layout, whether or not
they were in the original document. This process is more than just verification;
verification simply checks the transcription of data from one medium to another.
If the original data contains errors then the verified data will contain the same
errors. Proofreading should help to remove many of these errors by checking that
the data is correct, not just accurately transcribed.

2



16 Graphs and charts

In this chapter you will learn how to:

@ select the most appropriate graph or chart for a given task
® create a graph or chart

@ label a graph or chart

@ extract segments from a pie chart

@ change chart colours to print in black and white

® add a secondary axis

® set axis scales.

For this chapter you will need these source files from the CD:

® employees.csv
® project.csv

@ rainfall.csv
® webhits.csw.

Important: please study Chapter 20 before starting this chapter. _/)

16.1 Chart types

You may be asked to select an appropriate chart for a purpose. Which chart is the
most appropriate is often very difficult to work out. The choice will be between a
pie chart, a bar chart and a line graph.

16.1.1 Pie charts

If you are asked to compare percentage values, a pie chart is often the most
appropriate type because pie charts compare parts of a whole or fractions
of a whole. An example would be comparing the percentage of children who
preferred ice cream, jelly or trifle.

16.1.2 Bar charts

Bar charts show the difference between different things. A bar chart is
traditionally a graph with vertical bars, but it is called a column graph in Excel.
This is a little confusing but to create a vertical bar chart you would need to use
the ‘column chart’ and for a horizontal bar chart (with the bars going across the
page) you would need to use the ‘bar chart’. An example would be showing the
number of items sold by five people in the same month.,

16.1.3 Line graphs

Line graphs are used to plot trends between two variables. An example would
be plotting the temperature of water as it was heated against time. You could
then find any point in time on the graph and be able to read the corresponding
temperature, even if the temperature had not been taken at that time.

16.2 Create a chart

To create a chart, you have to highlight the data that you wish to use. This is
highlighted in the same way as other data in the spreadsheet. Sometimes you need
to create a graph or chart using contiguous data (the data you use for this is in
columns which are next to each other, e.g. columns B and C). Other times you need
to create a graph or chart using non-contiguous data (the data you use for this is
in columns which are not next to each other, e.g. columns B and F). To select non-
contiguous data, hold down the <Ctrl> key while making your selections.

Advice

Do not use stacked column
charts or stacked bar
charts.



16 GRAPHS AND CHARTS

Task 16a

Open the file employees.csv. This shows the job types, the number of employees with that job
type and the percentage of employees with that job type.

Create an appropriate graph or chart to show the number of employees with that job type.

Open the file and highlight only cells Al to B8 (which is an example _ A c
of contiguous data). The highlighted data should look like this. | 1 |Jobritle |Percentage
This highlighted area will be the cells used to produce the graph. 2 |nirectar SR
Notice that the cells containing the column headings (Al and B1) 3 B 12| 0.193545387
have been included in this selection as they will be used as the 418 st
; ; 5 . 5 0.258064516
labels in the chart (they can be changed later if the question asks for & e
different labels). 7 5| 0.030845161
Decide what type of chart you will need for this rask. Look at the data | g |¢ 13| 0.209677419
and decide if it compares parts of a whole, shows trends between two [9] 52
variables or shows the difference. In this task the data shows the different
numbers of employees in each job type, so a bar chart is the most , il - - B
appropriate chart type, and in this case you can use a vertical bar chart. ; 12 e e . I Q“
Select the INSERT tab and find the Charts section. S| bk ki~ g
Select a vertical bar chart (labelled Column in Exeel); this can be Charte E

selected using the small icon of a bar chart or, in this case, it could
also be found using Excel’s ‘Recommended Charts’ (please note that [ SS——
this feature does not always select the most appropriate type chart fora | == w5 w0 iy gy w1 0

given task). Click on the bar chart icon and the Insert Chart window | ¥¥%9 awc

appears, with the vertical bar chart (called a column chart in Excel) e |E —c
selected. If you select the wrong chart type you can always click on the |~ F | I i -I-E.lll_
chart types on the left of this window to change it. Selecting each chart :1_ = e

type from the left, and each sub type from the icons along the top of

this window, you can see the different graphs and charts to choose [

from. Select the chart shown and click[ & |
The chart will look similar to this.
Save this as task16a.

Number ol siafi
Advice "
Keep your charts simple — do not use 3-D charts or add features that are ¢
not a necessary part of a task. ¥
A simple chart is often more effective. : I I
rnmar e g el Fogenees Teee Cany

Task 16b

Open the file employees.csv.

Create an appropriate graph or chart to show the percentage of employees
with that job type.

1
Open the file and, using the <Curl> key and the mouse, highlight cells 2
Al to A8 and C1 to C8 (which is an example of non-contiguous data). 3 |E
Do nor highlight any other cells. The highlighted spreadsheet should ol -
look like this. - :-
b2
8

w

= 3



16.2 Create a chart

Decide what type of chart you will need for this task. Again, look at the data and
decide if it compares parts of a whole, shows trends between two variables or shows the
difference. In this task the data compares parts of the whole, so a pie chart is the most
appropriate chart type. Select the INSERT b and find the Charts section. Then
select a Pie chart and the 2-D) Pie.

I ML A B . Percentage |
Ht:nn!m@ mm - i Pi.!Em . :
Charts = - L& = | .
Chartz ) | |
|
The finished pie chart i
will look like this. >
Save this chart as taskl6b f
for later use.
w Director = Engineer wAmilyst  =S5ales wPogrammer = Tester = Oancal
Task 16¢

Open the file rainfall.csv.

Create an appropriate graph or chart to show a comparison of the monthly data for towns
Aand B.

Open the file and highlight cells Al to C15. Decide what type of chart you will
need for this task. Again, look at the data and decide if it compares parts of a whole,
shows trends between two variables or shows the difference. This task mentions
periods of time, which suggests a trend. In this task, it is seeing how the total amount
of rainfall changes /varies over a period of 12 months. Because specific dates are
used and the rainfall is cumulative, a line graph is the most appropriate chart type.
As there are two towns shown in the data, you will make a comparative line graph
using both data sets. Select the INSER'T tab and, in the Charts section, select

a Line graph and the 2-D Line (the top left icon).

, T T Chart Title

1% :IL:: - ?f N x
Recommended " BivotChart

Charts "’ - = ® i
Chiaits =

Fay)

=0

The finished line graph will look 10

like this. -

Save this charr as raskl 6¢ for later use.

Li]

*
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16 GRAPHS AND CHARTS

16.3 Label a chart

Task 16d
Open the chart saved in Task 16a and add appropriate chart labels.

Open the chart saved in Task 16a. Although Excel attempts to complete the chart -
it has added a chart title and axis labels — it is still incomplete. All charts need fully
labelling. Use the Chart Elements icon to add other elements, in this case value

and category axis labels.[Move the cursor into each label box and type each label.
% I

Nurniber of stafi + Nurnber of ssaif .\.I CHAET BIABNTE

. i J_t——i—
= & b S| B 0 i N
= —_— = s = Ps
W T rat Til| G s sy

£ L] Bota Tube

L3 LI BreeBan

" I I B s

. B e
" i Tremdling
I 2 ‘Fs + g & Bl SO
:uu_ur Ingvgm ).np; Lz Pogawng T [P i ""‘_
If you are given the chart title, enter it very carefully and Nurmbeor of staff in cach job type by Grsham Brown

exactly as shown in the question paper; if not, change the
text in the question into a chart title so that it gives as much
information as possible to the reader. Include your name,
Centre number and candidate number in the chart labelling. I

As there is only one set of values (data series) in this chart, i [ | I
a legend (or key) is not needed. Save this chart for later use. \,ft PR A A S
The finished chart may look like this. :

Mamber of sielf
Gk WD e D W

E

¥

Activity 16a i

Open the file that you saved in Activity 20a. Use this data to produce a vertical bar chart = e;I:I Ehic;r:rh?: ilsnt;e
comparing the number of days worked for each person, except Aminat and Sukrit. Add an x axis and displays the
appropriate title and labels to the chart. Do not include a legend. i sf b ditterat

categories; the value axis is
the y axis and displays the
~ number values.

feasarie

Activity 16b
Open the file webhits.csv. This contains data about the number of members of an online book
club and the average number of website hits each week over a nine-year period.

Create and label an appropriate graph or chart to show a comparison of these two sets of data.
. -

rTask 16e b

Open the chart saved in Task 16b.

Display all segment labels and percentage values on the chart. Do not display a legend. Extract

the segment for engineers. Make this segment red.
\, v

D




16.3 Label a chart

Open the chart saved in Task 16b. Click on the chart with the left mouse button and
use the Style icon to display a list of styles to choose from. You can scroll through the
list and choose the style you want.

|+

Percentage

/

_{ <] STME | COlOR

Y

~

alreces «Ingincer «drabysr < faler & Pogreomer @ Tewmer & Deneal

Careful selection here can save you a lot of work.
Sometimes the best choice can also contain a
legend but this is easy to remove. Select the Chart
Elements icon and remove the tick from the legend
box.

To extract the segment for Engineer, click the
left mouse button on the segment (but not on the
labels), hold the mouse button down and slowly
drag the segment out in the direction shown by the
red arrow.

The chart changes from this to this.

Percemiage

5 || v raa
& ? Riota sy
g el

Percentage l Percentage




16 GRAPHS AND CHARTS

To make this segment red, right mouse click on the segment for

engineers and select the Fill tool.
The drop-down palette
of theme colours appears. For this
task, select the red colour for the
segment and the task is almost
complete.
Use the same method so that et
the text is easy to read, like this. -‘"i..“"“
The Fill tool is very B { B
useful in many types of : 8 Moo iy
chart, including bar charts,
tor changing the colours of
different segments or bars, If a
chart (or a document including
a chart) has to be printed in
black and white, it would be very
difficult to tell which segment
or bar is which. So thar charrs
displayed or printed in black
and white are easy to read, use
the range of texture, pattern
and gradient fills to make each
bar or segment look different.

Porcontage

(i s
Activity 16¢
Open the file that you saved in Activity 20m.

® Create a pie chart showing the name of each house (the colours) and the percentage of the
dlass in that house.

® Add the title ‘Percentage of students in each house’.

# Change the colour of each segment to match the name of the house.

® Extract the segment for the Yellow house,

>

(Activity 16d

Open the project.csv.

Make sure that each type of job can be clearly identified when printed in black and white,
"

Create a pie chart to compare the number of hours worked by the people with each type of job.

~

o

16.4 Use secondary axes

Task 16f

Open the file rainfall.csv.

Create an appropriate graph or chart to show a comparison of the rainfall and average
temperatures for each month in only town A. Add a second value axis to the chart for the
temperature series and label and scale these axes appropriately.

D

Advice

It is worth spending time

browsing through each of
these chart layouts to see

what is available.



16.4 Use secondary axes

Open the file rainfall.csv and highlight the dates and data for town A;

this is in cells Al to B15 and D1 to D15. Select the INSERT tab then, in the

Charts section, select the Insert Combo Chart icon.
Use the bottom option to Create Custom Combo Chart, —

which allows you to compare two values using bar charts and /

or line graphs and opens the Insert Chart window set to

Combination charts.

B - - 1‘-;5."‘ ]
B . I
hco;hr;:wied 9- |- + D-,.roh:.'h;rt'
Chartt -1
- B~ -

g e ™
Recommended Missndluned Plsasss. |
b v Combe

|ameCalsiprpy

Both of the data series chosen show trends between i N -
a w . N Ll i
two variables (rainfall will be plotted against the date, ‘H'EE H{H ﬁm
and average temperature will be plotted against the date) _ : [
so using line graphs for both series would be the most 1 7 T ™l Greate Custom Combo Chart. | p
appropriate chart types. To make this happen choose the
Chart Type as Line for both series, like this.
Bt oomraraied Charid 48 Charti Barrarsied Charts | A&H CRam
© T . e o exmi
= e | e e i R =t Ui e o
Cebrm Ceburey
z s Cluatorn Crrrdination & e Custor Comdination
& ne Chart TRle o ne Chart Tk
K b = E Eo o
W e = W o -
B rvgomn | 2 b avfem | 2 ==
o _._LLI_I-I—I-I. oo A
B e » B e =
B lader _-_F'.-'.c:_,:'.c.e..‘.:.:-.'..' e tadee .-.-.c_'.-‘.-c.{.c,c;'.:':.'
_qmwul_mwl_llqlqul'_ki:qlm_xqs Q‘ﬂ:\_ﬂmh_?ﬂ!_l_ll_ﬂ:\ff_l_'lxﬂ!
III!'II.M mf’l' Secordemy deoy ! Lptws Mpwe W_Pp‘r kﬂﬁiﬂ-l[“l
I i~ m] | fantam st o [T 0 |
Lins l: o I I Ssrad TIPS T L l =]
A
= ] o o | [
It is difficult to read the values for the
temperature, so adding and scaling a second e L
. 0 a - R o
va_luu: axis will make it easier torreaci the graph. |} 27 |iw Uy k6 m
C!ICk. the left mouse button in the tick box Mo |
for Secondary Axis for the temperature data o —
series (the one shown in orange). — 1| £ 7 = 8
Your graph will now look similar to this, —— _'u_h&"": F
Click the | o ] button to create the chart. B | ™ ‘
& Redn = o

Excel has attempted to scale these axes but
you are now going to adjust them further.
You will change the primary axis so that it
is set between 0 and 250 and the secondary

axis so that it is set berween -2 and 24. These

values have been extracted from the original
dara: the toral cumulative rainfall is 240 mm
(so we will choose 250, so that the scale can

b B R . g
L -‘"{J '_Aa'”."&..-"a-.";{"'*eﬁ"r F

o & &8

e e T i e e e et e

Chocus tha s g dnd 384 Raysar dats uini

[E 1 T inathed " Sarandin &t
U Fardsl il ot | Lt =] ]
| saoiige lomee e (o |I.bu _i’
Co ] [owme

o up in steps of 50); the temperature changes between -1 and 23 degrees (so we
will use -2 and 24 so the scale can go up in steps of 2). For this axis it would be
acceptable to use the values -5 to 25 suggested by Excel.
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To change the primary axis values, double click on the axis &5

labels like this.

50 |

This opens the Format Axis pane at the right side of the |

window. In the Axis Options sections the Axis Bounds are

set to 0 and 300. We want the bounds set to 0 and 250, so B
edit the Maximum boundary to 250. Press the <Enter> key \.

or click the left mouse button to refresh the chart.

Fammat A
(i Ties

HCoEMN

¥
ot B

C\-‘i AE W _f‘rfuj P iF - [°T]

Cal i i i

e e T B e b e et i e

[T

[P Sy
Pl Pl Rl

b AR
-

A R - T

i

g

th B ooy

pso |
100
-
»‘iﬁi"' ﬁ;e @*@@@@ﬁﬁ
a g @ a u" a & @b @
—— Rsirial s mal lmgtred Towe A ——— Aweragc ematreturs SenSpradle Towm A
-x Fenrmad Anis =

Chaat s
ANRAFIETR ¢ 0T ORTIAA

o F T r#w-r'--
-l'-’g.;-?’j.f*r.---"\.-“'-w'sa fq.fn;fr‘"u & &

i e e d o A Y G e §

a 8 F ® &
]'.i'
I n
L
it

S
i

Follow a similar procedure for the secondary axis.
Double click the left mouse button on the axis
then change the axis settings with a Minimum
value of -2, a Maximum value of 24 and, in the
Units section, set the Major Unit to 2. The
Minor Unit will change automatically.

It is important to label these axes
appropriately. Label the primary axis (the lef
one) ‘Cumulative rainfall in millimetres® and
the secondary axis ‘Average temperature’. Label
the category axis ‘Date’. Label the chart with a
meaningful title, such as ‘Comparison of rainfall
and temperature in town A by <your names’.

Cumulative rainfall in millimetres

Eompaﬂsoﬂ of rainfall and temperature in town A b\f

, Graham erwn :
20
200 1
i
150 3
100 %ﬂ
g
n 2
a
-1
9
"3
.,,121 Q d"{é‘ 19“ ﬁ I ’59‘?
o @ ':" o 5"- -;\
Date
Ralnfal 1n millnet és Town A — A TS DEMpPETETE Cornlg ade Town A

Average temperature

These changes should leave the chart looking
like this.

Save the file.

Activity 16e
Open the file that you saved in Activity 16b.

Add a second value axis to the chart for the number of members and set the maximum value for

this axis to 3200 and keep the minimum value at 0.




17 Document production

In this chapter you will learn how to:

® set the page size and crientation

# set page and gutter margins

# define the terms 'widow’ and ‘orphan’

@ use page, section and column breaks, to adjust pagination

@ avoid widows and orphans

# set and remove page, section and column breaks

@ use columns

® set text alignment

@ set line spacing

# set tabulation settings, induding indented paragraphs, hanging paragraphs
@ edit tables

# explain what mail merged documents are and why they are created
# insert a special (automated) field into a mail merged document

@ create a mail merged document

@ run a mail merge with selected records and fields

® save and print a mail merge master document

@ save and print selected merged documents.

For this chapter you will need these source files from the CD:

® activity17a.rtf

@ activity17d.rtf

# mailmerge.rtf

® mmresidents.csv
& mmstudents.csy
@ table2.rtf

@ tabulation.rtf

® tos.rtf. /

17.1 Format text and organise page layout

17.1.1 Format pages

You may be presented with documents with different page layouts and given
instructions to reformat them. Do not assume that a document is already set
as specified. Ifit is in text (.txt) formar, it will use the default settings of your
word processor. If it is opened in rich text format (.rtf) or was saved as a Word
document, it will keep the settings used to save the file.

rrT::lsk 17a

Open the file saved in Task 14f.

Change the page size to A5 and the orientation to landscape. Set the top and bottom margins
to 3cm and the left and right margins to 3.5cm, The document is going to be bound along the
top edge. Add a 2 cm gutter to the document.

Save the file with a new name and print the document.

. >

Open the file saved in Task 14f and save the document as task17a. Move into the
footer and right mouse click on the date and time to get the drop-down menu.
Select Update. Repeat this for the filename. Double click on the body text to

leave the foorer.



17 DOCUMENT PRODUCTION

Set the page size

Select the PAGE LAYOUT tab and in the Page Serup

section click the left mouse button on the icon at the
bottom right corner of
the box, to open the
Page Setup window.

This window can

.| be used ro change the
page size, orientation

(to make the page tall or wide) and the page margins. To

change the paper size, select the Paper tab. The Paper

size: can be selected from the drop-down list.

For this task, select A5 from this list.

Set the page orientation

To change the page orientation, remain in the Page
Setup window and select the Margins tab.

E L.LDDnEﬂtﬂh'lrt' = Ereaks -
10 Size - £ Uine Mumbers =
~ E=Coumns b Hyphenation -
Page Stiup

Find the Orientation section of the window.
Click the left mouse button on the landscape icon to

change from portrair to landscape.

Set the page margins

Remain in the Page Setup window and in the Margins
tab. To set the top and bottom margins to 3 cm, select the
Margins section.

Either highlight the text within the Top: and Bortom:
boxes and type in the new values, or use the scroll handles
to change the values in each of the boxes.

Change the left and right margins to 3.5 cm using a
similar method in the Left: and Right: boxes. Click on

=
Set the gutter

If the document is to be part of a bound book or booklet,

a gutter will be needed. This is an area outside the margins
that is used to bind the book together. The gutter is set

in the same way, in the Margins section of the window.
The gutter can be placed to the left or top of the page,
depending upon the type of binding to be used. In this case
change the Gutter: size to 2 cm and the Gutter Position: to

| Margins | Paper | Lavout |

Paper size

Width:

Hgight: |21cm
Paper source
First page:

Pages

Portrait

Multiple pages:

fottom:
3 might
_ Gutter pogition:

Ouierntation

A

Pages

Pertezit

Muttiple pages:

Bottom:
Right:
Gutter postion:

| |
bl |

Top.
Edit headers and footers

You worked with headers and footers in Section 13.3. Use
the methods learnt there to change the tab stops in the

header and footer so that all text aligns to the page margins.

o

T

| Set As Defauit |

[ ok | [ Gnest |




17.1 Format text and organise page layout

After doing this you can see a problem with the header and one with
the footer. |

EH -0 8L taskTiadocr - Word HEADER&FOOTER. T B = 0O X
HOME INSERT DESGN PAGELAYOUT REFERENCES MAIUNGS FREVIEW VIEW ABD-INS DESIGN Giahern .. - [
[ Header~ izl B El cuick Pame~ ! l:l I_. |1 Ditterent Firc Page B ;3.15 e '_
[ Focter - ot Ed Pictures = Sp | L] Different Odd 82 EvenPages 5/ [1.25cm
Date & Documant ; Gote Goto . ) " ClseHeader
[# Pagebuambors  Tine  fnfo- [ online Pictures Headsr Footer = ¥ Show Documant Tex & and Footer
Heade: & Faoter Inzert havigetion Dplian Pasbion Chage -
LSS 2 i I‘? 1 1 3 4 5 & i ] 3 O TSR . ST T iR [#]
Graham Brown| - Historical-Study - England 20099 -=
r | Header -
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™ z
Winter weather forces-schools-to-closeq
T On Monday February 2720059 the South East-of Ensland was hit by =wow. [know this s not
unusual in-many-parts-ofthe wordd, butt-wos-interesting to-watch-the-whaols-region-grind-1o-a-
o vermal-standsnill -Atthe-time-of writing-this-amicle the-major London arporte-of Haathrow -
Gatwick and London-City werz-all elosed. Stansted arport had been-closed but las-just-had
onerunwiay reopened. - Travel-chaos has ensued, the 325 15 closed-mn many -places and many
i schonle-thronohout the connmy hove-been cloced §
= Schoal-closu I"EEﬂ
I'ne-dramatic-change-m the - weather-hac meant-that-a-sumber-of aseas are expensncing-
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o
_ Saved-on-0503/2015ar-19:24 - 1 - D417 New textboolChapter-
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31 WORDS _|,

FAGL 1 OT 4

The header text is in the gutrer (where
the pages would be glued or bound). To
change the vertical alignment of this header
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Salery
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text, select the PAGE LAYOU'T tab. In

the Page Setup section click the left mouse
button on the icon at the bottom right
corner of the box, to open the Page Setup
window. Select the Layout tab within this
window. In the From edge: section, Word
has set the distance from the Header text to
the top of the page at 1.25cm. This is the
default value on my computer bur the value
shown on yours may differ. Take this value
and add the 2 cm depth of the gutter to it,
so on my computer it will become 1.25 + 2
= 3.25. Enter the new value, either by typing
it or using the small arrows at the side. The
window will change from this to this.
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Click on [_a__]. You will see the text move out of the gutter area.
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The text on the right in the footer is too long to fit into the space provided
by the word processor so it has wrapped onto the next line. This is because a file
name and file path is required and now that the page is A5 (which is half the size
of A4) it does not fit.

There are two ways to solve this problem.

Change the font style

You can choose a narrower font face like Arial Narrow rather than Arial for
sans-serif, or Bodini WT Poster Compressed rather than Times New Roman for serif.
Make this change to all the serif or sans-serif style definitions so that it happens
automatically. Although this may help, it may also make the text very difficult to
read, especially in a serif font.

Change the file name or path
Word has already attempted to split this onto a second line. It will only split
filenames and paths that contain spaces. Remove all the spaces from the filename

and path to change it from tlhis to this.

Footer '1]J3:$|.'.'-J-[t p:;‘bh‘_m:. ..|._.[l_r 1neans ‘.!_'-.'J.’ many ‘.Ch'_'IOLE':LEIDS'."l:‘.]: '.(l-'l.i'lill_\' l'..;i.'.'t l!J'.'”L“[J Ei(.“;:.‘{i.r
Saved-on 05032015 ar19:24 -+ 1 —+ D417 New-texrbook\Chaprer-
1Tuask] Ta.doca®

Fooler | traneport-prebleme. This-means-that-many schoosls-acroes the -country - have been-closed.§
Saved-on D503/ 200 5-ar-19:24 - _ems o _LE

D:\0417Newtexthook'Chaprer-17itask17a.doc

Changing the file name or path to make them shorter (but still meaningful) is
the best solution. Use the methods you learnt in Chapter 11 to do this. Save the
document. The finished footer may look like this.

Foote: traneport-probleme. This-means-that-many -schools-acrocs the-countny-have been-closed §

Saved-on-05/03/201521:19:24 - 1 - D:'0417_Bookirask17a.docx®

17.1.2 Widows and orphans

If you start a paragraph of text on one page or column but there is not enough
room on the page to get the last line typed in, the single line of text which
appears at the top of the next page or column is called a widow. Similarly,
sometimes you start a paragraph at the bottom of a page or column but you can
only type in one line before the rest of the text goes onto the next page. The first
line of the paragraph at the bottom of the page or column is called an orphan.
These should be avoided when producing a document. They can be manually
avoided by inserting a Page Break or Column Break. For more information on
breaks, refer to Section 17.1.3.

You can set up Word to avoid widows and orphans automatically. To do this,
select the PAGE LAYOUT tab, then in the Paragraph section, click the left
mouse button on the icon at the bottom right corner of the box, to open the

©



17.1 Format text and organise page layout

Paragraph window. Now select the Line and Page Breaks tab so that the

=

window looks like this.

To get Word to avoid widows and orphans, select the Widow /Orphan

control tick box and clickon [_o¢__].

17.1.3 Use page, section and column breaks

Breaks can be used within a document to force text onto a new page or
into the next column (if columns are being used), or to define areas with
different layouts, for example where part of a document is formatted in
landscape orientation and part is in portrait.

Page break

This forces the text onto the start of a new page, leaving white space at
the end of the previous page. It is particularly useful for removing widows
and orphans from your document, although Word can be set up to do this
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for you.

Column break

A column break is used to force the text into the top of the next available column,

which may be on the same page or may be on the next page. This is also useful
for removing widows and orphans.

Section break

A section break is used to split areas of a document with different layouts. There are

two types of section break: one forces a page break as well as the change in layout

and the other is a continuous break, which allows different layouts on the same page.

(Task 17b 3

Open the file saved in Task 17a.

Keep only the two titles on the first page of the document. Set the orientation of the first page
to portrait and the rest of the document to landscape. Set all of the body text except the table
into two columns, with a 3 mm spacing and vertical line between the columns.

Save the file with a new name.
.

Open the file saved in Task 17a. Move the cursor to the place where the first
break needs to be inserted. This will be just before the text ‘On Monday ...".
Because this break will be the separator berween two different types of layout
(page 1 being portrait and page 2 onwards being landscape), a section break
for a new page needs inserting rather than just a page break. To do this, select

& e

the PAGE LAYOUT tab and click on the Breaks icon.

This drop-down list will appear. In Section Breaks, click the left mouse
button on Next Page.

Advice

If you select the Home tab on the Toolbar and click on the Show/Hide LI
icon, the section break will be visible like this:
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As the document is currently in landscape orientation, move the cursor to page 1,
the section that needs to be changed to portrait orientation. Then select the PAGE
LAYOUT tab again, followed by the Orientation icon and click on Portrait. You
will notice that the word processor has only changed the orientation of this page
(because you inserted the section break).

The header and footer settings have not been automatically amended for the
new layout of this page, so we need to edit them. Double click the left mouse
button into the header on page 2. Look in DESIGN tab of the HEADER &
FOOTER TOOLS. You can see that this shows that the header in section 2 is
linked to the header in section 1.

EEH S O RF- = Task_17n.deer - Wered MADBLGFOCINTOOE 7 @ - 0O X
HOME  INSERT  DESIGM  PAGELAYOUT  REFERENCES  MAILMNGS  REVIEN  VIEW  ADD-INS DESIGH m.h.ma_-n.m-.

[0 Header= ]-_ L (L Guick Parts = T Previous Different First Page VRS o ﬂ
(2 Foster= L5 (3 Picturas I Hexe | Diferert Odd & Been Dages. 11 135em - |
Cate & Documant 07 GO : st Clese Huadar
[ Pageflumber™  Tine  Info- GG ONINE TS  {jiade ooter B2 LINKRD Provious ] Show Dosument Tex B and Footer
Hrade & Foutor inaurt Hvgatian Cptigns Postien gt -
L s ' i ] 1 1 1 3 ] 5 [ 1 8 5 @ il 5 13 Y i
P . GrahamBrown -+ HistoricalStudy - 2 England 2009
= M On-Monday-Febroary 72005 the-S outh-Eastof England wis-hat-by snow 1 [Ml

Click on the icon for Link to Previous so that the highlighting on this icon and
the Same as Previous box are not seen. Now move the cursor into the header for
page 1 and edit the tab stops for this section only, like this.

ad

hd

-
\’Vl

1 2 3 455 & 7 8- 1 e 10 1

I}}ra]lam-Bmwn -+ Historical-Study - England-2009¢

| Header -Section 1- |

Repeat this for the footer. The text does not fit across the page so press the
<Return> key after each item to move the next onto a new line like this.

2 = DAL | 3 1 2 3 4 3-5 B 7 B it 10 11
LAV OS || <vecuon Break (Next Fage)

Footer -Section 1- |

Saved-on-05/03/2015-at-19:419
g [ E——

—

This task is continued in the next section.

L




17.1 Format text and organise page layout

17.1.4 Use columns School-closuresf]
Columns can be used to give a layout similar to that found ﬁ:ﬁ?ﬂfw“ﬁr;,ﬁ?fi?ﬁf’mm‘ﬂ:mfﬁﬁ

. * oatry-heve | triroEn Yo T
in a newspaper. You may be required to format a document, TR G

or part of a document into a number of columns. If you are
going to have different column settings for different parts B iimranis. B . Simoscasis e e
of the document, you must decide where you are going to
split the document into the different sections. However, this
information is often given to you in the question.
For Task 17b you need to add three more section breaks
to the document, so that the body text and the tables can
have different layouts. These section breaks need to be at the

start and end of the fAirst table and at the start of the second SHES L n LS HEY qﬁ, I.-HEIMT:IW .....
: e o T S R R
table. Where the text and table do not need to be on different e e e
C L4 : Dmmexy 25 0+4 echocle T toved. T
pages, you 1:r'ﬂll set these as continuous section breaks. It may s | Hhh e IR
Ha ooy " =044 v izoo-beavi the-South-Sast-
loak ke Hilsr——— _ == B S it
Where the table is split over two pages, you will use a WoEnhe [ Covaties has reported-more than-
E GIEATEr ‘Mansheste=Aa 10078 250 ol i sckocls-ateclomd §
section break for next page. Lancashizes Tode
EEmTian Tide Thas gave the children lots-tme 1o
Move the cursor to the place where you want each break T S5ay Py i e mon. mowballing.
. ' i E Horthmbe 1 anak Tl making snowmen-and-mew angels
inserted (i.e. before the first table), then in the PAGE T 2% The snow gave a added dimeanson,
e - " . mﬂ‘lﬂ OISOy PICILIa gaa-
LAYOUT tab click on the Breaks icon, followed by the scenes, many caphared on camers 4
Secrion Breaks option for Next Page. This is needed so that The United States govermment offered lots of advice about preparing for lots of
5 A = eaow, This-advice-aad-more-detaile can-be-fous d-a-commusiny centres-oeon-
the table is not split over two pages. Move to the end of the
first table and place a Continuous section break. Move to the e | ERTRES

D L M snlsnr

start of the second table and place a Continuous section break., —» cobwe:
Click the left mouse button to place the cursor within the :

text of the first paragraph. From the PAGE LAYOUT tab

click on the Columns icon.
Do not select the option for two columns; although this —

would give you the correct columns it will give you default

values for the column spacing and would not give you the

vertical line. Instead select the More Columns option at the = wght

bottom of the drop-down list. > = o Lol
This opens the Columns window. Change the Presets from

One column to Two.

e Hyphenation

Place a tick in the Line between box to place the vertical line. I
Change the Spacing: from its default value to 0.3cm (3mm). E |.
Make sure that the Apply to: box contains a reference to
This section before clicking on [_o__|. Move the cursor 5‘_‘:::;:‘::‘:‘; :
into the paragraphs after the table and repeat this process for — Tois Vi
the final section of the document. :;' s i3 |
F.| t- "'ﬂ .
I 8
Advice [ Equal cobumn width
If you have just formatted the first section like this, - [ Bopixte: | This sechion b | Start new collmn
moving the cursor into the final paragraph and pressing e | [

<Ctrl> and <> will repeat your last action. This is much
quicker than repeating this process.
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Sometimes when you have followed all the necessary
steps, a page does not look as it should. In this case,

Craham-BErown

page 2 has a heading which has become an orphan,— 00 Monday February 222009 the-

To solve this problem, insert a column break just
before the heading. Save the document.

r‘
Task 17c
Open the file saved in Task 17b.

Set the first level bullets to be indented by 3mm and the
second level bullets to be indented by &6 mm from the margin.

Save the file with a new name.,

\ e

Open the document saved in Task 17b. Select the
HOME tab and modify the styles List-L1 and
List-L2 so that List-L1 has a 0.3cm indent and
List-L2 has a 0.6 cm indent.

Sowth East-of England-was Jut by-
smow Tknow thiss-not-unusual an-
raany-parts-of the world, but-twas-
intetesting fo-watch the-whole region-
prannd-to-avin oal-slandsill Al lee-ue -
of-wnumgz-dos-arhclethemaor
London-asrports of Heathrow, Gatwick-
and Tondon City-were-all closed -
Stansted awrport-had-been closed but-
has-just-had vnetunway teopened. -
Travel-chaos has-ensued, the M25s-
closed n'many places and many-
schoolz throughout-the country have-
beenclosed §

School-closuresy

Saved-on-05832015-at-20:02 -

a8 ey
Activity 17a
Open the file activity17a.rtf.

remove the gutter.

Print the document.

Eave the file with a new filename.

Change the page size to A4 and the orientation to portrait. Set all the margins to 4 cm and

Place the date on the left, the filename in the centre and the time on the right in the header.
Place your name on the left and an automated page number on the right in the footer. Ensure
that the header and footer are 2 cm from the top and bottom of the page respectively.

(Activity 17b

Open the file you saved in Activity 17a.

and a vertical line between the columns.
Eave the file with a new filename.

Change the body text of only the first page so that it is set in two columns with a 1cm spacing

g e
Activity 17c
Open the file saved in Activity 17b.

pages, in three columns with 1.5cm column spacing.
éam the file with a new filename.

Change the page margins to 2 cm and the alignment of the header and footer to fit the
margins. Ensure that the header and footer are 1cm from the top and bottom of each page.
Add a new title “Arctic blast grips the United Kingdom' at the start of the document. Place the
two titles on a single portrait page with a single colurmn. All other text should be on landscape

17.1.5 Set text alignment

Text can be aligned in four basic ways. It can be aligned:

@ to the left margin with a ragged right margin which is called ‘left aligned’
@ to the centre of the page, which is called ‘centre aligned’

® to the right margin, which is called ‘right aligned’
@ to both margins which is called ‘fully justified’.

D

Historical Study

5

England- 20409

The-dramat:c change-m -the waather-
has-meant-that-a-number-of-areas-are-
experiencing transport problems. This-
means that-many schools across the-
countty have-been-closed G

- D:10417_BookuasklTh.docx®



17.1 Format text and organise page layout

As you saw in Section 14.1, the text is aligned by selecting the text and then
using the using the alignment icons. These icons are found in in the Paragraph

section under the HOME tab.
EESEE

Left aligned Centre aligned Right aligned Fully justified

- i
Activity 17d
Open the file activity17d.rtf and place your name in the centre of the header.

column.

Make only the title a 36 point sans serif font that is centre aligned and fits in a single, full width

Move the third paragraph so that it becomes the last paragraph. Fully justify the body text.
Centre align the second paragraph. Left align the third paragraph. Right align the fourth paragraph.
Make the first word 'grew’ in the story 16 point, the second 'grew’ 20 point and the third

\

‘grew’ 24 point.

Save the file with a new name.

< Y

17.1.6 Set line spacing o
W 1R

Line spacing is usually set as part of a defined style. More details of setting the line
spacing as part of a style can be found in Section 14.1. Different line spacing can
be used to present different page layouts. The most commonly used layouts are
single line spacing, 1.5 line spacing and double line spacing. To change the line
spacing in a paragraph, select the HOME tab, and look in the Paragraph section
to find the Line spacing %=+ icon. Select this icon to open this drop-down menu. _
Although you can change the line spacing of a paragraph from here, select
Line Spacing Options... to open the Paragraph window, which gives you

1.5
2.0
2.5

0

o 11 l

more options.

To change the line spacing, select the Line spacing: drop-down menu.

| Emphasis

This will allow you to define an exact number of lines, which is very useful for
title pages, where lines may be spaced out, perhaps needing to be five or

six lines apart.
Ensuring that line spacing on a page is consistent is just as
important as setting the line spacing. It is often wise to select all text

indents snd Spacng  Line andl Bage Breaks

Gereral

and adjust the line spacing together. If you move, copy, insert or agrmert [Ln 9]
delete text from your document, always check that the line spacing is Quikieteres [BoayTor [¥] [1] Cotiaseo oy et
correct after you have made any change. Each paragraph and heading _
can have the spacing before and after it set using the same Paragraph “::" T O e
window. This is set in the Spacing section, where the space before and Bt [om B [wod [ @
after any paragraph (a title is counted as a paragraph) can be edited. — L] morinaents
- e J
S Before - e wpasim !
Activity 17e 0 T et
Open the file that you saved in Activity 17d. [ Bontatid spage bebieem jiarap S S
Make the first paragraph single line spacing, the second paragraph 1.5 line R e
spacing and the third paragraph double line spacing. Do not change the line Lishpe
spacing in the rest of the document. ”
Set the heading spacing to 12 spaces before and 24 spaces after the
paragraph. g as
éaue the file with a new name. ] o | Seras Derait Caneel

Line Spacing Upbons..
Add Space Before Paragraph

Rermove Space After Paragraph
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17.1.7 Set tabulation settings

Paragraphs can be formatted with different settings for the first line of a paragraph
and the other lines in a paragraph. These settings are all changed on the ruler,
which looks like this.

1 % 1 2 3 4 5 6 7 8 9 10

& Y

On the left side of the ruler are two sertings for the left margin. The top pentagon
adjusts the first line of the paragraph, the bottom pentagon aligns the rest of the
paragraph, and the rectangle below moves the whole paragraph.

Open the file and place your name in the header.
Click the left mouse button in the first paragraph. Drag the top
triangle to the right by 2.5 cm, like this.

| 1 ¥ i
B e

To indent the whole of the second paragraph, click in that
paragraph and then drag the small rectangle across to the right by

ﬁl'asl( 1 7 d -\ This-paragraph-contains-
indented-text -This-means-that-the-left-margin-
Open the file tabulation.rtf and place your name on the left in the oithedirstineisindented from the rest-of
header. . ;
. ; ) ) the-paragraph.-The-top-margin-setting-on-the-
Set the first line of the first paragraph as indented text, indented by rulerisindented-to-the-right-of the-lower-
2.5cm. Indent the whole of the second paragraph by 2.5cm. Set the O
fourth and fifth paragraphs as hanging paragraphs with a 2.5cm tab. L %
In the fifth paragraph make the text ‘Good Use’ a subheading. The-whole-of this paragraph-
Save the file with a new filename. 43 has-been-indented-from-the-

left-margin-and-is-called-an-
indented-paragraph.-This-is-
sometimes-used-1o0-show-sub-
text-within-a-document,-or-for-
showing-a-guotation-from-
another-author.

This-paragraph-is-a-normal-paragraph-with-no-
indents-and-no-hanging-firstline.-The-margin-
settings-on-the-ruler-are-directly-above-each-

2.5cm like this. I otherY
i 2 xX 3
8] ~>This-paragraph-is-called-a-hanging-paragraph.-
Highlight both the fourth and fifth paragraphs and drag the This-means-that-the first line.
bottom triangle to the right by 2.5 cm like this. ofthe-paragraphis-atigned-to-
o the-margin-and-all-other-lines-
e 1 b - 3 L — =
= are-left-hanging_-The-bottom:
To make the text ‘Good Use’ a subheading, remove the full stop margin-setting-on-the-ruler-is-
and space at the end of it and replace it with the <Tab> key. The NGRS Mrihe A ol h:
finished document looks like this. Top Mg setting1
Good-use -+ One-really-good-use-of-a-

' ke
Activity 17f
Open the file that you saved in Activity 17¢.
Add the text ‘History item 1° as a new line to the start of the document.
Format this text in the same style as the rest of the page. Change the title
‘Weather update’ to ‘February 2009,
Set all of the text on the first page to be spaced five lines apart and all
other text in the document to be single line spacing with no spacing
before each paragraph and 24 point spacing after each paragraph. Indent
all the text on the second page by Smm.

LSamre the file with a new name.

e

hanging-paragraph-is-for-short-
titles-like-this-one-to-be-
followed-by-the-relevant-text.-
By-setting-a-tab-stop-on-the-
first-line, the-short-title-can-be-
used-as-a-heading. - This-layout-
can-give-each-heading-a-
powerful-effect-on-the-page,
without-any-other-text-
enhancement-like-enlarging-or-
emboldening-the text.-1



17.2 Edit a table

17.1.8 Format bulleted or numbered lists

Although individual styles can be set for small portions of text, it is better to set
these as defined styles and apply the styles to parts of the document, in this case

lists. These elements have already been covered in Section 14.2.3.

17.2 Edit a table

Paste Oplion:

T
It is recommended that you study Sections 13.2.5 and 13.2.6 before starting i
Section 17.2. ;
Ig [efime
Symonims ]
/- ik
Task 17e 1) - Blacos
=Lar with zhr
Open the file table2.rtf and place your name on the right in the header. :;;?;d (i
Delete the second column and the ‘Martial arts’ row. 1 > [eete Call.
Insert a new third column with this data, = 2 B Sgit Coll
Insert a new row between the 'Dance workshop' and 'Discover scuba’ with this data. f; BoderSyles | b
||Cn_lﬂ kshop I“ I3 [2 |3 | & 2 |If Text Divection.
: , 3 f5 Tahie Properties..
Merge cells 2 and 3 in the top row and cells 4 and 5 in the top row. ) 8 Lypeink.
Save the file. 5 ' A ' t
Ly MNew Commen
Open the file table2.rtf and place your name on the right in the header.
Delete a column ) shift cels et
— @]
To delete the second column, move the cursor to any cell in this column, and E‘j ::::"";ﬁ =%
click the right mouse button', to get the drop-down menu like this. @ [Deists st gohusr]
Select Delete Cells..., which will open the Delete Cells window. Select the : :
radio button for Delete entire column. o S
Click on L
Delete a row ¥ —
Repeat this method to delete the ‘Martial arts® row. Right mouse
click in any cell in this row and select Delete Cells.... This time i Paste Options:
select the radio button for Delete entire row before clicking on i
L_..T_.]- |2 Define
Insert a column . i
35 Trang
To insert a new third column, right click the mouse in any cell ;‘ ) m;:“ith .
A : earch w n
in the second column to obtain the drop-down menu. Select = - = :
Insert, then Insert Columns to the Right. This will insert the 1 e B MestCyung the i
column. Enter the text shown in the task into the cells. Lol TN
fm Sglit Cells... B Insert Rows Above
|n5E' rt arow Border Styles ¥ | B Incert Rowe Below
Use a similar method to insert the new row. Click the right I} TestOiretion.. @ st Cela,
mouse button in any cell in the ‘Dance workshop’ row. Select O TableProperes..
Insert, then Insert Rows Below. This will insert the new row. 8 Bypelink.
Enter the text shown in the rask into the cells. 3 New Comment
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Merge cells

To merge cells 2 and 3 in the top row, highlight both these cells and then click
the right mouse button on one of the highlighted cells to get the drop-down
menu. Select Merge Cells.

Repeat this for the two cells placed to the right of the cells that you have just
merged. Save the file. The completed table should look like this:

Fia
]

X population ¥ population —t
Activity First choice | Second choice | First choice | Second choice
Jewellery making 0 1 1 2 IIft
Paintballing 39 2 37 19 a
Boulegne trip 52 21 56 18 )
Rock workshop 3 18 2 3
Dance workshop ] 2 2 10
Craft workshop 0 3 2 3
Discover scuba 4 3 a 8
Beauty 4 10 1 9
Ceramic painting 0 5 1 2

Cu
Copy
Paste Options:
-

1
|t
Delete Cells...
Merge Cells
Border Styles

Text Direction...

ER Table Properties..

Mew Comment

e E—
Activity 17g
Open the file that you saved in Activity 13b.
Delete the top row and second column of the table.

Insert a new row above the row containing the word ‘Format’. Insert the text ‘Columns’ in cell 2 of this new row.
Insert a new fourth column with this data,

Horizontal

Vertical

In column 1 merge the cell containing ‘Insert’” with the blank cells below it. Repeat this for the cell containing
‘Delete’ and the one containing ‘Format’. In column 2 do the same for the cell containing’ Cells’ and the one
containing 'Gridlines’, and the same for the cell 'Alignment’ in column 3.

Save the file with a new name.

.

Y

Format a table

All of the required knowledge and skills for this section have already been covered
in Section 13.2.6. These include:

e setting horizontal text alignment to left, centre, right and fully justified

e setting vertical cell alignment to top, centre or bottom

e formatting cells and their contents, such as: showing and hiding gridlines,
wrapping text within a cell and shading or colouring cells.

= ey
Activity 17h
Open the file that you saved in Activity 17g.
Right align all the cells in the first column. Left align all other cells in the table.

table. Vertically align all data to the middle of each cell. Remove the gridlines from any unused cells.
Save the file with a new name.

-

Set the background colour of all cells in the first column to light grey. Ensure that there is no text wrapped within the cells of the

4

&



17.3 Mail merge

17.3 Mail merge

17.3.1 What is a mail merged document?

A mail merged document is created to save the repeated typing of similar
documents that are designed to be sent to different people. It uses a master
document and a source file containing data. Data, like the names and addresses of
people to send the letter to, is taken from the source file and placed into a copy of
the original document. This is done automatically.

17.3.2 Why are mail merged documents used?

Mail merge is used to save retyping or editing lots of documents. It saves time (and
therefore money) and helps to reduce the number of errors that may occur in editing
or retyping the document. The most common use of mail merged documents is to
produce personalised letters for a number of people. The contents of the letter have
parts that are the same for all people and parts that are personal to the reader. When
using the mail merge, the parts that are the same for all people only need to be typed
once, even if hundreds of letters are to be created. The personal part of this letter is
added using a placeholder, which will hold the individual information taken from
the data source. The placeholders can hold information from a data source and/

or instructions called merge codes (sometimes called field codes). The information
from the data source is often a person’s name and address, but may also include
information about products that they have bought from a company.

You will be given a copy of a document that will become your master
document. This contains the parts for all people. You will also be given a source
file, which may be a database, spreadsheet or text file. You will need to merge the
files into a number of personalised documents.

17.3.3 Create a mail merged document

Create a master document

A master document will usually be supplied to you as a source file. However, if

a document to be used as a master document is only small you may be asked to
create this document. The source document may be provided in a format suitable
for use with any word processor. For example, it might be in a .rtf (rich text
format) or a .txt (text format) file. This may need importing or opening in your
word processor program and you will need to save it as a word-processor (.docx)
file. You will need to import or create the document, carefully spell check and
proofread the document and check that it has a consistent layout. You must then
save two copies of this document as word-processed (.docx) files, making sure
that you have a backup copy before you start to add the placeholders. You may
need to go back to this backup copy if you experience any problems.

-~
Task 17f
Use the file mailmerge.rtf as the master letter for a mail merge and the file mmstudents.csv as the data source file. In the

master letter:

@ insert relevant merge fields from the data source file to replace the text shown in chevrons, e.g. <field>
® replace the text <Date> with today's date in DD MMMM YYYY format
@ replace the Headteacher’s name with your name.

Save the file.

O\
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Open the file mailmerge.rtf. Save this as a Microsoft Word document because
rich text format will not keep mail merge fields. Spell check and proofread the
document. Correct any errors found (there are two).

You will notice that this document contains some text in chevrons <like this>.
The text within the chevrons (and the chevrons) will each need to be replaced by
a merge code,

Insert a special field into a mail merged document

Special fields that are automatically updated can be added to any word-processed
document. In Section 13.3 we added date fields into the header and footer areas

ighli .

of documents. Move the cursor over the !irst of these and highlight B EIEl 4 Ac Drsaneene -
the text <Date> which you will replace with the automated date. # | = o R
To do t?ﬁs select Fhe INSERT tab, then in the Text section select et | o [ 3,';'? ™ Object -
the Quick Parts icon. astar &5 AutoTes ;

This will open a drop-down menu. Select the option for WAL e pocument Property '
Field.... | sl Eield.

This will open the Field window which looks similar to this. =} - Buikling Biticks Crganzer

Using the drop-down menu from the Categories: section, select FRa Sove Selection to Quick Part Gallery..

Date and Time.
Select the date from the Field names: drop-
down list. This can be the date that the mail

= Fleagr oot 3 fekd Fleld progasies Fipld cpiiony
merge was created, the darte it was saved, the Cotegaries: | omeremas T7] e the Hi snar caendae
Diate s Time 1| e MMM gy &
current date or the date the document was P R Tt th aten ot usd tomat o
printed. For this example, you can select the L — || ] Use the Saka £52 cabentie
Date field name. ol riferEty (] st re Lim-at-chra calemoar
& v 3 i 11022015

As you select it, the Date formats: list e naeu

appears. The question asked for the format e
TUDLANE D10
DD MMMM YYYY, scroll down through each oo
of the formats until the date is displayed as il
u Bl

required. :

Click on to insert the placeholder A s fmethos s et

- Dee e

for the date. This part of the letter should look Tadag e
similar to this. o Coes | i T

Save the document again.

There are many different types of automated fields that can be placed into 40y
a document, for example the filename, number of words, number of chapters,
name of author, file size, etc. 11 February 2015
Attach the source file to the master document <Title> <Forensme> <Surname>
For all mail merge functions use the MATLINGS tab. As the letter et i
has already been created, move the cursor into the Start Mail

i i : gt [ T lua:’mn PAGELAYOUT  EIFERENCES  WALNGS

Merge section and select the icon to Select Recipients. A S :

You can see that many of the other icons are ‘greyed out” as the e et i e o s

f i Mhorga = Baxipuuarha = - g Fialia 8 - i

document has no source file artached to it, but these will become = o«

active icons later on. As you select the icon a drop-down list
appears. Select Use an Existing List. ...

ER Types hjewlin,

Use & Eaimng L

IS Choie brpm Outlech {orbacte.

=
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Use the left part of the Select

Data Source window to move fmm & = b L = ST Mewimibosk + Chapteri7 + Chapte 17 Seunalile v @ Beews Checte [T Sourn i B
the default ‘My Data Sources’ folder “’“"::n i § E- O ®
= ] o et Type See
into the folder that holds the file S i e i
mmstudents.csv. :z‘:m":"‘m . : sty Tt e T Pt e
1 B rradrRege Pl T it il 1R
SE[ECI thﬁ ﬁl.e aﬂif thﬁn E]le ;::':131:?:1 | ﬂ'f,n-mn:l.::mum M it sl 1KE
on|_ e | At this point you will see many ¥ Mo e b e —— o
of the previously greyed out icons appear ~~fampg bk e bl e
i R Pechi T ik Frast e
ready for you to use. Save the document so el
that the path to the attached data source is o VD RO OSLIC
also saved with the document. Simoiis |
i M Susre .
il geme L b umwr.m-w &
Tods = | Gpen Cancel
Advice
Once you have attached the data source do not save the document or data sources
into different folders, or move them into different folders, or the links to the source
document will not work.
“ HOME  BBERT  DESGN  PAGEL
Check that the data source is attached 1B B B

From the MATLINGS tab, in the Start Mail Merge section click the left mouse

Ervelopes Labeli Sl iial  Select Idn
Merges Aeqypenti  Reciplent Lis

Caste SUart Al Rherse +

button on the Edit Recipient List icon.

This will open the Mail Merge Recipients window. Check that the data in here

matches thar source file.

If you need to select only certain people to
send this mail merged letter to, you would
untick the check box for those people who did
not need a letter. This task does not tell us who
to prepare the letters for, so make no changes

at this point. Click on to return to the

document.

Insert merge fields into a mail
merged document

Move the cursor over the first place where the
merge field is to be placed and highlight the text
<Title>. Do not highlight the spaces around

this text. You are going to replace this text with
the merge field for the person’s title (e.g. Mr,
Mrs, Miss, etc). Click the left mouse button on
the Insert Merge Field icon to get a list of the

‘_available merge fields from the source data.
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Click the left mouse button on | " | This part of the document will change

from this to this

| ‘)

ETitle=<F orename>-<Surname>1
<Address-1> <Address-1>9
<Address-2>1 <Address 2=

You can see that Microsoft Word has placed double

chevrons around the fieldname, to show that it is a field
rather than text. Repeat this process for all of the other

text with chevrons round in the document. To show

which fields you have set as merge fields you can click
on the Highlight Merge Fields icon so that they stand
out. Replace the Headteacher’s name with your name.

The document should now look like this.
Save the file as taskl 7f.

17.3.4 Run the mail merge

Task 17g

Run the mail merge saved in Task 171 so that individual letters
are produced for all students.

Save the letters.

Run the mail merge with all records

Open the file saved in Task 17f. From the
MAILINGS tab, select from the Finish

section the Finish & Merge icon.
Select from the drop-down menu the

option to Edit Individual Documents...

so that you can check the contents of the

individual letters before sending them to

the printer. For this question where all records are

required, make sure that the radio button for all the

records is selected before clicking on e

A new Word document is created with all nf the
mail merged letters. This document has 25 pages,
with one letter on each page. This matches the
25 records in the source data file. Save the
merged letters as task17g.

wTitlen<Forcname®-<Surname=9

Tawara High School.y
1 7School-Lane ©
Beachside-Boulevardy
Tawam¥

43009

L]

11" February-20159

Ll

Asvoumay be-are-pware the-school will ‘e closed for-the rest-of the weck-due-
toarproblem with-orrelesrety supply. - We have setall- anu!ems-mldymg far
examinations this-year lote-olextrawork and hope-that your 1
will-be-ghle-to-continuefheirexamination preparation-at-home 5
L

Ymm'l:nm1y,1

£ty Edi Individual Documents..,
[‘.,l-,l. Print Documents..,

[\' Send Emad Messages..

Merge reconds

W
() gy recand

2 from 1=

Task 17h

Run the mail merge saved in Task 17f so that individual letters are produced for only the

students from Port Peppard.
Save the letters.

=



17.3 Mail merge

Run the mail merge with selected records =3
&/
Open the file saved in Task 17f. To select the data for the letters, select from the T i
MAILINGS tab, in the Start Mail Merge section, the Edit Recipient List icon. hacpienc it
This il open the Mail Merge Recipients e
window which will look like this. - Tuﬂ;ﬂ:%wuhmnuhm-#n Uz the aatlons ek 13 40410 of change yous it
Use the horizontal scroll bar to examine rhg_farum ]ﬁrs.."n:: m‘“:f'm- ﬁ'&‘”i—’g 'ﬁ:u....z ——
the data. (DL MSide. @ Kocach  Ms S Ea Suer Deckside
Find the field containing Port Peppard. In this l:im«,s.:: > i oo e A
data source this is the Address 3 field. ————— emiiesasing iy o g gy
Remember or write down the name of | St 2 e M Cloveieof st View
this field. e N o S s i
You could go through each record and e ———— it S > -.-.
remove the tick against every record that e
does not have Address_3 as Port Peppard. T Eer,
This would not be a very efficient way of =
doing this and may take a lot of time. You may _ 2
also make mistakes, for example, removing one '
accidentally. To select the correct records click [or_

the lefr mouse button on the text to Filter..., —

—
This opens the Query Options window. T
Make Slll'E ﬂ.].at ﬂJE Filtl’:l" RECOJ‘(‘IS tah' hEIS bEE[‘] Treis o i sl uf decipienily sl will e uheid |1 posst weige. Use Ele uislioens Dol (0 aUu ko os ihasige Jout lisL
Ui 1P checkbones 14 Sod o (Emove i Ophenlt fiom 10 E menge. YWhn Fous Bl i stady, ik O
selected. In the top row of the table, under the T e L e
heading Field:, use the drop-down menu to X g P8 Tovi deughes
select the Address 3 field. As you select this a a8 Sandn appieton Tenars daughees
drop-down menu appears in the next box below i Z:T . T e
the text Comparison:. Select the option for o Ss Sitwly Lo g
Equal to if it is not already visible. In the box
below the text Compare to: type the data to be
compared with, in this case Port Peppard.

Take care that you do not make any typing
errors. When you have completed this, click
on oo .

From the MATLINGS tab, select from the
Finish section the Finish & Merge icon. Select
from the drop-down menu the option to Edit
Individual Documents.... Even though we
have filtered the number of letters so that they
are only sent to people living in Port Peppard,
make sure that the radio button for all the records i
is selected before clicking on [__o¢__]. The new —|
merged document has six pages with the six lerters [
addressed to only those living in Port Peppard. Gt & || G
Save the merged letters as task17h.

Task 17i
Run the mail merge saved in Task 17f so that individual letters are produced for only the girls

from Port Peppard.
Save the letters.
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Other filters can be used in the Query Optons window. Look at [ omyowes  tVEEH
the data again and find out which field you would use to find the BT sanneo

girls. You cannot use the title field as this is the title of the parent, s = [ o et

not the gender of the student. Open the file saved in Task 17fand o4 15} mivopre, ] [rasir o] o

in the Query Oprtions window set up the Filter to find only those = 5

students with the Address_3 field Equal to (as the Comparison:)

Port Peppard (as you did for Task 17h). Move the cursor down

into the second row of the query. As the students live in Port — e

Peppard and are girls, select And from the drop-down list on row 2.

In the Field box for this row, select the son /daughter field (note how this
has changed to sondaughter_ because Word could not handle the use of the / in
the original source data, this will not change the outcome of the merge). In the
Comparison: box select Equal to, and type in the Compare ro: box the word
daughter. When you have completed this, click on [_a¢_ ],

Finish & Merge to get only three letters. Save the merged letters as task17i.

17.3.5 Print mail merge documents

Save your work regularly using the methods shown in Section 11.2. Mail merge
documents will need to be printed so that they show the master document and
the finished documents (often letters) after the merge has been run.

Task 17j

Print the raster document created in Task 17f showing the merge and field codes.

Print the master document

You will always do this to show the
merge codes within the document.

prming ik dooamint will rur the FoBaming S08 command:
ii SELECT * FROM D017 Mew b book Crapher FTWarked WIS tudenkn con WHERE [l adteer_T = ‘Port Feppard ) Sh0 frerdaughter_= ‘daughter )

Sl hwm yuw delabane vl br piroed o ihe v oamesh. Dy pw mied by st sl

Open the master document you saved Tomnan s |
in Task 17f. As you attempt to open s B
the file a window similar to this will
appear. Iawara High School,
17 Sehool Lane,

To allow the work that you did in Task 17f, (that is Renchside Bouleyard
choosing the records from Port Peppard for the girls), to be Tavars
included you must click the left mouse button on e rr“‘”

The document opens and looks like this. 16 Febmary 2015

The merge codes are visible D e T T 5
inside the chevrons. This will show [~ * e,
the name of the field and the fact «Ad " whddrene 20
that it is a merge field. You may P el
notice that the field used for the «Ad "0 Zip_eods
Date is not shown. «Ad D LpdeteFieic e i i
You can see more detail for i R
cach ekl by clicking the right ——[—[-SEReTMC | fiym iyl st e s
mouse button on a field and from Deap * Bt cssimationm i e likh GF deitns waik aind. Bope that yisar wondishter.

the drop-down menu, selecting
Toggle Field Codes.

= Paragraph...

@

will be able lo contioue their examination prepasation st home.

Yours sincerely,

My G, Brown
Headleache
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This will display the full details of the field and change from d]is to this.

' ————
«Title» «Forename» .  { MERGEFIELD "Title" } «Forename»
«Address 1» «Address_1»

If you wish to display the field codes in this format, take screen shot evidence and
use that because the field codes in this format cannot be sent to the printer.

To show evidence of the date field and its formatting, right click the field (this
one is not a merge field) and select Toggle Field Codes. This will display the full
details of the field and change from ttl'jis to t]lliS.

\ ¥
16 February 2015 { DATE ‘@ "dd MMMM yyyy" \* MERGEFORMAT }

kTitle» «Forename» «Surname «Title» «Forename» «Surname

You can see that the formart of the field is also displayed (the question asked for

‘with today’s date in DD MMMM YYYY format’) showing the correct formatting,

Again, this will not print, so screen shot evidence will need to be provided.

Task 17k
Print the merged letters saved in Task 17i for the girls from Port Peppard.

Print the merged documents

Open the merged letters saved in Task 17i. Check that each letter is addressed
to the girls and that the address contains Port Peppard. Print these letters as a

normal Word document using the FILE tab then Print.

r = -
Activity 17i
Use the file tes.rtf as the master document for a mail merge and the file mmresidents.csv as
the data source file.
In the master document:

@ insert relevant merge fields from the data source file to replace the text shown in chevrons,
e.g. <field=

® replace the text <Date> with today’s date in DDDD, DD MMMM YYYY format

® replace the text <Your Name> with your name

® run the mail merge so that individual letters are produced for all residents.

Save the file.

crint only the first and last letter. Print the master document showing the merge and field ccdes;‘

Activity 17)
Print the merged letters saved in Activity 17i for the residents who live in Eccleshill.
\

s
Activity 17k
Print the merged letters saved in Activity 17i for the residents who live in Dunescroft or

ks_tannerrey.




18 Data manipulation

In this chapter you will learn how to:

@ describe flat-file and relational database structures
@ create a flat-file database from an existing data file
® create a relational database from existing data files
@ define database structures

® describe the key features of data entry form design
@ create and edit a data entry form

#® enter different forms of data into a database

® add a field to an existing table

® search for subsets of data

@ extract summary data

® produce a report

® export data and reports for use within another package
® use formulae within a database

® sort data within a database.

For this chapter you will need these source files from the CD:

® cars.csv

® customers.csv

® orders.csv

@ stationery.csy

@ students.csv

® teachers.csv. _/)

18.1 Create a database structure
18.1.1 What is a database?

A database is an organised collection of data. A database program is software
which stores and retrieves darta in a structured way. This includes the data thac
is stored and the links between the data items. All databases store data using a
system of files, records and fields:

e A field is a single item of data, such as a forename or date of birth. Each
field has a field name that is used to identify it within the darabase. Each field
contains one type of data, for example numbers, text or a date.

e A record is a collection of fields, for example all the information about one
person or one item. These may contain different data types.

e A file (in database terms) is an organised collection of records, usually where
all the records are organised so that they can be stored together. A file can
have one or more tables within it.

Although all databases have these three elements in common, there are two types:
flat-file databases and relational databases.

18.1.2 Flat-file databases

A flat-file database stores its data in one table, which is organised by rows and
columns. For example, in the following database about teachers, each record
(row) in the table contains data about one person. Each column in the table
contains a field, which has been given a field name, and each cell in that column
has the same, predefined data type.

D
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@-— Teacher ID Forename Surname Subject Room
— AVA Anthomy Warela aths 51
GBA Graham Barney Science 14
Records JKwW Jennie Kwaong English 42
PTY Paul Tyrell Science 8
SIR Sarah Jordan English 39

18.1.3 Relational databases

A relational database stores data in more than one linked table, stored in a file.
Relational databases are designed so that the same data is not stored many times.
Each table within a relational database will have a key field. Most tables will have
a primary key field that holds unique data (no two records are the same in this
field) and is the field used to identify that record. Some tables will have one or
more foreign key fields. A foreign key in one table will point to a primary key in
another table.

Using the earlier example, if we wanted to add to the table the names of each
student taught by each teacher using a flat-file database, the table would look

like this:
Teacher ID Forename |Surname | Subject Room | Student ID | Student FName Student_SName
AVA, Anthony Varela Maths 51 G12345 Jasmine Hall
AvA Anthony Varela Maths 51 G12346 James Ling
AVA Anthony Varela Maths 51 G12348 Addy Paredes
AVA, Anthony Varela Maths 51 G12349 Hayley Lemon
AVA Anthony Varela Maths 51 G12351 Jennie Campbell
GBA Graham Barney Science 14 12345 lasmine Hall
GRA Graham Barney Science 14 12348 Addy Paredes
GBA Graham Barney Science 14 G12349 Hayley Lemon
JEW lennie Kwong English 42 G12345 Jasmine Hall
JKw lennie Kwong English 42 G12349 Hayley Lemon
KW lennie Kwong English 42 G12351 Jennie Campbell
PTY Paul Tyrell Science B G12346 James Ling
PTY Paul Tyrell Science B G12331 Jennie Campbell
SIR Sarah Jordan English 39 G12346 James Ling
SIR Sarah Jordan English 29 G12348 Addy Paredes

If the dara is split into two tables — one for the teachers and one for the students —
that are linked together, it can be stored and retrieved more efficiently, like this:

Teachers’ table
Teacher ID Forename Surname Subject Room
AVA Anthony Varela Maths 51
GRA Graham Barnay Science 14
JEW Jennie Kwong English 42
PTY Paul Tyrell Science B
SIR Sarah lordan English 30
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Students’ table
Student_ID Student FName Student SName English Maths Science
G12345 Jasmine Hall JEW AVA GBA
G12346 James Ling SIR AVA PTY
G12348 Addy Paredes SJR AVA, GBA
G12349 Hayley Lemon JKW AVA GBA
G12351 lennie Campbell KW AVA PTY

These two tables are linked with a ‘one-to-many’ relationship, because one
teacher’s record is linked to many students’ records. The primary key fields
(which must contain unique data) are the Student_ID and Teacher_ID.

18.1.4 Why use a relational database?

From the example above you can see how much internal memory and external
storage space is saved by not storing data more than once. Imagine the space saved
for a school with over a hundred teachers and over a thousand students, or in a
national database with data on every driver and every vehicle registered in a country.

There are three common types of changes which can be made to the data
contained in a database. Records /data can be added, edited or deleted. Because
data is not repeated in a relational database, each change to an item of data or
to a record has to be made only once. It is also much easier for users to produce
reports from a relational database, where data is held in two or more tables, than
from two or more flat-file darabases.

Although people often think that it is quicker to search using relational rather
than flat-file databases (in some cases, where indexed values are used, it can be
true), it is not always the case. It depends on the structure of both databases and
the quantity of the data being searched.

You will need to create both flac-file and relational databases, but the daca for
these will be provided. You will be using Microsoft Access, which is part of the
Microsoft Office suite. When used with a single table Accessis a flac-file database, but
it can also be a relational database when used with more than one linked tables.

18.1.5 Data types

When you create a new database you will set a data type for each field. The data
type tells Access how to store and manipulate the data for each field. You will
usually decide what data type should be used for each field. There are a number
of data types that you can use and different packages may have different names
for them. The list below shows the generic names for these data types but,
depending on the package used, you may have different names. For example, in
Aceess an alphanumeric field is called a text field. The three main types of field are
alphanumeric, numeric and Boolean.

e Alphanumeric data can store alpha characters (text) or numeric data (numbers)
that will not be used for calculations. In Aceess this is called a text field.
e A numeric data type (as the name suggests) is used to store numeric values
that may be used for calculations. This does not include numeric data such as
telephone numbers, which should be stored in an alphanumeric data type.
In Access this is called a number field. There are different types of numeric field
including;:
e integer sub-type, which store whole numbers. In Access you can select an
integer field or a long integer field. It is wise to use a long integer field if it
is going to contain three or more digits



18.1 Create a database structure

e decimal sub-type, which will allow a large number of decimal places, or
a specified restricted number, if this is set in the field properties when the
database is created

* currency sub-type, which allow currency formatting to be added to the
display. This includes currency symbols and regional symbols. The database
does not store these symbols as this would use up valuable storage space

* date and time sub-type, which store a date and /or time as a number.

e A Boolean (or logical) data type stores data in a Yes/No (or True/False,
0/-1) format.

There are other data types, such as autonumber (which generates unique
numbers) but as they are not available in all packages you do not need to worry
about them. Some packages, such as Aecess, have long and short versions of their
data types (for example, long text and short text) but these are still versions of
alphanumeric darta types.

Other data types that are not studied in depth here can often be found in
commercial databases, for example placeholders for media such as images, sound
bites and video clips. These are often used in web applications where a back-end
database holds the media to be displayed in another application, such as a webpage.

As stated above, you will be using Access. Microsoft Excel is not suitable for
database tasks as you cannot define data types.

r"Trasld: 18a ~

You work for a small garage called ‘Dodgy Dave's Motors'. This garage sells used cars. Using a
suitable database package, import the file cars.csv. Assign the following data types to the fields.

Field name Data type

Wha manufactured the car? Text

Meadel Text

Colour Taxt

Price that we bought the car for Mumeric’Currency/2 decimal places
Price that wee will sell the car for Nurreric’Currency/2 decimal places
Year Numendinteger

Extras Text

Does the car need cleaning? Boolean/Logical

Some field names are inappropriate. Create appropriate and meaningful field names for those
fields. You may add another field as a primary key field if your software requires this.

Save the database.
.\ 4

It is important to make sure that you use the field names exactly as given in the
question paper, unless you are asked to provide appropriate and meaningful field
names. In this task you are asked for appropriate and meaningful field names, so
start by looking at the detailed descriptions given instead of the field names, or
even examine the data to work out what information the fields contains.

For this task, the descriptions help you to work out meaningful field names.
These should always be short enough to allow printouts to fit easily on to as few
pages as possible. The first example is Who manutactured the car?; this could
be shortened to Manufacturer or even Malke. Malke is short, meaningful and
appropriate, so use that, Price that we bought the car for could be changed
to Purchase Price, Purchase, P Price, P_Price or just PPrice. Although Access



18 DATA MANIPULATION

will allow any of these, do not use field names with spaces in as they may cause
problems if you try to do more complex operations with the database. You could
use any of the other three options, as all would be acceptable. For this task, use
PPrice. Similarly, the next field can be called SP’rice. Consider the final field,
Does the car need cleaning?, Simply using the fieldname Clean could give the
wrong idea, as it could mean ‘Does the car need cleaning?’ or “Is the car clean?’.
It is sensible to plan this and make the changes in the .csv file before importing

the data into Access.

Open the cars.csv file in Excel. Move into the relevant cells and type in the new
field names. Check the spelling carefully before resaving the dara file. Save it with

the filename carsl.csv so that you do not lose the original data file. Task 18a is

continued in the next section.

18.1.6 Create a flat-file database from an existing file

Advice

Check that the data files are in the correct format for your regional settings before

attempting this section (see Introduction, page viii).

Open Access and select the Blank desktop database —
icon.
Set the filename to taskl8a and select Create. ——
This should open a new database similar to tl&'s.

S = Tk Tt Dby BABE T S st bl Fadill et t'= 8%
_ WOLE  OREATD  OOTDUMALBATR  CATABANITASW  PELBY  TAME

R FE & L T e Ltz 5
(b a8 12 |

Yam | b0 Paesie Cureeg
: Teii 4

faburl ) nEorrs Bopmatang -

[Nl Access Objo. B 9Ty
| P 2ily I ]
Tl u L
=t
|Mnse ™ dal ] Len i

To import the file carsl.csv (remember, we saved it
with a new filename in an earlier section) for the rask,
select the EXTERNAL DATA tab.

In the Import & Link section, double click on the
Text File icon, as files saved in .csv formart are texr ——
files with each data item separated from the next by
a comma. This icon opens the Get External Dara -
Text File window, like this.

Use the ***=_| button to find the file carsl.csv
and ensure that the top radio button is selected.
This will make sure that the data is saved in a new

data table. Click on OPEN, then click on [_0K__].

L

Advice

A large number of students perform poorly on these
questions in examinations because they select the bottom
option to link the database to data held in a spreadsheet.
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The Import Text Wizard window will open. As comma _

separated value (.csv) files are delimited files (the comma
is the delimiter), select the Delipliteci radio button and

oA
st yous-

clickon| s> |.

For the next part of the wizard, make sure that

Comma is selected using the radio buttons (unless you
have changed the .csv file so that it uses semicolons as
delimiters). Examine the first row of the data and decide

whether this row contains the field names that you

need or if it contains the first row of data. If the first
row contains the field names click on the First Row —
Contains Field Names tick box. As you tick this box,

the first row changes from this to this.
|
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Click on [ == | to open the Import Specification window. —» I EEiiraasaearatai |
Check that all the field names and data types match those c

specified in the task. In this case the I''rice, SPrice and Valet
fields do not have correct data types. The PPrice and SPrice
fields need changing to numeric (currency) fields and the Valet

field needs changing to a Boolean (Yes/No) field.

Advice

Axt and .rtf files may have different characters to separate
each data item. If either of these file types is to be used,
open the file in Notepad and examine the data. Work out
which character is the separator and select this instead of a
comma or semicolon.
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To change the I'P'rice field into a numeric field with a currency

subqrpnle, click on the Dilt:l Type cell for this field and. use the drop- | res gowne  suiowssr T
down list to select the Currency data type. Repeat this process for OPwdwon  Tedgudte: iyl ——
the SPrice field. e e &
For the Valet field, use the drop-down list to change the Text kgl TR 3
data 1 { : Dok, Trems, arsl Horios
type into a Yes/No data type. When all of these changes have e
been made, click on L20K_J. Select| ==~ | twice. In the next screen, it IE A
ensure that the radio button for Let Access add primary key is et oyl
selected — this adds a new field called ID to the table; Access will . | [
use this as the primary key field. Click on | tex> | and in the T e T R
Import to Table: box, enter tblCars, This is a meaningful table bt flewlen P -
name as ‘tbl’ shows you that it is a table and ‘Cars’ gives relevance R Ty e i (o =
to the data. Click on to import the data and on | =
to close the wizard. Double click on tblCars to display the table R &
like this.
[ 1= e foow Tk S D DOTT ips Jeiibiol’ DR, Tl 12 T = OX H
h HEMT  CREATE  BTRIBATA  afamamTeslt MRS Tame castaes Eroson ~ [l Advice
e & HY | Cha E S| Callel -t i H H
F‘rtf 4l ied |_.:]ét A B B - The icon in the Views
= hf‘ il tf.'_":- -2 " A-* B-===4d- mioﬁo’rthe HOME
L _:..,g__r ok e ; A tab will let you change
i et s T T R e T o between Datasheet and
Tiia : Tame wk Cuomm Design View.
@ i I Worordes (=] bt (et (=24
1 Toyots B2 reatTar  EIn b E1Z Se0.00 £1.88
: s bl i 3 Mataibc black S =& T ——— e e e e e S ——
& Tayass Calkisa EPE [=58 . E2088 [N . TR Il e fie B R
E Aud ™ L L e sapal OEEARE  ESTRONM BATA  Dulemad LY GiT et
T WBroRoed EXm SRl ElLE5000  E00 _!I-,.._,.““ I b - —_ sy -t _.'h-. .
B i Cooper crpen EIZS0000  ElAE, Jikre S i | of = =] =
e T T LTl - [ + [ = g T LR P 1ot et U o P, ol 8
MAG O sEEEE— T T .
. 2l TN - “-':F' Beurpios [hyroral -
. Vaties M Test
Changes to the data types or other properties can be made Rt e s
from the HOME tab. In the Views section click on the ot etiond
Design View icon. s il
i . - TG
The rask instructed you to set the PPrice field to two e i
decimal places. You can check this by clicking the left Elen
mouse button in the 'Price field and viewing the number -
of Decimal Places in the General tab at the bottom of the R e —————

window.

This is set to automatic. Click on the cell containing Auto
and use the drop-down list to set this to two decimal places.
Repeat this process for the SP'rice field.

To change the Boolean field so that it displays Yes or No
(it does not store the data like this), click in the Valet field—
and, in the General tab, select the Format cell. Use the
drop-down list to select the Yes /No oprion.

Save the database as taskl 8a.

[
| sPrice
aar

Extras
Waled

Advice

If you need percentage values, set an integer or long
integer data type and select Percentage from the Format
drop-down menu for this field.
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18.1 Create a database structure

s
Acti vity 18a
You work for a shop selling office supplies called 'Easy as ABC'. Using a suitable database
package, import the file stationery.csv. Use these data types for each field.

Field name Data type

Code Numeric/integer

Type of product to be sold Text

Description of the product to be sold Text

Quantity of itemns in each pack Mumeric/integer

Colour Text

Sales price Numeric/Currency'2 decimal places
Purchase price Mumerc/Cumrency/2 decimal places
Discount Boolean/Logical

Some field names are inappropriate. Create appropriate and meaningful field names for those
fields. Use the Code field as your primary key. Save the database.

18.1.7 Enter data using a table

-
Task 18b
Open the database that you saved in Task 18a. Add this new car to the database.
Make | Model | Colour | PPrice | SPrice | Year | Extras Valet
Ford | Focus | Silver | 1350 |2285 | 2008 | Alarm Central Locking Alloy Wheels | Yes
\
: : ; 3 t = * ¥ ¢ P U Cormtasene S0 S8 e i d Lagne [ Tmil “Barsvih Charee 7 -2
Data is normally entered into a database using a form bug, if a form WM s our  omasn oo
is not asked for, it may be quicker to use the table to enter new data. |*© T - .- B
Open the database saved in Task 18a. First click on the Enable Mol v S e iz

§ GRS e e kst 1l ekl Fonsbls Carid

Content button.
i Al Access Obje... = =
Double click the left mouse butrton on the table name to open [ s
the table in Datasheet View. > 3 e
To make sure that all the columns are fully visible, click the left
Tt 10 Cmamass DA oo vt ol The LTSN |

m H * -
mouse button on the grey square to the left of the ID field name B os  com comeuonn  swaswis e s

to highlight the entire datasheet. Move the cursor between two A gl il B T A—
field names until it looks like this and then double click. —————— & = - ™ .= Wreem M eoae 2 oos
This will adjust the display widths of the columns. Scroll down All Access Obje... & « |3 5=
' & 1 . .5-\:\. = L] - I = addl w0 CHbr o
the list of cars until you reach the entry with a star next to it, - ol | LT o o
which will allow you to add a New car at the bottom. p— A el S,
e 8 — - — — - % 1TV Tuican
D« Make = Model - Colow - PPrkce - SPrke - Year - Extras - valst - chifoddd - |- I Pideredts 00
55 Skodd Cactiavia Bladk pellow ES.555.00 £7005.00 2013 I:EWI'LHMI'“ L el B85 ﬂ|iﬂ‘]"ﬂ1‘|EEE Vi
65 WY Bamiat Rlzra BG40 4764500 il No
7 foed Fogus Sibver E3.20000  L4.235.00 0L Alr Condiliondng Cenbial Locking N
= hee] '

Click the cursor in the Malke cell for the new car and add ‘Ford’. The new

ID number will automatically appear in the 1D field, as you set this field as an
AutoNumber type. Move the cursor and enter the Model, Colour, Year and
Extras data from the task in the same way. You can always use copy and paste for
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some data. For example, if you need to make sure the spelling of ‘Focus’ is correct,
copy and paste it from record 67 above. For the I"Price and SPrice fields, enter
only the numbers (and decimal point if this is required ). Do not attempt to enter
any other characters, such as the currency symbol. As you press the <Enter> key
after adding the prices Access will set the data into currency format. Each time you
press the <Enter> key, Access auromatically saves the changes you made to the data.
The Valet field will automatically default to “No’. Move into this field and enter
“Yes’ in this cell. Access will automarically save each item of data as you enter it.
Check your data entry carefully using visual verification. This is when you
compare the original data on paper (in this case, in the Task 18b brief) with the
dara that you have entered into the compurer. Data entry errors in a database
may cause problems when you try to use the database to search or sort. Save the
database as task18b.

18.1.8 Add a field to an existing table

Task 18c
Open the file that you saved at the end of Task 18b.

Add a new field to the database called PDate. Add the purchase date of 20 Decemnber 2014 for
the last car added to the database.

[ wicen "
5 : Flolo Name [== Ry Damcripeion | Ogional] =
Open the database and open the table tblCars in Design tio uschiraber
View. Move to the empty row below the Valet field and pocel Short Tt
enter the Field name PDate, g i
In the Data Type box use the drop-down list to select T .
the Date/Time type. I o i
Choose the most appropriate Format for the question. - o P
In this case, the task asks for a Long Date format. T
R AR
Save the database as taskl 8¢ and select the Datasheet S
View. Move the cursor into the PDate field for the new ey i i Sk
3 i 4 Pegaind un'mﬂ!:ml\.dlc_lll‘:‘;?:-‘To%_):!:'lcl'r.ﬂ_!«l:&
record (the Silver Ford Focus) and use the Calendar icon s s
to select the correct date. L —
You may need to double click to the right ot the "Dare
column to widen the column. Save the database as taskl8c.
= wicen
10 - Make - Modal - Colour - | PPrice - SPrice -] Year » Exlras = Valel - Phate| - ClckloAdd -
65 Skoda Octavia Black yallow £5,595.00 E£7,0%5.00 2013 Central Locking LeatherSears Alloy Wheels Yes L
| | savw Passal Black £6,495.00 E7.645.00 2011 No .
1 &7 Ford Focus Silver £3,450.00 £4,235.00 2010 Alr Conditioning Central Locking Mo 20/13/2004([F]
® (hNaw) o December 3074 | 3
Mo Tu We Th Fr Sa Su
1 T F & 3 &8 7
5 & 10 11 12 13 14
15 18 17 13 1l 20 21
22 23 22 35 36 27 B
23 % % i
ieasy




18.1 Create a database structure

S
Activity 18b
Open the file saved in Activity 18a,
Add these three items of stationery to the database.

Code |Type Description Quantity | Colour |SPrice |PPrice | Discount
44282 | Lever Arch File |Laminated Lever Arch Files |1 Red 57.22 |2896 |No
44283 |Lever Arch File |Laminated Lever Arch Files |1 Yellow |57.22 |2896 |MNo
47478 | Spine Label Eastlight Spine Lables 100 30 13.86 |Yes

.

18.1.9 Create a relational database from existing files

(Task 18d

You work for Tawara High School. You will edit some data about the Mathematics Faculty.
Using a suitable database package import the file teachers.csv.

Use these field names and data types:

Field name Data type

SCode Text

FName Text

SMame Text

Subject Text

Room Mumeric/integer
Set the SCode field as a key field.

Import the file students.csv as a new table in your database.
Set the Student_ID field as a key field.

Create a one-to-many relationship as a link between the SCode field in the Teachers' table and
L1‘J'n=_- Maths field in the Students’ table.

Use the techniques you practised in Task 18a to import the two tables into the
database so that each table looks like this

@ . Tostlid) Dntobase: IAT7 Moot Plit. B = O X mAE % L e . T o x
o CEATE ETimy Oale SRR 100 wirity  Teeae B = . _ eondy CROATE ETIRlGM OATH DARASALY TOCKY  Miwen  Teshan B = .
g ¥ ey i = s ] " | — o - 7 = =
Vo : Prapersy infeeny Pl ascr B Selsamain (o .. : Bemity i Pkl Rrvad B Belwyasrbins
F T vabdnma i £ e LI P T— . . & T fodd S gy [T
. P W - . = S
- || w——— . [ ([ "
B gl s Erara Ty P itpsans | = 0 il D by D | Cpmee | -
¥ ee e Tewt ¥ tnsten 0 Bt Tent
i ET Aho Taa Bl L BheeT Tamt
| Simme ik Tew = = Whde_ Tl Erper Tean
Lk ey b Tt Ergish Snort Tawy
L Muntwi Milha St Tent
* LR SN TE
P i | Fak B
! St L | E Garaid tesbm
Fies et L |
Famial |
] Dae i ety | i
! e L]
Captier |
b Ve & fhesg ey e e b S5 g & ot o i b - A e (g,
Faldmto iy arwsiong cames s b iy e paded R L L ]
a b e [ e
Regiira el
wdened Ny
T hjgA S




18 DATA MANIPULATION

Select the DATABASE TOOLS tab and double click on the Relaumlshl]w icon
to open the Show Table window. > DE

Double click on each of the table names to place the table in the Relationships tab. Relationshi
After both tables have been added, click on to see the EREIRESIEES

Relationships tab like this__
m E * r s Tu‘ﬁ‘.‘Sd:I]lm:-De'._. lln.a- ? = 5 ﬂl:
HOME CREATE EXTERMAL  DaTABast  DEsgy cehemn - [
:"? X Clear Layout +_ ERriade Tabie n
s B Daner Retafianships &
E S L e
Beleanghips . e Table EM Faebitiogibaps
B ——. .. rarlio &
# || =5 Relatonaie | E
5 F
| Slilederds i Teachurs L]
o mesem |- ¥ scode
Fraders fhams Frlame
2 Student_SHame Tame
g EngEm | Sutgect
E i Boom
.}| | soene
2|
al »
- e - 3 TokBdiDssbme D\ K. T - O X

HOME CREATE ENTERMAL DATABSSE |DESIGN | Gaaham B » -

Move the cursor to sit over
the bottom right corner of
the Students table so that
it changes to a drag arrow;
expand it slightly so that all the
field names are fully visible.

To create the one-to-many
relationship between the
SCode field in the Teachers’
table and the Maths field in
the Students’ table; click the
left mouse button down in the
tblTeachers table on the SCode
field. Hold down this button, drag the
cursor and drop it in the thlStudents
table over the Maths field. The Edit
Relationships window will appear.

55 Xowiwe BT ‘:xr’;‘;wm [ | This window shows the link
e EiReionatipBepet O i berween the fields in both
T Erenanies ~ | of the tables. The bottom
™ i “| ofthe window displays Related Table Query: :
T B o the type of relationship Siseaches e =
[ st e e that you have created. S el Matha A==
i Stutent Shams aame & Join Troe.
< p— sejen You cannot change it here: i
3 s = if the relationship is not |
i the correct type, you have Casrade Lpda'a deated Py
probably missed setting st aas i
| one of the key fields. Relasonch Type:  Cne-To-any
ECIEEE  To correct this, click
e |, add l:he key
field and redo this task. You will be expected to show how (@ H 5 &+ toist e on. mon. 7 - B X
you created the relationship. A screen shot of this window IR ove cheate eaeme oatassse pesou Ganma - [
taken with the <Alt> and <Prt Scr> keys will copy this into F%  Xouwizen == i A
the clipboard. Paste this into the document that you will 2 Bttt W g, O
present as evidence of your method. When you click | ceae | T we L —— “
the window will disappear and the Relationships tab will |-" | natti, =
look like this. I thiZed pes hiTesch e [
In this relationship SCode is the primary key field in - W i
tblTeachers and Maths is the foreign key field in tbiStudents. g hudrnt_Shame Stiame
If you wish to view or edit the relationship again, you can s — o i
double click the mouse on the relationship line that joins the g e
two tables.

Save the database.

2D




18.1 Create a database structure

i
Activity 18c
Open the file saved in Activity 18b.
Impart the file orders.csv. Use these field names and data types:

Field name Data type
Order_No Numericinteger
Customer_No Text
Product_Code Mumeric/nteger
Units_Sold Numeric/integer

Assign a new field as a key field. Import the file customers.csv. Use these field names
and data types:

Field name Data type

Customer_|D Text

MName Text

Address_1 Text

Address_2 Text

Address_3 Text

Zip_Code Text

[ Discount_% Mumeric/2 decimal places

Set the Customer_ID field as a key field. Create a one-to-many relationship between the
Code field in the Stationery table and the Product_Code field in the Orders table. Create a
one-to-many relationship between the Customer_ID field in the Customers table and the
Customer_No field in the Orders table.

Take screen shot evidence showing the:

® field names and data types used in these two tables
® relationships between the three tables.

\

18.1.10 Create a data entry form

CREATE

Task 18e e

Open the file saved in Task 18d. Add new data entry forms to
collect data for all fields in both of the tables.

5l
Patis = Design

Tempiate i Tahies

Agplication  Table Table SharePaint
Linds =

EXTERMAL DATA DATABASE TOOLS
— — [0 Foem Wamrd
BHE M RE EEDO S
Cuary Query  Few Form  Blank fpasd

Desgn Farm I Mare Farm -

Feimi

Wirard Design

Cuciees

Open the file saved in Task 18d. The best way to create a

data entry form is ro select the CREATE rab, then click

on the Form Wizard.
The Form Wizard window opens. Select the table

1 hich ek do vou mant on vour fore?

ol 2 chose fnam i than ore ki o guery,
|

that holds the fields that you will include in the form.
If the form needs fields from more than one table then

select a query (you will use these later in the chaprer).
We will create the first form by selecting thiStudents, so LT
2 R Chiders Friame |

leave that selected in the top selection box. i v S

You can move each field across into the form using the il ‘
= | key but, as we want all the data from this table on | 5=
the form, use the double arrow key.

Carcal Mt Bh |
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All of the fields move into the selected "-“ e e e e D
fields box. Click on | wext> |. Choose that 2 TE T MDD T e 5 [ G P
layout of the screen that you require (I chose O e | o e - Wizt o7 My
Columnar for this task) before clicking on e e B < s f

ext> | again. Change the title of the form T | T
to frmStudents so that you can easily tell that itJ_' B waa « =
is a form. Click on to open the form. - ' ==

The bottom of the form has a navigation , B
bar which can be used to move from record to
record like this.

vl B T < T ke v - A e ¥ BTN

Repeat this process for thiTeachers to create the LR A L .
3 :; - sCSE mh ETUSem CaTA LATaBAT TS0y Sl |

second data entry form, which should look like T Y :m T Q= T g%
this. i o i T " K - e ;

The data entry form may need editing to Al Access Otye_ # « [T o=mn

u - » = on &1 1HIT H
make it easier for a different target audience to o i
-+ - - = T W -+

use. Using short and meaningful field names to 3 o | . i = :
store the data may not be easy for other users & i . A
to understand, particularly if they do not work _ =

L a . —_ .
with databases regularly. For example, if children -
were to add their data, simple questions would =

| 2w CE]  T—

be berter than encoded field names, along with SOV e S

instructions on how to complete the form.
Save the database as task18e.

18.1.11 Edit a data entry form

Task 18f

Open the file saved in Task 18e. Edit the data entry form for student data to make it easier for
students to enter their own data.

Open the database saved in Task 18e. Double click B H O & = Tukibi:Datsbase: DAY New tedbookChepter 18T skl
HOME

the left mouse button on frmStudents, which is in DA WA, BRARROETRE

the list of database objects under forms, on the left. == I8 Y flascending ¥+ |=.; s New

e D i@ Copy il Descending  T- i 5ave

Select the HOME tab, then the drop-down arrow View  Pase Thter o Refeh O
Z = 5 . = ¥ Format Paier Rernone 5o 3
in the View section to pull down the different ways of | " =

iewi he fi Select Desi Vi Virw: Clipboard R Sort & Filte Records
viewing the form. Select Desien View. e ——
2 - 'AI! Access Obje... @ «|| = mmstuens\
Click on the minimise button to hide the list of "‘;‘;: A frmStudents
: PR = A
database objects, giving you more room to work. = :
B8 thifeachers
[ Forms P ‘-|'Ch|l-‘ll'_"-_ 'm
| & tmstuderts |
I B remteachers Student_Fiame llasmina
Sriifant SfEamea [IRENT]

@
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From the Tools section of the

CERG

Toolbar, select the Property Sheet
icon. This will open the Property
Sheet for the current object. Move
the cursor into the Form Header
and click on the outline so that it
changes to orange.

uain Jm*'.:ﬂ"'h—mlﬂu— 1 ¥

Highlight the rexr in this label
box and change it to a more suitable
heading. If the rext does not fir in
the label box, grab the drag handles
and make it larger. You may not be
able to see the lower drag handles;
if you need to use them, drag
the Detail bar down slightly, but
remember to move it back up again
later. If you wish to change the font,
colours or formatting of the text
(or any other form element) this
can be done in the Property Sheet.
In this example I have changed the

Text Align to Center, Fore Color ——

and Back Color by clicking on
them, then on the . . . icon, then by
choosing colours from the palette.
As students would be expected to
enter their own data, it is important
to tell them what ro do. From the
Controls sectdon of the toolbar,

select the Label icon.

Drag a new label box into the
header and enter some instructions
to help the students to understand
what to enter, like this.

In the Detail row each field has two
boxes: the left one is the label box and
this is what is displayed to the user;
the right box is a text box and this is
joined to the data table. This box is
where, when the form is displayed in
Form View, the user will enter the
data. Select each label in turn and
edit the text. You may need to resize
some of the label boxes so that all the
text fits. Each box has a large drag
handle in the top left corner that will
allow you to drag the box around the
form to rearrange the form without
resizing the box. This is useful if you
are creating your form to a particular
design. From the View section of the

O B M |
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18 DATA MANIPULATION

toolbar, use the drop-down arrow under the View
icon to select Form View like this.
Save the darabase as taskl 8f.

18.1.12 Enter a new field on to
an existing form

Open the database. Remember you hid the Navigation Pane.
Restore it using the arrow P,

Open thlStudents in Design View. Enter the Field Name,
Year Group (you cannot shorten it to Year as this is a reserved
word in Aecess, try it and see...). The data type always starts in
Short Text format; click on that cell and use the drop-down
menu to select Number.

Type the field description into the Description box. This helps
to document the database. Add the new Field Name, Tutor
on the next row. To help improve the form and to save lots of
storage space, we know that the tutors’ initials are three characters
in length. In the General tab at the bottom, set the Field Size to
3. Save the changes to the table, close it and open frmStudents
in Design View. Pick up the top of the Form Footer and drag it
down to give enough room to add the two new fields.

The Year Group field could appear on the form as a text box
but, as this data can only hold five possible values (because Tawara
High School only has years 7, 8,9, 10 and 11) it would be a
suitable field for radio buttons ( Access calls these Option Buttons)

B NRUMTY MR hre oot ot b b bbb i e s B | Gk

TR T YT CLE D e Dom Do, FOT O UGG LRI Rler e an L (e gt St
Lo, o waaTip b il RO, ORI BT R

(— Flsir walei yorar -
Task 1 Sg B ; et & =
Open the database that you saved in Task 18f. — =
P Ea Hab
Two new fields are to be added to the students’ data. Use ,}
these field names, data types and field descriptions: el e
Wl A0 lldeil AVh
Field name | Datatype | Description ot
Wy L e
Year_Group | Mumerid/ The school year between 7 and pacher aicipiok
Integer 11 inclusive P T TR y
[roses =M Ghnea 60 |
Tutor Text The name of the student’s tutor
\

B il e = =
2 T RS vy T Teer —_ ]
PRI PRPU R —— Pty o B

L ]

within an option group. From the Design tab select the Oprion
Group icon.

Drag the frame for the Option Group into the Detail section of
the form, clicking the left mouse button once; this action will open
the Option Group Wizard window. Enter six label names, one
item on each row — in this case Year 7, Year 8, Year 9, Year 10, Year
11 and an additional option for ‘No year group selected* — before
clicking on

In the next window choose the top option for Yes, the default
choice is: and select the option you typed in for No year group
selected. Click| pex> |. Each label has a value assigned to it.
Access has tried to assign values for you but we need to change all
of the settings in this example. For Year 7 set the value to 7, Year
8 set to 8, and so on. For No year group selected set the value
to 0. When you have changed all of the values click | next> |,

— ‘mmuumamum ek
S m gl buttorn. Yiou can dhooms oy ane aplien,
‘#‘memhuﬁhwﬂ
ek =
v 7 Eu|
| Tes
Year §
Year 35
TYear 11
Cansel - et ¥ ik
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18.1 Create a database structure

In the next window, change the radio button from the top option
to Store the value in the field:. Using the drop-down menu to the
right, select the Year Group field. This will make sure that, when
a radio button is selected, the value for that radio button is stored
in the correct field within the table. Click| #ext> | to choose
the style of options selected (radio buttons, tick boxes or toggle
buttons) and to choose how the Option box will appear on the

Vow o et pive e vaba of o peiected orbon & g feid,
g ume S valuw b b per e back much me prinfing
nepert.

vhat doyou want i do with The value of i seleclied cotian?

(" aue the value for laterine.

S peghente s DDNEEE .

form. Click | mext> | again when you have made your choices. e | T [ |
Give the frame a meaningful caption such as Which year group
are you in? before selecting [ zsh . WEe e
The option block will look similar to this in Design View, ——) Ml wer o oo swwsen e e o
To add the Tutor field to the form, select the Text Box - .1": [ o= [ b T B S s
icon from the toolbar. L i ) | == T e
Drag the text box for the Tutor field on to the form; ' S M L S R (I el L
you do not need much space as this field only needs to o T i
hold three characters. - I I
Resize the label box on the left and add the text ‘Tutor® as g o o o -
the label. The text box looks like this. E:;fh; bz
Al i _Unhr_:lt:lrd s . | l :
Click the cursor on the Unbound text box and, within IS SR ==
the Property Sheet for this control, select the Data tab. )
In the Control Source box, use the drop-down menu to Propstiy st :
select the Tutor field. =
The text box changes from unbound to show the Tutor field. e ——
The text boxes for English, Maths and Science are also too large as they can only [?j:',;j |
contain three-lettered staff codes, so reduce these three field sizes together by e
selecting all three text boxes together and dragging the right edge in so that they [t '
match the Turor field. Save the database. The finished Design view and Form J

view look like this.
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18 DATA MANIPULATION

Advice

If this was a task for a practical Paper 2 question, you would need to remember to add
your name, Centre number and candidate number in a new label box.

18.1.13 Key features of a well-designed form

The most important feature of form design is to keep the form simple, with clear
questions, using closed questions where possible. This will limit the different
answers to be stored in the database and will make it easier to search the database.
A well-designed form has similar fields grouped, but not crowded, together with
white space between each data entry box.
This form has many features of a well-
designed dara entry form. The form has a

Data entry form for student data

ﬁt]e that stares what data s be]ﬂg L'Dllﬂctﬂd. Please et pour details in the boges below, For gout subject teathies please enter thett 3 iefter S1att
i i L re Code, for example: For Mr Brovn, please snter GEA.

There are instructions on filling in the form. ]

The questions are not just the field names but it ousss |

written questions. Each field has appropriate g |

space for the data that will be added, and —_— I
there is space between each field. The form Wil |

has been appropriately filled by the text boxes ;|

bur there is enough white space to keep it Tl

from being overcrowded. Radio buttons (or beachiar for Miths

drop-down menus) are used where possible. I |m.

There are navigation buttons on the form —— Whieh yeargroua are you in?
(already added by Aceess) to allow a user to R

add new records and move between records. ekl

In this form all of the data is important; in i
some forms key fields can be highlighted to L and el
show that this data must be completed betore i s

the record can be saved. e Bk

18.2 Manipulate data

18.2.1 Perform searches

You can search for data in Aecess using a query. This allows you to select a subset
of the data stored in your table. Each query is created and saved, and can be used
again later. If new data is added to the table, when you open a query again it will
select the subset from all the data, including the new data.

Task 18h
Open the file that you saved at the end of Task 18¢c.
A customer would like a car made by Ford. Find the customer a list of all the cars in the garage

made by Ford.
Open the database that you saved at the end of Task 18c. You do not need to |=«.¢ lt'x=
open the table that you created earlier. Select the CREATE tab and find the r i
Queries section. Click on the Query Wizard icon. Qocrics

=



18.2 Manipulate data

This is the easiest way of performing a search and opens the New Query
window. Select the Simple Query Wizard and clickon[_3__].

In the Simple Query Wizard window, make sure
that the correct table name has been selected in the
Tables /Queries box. As this is your first query this is
the only option in this box, but each time you creare
a new query it will be shown here. If you select a
previous query rather than the table, you are likely to
get incorrect results.

For this task it would be appropriate to show the

customer all the fields except the 11 field, the price that ——
the garage bought the car for (the 'Price field) and the || nse L=
date the garage purchased the car (the PDate field). |m 2
Move all of the fields into the query using the double sprice
arrow key. l | Extac | ¥
| cancel B etz || e

Select the ID field, the PPrice field and the PDate
field in turn and click on the single arrow to remove
them from the selection. When you have got only the
required fields, click | mext> |, Select
again.

E;Ent'.;':r a name for the query. This query may be
turned into a report at some point and the name you
give the query may become the title for the report.
You may therefore wish to add your name to the
query name, like this.

Select the radio button for Modify the query design TS
before clicking on [_gah . f Ty

{Eraam Bigwn Ford Query

| Fraats al the mformmation th wizard meeds fo create
query.

| Do you mant o epen the query or macy the guen/a oeagn?

| ) Goen e amry foview nfamalion,

e, = @ erh_q_.;;; H‘. .............................................. E




18 DATA MANIPULATION

— This opens the query in Design View. Datasheet View can be seen by
selecting the drop-down list under the View icon. However, at the moment the
query will still contain all of the records as we have not yet performed the search,
so make sure you are in Design View.

To perform the query, move the cursor into the Criteria: row of the Make
field and type in Ford. You do not need to use speech marks as Access will put
these in for you. This will extract only the cars made by Ford.

El H % e CAERTOOLS  Task'ilh = Detabase- DT New teabooiiChapler 18Tk 1Bhacodl (Access .- Tl= 0 X
HOME CREATE EXTERMAL DATA DATABASE TOOLS DESIM Giwhan Braml = .
1 — | = ) Unony "‘"'l o st Aows “3Y i nset Coturnins = [l Propeny sheat
E': T D_-J:::_I +! /T = !)(_:., H & z Li7)
. VN S Pes-Theough % DedeteRows % Diedete Columnd B Table Mames
Wiea  Run Seleit Mabe Append Update Crotsiak Delste T Totale Parameters
> Table BL Dota Definition g, <o Budder Fi et Al -

Hrygta sy Typw Chatry Setuip 58 o Hide -~
All Access Obje... @ « | S Grahem Brewiread ey <
e b thiCarn B

Tables & =
3 Yo
il . Mgy
? Genam Dewn Fond Surery Wlngte
Cedeur
ol ]
e
Tesr
Extras
Valer
Fote |
[T ¥
Fria: | pake] [iace] | Etounf iBrice] [rean) | foatrms] [vales] i
Talde: |miCars thitar | M TeCan REACarS [ Cars EhiCart |
s
shaw: e 5] ' = ] = ' =] # |
Crreria: ' =)
o =
i D

Now select the Datasheet View to see the results of the query. The number of
records can be seen at the bottom of the window in this view. There should be
25 Ford cars in the query. Save the database as task18h.

Task 18i
Open the file that you saved at the end of Task 18h.
The manager would like to see all the details of all the Fords that need valeting.

Create a query in a similar way to the one for Task 18h. Make sure you have
thlCars selected and not your Ford query. Select all the fields and, when in
Design View, enter Ford in the Criteria: row of the Make column and Yes in

ike this and

the same Criteria: row for the Valer column. The selection will look
only two cars will be found using this search.

Advice

This is called an AND
Query, because the Make
has to be Ford AND the
Valet field has to be Yes.

Fald:
Table:
Il
Shown
Crkariz:
an

Make
thiCars

“Fard”

E‘] I

Mtodel
| thiCars

™

| Calour
|EbiCars

;SDriu
(bl Cars

il

~

[vear
| EhiCars




18.2 Manipulate data

Task 18]
Open the file that you saved at the end of Task 18i.
The manager would like to see all the details of all the cars made by Ford or Vauxhall,

Create a query in a similar way to the one for Task 18i. In the Simple Query
Wizard window, make sure that the correct table name has been selected in the
Tables /Queries box. If you select one of the previous queries rather than

the table, you are likely to get incorrect results. - — —
Select all the fields and, when in Design View, enter Ford or Vauxhall Table: |thiCars | thicars
in the Criteria: row of the Make column. The selection will look like this B o
and 37 cars will be found using this search. | Critenia, “Ford’ Cr “Vaurhall
Save this as task18j, "
Advice
Another way of doing this is to type Ford in the Criteria: row and Vauxhall in the or: row.
Task 18k
Open the file that you saved at the end of Task 18).
The sales manager would like to see details of all the cars in stock not made by Ford.
Create a query in a similar way to the one for Task 18j. Select all the fields
3 = i i e . Field: | Make o del
and, when in Design View, enter Not Ford in the Criteria: row of the Table: | 10ACars thicars
Make column. The selection will look like this and 43 cars will be found s
using this search. [ Crifeigs. Not Ford |
Save this as task18k. o
Task 18I
Open the file that you saved at the end of Task 18k.
The manager would like to see all the details of all the cars that have alloy wheels.
By examining the data in the database you can see that the text ‘Alloy Wheels’ Advice
could appear in the Extras field. It may not be the ?JII}' extra ‘that‘ . e zenrehior something
a car has — there could be other extras listed before it or after it within that is at the start of

the field.

To find all the cars with this extra you must create a query in a similar way
as for Task18k. Select all the fields and, when in Design View, enter * Alloy
Wheels* in the Criteria: row of the Extras column. The stars tell Access that
you are performing a wildcard search. This is a search which looks for the words
‘Alloy Wheels® (including the space) anywhere in the Extras fields” contents. The
selection will look like this and 35 cars will be found using this search.

Save this as task18l.
Figld: |piear | Extras] | valet:
Table: [ibECars | biCars bR ars
Sort:
Show: ] [ [ [
Critesia: roliey Wheels” agf— |
o

the data, use Text*; for
example, EI* in the Colour
field will find all the cars
with the first colour Blue
or Black, but would not
find colours such as Light
Blue. Placing the star at
the start of a search string
will only find those things
ending with the search
string.

&=



18 DATA MANIPULATION

Task 18m
Open the file that you saved at the end of Task 18l

The sales manager would like to see details of all the cars in stock for sale for less than or equal
to £4125.

v

Create a query in a similar way as for Task 18l. Be careful not to use _ : I
symbols such as < or £ in the query name. Select all the fields and, when T | o
in Design View, enter <=4125 in the Criteria: row of the SPrice Sort:
column. The selection will look like this and 19 cars will be found using Show:
this search. | Criteria: | <=4125
Similar mathemartical formulae can be used, with < for less than, > for i

greater than, >= for greater than or equal to, and = for equals. These mathemarical
formulae cannot be used for queries involving text fields but can be used for any
numeric, date or time fields.

Task 18n

Open the file that you saved at the end of Task 18g.

Find Mr Varela a list of all the students that he teaches for Maths; include in this extract his full

name and teaching room.
Open the database that you saved at the end of
Task 18g. Create a new query using the Query i i
Wizard. This is the easiest way of performing a
search and opens the New Query window. Select o e
the Simple Query Wizard then, in the Tables/
Queries box, select the table thlTeachers. Move =l
across to the right the FName, SName and Room avelabie ek bt P
fields. Move back into the Tables/Queries box S | T —
and select the table thiStudents. Select (by moving | ey
them from Available fields: to Selected fields:) SECE O e
the Student_Fname, Student SName and Maths LE | mats
fields, like this. = i s

] [t [ |, e

288




18.2 Manipulate data

Clickon | text> | Continue through the wizard until you get to the query in

Design View, Move the cursor into the Criteria: row of the Maths field and type

in AVA.
== Relationships | 28 Graham Erown: Maths class for Mr 'll'arql.a"-_ %
. ::
thiTeacheis thiStudents |
- -
¥ sCode | W student_ID
FHame | Student FName
SName Student_SMame
Subject English
Room Maths
? fcience
Year_Graup
Tutar
-
i v
Field: | Fname Shame Room |Student FMame |Student SName |Maths =
Tl;hulr:: tbiTeachers thiTeachers tbiTeachers |tbistudents | tbistudents | tbistudents
Show. ¥l i vl ' i ' Wl £l
Criteria: W
or: >
[T C

Open the query in Datasheet View to check that you have done the query as
specified. The Maths field does not need to be shown; to hide it (do nor delete it
or the selection of the data will also be lost) move back into Design View. Move
the cursor into the Show: row of the Maths field and remove the tick from the
check box. This field is present in the query but will not be shown. This query
should return 31 records. Save the database as task18n.

fr

Activity 18d
Open the file saved in Activity 18c.
Search the database to find the following information for your manager. For each search show
how you performed the search and the results of the search; the results must show all the fields
in the stationery table.

1 Find all of the blue stationery items.

2 Find all of the blue or black stationery items.

Find all of the items where the colour is not blue.

Find all of the red items where the discount is "yes’.

Find all of the items where the type contains the word "file’.

Find all of the items where the description contains the word “file’,
Find all of the items with a quantity of less than or equal to 10.
Find all of the items where the quantity is 10.

Find all of the items with a quantity of greater than 1.

Find all of the items with a quantity of greater than or equal to 10.
Find all of the items where the sale price is less than £10.

- 0 W~ s W

-

18.2.2 Use formulae in queries

You are sometimes asked to perform calculations at run time. This could be done
in one of two ways. The first method is by creating a calculated field, so that each
record has a calculation performed on it and the results are stored in a query. The
other method is to calculate on all (or a selection of) the records, for example to
add (sum) the data from a number of records.

r’
A\




18 DATA MANIPULATION

-~
Task 180

Open the file saved in Task 18m.

Produce a new extract from all the data that:

@ contains a new field called Profit which is calculated at run time. This field will subtract the
purchase price from the sale price
® contains a new field called Percent to calculate the percentage profit for each car at run
time. This field will divide the profit by the sale price.
\ V.

To create a field that is calculated at run time, you must first open a query. For this
task the query will not be used to search for data but to perform the calculation.
Select the CREATE tab, then click in the New Queries section on the Query
Wizard icon; select the Simple Query Wizard. In the Tables/Queries box select
the table thlCars as the source of the data. Select all fields using the double arrow
key. Click on| x> |twice, name the query Profit calculation, select the

radio button for Modify the query design, then click on [ .

In the Design View of the query, use the RE e BT e =5
bottom scroll bar to scroll to the right and find B v s emmoss  puaseioos | ool et + [
the first blank field like this. :_ _TP :: -“-d_f ;}sé'fLTJTb B e S g -

Move the cursor into the Field row for the first | -~ owe kol Mowsiin Gl A Fpeel 5] TR
blank field. Enter the name Profit that you wish e e :
to give this calculated field followed by a colon. || '
The colon tells Aecess that the next section is a e
calculation. Within the calculation, you must place it I
square brackets around each field name so that -

Aceess looks up the data from the relevant field. 'j! o

For this task, you need to subtract the purchase i s
price from the sale price. The finished calculation
will appear like this. e s — B o

In the View section, select the Datasheet @ ¥ w o
View, Calculate the profit for three or four cars "I o

by hand or using a calculator and compare with e
the results in the query to check that you have

— ¢
entered the formula correctly.  Profit: [SPrice]-[PPrice]

Advice
Use + for addition, — for subtraction, * for multiply and / for divide,

Do not worry about the formatting of the calculated field. This will be done at a
later stage.

The task requires you to create a second calculated field so it would be sensible
to include the new field now and complete the formarting later.

To create a new field called Percent, follow the same procedure, — : > ;
this time adding a formula to divide the profit by the purchase price. ofie (SPricelPPrice] _ Percent: Proftl/IFPrice] L)
Again, check the calculations with a calculator to ensure that you
have not made an error when entering the formula. When you have vl ]
calculated this field and view the query in Datasheet View, you
may see the values displayed as #####. This means the column is too narrow to
see all the dara. Drag the column to the right so that the data is fully visible. Save
the database and close the query.

2




18.2 Manipulate data

T
Act[\flty 18e
Open the file saved in Activity 18d.
Produce a new extract from all the data in the stationery table that:
# contains a new field called Profit which is calculated at run time. This field will subtract the
purchase price from the sale price
@ contains a new field called Percent to calculate the percentage profit for each car at run
time. This field will divide the profit by the sale price
® contains a new field called UnitProfit. This field will divide the profit by the quantity.

For each calculated field show how you performed the calculation and the results of the calculation.

18.2.3 Present summary data in queries

(Task 1 8p

Open the file saved in Task 180.

Select only the cars made by Audi, BMW or Mercedes. Produce a new extract from all the data
which, for the each of these makes of car, calculates:

@ the sum of the sale price
@ the average sale price
@ the number of cars in stock.

Sort this data into descending order of average sale price,
\_

This task requires the use of summary data. Open the file and, from the CREATE
tab, select the Query Wizard, then the Simple Query Wizard followed by
(o< ]. In the Tables /Queries box select tblCars and from this table select
only the Make and SPrice fields before clicking on|_t=> |, Click the radio
~button for Summary data, then select the Summary Oprtions... button,

This opens the Summary Options window.

To calculate the sum of the sale prices, tick the check box for Sum. For the
average sale price tick the check box for Avg. For the number of cars in stock tick
the check box for Count records in tblCars, followed by [_ac_].

| Would you lke a detol or summacy queny? Whet summary veluss would you ke calaated?
B O~ enm sy ey e e Sn_Ava_ M Moy

- P S Eimemars T

zee @'?'.__Wﬁ_—_.—] iz M & O Ee—
i :ﬁ ——> | somygpune |
ID _I.h.u
'k i '\.l

STETT




18 DATA MANIPULATION

Click on + Add a new Field: | Make | Sum Of SPrice: SPrice | Avg Of SPrice: SPrice | Count Of thiCars: Count(*)
title for the query. Select the radio ™ gf:;‘sy [ 1810hs .::‘:3“ e —
button for Modify the query Sort: ' |

2 . & Showr: ] [+ I ¥ [+
design, then‘chckfm (=N Criteria: |“Audi® Of BMW Or "Mercedes
to enter Design View. Enter or| A
Audi or BMW or Mercedes in K1
the Criteria: row of the Make
column. The selection will look like this.

The query results look like thjs.—';

E:ahnm Brmsnnjmarwﬁh numﬁnﬂdd

Make |sum Of SPricejavg unt C

udi £52,635.00] £17,545.00 3

MW £38,525.00] £12,841.67 3

lercedes| £53,630.00] £13,407.50 g
Save the database as task18p.

: " BB rove ot BOERNALDATA  DATARASETOO!

18.2.4 Sort data in queries ViR Ml astenibion. ' Sekatior

. . . . &= & Cop lDBcu\dlng T:]hm.mt!
This data is sorted into ascending order of Malke, but the Vew | Pasz L T w1 v
question told you to sort this data into descending order of e Gy h i

average sale price. Select the HOME tab, then click on the
column heading for Avg of SPrice. This will highlight this

| ﬂ Graham Biown Summany data on 5Price Mesld

Maka -rmmcoun[mtm T8
Audi £52,635.00 £17.545.00) 3

column like this.
In the Sort & Filter section, select the descending
sort icon.

BMW £38,525.00  F12,841.67 3

| |Mercedes | es3sannn] €13.407.50 a

The query results will now be sorted to look like this.

i thiﬁwsnma y data or
Aud] £52 635,00
Mercedes| £53,630.00
BMWW £38,525.00

1 SPrice field

£17 .545 oo 3
£13,407.50
£12 841.67

More complex sorting will be looked at in Section 18.3.7 as this is much easier

using the report wizard, than in the queries.

(Activity 18f
Open the file saved in Activity 18e.

data which, for each Type of item, calculates:

@ the average purchase price
@ the average sale price
@ the number of items in stock.

Sort this data into descending order of average purchase price.

Select all Type of items, except for any Binder. Produce a new extract from all of the stationery

LSi‘:::m"..f how you performed the summary query and the results of the calculations.

2
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18.3 Present data
18.3.1 Produce reports

The word ‘report” can be quite confusing. A dictionary definition is ‘a document
that gives information about an investigation or a piece of research’. For our
purposes, a report has this generic meaning: ‘a document that gives information’.
This is often confused with a report created in Access. The report created in Access
will often be the most suitable report for a task, but sometimes it may be better
to produce a report in a word processor, copying and pasting information into

a document. For each task you will need to decide which method is the most
suitable.

-
Task 18q

Open the database that you saved at the end of Task 18p.

Produce a report that;

@ shows all of the cars made by Ford

@ displays only the Make, Model, Colour, SPrice, Extras and Valet fields within the width
of a landscape page

@ has the text ‘Report by' and your name on the left in the header of each page

® has a title ‘' All Ford cars in stock’ centre aligned at the top of the first page

@ has a subtitle ‘'request for Mr David Watson' right aligned at the top of the first page.

\

Open the database saved in Task 18p. Select the CREATE tab and find the
Reports section. Click on the Report Wizard icon to open the Report Wizard
window.

l;';l Report Wizard - Advice

3 |I '_.- — =
Report Report Blank (] Labels You must create the query first and then base
the report on the query.

Design Report
Reporti
In the Tables/Queries box you need to select the correct ™
query. For this task the report will be based on the query to e —— L T
select only the Fords (you created this query in Task18h). =57 T [UEreR———————
Use the arrow burttons to move the correcr fields from S T
Available Fields: into the Selected Fields: box like this, then Gutry: G B G ]
clickon %> | Grouping is not needed at this level, so click | | swweran Seeces Rk
on > |again, You have not been asked to sort the report e R
for this task (this is covered later in the chapter), so click on 2| |
%> | again to get the Report Wizard window shown at S ————
the top of page 294. |
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Use the Layout section to choose how the page will be laid out; —
in this case a Tabular format has been selected. 1 T r—

The task asked you to select a single landscape page. The page F3
orientation is chosen using the Orientation radio buttons.
Select Landscape then click on | tes> |,

Change the report name so that it reads ‘All Ford cars in stock’
(which is the title from the task). As you still need to add the
subtitle and ensure that the layour is correct, select the Modify

T

| ) Ay the el wictth 58 of deivs fran

the report’s design radio button and click on [_gwh__J. ' ' o

The Design View of the report will look similar to this.

Gl || <max | st || Bk
B B % o = Tukidg: Database 01T N ioabickiChap... REPCET DERGH TODLS - 0O X
HOME  CRRATE  EXTERMALDATA  DATARISETOOLS — DEWGN | ARRANGE  FOFMAT  BAGESETUR Graham Browm = ‘
|- ! |3 . ™ & - . E =
: . B caion- I; Grop & 5o BEl| Ag == e o | | J] Il'_\:ﬁf: 5 F';S G
T [ | = K o |——= E w 1 Tl
View  ThemE (Xl fomis- o Bl t a == e = S Add Existing Prapery Teb
- = z =] Hithe Dletsifs — imoage~ MNumbers 155 Dee and Tine Faekds Sheet  Order ™=
'\ﬂtﬁ:'u_ Theme s DroipEng 4 Total: Cootrals tecmger / Fontor Teom Ll
W dl' Al Fard cars in ok b ]
L] N U SR RCE ARCE ERVARS - TR SRR SONIEY - RCRCE- ERRCE CRURER SUN Y- CH IS - GRKE RS SRIRT CRU I R RS LA TR~ R - TRCRCY -~ DRURCE RO - CRURE T R
| 4 Repart Header
3 = - e
- Al Ford cdrs ih stiock
T8
& =
E | # Page Heade
gl BT [ 1T T Tweds T T T Tesl” " T T T[T [omdeis T T T T e
i Foeal
f = [Ml'xk li.lndll Celour Sorce |Extras ]\u|
= . . e . . , e . e — ey -
| # Page Foolder
=R | 1 1 | I | | 1 | | 1 | ] | | 1 1 1 ]
« | lemow]] | | ="Fage" E [Page] &7 of " & [Pages]
| 4 Report Footer

Each section of the report is shown with a light grey bar. The top section is the
Report Header. Anything that you place in this section appears only once at the
start of the document. Anything that you place in the Page Header is shown at
the top of each page, in this case the field names. Similarly, information in the
Page Footer is shown at the bottom of each page. The Report Footer appears
at the very end of a report, although in this example the Report Footer is empty
(it is not shown in white) and theretore will not be shown in this document. The
Detail section is the most important, as this single row is where the data is shown
for each car. This single row will appear as many rows (as many as there are Ford
cars in the database ) and display the details of each record.

The task asks you to place your name on the left in the header of each page.
Move the cursor to the top of the light grey bar showing the Detail row; click on
this so that the cursor changes into an arrow like this.

Hold the left mouse button down and drag the top of the Detail row down
about 8 mm. Select all of the controls (objects) in the Page Header by dragging

Y
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(and holding) the left mouse button. Move all of these controls down the page
about 8 mm, so that they look like this.

|H Al F o0 cars i sEach ®

T T I e I i e T B B R B A T B R R A L L e
& Repart Header
;

- Al Forfl cdrs ih stock]|
1 |

F P ge Header
P ] | . z " .
L g B R e ] | T G M i =i i
+F Detall
I!.L-I'r- ) ) i -Hunﬂ-l ) . ) ||rr.|nur- . ’ [y rr.-;n Ju.ll
The DESIGN tab should already be selected. Find the Controls section and
click on the Label icon.
Drag (to draw) a new control into the Page Header and type the text l
‘Report by’ followed by your name into this control. This label needs
editing so that the text is visible and right aligned. Select the control ) Ag = [ 2 ™% et il
. . - — I te ﬁ -.f_‘.- -
(the label you have just created) and, in the DESIGN tab, from the % s i
Tools section of the toolbar, click on the Property Sheet icon, —— Cantioks
w H %+ & . PR TN PO RV L PR BT R O LRl PERS PRIt TSR LN LU TR SITSSEA - LA 4 } TS P 7 1=
“ Bl EHLA S EXTIRRAL BL1E anlaiite PUh.G daddy ARkANEE ACERAA FAEE T A J Grvbn Erms 0 .
= '{u B all Ewia % o N foree i 'I'T:lnq- 1] E E : Koot 0
= e e (0 A CIQOE R B e S L
e e = = .
O R N T R LT i Oy TR Tk B T T o L T T e I i T hy o Proparty Sheat 3
A Bapn o e ezt
] | All Fo ddarsnn sh:c " = o | “
| | i pres .
][R — — : —_ .
B ; - iy A g | ) | ! | I 1 | ]_ Barnm toe “ruwsmiees
§-1]118 I i 13 i (- ] i T Bkt i inl i | | s 1 e
|i - L:-.. ||t e (e am Jietvas |"":!. mllhl:u %‘:Il-lhl
B T S e L B~ -
. ) BN (I p— L1 T I | T 1 T_T_] | remmeom riw
o DEETNE ] EE
I T (e - :
datone —_____________________________________________suix e

Select the Fore Color section and change the colour of the text to black; move
to the Text Align section and use the drop-down menu to set the alignment
to Lett.

To see what the report will look like at any time, find the View section of the
DESIGN tab and select the Report View. Use this section to change back to the
Design View at any time.

The title ‘All Ford cars in stock’ needs to be centre aligned. Click on the
control containing this label and use the drag handle to stretch the control to
26.5cm (almost the edge of the page ). You may need to close the Property
Sheet to see this. If you stretch the control further to the right it will add
another page width to the final printout, wasting paper when it is printed and no
longer fitting to a single page wide. Once the control fits the page width, move
to the Property Sheet and use the Text Align section to centre align the label.

To add the subtitle, drag the light grey bar for the Page Header down about
8 mm. Add a new label, the full width of the page, in the Report Header just
below the title. Type the text ‘request for Mr David Watson” into this control.
Set the Fore color to white as before and right align this subtitle using the Align
Text Right icon or in the Property Sheet change the Text Align to Right.
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The Design View of the report looks like this.

i& B % - AP R Lo by« Sivbatbone- BB M oo Rnapbos B0 Ll Wiy e s ot ST - D el 7 -
L CIEATE LETLERL B LA BTN TR Bl ARRANGE ol AL T (Fahaelrawn - .
I'= 5 = =T A —_— B S by
| LAR] B ol ] . AT TR E ] T i D = ;
— L ab] A [ &= st F E il 2y, = e e
Torw (oo (| fpey - S S Oy o o1 mat " dadé et Bl o
- & Sea . Mgy O B wrwd fo Fetn S Sweer Ta Coreet el Wi o el Bax
| s s Laniering i Titih Lhrrsrn Himintw | | i i -
[CRI L - ] L
T —— — B U — F—
RO T L D T T S T e T Proporty Shoat
SHPIRA R L
A Frpun nanry
| = TF 5 * (TEd -
: All Fold garsin sock == T
- . . . o i e I I —
E T L T Rl i S A
! H { - | (et Batkani {
| 1 B tage Treaspaient
| &0 Py Eaader ek £ i
i Ao 1y Orarher Arnas | I [ | 1 | erter Cnb fiewe 1|, Ligrvaee fin
| : i i & i i : 5 4 - - el {1t -
M T T i | T 1 i i =T | restumne Lot Do)
| = eiad ! Ruws binj 1]
- = - T ilipa = -
wiawe Mo Lo |Abricn [RIRTa t‘.-:l Pl g enw

o P st

BT ) : | I | “wage " B Doage] B ol "Il.:uqlﬂil =

Move to the HOME tab and, in the View section, select Layout View. You can

see that not all of the data within the report is fully visible.

» |l. AR Ford Cars in stock *
All Ford cars in stock
regpst Tow Mr David Watson
}: Rieport by Grenam Brown
= Mako Model Colour SPrice Extras gy
.i'- [‘ Foous Dark blua £3,135.00 Alloy Wheels =
i Ford Mondeo White E2E,135.00 =
Forurel Fracta Wiss TR 575 - Ceatrat | arking A Fandmaniag e
R m
Hold down the <Ctrl> key and click on both the control containing the [ET e vibdal
field name Make and on the control containing the first car in the [fd | o
Detail row. Click the left mouse button again on the right edge of one of e — S
these controls. Use the drag arrow to narrow the space for these controls, rorn ——
making sure all the names are visible, like this.
Repeat this process to move the Model field closer to the Make field Ringrert Sy Seismnm Heoam
and resize it to fit the data. ; e
Repeat this process for each field until the report looks like this. ore
Save the database as task18q. oy Hongne
Ererk Eroora

All Ford cars in stock

requee for Mr Daved Wiston

Report by Graham Brown

Maks Radel jew  Dtra
Fard Focus Dark biue £3,135.00 Alloy Whesls No
Ford Nondao White E21.135.00 No
Fard FlesTa Bl £8,975.00 Central Locking  Air Conditioning Yas
Ford Mondeo Silver £.795.00  Air Conditioning Alloy Whaals Mo
Fard Galinty Dark Bl s 15, 875.00 Air Conditioning Mo
Ford Mendeo Black £5.555.00 Central Locking Ledther Seats Alloy Wheels Mo
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i
ACthlty 189
Open the database that you saved at the end of Activity 18f.
Produce a report that:

® displays all the data in the stationery table within the width of a landscape page
@ has your name on the right in the header of each page
@ has a title Al stationery in stock’ centre aligned at the top of the first page

e ® has a subtitle ‘request for the manager’ right aligned at the top of the first page.

rT.asl»: 18r

Open the database that you saved at the end of Task 18q.
Produce a report that:
@ displays all the data for the Make, Model, Colaur, SPrice, Year and Extras fields for all

the cars with alloy wheels from Task 18I, within the width of a portrait page
® has your name in the report header followed by 'Cars with alloy wheels'.

Open the file task18q. Select the CREATE tab and, in the Reports section, click
on the Report Wizard icon. In the Report Wizard window, select the query for
alloy wheels (that you creared in Task 181) in the Tables /Queries box. As the
task says ‘display all the data’, and specifies the fields, use the arrow buttons to
move only these fields from Available Fields: to the Selected Fields: box. Go
through the wizard as you did for the previous rask, making sure that you set the
page Orientation to Portrait. When the wizard has finished, the report is created
and looks similar to this. l

Graham Brown Alloy wheels

Maks Modsl Celour ZPrice Yew Extras

TVR Tuscan Black £20,305.00 2012 AlloyWheals Al Condit
BMW 23 Metalhc Hadk £5,625.00 2006 Alloy Whesls

Toyota Celica Red £24,695.00 2004 Air Conditioning Alioy
Audi L Black £17,545.00 2013 Central Locking Leather

You can see that Access has attempted to make all the fields fit across the page, but
this has not been successfil as not all of the data is fully visible. You must show all
of the required data in full. Use the methods you used in Task 18] to make most
of the data fit into the available space. Using both the Design View and Layout
View will make this easier. In Design View you can see that the Valet field is only
just visible.

# Feport Header

Graham Brovin Alloy wHeelk

# Fape Header

R N e e e R R B

4 Detal

|M:ike I ||b.*;::dei i i ||Eulaurl I 15F'rli4.'e |‘re:i| ”E‘I“ﬂ!ll I . | m
F Fape Faaler

| | | | | ! [ | | | | | | | [ L
=Mowe() [ ="Page * & [Page] & " of " & [Pages]
# Bepart Footar




18 DATA MANIPULATION

Reduce the width of the Extras field (and its label) and enlarge the Valet field
so that all its data can be seen.

# Raport Header

Grahaim Brown A
# FaiE Header
|m{ulu:- |
& Dgtad
|?\'I;Z-;E r :rh'.;:del :
F Page Footer

wh

eelis
Il

|SF‘ri|:.e

lloy
lEprour |

"Cnlmr

Il

;N‘li‘ dal | | 5 u!irc{

i 227 W N P S A

l:'l'zlar |I£wl‘ra:- g

| [ | I I | | | [ [ | | | | [
|=Now{]| | ='Page " & [Page] &"of" & [Pages‘||
# Reporl Footer

Change to Report View and check that all the data and labels fit within the
width of a single page. Other than the Extras field (which holds the most data),
all fields are now fully visible.

Graham Brown Alloy wheels

Make Madel Colaur SPrica - Year Extras Valat
TVR TUsCan Black £20,305.00 2012 Alloy Wheels Air Conditioning No
BMW 23 Metallic black £5,635.00 2006 Alloy Wheels No
Toyota Calica Rad £24,685.00 2014 Air Conditioning Alloy Wheels Yes
audi LiLi Black £17.545.00 2013 Ceniral Locking Leather Seats Alloy Wheek  No
Ford Focus Dark blue £3,135.00 2009 Alloy wheels Na

We can enlarge the Extras field by making the control for that field twice as deep.
Change to Design View and click the cursor on the top edge of the Page Footer.
Drag this down about 8 mm. In the Detail row, click the cursor on the lower
edge of the Extras control. Drag this down to double the height of this control.

eelis]

TToR o] T 1 T T ]

# Rzoart Header

Grahafn Eirw}n A

iﬂaglr Hfadﬂ z :
L

¥ Datail

|Mlake ;
|

wh

Hoy

||f_"i:)|l:!-;rlI i i-“ lh.GI{iT'l
|SP|:EDE l'fElﬂl LFEJ.lras l"u’dlelt |
) o I

T T L)

T T

;lh{DdE' '|I1;.:1n|.ir
. [

| I |
T T T T f T
¥ Page Foater

I | | | | |

—
[ I 1 | I | [ : |
| ="Page " & [Page] & " of " & [Pages]|

(=Now()
¥ Report Faster

Change to Report View and check that all the data and labels fit within the width
of'a single page, like this. Save the database as rask18r.

Graham Brown Alloy wheels

Theet]| =

Make

TVE
B
Toyota
Audi

Ford

>

Maodal

Tuscan

a

Calica

m

Focus

Colour

Black

Metallic black

Red

Black

Dark blua

SPrice

£20,305.00

£5,635.00

£24,685.00

£17.545.00

£3,135.00

Year Extras Valat

2012 alloy wheels Air Conditioning Ne

2006 Alloy Wheels Ho

2014 Air Conditioning Alloy Wheals Yas

2013 Cenfral Locking Leather Seats Alley Ne
Whneels

2009 Alloy Wheals Mo
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rActivity 18h Advice

The Discount field can

Open the database that you saved at the end of Activity 18g. appear as Yes/No, True/

Produce a report that: False or as a tick box. A

@ displays the data for all the items where the quantity is greater than or equal to 10, these would be correct
selected in Activity 18d, within the width of a portrait page this activity.

@ has your name in the header of each page
@ has a title 'Quantity >=10" centre aligned at the top of the first page.

\,

18.3.2 Export data

Sometimes whole reports, queries or the data within them need to be exported
into other packages to be manipulated as part of a report for someone, or to
create a graph or chart.

Task 18s

Export the report saved in Task 18r into rich text format so it can be included in a word-
processed document.

AT :
In the_I\m igation pane, find ‘the report that you All Access Objects @ «
saved in Task 18r and right click the mouse button searcn.. p
on the report name to get the drop-down menu. Vables A
Select the option to Export. This will open ,.f_r b ;|
another drop-down menu. You need to export into Reports 5
xtf format, so select Word RTF File. This opens — | @ iradaniniod .
the Export — RTF File window. W RS B oo
Click on the == | button to select a folder to B Lagout View
save the document into. You will need to use this L Desgn View
file for another task, so select the tick box for Open Export * Il b
the destination file atter the export operation is Wl Rename m
complete, then click on [__ac__]. The exported file » ﬁ” AR ,_.r? ;":r"' “:IF"’
will appear. Close the Export — RTF File window. ' o
.?‘:‘. Cu m Arcew
[y Copy TE TestFile
Advice B& AML e
If you need to export the report without any formatting, et "
H 1 B Piind Preyiew Eﬁ HTL Decuen
select the Text File option. =4 !
|:-| Views Properties a !
Advice

If you need to export the data into .csv format (comma
separated values), export it first into Excel, then save it
in .csv format from Excel.

Il of
for

B

The same technique can be used in Office 2013 for Actiuity 18i
exporting to create graphs in Excel. In previous versions of | gxport the report saved in Activity 18h into:
Office you had ro export the query rather than the report, :

: : @ rich text format
but the latest version allows you to export either. To do so, ® & formait that can be used to produce a graph
change from Word RTF File format into Exee/ format in ® comma separated value format.

the export stage.

@
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18.3.3 Hide data in a report

There are times when information in a report needs to be hidden in some way.

In real applications a single report would be created for more than one task and
some data would be hidden. This process is often done automatically using a created
report and a programming language. Although that is beyond the scope of this
book, the ability to hide fields within a report is useful. An example of this is when
an invoice is produced for a customer and the same document is used as a delivery
note, so that it shows the details of the items ordered but the costs are hidden.

In Access this can be done in one of two ways: the first is to make a control
invisible; the second is to use a background colour that matches the text colour.

Task 18t

Create a new report showing all the data for all the cars in stock made by Audi, BMW or
Mercedes.

Hide all the labels and data for the ID, Valet and PDate fields from the report. Hide the PPrice
data (but not the title) by setting a black background.

Using the methods used so far in this chapter, create a new query from tblCars
to select the three makes of car. Create a new report set in landscape format to
display all fields for these cars, like this.

Audi or BMW or Mercedes

D MMaxe Ptk Cobour FPRrice 5Price fuar Exiras
2 Mercedes C200 Silyer £4,995.00 £5,5595.00 2005 Air Condmioning
4 BMW 23 Metallic black F4.065.00 £5035.00 2000 Alloy Wheels
& Audi T Black £15495.00 E17.545.00 2013 Central Locking LeatherSeats Alloy Wheels
7 Mercedes E320 Silvar £11 450,00 £12,095.00 2012 AirConditicning
26  Audi T Green F10.595.00 £12.595.00 2011 AirConditioning Alloy Wheels
AL Audi T Blue £19,995.00 £22455.00 2013 Cenibial Locking Leather 3eals Alloy Wiheels
43 Mercedes  Mclass Black £155995.00 F£19,1595.00 2011 Air Conditioning Alloy Wheels
44 BMW 318i fallow £15,595.00 £18,095.00 2013 Central Locking LeatherSeats Alloy Wheais
43  BMW 318 Blue £12.995.00 £14,795.00 012 Central Locking Leather seats Alloy wheals
30 Mercedes Clk 320 Elegance  White E13495.00 £15345.00 2010 Alloy Wheels Alarm

Go into the Design View of the report; holding down the <Ctrl> key select
all the controls for the 1D, Valet and PDate fields. Open the Property Sheet
and, in the Visible section, change the setting from Yes to No, which will
hide these controls.

No
No
No
Yes
M
Mo
Mo
MO

No

M A ad BN 6F MGTERTSE = &
(B BN LR R R R - R e R R R R R R IR R TR TR R AT PR AT R -I:,,_ﬁ-E"-__.-’ $-|Eft
Selemien e RRaIpls jeitman
& Fypat Hesde

aub.a}adwdmlvmicedesl Lt o i | |1 T |

"FN_p!llhdu ) - = e =

o T O o s s I A |

L — — R — o i

- -I-I.'| :""“' e i{:'gur |FRrice H.'.H-lm Vit Extras -'.'.h_-‘}‘nr,ql;;- i I'_;: el

l..ngnzr 3 ! : " v H T ’ ! y ) - y p ) . ? 4 Y ; B
=== ' | T e s P [t e [ A skt

i ERERRER e Sl " | [ SR e

.'urpq"'Fiw‘.rl Rardes Calee

@

Plate
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To set a black background for the 'Price data, in the Detail row of the report
select the control for PPrice. Move the cursor into the Property Sheet, selecting
the Format tab. Find the Back Color section and use the [ i I(JZUI] to sele-:t the

colour palette.

B Al oo BN oo Wsrvadien = i
T e N O o R L A L L D e L L O T O O O i D e Property Sheet
'S..mbulh Selechon tyoe: Bevt Boa
JobickeWorMefeedes] T T [ T [ T T T T T T T T T T TTTT :
u |0 B or [viefceges Aoyl
“":“_Iu" - — = — = — —r— | Poamai -
T e T TR T T R R R EER - —
# Dl | isibne res
2 o | [veke. | Moce [oteur ﬁ Pice veas ! T g |_-.'+Ie<'_-:=;b.1: | H‘“r::f ﬂ:
" | rage pasesy ! : Ly T :: 1;-.:_:‘!.:
: I I ] I ] | i i
5 |:M=rl'¢' | | | | | | | ='I=aﬁ-¢|' & [Pagm] 3.|'of"8‘. [f\.l;n'.].t :::’:K: oraind =
& Repsin [ sere | Boader Skiz e —
| Besaer v < iy
' | Bdar Color Thama Cotars
I Torsdal 1T y
. :h“l'!'“' i EEEEEEN
| Faat tisne
Feal fize |I l
~ Bt 2nge I
z | Fank Weight I I II I l
= | et Ly e Ftamntard Coliors
; :3‘.”;‘; B EEEREER
o Lrwr Spacig ]
' L —
= | Dty As Hypihos
& | e Eagen (]
A Gt Stk Too "
o | Gragiane Styie B attom ™
e e ey e
Select the black colour rather than the white background. Set the Fore Color to
black in the same way. Change from Design View into Report View to see the
changes,_l
B G - Tagk1f: Databace- DABTT Hew texthook\ Chagter T8 Task ¥ socdl (hoces 2007 - 2003 (e formal) - Access - 0 x
HOME | CREATE  EXTERMALDATA  DATARASE TOOLS fratm Brown = ‘
= i X C1a 4 Apcemdiny Y Lalecten - T %, Peplacr -
_"J 3 up oy | Decendng 1o Advanced - I'l_ﬂ" . pading ﬁ = Gofor @ u
Vi ! Filtis Refresh = Find i
2 o Tt Psitele ey St N Toeghe fille A= P DOviris i Sedect -
"I'I' N {Il;!h_m—'n- [ Lot B Piltar Reconds Eind Tawt Formating -~
" |“ dhanli us BREW 12 Wlciicucs i
Aldi or BMW or Mercedes
Mg Colou Y PP SPrce Year Eniras
Mercades  £200 siver _ £5,995.00 2000 AirCandmening
L 2 venlicklack I 55w 2008 Alloywnests v
o
3 Aud T Black B cvcc00 2003 Centrallocking LeatherSeats Alloy Wheels
L]
L] Maroedes E320 Silver £13,095.00 2013  AirConditioning
2 ===
| g‘ A b0 Giraen B ciicos00 2010 Alrconditioning Alloy Wheels
Audi hns Blue _ £2.485.00 2013 Cenlral Locking LestherSeals Alloy Wheels
Mercedes  Melass Back B cvco500 20U Aircandmening Allsy Wheels
B 18 yallow _ £15,095.00 2003 Contrsliodking LeatherSeats alloywWhsaks
BNW 38 Blue B 7500 2012 Central Locking Leather Seats &lloy Whaels
Mercades  Clk3MElegance  Whits _ E15 34500 3000 Alloy Whaels Alarm

Save the changes to the report and close it.

Advice

Open the file you saved in Activity 21h. Move to All Access Objects and Reports. Use copy
and paste to make a copy of the report for the quantity is greater than or equal to 10,
before starting Activity 18j.
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Activity 18j
Open the report created in Activity 18h.

Hide the label and data for the Discount field in the report and hide only the data in the PPrice
field by setting a black background.

18.3.4 Produce labels

You may be required to produce other forms of output from your database, for

example producing labels to advertise a product or address labels for mailing
letters to customers.

Open the file that you saved at the end of Task 18t

Find all the cars with a sale price of less than £4000 and, for these cars, produce labels that:
@ have a page orientation of portrait
® fit two side by side on the page
# have a 16 point, centre aligned heading 'Special Offer’ at the top of each label

@ show only the fields Make, Model, Colour, 5Price, Year and Extras, sorted into make
and model order

@ have your name at the bottom right of each label,

ﬁl’ask 18u “)

. o

Design a new query to extract only the cars with a sale price of less than £4000,
selecting only the Make, Model, Colour, SPrice, Year and Extras fields from
the table as you step through the Simple Query Wizard. When you have selected

these cars, close the query and click the left mouse button on the query so that it
is highlighted like this.

B e« *= = Tack18u - Databace- D:\0417 Mew tertbook,Chapter | .Tack|Buaceth [(Accees 2007 - 2013 file farmat) - Accac
HOME CREATE EXTERMAL DATA DATABASE TOOLS
[ | J— =23 Izl = (7 Form Wizasd - ] [ Rleport Wizsid
i =cfll =5 el B = B i)
E Eem BB EEDT & 0¥
Applicetion Table Table ShaicPoint  Query Cuery Form  Form  Bonk = Repart Aeport Blank
Parts - Design  Lists~ Wizard Dessgn Design Form =) Miore Fonrs - Desmgn Regart
Templakes Takles Quseries Foim: Repoits
All Access Objects B«
Tagech. ¥ e
Tables w
Queries S

i or MW or bereedes

ﬂ Scedioof MW o1 BMergede: Qusny

Granem Biawn Slloy whéeki

am@Enam Bravwn Calouisteo fields

Graham Brown Ford Heed Valeting Query
araham Brawn Fard or Veushsil Query
Gratesm Brown Ford Cuery

sranem Brawn NOT Fard Quany

Grahaim Biawr: Sale Price less than of egualto 41,

Iy Gy Gh 1 Y Y

Craham Brown Sommany data on SPrice fild
3] Sale caice feds than 4300 =
®

{

From the CREATE tab, find the Reports section and click on the Labels icon.

@

Advice

If you wish to change the
display formats of any
field, this can also be done
in the Property Sheet pane
using the Format tab.
However, it is better to

set the formatting for the
fields in the Design View
of the table as changing
the display properties will
not change the way that
the data is stored, and this
could lead to errors if fields
are used for calculations.
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This opens the Label Wizard. Select
any label format that contains two labels
across the page; in this case, use the
Avery J8166 labels as they are slightly
larger than some of the other labels (and
it is therefore easier to fit all the data
and labels on to each label). Click on

flext > ¢

The next screen asks for the font
size and colour of the text on the label.
Leave this set to a small size (it is easier
to enlarge this later, if needed, than to
reduce it), such as 8 points high. Click on
)

Type the text ‘Special Offer” in the
grey area as the top row of the label.
Press <Enter> to move down to the
second row. In Available fields: double
click on the Make field. Press <Enter>
to move to the next line. Add each field
in the same way, entering the new line
then the field. When all of the fields
have been moved across, add a final

row with your name, then click on
Lo ]

—  Thic wemand creates standard labele e ouctom labels,

| WhatlaDel sire moud vou ike?

Broduct rumber: Dimensieng: Murrber amods:
buery 13162 050w 33.0mm 2
fnemry JR163 99.0 % 3. 1om 2
Avery J816% 62.5x 7L0em a
fvery J3165 (950 X 67.7 mm 2
Unit: of Measuare Labed Type
(1 Engish (@ Wetic (@ Sheetfeed () Contruous
Fiter by menufachoer; vy |
Cancel | wear |
1| Whatwould you lite on your maiing label?

type et thak you would ke bo seeon every label right onte the protohype.

Conctruct your label an the right by choseng felds Fom e left. You ray st

Move the Make, then Model fields
across into the right to sort the labels
by make and model as specified in the
task, then click on | pext> |,

Give the labels an appropriate name
and select the radio button for Modity
the label design. Click on

Select all the controls except the
one containing the text ‘Special Offer’.
Drag these down about 8 mm. Move
the lower control down the label about
8 mm. Select the middle six controls
and move the left edge to the right
about 25 mm.

Select the control containing the text
‘Special Offer’ and stretch it down to
give it more space. Open the Property
Sheet and set the Font Size to 16
and the Text Align to Center. Stretch

the Exrras field down to give it more
space, so that all the data should be

= | Whet nould you ke on your msiling lebe?

Cormruct your kbl on e right by dheasing Ecids from e koft, Youmay dso

Rype TEKE KA you would Bl to S22 on every label ight ondo the prototipe,

Eratanype Bhel:
| specsl offer
{acke)
| Podel
{oalow}
{SFricz}

| {fear}

| fExbas}

visible. This will need checking when the labels are produced and edited again if
necessary. Your name at the bottom of the label should also be right aligned by

setting the Text Align to Right. Check the labels’ layout from the HOME tab,
using Print Preview to see all the labels set out on the sheet or Report View to
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see a single label. Save the labels, which

LaDEts Sake prce IS5 Than £4000

should have changed from this into this. P T I ST TP T PR N T I e S S
# Page Header
| Labels Sale price loss than £4000 . g'“i‘" ] A
ERUREE R BRSO CE- IR GO IR (R A R S RO BCR (RCR - JRSt S : _n = 5 .
—p ="Special Offer' -
| | ! | o . ; ; ; _
[FEpecal Dtier Mecel
_Eth Calaur L
I':l;'de'_ 1 SPros
[ cetour [ - ;
o [ — I
:_'\-'-nr 'ia“ r
B . | |
[T}="Grahem Erowrn” I [ = ~"Graham Brow
h T T T T 1 T T i 1 T T T T T T T T T

The six middle controls (those containing the fields) need labels. Click on the
DESIGN tab and select the label box. Drag the label box out to the left of the
Malke field, enter the text ‘Make” and, in the Property Sheet, set the Font Size
to 8. Set the Height of this control to the same as the Make field control.

—It should now look like this.

Labels Sale price tess than £8000

e N e g U RS ) Ce ] rEe e
F Fage Headet
# Detai
[ 1 1 1 1 1 [ |
J ="Special Offer"
% o i ' Special Offer
P . Meogel | . Frn
Colour L 4 it
SProe e T (=8, T ]
hi L fiism ::Lu-u.un-q
Extros
| ZwanErem
|
| ="3raham Erawm’
5 3 ; Special Offer
Copy this control, paste it five times and move the sed
new labels to the left of each field. Edit the text .,
so that each shows what the field is. The label has ol i
changed to look like this.
Labels Sale price less than £4000, ) :
Ll B [ BUG SU R A BRI R I IR MO O R SR i LR B p
 Page Header Special Offer
L5 IS | S ) - o
1' ="Special Offer” -—t o
T T
| m,] r 4 Zrewamy o
_F:I:L- Lokt L
| AT ‘=Price
Foar Vear 3.
| A Ealiaa
="Graham Brown’

Check the labels’ layout from the HOME tab using Print Preview to see all the
labels set out on the sheet. If need be, make any adjustments to the controls.
Save the labels.
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i
Activity 18k
Open the database that you saved at the end of Activity 18j.

Find all the stationery items where the discount is “Yes' and the sale price more than £30.
For these items produce labels that:

® have a page orientation of portrait and fit two side by side on the page

® have a 20 point, right aligned heading 'Discount Offers’ at the top of each label

® show only the fields Type, Description, Colour and 5Price, sorted into colour order
® have your name centre aligned at the bottom of each label.

\,

18.3.5 Format reports

Task 18v

Open the file saved in Task 18u. Using the extract that contains the calculated fields Profit and
Percent, produce a new report from all the data that:

® has the PPrice, SPrice and Profit fields formatted as Euro with two decimal places
@ has the Percent field formatted as a percentage value with no decimal places.

Open the file saved in Task 18u. Create a new report from all the data in the extract
using the Report Wizard. In the Tables/Queries box select the profit calculation
query as the source of the data. Select all fields using the double arrow key. Click
on three times. Set the page Orientation to Landscape then click on
| mwewt> | Use Profit calculation as the report title. Select the radio button for
Modify the report’s design, then click on [__guh__]. Adjust all the field widths so
that all the data fits on the page.

Move to the Detail row of the report. Hold down the <Ctrl> key and select
the PPrice, SPrice and Profit field controls. In the Property Sheet select the
Format tab and use the drop-down menu in the Format section to select Euro.
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= [z T » —_— B _— o3y
Sa) M o i ¥ == M Sl =l = =
= L-] - L ] Ao (i) [7) & ] v (1 B e ol L
Yiew NSRS [Ef g VISR I Dl e - a| W= L - Bl kg Py T :
g e i B . sty = s mn Times Fuirh Wt e T vl e Uik o T Bm
| Ve Twmn Gregpiny & lelds Curdexi Faraiw | fyudn L
B reeh caadaies W P
R R semma g fan s e
| ) T I
pnefadiafion] | | ] [ [ [ | | [TV | i
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Move to the Decimal Places section and select 2. Click on the View icon to go
into Report View and check that the formatting for these fields is in Euro and
contains two decimal places.

Repeat this process for the Percent field, left mouse click on the control for
Percent in the Detail row of the report. Select the Formar tab and use the drop-
down menu in the Format section to select Percent from the drop-down list.
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Move to the Decimal Places section and select 0. Go into Report View to check
that the formatting for this field is now correct and contains no decimal places.
This is fine, but some field widths may need readjusting so that all data and labels
are fully visible. Adjust these before saving the completed report.

Advice

If a question asks for a
currency not held in this
drop-down menu, select a

Currency format.

Activity 18I

Open the file saved in Activity 18k.

Using the extract that contains the calculated fields Profit, Percent and UnitProfit, produce a new

report. Apply appropriate formatting to this report. All currency values must be in Euro with two

decimal places. All percentage values must be set to one decimal place.
18.3.6 Use formulae in reports
Other calculations may be needed on the data selected. These include calculating
the sum (total), average, maximum or minimum values of selected data, or
counting the number of items present in the selected data. All of these functions
can be produced within a report in Access.
(Task 18w

Open the file saved in Task 18v.

Produce a new report from all the data that:

# displays at the bottom of the report the total profit if all the cars were sold
# displays at the bottom of the report the maximum, minimum and average profit values

L. ® displays the number of cars in this report.
You can use the Profit calculation report from Task DATASOSETOOLS | DESIGN  ARRANGE  FORMAT  PAGESETU)
18v to help you with this task. Close this report (if At e A
it is open) and right mouse click on it once in the L tll Aa =1 | 7] &8, [ =1 0 E
Navigation pane so that you get the drop-down ' 4
menu. Select Copy, then Paste a new version
into the pane with a name that relates it to
Task 18w. Open this report in Design View, _

Click the left mouse burton on the bottom (B 5 e e . S
edge of the Report Footer and drag this down e s Z;M'TW ”s'mi:'miémﬁi_'l“‘:ﬁ?’.. e
about 2 cm, so that this footer is now visible. ol L i e 1 e A i
Select the DESIGN tab, move to the Controls g onll et IR g o Bl ot :
section and select the Text Box icon. ———— [[EFe=menm e

Move down into the Report Footer, click $reron e i
the left mouse button and drag to place a new ; 55 51 i s i
control, in this case a text box, directly below R e S 170 i e == ey e
the Profit column. This positioning is important T T —[Veeloe [P | Penent

as this control will be used to calculate the total
profit for the dara in this report.

& Figgs Foaai

Mavigation Fane

If the Properties pane is not showing, right

(I R II.

=Pege * & [Page] &~ of - & [Fageal]

& Bt Foota

click the mouse button on the text box that you

e | Tex 13 furamed )

have just created then select Properties from the S| 1

drop-down menu. In the Property Sheet select

the All rab, find the Control Source section and [ EEEE_—_|— T M=

@
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type the formula =SUM(| Profit]) into this row. The Property Sheet will change

to this,

I8 Profit calculation for Task 18w

1

| # Page Footer

-]

x

T R T - TR - PRS-, SR, - |

e )| I T

="Page" & [Page] &"of " & [Pages]E

= Property Sheet

Selection type: Test Box

| Text27?

| W

Format| Data | Event | Other Al

MName Text27
# Report Footer Control Source =SUM([Profit])
k —~ R — Format |
= s I -Unbnimd | Decimal Places Auto
1} |Visible ) Yes
z [Text Format Plain Text
. |Datasheet Caption
? i dane AR
The round brackets are pa.rt.ﬂf the SL.TM ﬂimct!on; the square Property Sheet
brackets rell Aecess thar this is a field (in this case the Profir Sh B Te B
field calculated at run time). Format this control as Euro and Te27 o |
set the Decimal Places to 2. - = '
Move the cursor into the label for this text box and type in Format| Data | Event | Other | Al
the Caption “Total profit’. This can be entered in the label or .:am.e : .Tes!t!?mf
. 3 e s : . . - ontrol Source | =5um| ikl
in the Property Sheet pane using the Caption row like this. | Ferast P
_J Decimal Places 2
Vicihle Ve
B H ©- & = Tadidw:Databace- D:\D417 New... REPORT DESIGN TOOLS R O
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i L=l T - H [ ) | oy B
:| L] Themes = [I= Group & Sart lil E il DU %5 -
Ecolors~ 3 Total S 0O = 5
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| 4 Page Footer = -
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Change to Report View and make sure that the control is in the correct place
and appears to give the right answer (it is not too large or too small).

Rather than repeating this process four more times, it will be
quicker to copy and paste these controls and edit each one to
give the required results. Use the lasso tool to highlight both
the Text Box and its Label. Use <Ctrl> and <C> to copy,
then use <Ctrl> and <V> to paste the copies of these controls.
Using <Crrl> and <V pastes the new controls directly under
the existing ones and you do not need to reorganise the
controls. It also extends the bottom of the Report Footer
as needed. If you right mouse click and use Paste from the
drop-down menu, this pastes the controls in the top left-hand
corner of the Report Footer and you then have to drag and
position each set of controls. Repeat <Crerl> and <V> until you
have five sets of controls like this.

i ] (] I i i (]

# Page Footer

L1 1

AN (A A O OO IO [
="Page" & [Page] &"of " & [Pages]‘

# Report Footer

[Totaljprofit | :ﬂum{[Prqu:
s it S| ey
[TotaTprot] | |=Sum([Profi
: e e o=
{Totallprofit : =Sum([Profi,
PURSS [ES (A | |

[Totalfprofit | {=Sum([Profi
!_.;-- —d J—.-—.L—£
frotaljprofit] M=Sumi([Profi

In the last four controls containing labels, change the
Captions to ‘Maximum profit’, ‘Minimum profit’; ‘Average
profit” and ‘Number of cars’. Select the second Text Box
(for the maximum profir) and change the formula so that
it becomes =MAX( [ Profit]). Change the formulae for the
minimum profit so that it becomes =MIN(| Profit|) and
for the average profit so that it becomes =AVG(| Profit | ).
In the final control to count the number of cars, change
the formula so that it becomes =COUNT(| Profit]).

The controls should now look like this.
In the Property Sheet pane for the final Text Box,

change the Formart back from Currency to General

Number. Set the Decimal Places for this control to 0. Check

the layout and calculadons in Report View. The completed

calculations look like this.

& Page Footer

.T

]

L% 0 L L .

="Page " &_EPagej & "of"& [Pages[|

# Report Footer

Save the report. If you need to show evidence of the
formulae that you used, use screen shot evidence of the
calculated controls.

Advice

Total profit | [=sumi[Profit]) |
I I
raxiTjium prot | [=Max([Profit])
— T
RAinirmlum pafit ! :M.n”proﬂt” !
T I
Average profit | |=Avg{[Profit])
N F—— —
Numbler of dars | 4=Count{[Profit] }
A Alarm Contral Locling Mo B8S5optembes 2009 (5500 41%
Alky Whesls
) preil £25,020. 00
Mamirmgin g 1} 1. 705,00
=N iy Pl il AOME GO
L 3 1T

KNismk of Gars BE

If you are using screen shot evidence of calculated controls, make sure that each control
is wide enough to show all of the formulae in full. If you do not show all the formulae,

marks will not be awarded.

f-- S
Activity 18m
Open the file saved in Activity 18],

the stationery items in stock
® displays at the bottom of the report the average profit per item
@ displays the number of items in stock
@ uses appropriate formatting for all data.

Copy and edit the report which contains the calculated fields to produce one that:
@ displays at the bottom of the report the maximum and minimum percentage profit for all

@
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18.3.7 Sort data in reports

Although Access has the ability to sort data in both tables and queries, it is easier
to save the sorting until the dara is produced in an Access report.

(Task 18x
Open the database that you saved at the end of Task 18w.
Produce a report that:
# displays all the data for the cars made by Ford or Vauxhall
@ fits within the width of a single page

@ is sorted into ascending order of make and model, then into descending order of sale price
\* has your name in the report header followed by ‘Ford or Vauxhall'.

You created the query in Task 18j. To produce
this report, select the CREATE tab and click on [
the Report Wizard icon. In the Tables /Queries fous o sert record by up o Four ks, ncitrer

box select the Ford or Vauxhall query. Select all E :ﬂcﬂm"mm
fields using the double arrow key and then click on E E SN :
pext> | rwice to obrain this view. Lt = e o] [Caemsea
Use the drop-down lists to select the Make field, E | E 3 e v [Dewdng
then the Model field and, finally, the SPrice field. E § EN 1l e

For the SPrice field, click on to the right of
this field and it will toggle (change) to [ bescendng . .
When the fields have been set as shown, click on ! et
| mext> |. Set the Orientation to Landscape and
run through the final stages of the wizard, giving this
report a suitable name. This process is the same for
other data types such as dates.

|

Activity 18n

Open the file saved in Activity 18m.

Produce a new report from all the data that;
® displays all the blue or black stationery items
o fits within the width of a single page
@ is sorted into ascending order of colour and type, and then into descending order of

description

@ has your name in the report header followed by 'Blue or black stationery items".




19 Presentations

In this chapter you will learn:

® what a presentation is

» why consistency in your presentation is important
# how to open a source file

@ how to use a master slide to place objects

® how to create presentation slides

@ how to add and edit text

® how to insert an image

# how to create and add a chart 1o a slide

® how to insert other graphical features to a slide
® how to use transitions between slides

@ how to animate objects on a slide

® how to display a presentation

® how to save and print a presentation.

For this chapter you will need these source files from the CD:

@ html.rtf

® powerpoint.rtf

® pressound.mp3

o presvideo.avi

® slogan.jpg

# website.jpg. /

19.1 What is a presentation?

A presentation is a series of slides used to give information to an audience.

A presentation can be used in many different ways: to teach or inform as a
visual aid in a lecture, or as a constant on-screen carousel giving information or
advertising, for example in a shopping centre or mall.

The media for delivery and type of presentation developed will depend on the
purpose of the presentation and the target audience. For example, you would design a
presentation on road safety to a class of five-year-old children to be short (for a short
attention span); have only a few simple words (as they cannot read fluently); and
contain bright, colourful, moving images (to keep their attention). The medium for
the delivery of this presentation would be a multimedia projector and large screen.

It is important to understand all of this information before starting to design and
develop a presentation, as different media will require different screen/page sizes.
Most presentations will require a consistent colour scheme and consistently applied
styles to all slides. You will be given details of these colour schemes and styles.

Consistency is really important in the development of your presentations;
simple themes and colour schemes using one or two fonts save presentations
from being messy and disorganised. A well-structured and organised presentation
usually says to the audience ‘I am a well-organised and reliable person’. One way
of doing this is to use a master slide.

19.2 Open a source file

If you are given a source file that contains the slide contents, in older versions
of PowerPoint the slide master/s had to be created first and the slide contents
imported. In more recent versions the slide contents have to be opened and the
master slide created after the contents. If new slides or slide contents are to be
added by hand, then setting up the master slide would be a good starting point.

D



19.3 Use a master slide to place objects

Task 19a

Open the file powerpoint.rtf, which will be used to create a short presentation for IGCSE
students telling them how to use PowerPaint. The medium for delivery will be a multimedia
projector with a 4:3 aspect ratio.

Open PowerPoint and double click the left mouse button on Blank
Presentation. Select the FILE tab followed by Open. Find the source file
using the Computer option, which opens the Open window. Select the correct
directory and change the file type box from All PowerPoint Presentations to

All Files.
The source files will be supplied as either
R T e ey s o e » | text files (in .txt format) or rich text files (in .rtf
e+ [t _ =- u s« | format). The difference between the two is that
v B i i SRR Lo rtf files hold some formatting and styles (like text
:;::j; Sy TR e | size and fonts) while .txt files only contain the
il S e characters and no formatting or styles.
o § Double click the left mouse button on the file
3 powerpoint.rtf.
EE- ; The file opens like this.
bt | Save this as a presentation with the filename
Stinn 1 l task19a.
Nl Faarard = _""zf" — Before changing any of the slides, you will now
create and edit the master slide.
19.3 Use a master slide =1 S— =53
to place objects RELT TN e mmma &
A master slide allows you to design the "T;_ o - —— -
layout of your slides before you start =
adding objects (such as text or images) -uj

to the slides. It holds the information
on colours, fonts, effects and the : Blank Slide
positioning of objects on the slides. — « Jeat here
Open the file saved in Task 19a and
select the View tab. Find the Master
Views section and click on the Slide

Master icon.

} 1
TR E =
“ HOME  MSERT  (ESIGH THANSOIONS
IMEEEHEA = B E

Mol Cutirs W5de  Potes Bemdng  Slale Handod Fioles
Whew Godel Page Wew  Masie Bister Mocter
Pratertatinn Viamt Mickie Vs

(Task 19b

Open the file saved in Task 19a.

Create a master slide with a pale yellow background on the right-hand side (about a quarter
of the width) with one vertical dark blue stripe as a border for the yellow background and two
horizontal dark blue stripes. Each stripe should be 4 points wide. It should look like this.

.
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The display will change to this. - f————— Tos o
The layout of a presentation will depend on the ot S s 2
medium for its delivery. In this task you are told N

that the medium for delivery will be a multimedia
projector with a 4:3 aspect ratio. If you are not told

the aspect ratio in the question, assume that it is 4:3 for Click S/ it Muasher title syl
multimedia projectors and 16:9 for presentations using = * Ok ot Wamat st s
a monitor. To change the slide size, go to the size e

section of the toolbar, click on the Slide Size icon and
selecr the correcr aspect ratio.

Bl 2ovom s o mesToe GGG EDe W

2 g m = [l oo B O
Tt L . 8 Ly . e re— it it

pri ey T SR =0 . B A [ TEEE |:|

o b PR P b e [erye—— N T A
, &
s You are scabng fo 3 new shde size. Woald you Bz to masenize the size of your

Because the slide contents have been opened and the default camtest, or scale i down to ensure & wit 1 on e new shie?
setting for PewerPoint on my computer is an aspect ratio of
16:9, I get this pop-up window. >

If you get this message, select the Maximize button. , :

Use the scroll bar on the left of the window to scroll m

to the top and select the Primary Master Slide (the top ; ' _

one). This master slide is copied by all the other sub-types Maximizs '

that are listed below it.
For this task the master slide has to contain a number of

lines and one filled area. You should start with the filled area.

This will be created by placing a filled rectangle in the right place. However, this

rectangle will cover some of the objects already on the slide, so these objects to be SLIDE MASTER

resized or moved out of the way first. ”:| = R Delers
Select the title text placeholder and use the drag handle to resize this text box. ' G Rename

Insert Slids  Insert
Master Layout G Preserve

Edit Maste:
Waw o9 ———y— —— TR e
- TR M e ENE WA aaaioe s e nar H—I—.
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Click to edit Master title style

* Click to edit Master text styles
* Second level
+ Third lewel
...... = Fourlh lewel
= + Fifth lavel




19.3 Use a master slide to place objects

Repeat this for the body text placeholder on the —

master slide. This box has also been made less
deep using the lower drag handle to create space
to move the slide numbering.

The text box containing the slide numbering
is too small to resize, so this will need to be
moved from the right-hand side. Drag the entire
text box into the space created below the body
text box.

The page layout should now look like this.

Select the INSERT tab and find the
[llustrations section. Click on the Shapes icon
and select the Rectangle option from the drop-
down menu.

Use the drag tool to drag a new rectangle that
fills about a quarter of the right-hand side of the
slide. Make sure that this rectangle fits to the
top, bottom and right edges of the slide and
leaves no white space.

Advice

Many shapes, such as the rectangle, can also be found
in the Drawing section of the HOME tab.

BN L0000 s 2 Shope Fil-
g iy I Y ; & Shope Outine -
1% =0 b Tri= ua-nlrt snl:,li“c;.‘a Shope (Heds -

Drassng

You now need to edit the appearance of the
rectangle. Select the HOME tab and find the
Drawing section. Use the Shape Fill icon to
select the fill colour and click on the Shape
Outline icon, followed by No Outline from
the sub-menu, to remove the border from the
rectangle. The master slide

sspern- M should look like this.
KShopetitives. et You will notice that all the
Wlectie Coboes 1

other master slides (down
the left-hand side of the

window) now show the yellow

B EEEROEE,

illhillli

Line option from the drop-down
menu. Use the drag tool to draw
a vertical line on the border
berween the yellow and white
areas.

Click to edit Master title
style

* Click to edit Master text styles
* Second level
+ Third level

» Fourib level
= Fiith beval

v

e e |
EEs o 4 v e T B
== Click to edit Master title
s style
* Click to edit Master text styles
* Speond level
= Thisd level
..... * Fourthfevel
* Filth kel
—

Click to edit Master title

fagrl d = style
Standard Calary ACKEround.
5+ Click to adit Master text

R wmmmEE  Next you need to add the e risit styles

Recont Cobors : : cond level

n three blue lines to the slide.  Tndinal

_; = Select the HOME tab then, in = g vt

s | the Drawing section, select the 5

. hopper & :

= o + Shapes icon and click on the

=5 Dashes —_—
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Advice

Holding down the <Shift> key while placing the line forces it to be either
vertical, horizontal or at 45 degrees.

Use the Shape Outline icon to change the line colour to dark blue.
The Shape Outline icon can also be used to change the line thickness.
Select Weight and, from the sub-menu, select the line weight. For this
task the line weight should be 4 points. This option is not available from

T 'H'= O X

l:lm Brgeam = . o
s | - Find

| = s ;

T s [ g Dutine = 3, Rphice

| Aerange Otk -

Drwwing

this menu so select the nearest weight available, in this case 4'% points.
Right mouse click on the line and select Formar Shape... from the
drop-down menu. From the Formar Shape pane adjust the line Width:
to 4 points.
Repeat this process to add the two horizontal lines to the master slide
in the positions shown in the task.

Advice

You may find it easier to copy the first line and paste it twice; rotate the two
new copies and resize and place them as required by the task.

Save the presentation with the filename task19b.

=

(Task 19¢

Open the presentation that you saved in Task 19b.

Include the heading 'Using PowerPoint’, left aligned in a dark blue, 60 point serif font
above the blue line at the top of the master slide. Include an automated slide number
in the bottom left of the footer.

Enter your name, centre aligned, in the white area at the bottom of the master slide.
Use a black, 14 point, serif font.

Flace a dlip art image of a computer or peripheral in the right-hand area. Crop and/or
resize the image so that it fits within the yellow area and will not overlay the dark blue
lines. Do not distort the image. Make sure that the image fills more than 50% of the
available space.

Save your presentation.
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19.3 Use a master slide to place objects

To include the heading, add anew BEw=sv _— -~ Seewem = e s
text box in the top left section i i fa ks v Bl we y. Setees  ERLOSGN G O et At
of the slide. This text box will oo gt M i e e e
replace the title text box, so move Mot T8 ||
the ttle text box down the slide : .
to below the blue line. Go to the e USlng POWGI‘PG]HE
INSERT tab and click on the Text TR
Box icon in the Text section. Dra —a . ; .
out a new text box then select tl'u:g FET R Click to edit Master title
HOME tab and find the Font — B StYlE
section. Set the font size to 60 -
point and select a serif font, for . * Click to edit Master text styles
example Times New Roman,—— === ' 5‘:‘:"’::":’:'::
Enter the text ‘Using PowerPoint’ = o it ol
into this text box. You may need to i * Fifth level
move/resize the master text style =
to get this text box. The window ——_
should now look like this, —— 5
Highlight this text and ser the e

font colour to dark blue, using the

Font Color icon.

As the text is already left aligned, do nor adjust the alignment. Notice how the
text box has been aligned with the other objects on the slide so it can be checked
that the text is left aligned.

The automated slide number is in the object moved from the right side of
the footer. The task asks for this to be placed on the left in the footer. Resize
this object (as shown previously) and change its alignment to left aligned by
clicking on the Align Text Left icon in the Paragraph section under the
HOME tab. Drag the box into the bottom left corner. As the date is not
required on all pages, this object can be deleted before moving the automated
slide number.

Enlarge the automated footer so that it fills the width of the white space, as
shown. Make sure that you enlarge the footer so that it overlaps the slide number,
which will ensure that it can be seen that the

object is centre aligned. Change the text and I
the slide number to a black, 14 point, serif
font as described above. The finished footer [~ = ° l
area should look like this.

Although you have set the footer area of T e TR
the master slide, you have not yet added e
your name to the footer, nor told PowerPoint to display the | e oo
page numbers. To do this, select the INSERT tab then, in i Sk,
the Text section, click on the Header & Footer icon. This o -
opens the Header and Footer window. N

Tick the box for Slide number and the box F{}r—l_ -
Footer. Move the cursor into the text box for Footer - 7 groter

4 : i : o 1 s Bl
and type in your name. To set this on all slides, click on S
=
deov | [ spstytosn | | caneet
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Use the drag handle to enlarge the body text box on the master slide.
Now move down into each of the other master slides and resize all text boxes to
ensure that they fit within the white space; for example, from this to this.
—

e e = ) e X s [ i e v ¥ =
- e . B e 0 8 it S M e bt SR B s o i W o
__._J e e ; AR e 2 :
—  Using PowerPoint Using PowerPoint
_, —+ Clickto edit Master title ~—| Clickto edit Master title
£ style : style
B _E * Click to edit Master text styles _'"‘:L = Click to edit Master text styles
. » Sacond lovel o = Second level
= ==0 * Thire e = = Thind level
—_— < Pl beved —_— & Fourth il
—-ipe :'J.‘ e . ::—.'1, L
- _'_ ! »

If the task requires particular font styles or sizes for each of these objects, these
can also be set in these master slides as described earlier.

Depending on the presentation being created, the placeholders for the body
text and title text will also need moving for some of the other master slide items.
— Move to each in turn and make sure that the text placeholders fit between the
lines on the master slides. This will only need to be completed for the style of
slides that you need for this presentation.

19.3.1 Clip art images

To insert a clip art image, return to the top Slide Master and select the INSERT
tab. In the Images section click on the Online Pictures icon to open the Insert
Pictures search pane.

For this task you need to find an image of a computer, so enter ‘Computer’
in the Office.com Clip Art box, then click on the search
icon or press the return key.

This searches the online clip art library and finds pictures
that may march what you are searching for. You can also
browse your local drives for other images. Look through
the images to find one that will fit well in the available
space — remember that you can crop and resize the image
but cannot distort it. When you have chosen the image,
double click the left mouse button on it to download it.

This places this clip art image on to the master slide. Move |

WL TO Wi

n ORle.con Chp A

wh &5

O e e Lo

B.tED® -

Advice

Use Insert + Pictures
to insert images supplied
to you rather than clip art.

N

and resize it so that it fits into the correct area. To crop the
image, select the image and click on the FORMAT tab.
In the Size section, click on the Crop icon.

Fgrw i g0 1 e
B 5 s

o ¥ g .

&

> Eu_ 2] Height: éé.?a:m 2

Crop = width: |14.61em -

Size ]



19.4 Create presentation slides

With the crop tool selected, use the drag handles of the image to crop the

edges so that it changes from this to this.

i

Using PowerPoint

Using PowerPoint

Click to edit Master tit_
style

+ Click to edit Master text styles
= Socond brvel
= Tiird b
= Pt level
= Fifth lewsl

Click to edit Master title
style

-'_'I * Click to edit Master tex: styles
i * Sacond lavel
N | * Thindlevel
* lewrth el
s = i

When the master slide is complete, select the VIEW tab and, in the P'resentation
Views section, click on the icon for Normal page layout.
Save your presentation as task19c.

19.4 Create presentation slides

One method of getting the text for the slides is to open an .rtf or .txt file (as you
did in Task 19a). The second method used to create presentation slides is by
inserting a new slide into an existing presentation and adding the text manually.

(Task 19d i,

Add a new slide between slides 4 and 5 of the presentation that you saved in Task 19¢. This shide
will contain the heading ‘Ease of use’, a chart and this bulleted list:

® 86% of students found it easy to use ® 120 students in the sample.

Use this data to create a chart: Easy — 103, Difficult — 12, No response — 5. Show the percentage
of students in each category.

On slide 1, add the heading "Hints and tips’, and add the subheading *for IGCSE students’.
Set the following styles of text throughout the entire presentation:

@ heading: dark blue, serif, left aligned, 40 point
@ subheading: blue, sans-serif, centre aligned, 30 point
@ bulleted list: black, sans-serif, left aligned, 24 point.
Li“;.m.re the presentation. J
Office Theme Open the presentation saved in Task 19¢.

Move into the left pane and select the Slides
tab (if it is not already visible). Click the

cursor between slides 4 and 5 so that it shows
a horizontal line like this.

Titthe Shcie Tide arl Contartt Section Header

g frewtan | o Py b it FremPumi |
B - ] Select the HOME tab and, in the Slides
|l I I | — __ B section, select the drop-down menu for
Teeemr  EEESN e New Slide. Look at the different slide S

layouts available from this menu and

" rag Frateen ,._:.-- i brfePrer |
R 153 UREPY:

E: | L]
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select the layout that matches the slide you are going to produce. This slide
needs a small bulleted list and a chart, so the most appropriate slide type will be
Comparison. Although the option for ‘Content with Caption” looks correct, it
is more ditficult ro manipulate the caption box. Click once on this icon to get
the new slide.

Delete both of the top text boxes that say ‘Click to add text’. These are not needed
in this slide. To do this click on the line for the text box and press the <Backspace> or
<Delete> key. Use the drag handles to edit the two larger placeholders below them to
make them fit the available space. The slide will change from this to ﬂﬂs.j

LT . T el T Mg . oo
TR B e o b i E R - TR R -

- = . - - - Wi L= ETwE . - = e R

ey

Using PowerPoint

Click to add title

Using PowerPoint

Click to add title
» Clicktoadd text = Click to add text

|

Click to add text Click to add toxt
= Click to add bext = Click to add text

L - - B |

Click in the title placeholder and add the heading ‘Ease of use’. Select the left
object below the title. Click on the bulleted text *Click to add text’. This will
change this object into a text box. Type in the rext ‘86% of students found it easy to
use’, <Return>, “120 students in the sample’, so that it looks similar to this.

It is sensible to complete all the text parts of this task together and then add
the chart ar the end. Move on to slide 1. Replace the text ‘Blank Slide’ with the

heading ‘Hints and tips’. In the lower placeholder replace the rext “Text here’
with “for IGCSE students’, so that slide 1 looks like this.

TE - = TE. A MTE TE -
[ =] - — — | st Gsmie - e . | | T e |
o g - s i -

- - = -

Using PowerPoint h Using PowerPoint

i Ease of use _—

* B6% of students = Click to add text
" oy bt i found it =asy to use

Hints and lips

+ 120 students in the
sample

[
" et i * For IGCSE students




19.4 Create presentation slides

Some slides do not always import as you want
them. This slide has imported as a bulleted list
rather than as a title slide.
A To change it to a title slide,
O L right mouse click on the

Layoid 'y
;"" - | slide background and select
Eecet Slide — T
RS Layout. Select Title Slide
Ay il ke, . F - - B

i g from the list of available

options. The slide will change
to look like this.
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- For IGCSE students

Hints and tips

19.4.1 Set the styles for an

existing presentation

Select the VIEW rtab followed by Slide Master
and select the Primary Master Slide (the top
master slide). Highlight all the text in the
heading (title) style placeholder and click the
right mouse button to obtain a drop-down
menu and miniature toolbar to allow you to edit

the text style. —1

—

Timesl:»lewRomv}dﬂ *.A‘ A Y

LI il

%
v
-

Bt

===
' Using PowerPoint

B I U S abeAV- Aa-~

A

The heading style needs to be a dark blue, left
aligned, serif font. Select a serif font, such as Times
New Roman, using the font list. Use the Text
Color icon to select a dark blue colour and (if need
be) use the Align Text Left icon to change the text
alignment. Use the drop-down list for the font size
to change it to 40 point. The text box should now

look like this.

i Click to edit Master title style’ ~ |
..... * Click to adit Master text styles
= Sevond evel
* Thirdimesl

= Fourth bl
® Ffth s

Use a similar method to set the first level of the
bulleted list to a black, sans-serif, left-aligned font
(no changes are needed for these parts),

24 point high. Adjust the font sizes for the other
levels of bullet points so that they are smaller
relative to this one.

The subheading style is not visible in this master
slide, so you need to move into the master slide
for the Title Slide Layout (the first master slide
down). Highlight the text for the Master subritle
style and set this to a blue, sans-serif, centre
aligned, 30 point font. Use the same method as

— . Cliskioedifvaster
title style

Chick 1o edit Master subtitle style

you did for the Master ritle style.
Move through each slide master in turn and edit
any of the styles on other page layouts that need to

be set.
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Select the VIEW tab and the Normal icon. Check each slide carefully to make
sure that the styles that you have changed have been applied to each slide of the
presentation.

Advice

You must open the data file into PowerPoint before setting up your master slides
and styles. The instructions given in this task may not be in the easiest order within
PowerPoint. It is sensible to read through the task before starting.

It is very important to make sure that all slides are consistent. Don’t assume that
the software itself will format the slides correctly and do check each slide carefully.

19.4.2 Create a chartin

You must decide which type of chart is the
most appropriate for the task. In this case, you
are told to show the percentage of students in

Tmm b e bt

PowerPoint il el s Py e
Move on to slide 5. In the task you were =
instructed to: ‘Use this data to create a chart: : -
Easy — 103, Difficult — 12, No response — 5. USll'lg PowerPoint
Show the percentage of students in each Ease of use
category.’ . + B6% of students found  + Click to add text

Click on the chart icon in the unused object on|f* lfeantouse ’
this slide. This opens the Insert Chart window. e
T wmem  TEW) »ar

= o | (08 (A2 1y 03 B3 4

" Hr— astered Colavr
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each category. Thi?re is a clue to t!]e need for ! Ease of |
percentage values in the bullet points on the | i =
left of the slide. Because the chart needs to e —— | it easy to use .
show percentage values (parts of a whole), a ! * 120 students in the

g . . - sample
pie chart is the most appropriate type of chart. -

Select a simple pie chart from the available
chart types and click on __&_]. This opens a
default pie chart, but does not use the correct

data. The slide should now look like this.




19.4 Create presentation slides

As you can see, the chart does not relate to the data for T _ :
¢ il EH - - By Chortin Micosoft PowerPoint b

this task. Instead, it is about quarterly sales in a company. = . = = = =
It may also open an Excel style spreadsheet like this that — Galas ' '
contains the data. z [1statr 8.2

If this does not appear, select the DESIGN tab and AL -
under Chart Tools, find the Data section and click on the s :::gtt: ::
Edit Data icon. 3

Move into cell B1 and replace the label ‘Sales® with 7| I | =
the word ‘Students’. In cell A2, enter the text ‘Easy’ so d '
that it replaces the existing text, in A3 rype ‘Difficult’ B - - o
and, in A4, ‘No response’. Replace the sales figures in B2 it H & @ B oMot PoncPoint X
with 103, in B3 with 12 and, in B4, with 5. Delete the A B c D e [H
contents of cells A5 and B5. Drag the blue range marker ! Jaients
using the drag handle so that it includes cells Al to B4 ; :E?f?m“ 1':1':
only. It should now look like this. i 4 s 5

— The slide now contains the chart. Close the spreadsheet 5|
containing the data. Save the presentation as task19d. : =
[ -
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Using PowerPoint

Ease of use
« 868 of students found
it easy to use

+ 120 students in the
sample

Sudenis

Advice

Charts may be created from contiguous or non-contiguous data and can have features
such as titles, legends and labels for axes and segments. All the features that you studied
in Chapter 16 can be applied to a graph or chart before it is cut and pasted into the slide.

19.4.3 Use charts imported from a spreadsheet

The latest versions of Microsoft Office have made the process of creating a chart in
Excel almost identical to the creation of a chart within PewerPoint. In Excel select

the INSERT tab and, in the Charts section, click on Pie Chart. For more derail
of the production of the chart please refer to Chapter 16. When the chart has
been created and fully labelled, copy the chart in Excel and paste it on to a slide in
PowerPoint. Resize the chart ro fit the available space.
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(Activity 19a

You are going to create a short presentation for |GCSE students giving them advice on website
authoring. The medium for delivery will be a multimedia projector,

Create a master slide with a green background at the top {about% of the height) and at the
bottom of each slide {about 3 of the height) with a dark green horizontal line as a border
between the white and green backgrounds. Add two vertical dark green lines to the left of the
slide. Each line should be 6 points wide. It should look like this.

| .

&

Include the heading 'HTML, right aligned, in a black, 40 point, sans-serif font at the top of the
rmaster slide (as shown above). Include an automated slide number in the green area to the left
of the two vertical lines. Make this a 14 point, black, sans-serif font. Include your name right
aligned in the footer in the same style as the page numbering.

Set the following styles of text throughout the entire presentation:

® heading: black, sans-serif, left aligned, 40 point, within the green ‘header’ section
@ subheading: red, serif, centre aligned, 40 point

@ bulleted list: dark green, serif, left aligned, 32 point

® level 2 bulleted list: dark green, serif, left aligned, 24 point.

Place a very small clip art image of a computer or peripheral in the bottom right corner of the
white space. Crop and/or resize the image so that it fits. Do not distort the image.

Import the file html.rtf, placing the text as slides in your presentation software. On slide 1 add
the heading "Hints and tips' and the subheading ‘for IGCSE and Level 2 students’.

Use this data to create a chart: Text editor — 42, FrontPage — 37, Dreamweaver — 31, Show

the percentage of students in each category. Insert this chart into slide 4 with the heading
L'Percentage of users from the survey’.

19.4.4 Audience and presenter notes

Delivery of a presentation with a multimedia projector may include the use of
audience notes and /or presenter notes.

Audience notes

Audience notes are paper copies of the slides of a presentation that are given

to the audience so that they can take them away and refer to them after the
presentation. Sometimes people will want to write their own notes on their
audience note printouts during a presentation. These can be printed in different
formats, with several slides on a page, or just one slide with space for the person
to add their own notes.

Presenter notes

Presenter notes are a single copy of the slides from a presentation, with prompts
and /or key facts that need to be told to the audience by the person delivering
the presentation. These notes are sometimes printed and not usually given to the
audience.

&



19.4 Create presentation slides

Add presenter notes

I'rTaslt: 19e

Open the presentation that you saved in Task 19d. Add the following presenter notes to the
slides:

@ Slide 1: Welcome to this presentation giving you useful hints and tips on using Microsoft
PowerPoint for your IGCSE practical examinations.

® Slide 2: The presentation that you are watching has been made using PowerPoint.

@ Slide 4: Hyperlinks can be used to give different paths or to open external websites or

documents,
® Slide 5: Graphs and charts can be added to enhance a presentation.
\ i
Open the presentation that you saved in — e
Task 19d in Normal view. In the orange P e e
toolbar at the bottom of the slide is a o et "
IEEEN icon. Click on this to show the e

presenter notes area of the page.
Move the cursor to the Notes area

Using PowerPoint

WA R T
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box and type the presenter notes for
slide 1. Use the Slides tab to select
the next slide and continue with this

of the screen. Click the cursor into this P i
process until all of the presenter notes =

~=g Hintsand tips

have been entered. Not all of the slides For IGCSE students

not appear on the slides when the e

have presenter notes. These notes will st E
presentation is run. You will learn how

to print these so that the presenter can
read from them later in the chapter.
Save the presentation as task19e.

Advice

Take great care when entering data in presenter notes. Check carefully the use of capital
letters and punctuation.

19.4.5 Use images and sound

Open the presentation that you saved in Task 19e.

Add the image slogan.jpg to the bottom of the final slide, above the blue line. Crop the image
so that the red line and all contents below it are removed. Resize the image so that it fits about

1 cm from the left edge of the slide, 1 cm above the lower blue line and 1cm to the left of the
vertical blue line, maintaining its aspect ratio. Adjust the brightness and contrast of the image so

(Task 19f g

kthat the background colour {pale yellow) is not visible. r




19 PRESENTATIONS

In Task 19c¢ you inserted a new image from clip art into the master slide. For this

task you are going to insert an image given to you as a file.

Advice

It is easier to manipulate these objects if the ruler is showing. To select the ruler, use the
VIEW tab, find the Show/Hide section and click on the tick box for Ruler.

Open the presentation saved in Task 19¢ and TR
use the Slides tab to open slide 7. Select the
INSERT tab and then click on the Pictures |
icon. This opens the Insert Picture window.
Search through the files until you locate slogan. ; !
ipg, select the file and click on L r=_I¥/ to insert TP
the image into the slide. Click the left mouse h
button on the image and from the FORMAT
tab select click on the Crop tool icon. ————— " vmmnn

Drag the lower handle up the screen above !
the red line, bur below the red rext, to crop the

Using PowerPoint I

—Now experiment _

Working with PowerPoint

image. =

Click the left mouse button off the image then “
back on it and drag the image down so thatthe . |
left and bottom edges are in the correct place on I........_.._lz l ;
the slide. . Al e

Grab the top right drag handle and drag this :
to resize the image to the correct position to - s e
the left of the vertical blue line. The image ! _L’:\:{x'""’ |H
should now look like this. J : = g i

To remove the pale yellow background = W“rm wnn POWBI'M
colour from this image, you need to adjust the “ﬂ is i“n
image brightness and contrast. Click the right = .
mouse button on the image and select Format | |
Picture... from the drop-down menu. This e ol |[LE5
opens the Format Picture pane to the right
of the slide. Select the Picture option Ay T
from the right. Double click on the Picture
Corrections option to open this menu.

’ T . WorKing with PowerPoini

Format Dfr.:..-"-:i T ]s i“.“
DO E e s
4 PICTURE CORRECTIOMNS %
ShepenSoften 3 - k .
- | Move the sliders for the Brightness and Contrast,
e —— B3 so that the pale yellow background disappears but
Brighiness/Corfrmst the other colours remain unaftected. These figures
Pesd B are found using trial and error: both settings change
Bightness ——— o 5| from 0% to a brightness of around 35% and a contrast
Crmtract —® of around 75%.
I+ PICTURE COLOR
I CROP

e



19.4 Create presentation slides

When you have completed this, close the
Format Picture pane. The slide should now look
like this.

Notice how the red colour in the text has
changed from its original dark red colour
(see above) to this shade of red.

Save the presentation as task19f.

i g LD i3
s O e § b gy e

Using PowerPoint

Add an animated image to a slide

To add an animated image (for example an
animated gif file) to a slide, use the same method
as adding a still image.

E » Now experiment
! ot i
-

~ ©8  Working with PowerPoint

= Play with PowerPaolni
* Try its features
= Hawe funl

Task 19g

Open the presentation that you saved in Task 19f. Add a
new slide at the end of the presentation into which you will
place the video presvideo.avi. Make sure that this video
plays when the slide is opened.

Add video to a slide

Open the presentation and scroll down to the end
of the last slide. Click just below this slide to place
the orange line at the bottom like this.

is fun

Using PowerPoint

Now experiment

From the HOME tab select the New Slide icon
then click on the Title and Content option.
Add an appropriate title, such as ‘Sample video’,
in the title placeholder. Look carefully in the
centre of the content placeholder and choose
the Insert Video icon. Use the From a file
option to find the file presvideo.avi. in the

— Insert Video window, then click on the

Insert button.

) = 4 L oo Chapre. » HewSousce CO w & | SesteHew Seuere OO P
Citgamine = Hiew Falder 2= [l &
ol Data (Dx) G
I 080T Now teth
b 07 Taatbook
. AL ]
N cE e
A Finamces -
Ficuens. - PowelPortVihioam v | Vickoe{Ftes ossh " et e |
ey - | In:l:'-( H | Cancel

* Play with PowerPoint
* Try Its features
* Have funl

] OE Working with PowerPoint
is fun

* e |

Cireee Dt - Persons
ki i el G i

YouTutes
T Licpint wesri il i

& b @

siacs chrehg commLr ity

From a Video Embed Code

Pt th sk Codle e rvaliat & vl i o i il d -

M et fris




19 PRESENTATIONS

B EHS OB - Task 19g_revised.pptx - PowerPoint VIDEO TOOLS
HOME INSERT DESIGN TRANSITIONS ANIMATIONS SLIDE SHOW REVIEW VIEW FORMAT PLAYBACK

’ @ }ﬂ Fade Duration - ‘ﬁ E Start |Automatically "I Loop until Stapped
e i = (A Fadein: (0000 = Vorumg — P12y Full Screen S
EMOVE nm r o e [ H :
7 Bookmark Bookmark  Video B1FadeOut 0000 - - L] Hide While Not Playing | Rewind after Playing
Video Options

Preview Bookmarks Editing

— Click on the PLAYBACK tab and find the Video Options section. Set the Start setting to Automatically
using the drop-down menu.

The video will now play when the slide is opened. Save the presentation as task19g.

Task 19h
Open the presentation that you saved in Task 19g. Add the sound clip pressound.mp3 to
slide 1. Play this sound track only once when the presentation is run.

Add sound to a slide Eﬁ :ﬁ I
Open the presentation in slide 1. Select the INSERT tab, click on the Audio i o
icon, then on Audio on My PC... from the drop-down menu. > |4 Mdooabyie |

Fecord fudie.. |

From the Insert Audio window

(!-;'- = T o Choplar 18 » MewSowce CD o Sawieh M Sovice CD B
e B~ B @ choose the file pressound.mp3 and
T ® Mame B = Titke Comritrating atists:  Album CliCk on the I]]Sﬂ!’t bu.ttcrn'
Pis T o
o 27 Preso s The audio file (sometimes called
& e a sound clip) is now on this slide.
o Data (B : Move the cursor to the AUDIO
€ Maldbres 2013 r TOOLS tab and double click the
e v <l » left mouse button to select Play in
File name: | PresSaund mp3 v | Audio Filss Cadteadenaacs, v Background.
s - [ ] e
B EH S 0 - Task 10h.aptic - PowerPoint AUDIC TOOLS
HOKE INSERT DESGN TRANSITIONS ANIMATIONS SLIDE SHOW REVIEW VIEW FORMAT PLAYBACK
— } | i - -
g [ gy | (e o - E gl il |9 Hide During Show q ‘l‘ DN
P El L ol Fadeln: [0000  Z| i [#] Play Acioss Slides -y = Pﬁr'
BITOVE i e ] 1 2 i
Boekmack Goctrure Audin MaFodeOut 000 2| . 2 Locp urtd Stoppsd [ newind sherPlaving. | e
Prericw Bookraarks Editimg T Audio Options Audio Styles

This will automatically change some of the other settings, for example the Start
option changes from ‘On Click’ to ‘Automatically’ and the ‘Play Across Slides’
and ‘Loop until Stopped’ check boxes have been ticked. As the question asks
for the sound track to be played only once, remove these two ticks. Test the
presentation to check that it works. Save the presentation as task19h.

£



19.4 Create presentation slides

’ :
Task 19i
Open the presentation that you saved in Task 19h. Add:

® an arrow on slide 5 pointing from the first bullet point to the largest segment of the pie
chart

® a callout box on slide 6 telling the reader that the image of a computer is placed on the
master slide

® the text '@ Microsoft’ at the end of the first bullet point on slide 6 in a in a black, 12 point,
sans-serif font

- 6 point, horizontal, red line on slide 6, above the image you inserted in Task 19f.

.J

Open the presentation and select slide 5 using the Slides rab. Select the INSERT
tab and click on the Shapes icon.
A drop-down menu of available

USing PowerPoint shapes will appear.

Select an arrow to be included

Ease of use on the slide, Click the left mouse
* B6% of students found Stugent ;
ity io Use iy button where you want the ,
» 120 students in the arrow to start and drag the point
sample

of the arrow to the position
that you want it to finish. The
finished slide should look like
this.

To place the callout box on
slide 6, select slide 6 and again
select the INSERT tab and
Shapes icon. This time select a

callout box from the Callouts section of the drop-down menu. Click on

the slide and drag the callout box to draw it. It is easier if you make the box
~ too large and reduce the size later. When you have placed the box, grab and

drag the yellow handle to move the point of the callout box so that it points

to the image. Py

rPoint

rPoint rPoint

TR s Fas Beer
plased oF the madte sida

owerPoint

owerPoint

owerPoint

IS fun

IS fun IS fun

Type the texr that you require into the callout box (you cannot see the cursor as

you can with a text box) and then resize the callout box using the drag handles. —

It may look similar to this.

To insert the copyright symbol, click the left mouse button to place the cursor
after the ‘t” at the end of the first bullet point. Select the INSERT tab and click
on the Symbol icon.

Limes
i an Bl s O I W M O i
Roctangies
O ' i 1 2 |
Haac Shapes
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19 PRESENTATIONS

This opens the Symbol window. Scroll through the available I — - |
list of symbols until you find the ‘©” symbol. e ol T B8 T B
Click on this symbol and then click on [ followed by A0S :::.: G A CEREN

2=, Add the text ‘Microsoft’ after the symbol and highlight sirulviwx[v [z (1]~ _[alble
both the symbol and the new text. Set this to a black, 12 point, de.let ;; . '+ S B E
sans-serif font using the methods learnt earlier in the chaprer. e P : TR il
To insert the red line, select the INSERT tab, then click on e, .
the Shapes icon and select a line. Drag the line horizontally A kel 3 L0 B R M S
across the page. Click the right mouse button on the et e e

line to open the Formatr Shape window. Use the
Line outline and Line style sections to change the
colour and thickness of the line. The completed slide USI ng Powe rPOiﬂt
should look similar to this.

Save the presentation as task19i.

Thig image nas bean

Now experiment EEEiltetEts

Task 19j s i
. with Power e
Open the presentation that you saved in Task 19i. Apply W = :
iy S e i = Try its features
transitions between all slides in your presentation. g
* Have fun!

Animate all the bullets on slide 3 so that they appear one
at a time.

Working with PowerPoint
is fun

19.4.6 Transitions between slides

Transitions between slides are the methods used

to introduce a new slide. This can be simply

replacing the existing slide with a new slide or using a number of different
features to change from one to another. All transitions are located in the
TRANSITIONS tab.

Open the presentation. Select the TRANSITIONS tab and find the
Transition to This Slide section. Click the left mouse button to apply a
transition and see the effect that it uses. There are more transitions available;
you can use the scroll bar to see them.

el L = - “m A = e = = l AL Sound: [H.Uhundj‘ <] Pulvance Sicde

. = - . il K b = ] o [ | O Duatiors: 0200 3| [ On Mouse Click

Frexview | Heme Cud Fadu [ Wipe St Frved  Random Barz  Stupe Umewe |2 ' B hpebiTohl 7] e [o0en -
Premen fraramions to This oo 1 Timing ~

Lﬂlick on the icon to select the transition that you wish to use and then click on
the Apply To Allicon to apply the same transition to all slides.

Advice

Always use the same transition effect between slides and the same animation effect
throughout the whole presentation. Consistency in these areas is just as important as
using consistent styles and colour schemes.

e



18.5 Display a presentation

19.4.7 Animation effects

Select slide 3 and highlight only the first item in the bulleted list. Select the

ANIMATIONS tab and find the Animation section. Click the left mouse butron
to apply an animation and its effect. There are more animations available; you can

use the scroll bar to see them.

v \J
RN % & & B -y
il}w:w Mo e Fade Faln Sl Hpe ? ..::-..I a..;.fd.:“, e Arination Pairter | (5 Do ¥ Wi LT
Click on the icon to select the animation that you wish to use. To set each bullet
to be individually animarted, select them one at a time to apply the animation to
each individually. To change when the bullets appear, use the
Start and Delay options.
Opening the Animation Pane allows you to see the timings and to edit these
by dragging the slide bars for timing (as shown) or by clicking the right
mouse button on each animation. : s
The task instructed you to ‘animate all the bullets so that they appear one | A7Maton Fane
at a time’, so select Fade, Wipe or Float In for each bullet point. This sets Lo o
the animation. The timings are set as shown above, so there is a small delay | /& * T B

between each bullet; in this case the chosen delay was 2 seconds, but this
has only been applied to the first bullets.

Itis a good idea to have the Animation Pane open so that, when you
need to show evidence of your animation effects, these can be seen. To test | |5 | s b

the animations, highlight those you wish to test in the Animation Pane =
and click on " P#== | Save the presentation as taskl9j.

19.5 Display a presentation

| 2% & Sscimegs [ g ) :
—Tﬂmmmu:—l"i_ -
|47 % Geophaand e [
| 35 s Soud B
|65 % Tomeons |

B J]

The easiest way to display a presentation is to press the <F5> key, which runs
the presentation from the start. An alternative is to select the SLIDE SHOW

tab and choose from the options to start
from the beginning, from the current slide,
or to present online and allow others to
download and run your presentation.

® I P &

HOME  IMNSERT  DESIGM  TRANSITIONS  ANILIATIONS SUDESHOW = REVIEW |

E-E' Lr"ﬂ _'{."}. .{:_‘ [] Pray Manaticns

1) b Tismiang

Froem Fram Present Cusoem Shde Setlp Hide Erheane Record Slide |

Begirning Cumint Shde  Onfines  Show - Shide Show  Slide

To stop a presentation that is running Start e show

press the <Escape> key. T
19.5.1 Set up the slide show

To set up the slide show, select the SLIDE SHOW snowtype

tab then click on the icon for Ser Up Slide Show.
This opens the Set Up Show window, which will
allow you to set the show up in the way you want
to deliver it. If the show is to be used as an on-
screen carousel, perhaps to show messages around
a building or to visitors in a foyer, it is usual to
loop the show continuously. This is selected by

ticking this box.

() Presented by o spesker Full sozen)
() Brivwsed By an Indivicial pindaw)
() Browsed at a Kosk (full screen)

Show opiions
#=[ | Loop ronkinuousty until ‘Esc’
| ] Show without noratien
] snow watno it animation
[] oicanie nardware grapnics acceleration

Fan cobor: |ﬁ - |

Other options for showing the presentation
manually, with or without the animations running,
can also be selected from this window. When you have
made your choices select the [__&__] button.

Later pointer color: | 28 v

Timings  Shows L% Show Media Controls
51l

SR shides

|

O gom g | Te s
Ut i 5 INORAE

Auhvonce slides

() danualiy
(@ Lsing timings, if present

Muttiphe moniton

Shide show monitor:
[utomatic vl
Resolulion
|Use Current Resaluiar
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19 PRESENTATIONS

19.5.2 Save a presentation

As with all your work, make sure that you save your presentations regularly using
FILE and Save.

19.5.3 Print a presentation

To print evidence of your work, you must identify what types of printouts are
required. Sometimes you will be expected to print only the slides, but more often
you will need to print audience or presenter notes; for these printouts you will
need to select FILE and Print. Screen shots are the best way to show evidence of
transitions and animations.

crask 19k

Open the presentation that you saved in Task 19j. Print your presentation showing:

@ only the slides

@ presenter notes

® audience notes with three slides per page and space for the audience 1o make notes
@ svidence of the transitions between slides

® evidence of the animations used on slide 3.

\
Print slides " i e
Select FILE and Print to open the Print ek i
window. In the Settings section, select e
P'rint All Slides if all slides are required. =
To print only the slide /s content with no = = na—
iq:il.d:ﬁmml notes or space, select Full Page — B Using PowerPoint
Slides. T

An example of the printed material e
(in this case slide 1) is shown here. :" e . ,

To send to the printer click on Print. S Hints and tips

For IGCSE students




18.5 Display a presentation

Print presenter notes

In the Settings section, select Notes
Pages, which will produce a view of
the slide with the presenter notes

that you placed with each slide printed
below the sliclic. Click the Print butron.

Print audience notes

As you can see in the screen shot, the drop-
down menu for the type of printing offers a
wide range of options. If you require space
for the audience to make their own notes,
then 3 Slides per page is the best option. —
This matches the printout required for the
third part of Task 19k.

Print Layout
| =
bl Page Shoes Hl!l_u fq_u | Dhiltlne
Flandeaty
| ] |
1 Shde 2 Sitdet 1t

& Shdes Honmoartal | & Shdes Hermentsl 3 Shdes Haonzontal

BB

B Sl Verrieal S Slisles Warnenl

4 Slides Vertiesl
Framae Hades
Seale bo Pt Paper
High Qs efity
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Fas g Frrme
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i 1

Using PowerPoint

HMiris aoinid tips
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19 PRESENTATIONS

Print evidence of slide transitions

— Select the VIEW b and click on the icon for Slide Sorter view. Use the <Print
Screen> key on your keyboard to copy this into the clipboard and paste the image
into a word-processed document so that you can add your name and other details
before sending it to the printer.

B EH % 37T Task Wi ppoe - BomePain T B - O %
HOME MSIRT ESGH TRAHEIT WS AMAJATHIFNG SLIDE SHOW FRER WVEW Db Brows = .
| i'Es-_' = . Rl = m= S evang a T F
|'“— \ L|’_| "'—"I E'] A Q o L o a'\.nﬂ-h'
'_"ﬂ-_ml's-ﬂﬁ Sike foim Remdrg | Sile Handok et Noin  Zeem itk Hew Seikch. | Uaerm
View Gofer Fage  View  Made Masto Mastr s Wiirdow Bk mnd Whibe  gngone T M 0 indows
Bt Vi BLETD W retaw Taom ColaGrapean Avadoe AL -
Using PowerPomt | Using PowerPout | Using PowerPouut Using PowerPoinl
What & Poeprfuin: Who ahjrotyoon fergan
Hinis and tips el st avimivear e i
e Wb ierlncdy
i e vy
-
s
| I | |
- a4 - i - 4 -

___' 'u!g PowserPoint

You can see from the Slide Sorrer view the evidence thart transitions have been
added to each slide.

Print evidence of animations

Select the VIEW tab and click on the Normal icon to return to the Normal view
of the slides. Select slide 3. Make sure that the Animarion Pane is visible to the
right of the slide. Use the <Print Screen> key on your keyboard to copy this into
the clipboard. Paste the image into a word-processed document so that you can
add your name and other details before sending it to the printer.




19.5 Display a presentation
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== E Using PowerPoint .

What objects can be used

* Text

* Static images

* Moving images

* Graphs and charts

2| DumFrwuto | = Sound
-_"_\°| i = Transitions
_ '__._ n * Animations
f iy Prwburm | - i
'I--:.-ﬂl
i
k
Chelc to add notes Lacsmdds = o3 [ R S ] | ils

The numbering next to each buller point shows thar each buller is animared
separately from the others. Further detail about the animation of the bullets can
be seen in the Animation Pane.

e e

Activity 19b
Open the presentation that you saved in Activity 19a.
Add the following presenter notes to the slides:

@ Slide 1: Welcome to my presentation giving tips about website authoring using HTML.
® Slide 4: An intranet is internal within an organisation and is managed. The internet is global and is not managed.
@ Slide 6: There are many other websites that can offer you help.

Place the image website.jpg on the right side of slide 6. Crop this image so that only the crest and name are visible as shown below.
Add a red arrow, 3 points wide, from the text 'Cambridge website' to point to this image.

Apply transitions between all the slides in your presentation.

In slide 3 animate all the bullets so that they appear one at a time, in the order that they are in the list.

Print the presentation showing:

@ presenter notes
@ audience notes with six slides per page
® evidence of the transitions between slides EECAMBRIDGE

# evidence of the animations used on slide 3. &P Inrermational Examinations

o



20 Data analysis

In this chapter you will learn how to:

# create the layout for a spreadsheet model

@ enter text and numeric data into a spreadsheet

@ use editing functions, such as cut, copy and paste

@ enter formulae and simple functions into a spreadsheet

# replicate formulae and functions in the spreadsheet

@ test the data model

@ select subsets of data within a spreadsheet

® sort data within a spreadsheet

@ change the display and format of cells within a spreadsheet
# change the size of rows and columns within a spreadsheet
® adjust the page orientation

# save a spreadsheet

@ print a spreadsheet displaying formulae or values.

For this chapter you will need these source files from the CD:

@ classlist.csv @ rooms.csv

@ client.csv @ salary.csv

@ clubs.csv ® sales.csv

® costs.csv o staff.sv

@ items.csv @ tasks.csv

@ jobs.csv ® teachers.csv

® operators.csv @ tuckshop.csv

® project.csv @ tutors.csv. /

20.1 What is a data model?

For data analysis, you will use a spreadsheet model to explore different possible
answers. These models are often financial, mathemarical or scientific, Iris sometimes
called using a ‘what if” scenario or ‘what if* modelling. Tt lets you change dara in the
spreadsheet to see what will happen to the results. In a practical examination you may
be asked to build a simple spreadsheet model and edir (change) the data within the
model, or even change the model itself, to produce different results.

20.1.1 Spreadsheet basics !

You will use Microsoft Excel to create

your data model. Select the

Excel icon from the desktop. ”
From the next screen select ‘Blank

workbook”.
A spreadsheet is a two-dimensional

table split into rows and columns.

It looks like this.
It is made up of a number of ]

individual cells, like this.
This cell (with the darker outline) is

the cell that has the cursor within it. To help us to use individual

cells in a spreadsheet, each cell has an address. In this example the cell

with the cursor in it is called cell E9 and the cell that has been coloured red is

called cell C6. The red cell and all of the yellow cells are in column C, and

the red cell and all of the blue cells are in row 6. A spreadsheet is sometimes called

a sheet or even a worksheet. Many sheets can be held within a single workbook in Excel.
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20.1 What is a data model?

Insert cells, rows and columns

To insert a cell into a spreadsheet, right mouse click on the spreadsheet where fesest
you wish to insert the cell. From the drop-down menu select Insert... which C) Shifh eeifs right
opens the Insert window. =
i ; ; : ") Entire jow
This will allow you to insert a cell (by selecting one of the top two options, O Endhs sokinn

which creates the space for the cell by moving all other cells to the right or down,
depending on your choice) or allow you to insert a row or a column.

| or

Delete cells, rows and columns
To delete a cell from a spreadsheet right mouse click on the cell you wish to

delete. From the drop-down menu select Delere... which opens the Delete —— e

window. T Snift celis yp
This will allow you to delete a cell (by selecting one of the top two options, Lot

which removes the cell by moving all other cells to the left or up) or allow you to S s

delete a row or a column. ok || Caneel

Advice
Remember that a column holds up the roof and you can see a row of houses.

[Task 20a

Create a spreadsheet to multiply any two numbers together and display the result.

Ea oo
The contents of a spreadsheet cell can be: EEE o s sELOUT  FORMULAS  DATA AR

e a number a4 - X o fr| et

e text, which is called a label A B ) C

e a formula, which always starts with an = sign.

1 Multiplying two numbers
Move the cursor into cell A1 and click the left mouse button. 5 ' 1
Type in the label ‘Multiplying two numbers’. Move the cursor
down into cell A2 and enter a number. Repeat this for cell A3. 3 &

4

5

In cell A4, enter the formula =A2*A3 so that the spreadsheet a
looks like this. -

You will see that the formula is not visible in the sheet and that
the cell A4 only contains the answer to the calculation within this
cell. The formula for the cell containing the cursor can be seen in
the formula bar. BE S o -

If you have created the spreadsheer as shown, you should be B ore e eaceuavour  romwass  oATA R
able to change the contents of cells A2 and A3 to multiply any
two numbers together. The changing of cells to see the results is
called modelling. A B c

e - X o Jr | s

If you enter large numbers into cells A2 and A3, the result 1 Multiplying two numbers
in cell A4 may not appear as you expect it to. It may look 5 455555
like this. |
3 222
= 4 | 1.01E+08
5



20 DATA ANALYSIS

This tells you that the number is too large to fit into the aa 1 [ X v f]
column. To expand the width of the column, move the cursor to A B c
the end of the column heading for column A like this. ——
Double click the left mouse button to expand the column 1 Multiplying two numbers
width to fit the longest item stored in this column. The 2 | 455555
spreadsheet now looks like this. You can see how the label and 3 222
all of the data are fully visible. T EFTTET
Save your work in your Task20a folder. .
i EH % -
Advice _ HOME  WERT  PAGELAYOUT  FORMILAS  DaTa
You must show the contents of all cells fully in your s ,
spreadsheet printouts so that your method and results can £ NE[X & et
be seen. A
1 Multiplying two numbers
20.2 Create a data model |
2 _ 455555
3 222
Task 20b
Create a spreadsheet to display the times table for any number you 4 101133210
choose to enter. Print your spreadsheet, showing values and formulae. 3
BHS - =

For this task, you need to design and create the data model to calculate
and display the times table for any number that you choose. You must
therefore have a single cell that contains the number to use for all the
calculations. In this model you can place a simple number, such as 2, in
cell Al, so that you can easily tell if you have made a mistake with your
formulae later on. Type the label ‘Times Table” in cell A2.
You are going to create the times
E e swuer s  table incells A3 to B12. The cells
_ in column A hold the number to
X« B multiply by and the cells in column B

A B hold formulae to calculate the answer.
2 Times Table  Move the cursor into cell A3 and enter

the number 1, then move into cell
A4 and enter the number 2. Rather
than repeating this process another
eight rimes for the numbers 3 to 10,
highlight cells A3 and A4, as shown
here. Move the cursor to the drag
handle in the bottom right corner

Bl o= e e omamss os

23 = P [x o Rl

A B (
2 Times Table

DY ®~No WV EWN =

— —
M

of these cells.

Iawmqmm|hwma

the bottom right corner of cell A12.

=
N -

13 B replicates the cells down.

Click and hold the left mouse button
on the drag handle, dragging it down to

This

replicates (copies) the cell contents. Excel
realises that the numbers in cells A3 and A4
increase by one, so uses this pattern as it
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Move the cursor into cell B3 and enter the formula =A3*$AS$1.
The $ symbols in the reference to cell Al will be used by Excel to keep
that cell reference the same when this cell is replicated into cells B4 to
B12. Use the drag handle in cell B3 to replicate this formula into the

cells down to B12. The results should look like this.

Without checking the formulae, you can see that this has produced
the correct results for the two times table. Change cell Al to another
number to check that the formula works correctly. Print this values view
of the spreadsheet using the FILE tab, followed by I'rint and then,

the Print button. p B
Prinl

20.2.1 Display formulae

To display (and then print) the formulae used in the spreadsheet, select
the FORMULAS tab and find the Formula Auditing section. Click on
the ¥ show Formulas icon. The spreadsheet now looks like this.

Each of these formulae contains both absolute and relative
referencing. In cell B3, the reference to cell Al (with the $ symbols)
is an absolute reference and the reference to cell A3 is a relative
reference. You can see from this view that the reference in cell B3
to cell A3 has been changed as the cell has been replicated, as it uses
relative referencing, but the reference to cell Al has not been changed
during the replication, because absolute referencing has been used.

To return to the view of the spreadsheet that shows the values,
click on the %] show Formulas icon again.

20.2.2 More editing tools

Other standard Windows editing tools can be used in Exeel, such as cut, copy
and pas
An alternative method of replicating cell B3 into cells B4 to B12 is to enter

the formula in cell B3, right mouse click on this cell and select Copy from the
drop-down menu. Highlight cells B4 to B12 and right mouse click, selecting
Paste from the drop-down menu. This will paste the formulae, adjusting the cell
references for A3 as this is a relative reference but keeping the absolute reference

for Al. The results are identical.

20.2.3 Accuracy of data entry
When you are asked to ‘create a data model that looks like this’, make sure

that you copy the model in the question exactly as shown. Do not try to make
improvements or use other features (such as colour and formatting) unless asked ..

te. These can be used to copy the contents of one cell into another cell.

EH B & =
HOME MEERT PAGE LAWIUT FOARAA &S DT
& - (o fr| ez
A B | (
1 2 Times Table
2y }
3 1
4 pll
5 3|
6 4
7 5
8 6|
9_ 7
10 8|
1 9
12 10
17
B H®S -
Bl o seinr eaciasvouT  Foaiess
# IR AT
A [
1 (2 Times Table
2 Y
31 =A3*SAS1
fl_ 2
5|3
6 _4
7|5
8 |6
9|7
108
1119
12 |10

to do so. This is very important. Do not insert rows or columns, or remove rows

or columns containing blank spaces, unless instructed to do so.

When you type data into a spreadsheet (or any other form of document) you

must make sure that the data that you have entered is identical to the original

source document or question. Do not rush the data entry and check carefully that
it has been entered with 100 per cent accuracy. This is even more important when
working in a spreadsheet because one error, for example a mistyped number or
decimal point in the wrong place, could cause all of the data in the spreadsheet to
be incorrect. Care must also be taken when entering a formula, as one small error is

likely to stop the spreadsheet working as it is expected to.
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20.2.4 Use formulae

Simple mathematical operators can be used to add, subtract, multiply, divide and
calculate indices (powers) of a number. Each mathematical operator is placed in a
formula, as you did in Tasks 20a and 20b.

® For addition use the + symbol.

e For subtraction use the — symbol.

e For multiplication use the * symbol.
e For division use the / symbol.

Indices are calculated using the * symbol, so the contents of cell A2 squared (x2)
would be typed as =A2"2.

- N
Task 20c
Open the file operators.csv.
Choose two numbers. Place these in cells Bl and B2. Calculate in cell;
@ B4, the sum of the two numbers
@ B5, the difference between the two numbers
@ B6, the product of the two numbers
#® B7, the contents of cell B1 divided by the contents of cell B2
@ B8, the contents of cell B1 to the power of the contents of cell B2.
Check that the formulae have worked before printing your spreadsheet showing the values
and again showing the formulae used. P
Open the file operators.csv in Exeel. Extend the width of column A so that all Number X | 4
the labels are fully visible (see Task 20a). Move the cursor into cell Bl and enter s
the number 4, then into cell B2 and enter the number 2. These numbers have i) O B
been chosen so that you can easily check your calculations. It is wise to perform X+Y Pafmsec
all calculations by hand before entering the formulae. This will make sure that =
: ; X=Y 4-2=2
you understand the formulae that you are using and you will be able to see the < —
results of the calculation before the computer has shown you its results, These i TR
calculations may look like this. ol Y 4/2=2
® Addition: move the cursor into cell B4. The sum of the two numbers 2Y 4 2=18

is needed in this cell, which means to add the contents of the two cells
together. There are two ways of doing this: one method uses the + operator
and the second uses a function. You will be shown how to use the SUM
function later in this chapter, but the formula to enter in this cell for the +
operator is =B1+B2. This can be typed in followed by the <Enter> key, or you
can type the = sign, click the cursor into cell B1, type + and click in cell B2
before pressing the <Enter> key.

® Subtraction: move the cursor into cell B5. The difterence between two
numbers is needed in this cell. Enter (using either of the methods described
in the addition section above) the formula =B1-B2, followed by the <Enter>
key.

e Multiplication: move the cursor into cell B6. The product of two numbers
means to multiply the two numbers together; you need to enter the formula
=B1*B2, followed by the <Enter> key.

2
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e Division: move the cursor into cell B7. This cell needs a H S s nama i 2ot g
calculation to divide the contents of cell B1 by the contents of

cell B2 using the formula =B1/B2, followed by the <Enter>key, ~~ " :

e Indices: Move the cursor into cell B8. This cell needs to o Pre——— 3
calculate the contents of cell B1 to the power of the contents of S e i e =
cell B2 using the formula =B1"B2, followed by the <Enter> key. :

. 4 SumofXandY 6
Advice ) 5 Difference between X and Y 2
The » symbol is often found using <5hift> and <6>. 6 Productof and Y 8

To check that the formulae are correct, compare your original 7 [k divided by ¥ 2
paper-based calculations with the values in the spreadsheet. . 8 Xtothepowerofy 15
You will notice that the values chosen earlier in this task were s
carefully selected to make the maths easy. The more difficult [ R L
calculations are likely to be the division and indices. These v %
numbers were selected so that the 4 divided by 2 gives an easy A B
result; 4 to the power of 2 is also reasonably easy (4x4). ¥ Bk Bar ¥ 7
Print the values, making sure that your name is fully visible on % eecoRdnuriBer. ¥ 2
the printout, Select the FORMULAS tab, then click on the Show 3
Formulas icon to change the display to show the formulae, which T P e— wB1tB2
should appear_ like this. ¥ 5 Diffcrence between XandY  =B1 B2

Save and print the spreadsheet. o s R S

7 X divided by Y =B1/B2
20.2.5 Named cells and ranges T S

When an individual cell or an area of a spreadsheer is going to be

used a number of times within the formulae of a spreadsheet, it is often a good idea
to give it a name. This name should be short and meaningful. In the case of a large
spreadsheet, it is easier to remember the name of a cell, for example VAT or AveMiles,
rather than trying to remember the cell reference, for example AC456 or X232. Once
a cell or a range of cells has been named, you can use this name in all your formulae.

Task 20d

Open the file sales.csv. This spreadsheet will be used to calculate bonus Bame: | ynit

payments to sales staff for a small company. Stope: |y.rnFu? ook |:]
Mame cell B1 'Unit’. Name cells AS to C7 ‘Rate”. Name cells B11 to G18 "Sold'. Comment i"‘"’ is the price charged to the

customer for each item sold

Open the file and find cell B1. You will name this cell “Unit’. Right

click on the mouse in this cell to get the drop-down menu. Select the X
option to Define Name... which will open the New Name window. Beferstor | =sanesisest
In the Name: box, Excel will suggest a name for the range. It uses Lok || conct |
the layout of your spreadsheet to do this. For practical examinations, :
ignore this suggestion (in this case the name that B S o

it suggests is too long to be used) and overtype it i
. . 4 . . FILE
with the word Unir, as instructed in the question.

Add suitable text in the Comment box so that the = ; 7 f
: X

INSERT PAGE LAYOUT FORMULAS o

240

window looks like this. ol il R I o
To name the range click on . _ A B
When you move the cursor into cell B1, you will : = = -
1‘[Pnce per unit
7

240|

see in the Name Box that it is now called Unit.
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To create the named range for the rate, you must highlight the cells
between A5 and C7. Do this by clicking on cell A5 and, while holding
down the left mouse button, dragging the cursor to cell C7. Click the

Rate

right mouse button within the highlighted range to get the drop-down Workboot ]
menu. Change the contents of the Name: box to Rate, Check that the bt iy

New Name window looks like this before clicking on [_0K__]. The ——
name of the range is only visible in the Name Box when just the cells in
the range are highlighred.

The final named range can be created in a similar way. Highlight
cells B11 to G18, then name this range Sold. Each of these named
cells and ranges will be used in other tasks. |

Save this spreadsheet as Task_20d as an Excel workbook, not in
.csv format.

=Sales!S455: 5087

e - 2O
20.2.6 Formulae and functions T
A formula in Excel starts with an = sign. It could be a simple formula - st o

period.

using mathemarical operators, such as =B1+B2, a complex formula
using nested statements (this will be explained later in this chapter) or
a formula including functions. A function has a predefined name such
as SUM or AVERAGE, to perform a particular calculation, It is an
operation built into the spreadsheet. There are many of these functions
in Excel, many of which are beyond the scope of this book, but each has
a reserved function name. If a question asks you to choose your own
name for a cell or range, you can not use these function names.

This section covers some of the more simple funcrions available in Exeel,
but does not describe all of the functions available or all those that may be
used in examinations.

SUM

The SUM function adds two or more numbers together. In Task 20c, you used
the mathematical operator + and the formula =B1+B2 to add the contents of two
cells together. As there were only two cells to be added, this was the most efficient
way of doing this. If there had been more figures to add, particularly if they were
grouped together in the spreadsheet, it would have been more efficient to use the

=SalestSBE11:56518

SUM function.
(Task 20e A B
Copy this spreadsheet model and calculate; 1 | Rate of pay £12.80
@ the total number of hours worked by all of these 2 Z
five people 3  Name ' Hours
o the average number of hours worked per person 4 | David Watson | 26
® the maximum number of hours worked by any of 5 | Graham Brown | 20
$hess fivs people 6 John Reeves 17
# the minimum number of hours worked by any of : T A T e
these five people. 7_| Brian Sargent 4
8 | Dan Bray 13
9  Total
10  Average
11 Maximum
12 | Minimum
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Open a new sheet and copy the labels and values exactly as shown in the table.
Select the HOME tab and use the B (bold) icon to embolden the cells shown.
To find the total number of hours worked you will need to click the cursor
into cell B9 and use SUM to add up the list of numbers. Enter the formula
=SUM(B4:B8). This should give the value 80.

An alternative way to use this function without typing it into cell B9 is for you
to use AutoSum. Move the cursor into cell B9, select the HOME tab and find

Advice

An alternative method is
to enter =SUM( then drag
the cursor to highlight
cells B4 to B8, then type )
and press the <Enter> key.

the Editing section. Click on the AutoSum icon.

& Tk This will place the SUM function into cell
? R B9 and attempr to work out which cells you
A 2 wish to add up (by looking at the layout of
1 Ratecfpay  12.8 your spreadsheet). It does not always get this
2 range correct, so check carefully. If the range
3 Name Hours is correct (as it is in this case) press the <Enter>
4 David Watson | 26| key to accept the AutoSum. If it is not correct,
5 Graham Brown | i'ﬂi you can highlight the cells to be added before
6 John Reeves ! i7 pressing the <Enter> key.
7 {Srlenswgant: | A There are many ways of using the SUM
g | iy T function, some of which are shown in Table 20.1.
9 |Total {=sum( ]
10 Average ==
Table 20.1 Ways of using the SUM function
Function Equivalent formula What it does
=5SLIM{E4:BE) =B+ B54+B6+B7 482 Adds up the contents of all the cells in the range B4 to B8
=5UM(D3,08,012) |=D3+08+D12 Adds up the contents of cells D3, D8 and D12

=5UMIDS:D8,F2}) | =D5+D6+D7+D84F2 Adds up the contents of the cells in the range DS to D8 and
the contents of cell F2

=5UM(MyRange) | Mone Adds up the contents of all the cells within a named range
called MyRange; this can be used with any named range

As you can see, the range of cells selected within these functions can include
a number of individual cells, ranges of cells, named ranges, named cells or a
combination of these. The AVERAGE, MAX (maximum), MIN (minimum),
and COUNT functions also work like this.

AVERAGE

To find the average (mean) number of hours worked, click the cursor into cell B10

and use AVERAGE to calculate the mean (average) of a list of numbers. Enter

the formula =AVERAGE(B4:B8).This should give the value 16. There are many

ways of using the AVERAGE function, some of which are shown in Table 20.2.

Table 20.2 Ways of using the AVERAGE function

Function Equivalent formula What it does

=AVERAGE{B4:BB) =(B4+85+B54B7+BBYS | Calculates the mean of the cells in the range B4 to B8

=AVERAGE(D3,D8,D12) | =(D3+D8+D12)3 Caleulates the mean of the cells D3, D8 and D12

= AVERAGE(DS:D8,F2) | =(D5+D6+D7+D8+F2¥5 | Calculates the mean of the cells in the range D5 to DB
and cell F2

=AVERAGE(MyRange) |MNone Calculates the mean of the cells in 2 named range
called MyRange

e 2 AutoSum - %Y H

el Fill =

i; Sort & Find &

& Clear~ Filter + Select ~
Editing
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MAX — R ————
To find the person who worked the most hours, dick the cursor into cell 1 Rate of pay £12.80
B11 and use MAX to select the largest (maximum) figure within the list of 2 |
numbers. Enter the formula =MAX(B4:B8). This should give the value 26, 2 Name Mo
4 |David Watson 26
MIN 5 !Graham Brown 20
To find the person who worked the least number of hours, click the 2 !gi";:“::t 1:
cursor into cell B12 and use MIN to select the smallest (minimum) P ' = Bm;g =
figure from the list. Enter the formula =MIN(B4:B8). This should give =~
the value 4. T .im.-erage 3
The finished spreadsheet should look like this. % e =
Save this spreadsheet as task20e. 12 P i
\

i .
Activity 20a
Open the file tuckshop.csv.

In cells B14 to B17, calculate the total number of days that all the students worked in the school
shop, the average number of days worked, and the maximum and minimum values.

Place your name on the spreadsheet. Print your spreadsheet showing the values, then print your
CpreadsMet showing the formulae used.

o
( "\ Advice
Task 20f sm' s it
; ’ ng a cell as an integer
John Reeves did an extra four hours work. Change the spreadsheet that you created in T E\rlll Sl t;m e €2
Tasl:k Egedt_o slhm; th;f} new figures. The manager wants to see the average number of hours decimalifraction part of
el e the number. This is not the
® an integer value same as formatting a cell
@ rounded to the nearest whole hour. to 0 decimal places, which

stops the decimal/fraction
4 part from being displayed
but will still be used in a
calculation.

LPrim. two copies of the spreadsheet showing these values.

Open the file task20e. Change the contents of cell B6 to 21 to add the four
extra hours that he worked. This gives an average value of 16.8 hours. Move the
cursor into cell C9 and enter the text ‘Integer’, then move into cell D9 and enter
the text ‘Rounding’. To get the first value requested by the manager, we have to
set cell B10 to hold an integer value.

INT

In mathematics, an integer is the word used to describe a whole number (with no
decimals or fractions). In Excel, the INT function takes the whole number part
of'a number and ignores all digits after the decimal point. Move the cursor into
cell C10 and enter the formula =INT(B10). This should give the value 16.

ROUND

Move the cursor into cell D10 and enter the formula =ROUND(B10,0),

This uses the ROUND function, which takes the content of cell B10 and rounds
the number to 0 decimal places: if the first digit after the decimal point is five

or more the number in cell D10 will be increased by one. For example, in cell

D
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B10 the value is 16.8, so the content of D10 is 17, as it =] A [ B R - E——
has rounded the value to the nearest whole number, The 1 |Rate of pay £12.80
spreadsheet should look like this. ; P T
Rounding can be us.ed with any number of d-emm_al 1 Davidwatson | Y
places, for example using rounding for currencies with 5 | Graham Brown 20
two decimal places can avoid calculation errors. 6 lohn Resves 17
Table 20.3 shows more examples of how you can use the BEa(Brian Sagent | 4
i . 5 _ . 8 |DanBray 13
ROUND funcrion, using cell Al, which contains the —
ber 62.5512 9 Total | 80 Integer Round
number . a L 10 _:-“'lﬁfﬂﬁ 16 16 17
it ..Mmtimum 26
Table 20.3 Ways of using the ROUND function = =
Result of
Function rounding | What it does

=ROUND{AT,2) 62.55 Rounds the contents of A1 to two decimal places

=ROUND(AT, 1) B26 Rounds the contents of A1 to one decimal place. Mote that the second figure
5 in 62.5512 has forced the previous figure to be rounded up

=ROUND(AT,0} €3 Rounds the contents of A1 to 0 decimal places. Note that the first figure S in
62,5512 has forced the previous figure to be rounded up

=ROUNDIA1-1) | 60 Rounds the contents of A1 to the nearest 10. The negative value for decimal
places allows this function to round numbers in tens, hundreds, etc.

=ROUND(A1,-2) | 100 Rounds the contents of A1 to the nearest 100, Note that the figure & has

forced the previous figure to be rounded up from 0 to 1

Save and print a copy of the spreadsheet showing the average number of hours
worked displayed as an integer value. Print a copy of the spreadsheet showing the
average number of hours worked rounded to the nearest whole hour.

fe
Activity 20b )
Create a new spreadsheet model to calculate:

® the whole number part of 375.56411

® 375.56411 rounded to two decimal places

@ 375.56411 rounded to the nearest whole number
® 375.56411 rounded to the nearest ten

® 375.56411 rounded to the nearest hundred

v ® 375.56411 rounded to the nearest thousand.

(Task 20g 1

Open the file project.csv. This file lists some workers and below each worker is the number of jobs
they have still to finish for a project.

Place a formula in cell A22 to count the number of jobs that still have to be finished for the
£mjm. Place a formula in cell A24 to count the number of workers on the project.

COUNT

For this task you will need to use functions that count ditterent values. It is
possible to count the number of numeric (number) values in a list using the
COUNT function. Open the file, place the cursor in cell A22 and enter the
formula =COUNT(A2:A19). This will look at the range A2 to A19 (notice
that you have not counted cell Al, which contains the title, nor cell A20, which
may be used for something else later) and count only the cells with numbers in
them. It will not count any blank spaces and should give the value 7.
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COUNTA

The COUNTA function works in a similar way to the COUNT function. Rather
than counting just the number of numeric values, this function counts the number
of numeric or text values displayed in the cells. It will not count any blank cells
within the range. There is no count function for just text values in Excel, so the
COUNTA and COUNT functions will both be used to calculate the number

of workers on the project. Place the cursor in cell A24 and enter the formula
=COUNTA(A2:A19)-COUNT(A2:A19). This will look at the range A2 to
Al9 and count the cells with text or numbers in them, then subtract the number
of cells with numbers in to leave only the cells with text in them, in other words
the names of the employees. It should give the value 9 and look like this.

21 |Number of workers who have not finished
22 |=COUNT(A2:A19)

23 |Number of workers on the project

|4 T "R

_ 2 |Laila aboli
2 | 4
4 |Sni Paryanti
| 7

6 David Watson

Al 2

_ B |Graham Brown
a

T!__-Eloh'l Raaves
=l
12 |Brian Sargent
A3 5
14 |Dan Bray
15
17| 2
18 Lea Cabusbusan
19 3
20

Number of workers
21 ;whn hawva not finishad
22 | 7
mumber of workers on

24 |=COUNTA(A2:A19)-COUNT(A2:A19) =
ﬁctivity 20c

Open the file classlist.csv. This spreadsheet lists all the students in a class. If a student has
attended any clubs during the year, the number of times they have attended is recorded in the
cell below their name.

Place a formula in cell A71 to count the number of students in the class. Place a formula in cell
@?4 to count the number of students who have attended extra clubs this year.

I'Tl'ais.k 20h

Open the file staff.csv. This file lists some workers on another project and lists each worker's job.

Place formulae in cells B24 to B28 to count how many of each type of worker are employed on
the project. Place a formula in cell B31 to count the number of employees with less than five years’
experience.

{Im a formula in cell B32 to count the number of employees with ten or more years’ experience.

COUNTIF

For this task, you need to count how many people have each type of job. Open
the file and place the cursor in cell B24. The function needed for this task is
COUNTTIF, which looks at the cells within a given range and counts the number
of cells in that range that meet a given condition. The condition is placed in the
function and can be a number, text, an inequality or a cell reference. There are a
number of ways the COUNTIF function can be used: any of the formulae given
in Table 20.4 can be entered in cell B24 and will give the correct result.

Table 20.4 Alternative formulze using the COUNTIF function

23 |the project

Function What it does
=COUNTIF($252:$8%521, * Director”) | Counts the number of cells in the range B2 to B21 that contain the
word ‘Director’

=COUNTIFJob, " Director") Counts the number of cells in the named range Job (B2 to B21) that contain

the word ‘Director’. This only works if cells B3 to B21 have been named “Job’

=COUNTIF(3B$3:38521,A24) Counts the number of cells in the range B3 to B21 that contain the same

text as the contents of cell A24

=COUNTIFlob,A24) Counts the number of cells in the named range Job (B3 to B21) that
contain the same text as the contents of cell A24. This only works if cells

B2 to B21 have been named 'Job'

e

o E]

Advice

MNote in examples one and
three in Table 20.4 that the
range $B8%$3:$B%$21 has been
set as an absolute reference
so that this range is always
in the same place if the
formula is replicated. Also
note that examples three
and four have cell A24 set
as a relative reference so
that it will look for the next
job title when the formula
is replicated. Named ranges
are absolute references, but
you must show screen shot
evidence that you have
named the range correctly
in practical examinations.
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Replicate the function in cell B24 into cells B25 to B28. As these cells are to

be replicated, methods three and four in Table 20.4 are the most efficient,

as you do not have to edit each formula with a different name for each row.

If a question asks you to show evidence of absolute and relative referencing,
then method three would be the most appropriate. If named ranges are required,
or absolute and relative referencing are not asked for in the question, method
tour is the most efficient.

To count the number of employees with less than five years” experience, place
the cursor in cell B31 and enter the formula =COUNTIF($C$3:5C$21,"<5" ).
This will look at the range C3 to C21 and count the cells with a number value
of less than 5. The speech marks around the <5 are needed to tell Excel that it is
dealing with another formula (in this case an inequality), rather than searching for
the symbols <5. The spreadsheet should show the value 7.

To count the number of employees with ten or more years’ experience, place the
cursor in cell B32 and enter the formula =COUNTIF($C$3:8C5%21.">=10").
The value calculated should be 5.

Save your spreadsheet as task20h.

r o

Activity 20d
Open the file that you saved in Activity 20c. This spreadsheet lists all the students in a class.
Mext to each student’s name is the colour of the house that they are in.

Place formulae in cells E2 to ES that use both absolute and relative referencing to count the
number of students in each house.

Place a formula in cell E7 to count the number of students with less than five clubs.

Place a formula in cell E8 to count the number of students with 12 or more clubs.

IF

An IF funcdon contains a pair of brackets and, within the brackets,

three parts, each separated by a comma. An example of an IF function is
=IF(Al1=5,A2*0.05,"No discount" ). The first part is a condition; in this
example, it is testing to see if cell Al contains the number 5. The other two
parts are what to do if the condition is met, and what to do if it is not met.
If the condition is met a number or label could be placed in the cell, or a
reference to another cell, or even a calculation that needs to be performed.
The same range of options applies if a condition is not met. In this example,
if the condition is met, the result of multiplying the contents of cell A2 by
the figure 0.05 is displayed in this cell. If the condition is not mer this cell
will display the text ‘No discount’.

f- 2
Task 20i
Open the file that you saved in Task 20h.

Add a new label 'Category’ into cell D2.

Place formulae in cells D3 to D21 to display Very experienced’ for employees with ten or more
years' experience, otherwise to display ‘Mot experienced’.

v
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Open the file and place the cursor in cell D2. Enter the label s —
‘Category’. Place the cursor in cell D3 and enter the formula . Project 153
=IF(C3>=10,"Very experienced","Not experienced" ). 2 Name
The reason that C3>=10 is used rather than C3>9 (which in many | :::ﬂ
circumstances would be a more efficient formula), is because one 2 :’;:;*;fﬂ
employee has 0.2 years’ experience. As the data does not only 7 | Rupinder Singh
contain whole numbers, there could be an employee with g

10 Henrs Ramas

9.5 years® experience so C3>9 would not work for all data. Do
not use absolute referencing in this formula as the reference to
cell C3 needs to change when you replicate the formula. Replicate
this formula so it is copied into cells D4 to D21. Your spreadsheet
should look similar to this.
Save your spreadsheert as task20i.

11 | John Mortlock

12 Cameron Gafnham
13 Brign Guthirie

14 Julka Frogisher
13 |Ban McNevin

16 Patrick O'Kaltey

17 | Thirumalan Asekman
18 Sean O'fyme

1% LeaCabusbusan

20 | Brian O'Driscoll

21 {Wim Van Hoffmana

i) 2

rActivity 20e

Open the file that you saved in Activity 20d.

Add a new label 'New students’ into cell F1.

Place formulae in cells F2 to F6 to display ‘Add to this house’ if the
number of students in this house is less than 6 or to display 'Full’ if the

number is & or more,
\ _J

20.2.7 Nested formulae and functions

A nested formula or function is having one formula or function inside another

one. Sometimes nested formulae could contain several formulae nested within each
other. If the nested functions include a number of ITF statements, be careful to work
in a logical order. Work from smallest to largest or vice versa (depending on the
question), Do not start with middle values; this will give incorrect results.

Task 20j

Open the file that you saved in Task 20i.

Change the formulae in cells D3 to D21 to display ‘Not experienced’ if they have less than
five years’ experience, 'Experienced’ if they have five or more years' experience and "Very
experienced’ for employees with ten or more years' experience.

For this task, three conditions exist. If the value for experience is:

e >=10 then display ‘Very experienced’
e >=5 then display ‘Experienced’
e <5 then display ‘Not experienced’.

Place the cursor into cell D3 and change the formula so that it becomes
=IF(C3>=10,"Very experienced" JF(C3>=5,"Experienced","Not experienced"))

Advice

Mote that as the conditions are all ‘greater than', they have been placed in reverse order.
For example, if the value for experience was 40 and the condition <5 was first, then >=5
next and then >=10: the first condition <5 would be not true, so it would go to the next
condition; >=5 would be true, so the result displayed would be ‘Experienced’; it would
never get as far as the test for >=10,

&

Iob
RO ra mimisr
Brogrammer
Anaiyst
Salos
Engineer
Programmer
Salles
Saley
Programmer
Anahyt
Darector
Engindger
BrogrEmmer
Engineer
Salas
Programmer
Brogrammar
Programmer
Engineer

Years axp Category

3 Mot exporianced
2 Wt experienced
13 Viery Enper encd
5 Not exparianoed
7 Mot experiented
5 Mot experisnced
& Not experienced
10 Yery enperienisd
14 Vory oxparienoed
7 Mot experiantad
3 Mot experisnted
§ Nt guparientgd
& Mol experienced
11 Very exparisnced
10 Wany gxperisnosd
2 Mot sxparisnbed
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Notice how the second part of the formula (highlighted in yellow) has been
placed as a ‘No” condition within the first formula. Be very careful to get the
brackets correct: each condition has one open and one close bracket. When you
work through this formula, it checks whether the value is

. % i A ] c D
greater than or equal to 10 first; if so, it displays the correct "
text. Then, if it was not true, it would check if the value is : Project 153
greater than or equal to 5 next; if so, it displays the correct =~ 2 Mame Job Vears exp Category
text. As there are no other conditions thar could occur, e St i
rather than having another nested statement the resulting 5 sriparyantl Analyst 12 Very experienced
text has been Placed‘ 6 Bishen 2atel Salss 5 experencad
z = R 7 Rupinder Singh Engi TE cad
Replicate this formula into cells D4 to D21. Your - toleii e i A
spreadsheet should look similar to this. = 9 Rupinder Vas Sales § Experienced
t L0 Henri Ramos Sales 10 Very eaperienced
Save your spreadsheer as task20j. i S i v et
12 Cameron Gamham Analyst 7 Experienced
' e N 13 Brian Guihrie Directar 3 N1 experienced
ACtIVlty 20f 12 Jufia Frabichar Enginasr & Experianced
Open th e tht you saved i Acity 20e. e o
Change_ the formulae in cells F2 to F6 to disp!ag_r "Add to thi'_s e e — 30}V ary saretancesd
house' if the number of students in this house is less than six, 1% Sean O'Byme Programener 2 Not esperienced
‘Ideal number’ if there are between six and ten students, or to 18 Le3 Cabusbusan Pragrammer 1 NO! eXperienced
display "Full’ if the nurmber is more than ten. 20 Brian O'Criseoll Pragrammer 0.2 Not experienced
i 21 wim Van Moffmann Engimesr 2 Not experianced
2
(- k.
Task 20k
Open the file that you saved in Task 20j.
Insert the label ‘Total experience for:’ in cell A34, the label 'Programmer’ in cell A35 and
‘Engineer’ in cell A36.
Insert a formula in cell B35 that uses both absolute and relative referencing to calculate the
number of years' experience for the programmers.
Insert a formula in cell B36 that uses both absolute and relative referencing to calculate the
number of years' experience for the engineers. P
SUMIF
SUMIF works in a similar way to COUNTTF. It compares each value in a range
of cells and, if the value matches the given condition, it adds the value in Adiica

another related cell to form a running total.

Add the labels as required by the rask into cells A34, A35 and A36. Move
the cursor into cell B35 and enter the formula =SUMIF($B$3:5B521,A35,
$CH3:5C521). The toral for this cell starts ar 0. This looks at the contents
of each row in the range B3 to B21 and compares the value in each cell to
the contents of cell A35 (which contains the text ‘Programmer’). If these two
items are identical it adds the value from the same row within the range C3 to
C21 to the total. When all rows in this range have been checked the total is
displayed in this cell. This happens within a fraction of a second as you press
the <Enter> key or change any value within these ranges.

To calculate the number of years” experience for the engineers, place

You could use named

ranges rather than absolute
referencing for cells B3 to

B21 and C3 to C21. One
alternative formula in

cell B35, which uses the
named range ‘Job’ created
earlier in the chapter, is
=SUMIF{Job,A35,8C%3:5C521).

A B

in cell B36 the formula =SUMIF($B$3:$B521.A36,5C$3:5C%21). P e E———
The results of these formulae should look like this. » 35 Programmer 3.2
Save the spreadsheet as task20k. 36 Engineer 26
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Activity 20g
Open the file clubs.csv.

Insert a formula in cell B37 that uses both absolute and relative referencing to calculate

the number of clubs attended by students in red house.
Replicate this formula in cells B38 to B40 for each house colour.

20.2.8 Use lookups

The term ‘look up’, as used in practical examinations, means to look up from a
list. It does not mean thar you should use the LOOKUP function, as there are
three variations of the LOOKUP function that can be used within Execel. These

are: LOOKUP, HLOOKUP and VLOOKUP.
LOOKUP

LOOKUTY is used to look up a value using data in the first row or the first
column of a range of cells and returns a relative value. For our purposes, this

is probably the least useful of the three formulae.

HLOOKUP

HLOOKUT is a function that performs a horizonral look up of data. This
should be used when the values that you wish to compare your data with
are stored in a single row. The values to be looked up are stored in the rows

below these cells.

Task 201

Open the file jobs.csv.

Insert formulae in the Description column to look up and display the JobTitle using

the JobCode as the look-up value.

Open the file jobs.csv and click the left mouse button

to place the cursor in cell C6. Enter the formula
=HLOOKUP(B6,$B$2:5H$3.2) into this cell. This
formula will look up and compare the contents of cell

B6 with the contents of each cell in the top (horizontal )
row of the range B2 to H3. When it finds a match, it will
take the value or label stored in the second row, which is
directly under the matched cell. The ‘27 ar the end of the
formula tells Excel to look in the second row of the given
range. Replicate this formula into cells C7 to C27. The

results should look similar to this.
Save the spreadsheet as task20L

VLOOKUP

v
— 4 A [ B c D
1 |Project160
2 lobCode _ 1 2 _ 3
3 %mhﬁtle Director Engineer Analyst
7|
5 |Name JobCode Description
€& |laila Aboli 5 Programmer
7 EGregMina S Programmer
& |5ri Paryanti 3 Analyst
9 BishenPatel 4 Sales
_ltl_; Rupinder Singh 2 Engineer

11 Sergio Gonzalez
12 |

VLOOKUP is a function that performs a vertical look up of data. This should be
used when the values that you wish to compare your data with are stored in a single
column. The values to be looked up are stored in the columns to the right of these
cells. The look up data can be stored either in the same file or in a different file.

&

5 Programmer
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Task 20m

Open the file tasks.csv.

Insert formulae in the CurrentTask column to look up the client, using the TaskCode for the look
up value and the file client.csv. Make sure that you use both absolute and relative referencing
within your function.

Open the file rasks.csv and click the left mouse button to place . a
F p " : £ s 2 i
the cursor in cell C3. The task instructs you to use the file client.csv 1 [TaskCode Client
tor the look up. Open this file in a new spreadsheet. Examine the layout 4 S
of this file to decide which type of look up formula to use. client.csv 3 2l Quattichem
looks like this. . . : >a 3 Hothouse Design
Because it is stored with the look up data in vertical columns, Ey ™
a VLOOKUTP is the most appropriate formula to use. Enter the formula R,
=VLOOKUP(B3,Client.csv!$A%2:$B$8,2 FALSE) into this cell. i 6 LGY
This formula will look up and compare the contents of cell B3 with B 7 Rock ICT
the contents of each cell in the left (vertical) column of the range A2
to B8 within the file client.csv. When entering this formula, you can add the
yellow highlighted section of the formula by moving the cursor into this file and
dragging it to highlight all of the cells in both columns, so it includes the look
up value and the result. The number ‘27 in the formula tells Excel to look in the
second column of this range. The ‘False’ condition in the formula tells Excel
to only display the match if it is an exact match. If you set this o “True” it will
find the nearest approximate match. When it finds a match, it will take the value
or label in the second column of the range A2:BS8,
which is to the right of the marched cell. Replicate i~ A 1 — c
this formula into cells C4 to C24. 1 Current client list
The first few results should look similar 2 Name TaskCode CurrentTask
to this. » 3 |Laila Aboli 6 LGY
Save the spreadsheet as task20m. _4 |GregMina 4 Avricom
5 | 5ri Paryanti 6 LGY
- 6 Bishen Patel 6 LGY
Advice 7  Rupinder Singh 3 Hothouse Design
Experiment with these settings. Change the value in cell 8 Sergio Gonzalez 5 Binnaccount
BE24 to 5.2. See the result of this change. Now change the 9 Rupinder Vas 1/ Roctrainer
exact match condition from False to True in cell C24. See 10 Bryan Revell 1 Rootrainer
the result of this change. Try other numbers, like 5.9 in Sl senri Ramos 7 Rock ICT

B24, to see what happens.

(Activity 20h

Open the file tutors.csv. This lists a number of students and the initials for their personal tutor.
Insert formulae in the Tutor Name column to look up the tutor's name using the file teachers.csv.
Insert formulae in the Room Mumber column to look up the room number using the file
rooms.csv.

Make sure that you use both absolute and relative referencing within all of your functions.
Save your spreadsheet,
\
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20.3 Test the data model

Designing a test plan and choosing your test data are the most important parts of

testing the data model. If you test every tormulae of the spreadsheet thoroughly the

number of possible errors is reduced when you use the spreadsheet with real data.
Choose data that will test every part of a condition. If you are testing calculations,

use simple numbers that make it easier for you to check the calculations. Be careful

to test each part of the spreadsheet with normal data that you would expect to
work with your formulae, with extreme data to test the boundaries, and with

abnormal data that you would not expect to be accepted. Carefully check that each

formula and function works as you expect it to by using simple test data.
For example, to test the look up used in Task 20m:

e make sure that each number between 1 and 7 (normal data) is used in the
TaskCode

e use 0 and 8, and other abnormal data

o use decimal values berween 1 and 7.

Write down each number and the expected results before trying each number in
the TaskCode column, Check that the actual result matches the expectred result

for every entry. If not, change the formula before starting the whole test process
again. A test plan for this formula would be similar to that shown in Table 20.5.

Table 20.5 Sample test plan for Task 20m

Dt enbry in B3 Db toype Expected result Actual result-
| Exbvame N ormal Rechvainer
Z Horwal Guetbchewm
3 Hevmal Hethouge Desian
& Hearwial Avvicawm
< Heawmanl Binnaccamk
F Hirwnl LGY
7 Erbreme /N orwal Reck ICT
i) Hewavisunl Evver = value wok anmilable
f flovorma] Ervoe — valie not enteilaple
13 Aowerous] Erver - value not ewmiloble
L4 Aenareie] Evrer — valie not svailaile
T2 Hip ol Evver = yalue mek ayamilaiele
4 Hioworms] Errer — value net svailawle

It is very important to check carefully ranges within formulae and functions.

Check that all formulae and functions work before using real data in your model.

If you find an error during testing, correct it, and then perform all of the tests
again as one change to a spreadsheer can affect lots of different cells.

20.4 Manipulate data

Selecting a subset of data means getting Excel to search through data held in a
spreadsheet to extract only rows where the data matches your search criteria.

20.4.1 Search using text filters

Task 20n

Open the file that you saved in Task 20m,
Select from all the data only the employees who are currently working on jobs for Binnaccount.

@

Advice

Always do all your
calculations for the
expected results by hand
before attempting any
testing on the spreadsheet.

Advice

If a question asks you to do
something and justify it,
make it clear why you have
made your choices and not
made other choices.
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Open the file that you saved in Task 20m and highlight cells A2 to C24. Select

the DATA tab and find the Sort & Filter section. Click on the Filter icon to

—display an arrow in the top right corner of each column, like this.
For this task, you need to use this arrow to select the people working on the

REVIEW b‘i‘lﬁ ADD-INS

8l Em Y T Clear

Binnaccount task. When you click on the CurrentTask arrow, a small drop-down ., o, g »'
menu appears like thls-l Tt
A | 8 | A | & | c |

1 |Current client list 1 |Current client list

2 [Name > = 2[Name |- ITaskColz]Cumentrask ]

3 3 2l SertAteZ

4 4 Z] serZtoA

:- : Soif by Colos N

7 7 T;.h Clear Filter From "CumentTask™

s B Filter by Color ’

9 9 Text Filters »

“ L |Sem:h Pi

1 m =

=t [ (Select Al

ﬂ a2 - Avricom
13 13 -~ Binnaccount

14 14 [ Hothouse Design

15 15 -~ LGy

n - Rock ICT

17 L ~# Rootrainer
18 18
ﬂ 19
2 21 ok | | cancel
2 22

23 23

24 24
In the Text Filters section of the menu, click on the tick : A B c
box for (Select All) which will remove all of the ticks from 1 Current client list

every box. Find, then tick only the Binnaccount box, before 2 |Name
clicking on [__6K__]. This will display only the five selected

rows like this.

8 |Sergio Gonzalez
| 15 [Julia Frobisher

The same method can be use to select more than one 18 Patrick O'Malley

company from the list. By selecting different drop-down
menu options, searches can be made using different criteria

in different columns. Save the spreadsheet as task20n.

20.4.2 Search using number filters

Task 200

Open the file that you saved in Task 20m.

Select from all the data only the employees where the task code is between 3 and 6 inclusive.

13 Thirumalar Asokmani
24 |\Wim Van Hoffmann

BTaskCndE:ﬂCurrenl’fask :J_]

5 Binnaccount
5 Binnaccount
5 Binnaccount
5 Binnaccount
5 Binnaccount

Advice

To remove the AutoFilter,
either click on the tick box
for (Select All) or use select
Clear Filter in the drop-

down list.
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Open the file and set the AutoFilter arrows for cells A2 to C24 as in the previous
task. This time the search will be performed on the TaskCode column. Select the

drop-down menu for this column using the arrow followed by Number Filters

- to get a sub-menu, it should look like this.

1 | [Current chient list

Jort nalkest te Largest
5ot Largest 1o Smallest
Seat by Coldor *

[Clemr Filei Fro sl e

= fumber Hiteer L3 Ecqual..
fesech =] Daois Mot Equal.,
¥l Geleat Al freates Than.
{%; Greater Than OrEqual To .
pE3 Less Than..
-g; Lot Thian Or Egrual T
ol Bemgeen...
A Tep 0.
Above Average
Below Average
oK Cancel

Cumoen Filter., oo

This will allow you to set the search criteria
to is greater than or equal to 3.

|—Seleu:t Custom Filter... to get the Custom AutoFilter window.

Show rows where:
TazkCode

equals e 1

 ®and Oor

[ [ |

Use 7 to represent any single character
Use * to represent any serles of characters

Show rows where;

AND

is less than or equal to 6.
The drop-down options in each box of the

Custom AutoFilter window can be used

to select equals to, not equal to, less than or

greater than, as well as the options shown.

Save the spreadsheet as task20o.

Advice

TaskCode v v
:is greater than or equal to lEl | 3

® and O or

iis l-lii-thll'l or equal t".l EI | (7
1

Use 7 to represent any single character
Use * to represent any series of characters

The method shown here is an alternative to selecting only the boxes for 3, 4, 5 and 6.
Even though it may seem easier to click on the tick boxes for this question, you will
need to use the Custom AutoFilter window when a number of options are required.
The Custom AutoFilter window also allows you to select Is not equal to and to perform

wildcard searches.

20.4.3 Search using more than one criteria

Task 20p
Open the file that you saved in Task 20m.

Select from the data all the employees who are currently working on jobs for Quattichem or
Hothouse Design, except John Mortlock and Sean O'Byrne.
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Open the file and set the AutoFilter arrows for
cells A2 to C24 as in the previous task. This time

the search will be performed on both the Name and Show rows where:
CurrentTask columns. Select the drop-down arrow Name

for the Name column, Text Filters and then select | does not equal
Does not equal from the sub-menu. This opens the @ ana O or
Custom AutoFilter window; enter the initial letter | does not equal
‘T in the right box (this speeds up the search). When '

you click on the arrow for the drop-down list it will Use ?to represent any singlc character
show you all the Names starting with J°, so select ROE A0 Py (RRert AT s SR s
‘John Mortlock® from the list.

Select the AND operator and repeat the process
for Sean O’Byrne, selecting Does not equal in the left
box and typing ‘S’ to find Sean O’Byrne, selecting his
name from the list in the right box. Click on [_ok_J. ——

Show rows where:

Select the search arrow for the CurrentTask column. CurrentTask
Select from this menu only the two rick boxes for [equals [v] |Hathouse Design v]
‘Hothouse Design’ and ‘Quattichem’, or select O and @ Or

Text Filters and set up the OR search like this. |equals [v] [quattichem [v]
The results of this task should look like this: . _

Use 7 to represent any single character
A [ & | C | Use * to represent any series of characters

Current client list I oK |  Cancel ]

- '. —_
il
1

Save the spreadsheet as rask20p.

Activity 20i
Open the file that you saved in Task 20h. Select from all the data:

@ all the students with a tutor called Chris Scott
@ all the students who will be using rooms numbered between 22 and 74 inclusive
@ all the students except Kiah and Hartati with a tutor called Kate Morrissey or Mike Arnott.

20.4.4 Search using wildcards

A wildcard is a character that is used as a substitute for other characters.

The * (asterisk) character is often used to show a number of characters (including 0),
while the ? (question mark) is often used to show a single characrer. Excel uses
these wildcard characters but AutoFilter also contains other features that simplify
some of these searches.

Task 20q

Open the file that you saved in Task 20m.
Select from all the data only the employees who have a name that starts with the letter 'S’
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Open the file and set the AutoFilter arrows for the cells A2
to C24 as in the previous task. This time the search will be

performed on the Name column. Click on the drop-down “‘“’,L’::‘“‘“"“
arrow for this column and select Text Filters followed by [ —rs Pl
Begins with... from the sub-menu. This opens the Custom @ma O A

AutoFilter window. Enter the initial S in the right box like [

Iv] |

this and click on [_8K__]. You should find these four rows.

Use 7 te represent ary sinale character

| A | B | C |
1 |Currentclient list
20§ —

Save the spreadsheet as task20q.

Task 20r

Open the file that you saved in Task 20m.
Select from all the data only the employees who have a name that ends with the letter 'a",

This is a similar process to the previous task. Use the same

Use * to represent any series of charadters

[ ox || cancer |
Advice
The method shown here is

an alternative to selecting
Text Filters, then Equals
and entering 5* before

clickingon [ DK__|.

process, this time selecting the Text Filters from the SRV oW e

menu, then the Ends with... option to obtain the Custom "rﬂ: e o |*
AutoFilter window. Enter the letter a in the right box like thi m@; e 2
and click on [_0K__]. You should find this single row. l ol
I l | B I C I Use 7 to represent any single character
current client list _ Use * to represent any series of characters

1
2]

Save the spreadsheet as task20r.

Task 20s

Open the file that you saved in Task 20m.
Select from all the data only the employees who have a name that contains the two characters O,

Again, select the Text Filters from the drop-down
menu in the Name column. This time select the Contains...
option, enter the letrer O followed by an apostrophe to the Name

Show rows whene:

[ ox

Advice

The method shown here is
an alternative to selecting
Text Filters, then Equals
and entering *a before

clicking on

right box and click on [_0K__]. | contains

[v] =

i |

@ ana O gr
|

v

Use ¥ to represent any single charader
Use * to represent ony teries of ehameters

oK
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You should find these four rows, ———— | A | B c |

Save the spreadsheer as task20s. 1 |Current client list

Advice
TESk 20t The method shown here is

: y an alternative to selecting
Open the file that you saved in Task 20m. Text Filters, then Equals

Select from all the data only the employees who have a first name that has the second and third and entering *O'* before

letters 'ea’. clicking on [__0K__).

Using the same methods as the previous searches, select
the Text Filter from the drop-down menu in the Name

column. This time select the Begins with... option and Shw (042 where }
add the characters ea to the right box before clicking on [becins wan ] [
This tells Excel that the first letter can contain any | San D & |
character. Then there must be the letters ‘ea’ followed by -
any other characters. You should find these two rows. s :::::ﬁ:: e
A B C

1 [Current client list

2 |Name | ¥|TaskCod¢ » | CurrentTask |~ Adiiica

20 |Sean O'Byrne _ 3 Hothouse Design

The method shown here is an alternative to selecting
Text Filters, then Equals and entering 7ea* then

clickingon [ 0OK__|.

22 |Lea Cabusbusan 7 Rock ICT

Save the spreadsheer as rask 20t,

et E
Actﬁflty 20‘]
Open the file that you saved in Activity 20h. Select from the data:

@ all the students with a forename that starts or ends with the letter ‘R’

# all the students with a forename that contains the letters ‘eth’

# all the students with a forename that contains the letters ‘Jam' and who have a tutor who
uses room 60.

20.4.5 Sort data

Before you try to sort any data, make sure that you select all of the data for each
item to be sorted. One common error is to select and sort on a single column.
If you were to do this, the integrity of the data would be lost. Table 20.6 gives
an example showing correct and incorrect sorting on the student’s name for a
spreadsheet containing test results in Maths and English. The yellow shaded
cells show the areas selected for the sort. Note how the results for each person
have been changed when sorting without highlighting all the data.
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Table 20.6 Correct and incomect data selection for sorting

Original data Sorted correctly with all Sorted with only the
data selected name column selected

(this is an example of
data integrity-the correct
test scores no longer
match the students)

Mame |Maths | English Mame |Maths |English Name |Maths |English

Sheila |72 75 Karla 52 75 Karla 72 75

Marcos | 64 34 Marcos | 64 34 Marcos | 64 24

Vikram |81 44 Sheila |72 75 Sheila | &1

Karla 52 75 Vikram | 61 a4 Vikram |52 15

rrT.alsl( 20u

Open the file salary.csv.
Sort the data into ascending order of surname, then ascending order of forename.

Open the file salary.csv, Highlight all the cells in the range A2 to C43. Do not S s~ A
highlight row 1 because if you do the column headings will also be sorted within ) - 5 H

the employee names. Select the HOME tab and find the Editing section. Click B i Sort & Find &
on the Sort & Filter icon to obtain the drop-down menu. - i
vl

Select Custom Sort... to open the Sort
window. In the Sort by box select Surname
from the drop-down list. This will be the
primary sort for this task. Make sure that the | *aian0tenn || X poieterovet ||y coyiomss | &~ | oo | iy dats hat Beaders
Order box contains A to Z to sort the data into column srt 20 oear
ascending order. | | i [efiawz ]

Farenare

To add the secondary sort to this data you need e )
to add a second level to the Sort window. Click on
| Juseeie | to add the second sort level. In the Then
by box select Forename from the drop-down list. —
Again, make sure that the Order box contains
A to Z to sort the data into ascending order. Click

on 0K ] to perform the sort.
The data should look like this. — - e -
Save the spreadsheet as task20v. [wasdton || Xetetors | [ gosmiont 4] ~ [Oboms. | @ wwastabarhestey

Column gt

SotEY  surname -E AteZ El
Then by = || (2102 [v]]

Advice

You can sort into descending order rather than ascending
order by selecting Z to A rather than A to Z in the Order box.
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Activity 20k

Open the file that you saved in Activity 20h.

Sort the data into descending order of tutor name, then ascending order of forename.

20.5 Present data

Many of the features described in this section can be applied

corner of the sheet.

—
to an individual cell, a range of cells, to one or more rows ;
or columns, or to the entire spreadsheet. To apply the 3
feature to the entire spreadsheet, click in the top left-hand !

5

s &

To select a row or rows, click on the number or 7
E

numbers to the left of the row and it will select all the

cells in that row.

To select a column or columns, click on the column letter
or lerters to select all the cells in the column or columns.
To select a single cell, click in that cell. To select a range of cells, drag the

e = I
1= 1S o

3

cursor to highlight a range of cells. If you need to select different cells or ranges

from different parts of the sheet at the same time, hold down the <Crrl> key
while making your selections.

20.5.1 Enhance data

To enhance data, first select the data to be enhanced. All of the

enhancement features are located using the HOME tab. The Fonr section
contains icons that allow you to set the cell contents to

(sloping) or bold.

nndgzihucd, italic

The font size of a cell can be changed by either typing a new size in the

point size box or using the drop-down menu to select a suitable size.
Cells can also be enhanced using different colours for the background

of the cell, Again, highlight the area to be coloured and select the
drop-down menu from the Fill Color icon. The drop-down menu looks like this.
There are a number of standard colours as well as colours selected by Excel for

ERT PAGE LAYOUT FORMULS
iCnIibri -|11 o| A A
Y
"8 |I U~ B~ D-A-
A
Font M=
r@,&- === &
Theme Colors

the current colour schemes. If the colour that you want is not there, click on the

colour palette icon.

When you are selecting colours, ensure that the foreground and
background colours contrast and can be seen easily when printed. Do not use
green and red to help people who are colour blind. The text colour of a cell (the
font colour) can be selecred in the Font section. The Font Color icon is to the
right of the Fill Color icon. The drop-down menu from this icon is the same as

the menu for the hackground colour.

If you wish to use cell shading (or other pattern fill) instead of a solid colour
select the font settings arrow to open the Format cells window.

ERT PAGE LAYOUT FORMULY

| Calibri | -

Standard Colors
HE fEEEEN
| Mo Fill

- 8 More Colors...
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Choose the Fill tab along the top: this gives more
options than the Fill Color icon. By using the Pattern
Style: drop-down box you can select the style of
shading required.

The Format cells window is usefiil for many other | gt
enhancements. After highlighting the cell /s to be RS EREEmS T
formatted, selecting the Alignment tab will let you EENEEEECEE ElszEE
change the way the text fits into a cell /s, either by :::::::::: = Il s i
rotating the text direction (by dragging the red handle EEE S EEEEE
in the Orientation panel), merging cells or wrapping S e

text within a cell.
Sometimes wrapping text in the cells will be needed
to make sure that all data is fully visible without
making the columns too wide. Try this for yourself,
for example:
— Before wrapping: ok [ cm

P—— L.
'Thts text is far #This is shorter.
his text is far oo long to 1t in a single cell, but wraps well like this.

[ tumber | swgnment | Fort | Berder | Fm | Pestection

Thits et ks far
oo long 1o fit
In & single cedl,
e | st i ropes el
likez Hhis.

-

|
[ pustity gistribaded |
1

iziz shorter, Mgt cariif

RIGhE-to-tert
Test direction:

| Comtext :I

= T
Activity 20l .
Open the file that you saved in Activity 20g. [ _ox  cancd
Set all the cells in rows 1 and 36 to bold and italic.
Underline the cell containing your name.
Set cells A1 to C1 to have white text on a black background.
Set the background colour for each of the cells in the range
L.|'J\3? to A40 to match the colour of each house.

20.5.2 Format cells

Formatting cells conmining numbers changes the way a cell is displayed but does
not change the values held within it.

Task 20v

Create a spreadsheet model that looks like this. A | B C
Place a formula in cell C2 that multiplies the

contents of cell A2 by the contents of cell B2, ) st Second | Product
Format cell A2 as an integer. 2 12 3

=
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Create the spreadsheet as shown. In cell C2 enter the formula =A2*B2.
Ti dsheet will look like thi g f
1e spreadsheet will look like this. BT =
To format cell A2 as an integer, place the cursor in this cell and select 51 - = e =] Seoie =
the HOME tab. In the Number section, click on the arrow in the bottom- ! : .

r—right corner to open the Format Cells window.

When this window opens, it should have the Number tab selected. The
Format Cells window will allow you to format cells in different currencies,
into percentages or even as dates or times.

] B e | [

.09 %% Conditicnal Formatasl Check Cell Explonato ' Tl R e R e
Fomnatting = Table= ' i

- « | - Sampie
MHumber fa Humber 12

| Number Format I | Ackunting

G nerad format cedls have no peclic menber foomat.

g Don't sce what you're looking for? | et

i
Cheek out the full 32t of number { SOPiE
s| fomatting ophons. | Special

For this task, you need to format this cell as a number. Select the
Number option in the Category: section. Change the cell formatting
to 0 Decimal places: so that the window looks like this.

Wumber | Alignment | Font | sorder | Fn | Protection |

Catepory:

GEneral a | | Somple

T — |

gﬁ‘:mﬂnﬁ Detimsl plaess: lﬂ_jil =

;i:;m“ [[] use 1000 Separater L)

:u@::gfn‘ ﬂeqelh'! mumbers: A | E C
e 124 1 |First Second Product
Custom 1234 z— 1 5. ]

Click on [_OK_] to set the formatting. The spreadsheet will now look like this. —I
If you compare the two views of the spreadsheet, you can see that cell A2 has
changed. The contents still remains 1.2 but in the second view the answer for the
product appears to be incorrect.
Use the INT or ROUND function to force a cell to contain whole numbers.
Formarting a cell does not always appear to give the correct answer.

Original Formatted
A B e L C
1 |First ‘Second Product | 1 |First Second Product
2 1.2 5 6 2 1 5 6
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ri’as.lqi 20w

Open the file costs.csv.

Format cells A1, D1, D3 and G3 so that the font is bold and 14 point.

Format all numeric cells in row 2 into their respective currencies to 3 decimal places.
Format all numeric cells in columns C and D into pounds sterling with 2 decimal places.
Format the cells E5 to E15 into Furos with 2 decimal places.

Format the cells F5 to F15 into Japanese Yen with 0 decimal places.

Format all cells between G5 and G15 into percentage values with no decimal places.

Open the file costs.csv, Click in cell Al. Select the HOME tab, find the Font
section, then use the drop-down list to change the size of this cell to 14 point.
Click the mouse on the Bold icon to set this cell to bold.

EQ e o= G HS -
“ HOME | INSIRT | PAGELAYOUT  FORMILAS DATA RE “ HOME | BEERT  PAGELAYOUT  FORMULAS  DATA  RE
g Ko |Cabess - ] C == . e I (£
-—E_::(an . = LIS = > l D e - T :! L
i M Format Paintel EI u S h"a" =EEE E¥ tECﬁw ¥ rryi 8 = = =
I & Fosrat Panter B I U~ | i A EE=E E3
Caphaard Ta Fenr L] Al
Clipboard W Fonk 10 5 1
AL el . S 4 fr | Current jobs . = (U
M =1 P 4 £ ahs
) B | @ | o | | - - a L ﬁ : il e
L CUHEE]OM Exchange Eurcpe  Japan . A B | € B o i G
: | LA03E 15097 1 |Current jobs Exchangt; 1@ lapan
§ |Customer job refers Esnmare  Cost Increase - [ 1 0 1032 150,974
4 - | . Juk [Bwope  [lspen % Incesse 31 ] 6 ] |
5 |avricarn 4073 2%d0 2300 463386 630008 0428571 3 [Customer.ob refereEstimste Cost 22 :ueasz
¢ |uav 4122 192000 240000 264792 36233760 0.5 . dk: it e Jlugn L
e e i e e e e i e 5 |Awvicom 4023 2M0 420026 (386 6340908 0428571
§ [Binmscron 4125 320 475 SA06TS TITIZGS 0484375 & LGy 4122 192000 24000 % 4752 38233760 0.25
& |Rootraine 4126 16240 23200 25596.56 3502597 0.428571 7 |Hothouse 4123 1050 1503 495 226451 0.423571
o R.Mt IcT 4178 12750 .I?.Sﬂ:l‘ 15.!:!?.7_'1 m ﬂ.ﬁmﬂ B _Bl'nnpcml_ 4125 M AT, a8 0675 TIT12.685 0484375
9 |mootraline 416 16240 232070 656 3502597 0.428571
10 |Rock ICT A28 1250 17se0 19307.75 2642045 0.428571

Click on the Format Painter icon and then click in
cell D1. Click on the Format Painter again and then
click in cell D3, then Format Painter again and click
in cell G3. This process should copy the formatting
from cell Al into these other three cells.

Move the cursor into cell E2. In the Number
section, click on the arrow in the bottom-right corner
to open the Formar Cells window in the Number tab.
In the Category: section, select Currency.

Set the number of decimal places to 3. Although this
is not the correct number of decimal places for Euro, I
it was specified in the task.

In the Symbol: section, select an appropriate Euro Crora Tomts oot st o sl oiseacr valds: Uk Ecouting armals 15 s
format from the list. You may need to scroll down AR s
the list of available currencies to find it. The Sample
area will show you what the formatting of the cell [ o || conem
will look like when you click on [ 0k__]. When
you have checked this formatting, click on [_0K__].

] Fent [IHM] Fill Iﬁﬂldlﬁ'l

Samphke

:L.'.-su.._mi,,“m
£1.23
bhet eamnzau o

@
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Repeat this process for cell F2, but this time
selecting Japanese Yen. Some currencies, such as
the Japanese Yen, have no decimal places (so would
normally need to be formatted to zero decimal
places) but in this task you were told to set this
cell to 3 decimal places. The Format Cells window
should look like this.

tumber | asgnment | Font | Borger | P | Protecion

Click on [_OK__].

To format all the numeric cells in columns C
and D, highlight all cells in the range C5 ro D15.
Then open the Format Cells window and set the
Category: to Currency, the number of Decimal
places: to 2 and the Symbol: to pounds sterling (£).
Repeat this process for cells E5 to E15, selecting
Euro with 2 decimal places, and for cells F5 to
F15 with Japanese Yen set to no decimal places
(which are the appropriate formats for both of
these currencies).

To formar all cells berween G5 and G15 into
percentage values, highlight this range then, in
the Format Cells window, set the Category: to
Percentage. Set the number of Decimal places:
to 0. Resize columns as necessary. The finished
spreadsheet should look like this. _l

Advice

Lategory:
[General Samgle
I boe1 ¥snens

;.lnu“aunmu Drcimal aloees: |3 2

[tme swoo: T A - |
il [Fagion Hegative rumbses

| Seientie

| Tex

Currendy farmats are wied for general monetary values. Use Aocounting fosmats to align
decimal paarts in & column,

Advice

If the currency symbol that you are looking for (for
example, ¥) does not appear in the drop-down list, there
are a number of text options available. In this case you
can select JPY, which is the international standard code
for Japanese Yen.

A | B | C | D . E | F | G
1 |Current jobs Exchange Europe  Japan
2 €1.103  ¥150.974
3 |Customer lob reference Estimate  Cost Increase
4 _ UK Europe Japan % Increase
5 |Avricom 4023, £2,540.00 £4,200.00 €4,633.80  ¥634,091 43%
6 (LGY 4122 £192,000.00 £240,000.00 €264,792.00 ¥36,233,760 25%
7 |Hothouse Design | 4123 £1,050.00 £1,500.00 €1,654.95 ¥226,461 43%
8 |Binnaccount 4125  £320.00 £475.00 €524.07 ¥71,713 48%
9 |Rootrainer 4126 £16,240.00 £23,200.00 €25,596.56 ¥3,502,537 43%
10 |Rock ICT 4128 £12,250.00 £17,500.00 €19,307.75 ¥2,642,045 43%
11 |Quattichem 4129 £1,400.00  £2,000.00 €2,206.60  ¥301,948 43%
12 |LGY | 4130 £10,800.00 £12,000.00 €13,239.60 ¥1,811,688 11%
13 |Hothouse Design 4131 £720.00 £720.00 €794.38  ¥108,701 0%
14 |Binnaccount | 4132 £1,680.00 £2,400.000 €2,647.92  ¥362,338 43%
15 |Hothouse Design 4133 £4,500.00 £5,000.00 €5,516.50  ¥754,870 11%

An alternative to this for percentage values with no decimal places is to highlight the
cellfs, select the HOME tab and click the Percent Style icon in the Number section.
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& 21
Activity 20m
Open the file that you saved in Activity 20g.
In cell 441, place the label 'Total'.
In cell B41, add the total number of times clubs were attended by people in all four houses,
In cell €36, add the label 'Percent’.
In cells C37 to C40, calculate, using absolute and relative referencing, the percentage of
\f_tudent: in each house. Format these cells as a percentage with 1 decimal place.

G\.ctivity 20n

Open the file items.csv.

Format cells A4 and AS so that the font is bold, italic and 20 point.

In cells €3 to F3, place current exchange rates for each currency shown. Use the internet (or
exchange rates supplied by your teacher) to do this. Do not format these cells as currency.

Far each cell in the range C8 to F22, calculate the price of each item in the correct currency.
Format each of these cells in the appropriate currency with the appropriate number of decimal

laces.
g

>

20.5.3 Adjust rows and columns
Earlier you learnt how to expand column widths using the drag handle to
make sure that all data in the spreadsheet is visible. Row heights can be
adjusted in exactly the same way.

The settings for row heights can also be changed by right clicking

the mouse button on the row number on the left to obtain this
drop-down menu.
The row can be hidden from view by selecting the Hide option, or can

A

4
ﬁlhuﬂﬁnm.

%
7 Em

Cut
Copy

= 2

have a different row height set using the Row Height... option. :f e ::te RS :Ez

This option opens the Row Height window, where o 8D 4128
you can adjust the height serting before clicking on —— : 11 PasteSpecial.. 4129
e - il ﬁ_ 1é |nsert 4130

The column width can be hidden or adjusted in a 13 pelete 31
similar way. To get the drop-down menu click the right Y clseCaiss 4132
mouse button on the column heading at the top of the :: B Fomat ol 4133
column. 1 ? Row Height...

\ :
Advice 12 th!.
] Unhide

To unhide a row or column, select the rowsfcolumns on both sides of the hidden
onefs. Right mouse click on the selection and choose the Unhide option.

20.5.4 Conditional formatting

ar

Conditional formatting is used to change the display formart (usually the font or

background colour within a cell), depending on the contents of the cell. There

are many different methods for completing this: using rules that you apply (rather

than the spreadsheet’s default settings) is the recommended method and will
enable you to attempt anything that may be asked at IGCSE level.

e
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r‘l’ask 20X

@ if they contain 'Experienced’ add an amber (orange) background
@ if they contain "Very experienced’ add a green background,

Apply appropriate foreground colours to this text.
\

Open the file that you saved in Task 20k. Format the cells in column D so that:
@ if they contain the text ‘Not experienced’ they are coloured with a red background

Open the file task 20k.

In previous tasks we have highlighted the range of cells to be formatted (in this
case D3 to D21). This question has asked for column D, so click on the column
heading (the letter D) to highlight the entire column. Select the HOME tab, find

the Styles section, then select the Conditional Formatting icon, which will open

this drop-down menu.

Choose New Rule... to open the New Formatting Rule window.
Select the second option for Formart only cells that contain and the window

will change to look like this.

\J

.

Sxbpid & Rale Trow

e T
[F Clous Bades L
[ Minsce futes

= Format ol geily bases] onbhein wiary |

= Farmat ondy Cells Ihat contain
= Farmal ondy 0P o Dotlom ranked values
= Formal ondy values thal ane above or el ow sveiage

= Permal il 16p ¢ BEMm akid vahbl

= Formet renly webasy ik ie mhons or helow seisgs
= Ferng only urique o Ssplicrhs salued

= I @ RO BD QELEIMINE whiEh DR 10 el

= Formet onfy unique or duplicate wabues

gl‘l the Rule Desaipbion:

Foernat all cells barsed o T values:
Faemat Seyles 3 cobos Seate |

Minmun Mavmum

= Use a formula to determing which teil te formet fting Ruke

Format gndy (el witn
| Cenvalue [u] bdween E |

Tpe | Lowest Vabue [~ [Fighest value [~

Valipe | [1owes! waluel E [Heghest value) E}

Using the drop-down box on the left, choose

Specific text (as the cells all contain labels). In the right
dialogue box enter the text ‘Not experienced’. Click

on the Format button, select the Fill tab and a red
background colour, then [_0K_], then the Font tab
and an appropriate foreground colour, then [_0K__J.
You can see what the font will look like at each stage.

In this case we have chosen a white fonr as this gives
good contrast.

Saleet 3 Fute Type:

= Format 20 cellt bated on their values

= Farmat ank cellt thet contain

= Fotmat anly top of bettem mnked values

= Foimat only values that are above or below averzoe
= Foimat anly endgue of diapdcate vakues

= Uze 3 formula to determine whith calis te format

EAI tha Rule Decenption:

When you are happy that this looks good,

click [__OK ). Repeat this process for the other two items
of text. Be careful with the Experienced one — it must

Fpnmist anly cells withe

SpcaficTol W | containing [%] |Hot expesiencea

.
L
m_
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start with ‘Experienced’; not just contain it, or all cells will become

amber. This section of the completed sheet looks like this.

20.5.5 Adjust page orientation

You may need to change the page orientation from portrait to
landscape, especially when displaying the formulae that you have
used. To change this select the PAGE LAYOU'T tab and find

the Page Setup section. Click on the Orientation icon, then
select either Portrait or Landscape from the drop-down menu.—

e A
Activity 200
Open the file that you saved in Activity 20m.

foreground colours to this text.

cuidence of the rules used to apply this formatting.

Add coloured backgrounds to show the colour of each house
that are dependent on the cell contents. Apply appropriate

Print your spreadsheet showing the values. Take screen shot

~

20.5.6 Prepare to print

When preparing your spreadsheet for printing, vou can adjust the

.

Project 153 |
Nimie Jaby YViars experiente Calepor
-Llilﬂ Aboli Programimer

Greg iina Programmar

Sl Paryart Analye E
+Blshen Patel Sales 5
Rupinder Singh Enginsrer 7
Sergio Gonralez PO ramman 5
Rupindes Vias Sales &E
Heni Ramos Sales 108
John Mortlock Fragrammean 1
Carneren Garrham Anabyz )
Brian Guthrie Dinecior 3
Julia Frobisher Enginter b
Dan Meievin PrOZrAMMar ]
Palrick O'Malley Engin 1 1
Thiumalar Azokmani Saley i
Sean O'gyme Pragraimmean Pl
Lea Cabushiusan Pragrammar 1

| Brian O'Driscall Programmer nz
Whim Wan Hoffmarn Engineer i i

IMSERT PAGE LAVOUT FORMULAS DATA

OO0 GHe &

elargim S Pand  Bresls Bachground
layout of the spreadsheet on the printed page/s before you print. - = i
To do this, select the FILE tab and then Print from the drop-down (]| poera
m
menu. The print preview will be shown to you along with options to I il
. i r ! o E
change the Page Setup and Printer Properties. . e e
Tk 20 i - el P o T m
Grakam Beamwn = ﬁ
1 -y
Print
— Copies |1 =
Frind
: Cwmrent Jabs Exchange foeps -
Printer L L
- bl TR Oeall ez o
| HP Cfficejet 8500 EP9n Sevies | i AT L] % memae
S oo | e I01 caromoo cMSett QimIe BemA BN
Prntss Properiss T ik TR -5;: I'Ii..ﬂm la-lur.r; l:-l;-;.ﬂ- -uﬂ; :\l'r
et tad i iR AT 50T T N
Settings e il GEram Dam GANIY Deies 4w
[T et At Sheets i preiipesyeli e oy
||—I_ ﬂib':r pint the actsve shesis | =S ie Daags £ERE ETIARS (- 17 ] lt!l\.l an IE:FQ'. -
Poges Tl o : T Uik, e K] SRER Caw g
[ Callsted
|m 12 123 12 il
“ll Portesit Ovientmion -|
=9 |
| A4 D Trm 2
| beed 2108 :ml.-f.'ﬁrj‘ &M !
[F] Wormat Mncgine f
|E| Lefic 1.7Bom  Hight |.T4.-:rl|‘i
i"‘-i Mo Scaling E
|L“-= Prird cheets o8 thein schoal st
Pagre Salap
Advice

If you need to make adjustments most can be made

using the Page Setup link, which allows you to
change the number of pages wide or tall in the

@

This window can be used as another way of changing the

page orientation.
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printout. Use the Fit to: radio button in the Scaling
section and select the number of pages.

If you set a printout to a single page wide, ensure
that that all the formulae /values and labels can be seen Orientation

@ (@) Portrait () Landseape

clearly. If the font size is so small that it is not clearly
readable, you may not be awarded the marks for that

section. When you have changed the page settings, Sualing -
click on [__0K__]. If the question asks for two pages ®adustta 100 5% normal size

wide and does not say how many pages tall, just set the “§» OFtter |1 5 pageisiwideny |1 [&tal
width and clear the wll box. Do not set this manually
to one as, it this is a formulae print, the font is likely to  § | Fversice  A42102570m
be so small it would be unreadable. Print qualit: | 600 dpi

Save and print data Fist page number [Auto |

Save your work regularly. As recommended before, it is
a good idea to save different versions, at all times each
with a different version number. If you make a mistake
and corrupt a file, you can always go back and redo a
small part of the task withourt losing too much time.

When printing, your spreadsheets, make sure that
you have adjusted all column widths and row heights
to ensure that your printouts show all:

o labels in full
e formulae in full
e data in full.

Don’t forget to submit printouts showing the formulae used; check that you have
worked through the section on displaying formulae near the start of the chapter.
You can use screen shots to show how you achieved your results. Make sure that
all printouts contain your name, candidate and Centre number.

To print, select the FILE tab followed by Print from the menu. Check your
work to make sure that all the all dara/formulae are fully visible before you select
the Print button.

You may be required to export your spreadsheet data into different formats.

In Excel, this is done by selecting the FILE tab followed by Export. If you select
Change File Type it will allow you to export the data into common text formats
like .ext (text format) and .csv (comma separated values). Although other export
features exist, these should be sufficient.



@ Website authoring

In this chapter you will learn how to:

® describe the three layers used in web page creation

@ use the content layer to create the web page structure

@ use the presentation layer to define styles

# define and use HTML tags within the content layer

#® use a text editor to create the content layer of a web page

@ annotate your markup with comments

@ display your web pages in a web browser

@ format text using predefined styles

® design and create page layout using tables

® create, resize and format tables, including headers, footers and body sections
@ embed CSS styles into an HTML page

® insert, place and manipulate an image within a web page

# manipulate an image in a graphics package

@ insert animated images, videos and audio files into a web page
® apply colour to text and backgrounds

@ use colour names and hexadecimal colour codes

® create numbered, bulleted and nested lists

#® use hyperlinks within a web page

@ use hyperlinks to external pages and to send email

@ open a web page in a new window

® create a hyperlink from an image

# describe what is meant by the term cascading stylesheet

@ describe the hierarchy of multiple attached stylesheets and in-line styles
@ define and use CSS elements within the presentation layer

# create, edit and attach a cascading stylesheet

#® add comments to a stylesheet

® format, align and enhance text using the presentation layer

# create styles using specific and generic font families

# set font sizes using absolute and relative values

@ set background colours and images using the presentation layer
@ use classes within a stylesheet

# create table forrmatting using the presentation layer

@ upload and publish the content of a website using ftp

@ create a test plan to test a website

# test that web page elements work when published

® test navigation withinffrom a web page using a test plan

@ justify your test plan choices.

For this chapter you will need these source files from the CD:

® brick.css ® task21ai.png
® brick.png ® turtle.jpg

# bricknblocktopia. htm ® turtlelogo.gif
® class1.css @ wall.png

# colourcodes.htm @ webpage1.htm
@ htmltips.htm @ webpage2.htm
® pict.jpg ® webpage3.htm
@ remora.htm #® webpaged . htm
® remora.jpg @ webpage5.htm
® stylel.css @ webpaget.htm
® style2 css ® webpage7.htm
# subscript.htm ® whale.mp3

@ sun.png ® wreck.mpd.

D



21.1 Web development layers

21.1 Web development layers
21.1.1 What is a website?

A website is a collection of individual but related web pages that are often stored
together and hosted by a web server. Web pages can include different objects such
as text, sound, video and still images. A web page is created using three layers:

o the content layer (sometimes called the structure layer)
e the presentation layer
e the behaviour layer (which often involves script languages, but we will not
cover the practical programming of this at Cambridge IGCSE level).
You develop the content/structure layer of your web pages in a language called
HTML and the presentation layer of your web pages in CSS.

21.1.2 What is HTML?

HTML is an abbreviation for HyperText Markup Language. It is a text-

based language used to develop the content layer of websites. Files are written

in HTML using a simple text editor (or web-authoring package such as
Macromedia Dreamweaver, Microsoft Visual Studio or Expression Web). Files are
written in text format and are usually saved with an .htm (or .html) file extension.
These files are recognised by web browsers such as Microsoft Internet Explorer,
Google Chrome or Mozilla Firefox as web pages. You are going to develop your
own web pages using a simple text editor.

21.1.3 What is CSS?

CSS is an abbreviation for cascading stylesheet, a different text-based language.
Styles are created and added to web pages. CSS can be written (embedded) into
HTML but it is usually created in a separate file saved with a .css file extension.
The stylesheet is then attached to a web page. Many websites have one or more
common stylesheets attached to every page in the website. This makes all the
pages have a similar appearance, with the same font styles and colour schemes,
etc. You will also develop your own stylesheets using a simple text editor.

21.1.4 Getting started

A good technique for working on web pages is to tile four windows on the screen
at the same time: this means to fit them side by side like tiles. Whenever you do
any work in HTML and CSS, it is recommended that you open two copies of a
text editor, a web browser and a list of your files in their storage folder.
Move the cursor to the top right corner of the screen to select the Windows 8
charm bar.

Advice

To select the

charm bar with the
keyboard, press
the Windows and
C keys together.

Select the Search charm then select
Svarirh are ’ -
4 the Evervwhere search. Enter the

text Notepad into the search box. Everywhera
R | i z -
The result should look similartothis| L ]

Everywhere

Search
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Click the right mouse button on the Notepad icon to open the App bar, which
appears at the bottom of the screen and looks similar to this.
Click on Open in new window, Place this window in the top left of the screen.
Resize the window so that it fills about a quarter of the screen. Open a second copy
of Netepad using this method. Place and resize it to fill the lower left quarter of the

screen. These text editors will be where we create the content layer (the HTML

markup) and the presentation layer (the Cascading Stylesheet) for each web page.
Open the File Explorer window by pressing the Windows and E keys together.

Place the File Explorer window in the lower right corner

of the screen and resize it to fill about half the width and a Computer  View -0
quarter of the height of the screen. o T v o | sewnmharc »
Click the left mouse button to select the drive that you i Pooabes f ame Tipe i

will use as your work area. Then click ey o Telas i

on the New folder icon and name this W Db G s

folder Chapter 21. A S0 L;‘":;fm s

Com The location of this will depend on — L OvORWEieEN DD

the structure of the system you are using,. I Lo R o

Go into this folder and create new subfolders for each task . E=

in this chaprer. Call these folders Task21a to Task21z, and
Task21aa to Task2 lam. You must save all the files for each
task in this chapter in the correct folder.

Make sure you are in the folder Task21a. This is where | @ = ™% L Toupen s rten v 0 semchraans s
all the work from the first part of this chapter will be el L d Data o
stored. The window should look similar to this. —————{ & peesrpisces G b

Open your web browser and resize this window so that s
it fills the remaining area of your screen. Make sure that
the windows fit together and do not overlap. The screen R0 v el .
will look similar to this. e ==

Although many people refer to HTML as a
programming language, that is not strictly
true. It is a markup language that uses a set

& e,
of markup tags to describe a web page to the s t
n i HTML created in here :
browser. HTML tags are shown using angle i g et T
brackets around them like this:
f<htmi>

The angle brackets tell the browser that this is a
markup tag and not text to be placed on the web
page. The browser does not display the HTML - -
tags but uses them to display the content of the 35 created in here for

Total Raised:

£5431.66

the presentation layer
page. Most HTML commands have two tags: —
one to open the command and one to close it. =
Each tag has a pair of angle brackets around it. <= File Explorer —files saved in here

- o .
21.2 Create a web page T ——

All HTML web pages start with a <!DOCTYPE html> declaration and,
although it has angle brackets, it is not an HTML tag. This is always the first thing  Advice

in your markup. The <!DOCTYPE html> declaration is an instruction to the Note that all text in
browser to tell it that the page is written in HTML rather than another markup HTML tags should be
language. The first tag that will usually appear in any web page will be <html=. in lower case.

This tag tells the browser that the markup following this tag will be written in
hypertext markup language. The tag < /html> tells the browser thart this is the end
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of this markup language and appears at the end of the markup. The forward slash

shows that it is a closing tag. All other HTML tags will appear between these tags.
Each web page will have two clearly defined sections: the head and the body.

The head section starts with <head> and closes with < /head > and objects between

these tags are not usually displayed by the web browser. Only a few tags are universally

accepted within the head section of a web page; these are: <base>, <link> | emeta>,

<ﬁtlul>, {S:t}'l!&':- and <seripts. 'I'l:le head s‘ec::iﬂn should always q. WCTYthLml}
contain a title. This is the name displayed in the browser toolbar. i chtmls
It is the page title used if a page is added to your *favorites’ in your i <head>
browser and is the title displayed in search engine results. The body ——» <titlesWeb page name</titles |
section starts with <body> and closes with </body> and objects i </head> '
between these tags will be displayed in the web page. The basic i <body>
h -
structure of any web page should therefore include these rags. B
Insert tags for the head section here. {<i-- This is a comment -->

Insert objects to be displayed by the browser in the vt

body section here.

21.2.1 Add comments to your HTML markup

Comments can be added to your markup if there are notes that you wish to make
but not display on the web page. This is very useful for making sure that your
name, Centre number and candidate number are on every web page, even if you
are not instructed to display them. Comments start with <!-- and end with -->.
As the comments do not affect the markup, they can be placed before or after any

i

tags. Comments look similar to this.

21.2.2 The use of preset HTML styles in the content layer

Text is organised into paragraphs, with the paragraph style applied. Headings
usually have different styles to the paragraph style. All text added to a web page
should have a tag telling the browser what the text style should look like. There
are a number of predefined styles available for use in a web page. The normal
paragraph style is obtained using <p> and ended with < /p>. Likewise, six
heading styles are available and are defined with the style names <h1> to <h6>.
Each item in a bulleted or numbered list can be defined with the <li> tag and
finished with < /li>; there are more details on lists later in this chapter.

Task 21a
Create and save a new web page showing paragraph and heading styles.

Click the cursor into the top text editor. Type the following markup into the
editor, replacing MY NAME HERE with your name. Always remember to add

your name, Centre number and candidate number to all of your printouts.

! <|DOCTYPE html>
?;-:html:'-
i «l-- Markup created on 06/01/2015 ~--»
<heads>
<titlesTask 2la</title>
</head>
<body>
<p>My first web page by MY NAME HERE</p>
<hl1>This is style hl, the largest heading style</hls
<h2>This is style h2</h2>

<h3>This is style hi</his

Advice
It is essential that the text

i is typed exactly as shown

i here. One typing error may
i cause the web page not to
¢ function as expected.

Advice

i Itis acceptable to use

i capital letters in the text

. that is displayed on the

: page, but not in the HTML

; tags.

2



21 WEBSITE AUTHORING

: ch4>This is style hde</hds

i <h5>This is style hS5</hS»

i <h6>This is style hs,
<p>This is style p,

i cfdeY‘—‘-‘

{ </html>

the smallest heading style</hé>
the paragraph style</p>

When this has been entered and carefully verified (by checking this original

document with your typed copy), you must select File followed by Save As...,
—— which will open the Save As window.
Click on the folder names until you find the Task21a

folder created earlier in this chapter.

l

i‘] o= o Ko GMTMewtesh,. o Chaptardt o v o fearch Chaptar 11 j-} c_‘,u coowm F L e Chegter 2l s Tazk2ls v Seapl Taske 21s e
—
Ovgange = Pewlolder E- @ Orgenon = M Faldar =~ 8
=10 1] s Flarma [TELER ] Frpe | = Date (DY) A Bame " it s cfiford Tepa
& D17 Nw bexh N Task 2a RIS DAY Bleicide i DT Mo testh
b o417 Tedmpsk di T B el e foder Ji 0437 Tonback P A PR et (1
e & Tasc il CROMIULORM Blefoider & oacs
& qe b Tz TR Eifeide & on
& r-mcu_ I L Task ie G20 el Elefridey A Bnsnoe II
& Cobampicen (f reazy BRI T Bl ke Graham pactvn
Al Kl e . DN HelGeH i Eacs pletares
& Weniokder o 3 b Mokl 3
File paree: | Task?Tasim vl Flesame | Tok2iatmm vl
Seve 5 e Tt Docurments 2 v) Seve st TeaDeomars o =]
You need to enter a filename for the web page. This T g~
filename must be saved with an .htm extension. If you @ @ v lecmpnal» ukan  vie| | SexhTuk =
do not use a .htm file extension, this will operate as a B osic A |
text file rather than as a web page. Enter the filename -i; Bistures e -
- | e | 'ﬂ‘lm
task21a.htm and click on [ swe . The file should — e
appear in the File Explorer window and may look @b |y
A i : = Maddivss 2013 [F Taskd bahim
similar to this. If the file cannot be seen, move into the - A
Task21a folder. i !;:H
Make sure that the file displays the browser
(usually the, & @ or @ ) symbol .
to show that this is a web page . e L LSl
i e ® R B e g e
and not a text document with a 4o St el S 10 - - e
bol. The text document e VR
| symbol. : ;AP This is style b1, the largest headiag style
symbol only appears if you forget Pt S g T e
to add the .htm extension to the amhEEIA ki
filename. K e e o e e i
Select the file task21a.htm TR
from the File Explorer window T g
and drag this file [holdmg_ the Drag up into here
left mouse button down) into
the browser window. The screen L e z
should now look similar to this.
The browser view now contains

your first web page.




21.2 Create a web page

Advice
Some browser settings will make this open in a new browser window, rather than the
one that you have just opened.

21.2.3 Open existing web pages and enhance text

To open an existing web page in both the text editor and the web browser you
must find the web page in the File Explorer window. For all web page files, it is
advisable to copy the files into a subfolder of your HTML directory before starting.

Task 21b

Open the file webpage1.htm and view this web page in both the text editor and browser.

Improve this web page by emboldening the word ‘bold’, setting the word “italic’ to an italic font,
setting the ‘3" in x? as superscript and setting the '2' in H; as subscript.

Copy the file webpagel.htm into your Task21b folder. Drag this file from the
File Explorer window into the top text editor. Drag another copy of this file
from the File Explorer window into your browser.

The screen should look like this.
a WEBPAGEY herm - Neodeniad - oiEn R - oiEN
Fie [dx Forme Ses  Help GL'EMI?I&-MC D=g |,ﬂ Taik 1B = l_i (e
<IDOCTYRE htals BN e Fde e Dot Took' Mo
e - il 58 BN S G IS i
stitlerTask dbd/titlar
& husdy Wibpage crested by MY NAME HERE
Lhendiy
apxiebpage created Dy MY MAME HERE/p> Text cam be enhanced in different ways. Here
<hZ3Text can be enhanced in different ways. Here arg tome of those ways.</nd» Sx B ¥ L
some of those ways.

4prTaxe can be mda bolddips
4psText can be made itslic</ps
aprlext cannot be wnderlined §n later wverslons of himl because It looks liks Temt cien be made bold

the text 15 8 hyperlinkd/pr

4prTane can be supsrserlprod 1lke =io/ps Texn exn be mode wslic
LprTENT Can Do fubscrlpted ke HIO: p»
<oy Text cannot be wmderlmed . bter versons of bin] bocasse it looks like the text e
£/l Iypertink
Temt can be superscripied bke x3
Text can be aubecripied ke H20
E | Untithind = Motepad - ol
Fir Edd Fornet Ve Hedo Hione  Share  Yeem ~ @
@ )= |k - Crtadl » Tukib wit | Smekl=ells &

I ok fownsl 128 A

k|
eve. 1l | S
B Wepania {
Ve p [
Ml Wordows (€] gy | WEBRAGELHm |
s Dot k) ﬂ
P Uﬂinulﬂljlﬁl-

Advice
Editing is easier if you ensure that the word wrap is selected in Notepad. To do this, use
the Format menu and check that the Word Wrap option is ticked.
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Move the cursor into the text editor window and make the following changes to
the markup:

i <|DOCTYPE html>
Ee_html:.
i <heads
<titlesTask 21lb</titles i
</head>
<body> i o replace MY NAME
<psWeb page created by Graham Browne</p>#— HERE with your name
<hZ>Text can be enhanced in different { ® place the tags <b> and

gways. Here are some of those ways.</h2> </b> around the word
; <p=Text can be made <bs:bolds/b:</p> q—-—] ‘hold?

<p>Text can be made :i:italic-:fi:-:j’p:n-q—é—. P]&CE the tags <i> and
_ <p>Text cannot be underlined in later ; < /i> around word
Eversions of HTML because it locks like Sealic?
ithe text is a hyperlink</p> :
| <p>Text can be superscripted like
Ex«:sup:ﬁ{fsup}-c,-’pa -
£ <p»Text can be subscripted like
EHcsub;E«:,’subxfpp =

e place the tags <sup>
— and </sup> around
the number 3’
e place the tags <sub>

i </body> and </sub> around

f </html> the number ¢2°.

When you have made all these changes to the web page, save the page by Advice

selecting the text editor, followed by File, Save As..., selecting the Task21b ol hrelar vou can ik

folder and entering the filename task21b.htm before clicking on s | thiamouse onthe Browsar

Test the web page works by dragging this new filename from the Documents window and then press

window into the browser window. the function key <f5> to
The new browser view should look like this. refresh the browser view

each time you have saved
21.2.4 Print web pages the file.

From time to time, you will be required to print
different views of your web pages. You must

ensure that your name is included on the web S | 2] D041 NewteatbookC 0~ © | 3 Task 21k
page before it is sent to the printer, in whichever Ede Bt Drw Fgeites Inok HAo :
view is specified. Printing the HTML view is often | S s ol il
required. Even if you are using a WYSIWYG (what | Webpage created by Graham Browm o
you see is what you get) package, like Macromedia
Dreamweaver or Microsoft Expression Web, you will :::": cnfn ﬂl:::nh:n:ﬂl In'different ways, Heve are
need to open the web page in a text editor to print a s
the HTML. Text can be made bold
If you are printing from a web browser, make Tk ait Be vnniie Hali

sure that your name and candidate details are fully . o : ; : :
visible on the printout. If you are using a WYSIWYG mﬂf&m s S
package, make sure that you test the web page in

a browser and not just within the package. Some
products will display what appears to be the browser
view burt it is only a development tool and does not
necessarily display the page as it will be seen. Use screen shots of your pages, taken
using the <Print Screen> button on your keyboard, to copy the screen contents
into the clipboard. Then paste the clipboard into another package (often a word
processor) to present evidence of your work.

Text can be superseripred like x7
Text can be subscnpied ke Ha
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rActivity 21a

underlined font.

Open the file subscript.htm and view this web page in both the text editor and browser.

Replace the text MY NAME HERE with your name. Improve this website by emboldening the
word 'emboldened’, setting the word ‘italic’ to an italic font, and the word 'underlined’ to an

Set the 2’ in 10m? and the '3’ in 500cm? as superscript, and set the ‘2" in CO; as subscript.
Set the text ‘'Enhancing Text' into style h1. Print your web page as HTML and as it is viewed in

\ your browser.
21.2.5 Tables in the content layer Advice
Tables are used to create the basic structure of many web pages. They are used This planning stage will

to organise page layout and are often used in web pages even
may not be visible. If you need to create a table within a web

though the borders often be given to you in
P the question.
page, it is always

worth planning it on paper before starting to create the markup. Advice

It will be much easier to
use WYSIWYG software

Task 21c
Create a new web page that looks like this and has the caption ‘Colours':

Red 36%
Green 3%
Blue 41%

to create your tables. This
section is designed to
ensure that you understand
how to create and edit
tables. You will need to
understand the markup
used to define tables, To

Basic table structure

Tables in HTML always start with a <table> tag and end witl
</table>, Start by adding these tags in the body section of

the markup. Make sure you replace the text “vour name’ with
vour own name. It should look similar to this.

begin with, this may be

difficult for you if you

decide to use a WYSIWYG
A package to develop your
tables.

% |DOCTYPE BEWL> @& == 0

Everything between these tags will be included in the table
except for the caption. This is added using the <caption>
and < /caprion> tags, which allows you to display a caption
(usually centre aligned) above the table. If a caption is used it
must be the first HTML tag after the <table> tag.

Each rable is split into rows.

Row 1 | Red | 26%

{ <html>
i <l-- Task 2lo by your name --x
<head>
<titlesTask Zlece</titles
</ head>
<body>
--4—- ztables
: </tables
</body>
§I-:,-fncm1‘>

¥

i <body>
! <table>»

Row 2- | Gireen| 23%
Row 3 | Blue | 41%

L <caption=Colours</caption=
! =CY>
<ftr>
<trs>
et
2Lrs
s /tra
i =</table> H
E{fhmﬂy} E
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For this task, the table you need to create has three table " cbody-
rows. The tag for a table row is <tr>. Create the three <tables
blank rows between the caption and the end of the table <caption>Colours</captions
like this. » <tI>
Each table row will contain two cells of table data. The e
tag for table data is <td>. A row can have one or more > <ftd>
<td> tags. Between each <tr> and </tr> tag, place start - ‘i:‘;:‘g
table data <td> and end rable data </td> rags like this. —— o ;Em .
This table row has two pieces of table data. A table cell b
can contain text, images, other tables, lists, paragraphs, i
forms, horizontal rules, and so on. </tds
‘ <td>
Advice </tds
it is sometimes quicker to create one complete table row </trs>
first with the table data cells included, then copy this row S
a number of times using copy and paste. std>
</td>
The data can now be added to each cell like this. <td>
Your table will look similar to this. </td>
</ET>
Col </table-
i </bodys>
Red 36% ;
&m 23% [T e
Ble 41%  <body>
i ztables
Table borders e
This table has been created but does not have a visible > <tdsRed
border. The word ‘border’ is an arrribute. To show the </td>
table gridlines you must add a border attribute with <td>36%
a value of "1". Attributes should be in lower case and «/td>
artribute values should always be enclosed in quotes. </tr>
Change your markup like this. <tr>
T e —— <td>Green
{ <body> : </td>
<table border="1"> : cbd=23%
............. <caption>Colours</caption> = == .. </td>
; : </tr>
The only valid border values in HTMLS5 are "1" and ": i
e "1" makes the border visible ‘_'jd;m”e
e " hides the table border, yet allows the table to o deoscs
control the structure of the page etk
ge. </td>
o fEX>
= | </eames
B-8-2 - b </bodys>

sl

Colours =N
Red [36%) |
Green||23%)

Blue |4 lﬂ' s

Save this web page as task21c.hitm in your Task21c¢ folder.

D

Advice

This is different from
earlier versions of HTML
where "0" hid the border.
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Headers and footers in tables
Tables can have three sections: a header, a body section and a footer. These are

defined using the <thead>, <tbody> and <tfoot> tags, and closed with < /thead>,
</thody> and </tfoot> respectively. Notice how these all begin with t (for table).

(Task 21d -
Create a new web page that looks like this and has the caption ‘Fruit sales’.

Fruit Price

Apple $1230

Orange $780

Pear $240

Banana $4235

Lemon $75

Total $6560
e »

To create this web page you need to first create the open table
and close table tags within the body section of the markup.
Place the caption tags between these in the same way that you

cbody>
i <table border="1"s
zcaption>Fruit sales</caption-

did when you completed Task 21c. The initial markup for this | </tables :
section should look like this. L RS
Before continuing with the markup it
is worth planning the table using a hand- Caption
drawn sketch similar to this. ¢
This will help you work out the structure Table Fruit Price 1table row with 2
needed for the markup. For this table, you Header table header cells.
will need three sections to the table.
These three sections need creating next APPJ&I $1230
within the markup. The header section is Orange $750 5 table rows, each
created using the table head tags, with <thead> Table Pear $240 with 2 cells of table
to start the section and < /thead> to finish Body
the section. The footer section uses the tags Banana | $4235 | data.
<tfoot> and </tfoot>, and the body is defined Lemon $75
with <tbody> and < /tbody=>. In HTML you
must define the table header, footerand then ~ Table Total $6560 | 1table row with 2
body (in that order) if all three sections are to Footer cells of table data.
be included. Create the three sections within
the table of your markup like this.
. gt S gl R gt Lo 125 Ry ——

rows, using the notes you made on your sketch ro help you.
You can add the table data sections to the footer and
body of the table using the tags <td> and < /td>. Do not

<table border="1">
<caption>Fruit sales</captions>

use these tags in the table header. At each stage, save your {;: ::j;,
web page and check that the markup that you have <tfoot>
written gives you the results that you expected. </t foots
In the table header, create heading cells (which are bold and <tbody>
centre aligned ) using the tags <th> and < /th> rather than the </tbody>
table dara tags. These will set the column headings in heading ¢ ;;j tdible}
e O >

style. Heading cells can be used inside the table body and table
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footer sections and are useful in the left column of a table if row headings are
required. Don’t forget to replace the text ‘your name’ with your own name.

—  Place the contents (in this case text) of the header section in the header cells
and place the contents of the body and footer sections in the relevant cells.

Bos - - e e

Fruit sales

The finished markup and resulting web page should look like this.

| <!DOCTYPE html>
i <htmls>
i<l-- Task 21d by your hname --»
gchead;
! <titlesTask 21de/title>
§<fhaad>
§cb¢dy>
i <table border="1"s
<captionsFruit sales</captions
<theads
<tr>
L » <thsFruit</ths
i <th=Price</th>
</tr>
</thead>
ztfoot>
<trs>
» ctd>Total</td>
«td>56560</td>
! <ftr>
; <ftfoots
i <tbody>
1 <Ltr=>
|, <tds>Apple</tds
<td=$1230=</td>
</tr>
<Er>
i <td-0Orange</td>
<td=5780</td>
i f:ftr}
<trs>
<td=Pear</td>
: <td>5240</td>
! </tr>
zEYr>
<td>Banana</td>
H <td>5$4235</td>
</tr>
i <tr>
E <td>Lemon</td>
E <td=>575</td>
: </tr>
</tbody>
i e</tablex»
{ </body>
L</html>

Save this web page as task21d.htm in your Task21d folder. Save copies of this

page as task2le.htm in your Task21e folder, as task2 1£.htm in your Task21f
folder, and as task21i.htm in your Task21i folder.

@

Y

Apple [l51230]
Orange|$780 |
Pear [$240

Banana/$4235

Lemon |75

Toal [56550
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I"rf!'u:tiwity 21b 9
Create a new web page with a table that looks like this and has the caption "Hours of sunshine
last week'. Make sure the top row of the table is in the header section and the bottom row is in
the footer section. Print your web page as HTML and as it is viewed in your browser.

Day Hours
Monday 6

Tuesday 4.5

Wednesday 8

Thursday 7

Friday 35

Saturday 5

Sunday [

L'|.|'1.ﬁe|e.-lr.l3|r\tmal 40 e

21.2.6 Use embedded CSS in HTML

Although this section introduces the use of styles into your web page, this will not
be covered in detail until Section 21.3.

Styles can be applied to tables and other HTML elements by placing CSS
instructions in a style attribute within the HTML tag, This is called embedded CSS.

Task 21e

Open the file task21e.htm. Set the table to be 400 pixels wide and each row to be 50 pixels high.
Set the left column to be 280 pixels wide.

Resize a table

Open the file task21e.htm. You have seen that each table grows to fit the data in
each cell. In order to avoid this, each table, as well as each row/column within
the table, can be set to a fixed width or a width related to the size of the browser
window. For this rask an attribute is added to either the rable <table>, rable row
<tr> or table data <td> tags. This attribute is an embedded CSS style attribute.
In the table tag add a second attribute named style with the embedded CSS
property value width:400px, like this.

i <body>

{ <table border="1" style="width:400px">
<captionsFruit sales</captions
<thead>

The width of the table will now be fixed to 400 pixels. If the browser window is Advice )

resized, this table size will not change; if the window is made smaller than Use px for pixels and do

; R not put a space between

400 pixels the browser will display scroll bars. the digits and px

Advice

The syntax for €SS elements is the property name, colon, the value to be applied, e.qg.,

name:value

If more than one property is to be applied these are separated with semi-colons,

e.g, name 1:value; name2:value

Use Sil'lf]:iia.l' St}FlE :lttl.'ihlltﬁs in ali seven mblc row .;.nqtl-he-.a,.d:;.,,.,.,.,..,.,,...,.,,.........,,...\
tags to set the row height like this. I style="height :50px">

In the first rable header cell add a similar ——» <th style="width:280px">Fruit</th>

attribute to set the CSS width property to <th>Price</ths>
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These two style attributes only need applying once; all other cells

in the row/column will match the attribute set. The finished table gy
looks like this. " "B 06 b e e @
Save this web page as task21e.htim in your Task21e folder. Mr"‘" =

-~ =1 [lappie 1230

Task 21f - =

Open the file task2 11 htm_ Set the table to fit to 80% of the browser

window and the left column to be 75% of the width of the table. e "’w

Set the top row to be 60 pixels high and the bottom row to be 40 Fiosima "st

pixels high. Align the table in the centre of the browser window. Set e ",,,

the names of the fruit to be centre aligned and the prices in the right

column to be right aligned. from "sasm
\
Open this web page. Set a style actribute for the table tag ¥y
with the width property and a value of 80%. Use a similar | .table border="1" style="width:80%"s
75% property for the style arrribute in any table data (or ¢ <caption>Fruit sales</caption>
table header) tag in the left column, like this, ———: <thead>

3

Centre align a table in a window <th style="width:75%">Fruite/th>
To centre align the table within the window, two more <th>Price</th>

style properties must be used with the rable tag. These are | :
to set the margin to the left to auromatic and the margin to s s s e e s s S
the right to automatic. In CSS, if more than one property

is used, the semi-colon (;) is used between one property and value and the next.

The extra properties for the table style attribute will look like this.

-:b-:.dy":s ;
i <table border="1" style="width:80%; margin-left:auto; margin-right:auto;"> €—+——
zcaption>Fruit sales</captions ’

8 - A 0Tl 0 0t e o B . s B 1 1 S 0, A 1 0 A - 4 0 B B O B B 5

The table is now centre aligned inside the ‘l‘ :
browser. If the browser is resized the rable

still has the same size and alignment like this. B Bl ki = - 0 = s b e @
Set the row height of the table header (the e TERE s

first row) to 60 pixels and the bottom row e - ﬁ

to 40 pixels. Use <tr style="height: 60px"> E= o

and <tr style="height: 40px"> to do this. E i

Horizontally align cell contents
To align the text to the centre in the left column, add the Advice

style attribute to each table data tag in the table footer gLt =™ .| Note the American

and table body, so that the style has the property and value et i spelling of ‘center’ rather

“text-align:center”. L L than ﬂ"f English spelling
To align the text to the right in the right column, add g Lo S

the stvle attribute to the table data tor each cell in this Pos: [0

column (except the rable header) so that the style has the — T

property and value “text-align:right”. The web page will Lo N

now look like this.

D
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Save this web page as task2 1{.hvm in your Task21f folder. Save copies of this page

i
as task2 1g.htm in your Task21g folder and task2 1o.htm in your Task21o folder. Pyeviee

Colgroup tags to align cell
elements are no longer
supported in HTMLS.

= A5
Activity 21c
Create a new web page with a table that looks like this and has the caption ‘SupaHols

visitors 2016".
Country Visitors
Eqypt 440
India 2000
Jamaica 140
United Arab Emirates 420
Total visitors 3000

Make the company name, SupaHols, bold. Make sure the top row of the table is in the header
section and the bottom row is in the footer section. Set the table to fit to 70% of the browser
window and the left column to be 100 pixels wide. Set the top row to be 60 pixels high. Align
the table in the centre of the browser window. Set the contents of row 1 and the names of the
countries to be centre aligned and the number of visitors to be right aligned. Print your web page
as HTML and as it is viewed in your browser.

i

Table borders

You have already studied how to set the table borders on or off with a border
attribute for the table tag. To set rable borders to appear as we want them we can
change the border settings in the whole table or parts of the table. You will notice
that all of the tables that we have creared so far have a double border because the
table and the table header/table data parts have separate borders.

Create a single table border

Task 21g

Open the file task2 1g.htm. Display the table with a single, solid border 4 pixels wide, and with
internal gridiines 2 pixels wide.

Open this web page in Notepad. Set a style attribute for the table tag with the

border-collapse property and a value collapse, like this.
!Em:hw.ﬂ

Bl [ Vi Fpeuder Jack ™

qbody:: ; e T 7 el
| <table border="1" style="width:80%; margin-left:auto; margin- Fiit sales
right:auto; border-collapse:collapse;"s : - }PM
<caption>Fruit sales</caption:
..................................................... = T
Cege | STBOY
Pear | $240)
The table will now look like this. - Dum 3
Tetsl !msaﬂ
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Set table border widths Advice

Table borders can be set using embedded CSS with the stvle atwribute with the Table border settings in

border property and values. Css are different from the
To set the outside border of a table the style attribute is added to the table tag.  border attribute for the

The values assigned to this tag must set the border to solid and to 4px. To set table, which is only used to

show if borders are visible

internal gridlines style, attributes are added to the <th> and <td> tags; each of S

these tags must have the style attribute with border:solid 2px.

| <IDOCTYPE html>
<htmls E
<!-- Task 21g by your name --» i
<heads
<title=Task 21g</titles
</head>
i <bodys
<table border="1" style="width:80%; margin-left:auto; margin-
right:aute; border-collapse:collapse; border:sclid 4px;"s>
<captionsFruit sales</captions
<thead>
<tr style="height:60px">
«th style="border:sclid 2px; width:75%;"sFruit</ths
<th style="border:sclid 2px;"sPrice</ths>
<ftr>
</thead=
«<tfoot>
«<tr style="height:40px">
<td style="border:solid 2px; text-align:center;"sTotal</tds
<td style="border:solid 2px; text-align:right;">56560</td>
<ftr>
</tfoots
<tbody>
<CIr>
i <td style="border:solid 2px; text-align:center;"sApple</td->
i <td style="border:solid 2px; text-align:right;">51230</td>
</trs
<fr>
<td style="border:solid 2px; text-align:center;"sOrange</td-
<td style="border:solid Z2px; text-align:right";">5780</td>
</tr>
<Etr>
=td style="border:sclid Zpx; text-align:center;"sPear</tds
<td style="border:solid 2px; text-align:right;">5240</td>
i </tr>
E ztr>
<td style="border:solid 2px; text-align:center;"sBanana</td>
<td style="border:solid 2px; text-align:right;"=54235</td>
H </tr>
<tr>
i <td style="border:sclid 2px; text-align:center;"sLemon</td>
i <td style="border:sclid 2px; text-align:right;"=$75</td>
i </tr>
: </tbody>
i </tables>
| </body>

©
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Create a web page

The finished table will look like this.

Later in this chapter you will learn how to fix styles for all table cells
without repeatedly entering the same style attribute for each tag.

Activity 21d

Edit the web page you created for Activity 21c so that the: table has a single border of & pixels,
the table header and footer 4 pixels, and the table data 2 pixels. Print your web page as HTML
and as it is viewed in your browser.

Vertically align table cell contents

Data held in table cells can be vertically aligned with embedded CSS so that it fits
in the top, middle or bottom of the cell. The style attribute is added to the <td>
tag with a property of vertical-align and a value of top, middle or botrom.

Task 21h

Create a new web page that looks like this. Set both row heights
to 60 pixels. Centre align the contents of all cells. Vertically align
to the top, centre and bottom of the cell as shown.

Vertical alignment

:
P Middle
Bottom

Create a new web page that has a table with two rows. In the top row include one

L |

!iﬂmr—w:}

Fle  Folf  Mow  Fyemerfies Joob ™
T B-m-m e
Fruat sabes
Frult Prics
Aple 51230
Ormmpe % PR
Pear S2408
Hanana (54133
Lemon £73
Tol IHSdﬂ

Advice

In some guestions you may
be instructed to vertically
align to the centre of the
cell; if so, always set the
property value to middle.

piece of table data and, in the second row, include three pieces of table data. Save B g P fee -
this in your Task21h folder. It should look like this. SR
Find the three table data <td> tags in the second row and add the T N P
following attributes to them. L | ol ecae
[Vertesl aligreeni

i <tr style="height:60px; text-align:center;:"s T bsteSenel

<td style="vertical-align:top"-Top</td> —

<td style="vertical-align:middle"s>Middle</td>

<td style="vertical-align:bottom">Bottome/td> E

</Ers D817 i et D

The rext will now align in the table like this.

Extend (merge) cells

To create a single cell that spans across all three columns in the rop row of the
table, you need to add a colspan attribute to the table data <td> tag for this row.

: <tr style="height:60px; text-align:center;">
<td colepan=3>Vertical alignment</td>
cfbrs

Save your web page as rask2 1h.litm in your Task21h folder.

Eis g
-

Task 21h by your name

Wertwally slign c2ll sontenr

Yoiw Fpetwrtas  Joek W™

B v B

Vertical shgnmess

Tep

The completed table should look like this.
To merge cells vertically use the rowspan attribute in the same way.

L 4

-ﬂmmm-ur'p - !

B BdE Yo b Jow H"
TR-B-= oy

Task 21h by vour name
Verticalty align cell contenn
Verstal alagamon

T
Masdle
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i o= N
Activity 21e Class 11A Exam
Create a new web page to look like this. Table and header borders must Rasalls
be 6 pixels and all other gridlines must be 3 pixels. The right calumn fmir | 96]
must be 50% of the width of the table. Recie | 8] vhobave

= perfonnzd
Cai 4| eatrenely
fouise |52] ™"

i G Mzt do
IFimm 3 bedner.

Cell padding
Cell padding is the space between the cell contents and the border of the cell.

(Task 21i

Open the file task2 1i.htm. Copy the table so that there are three tables, one above the other,
on the page. Change the captions from ‘Fruit Sales’ to ‘No padding’ for the top table, 'Padding
set to 25pixels’ for the middle table and “Variable padding’ for the lower table. Set the cell
padding of the middle table to 25 pixels and the padding of the lower table to have a top

padding of 25 pixels, bottom padding of 20 pixels and left and right padding of 15 pixels. =l
L 5 - E * [0 * * Pagew i
- " a No :
Open the file task21i.htm. Copy the table and paste it twice. Place a <br> tag Fruit | Prica]
between each table to set a line break. The <br> tag does not have a close rag. lapple [[s1230]
Add an ID attribute to each table so we can identify them: they will be called (Orange|S780
top, middle and bottom. In the <table> tag for the middle table, add the single [Rear,_\E340
CSS style padding property with a value of 25 pixels like this. T":‘;”'
on
<brs h i
! <table border="1" id="middle" style="padding:25px"> _ L s
<caption>Padding set to 25 pixels</captions>
ORI T ST W eSS e A o) e T SO » | Fruit | Price
Apple [$1230
For the bottom table we can set the different padding by stating all four values, Orangs |S780
starting at the top and rotating clockwise like this. S L
$4235
- (hl = z |TCII!1 56560
i <table border="1" id="bottom" style="padding:25px 15px 20px i
15px;"> H
booSCaptionsVariable paddingc/caption> =~~~ ] baali padiiog.
—_— Fruit | Price
vice T PR P e
i padding-top:25px; Apple [§1230
This is a shortened version of the C55 padding prop- 5 : ki o ; g Crange|$780
7 ; S i padding-bottom:20px;
erties. Where padding should be specified in full, for adi 3 G i Pear  J5240
each side it will look like this. amasas s apeesuliR [Banonal54735
jpadding-left:15px; L emonl5T5
Total |$6560
The web page now looks like this. »

<
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This has only set the padding for the table borders. To change each cell the m
same style attributes, properties and values will need copying and pasting into AL
every <th> and <td> tag. This will change the tables to look like this. I _iall_Bs —=] B

Save your web page as task21i.hvm in your Task21i folder, and a copy of ' = A
your page as task21j.htm in your Task21j folder. r | o

Task 21j ===
Open the file task2 1j.htm. Set the top table to have a horizontal border spacing of 20 pixels and ounge | 470
a vertical border spacing of 10 pixels,
Py 540
Border spacing sasgol| s
The spacing between the borders of individual cells is set in the <table> g, tee | o
The stvle attribute is used with the border-spacing property. Two values can
be passed to this property: the horizontal spacing first, then the vertical spacing, ol e
like this. -
Visishir paddine
e e e bl —
f <table border="1" id="top" style="border-spacing:20px 10px;">
SSAptionaNo paddingc/captions ... il fi
Onege || 978
The top table of the web page will look like this. S
Advice i i
If the herizontal and vertical border spacing are the same, you can use a single value. tesem | 872
Teal i
Activity 21f
Open your finished web page from Activity 21b. For each table cell, set the padding to have a
top value of & pixels, bottom of 12 pixels, a left value of 20 pixels and a right value of 16 pixels.
Set internal and external border spacing for the table to 20 pixels.
r_
Task 21k
Create a new web page with a table that looks like this and has the caption ‘Sales team’.
The image that you require is called turtle.jpg.
Expenses
Lee Amir Maxine
Turtle
Traval

Travel $162.20 | $285.75 | $150.00

Hotel $240.00 | $182.40 | $322.00

Food $146.50 | $102.10 | $104.50
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Plan the table using a hand-drawn sketch similar to this.

Caption
1 cell three columns wide
Table :maﬁc here |LSE = 2 2 table rows with 4 columns,
Header 266 4 Lee Amir | Maxine | 2 cells in first row merged, 3 cells
Lo or in second row merged, 3 table heading cells.
Travel $162.20|$285.75| $150 ; :
;aoﬂ; TR 5240 |$182.40| 9322 inzagl;ri:f;::zhc:;: 1 heading cell
Food $46.50 [$62.10 |$64.50 :

Shading shows cells with a heading format
rather than table data format.

Create the basic markup as you did with the earlier tasks, starting with the rable tags,
the table attributes to show the borders, the caption, the header and body sections of

é-;hc-dy:: :

{ <table border="1" style="border-collapse:collapse; border:solid —
; lp:{;n} :

i <caption=Sales team</caption»>

<thead>
<>
</tr>
<CY>
i </tr>
’ </thead>
; <tbody> ;
<trs i Advice
- s i When creating a new table
=tr> like this, it is wise to add a
</tr> i single letter as the contents
<tr> i of the cell when you create
</trs I it. In this case a single letter
</tbody> { ‘A has been added to the
</tables i top left cell, the letter ‘B’
gﬂ;bod},p i tothe next cell and so on.
..... e s e B P B B T S W i U R B o S e T i e S e B R S . This |S bECEILISE some mh
browsers do not display a
The top row of the table header has only two cells. The first of these is a cell that table cell if it is empty. By
covers two rows. For this you use a rowspan attribute to tell the browser this cell adding these single letters
is going to span the first two rows. The markup for this section will look like this. it allows you to test the
The second cell in the top row is a cell that Rk Yo ev et .

covers three columns. Use the colspan attribute

to tell the browser that this cell is going to span 1 41914140 013414104 L8141 0 ;
three columns. This cell was identified in the s "
sketch as a being a heading cell, so the colspan Qt:: A FowEpRT= e

attribute is used within the table heading tag. -:1; h celepans"3¥sBe/ths

The markup will look like this.

s
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Using the sketch to work from, add the cells to each {tllcolspanz“B":»E«:fth:
row of the table. In the body of the table, set the </Er>
first cell of each row as a table heading and the next <tr>
three cells as table data. This section of the table will <th>Ce</th>
look like this. . » <thsD</ths
The table structure should now Sales <th>E</th>
look like this. </tr>
Enter all the text and currency L "“thei"'d”
values into the correct cells in the A B : {tfsgf 3
table. The web page should look IC/D|E L
like this. Fk}HI <td>G</td>
tdsHe/td>
Selen toum JKIL M ctasIe/tas
A Expenses Np P Q < ;:, g :
Lee | Amir [Maxine 3 [ 55
Travel $162.20/$285.75/$150.00] <th>J</th>
Hotel [$240.00/$182.40/$322.00) <td>Ke</td>
Food [$146.50/5102.10/5104.50) o e
Save your web page as task2 1k.htm in your Task21k </tr>
folder. <tr>
<th>N</th>
21.2.7 Images <td>0</td>
g _=
Images (such as pictures or icons) are often used in : SREEpRIS S
web d are often used for hyperlinks i
eb pages, and are often used for hyperlinks. ; ilks
Insert an image i
i </table=
To complete the web page for Task 21k, you need to | </body> E
replace the letter “A” in the top left cell of the table i </html>

with the image turtle.jpg. To do this you have to

tell the web browser the name of the image source, which should be stored in the
same folder as your web page. Make sure that you have copied the file turtle.jpg
into your Task21k folder. Add the following to the markup. As some browsers may
not display the image, you can tell the browser to replace the image with alternative
text. This usually describes the image so that the user can sdll understand what is
being shown even though they cannot see the image. The markup will look like this,

<thead>
«tr> :
<td rowspan="2"s<img src='turtle.jpg" alt="Company Logo"s </tds i
<th colspan="3"sExpenses</th> i

cftr>

Where to store an image

Images must be stored in the same folder as the web page. This is called the current
folder. Notice in the markup shown above how the filename turtle.jpg is given as
the image source. This does not contain any reference to which folder the image is
stored. Because there is no absolute reference to a folder, the browser automatically
looks in the current folder for the image. This means that if this web page is opened
on another computer, as long as the image is stored in the same folder as the web

page, it will work properly.
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If an absolute reference had been used for a file, for example:

E«:img erc="C:/My websites/My pictures/turtle.jpg" alt="Company X
i Logo"></td>

This would prevent the file being found unless the folders in all the

computers were structured in this way. If the file turtle.jpg is not in b

the current folder, the web page will look like this. The image has S

been replaced by the text ‘Company Logo’ to tell the user what the Eapenye

missing image should be.
If the image file is stored in the current folder, this will be

displayed. Loe | Amie Maxine
Save the web page as task21k.htm in your Task21k folder and [ | W | | —

- | ¥4 i
save a copy as task2lm.htm in your Task21m folder. T&::’ :Lﬁag :‘;:gf :;;3%
Advice Food $146.50/5102.10[5104.50

A common mistake made by students is to use absolute
pathways for files, such as images, stylesheets, etc.

File types for images r—

There are three common file types for images used in websites. These are
JPEG files, GIF files or PNG files. You can use a graphics package such as
Adobe Photoshop to change images from one formar to another by opening ——

Sales team

Expenses

Lee | Amir [Maxme

them and using Save As... to change the file format for the new image. Travel
nENice Travel (5162205285 75/5150.00
Image files added to web pages are usually in bitmap Hetel §240.00/5182 40/5322.00
graphics formats such as .jpg, .gif or .png format. Many Food 5146.5015102.10/5104.50

other image formats, for example vector graphics such as
.tif, will not work in a web page.

(Activity 21g 8
Create a new web page with a table that looks like this and has the caption ‘Last week'. The image that you require is called
ptct.jpg. Print your web page as HTML and as it is viewed in your browser.

Expenses
p,l.c 'l']‘avel Anne Dan Lisa Udoka
Gl o gt o~
Petrol $182.20 | 318575 | $260.00 | $322.00
Food §80.00 |962.40 |$54.00 $40.00
Hotel §420.00 | 9382.10 | $104.50 | $260.00
o v

Resize an image
Images can be resized using two methods:

e The first method is to change the size of the displayed image in the markup.
This is the easier of the two methods but often uses large image files, which are
slower to upload and can delay the display of a completed web page.

e The second method is to physically resize the image in a graphics package.
You did this in Task 11b. This method has the advantage of being able to

@
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reduce the file size of an image so that a web page will be displayed more
quickly. It has the disadvantage of using low-resolution images, which can
appear pixelated, particularly if you wish to enlarge them.

Task 211

Open the file webpage2.htm. Use both methods to resize this image to 80 pixels wide and
compare the relative file sizes of the two images. Save both versions of your web page.

Resize an image in the markup

Copy the web page and supporting files remora.htm, remora.jpg and turtle.jpg
into your Task21l folder. To change the size of an image in the markup use either
the width or height attributes within the image tag. For this question the width
needs setting to 80 pixels. If you change the width of the image to 80 pixels and do
not specify a height for the image, it will maintain its aspect ratio. This means that
it will keep the same proportions. Sometimes you may be asked to distort an image
to give a different effect within a web page. This is done by specifying both width
and height but not keeping the aspect ratio of the original image. Find the markup
for the image remora.jpg, in the file webpage2.htm, which looks like this.

l‘:tl} assminssnnseann -,----_*
<td rowspan="3"s<img src="remora.jpg" alt="Remora"s</tds>
<td colspan="31"><hl>Image alignment</hl=</td>
Add a new auribute to the image tag to specify the new width of the image, like this.

<td rowspan="3i"=<img src="remora.jpg" alt="Remora"style="width:BO0px" -
</td>

Save the web page which will change from this to this.
geiom dje 2 .

) DT K sl Chaptnr 311 0 = 3 | Tt
Ele [db Yorw Fgrweies Desh Ly Bl [t Yoeu Fpomeoe Joob  Hely
A | [ T T e Bt o Pege e gl @ G ) s el il T E s E 00w B ey Tahe

7 DB e et Chopte I 2 0 S g Tk TTL

mage alignment

Terila Turila
Traval Truvel

bis fmage s aligned  This image (s aligned  This image is aligned
to the top of the table 1o the middicafthe |to the bottom of the
cell, table cell [tmble cell

mage alignment




21 WEBSITE AUTHORING

Although the vertical alignment of all three turtle images has not been changed
in the markup, the effect is to make the images appear to have the same vertical
alignment. This is because the row height has been reduced to fit with the new

row height tor the image of the remora.

Resize an image in an external package

You have already completed this in Task 11b. Copy the image that you resized
and called remoral.jpg from your Taskl 1b folder into your Task21I folder.
When using this technique it is useful to have a small, low-resolution image

(called a thumbnail) on a web page. If the user wants to see more dertail they can
click on the image and a new window will open containing a high-resolution
version of the same image. The web page needs to be amended so that the width
attribute is no longer present, and the source attribute within the image tag
points to the new filename.

<td rowspan="3"s<img src="remora.jpg" alt="Remora"=</td:>

<td colspan="3"s<hls>Image alignmente/hls</td>

Save your amended web page with the filename task21Lhtm.

Comparing the two methods
Open the File Explorer window and navigate to the Task21I folder.

(* = f Lo Dsai] o+ GUT Hoetobbosk o Crapsm ) & Task2iL w B | Sench Tamean 2
O - & e 3 (] Tipr G Tege
L Ercempace B Emsiajeg L0 200

& Boamlasa & Fomavsl gy | 3 PG &
[ Clsbing ] ek i Ht 1D BITHAL Do ot L
& nide g LR TR LG smage [
B boylre
barm ==

This folder contains the two image files and shows you the difference in file sizes
between the two methods. Your image sizes may vary from this depending on the
resolution you selected when you saved the file. As can be seen here, in this case
the new image should load in less than 60% of the time the original will take.

Insert an animated image

There are two different methods used to place an animated image on a web page.
If the file is an animated GIF, the method is the same as inserting a still image.

Task 21m

Edit the web page saved in Task 21k to replace the image with the moving image
turtlelogo.gif.

Open the file task21k.htm in Nerepad. Copy this file and turtlelogo.gif into

your Task21m folder. Change the image source from turtle.jpg to turtlelogo.gif,
like this.

—

<td rowspan="2"szimg src="turtlelogo.gif” alt="Animated Company Logo"s</tdx> :

J88
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Save the web page as task2 1m.htm in your Task21m folder.
The resulting web page will look like this.

Insert a video file

Videos can be placed in a web page using the <video> and

</video> tags. You must include width and height attributes within
the <video> tag, so that the correct space is saved on the page for the
video. The controls attribute shows the video controls and allows the

user to control (start/pause/maximise/adjust volume, etc) the video. Travel 5162 20(5285.75/5150.00
The video source is different from other HTML elements as it uses Hotel 5240.00/5182 40/5322.00
a <source> tag as well as the src ateribute. In the <source> tag the L S 1050
rype attribute tells the browser the file type of the video to be shown.
You must include text between the <video> and < /video> tags for
browsers that do not support HTMLS5 or videos of this type.
Advice
Accepted video formats
Task 21n are .MP4, .webm and
Open the file webpage3.htm and save this as task2 1n.htm. Replace the text Flace video here .Ogg. Many other video
with the video wreck.mp4. Replace the text Place audio here with the sound whale.mp3. formats, such as .wmv, will
not work with the <video=
tag.

Copy the files wreck.mp4 and whale.mp3 into your Task21n folder. Open
webpage3.htm in Notepad. Replace the text Place video here with this HTML.

cvideo width="300" height‘"*id" ‘controlss Y
Your browser does not support this type of video.
<gource sro="wreck.mp4" type="video/mp4"> i

Save the web page as task2 In.hitm in your Task21n folder. ,_ . S
The resulting web page will look like this. M g

B o st oo 3., ot ¥ vt 531

Wreck diving

Advice

The controls on the video are only shown when the cursor
moves over them.

Insert an audio file (sound clip)

Audio clips can be placed in a web page using the <audios ANd ———— | Kt she o sessm nbes e e mt g st
. B s £ = dabpberys pmd whwa
</audio> tags. The controls attribute works in a similar way to the Bt

video controls. It allows the user to control the sound clip.

The audio source works in a similar way to the video source. In the

<source> tag the type attribute tells the browser the file type of the

audio to be played.

You must include text between the <audio> and < /audio>

tags for browsers that do not support HTMLS5 or files of this type.
Replace the text Place andio here with this HTML.

——hcaudlo controlss> =
i Your browser does not support this type of audio file.

-——.——I- <gource src="whale.mp3" type="audio/mpeg":=

<faudio>
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Save and test the web page. It should look like this.

21.2.8 Colour - Part 1

Colour is always defined in CSS, either embedded in the HTML or

within an artached stylesheet (which you will meet later in the chaprer).

One method is to use colour names as the property values, such as
red, green and blue within the HTML code. There are currently only
16 colour names accepted as web standards in CSS and by the World

Wide Web Consortium (known as W3C). These are: aqua, black, blue,

fuchsia, gray (note the American spelling), green, lime, maroon, navy,

olive, purple, red, silver, teal, white and yellow. Other colour names are,

however, accepred by some browsers (a table showing these colours
and their names is included on the CD).This can be found on the web
page called colourcodes. You can open this web page and use these colours in
your own stylesheets attached to your web pages.
It is not always easy to remember the names of the colours, and many web
designers prefer to use hexadecimal codes (often referred to as hex codes) to
define the colour of text, backgrounds or objects. Hexadecimal is a counting
system where counting is done in 16s (rather than in the tens used in the decimal
system ). Because we do not have 16 ditterent characters for numbers, we use
lerrers and numbers as shown in Table 21.1.

Table 21.1 The hexadecimal counting system

Decimal 11213 ]|4]5186 |7 WM 1211314151617 181920121 22123 24125]26 |27
Hexadecimal |1 |2 |3 4|5 |6 |7 A B |C D JE [F |10 12131415161 171819 1A ]| 1B
Decimal oo | 152 | 153 | 154 | 155 | 156 | 157 | 158 | 159 | 160 | 161 | 162 | 163 | 164 | 165 | 166 | 167 | 168 | 169 | 170 | 171 | 172
Hexadecimal |... |98 |99 |9A |OB |9C (9D |9E fOF |AD |A1 |AZ |A3 | A4 |AS |A6 |AT | A8 | AO [AA |AB | AC

Advice

Check this table to help you work out which hex codes are useful.

The largest number that can be stored in a single byte (8 bits) of information is the
decimal number 255, which is FF in hexadecimal.
Each pixel (dot) on a monitor or projected on to a screen is made up of three
different colours. The primary colours when using light (which is very different
from the primary colours used in painting) are Red, Green and Blue. You will
notice that the initial letters are RGB, hence RGB monitors. Each of these colours
can be off, partially on or fully on. In hexadecimal, if a colour is off it is set to 00
and if it is fully on it is set to FF. To create the colour for any pixel you must tell
the computer how much red, green and blue light to show. This means that all
colour codes have six characters, the first two being red, the next two green and
the final two blue. This example uses the hex code for red, as the red component
is fully on (FF), the green component is off (00) and the blue component is also

off (00).

Advice

Mote the American spelling of 'color’, rather than the English ‘colour’.

@
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Advice
The hash symbaol (#) tells the browser that the number is in hexadecimal.

All of the different combinations of red, green and blue allow more than
16 million different colours to be used.

Table 21.2 Using hex codes to create different colours

Amount of light (colour) Hex code Example (red only} Colour
Fully on FF FFOQ00

% on co CO0000

Vs on 80 200000

Ya on 40 400000

Off 00 (00000

The web page colourcodes.htm contains the hex codes (as well as the names) for the
most popular colours. It is interesting to note that, working with light, mixing red and
green gives yellow, green and blue gives cyan, and mixing red and blue gives magenta.
If all three colours are fully on, the result is white. If no colour is on, the result is black.

Set the background colour
You must set the background colour using the CSS property background-color.

f = R
Task 210 e ]
Open the file task? 10.htm. Edit the web page to look like this. Apples $12301
The colour codes you will need are #328798 for the header, Oranges p—
#92CDDC for the footer and #B60DDES for the table body.

Pear 52409
Banana® 542357
Lemonti &759
Torls 56560

\ o

Open the file task21o.htm in Notepad. Add a scyle attribute ro the <thead> tag like this.

<thead style="background-color:}#32873b">
Add a style attribute to the <tfoot> tag like this.
. <tfoot style="background-color:#92cddc"> |

Add a style attribute to the <tbody> tag like this.

Save your web page.

Hexadecimal colour codes can be used with background and foreground
colours, for example: in CSS text colours can be changed using the style attribute
with a color property.
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21.2.9 Lists

You can include on a web page either a numbered list, which is an ordered list,
or a bulleted list, which is an unordered list. Bulleted (unordered) lists can
also be nested (placed one inside the other) to give you more flexibility in the
design of your web pages. Items to be placed in a list start with the markup <li>
and close with < /li>. These are used in the same way as the style definitions for
headings (styles h1 to h6) and paragraph styles. Each item in the list must have
the list tags around it. The way each of these lists is displayed can be changed
using CSS. An example of an item placed in a list would look like this.

-::11:-1‘1'1151son91temfromabulletedor ‘numbered list</li> |

Numbered lists

Numbered lists are ordered lists in HTML because they are in number order.
Place the tag <ol> at the start of the numbered list and the tag < /ol> at the end.

Task 21p

Create a web page containing the heading 'Fruit’ and a numbered list for the following items:
Apple, Orange, Pear, Banana and Lemon,

Enter this markup into your text editor.
Save the web page, as task21p in your Task21p folder, which should look like l
this in your browser. SR, . . — :
' | <IDOCTYPE html>
i chtmls i
;;"!“ Task 21p by your name -->
<head>
; : . 3 ! <titles=Task 2ilp</titles
E:I: Edit View Favourites Tool 1 </head>
f-B-= - Eabﬂd}':
i <hlsPruit</hil>
. <0l>
let <li=Apple</1i=
<lisOrange</lis
<lisPeare</li> i
; grwmlze <lisBanana</li=>
3. Pear <lisLemon</li>
4. Banana & "‘{;C'h'
o/ DOdy >
2 g </html>

Bulleted lists

Bulleted lists are called unordered lists in HTML. Place the tag <ul> at the start
of the numbered list and the tag < /ul> ar the end.

Task 21q

Create a web page containing the heading "Colours’ and a bulleted list for the following items:
Red, Yellow, Blue, Green and Cyan.

&




21.2 Create a web page

Enter this markup into your text editor.

Save the web page, which should look like this in

your browser.

“_______dhgqlDOCTYPE htmls
i <html>

;:head:

Favourites Tool **

b

Eile Edit  Yiew
avvggv

Colours

* Red
* Yellow
* Blue

Nested lists

Edfhead}

§<bcdy>

i <hil>Colours</hl>

E <ul>

| <li>Red</li>

i <lisYellow</li>

i <li>Blue</1li>
<li=Green</li>
<li=Cyan</li>

i <fuls

| </body>

quhtml:

Task 21r

Create a web page containing the names of two resorts as a bulleted list. These resorts are
Ellmau in Austria and Sharm El Sheikh in Eqgypt. For each resort, list the main activities.

Bulleted lists can be nested by having sub-lists. These are created by placing one

unordered list within another list.
Enter this markup into your text
editor to create the primary list.
{<IDOCTYPE htmls
f{htmlb
i<]-- Task 21r by your name --»
<head>
ztitle>Task 21lr</title>
</head>
<body>
zul>
<li>Ellmau</1is
<li=Sharm El Sheikh</li>
</ul=
=/body>
iqfhtmlf

Bavws e ntens prpa

B SRS A S

After each resort, enter a new sub-list
that contains the activities offered in
each of these places. Note that the
sub-list fits between the list item name
and the close tag for that item. The

finished markup will look like this, ———s{ S/BEML>

<title>Task 21g</titles

! <IDOCTYPE html>
<html=
i<l-- Task 21r by your name -->
E{head:
i <titlesTask 21r</titles
‘cfhead>
EqudY}
<uls
<lisEllmau</1i>
<ul>
<li=S8kiing</1i>
<lisSnowboarding</lis>
<li=sledging</li>
<lisMountaineering</li>
</ul>
<lis=Sharm El Sheikhe/1is
zul>
<li>Scuba diving</li>
<lis>Snorkellinge</1li>
</uls
</ful»
i </body>

{<l-- Task 21q by your name --> ’
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Save the web page, as task21r in your Task21r folder, which should look like this
in your browser.

S &) oo ttoo ©

File Edit View Favouiites Tock ™

>

BB -0 &- :

» Ellmau

+ Sknng

* Spowboarding

* Sledging

+ Mountangenng
= Sharm El Sheikh

» Senba divi

. Sk 'I'“.”"E

(Activity 21h

Create a new web page containing the heading "Winter sports’, a brief introduction and an
unordered list of the following winter sports: skiing, tobogganing and snowboarding. For each
winter sport, make a sub-list of the items of dothing required. Set these sub-lists as unordered lists,
Print the web page as viewed in your browser and as HTML.

Change these sub-lists to ordered lists. Again, print the web page as viewed in your browser and

\35 HTML. 4

21.2.10 Hyperlinks

A hyperlink is a method of accessing another document or resource from your
current application. Hyperlinks do not just relate to web pages: other applications
software can also use them. Hyperlinks are often used to create menu options with
web pages, using either text or images. When you select a hyperlink (usually by
clicking the lett mouse button), the hyperlink will perform an action. It may move
your position within a page, open another page either locally or on the internet, or
open your email editor so that you can send an email to a specified place or company.

Anchors and divisions

A division is a point of reference within a web page. It is similar to a bookmark
when using word-processing or desktop publishing software. If you creare a web
page that will not fit in a single window, it is useful to use one division for each
section of the web page (or document), so the user can move to any section
without having to scroll through the whole document. An anchor is used to set
a hyperlink to allow you to navigate within the page or navigate to an external
page. An anchor starts with an <a> tag and closes with an < /a> tag.

Division tags

The <div> tag is short for a division or section of an HTML document or page.
These can be used for many functions within a webpage, but at this level are used

to give an identity (ID) to a part of a webpage. In previous versions of html anchors
were used to hold the ID of a placeholder to define places like the top of a page.
These have been replaced in HTML5 «div=> and < /div> tags to define an ID for

the hyperlink. This placeholder often has an ID called ‘top” or ‘start’. To create a
<divs placeholder called ‘top’ enter this markup in the body section of the page. This
anchor will work without any text between the open and close tags.

i<div id="top"sAny content could appear here</divs

The text Any content conld appear here will be visible in the browser but the

division will not be visible.

@

Advice

If the division name is
visible in the browser view
of the page it often means
you have made a syntax
error (an error in the
structure of the markup).
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Hyperlinks within a web page

Task 21s

Edit the web page webpaged.htm so that each new section contains an anchor. Use these
anchors to create hyperlinks from the appropriate text in the first paragraph. Make the word
‘top’ in the last line a hyperlink to the top of the page. Make the words 'CIE website' a hyperlink
to the website www.cie.org.uk, and the words "W3C website’ a link to www.w3.org.

Copy the file webpage4.htm into your Task21s folder. Open the web page in
your text editor and in your web browser. Each section needs a placeholder with
a different name. You should always choose short yet meaningful names for each 1D.
For this web page you will give each division an ID (identifier). These will

be called rop, 21a, 21b, 21c, 21d, 21e and 21f, as these relate directly ro the
sections within the web page. It is sensible to place all the division names into

the document before creating the hyperlinks to each division name. Each division
name is created like this.

-:hl:-e:dlv 1C1 “top"::-:fdl\r:rchapter Elq,fhl:-

You can see that rhe dmsmn tags are inside the tags defining the sryle For the

text. The initial division tag contains the division id, which is placed in speech
marks. This ID will be used in all hyperlinks to navigate this point. Add the other
anchors to the markup, one for each section of the document, like this.

<h2>ediv id="21a"s</div>21a Understand what HTML is</h2>
<p>Many students sit the practical examinations without..

. ch2>ediv id="21b"></div>21b Problems with WYSIWYGs</h2> i
i <p>There are many well designed WYSIWYG packages on the.. i

<h2>Tdiv id="21e"></div>21c Use the correct terms</h2s :
<p>0Over the past few years, as the practical examinations..

Add divisions for 21d, 21e and 21fwith similar markup. In the final sentence,
find the word “top’. This will be used to create a hyperlink to the division with
the name ‘top’ that you created earlier. The hyperlink is created using an anchor.
The two anchor tags are placed each side of the word ‘top’. The markup includes
a hyperlink reference (the markup attribute for this is href) and the name of the
destination anchor. This anchor name is always inside speech marks and preceded
b)r the # symbcll hke thls

<p:Back to I:he <& hraf-"‘#tap":-topq’axfp:-

In rhe ﬁ.['St parag;raph ﬁnd the text "what is HTML*’ Edlt the markup fcrr l'hlS text
so that it creares a hyperlink to the anchor with the ID 21a. It will look like this.

ichl>Here is advice to try to help you succeed; if you follow this you are likely to i
Eicreate better web pages. First you need to know, <a href="#21a"> what is HTML? <fa> Once
iyou have a sound understanding of HTML, it is worth considering the use of WYSIWYGs i

P
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i chi>Advice for practical web page creatione/hl>
’-:hj;»Here is advice to try te help you succeed; if you folleow this, you are

ilikely to create better web pages. First you need to know =a href="#21a"s
§what is HTML?</a&> Once you have a sound understanding of HTML, it is
iworth considering the use of <a href="#21b">wWYSIWYCss/8> and the potential
Eproblems of using these packagez. Make sure that you <a href="#2ic">

Eus& the right terms=/2* to describe what you have done, are doing or could

Ebe asked to do. Learn how to =a href="#2ld"'>create and attach stylesheets

i=/a> to your web pages. Make sure that you can =a href="#2le"s work with tables</as. :
ETHESE provide a fundamental structure to web pages and seem to be replacing frames in
Emany areas. There are other methods of formatting layout including the use of DIVs, :
Ebut these are currently beyond the scope ¢f this book. Look for <a href="#21f"scther i
Eresources-:fa? to help you prepare for the practical examinaticns.</his

Now that the hyperlinks have been created, each one needs testing. Save the web
page and refresh your browser, then try each hyperlink in turn and make sure that
it directs you to the correct place in the web page. If the name that you have used
in the hyperlink reference does not exist, your browser will go to the top of the
page and the browser does not show you that there is an error.

Hyperlinks to other web pages

Hyperlinks can be created to another web page stored locally, usually in the
same folder as the current web page, or to an external website on the internet.
The markup for both of these links has the same syntax (structure). The only
difference is the address of the web page that the hyperlink is to go to.

To complete Task 21s, two hyperlinks need adding to external web addresses.
These follow a similar format, with the URL for the web address appearing as the
hyperlink. The markup for these two hyperlinks is shown here.

ch2><a id="21f"></a>21f Other useful links</ha>
i <p>There are other places that can be used to gain valuable informaticn that
Emay help. These include the =<a href="http://www.cie.org.uk"sCIE website</as and the
| <a href="http://www.w3.org">W3iC website</a>.c/p>
: _<p>Back to the <a href*“#ti:}p":tcpa;axfp}

Add these hyperimks to the last section of your markup and save your web page as
task21s.htm in your Task21s folder, and as task21t.htm in your Task21t folder.
Test the hyperlinks to make sure they work as you expected.

Retferences to pages stored in the same folder as your web page just have an
address without the URL. To link to a local file called ‘next_page.htm’, you
would include a h}rpcrhnk reference like this.

%‘P“ﬂ name-—"next PE'-EIE htm“:- Click here for the next pagem"a:v .:;’p,j

Advice

Make sure that you do not put an absolute address in a hyperlink reference (for example,
<a href =" C:my documentsimy folderfhtmlinext_page htm">) as this is only likely to work
on your computer. Other computers are unlikely to have the same folder structure and
filename.

@
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Activity 211
Open the web page htmltips.htm and replace the text YOUR NAME with your name.
Edit the web page so that each new section contains an anchor. Use these anchors to create

hyperlinks from the appropriate text in the first section. Make the word *top’ in the last line a
hyperlink to the top of the page.

Make the word "CIE" a hyperlink to the website www.cie.org.uk, the words 'Hodder Education’
a hyperlink to the website www.hoddereducation.co.uk and the text 'W3C' a hyperlink to
www.w3 org.

LPrim the HTML view of this web page.

Open a web page in a new browser window

When a web page is opened, it may open in the current window or it may open

in a new window. This is set using the target attribute. An attribute is something
that is added to one of the markup commands to give further information/
instructions to the browser. This attribute is part of the anchor and tells the
browser which window to use for the web page that you are going to open.

The target attribure can either be set as a default setting in the head section of the
markup or as an individual setting for a hyperlink within the body section. If the
rarget attribute is not used, the browser will decide where to open a web page.

To set a target window for a single hyperlink, add the target attribute to the first
anchor. Some targer attributes have specific functions. If a target name of _blank is
applied, this will open in a new rarget window. If self is applied it will open in the
current window. Other target names, such as _parent and _top, are reserved and
perform different functions with frames, which are beyond the scope of this book.
Any other rarget name that you use will open the specified web page in a window
with that target name, if it exists, or open it in a new window with that target name.

Task 21t

Using your web page task2 1t.htm, make the hyperlink you created to the W3C website cpen in
the same window and the hyperlink to the CIE website open in a new window called _cie.

Open the web page task21t.htm in your text editor and in your web browser. Edit
the markup for the last two hyperlinks to include the target attributes like this.

i <p>There are other places that can be used to gain valuable |

Einfﬂrmaticn that may help. These include the

{<a href=http://www.cie.org.uk target="* _cielf> CIE websitec</a> and

Ltw: <a href="http://www.w3.org" target=" self"s W3C website</as.
’ppe_p}Back to the <a href="jitop” ;-I:-::npda;u:,fp,,

Save your website and test the hyperlinks to make sure that thE}" work as you
expected, checking the tabs at the top of the browser to see if a new target
window has been opened.

Use a hyperlink to send an email message

Hyperlinks from web pages, other applications packages or documents can be used
to open an email editor and prepare a message ro be sent to another person or
company. This is very useful in a website where you can set up your email address
and subject line within the markup and instruct the browser to open the email
editor and insert these details into a new message when the hyperlink is selected.
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The format for this is very similar to the hyperlinks shown earlier in this
section. In place of the URL or path of a web page that is placed within the
hyperlink reference of the anchor, the mailto: instruction is used. This is followed
by the email address of the recipient. To include the subject line for the message,
this is included by specifying subject= followed by the text for the subject line.
The whole hyperlink reference is enclosed within speech marks.

Task 21u

Create a new web page that contains a hyperlink to prepare an email message to be sent to
graham a.brown@hotmail co.uk with the subject line 1GCSE Book'.

For this task you need to prepare a new markup in your text editor that contains
this line.

! Click here to contact us pages</as</ps

Save this in your Task21u folder and try it in your browser. When you click on
the hyperlink it will open your email editor; place rhe address in the To: section
and the text ‘IGCSE Book’ in the Subject: line.

Note how the space in the text ‘IGCSE Book’ has been replaced in the markup

with %20. This is the hex value for the ascii character 32, which represents a
space. There are no spaces inside the speech marks for the hyperlink reference.

Advice

Body text could also be added by adding '&amp;body=Add%20the%20body% 20text’ as
an extra value at the end of the mailte property.

Hyperlinks from images
Task 21v

Open the file task2 1v htm. Make the image in this web page a hyperlink to the web page
remora.htm.

Copy all the files from your Task21l folder to your Task21v folder. Rename
task21l.hem as task21v.htm. Open the file task21v.htm in Notepad.

Images can be used as hyperlinks in the same way as text. To create a hyperlink
to the web page remora.htm, add this anchor tag with its hret attribute and
value so that it surrounds the image tab like this.

E{tr:

! <td rowespan="3"s

i <a href="remora.htm"s <img src="REMORA.JPG" alt="Remora"s
iefas</td>

I <td colspan="3"><hl>Image alignment</hl-</td>

This hyperlink will open the partially constructed web page called remora.htm.
Test the hyperlink and save the web page.

D
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Activity 21j
Edit the web page that you saved for Activity 21g. Set the border, the cell padding and cell
spacing to four pixels. Print your web page as HTML and as it is viewed in your browser.

Expenses
"t Tl'li’ﬁl Anne Dan Lisa Udoka
= B
Petrol $£182.20 $185.75 $260.00 $322.00
Food $80.00 $62.40 $54.00 £40.00
Hotel $420.00 $382.10 £104.50 $260.00

The background colour code that you will need is #FFFF00. Make the image a hyperlink to send
an email message to ptc_travel@outlook.com with the subject line ‘Expenses’ and the body text
‘Please send me updated expenses details.” Print your web page as HTML and as it is viewed in
your browser,

\, o

21.3 Use stylesheets

Using styles in your web pages helps you to be consistent in the way the pages
look. Using styles is much quicker and easier than applying individual settings —
such as font face, font size, text alignment and font colours — to every piece of
text in each web page that you create.

You have already mer the heading styles, hl to hé, and the paragraph style,

p, earlier in the chapter. When you used these styles the web browser did not
find any of these style definitions in your HTML markup so used its own default
sertings. However, you can set your own definitions for each style and the web
browser will attempt to apply these styles to the page.

Styles are set with HTML tags but the styles are defined in the presentation
layer of the web page in CSS format. You have already embedded some
presentation layer elements in the HTML using the style attribute. Styles are not
only set for text, but can also be used to define page layout, colour schemes and
default settings for other objects and links on the page. Using a consistent style is
often important to give a ‘corporate feel’ to a website. Particular elements, such
as colour schemes, table presentation, logos and font faces, are often used to aid
recognition of well-known companies or brands.

Styles are always defined in the head section of a web page. They may be
defined in each web page or defined in an external stylesheet. If stylesheets
are used, the stylesheet is attached to the web page in the head section of the
markup. As we have already seen, styles can be applied individually to each page,
but it is more efficient to write, c:du: and actach one or more common stylesheet/s
to all the pages in a website.

Styles are often gathered rogether and held in a stylesheet. This is a collection
of styles saved in a different file in cascading stylesheert (.css) format.

21.3.1 What is a cascading stylesheet?

A cascading stylesheet is a simple way of adding style (for example, fonts, colours,
spacing) to web pages.

One or more of these cascading stylesheets can be attached to a web page, and
the styles in the stylesheet will be applied to this page. Where more than one web
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page is used, the styles only have to be defined once and attached to all the web
pages. In-line styles usually over-ride styles attached from an external stylesheet.
This allows companies to develop different stylesheets for specific items such as
colour schemes, text styles and styles for a particular document or set of documents.
If more than one stylesheer is artached to a web page at the same time, those
attached later in the markup have priority over earlier ones. If a style has more
than one declaration of the same property, the last value is used for the property.

21.3.2 What is CSS format?

CSS rules have a selector and a declaration block like this.

Selei:tnr Declaiatinn Dedai'ation
h1 {color:#ff0000; font-size:14px;}
HTML Eﬁemerrt Pmlerty Va!ue ijert]r 'H'jue

¢ Each element has one or more declarations, each separated by a semicolon.
e Each declaration has a property name and a value, separated by a colon.
e Each declaration block is surrounded by curly brackets.

To make the CSS easier to read, you can put one declaration on each line, like this.

o, font-size:1dpx; )

Task 21w

Open a copy of the web page that you saved in Task 21g. Add an external stylesheet to this
page to define the table header and table data so that they each have a solid border 4 pixels
wide,

Open the web page task21g.htm in Notepad. Save it as task2 1w.htm in your
Task21w folder. Copy one line of the embedded CSS from the table header and
paste it in your second Notepad window (for the stylesheet) like this.

_td E.Ei"lEZ".g;?rdie;z.;gigamég-{:..,.,...q,,..,.......,.+..,,.,.,,...,,.,,..,....m..,..,..,..,....,.,.,r..".,....... e i e

Edit this so the stylesheet looks like this.

itd,th  (border:solid 4px;} i

The element name /s, in this case td and th, are followed by curly brackets {}.
In this example: you have set each piece of table data and each rable header so

that its border property has a solid border that is four pixels thick. By defining ;.... N I-:;-. e
the two elements td and th at the same time, you have saved yourself extra ::_—ZF b ‘_}
work. Save this file using the filename tablestvle.css in the same folder as your anen | LSRR e
web page. The saved file should look like this when viewed in File Explorer, —— L= =
Advice

Make sure that you use the .css file extension and not .htm or .txt.

@
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Go back to the Notepad window for the HTML of task2 1w.htm and remove all
the border properties and values from each of the style tags in the table header
and the table bndy, like this.

ctnead:
<tr style="height:60px">
<th styvle="width:75%;">Fruit</th>
ntﬂbpllCchthm

Attach an external stylesheet to a web page
Add this line of text below the title tags in the head section of the markup.

_slink rel="stylesheet" type="text/css" href="tablestyle.cas™> i
Advice

Make sure that you do not put an absolute address in a hyperlink reference (for example,
<link rel="stylesheet" type="text/css" href ="C:/my documents/my
folder/ess/tablestyle . eas"s) as this is only likely to work on your computer. Other
computers are unlikely to have the same folder structure and filename.

This defines the relationship of this link as a stylesheet, in cascading stylesheet
format, and searches for the file tablestyle.css and applies this to the page.
The filename in this line of markup must match the name of the CSS file that
you saved.

The new markup should start like this.

'DU’CTYPE hLTﬂl:
;fhtml;

i<i-- Task 21w by your name -->

f chead>

! <titlesTask 21w</titles

E:nlll‘lk rel="stylesheet" type="text/css" href="tablestyle.
57 o, e O

l'}
m
i
\_.-_

Save this web page. View this web page in your browser; it should have changed
from this to this.

;3 ¥

Advice

Using external stylesheets saves you lots of time. One stylesheet can be attached to many
web pages and one style can be attached to every element on those pages with little
effort.



21 WEBSITE AUTHORING

Activity 21k
Edit the web page that you saved for Activity 21j so that the styles in the head section are
removed and edited to become a new external stylesheet called 2 1kstyles. Change all references

for 21j to 21k. Attach this stylesheet to your web page. Print your stylesheet, and your web
page, both as HTML and as it is viewed in your browser,

When you mark Activity 21k, check the answers carefully. Although both of the
answers shown (in text format and as a screen shot) meet the requirements of the
question, you may not be credited with this work. Why?

Answer: your name, Centre number and candidare derails are not visible on
the print out.

Add comments to a stylesheet

Although you will often be told to place your name and candidate details as text

on the web page, this is not as easy in a stylesheet. Text placed in a stylesheer will
often stop the styles from working. Any text must have /* before it and * / after
it, so that the browser knows to ignore it.

Task 21x

Open a copy of the web page and stylesheet that you saved in Task 21w. Add your name and a
brief description of the stylesheet as comments to the stylesheet.

Edit the stylesheet so that it looks like this.

Fic fdt Fornat View Help

Y'Du <an see ﬂlﬂt IhE comments can b‘e ona Single -f' This stylesheet sets the internal gridlines of a table to be solid
line or on more than one line. Only one /* and Wi LD S
*/ are required for each comment. Check that the t4,4h  (borderisolid Epx;)
stylesheet still works with the web page. /% By Erahan Brown =/

Advice

Whenever you edit a stylesheet, save it and refresh the browser view of the web page to
make sure that the changes you have made work.

Task 21y

Open a copy of the web page that you saved in Task 21a. Change the title of this page to
Task 21y. Apply the stylesheet style1.css to this page and save this web page. Change the
attached stylesheet to style2.css and save this with a new filename,

Select the folder called Task21y in your Documents window. Copy the file
task21a.htm into this folder. Rename this file as task2 1 yv.htm. Open this file in
your text editor and in your web browser. Copy the files stylel.css and style2.css
into this folder.

Change the title of the web page to Task 21y. To apply the styles from the
stylesheet stylel.css, you must attach it to the web page. Move the cursor to the
text editor containing the HTML and add this line of text below the title tags in
the head section of the markup, like this.

@
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Eﬂhtml}
E{h&&d}

ctitle>Task 2ly</titles
<link rel=v"stylesheet" type="text/css" href="stylel.css"x

| </head>
;f-:hc:dy:—-

<psMy first web page by MY NAME HERE</ps>

<hl>This is style
<h2=This is style
<h3>This is style
<h4>This is style
<hS>This is style
<h6>This is style

hl, the largest heading style</hls
h2</h2>
h3i</h3>
hd4</h4>
hS</h5>
hé, the smallest heading style</hé&>

«p>This is style p, the paragraph stylec</p>

-:,"bod’y:-
¢fhtm1>

Save this weh page Vmw rhls web page in your browser. You will notice that your
web page has changed from this to this.

B 1 Contrinis Hmut; [ B v in Contriss [ Portto Plog j& = I
e S (Bl e, | Bowem, x| | S o iiEges G R R e LT - B~ T e S
M first mebpape by Graham Brosn I My First mehpngs by Orabam Froms -
R Sty tie L G Rrean e ading abrke This is style h1, the largest
This is style h2 h ]
eading style
This s siyle b3 v ty
Thin i stvle b This is style h2
eR—_—
[ I S——— Tllis iﬂ S'I}"EE h.!'
D This is style h4
Thes 15 sight b8
This i stybo hvé, the smaliost heading style
Thim in =tyls p. the parsgrsph =ivls -
Bee 8 Comite {Protectad Lisde 08 was Do I Corprtar Protociod Uik 02 wuw - |
Advice

Your browser settings may show you different fonts to those

shown here.

The page content has not changed but the styles applied
to the page are very different. Notice that the font face,
sizes, colours and alignment have all been specified in the
stylesheet. This stylesheet is a poor example because it

% 1 e T Dok By

|Q-'
i g BT x| | S B b @ Tewr

contains too many variations. If you change the markup This s style b7

to attach style2.css to the page rather than stylel.css, you
should see something like this.

This is the same web page again but with the slightly
improved stylesheet style2.css, which has a background
colour defined in the stylesheet. You will discover how to
create and amend these stylesheets later.

L |

This is style hd
This is style h5

My first web page by Graham Brown
This Ts style h1, the largest heading
style

This is style h3

Thig i stylo hE tha smalest heating STyl

TNH“M'P‘ the paragraph style

W Coanputer | Pastcted hade OFF _Nos -
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21.3.3 CSS text

It is very easy to create a cascading stylesheet in your text editor. The structure
of a .css file has a few very simple rules. Stylesheets do not have tags in them as
they are not a markup language. Each style has a style name which is called a
selector. The selector is tollowed by curly brackets {]. Inside these curly brackets
are the property for the style, followed by a colon, then the property’s value.
For example, if you want to set the text in style hl to be centre aligned, it would
appear like this.

inl  (text-align: center} T

Note the American spelling of ‘center’.

Each style can have a number of properties and values. If there is more than
one property then each property is followed by a semi-colon. For example, if you
want to set the text in style hl to be centre aligned, 16 point high and bold, it
would appear like this.

ihl {text-align: center;
i font-size: 16pt;
s smeaetists. hedf)

If a value within a style contains more than one word, it must be placed in speech
marks like this.

'h2  [font-family: "Times New Roman", serif] N

Stylesheets are saved with a .css format (in a similar way to saving in .htm format)
from the text editor.

Font families
Individual fonts can be specified but these are not always available in all browsers, A dvice

so there are a number of generic font families, including serif and sans-serif T ——
fonts, which can also be used. These include “serif’, “sans-serif”, ‘cursive’, ‘fantasy’  has small lines or strokes
and ‘monospace’, which has proportional spacing,. (called serifs) at the ends
The generic font family must always be listed after the other preferred font/s. of characters, like this:
The font-tamily property must contain a hyphen. In the example above, the -
font-family is set so that the browser will look at the list of fonts installed in the \ S/ .
machine and will try to find Times New Roman first (it is in speech marks in the EI‘If+

stylesheet because there are spaces in the font name); if it cannot find it, it will

find any generic serif font that is available.

A font that does not
contain serifs is known as a
sans-serif font.

cl'ask 21z

Open a copy of the last web page that you saved in Task 21y.
Create a new stylesheet called serif.css that sets all the styles as generic serif fonts. Apply this
stylesheet to your web page. View the web page in your browser.

Change the generic settings in the stylesheet to a different generic font style. Save the styleshest

with a new name. Try all the generic style settings to see what each one locks like. ¥
\

404
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Copy the last web page you saved in your Task21y folder into your Task21z
folder and rename it task2 1z.htm. Open this file in your rext editor and in your
web browser. Edit the title of the web page so it becomes Task 21z. To attach the
stylesheet to the web page, you must edit the link line in the head section of the
markup so that it becomes:

|<link rel="stylesheet" type='"text/css" href="serif.css"> &

Save the web page. You are going to create the stylesheet by opening a second
copy of the text editor. Enter the following style definitions into it.

th1  {font-family: serif} f

:h2 {font-family: serif} ;

‘h3  {font-family: serif}

iha {font-family: serif}

ihs  {font-family: serif)

ih6é  {font-family: serif)

p....[fontfamily: serif) |

Carefully verify your stylesheet by checking this original document with your
typed copy. Save the file using the filename serif.css. Refresh your browser so that
you can see the effect that this has on the web page.

Group style definitions

As all the styles have the same values for the font-family property, vou can group
all of the styles rogether and change the value only once. This stylesheet can be
simplified to this single line.

prerer s e

hLh2hahahshep  (font-family: serif)

Edit it and save it so that it replaces the old version. Refresh the browser to check
that it still works.

Edit this stylesheet so that it sets the font-family to ‘sans-serif”. Save this file
using the filename sans-serif.css. Change the markup in the HTML to link to this
file and save this web page. Repear this process for each of the other generic font
families.

Font size

The font-size property must contain a hyphen and can be followed by absolute
heights, by setting values relative to each other, or a mixture of both.

Absolute values can be used to set the number of points or picas, or the number
of pixels high, for each character. If point sizes are used, there are 72 points to an
inch, so a 28-point font will be about 1 cm tall. This will not be affected by the
size or resolution of the monitor. The sizes specified are set as numbers with ‘pt’
to show it is in points, for example an 18-point font is written as 18pt. Some web
pages are created using the measurement in picas, which is abbreviated as ‘pc” and
is the equivalent of 12 points, so a two-pica font size is the same as a 24-point
font. A pixel is one dot on a computer monitor. This means that pages will appear
differently depending on the size and resolution of the monitor used. For older style
monitors, one pixel was often about the same size as one point, but high-definition
(HD) monitors now mean thar characters appear much smaller on these devices.
The abbreviation for pixels is ‘px”.

Advice

This technique could save
you time, which can be
invaluable in a practical
examination.
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Other absolute values include ‘in” to show the measurement in inches, ‘cm’ for
centimetres or ‘mm’ for millimetres. Do not place a space between the number and

the abbreviation: 24px sets a 24 pixel height, but 24 px will not set the value to pixels.

"—I'ask 21aa

.

Open a copy of the web page and stylesheet that you saved in Task 21z.
Edit this stylesheet so that style h1 is 36 point, h2 is 24 point, h3 18 point, h4 16 point,
h5 14 point, hé 12 point and the paragraph style is 12 point.

Change these settings to try and get similar results using the settings for pixels (the number will
depend on your monitor display settings), picas, inches centimetres and millimetres.

~

v

Because all of the font settings are different in this case, it is more sensible to keep

all of the settings for each style together. It is possible to produce a stylesheet

giving these results like this.

i hl ‘h2. h3, ha ,hs he,p {font-family: se?zz}]

ih1 {font-size: 3s6pt}

ih2 {font-size: 24pt} :
‘h3 {font-size: 18pt} i
‘h4 {font-size: 16pt) :
i hs {font-size: 14pt} E
ihé {font-size: 12pt} i
| T {font-size: 10pt} .|

Although this works, I would recommend the method below as it is easier to edit

if all of the settings for each style definition were together like this.

ihi {Eont-family: serif;
ih2 {font-family: serif;
{h3 {font-family: serif;
iha  {font-family: serif;
‘hS {font-family: serif;
‘he {font-family: serif;
‘p {font-family: serif;

font-size: 1opt}

font-size: 3ept] |
font-size: 24pt} |
font-size: 18pt} |}
font-size: 1épt}
font-size: 1l4pt}
font-gize: 12pt}

Amend the markup for the web page to link ro the new stylesheet size.css. Save

this in your Task21aa folder. Save the new stylesheet as size.css in the same folder.
Refresh your browser so that you can see the effect that this has on the web page.
It should change from this to this. _l

5-8 -9 - boc- o - R

BB e bee e T e BR

1y B g by e s
This is style hl, the largest heading style
This Is style h2

Thls s siple k3

Tl byl

T b el

[ P ——

Tian @ sl . s purrgh e

@

e i T e

This is style hl, the largest
heading style

This is style h2

Thits bs wiybe bY

Thin i siyhe bd-
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Thein i vzl ek, e svaand bamdimny vile
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Try different absolute font sizes to see what they look like in different fonts.
Relative values are often based on previously defined values for the fonts, as

defined by the default browser settings. Two values are shown using the abbreviations

‘em’ and ‘ex’: Oneem is the same as the current font size; twoem is twice the

current font size, etc; oneex is about half the height of the current font size and is

the measured height of the letter *x”. This can be useful as it automatically selects the

default fonts set by the user in other stylesheets or by the browser.

Task 21ab

Open a copy of the web page and stylesheet that you saved in Task 21aa.

Edit the stylesheet so that the paragraph style is 16 point. Set style h1 so that it is 3em, h2 is
2em, h3 is 1.5em, hd is 3ex, h5 is 2ex and h6 so that it is 1.5ex.

Open the web page saved in Task 21aa and edit this to attach the stylesheet
size2.css to it. Save this as task21ab.htm in the Task21ab folder. Open the
stylesheet size.css and edit it so that it changes the font sizes like this.

1 B b B A B B
¥

ip [font-family: serif; font-size: 16pt} :
Ehl {font-family: serif; font-size: 3em} :
th2 [font-family: serif; font-size: Zem) i
{h3 {font-family: serif; font-size: 1.5em} i

Eh"' {font-family: serif; font-size: 3lex]
ths {font-family: serif; font-size: 2ex}
‘he {font-family: serif; font-size: 1.5ex}

Save this stylesheet as size2.css in the task21ab folder. View the web page with
this stylesheet attached. Notice the difference in the em and ex sizes.

Other relative values frequently used in cascading stylesheets are percentage
values, for example setting the font size to 200% would force the font to be twice
the size of the current paragraph style.

There is also a set of predefined relative sizes that can be used. These are:
“xx-small’; “x-small’, ‘small’, ‘medium’, ‘large’, ‘x-large’ and ‘xx-large’. Other
acceptable relative values are ‘smaller’ and ‘larger’, which can be very useful if
defining different classes within a style.

Task 21ac

Open a copy of the web page and stylesheet that you saved in Task 21ab.

Edit this stylesheet so that style h1 is xx-large, h2 is x-large, h3 is large, h4 is medium, h5 is
small, h6 is x-small and the paragraph style is xx-small.

Open the web page saved in Task 21ab and edit this so that the stylesheet
size3.css is attached to it. Save this as task2 lac.hium in the Task21ac folder. Open
the stylesheet size2.css and edit this so that it changes the font sizes like this.

i hl {font-family: serif; font-size: xx-large}
fh2 {font-family: serif; font-size: x-large}
{h3 {font-family: serif; font-size: large}

i ha {font-family: serif; font-size: medium} i
ihS {font-family: serif; font-size: smalll i
i hé {font-family: serif; font-size: x-small} |
p.....[font-family: serif; font-size: xx-small}
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Save this stylesheet as size3.css in the Task21ac folder. View the web page with
this stylesheer attached.

Align text

A font style (or class within a style) can be aligned in one of four different ways.
You can use the text-align property to format text so that it is left aligned, centre
aligned, right aligned or fully justified, as shown in this sample stylesheet.

The text-align property must contain a hyphen.

ihl {text-align: left} i
ihz  {text-align: center}
‘h3 {text-align: right}

i ha {text-align: justify}

Jirrrs semsanansas

Advice
For centre aligned text, note the American spelling for center.

Task 21ad

Open the file you saved in Task 21b. At the top of the page add a new title *Aligning text’ in
style h1. Set the heading style h1 to be centre aligned. Set style h2 to be right aligned. Set
style p to be left aligned.

Open the web page saved in Task 21b and edit this by attaching a new stylesheet
called align.css.

|slink rel="stylesheet’ type='text/css href='align.css"> |

Add the title ‘Aligning text’ in style hl. Save this as task21ad.hom in your
Task21ad folder. Create a new stylesheet like this.

i hl [text-align: center} i
ih2 {text-align: right}
B ltext-align: 1eft) =

Save this stylesheet as align.css in the Task21ad folder. Check that this works and
that the styles have been applied correctly like this.

CEHETE | DAL T Mo teethonkt 0 - & [l B i Task 2 x

B8 -0 @ - Per ey Toke @ DG
Aligning text
Webgs crastod by Oridim Becws
Text can be enhaneed in different ways. Here are some -
of those ways,
Tt cam b e bald Advice
. Carriage returns within
Test cimnof ba undiaibmed 1 Bater vorasomm off bl becauss of booke kloe the B i @ the HTML ha\l'e no Effed
Text can be mperscripted like & on the layout of the web
Texr con'be sobacripied (e Hy page.

408



21.3 Use stylesheets

Enhance text within a stylesheet

You are going to use some similar techniques to those used for Task 21b. This
time the enhancements will apply to the whole style (or class of style as you will
see later in this chapter). Each of the enhancements uses a different property
serting. The default value for all three enhancements is normal.

—To get bold text, set the font-weight property to ‘bold’, like this.

To italicise text, set the font-style property to ‘italic’, like this.

To underline text, set the text-decoration property to ‘underline’, like this.

‘hl |font-weight: bold;

v
_""= font-style: italic;
....bext-decoration: underline

Task 21ae

Create a new stylesheet called mystylel.css and attach this to the web page called
webpage5.htm. This stylesheet will set style h1 to a bold, italic, 18 point font.  'Times New
Roman' is available the browser will use that, otherwise it will choose Times’, but if this is not
available the browser's default serif font will be used. Make this text centre aligned.

Copy the file webpage5.htm into your Task2 lae folder. Open this file in your web

browser and text editor. Enter the following CSS and save it as a new stylesheet

called mystylel.css in the Task21ae folder. Refresh this file in your web browser.

Ehl {font-family: *Times New Roman" Times,serif;
font-size: 18pt; i
! text-align: center;
font-weight: bold;
font-style: italic}

Advice

MNotice that each property and its value/s are on a new line. This makes it easier to read
and check for mistakes.

(e

Activity 211
Create a new stylesheet called mystyle2.css and attach this to the web page called
webpageb.htm. This stylesheet will set style:

# h1 as an italic, centre aligned, 24-point font. If ‘Helvetica’ is available the browser will use

sans-serif font will be used

® h2 as a bold, right aligned, 16-point font. If "Courier Narrow’ is available the browser will
use that, otherwise it will choose 'Courier’ but, if this is not available, the browser's default
proportional spaced font will be used

#® h3 as an underlined, left aligned, 16-point font. If ‘Courier Narrow’ is available the browser
will use that, otherwise it will choose ‘Courier’ but, if this is not available, the browser’s
default proportional spaced font will be used

® p as a 14-paoint, left aligned, serif font.

Print evidence of your stylesheet, the HTML source and the browser view of the web page with
the stylesheet attached.
\

that, otherwise it will choose *Arial Marrow’ but, if this is not available, the browser’s default

>

Advice

Although the underline
command is no longer part
of HTML, it can still be
used by setting it within a
style in the stylesheet.
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21.3.4 Colour - Part 2

Text colour

You can use the color property to change the colour of text within a style. Earlier
in the chapter you changed text colour with an embedded CSS color property in

the HTML (see Section 21.2.8). As mentioned earlier it is usual to work with hex
colour codes. These are always preceded by a hash (#) symbol.

Task 21af
Edit your files for Task 21ae so that style h1 is red.

Copy both files from your Task21ae folder into the Task21af folder. Open the
stylesheet mystylel.css in the text editor, Edit the stylesheet to add a new color
declaration with the value #0000, like this.
thi {font-family: “Times New Roman" Times, serif; :
i font-size: 18pt; :

text-align: center;

font-weight: bold;

font-style: italic;

The first two characters (ff) are red, 00 for green and 00 for blue. Save the
stylesheet and refresh the browser to test it.

Task 21ag

Edit your files for Task 21af so that style h1 is contains the following colour hexadecimal
components: red 0, blue ff and green 00.

Copy both files from your Task21af folder into the Task21ag tolder. Open the
stylesheet mystylel.css in the text editor. Edit the color declaration to have a
new value like this.

i color":.;ti}t}onff;} I

The value #0000ff is correct: the single 0 for the red component has been
turned into 00, and the colours have been placed in the correct RGB
(red-green-blue) order. Save the stylesheer and refresh the browser to test it.
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rActivity 21m

Copy the files saved in Activity 21 1. Edit the stylesheet so that each style has the following
colours. All values are in hexadecimal, and only hexadecimal codes should be used in your
stylesheet:

@ h1is blue

® h2 has a full red component, green is 45 and blue is 0

@ h3 has 8B blue, 3-D green and 48 red

@ h4 has 8B for red and blue, and 0 green

® p is half red and no other colour.

Print evidence of your stylesheet and the browser view of the web page with the stylesheet
attached.

CSS background colour

In Task 210 you set the background colour of a table using an in-line
(embedded) CSS style. It is possible to do this for each element but is much
easier to define once to be applied to all pages and for all elements on the page.

Task 21ah
Edit your files for Task 21ag so that the web page has a khaki (f0e68c) background colour.

Copy both files from your Task21ag folder into the Task21ah folder. Open the
stylesheet mystylel.css in the text editor. Add a new selector to define the body
section of the web page. Use the background-color declaration to have a new
value like this.

The background-color property must contain a hyphen. Save the stylesheet and
refresh the browser to test it.

The background colour can be applied to the whole page (like this), or to
tables, table rows, headers or footers with a single definition in the stylesheet.

Adyvice

The background-color declaration can also be used with other styles to give different
effects. Try defining the defining the C55 or different styles like this,

s mrmde s e

ihl {background-color:#0000£E;} ;

Activity 21n

Copy the files saved in Activity 2 1m. Edit the stylesheet so that the web page has a background
colour with a red component of f2, a blue component of &, and e8 green. All values are in
hexadedmal, and only hexadecimal codes should be used in your stylesheet. Print evidence of
your stylesheet and the browser view of the web page with the stylesheet attached.
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21.3.5 Background images

Background images can be applied to the body section of a web page using the
background-image declaration with a value containing the Uniform Resource
Locator (which is often shortened to URL) followed by the image’s address or
filename. This can be used to place either a single l:-ackgmund image in the centre
of the page or can be repeated to place lots of copies of an image tiled to make

the background.

Task 21ai

Edit your files for Task 21ah so that the web page has the file task21ai.png as a single
background image placed in the top right of the window.

Copy both files from your Task21ah folder into the Task21ai folder. Copy the file

task21ai.png into your Task21ai folder.
Add to the body section of the stylesheet mystylel.css new

background-image and background-repeat declarations with these values.

bﬂdy {background color: #ft}eﬁac, E
background-image: i
url(*task2lai.png"”); :
backgrsund-repeat :I'.I.'D repeat :

ore e e rrm e

Each of these properties must contain a hyphen. Save the stylesheet and
refresh the browser to test it. The page will look like this.

.

> -n_mrmm 2= D- lhlz_x-

Tiled background images
Try changing the value for the background-repear declaration to this.

i background-repe at: repeat; i

Save the stylesheet, Test the following section in your browser,
maximised to fill the entire screen. What do you notice?
Also test out the values repeat-x and repeat-y with the background-

B - B -2 8- B wienyr T §- B R
" Ebaricing rest in siyleshacts

_En_u ha stylarhont uslng the fort-welght,

-

s 2 rylaseh it tovrecdy, s page will kave a
evasre elipned, bold and nalle fone.

ps

repeat declaration to see what effects these have. Change the background-repeat
declaration so that the image is no longer tiled. Save your web page and stylesheet

in your Task21ai folder.

Advice

In later browsers, more than one background-image declaration can be placed in a

window at the same time.

Position a background image

A single background image can be positioned within the browser window. Add a
new background-position declaration like this to the body style in task21ai.css.

i bac]-:grcund—pos:l_tlcn

Iight top:} !

©



21.3 Use stylesheets

Although this positions the image into the top right corner of the window, some
of the text overwrites the background image. In some cases this effect can be very
useful (for example, a watermark) but in this case it is difficult to read all of the

text, as shown here.

Tent cun bt sshanred from tha ylomhot ining Focct i bt wmbvmard frues dhor syleshens mxing
markep L e L P

Jenrtipte wud poxy docaration
il g v i e
weell, 18 pat, rewaes giipand, bold sad B s b re sitins byod e sipleshrnd wureensdly,
iin pape will huve 6 30l I ¥ poind, uesirs
alipmed, pada and Bedls fawy

By adding a margin-right definition like this, you can force the contents away
from the image so that the page now looks l:kc thlS

R s L R e b e e e s s e b e b g g

bac}'cground pc:-s:.tion rlé;h;: 1tc-p, i
_margin-right: 200px;} :

Save and test the stylesheet.

rAt‘ti‘Uity 210

Open the stylesheet brick.css and the web page bricknblocktopia.htm. Edit the stylesheet so
that the web page has a tiled background image using the file brick.png. Print evidence of your
stylesheet and the browser view of the web page with the stylesheet attached.

i e

Activity 21p
Copy the files saved in Activity 210. Replace the background image with the file wall.png.
Repeat this image down the left side of the web page only. Do not allow any of the text to

overlap these images.
\

21.3.6 Use classes within a CSS

You can define different classes, which are subtypes within an element, in a
stylesheet. You can define a class in the stylesheet by using the dot or full stop (.)
symbol. These are very useful for adding to or changing styles without defining
completely new styles. For example, this stylesheer defines the style h1 in the
normal way. It also defines a class that can be used with any style to change the
colour and alignment of the style that it is applied to.

.right {color: j#eeeeff;
Eext- align: ra.ght}

R RS

= i
Task 21aj
Open the stylesheet called class1.css and add a new class within this stylesheet that changes the
default style to be right aligned and blue. Open the web page called webpage7.htm and apply
this class to each line of text that starts with the word ‘This'.

\

Copy the files class1.css and webpage7.htm into your Task21aj folder. Open
these files in your text editor and in your web browser. Add the following markup
to the stylesheet and save this in cascading stylesheet (.css) format.
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;.rigl';{:“ {color: #000OFE; ”‘
text-align: right} !

Per—

Enter the highlighted markup to the web page to add a class subtype to each line
starting with the word “This’. It should look like this.

i <!DOCTYPE htmls>
%chtml:
i chead>
<title>Task 2laj</title-

<link rel="stylesheet" type="text/csa" href="classl.css"s

i </head>

i <body>

i <hilsTask 2laj</hl>

i <hls8tyle hl is a sans-serif,

<hl class="right">This is the

i =<h2s8tyle h2 is a sans-serif,

i <h2 class="right"sThis is the

i <h3sStyle h3 is a sans-serif,

i font.</h3>

{ <h3 class="right">This is the
<p>Style p ie a serif,

20 point, centre aligned font.</hil>
subtype of hl called .right</hil>

14 point, left aligned font.=/h2s
subtype of h2 called .right</h2>

12 point, left aligned, italic

subtype of h3 called .right</h3> |

10 point, left aligned font.</p> i

r <p clase="right"-This is the subtype of p called .right</p>
i <psLast edited by YOUR NAME</p>

</body=>

The screen should now look similar to this.
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21.3 Use stylesheets

You can see from this printout that the original style definitions (except for the
text alignment) have all been applied to the page. The text alignment and colour
have been added to the styles using a class called ‘right’.

21.3.7 CSS tables

Table definitions can be set in external stylesheets. The selector can be set for the
whole table or for elements, such as the table header, table footer, table rows and
individual cells of table data.

(Task 21ak

Add an external stylesheet to your answer to Task 2 1d to set the following styles:

Selector Property Value
Web page Background colour #90e290
Table Background colour #0000ff
Table cells Background colour #2eb757
Table header Background colour #cfcfO0

All values are in hexadecimal. Show evidence of your method.

Copy the web page from your Task21d folder into your Task21ak folder.
Open this file in your text editor. Add a new line to the head section to attach
an external stylesheet to this web page, like this.

In your second text editor window create in your Task21ak folder a new
stylesheet called tablel.css. For the first style the selector says the whole web
page. This is the same as the body section, so create a style definition like this.

Save the web page and the stylesheet and test that this has worked. At to the
stylesheet the background colour for all of the table like this.

File Edit Format View Help
body {background-color: #908ee99;}

table {background-color: #00@OFF);}

Save the stylesheer and test the web page, which should now look similar to this.
To change the table cells, add the td selector and a background-color
property with a value of #2eb757 like this.

Eile Edit Format View Help

| -~

table {background-color: #20Q0FF;} |

td {background-color: #2eb757;}

L LS 2 DADAIT New textbook O
fi~ B~ & v Pagev
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Save the stylesheet and test the web page, which should look similar to this.

You will see that the table background is still visible between the cells with the
table data, but the table data is now a green colour.

Now add the thead selector and a background-color property with a value of
#cfcf0O like this.

Eile Edit Format View Help
body {background-color: #908ee98;} -

table {background-color: #08@06FF;}
td {background-color: #2eb757;}

thead {background-color: #cfcf@@; H

When you have saved the stylesheet and tested it in the browser your web page
should look similar to this.

Y

Advice

The technique used in this task — to do one small part, test it, correct it and test again
(if need be) before going on to the next part - is ideal for any web development (or
programming) and is very useful in practical examinations.

Py

Activity 21q
Copy the files saved in Activity 21b. Attach an external stylesheet to this web page that defines
the web page with a background of ff8c00 and a table with a background colour of ff4500.
The table header should have a background with fd700 and all other cells in the table should
have a background with ffff00. All values are in hexadecimal. Place a single image of a sun
(using the file sun.png) in the top right corner of the web page and make sure no other
elements on the page could overwrite this. Print evidence of your method.

Table borders and gridlines

You may be asked to set internal gridlines and /or external table borders for
tables. As you created tables earlier in the chapter, you will now be able to set the
cell padding and spacing within a stylesheet as well as define table and cell borders
within it. To set the border width of internal gridlines you must adjust the border
width of the table data (or table header); for the external borders set the border
for the table.

Task 21al

Edit the external stylesheet for your answer to Task 21ak so that the table has single external
borders 4 pixels wide and internal gridlines 2 pixels wide.

@



21.4 Test and publish a website

Copy the files from your Task21ak folder into your Task21al folder. Open the
stylesheet in your text editor. For the external borders add these three lines to
table section of the CSS.

body {background-color: #98ee98;}

table {background-color: #@8EaFF;
border-collapse; collapse;
border-style: solid;
border-width: 4px;}

td {background-color: #2eb757;
border-width: 2px;}

thead {background-color: #cfcfea;}

Save the stylesheer and test the web page, which should change from this to this.

3 A GHT Hiew textiiock! P'
BB D v Bger

—For the internal gridline width add this extra line to the table data section of the
stylesheer.
Again save and test to see the gridlines have reduced in width.
Experiment with other values for the border-style such as dashed, dotted or dauble

Activity 21r

Copy the files saved in Activity 2 1g. Edit this stylesheet so that the table has a solid red border
4 pixels wide and cell padding of 10 pixels. Align all text in the table to the centre of each cell.
All values must be in hexadecimal, Print evidence of your method.

21.4 Test and publish a website

Every web page that you have created has been stored in a single folder. This is
to make sure that all the page elements are kept together for uploading a website
to the internet. There are many ways of creating and uploading a website and its
elements to the internet. It can be hosted on your computer, but this is rarely
done as few of us have the hardware and enough bandwidth on our internet
connection to do this. Many people use hosting companies in order to do this
and upload a website into their hosting space.
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21.4.1 Publish a website

All websites have a domain name, such as www.hodder.co.uk, which is used to
find the site. To publish your website you must register the domain name you
wish to use. You will use FTP, which means file transfer protocol, to upload your
files to your web hosting space. To move the files you will need to install FTP
client software on to your computer. In the screen shot below, I have used a free
client package called Filezilla that will operate with both Microsoft Windows and
Apple Mac platforms.

You need to upload:

@ all the files in one folder
e an FTP client
e login details to a web hosting server that includes the name of the FTP host
and the port used, and the username and password for the FTP.
Once you have logged on to the FTP host server you upload the files — in this
case by dragging and dropping them from your folder into your web hosting
space, like this.

Eile Edit Miew Transfer Servet Bookmarks [Hep
it inaesidetn

j;pd:|ltp.wm-uqtt uum-m:| uEE4338145 | qumt|n-nl_-m- Bort: | Qusckoonnect il
wporne: 227 Eriming Pasave Mode (185 28 70,733,96, 153) -
(Command: KILSD
Fespones 153 Accepbed dabn connectian
ecponee 225 Dpbicns -a -1
Respore 228 6 matehes total B
e Diectory hsting succesdul w
Local sites | DAGHIT Mew texthook Chapter 2N Fles for ftp upload! » muﬂchp#dm! w
T | Sede Chagterd] o G EE Y = f
i i | -l Answerstorco B 'l public_ntmi
. & Ch21 new sounce files
il Pl for fip wpload
T ol veriens
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This will publish your website and it should appear when you open your browser
and type in your domain name.

21.4.2 Test a website

Before testing takes place it is important to understand the purpose of the website

and web page, and the target audience for the page. As much as possible, every
element of a website should be tested before it is uploaded to the web server.

©



21.4 Test and publish a website

A test plan should be developed to make sure that you do not miss anything,.
Testing consists of two phases: functional testing and user testing. For the
purposes of this book, you will use a simplified test plan.

Functional testing

All page elements must be checked to ensure that they appear as you expected.
This will include for each web page:

e Is the table structure correct?
e Do all images appear as planned?
e Are all objects thar are not supposed to be visible hidden from the user?
e Do all internal hyperlinks work?
For the entire website test:

e Can each page be found from the expected URL?
e Do all links between pages work as expected?
e Do all external hyperlinks open the correct web pages?

Table 21.3 gives an example of part of a test plan for a web page.
Table 21.3 Test plan for a web page

Test Expected outcome | Actual outcome | Remedial action
ks table stylesheet attached? Table format as in Yes
design specs
ks font stylesheet attached? Fonts as in design Mo Edit h4 to be #0000 rather than #f800000
specs Then retest.
Table structure 2 = 7 2x7 Yes
Table borders hidden Hidden Visible Set table attribute to border="*
Then retest.
Image XX995 jpg visible Visible Visible
Image XX995.jpg 400 x 250 400 = 250 Yes
Image XX995 jpg alt attribute set to “Image of 2nd Yes Yes
edition of the textbook”
Hyperlink from Click here goes to the top of page Returns to top Yes
Hyperlink from Home icon goes to home page Returns to home Yes
page
Hyperlink from Publisher goes to www.hodder.co.uk | Opens Hodder home | Yes
page
User testing
The plan:

1 Decide what needs to be tested.

2 Find a suitable test audience of between two and five users or potential
users. If a website is not designed for a specialist audience, select a variety
of different users. Do not use IT specialists unless that is who the site is
designed for.

3 Tell the users it is the website being tested not them, and that you value their

thoughts and opinions.
4 Ask the users to speak their thoughts as they work but do not respond.
5 Observe the test so that difficulties can be noted (do not help in any way).
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The test may include:
e tasks to complete using the site
e questions to answer
e navigation to the page to be tested from the home page.

Here is an example of some user test questions.

Let the user view the web page for 15 seconds, then ask:
1 What are your first impressions of the web page?
Give the user sufficient time to read the web page content, then ask:

2 What is the purpose of the web page?

Was this purpose clear from the beginning?

How easy is it to read and understand?

It there toe much or little information?

What did you like about the web page?

What did you dislike about the web page?

Did you experience any difficulties on the web page?

9 What was the overall quality of your experience?

10 What could be done to improve the web page content or presentation?
11 Do you have any other comments or suggestions?

00 ~l o N & W

Justify the choice of test plan

You must be able to identify which elements of the test plan are functional testing
and which are user testing. You must be able to make decisions on why and how
you might test some elements of a web page.

& B

Task 21am

Create one element of a functional test plan and one part of a user test plan for this website.

Each text item is a hyperlink to a new page and a stylesheet, rockstyle.css, has been used.

For each element justify your choices,

| £ oot
- tens @ B R
o




21.4 Test and publish a website

Starting with the functional plan, you are rold each text item is a hyperlink to a
new page, so look at the image provided and identify two words that need to be

hyperlinked. Answers for this task might include:

Functional test: The hyperlink from ‘News' goes to the News page. | must test that this link
wiorks so that | can navigate through to this web page; if the link is broken the page will not
work. The criginal page may have contained a reference incuding a drive letter and path that may
not appear on another computer,

User test: | would select a range of test users from the target audience who are aged between
14 and 40. | would select these test users because they are more likely to want to listen to rock
music than young children or older people.

Advice

If you are asked to do
something and justify it,
make it clear why you
have made your

choices and not made
other choices.
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3-D animation 87
3-D printing 40-2, 120-2

A
actuators 43
address lists 91
Adobe Photoshop 190, 200-2, 386
ADSL (asymmetric digital subscriber
line) 589
advertising, on websites 85-6
Al (artificial intelligence) biometrics 15
alphanumeric data (text field) 270
ALU (arithmetic and logic unit} 7
analogue sensors 27
analogue to digital converter (ADC)
26, 27,93
anchors, on web pages 394
animated images 325, 388-9
animation effects
in cartoons 86-7
evidence 330, 332, 333
in presentations 163, 165, 325,
328-9, 332-3
ankle monitors 127
anonymous user profile 152
ANPR (automatic number plate
recognition) system 126
anti-piracy laws 166-7
antivirus software 70, 152, 172
AP (access point) 64-5
applications software 2, 3, 48
apps 3,12, 110, 114
ascenders and descenders 222
aspect ratio 190, 192, 194-5, 199,
311-12, 387
ATMs (automated teller machines) 20,
24,64, 77, 111-12
audience
appreciation 162-5
expectations 162, 163
requirements 165
researching 162
tailoring to 86, 163, 165, 192
test 419, 421
see also target audience
audience notes, for a presentation
322, 330, 331
audio
file types 185, 389
in a presentation 326-8
on a web page 389-90
audio conferencing 74-5
authentication 68-9, 156-61
automated objects, in headers and
footers 218
AVERAGE function, in Excel 341

=

B
back-end database 271
background declarations, in C55 411,
412
backing up of data 11, 44-5, 49, 53,
152, 160, 176
back and neck problems 145
banking
applications 111-16
cheque processing 32, 115-16
effects of ICT 77
mainframe computers 14
personal data 147
see also online banking
bar charts 241
barcode readers 34, 123
barcodes
in library systems 122-3
in stock control systems 123-4
batch processing 14, 32, 49
behaviour layer 367
binder 3-D printing 40
biometrics 15, 107, 157-8
BIOS (basic input/output system) 8
bitmap graphics 3, 386
blogs 178
Bluetooth 11, 13, 25, 62-3
Blu-ray discs 53-4
booking systems 108-11
Boolean data type 270, 271
boot file 8
breaks, in Microsoft Word 253
bridges 59-60
brightness and contrast, adjusting
201-2
broadband 58-9
brochures see print media
buzzers 43
byte size of memory or storage 47

C

CAD (computer-aided design) 28, 40

camera apps 3

card readers 29-31, 69

cartoons 87-8

cascading stylesheet see €55 (cascading
stylesheet)

CAT (computer-assisted translation)
1617

CBT (computer-based training) 24, 76

CCFL (cold cathode fluorescent
lamp) 36

CD/DVD disks 50

CD-R and DVD-R 51

CD-ROM and DVD-ROM 50-1

CD-RW and DVD-RW 51-2

cellular network 88-9
central heating systems 96-7
charts and graphs
creating 241-3, 320-1
impoerting 321-2
labelling 244-6
secondary axes 246-8

types 241
chat rooms, safe use 148
check digits 123, 138, 235
chemical process control 97
cheques, clearing 32, 115-16
chip and PIN 30-1, 114-15, 124
CLI (command line interface) 8, 9
clip art images, in presentations
31617
cloud storage 11, 44, 54, 78, 175-6
security 160-1
clubs and society records 91-2
CMOS (complementary metal oxide

semiconductor) 8
code of conduct 167

color property, in €55
colour
defined in €55 390
hex codes 390, 391, 410
colour depth, adjusting 200-1
colour names, accepted 390
colspan attribute 384-5
column break, in Microsoft Word 253
columns 254-6
communication media, satellite
systems 130
communications systems, 1CT
technology B4-50
compiler 4
compressed files, generic 185
compressed hours 81-2
computer games, cultural concerns
167-8
computer model see modelling
applications
computer systems
changeover 142-3
development and testing 139-41
documentation 143-4
evaluation and maintenance 144
implementation 141-3
internal hardware 2,5,7
main components 7-8
computer use
health aspects 145-6
safety aspects 146-7
concept keyboard 20
contactless cards 30, 69
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content layer 367, 368, 369, 373
control applications 43
microprocessors 96
control and measuring software 3
control unit 7
cookies 127, 148, 149, 151, 152, 153
copy and paste 205
copy, paste and delete 207-8
copyright 166-7, 171, 180, 193
cordless/wireless mouse 20
COUNTA function, in Microsoft Excel
344
COUNT function, in Microsoft Excel
343
COUNTIF function, in Microsoft Excel
344-5
CPU (central processing unit) 7
cracking 149
credit cards 114
CRT (cathode ray tube) monitors 35-6
55 (cascading style sheet)
adding comments 402-3
classes 413-15
colour handling 390-1, 410
creating in a text editor 404
embedded 377-85
files 185, 399-400
format 400
tables 415-17
text-based language 367
csv (comma separated values) files
184, 299
importing 2056, 272-5
CT (computed tomography)
culture 167-8
currency field 271
cut and paste 207
cyber bullying 148
cybercrime 159-60
cypher script and plain text 156

D
DAC (digital to analogue converter)
42,43, 93
data
accessing 44-7
analogue and digital 93
backing up 11, 44-5, 49, 53, 152,
160, 176
cloud storage 11, 44, 54, 78, 160-1,
175-6
contiguous or non-contiguous 241,
321
csv format see csv (comma separated
values) files
downloading and uploading 58
enhancing 357-8
entering and editing 206-8
exporting from Access 299
live 141

120

loss 161
manipulating 284, 350
normal, extreme or abnormal 140,
350
packets 59, 61
personal 147
presenting 293
redundancy 175
security 149-53
spreadsheet model 334
types 270-2
data analysis, spreadsheet model 334
databases
back-end 271
creating from an existing file
272-5, 277-9
definition 268
file size 189
flat-file 268-9, 272-5
for patient records 118-19
relational 269-70, 277-9
searching 284-9
use in office 77,79
database software 3, 189
see also Microsoft Access
data dictionary 138
data entry
accuracy 207, 238-9, 337
errors 234, 239, 276
into a database 275-6
validation 235-40
data entry form
creating 279-B0
design 134-5, 284
editing 280-3
target audience 280
data handling applications 90-3
data model 336-7, 350
data protection legislation 71
data source, for mail merge 261,
262-3
date and time field
in Microsoft Access 271
in Microsoft Word 218, 226, 249,
262
DDE (direct data entry) devices 29-35
decimal field 271
denial of service attacks 152, 172
design stage 134-8
desktop computers 10, 66
desktop publishing 33, 84-5, 214
development stage 139
device driver 4
DFD (data flow diagram) 133
diagnostics, expert systems 116-18,
120
dial-up modems 58
digital cameras 25-6
digital certificates 1567
digital divide &7

direct access 47
disabled people, requirements 22, 28,
42, 87, 165
divisions, on web pages 394
documentation, of computer system
1434
documents
creating 204
definition 203
house style 221
layout 203
opening 204
placing objects into 205
storage and transmission 78
target audience 203, 220
domestic appliances see kitchen
appliances
dongles 56, 166
DOS (disk operating systemn) 48
dot matrix printers 40
double data entry 137, 239, 240
downloading
data 58, 62, 176, 190
images 84, 316
software 3, 35, 76, 160
drag and drop 207, 208
driving (steering) wheel 23
drones 16
DV (digital video) cameras 26
DVD-RAM 52-3
DVLA (Driver and Vehicle Licensing
Agency), database 188
dynamic profiling 15

E
editing methods 207-8
EEPROM (electronically erasable
programmable read-only memory) 55
EFT (electronic funds transfer) 114,
116
EFTPOS (electronic fund transfer at
point of sale) 29, 30, 48, 116
electrocution 146
email
acceptable language and contents
171
communication constraints  170-1
from a web page 397-8
groups 173
hyperlinks 397-8
misuse 170
opt-in or opt-out permission 170
passive and active attacks 172
safe use 148, 150
security and password protection
171-2
use 72-3
emerging technologies 1518
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employee call monitoring 127-8

employment, effects of ICT 77-80

encryption 16, 68, 149, 155, 156

environment control 98-9

EPOS (electronic point of sale) 123-4

e-safety 147-9

ethics 167-8

e-ticket 109

evaluation, of computer system 144

Excel see Microsoft Excel; spreadsheets
expert systems 116-18, 120

explanation system 117

Expression Web 367

extranets 174-5

eyestrain 145

F
face recognition systems 15, 158, 159
fact finding 132
factory workers, new skills 80
FAST (Federation Against Software
Theft) 166
faxes 71-2,73
feasibility study 132
field names 138, 271-2, 280
fields
adding to an existing table 276-7
definition 45, 268
hiding 300-2
file (database) 45, 268
structures 138, 139
file extensions 184
file names
changing 252
meaningful 187
in Microsoft Word 219
file paths 219, 252
files
compressed 151
locating and opening 1856
saving 186-8
file sizes
measurement 47
reducing 189
file types, generic 184
Filezilla 418
fingerprint scans 158, 159
fire risk 146, 147
firewall 60, 154, 174-5
flash memory 11, 54, 55, 56-7
flexible working (flexi-time) 81-2
flight booking systems 110, 111, 133,
136-7
folders
creating 187-8
structure, planning 186
font families, generic 404
font properties, in C55 404-8, 409
font styles and sizes 221-2, 252
footers see headers and footers

e

format painter 228
formatting, conditional 362-4
formulae
in queries 289-91
in spreadsheets 335-48
using in reports 306-8
forums 152
freedom of speech 168, 169
ftp (file transfer protocol) 177, 418
functions, in spreadsheets 340

G
gateways 61
GB (gigabyte) 47
GIF (graphics interchange format) files
184
animated 388
in websites 386
GIS (geographic information system)
129-30
glasshouse environment control 98-9
Google Chrome 367
GPS (global positioning system) 3,
128-9
grammar checking 235
graphics
bitmap or vector 3, 386
see also images
graphics software 3, 192-4, 386
graphics tablets 28
graphs see charts and graphs
GUI (graphical user interface) 8-9
gutter, setting 250

H
hacking 149, 167, 168
handshaking 155
hardware, internal 2,5, 7
HDD (hard disk drive) 5, 6, 7, 48
headaches 145
headers and footers 214-19, 250-2,
376
health risks 83, 145-6
health and safety regulations 145
heaters, controlling 43
heavy equipment, safety risks 146
HLL (high-level language} 4
HLOOKUP function, in Microsoft Excel
348
helogram, security feature 166
helographic imaging 17, 69
hospital patients see patients
hosting companies 417
house style 220, 221
HTML (hypertext markup language)
adding comments 369
file types 185, 367
interpreted by browser 177
markup tags 368
preset styles 369-70
http {hypertext transfer protocol)
174, 176

https (secure hypertext transfer
protocol) 70, 148, 151, 155, 160,
176, 177

hubs 589, 63

hyperlinks 177, 385, 394-6

hypervisor 161

|
IBDE (inter-bank data exchange) file
115
IBM-compatible computer systems 10
ICT
effects on employment 77-80
effects on working patterns 81-2
legal, moral, ethical and cultural
implications 167-8
in libraries 122-3
in manufacturing 105-6
medical applications 118-22
potential health problems 83
in retail industry (shops) 123-4
ID cards 69, 106-7
identity theft 149, 150
IF function, in Microsoft Excel 345-6
illegal activities 42, 149, 159, 166-8
illegal material 67, 168
images
alternative text 385
borders 197-8
brightness and contrast 201-2
colour depth 200-1
copying and pasting 206
copyright 193
cropping 199
editing 194-202
file size 189
file types 184-5, 386
hyperlinks from 398
pixelated 189
placing 192-4, 196-7
in a presentation 323-8
reflecting 199-200
resampling 190
resizing 189-90, 194-5, 386-8
rotating 198-9
source location 385-6
text wrapping 195-6
in web pages 385-9
implementation stage 141-3
inference engine 117, 118
information, reliability 181, 182
infrared light 22, 64, 99, 126, 158
inkjet printers 39-40
input devices 7, 19-35
input screen and output format 117
instant messaging, safe use 148
integer field 270
integrated circuit 7
internet
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accessing 65-6

defence against malicious behaviour

70
definition 173-4
e-safety 147-9
features 174-5
policing 67, 168-9
searching 179-82
internet banking see online banking

internet shopping see online shopping
internet telephony see VolP (voice over

internet protocol)
interviews 132, 162
INT function, in Microsoft Excel 342
intranets 174-5

IP (internet protocol) addresses 60-2

iris recognition 158, 159
ISP (internet service provider)
account 72,89, 175
data transfer charges 176
definition 178
email filtering 148, 150, 152
IP address assignment 61
IT-related jobs 79, 80

J
jobs
creation 79, 80
loss 77-80, 106
job-sharing 81-2
joysticks 23
JPEG (loint Photographic Expert
Group) files
colour depth 200
small file size 184, 201
in websites 386

K

kB (kilobyte) 47

keyboards 19

key field 45, 46, 269

key logging 127, 151

kitchen appliances, microprocessor-
controlled 27, 43, 82-3, 96

knowledge base 117, 118

L

labels, producing from a database
302-5

landline system 89

language, acceptable 171

LAN (local area network) 59, 63-4

laptop computers 10-11, 66

laser pointers 38

laser printers 39

layering techniques, in GIS 129-30

LCD (liquid crystal display/diode)
monitors 36-8

LED (light emitting diode) monitors
36-8

library systems 122-3

lifestyle, effects of microprocessor-

controlled devices 83

Li-Fi 13

light pens 29

lights, controlling 43

line graphs 241

line spacing 257

linkers 4

lists, bulleted or numbered 229-32,
259, 3924

LOOKUP function, in Microsoft Excel
348

lossless compression format 185

LVES (low-vision enhancement system)
15

M
Macintosh/Apple computer systems
10
MAC {media access control) addresses
59, 61-2
Macromedia Dreamweaver 367, 372
magnetic storage media 48-9
magnetic stripe technology 29-31, 69,
106, 107, 114
mail merge 92, 261-7
mailto: instruction 398
mainframe computers 14
manufacturing
additive 40
applications 105-6
effects of ICT 77, 79-80
margins, setting 250
market research 162
master document, for a mail merge
261, 266
master file, updating 45-7
master slide, in presentation software
221, 310-16
mathematical operations, in a
spreadsheet 338-9
MAX function, in Microsoft Excel 342
ME (megabytes) 47
MCQ (multiple-choice question) papers
125-6
measurement applications 93-5
media communication systems 130
medicine, use of ICT 118-22
membership records 91-2
memory sticks/pen drives 56-7
merge codes (field codes) 261, 263
MICR {magnetic ink character
recognitionfreader) 32, 125
microblogs 178
microphones 26-7
microprocessors 7
in control applications 96-101
in the home 82-3
in measurement applications 93
Microsoft Access
database program 270
data types 270-1

queries 284-92
reports 293-9
validation 236-7
see also databases
Microsoft Excel
charts and graphs 206, 241-8
data analysis 334
editing tools 337
search 350-5
validation 237-8
see also spreadsheets
Microsoft Expression Web 372
Microsoft Internet Explorer 367
Microsoft Office
package-specific file types 184
saving, exporting and printing files
188
Microsoft PowerPoint
creating charts and graphs 320-1
inserting images 193-4, 196
presentation software 310-11
see also presentations
Microsoft Visual Studio 367
Microsoft Word
format painter 228
headers and footers 214-19
inserting images 193-4
mail merge 261-7
page, section and column breaks
2534
styles 222-8
tab stops 21517
MIN function, in Microsoft Excel 342
mobile phones
3G/MG/5G connectivity 11, 12, 13
apps 3
cell technology 88-9
data storage 91, 160
GuUl 8
internet access 13, 65-6
intranet connectivity 174
LCD/LED screens 38
memory cards 57
monitoringftracking 127
music storage/playing 54, 62
numeric keypad 20
possible future developments 37
OR codes 35
security aspects 148-9, 158
smartphones 12-13
texting (SM5) 89
touch screen 24
virus infection 70
medelling applications 102-4
modems 58, 63
monitoring and tracking systems 127
monitors 35-8
morality 167-8
morphing 87
motherboard 5,6

D
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Motion jpeg 26

motors, controlling 43

mouse 20-1

moving picture experts group layer 3
{.mp3) files 185

moving picture experts group layer 4
(.mp4) files 185

Mezilla Firefox 367

MRI {magnetic resonance imaging)
120

multimedia presentations 42, 86-7,
163

multimedia projectors 38, 86, 310,
311, 322

music
scores 87
storage 54
streaming 3
see also audio

N
NAND chips 55
nested formulae and functions 346-7
netiquette 172
network cables 61
network communication 71-6
network devices S5B-66
networks

security 67-8

setting up and configuring 63
newsletters see print media
NIC (network interface card) 61
night vision enhancement (NVE) 15
nodes 61
NOR chips 55
Notepad see text editor
number plate recognition 126
numeric data 270
numeric keypads 20

(0]

object code 4

observation 132

OCR (optical character recognition)
24, 33-4

office work, effects of ICT 77

OLED (organic light-emitting diode)
technology 13, 37-8

OMR {optical mark recognition/reader)
32-4,125-6

online banking 112-13
effects on employment 77
password and user ID 68

online booking systems 108-11, 133,
136-7

online credit fraud 159-60

online gaming, safe use 148-9

online questionnaires 91

online shopping 77, 112-13

online systems, direct access 47

optical media, obsclescence 54

@

optical mouse 20

optical storage media 50-4
OS5 (operating system) 4, 8
output devices 7, 35-43
ozone irritation 146

P
padlock symbol
160, 176
page break, in Microsoft Word 253
page layout and format 249-59
page numbers, in Microsoft Word 218
page orientation (portrait/llandscape)
250, 252-3, 364
page size 250
paperwork, investigating 132
paragraphs, indentation 258
part-time working 81-2
passports, security features 69
passwords 68, 157, 171-2
patients
monitoring 94, 119-20
records 118-19
PDF (portable document format) files
72,184, 188, 191
phablets 11
pharmacy records 118-19
pharming 151
phishing 150
phone banking 3,12, 113-14
phone conference 75
photo editing software 3
photos, sending 148
pie charts 241
piracy 1667
pits and lands 50, 52
pixels 36, 405
placeholders 261
plagiarism 180, 181
platters 48
PNG (portable network graphics) files
185, 386
pointing devices 20-2
pollution, measuring 94-5
POS (point-of-sale) terminals 20
posters see print media
presentation layer 367, 368
presentations
animation effects 329
audience notes and presenter notes
322-3
creating slides 317-19
definition 310
design 310
displaying side show 329
house style 221
images and sound 323-8
master slide 311-17, 319, 320,
324, 327
preparing 163-5

70, 148, 151, 155,

saving and printing 330
setting styles 319-20
target audience 310
transitions between slides 328
see also Microsoft PowerPoint

presenter notes, for a presentation
322, 331

printers 39-42

printing, 3-D 40-2, 120-2

print media 84-5, 87, 89-90
design 135-6
house style 221

privacy settings, maintaining 148

product key 166

proofing 238-40

proofreading 240

prosthetics 121

protocols 177

Q

QR (quick response) codes 34-5
quantum cryptography 16
questionnaires 132, 162
QWERTY keyboard layout 19

R
radio buttons 91
RAM (random access memory) 5,6, 7
real-time operations, direct access 47
recognition systems 125-6
record keeping 92
records 45, 268
referencing, absolute and relative
337
remote control 22
rendering 87
reports
designing 135-6
formatting 305-6
producing 293-9
research methods 132
retail industry
effects of ICT 77
use of computers 1234
see also online shopping
retina scans 158, 159
RFID (radio frequency identification)
readers 31-2
robotics 16, 77, 79-80, 105-6
ROM (read-only memory) 5, 6, 7-8
Roshal archive (.rar) files 185
ROUND function, in Microsoft Excel
342-3
routers 60-1, 63
rowspan attribute 384-5
RSl (repetitive strain injury) 19, 22,
24, 145
RTF (rich text format) files 184
ruler, in Microsoft Word 215, 258
rules base 117, 118
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S
safety risks 146-7
sample presentation 163
satellite navigation systems (satnav)
128-9
satellite systemns 88, 128-30
scanners 24-5
school management systems 106-8
registration systems 106-7, 125
reports 92-3
screen displays, design 1356
screen shots 188, 206, 233
search engines
biased results 181
information overload 181
quality of information 67-8
safe search 148
using 179-80
section break, in Microsoft Word
2534
security issues 67-9, 113, 149-53,
160-1
security protocols 154-5
sensors 27, 93, 96, 99
serial access 45
serif and sans-serif fonts 221, 404
session caching 155
shop work, effects of ICT 77, 123-4
signature recognition 158, 159
SIM (subscriber identity module)
card 88
simulators 23
skills, loss 106
smartphones see mobile phones
‘smart’ televisions 54
smartwatches 13-14
SMS (texting) 89
smishing (SM5 phishing) 150
spasms (SMS spam) 173
unacceptable content 171, 172
smtp (simple mail transfer
protocol) 177
Snipping Tool 188
social networking
access to sites 68
apps 12
distracting 181
features 179
microblogs 178
photos 148, 161
safe use 148, 161
software
copyright and privacy 166-7
definition 2
modules 139
piracy 56
solid state storage 5, 6, 7, 55-7
sort data
in Microsoft Excel 355-6
presented in queries 291-2

in reports 309
sound card 5,6
sound clips see audio
source code 4
spam 148, 152-3, 173
filtering 172
speakers 42
spell checking 234-5
spreadsheets
cells 334, 335, 358-61
data analysis 334
formatting 358-61
named cells and ranges 339-40
presenting data 357
rows and columns 334-6, 362
saving and printing 364-5
software 3
use 78-9, 107-8
see also Microsoft Excel
spread spectrum technology 62, 64
spyware 151
5SD endurance 56
55L {secure sockets layer) 154-5
stock control systems 123-4
storage
in the cloud 11, 44, 54, 78, 175-6
magnetic media 48-9
optical media 50-4
secondary 7, 44, 47-57
solid state media 5, 6, 7, 55-7
streaming 3, 12, 13, 54
student performance, monitoring
107-8

styles
creating 222-6
editing 227-8

evidence 233
for lists 231-2

style sheet see C55 (cascading style
sheet)

SUM function, in Microsoft Excel
340-1

SUMIF function, in Microsoft Excel
347

summary data, presented in queries
291-2

surveys 91

switches 59, 63

symbols and shapes 327-8

system design 134-8

system flowcharts, design 136-7

systems analysis 131-3

systems life cycle, stages 131

systems software 2, 4, 48

T
tables
creating 209-10
creating from a csv file 205-6
definition in external stylesheet
415-17

editing 25%-60
formatting 210-13, 260
gridlines 213
in HTML 373-85
use of embedded C55 377-85
tablets 11-12, 65-6
tab stops 215-17, 250
tabulation settings, for paragraph
style 258
target attribute 397
target audience
age and experience 162
data entry form 280
document 203, 220, 222
presentation 310
websites 86
TB (terabyte) 47
technical documentation 144
telephone banking see phone banking
terrorist attacks 168
testing strategies 139-41
test users 419, 421
text
alignment 256-7
copying and pasting 205
enhancing 409
formatting 249-59
justified 256
placing 205
wrapping 195-6
text editor, for editor HTML 367
texting see SMS (texting)
text messaging see SMS (texting)
text properties, in C55 408, 409
text (ixt) files 184
TFT (thin film transistor) monitors 36
theatre and cinema booking systems
108-9
timetables, in schools 108
tissue engineering 121-2
TLS (transport layer security) 154-5
tools and equipment, design 122
touchpads 21
touch screens 9, 23-4
trackerballs 22
traffic light simulation 102-3
training, and new skills 18, 22, 24, 70,
79-81, 117
transaction file 45-7
transducers 43
transitions, between slides 328, 332
transmission speeds 58
trends, plotting 241
trip hazard 146
turtle graphics 99-101
tweening 87
typeface, design 222
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U
uploading
data 58,176
documents 76
photos 25, 84, 179
speed 386
to social networking sites 179
websites 366, 386, 417, 418
URL {(uniform resource locator) 177
USB (universal serial bus) port 48-9
user documentation 143
user ID €8, 69, 157
user interfaces 8-9, 117, 139
utilities 4
v
validation
in Microsoft Access 236-7
in Microsoft Excel 237-8
techniques 137-8, 139, 235-6
vector graphics 3, 386
verification 137, 139, 239
version numbering 187
video
adding to a presentation 325-6
adding to web pages 389
file formats 389
file size 189
see also streaming
video cameras 26
video cards 5,6
video conferencing 73-4
video editing software 3
virtual reality 18
viruses 70, 152
vishing (voice mail phishing) 150
vision enhancement 15

visual verification 137, 239, 276

VLOOKUP function, in Microsoft Excel
348-9

voice recognition 158, 159

VolP (voice over internet protocol) 26,

75, 89
VPN {virtual private network) 174

w
WaAN (wide area network) &0, 64
weather stations 93-4
web authoring
generic files 185
software 367
web browsers 174, 177, 367
webcams 28
web conferencing (webinar) 76
web development layers 367
web pages
background images 412-13
colour 390-1
creating 367-9
enhancing text 371-2
external style sheet 401-2
filename 370
hyperlinks 394-6
layers 367
lists 3924
opening 371, 397
printing 372
stylesheets 399-409
tables 373-6
website design companies 85-6
websites
addresses 177
advertising 85-6
corporate feel 399

definition 367
domain name 418
house style 221
inappropriate/undesirable 67, 70,
181
opening froma URL 179
security 70, 148, 151, 155
target audience 86
testing and publishing 417-21
WEP (wireless equivalent privacy) 63
white space 253
widows and orphans 238, 252-3
Wi-Fi
data transfer rates 13, 61, 62, 63
hot spots 12, 65, 89, 160
wikis 178
wildcard search, in Microsoft Excel
353-5
WIMP (windows, icons, menu and
pointing device) 9
windows manager 9
wireless transmitter 62
WLAN (wireless LAN) 64-5
word processing 3, 77, 78, 84
see also Microsoft Word
working patterns, effects of ICT 81-2
work station, ergonomic assessment
147
world wide web, accessing 174
WPAN (wireless personal area
network) 63
WPA (Wi-Fi protected access) 63

Z
zip files 185



