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W Aims

This book has been written to provide the

knowledge, understanding and practical skills that

you need for the Cambridge IGCSE in Information

and Communication Technology. This book,

together with the accompanying CD and image for

scanning, provides:

® practice examination questions for the theory
clements of the course

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

o 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 hints and tips for the practical papers

® suggestions for possible teaching methods.

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

B Using the book

The text is in 16 chapters. Although it is possible
that 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
Chapters 1-8 and the sections for the practical work
in Chapters 9-16.

M Examination questions

For the theory section, there are examination-style
questions on the CD, together with model answers,
all in portable document format (.pdf). For the
practical section, the examination-style questions
appear as activities in the book, with the model
answers on the CD. Two practice cxamination
papers also appear on the CD.

B 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 15, 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
techniques used to solve the task and gives some
eexample answers. These provide easy-to-follow step-by-
step instructions, so that practical skills are developed
alongside the knowledge and understanding.

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. Model answers for each
activity are available in portable document format
(.pdf) on the CD.

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.

Hints

These give hints, tips, shortcuts and advice on
examination techniques.

HTML markup
All html markup appears in a blue,
proportionally spaced font.

Cascading stylesheets

All cascading stylesheet markup
appears in a red proportionally
spaced font.

M Text colours

Some words or phrases within the text are printed
in red. Definitions of these terms can be found in
the glossary.
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 field names.
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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).

M Hardware and software used

The practical elements of the examinations can be
undertaken on any hardware platform and using any
appropriate software packages. For the purposes of
this book, we have needed to choose specific software
packages, but the functionality of many other packages
is very similar. Many of the skills demonstrated in
Chapters 9 to 16 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 Vista operating
system and include the use of Nofepad. Independent
packages used for the practical sections include
packages from Micrasoft Office Proféssional Edition 2007,
including Word, Excel, Access and PowerPoint. Internct
Explorer has been used as the web browser and
Windows Live Mail as a web-based email editor.

For the website authoring section of the book
(Chapter 15), all work has been produced in html code
without the use of a WYSIWYG package. Although
you may have a WYSIWYG package available and may
wish to allow students to use this, it is important to
realise that they are expected to have knowledge of
underlying HTML and cascading stylesheet code. All
html written within this chapter is written in HTML
version 4.01 strict, and are W3C validated (although
the Doctype statements have been removed so as to
avoid confusing students). All cascading stylesheets
used have been W3C validated.

o "'_T.;“-!} W3C c--!*

M Using the source image

You have been provided with a source image which
can be scanned when attempting Activity 10b in
Chapter 10. This can be found at the very end of the
book, after the index.

M 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 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 cach of the practical chapters.

PC users

From the Start buttony
select the Computer
option and locate the
CD drive, which may be
called drive D: or 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.

can be found

Locate the Chapter
at E:\Resources\Chapter source files. To
locate an individual file, such as the image
E:\Resources\Chapter source files\Chapter 10\
Snowball.jpg.

of this folder into a new folder on your e
local machine or network drive. Open

Office button, and then Save As..” to

save a new copy with an amended filename. You
to read/write to enable you work on them; however,
check with your network administrator before

source files folder, wl-u1

SNOWBALL.JPG used in Chapter 10, use the path
It may be better to copy the contents

cach file as you wish to use it. Select th)r

may need to change the file permissions of these files

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 sclect all
files  (<Apple>+<A>) and copy them
(<Apple>+<C>). Go to the new folder using Finder
and paste the files (<Apple>+<V>).
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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 between 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 currency values rather than full stops
and your software scttings 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 casiest
(at this level) is Word. Open the .csv file in Word
using the Office button and Open. Sclect the file
from the list and click on (—g= 3. This will open

the file, which will look similar to this.

Colour, Price that ve bount the car

Wi manufactured the car?, Kedel,
A GAL sell the'car fox, Vear,Btras, Doas' the Sax

£ 1500 2 wnsels  air

S uar.assn, 504, 053, 110 Condicn i\

eddnter, lactiie. bius, 19995, 15058, 006, tasther seats

Coaitioniog,

Select the Home tab, then the Editing |4 mna-
section followed by the Replace icon— .t sene |
Enter a , (comma) into the Find what: | « s

cating

box and a ; (semicolon) into the|Replace
with: box, then click on [resear].
[Framaropaes | T
| |
=
|
Y =
sl
|
o> oo | [ pmpea carce ‘

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

Who manuacturad the car?;ModsliColour; Erice that we bought ths
foriErice that e wiil sell the car forvearsgatias;mes the car “Roed
7R Tuscan; BLack  L6000;20305; 2004

Comaitioning

Save the file with the same file name using the
Office button and Save. This will ensure that the file
is saved in .csv format.
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CHAPTER

Types and components of
computer systems

In this chapter you will learn about:
hardware
software
the main components of a computer system
operating systems:
graphical user interface (GUI)
command line interface (CLI)
different types of computer systems.

1.1

1.2

Hardware and software

Computer systems are now commonplace in every part of our daily life. This chapter
introduces the basic components that make up these computer systems; most of
these will be described in much greater depth in later chapters. Comparing books
with computers is a good analogy: the actual pages and the ink used on the pages
are equivalent to the hardware used to make up these computers; the words written
on these pages are equivalent to the software. Without the words, the book is
uscless. Similarly, without software, computers would be of little use to any of us.
Hardware is a general term for the physical components that make up a computer
system, for example keyboard, mouse, monitor, processor, circuit board and so on.
Software is a general term for the programs that control the computer system.
There are two types of software:
@ systems software: programs that allow the hardware to run properly, e.g.
operating systems
@ applications software: programs that allow the user to do specific tasks, e.g.
spreadsheets.

Main components of computer systems

A typical computer system is made up of hardware and software. Figure 1.1 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 include:

® input devices: keyboard, mouse

@ output devices: monitor, printer

@ secondary storage devices: DVD R/W drive, removable hard drive.

However, one part of the computer system has not yet been mentioned. This is
shown as the ‘Processor and internal memory devices” in the diagram — this consists
of four key components called the central processing unit (CPU), internal hard
disk, random access memory (RAM) and read only memory (ROM).
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monitor

processor and infernal memory devices

ksyboard printer

Figure 1.1 A typical computer system

The central proccssmg unit (CPU) is the part of the computer which interprets and
executes the from the p d and softwarc CPUs used to be
made up of discrete p and small i d circuits, which were
combined together on one or more circuit board/s. However, due to modern
manufacturing techniques, the term microprocessor is now used instead of CPU.
This is a single integrated circuit (see Figure 1.2) which is at the heart of most PCs
and is also found in many houschold devices and equipment where some control or
monitoring is needed (e.g. the engine management system in a car).

The internal hard drive is the computer’s main memoryj this is where the
applications software, disk operating system and data files are stored. The main
advantage of these memories is the fast data transfer/access times and their large
capacity to store data (this is discussed further in Chapter 3).

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.

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

Figiie 137 Toeial their name). One of the main advantages is that the information stored on the ROM
igure 1.2 Typical iy a 5 =
microprocessor chip is not lost even when power is turned off to the computer. They are often
referred to as ‘non-volatile’ memories.

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), which is usually battery powered.

1.3 Operating systems

Reference to operating systems has already been made earlier in this chapter.

To enable users to communicate with computer systems, special software, known
as operating systems, have been developed. The general tasks for a typical operating
system include:

@ controlling the operation of the input, output and backing storage devices
@ supervising the loading, running and storage of applications programs
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dealing with errors that occur in applications programs

maintaining security of the whole computer system

maintaining a computer log (which contains details of computer usage)

allowing communication between user and the computer system (user interface).

Computer users need to be able to communicate with the operating system — this is
called the ‘user interface’. There are two main types of user interfaces: command
line interfaces (CLIs) and graphical user interfaces (GUIS).

Command line interfaces

CLIs require a user to type in instructions in order to choose options from menus,
open software etc. 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. It is also slow having to key in these
commands every time an operation has to be carried out. However, the advantage of
CLI is that the user is in direct communication with the computer and is not
restricted to a number of pre-determined options.

For example, Figure 1.3 shows the CLI code required for importing data into a

table called B.

1. SQLPrepare (hStmt,

2 % (SQLCHAR *) "INSERT INTO tableB SELECT * FROM
tableA",

3.2 SQL_NTS) :

4. ? SQLExecute(hStmt);
Figure 1.3 Example of CLI code

The above statements show how complex it is just to carry out a fairly
straightforward operation using CLL

Graphical user interfaces

GUIs allow the user to interact with a computer (or MP3 player, gaming device,
mobile phone, etc.) using pictures or symbols (icons) rather than having to type in a
number of commands. For example, the whole of the CLI code shown in Figure 1.3

could have been replaced by a single icon: P (table update). Simply selecting this
icon would automatically execute all of the steps shown in Figure 1.3 without the
need to type them in each time.

GUIs use various technologics and devices to provide the user interface. One of
the most common is windows icons menu and pointing device (WIMP) which
was developed for use on personal computers (PCs). This uses a mouse to control
a cursor, which then selects icons to open/run windows. Each window contains an
application and modern computer systems allow several windows to be open at the
same time. In the example shown in Figure 1.4, a number of icons can be scen on
the left-hand side and on the bottom right; three windows are open and these are
shown as grey rectangles at the bottom of the screen.

A windows manager looks after the interaction between windows, the
applications and the windowing system (which handles the pointing devices and the
cursor’s position).
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1.4

= er——pr———
Figure 1.4 A typical GUI

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

Types of computers

There are many types of computer systems in existence. This section summarises
some of the more common types currently available.

PC/desktop computers

PC/desktop usually refers to a general purpose computer which is made up of
separate monitor, keyboard, mouse and processor unit (see Figure 1.1). The term
PC (personal computer) usually refers to computer systems which are IBM-
compatible, thus distinguishing them from, for example, Macintosh systems.

It is worth making a comparison here with laptop computers:

Advantages

@ Spare parts and ions tend to be
low costs.

® Desktops tend to have a better specification (e.g. faster processor) for a given
price (often due to size and construction constraints in laptops).

® The large casing allows good dissipation of any heat build-up.

which usually results in

Disadvantages

@ Desktops are not particularly portable since they are made up of separate
components.

All the components need to be hooked up by wiring, which can be quite complex
and clutters up the desk space.

Because they are not particularly portable, it is necessary to copy files, etc. when
you want to do some work elsewhere (e.g. at home).
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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 systems.

The key features you would expect to find in a laptop are:
@ low weight (to aid portability)
@ low power consumption (and also long battery life)
@ aprocessor that does not generate too much heat (cooling is very important).

Advantages

® They are very portable, since the monitor, pointing device, keyboard, processor
and backing store units are all together in one single box.

® There are no trailing wires, ctc. because everything is in one single uni.

® They can take full advantage of WiFi (sce discussion in Chapter 4).

® Since they are portable, they can link into any multimedia system.

Disadvantages

@ Since they are portable, they are easy to steal!

® They have limited battery life so the user may need to carry a heavy adaptor.

® The keyboards and pointing devices can sometimes be awkward to use.

@ Heat dissipation is more difficult due to the structure of the laptop computers.

Netbooks

Netbook is a term used to describe a computer that can almost fit onto a hand and
is a smaller version of a laptop. These used to be known as palmtop computers, but
this term now generally applies to much smaller devices which use touch screens and
often a stylus to key in data (see below).

Advantages
Netbook computers have many of the features of laptops and therefore have similar
advantages and disadvantages.

Disadvantages

In addition to the disadvantages listed above for laptops:

@ netbooks don’t have optical drives

@ the keyboards are only about 80 per cent the size of laptop keyboards

@ they lack some of the features found in larger machines, principally due to the
size constraints and to the fact that they are cheaper to purchase.

Personal digital assistants

Personal digital assistants (PDAs) are small handheld computers that usually
come with a touch screen that is activated using a stylus. Data (e.g. text) is entered
by using a keyboard that appears on the touch screen. Originally, these devices were
used as personal organisers but their use has expanded somewhat to include new
generation mobile phones, data loggers, satellite navigation systems, etc. Many
PDAs now have basic database, word-processing and spreadsheet facilitics.
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Advantages

® They can be used anywhere because of their size.
@ They are very lightweight and are more portable than laptop computers.

Disadvantages

® It s difficult to enter text quickly.
® They have very limited capabilities due to the software and the operating
system used.

Mainframe computers

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

Uses

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

The main features of main frame computers are as follows.

They can have several CPUs.

They have very fast processor speeds.

They can support multiple operating systems.

They have huge amounts of storage capacity.

They have huge internal memorics (c.g. several hundred Gbyte of RAM).
They often operate using time sharing or batch processing (sce Chapter 7).

Advantages

@ Due to the features listed above, they can be used to do very large jobs which
require large memories and very fast processor time.

® They are used in time-sharing systems to allow users to be given a time slice of
the very powerful facilities afforded by a mainframe system.

@ They are capable of very large number crunching, and so can deal with very
complex mathematical functions (e.g. fractals) which would be very time
consuming using, for example, a PC.

Disadvantages

® Mainframe computers need to be permanently housed in a large room, so cannot
be moved around.
® They are very expensive to operate and maintain.



CHAPTER

Input and output devices

In this chapter you will learn about:
input devices:
the uses of each device
the advantages of each device
the disadvantages of each device
output devices:
» the uses of each device
« the advantages of each device
» the disadvantages of each device
control applications and the uses of each device.
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Input devices

As the name suggests, input devices 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.

Keyboards

These are the most common input devices and are used to input text, numbers and
instructions into the computer. Most use the QWERTY layout (this name comes
from the keys on the top row, which spell out ‘QWERTY’).

Ergonomic keyboards have also been developed recently. These are designed to
reduce health-related problems associated with the standard keyboard (c.g. carpal
tunnel syndrome or repetitive strain injury (RSI) — sce Section 6.7).

Uses
@ Keyboards are used to input data into applications software (e.g. text into word
numbers into spreads} etc.).
° Thcy are also used for typing in commands to the computer (e.g. Prnt Scrn,
Ctrl+P to print out, etc.)

Advantages

© Keyboards enable fast entry of new text into a document.

® They arc a well-tried technology and a well-known method of entry.

©® Most people find them easy to use.

® Itis easy to do verification checks as data is entered, as it appears on the screen
simultaneously.

Disadvantages

® Users with limited arm/wrist use can find keyboards hard to use.

@ Entering data using a keyboard is slow when compared to direct data entry
(e.g. optical mark recognition).

® Keyboards are fairly large devices that use up valuable desk space.
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The concept keyboard uses icons or phrases instead of standard letters. These are
often used in, for example, fast food restaurants, offices and shops, where a single
key represents an item. For example, the symbol shown in the photo represents ‘add
tax’. The person using the keyboard only needs to touch this key to calculate the tax
on an invoice.

Advantages

@ Concept keyboards enable fast data entry, as there is no need to type in whole
commands.

@ They are waterproof, which is useful in a restaurant environment.

® These keyboards are tamper proof and so are useful in certain applications
(e.g. at unmanned airport information kiosks), preventing people from keying in
information which 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 input of alphabetic characters).

Uses

©® Numeric keypads are used in automatic teller machines (ATMs), where
customers can key in their personal identification number (PIN), an amount of
money, ctc.

Telephones have numeric keypads to allow phone numbers, etc. to be keyed in.
Electronic point of sale (EPOS) terminals have numeric keypads in case the
barcode reader fails to read the barcode and the number has to be keyed in
manually by the operator.

Chip and PIN devices have numeric keypads for entry of PIN, amount of money, etc.
They are used to enable fast entry of numeric data into a spreadsheet.

Advantages

® Numeric keypads are faster than standard keyboards for entry of numeric data.

®© Since many are small devices (c.g. mobile phones), they are very casy to carry
around.

Disadvantages

® They can be difficult to use, due to very small keys.
@ Itis difficult to use them for entering text.
@ Sometimes the order of the numbers on the keypad isn’t intuitive.

st g
Mice = B
stk
The mouse is an example of a pointing device. A ball is used 4 ey
underneath the mouse to detect movement, so by moving the s
mouse around the user can control the position of a pointer on e
o

the screen. There are usually two buttons, which have different

functions: very often the left button is used to select something

by double clicking it and the right button brings up drop-down  c.maye
~

menus (sce Figure 2.1). mi e
Many mice also have a scroll button, which speeds up the ]
process of moving through a document. Figure 2.1 Example

of a drop-down menu
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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 mouse (which is an example of a wireless device). The advantage of an
optical mouse is it has no 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

© Mice can be used for opening, closing and minimising software.

® They can be used for grouping, moving and deleting files.

® They are very useful when editing images, for example controlling the size and
position of a drawing pasted into a document.

® Mice are used for 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
to right.

Advantages

® It can be faster to select an option using a mouse rather than a keyboard.
@ Mice enable rapid navigation through applications and the internet.

@ Mice are small and so take up little area.

Disadvantages

@ People with restricted hand/wrist movement can find it hard to operate a mouse.

® Mice are casily damaged and the older type of mouse also quickly becomes
clogged up with dirt.

© They are difficult to use if there is no flat surface readily available (c.g. on an
aeroplane).

Touchpads

w Touchpads are used in many laptop computers as a pointing device. The pointer is
‘%:3«\ controlled by the user moving their finger on the touchpad and then gently tapping it to
simulate the left hand button of a mouse (i.e. selection). They also have buttons under
e the touchpad which serve the same function as the left and right buttons on a mouse.

Uses

The uses of a touchpad are the same as those of a mouse.

Advantages

® It can be faster to select an option using a touchpad rather than a keyboard.

@ Touchpads enable rapid navigation through applications and the internet.

@ Since the touchpad is integrated into the laptop computer, there is no need for a
separate mouse, aiding portability.

@ They can be used even when there are no flat surfaces available.

Disadvantages

@ People with limited hand/wrist movement find touchpads difficult to use.
@ It can be more difficult to control the pointer when compared with a mouse.
® They are more difficult to use when doing certain operations such as ‘drag and drop’.
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Trackerballs

Trackerballs are similar to a mouse, except that the ball is on the top of the device and
the user controls the pointer on the screen by rotating the ball with the hand. Some
trackerballs have two buttons which have the same function as the left- and right-hand
mouse buttons. If they have a third button, this is equivalent to a double click.

Uses

@ They have the same pointing/cursor control capability as a mouse.

@ They are used in applications where the user has a disability (such as RSI).

® They are used in a control room environment, where it is faster than a mouse to
navigate through process screens and is more robust than a mouse.

Advantages

® Trackerballs do not need the same fine control as a mouse.

® People with limited hand/wrist movement find it easier to use than a mouse.

® The pointer can be positioned more accurately on the screen than with a mouse.
@ They take up less desk space than mice since they are stationary.

Disadvantages

® Trackerballs are not supplied with the computer as standard, so they are more
expensive.

@ User may need training since they are not standard equipment.

Remote controls

A remote control is used to control the operation of other devices remotely by
using infra red signals. The buttons on the keypad are used to select options (such as
television stations, sound levels on a hifi, timings on a DVD recorder, etc.).

Uses

@ Most home entertainment devices such as a television, satellite system, DVD
player/recorder, hifi systems, etc. have remote controls.

@ Remote controls are also used to control multimedia systems.

® They are used in industrial applications to remotely control processes, stop and
start machinery, etc.

Advantages

® Remote controls enable devices to be operated from any distance, which is
particularly uscful for people with disabilitics.

® Some chemical processes are hazardous, so it is safer to operate equipment from
a distance.

Disadvantages

@ People with limited hand/wrist movement can find them hard to use.
® The signal between the control and the device can be casily blocked.
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Joysticks

Joysticks have similar functions to mice and trackerballs. By gripping the stick, a
pointer on the screen can be controlled and buttons are used to make selections.
Often they have another button on the top of the stick that is used for gaming
purposes, ¢.g. to fire a weapon.

Uses

® Video/computer games are often controlled by joysticks.
@ They are used in simulators (e.g. flight simulators) to mimic actual controls.

Advantages

@ Itis easier to navigate round a screen using a joystick rather than a keyboard.
@ Control is in three dimensions.

Disadvantages

® It is more difficult to control the on-screen pointer with a joystick than with
other devices, such as a mouse.

Touch screens

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

Uses

@ Touch screens are used for self-service tills, e.g. petrol stations, where the user
just touches the screen to select the fuel grade and payment method.

Touch screens are used where selections are made on screen, for example ATMs,
point of sale terminals (e.g. at restaurants), public information systems at
airports, railway stations, tourist offices.

Personal digital assistants (PDAs), mobile phones and satellite navigation systems
use touch screens.

Interactive white boards used for education are large touch screens.

Touch screens are used in computer base training (CBT) where selections are
made in answering on screen testing.

Advantages

Touch screens enable faster entry of options than using a keyboard or a mouse.
It is very easy to choose options.

It is a user friendly method for inputting data, so no training is necessary.
Touch screens are tamper proof, preventing people from keying in information
which could p ially corrupt the system (e.g. at d ticket
collection kiosks).

P

Disadvantages

® There is a limited number of options available.

@ Using touch screens frequently can lead to health problems (e.g. straining of arm
muscles, RST, ctc.).

@ The screen can get very dirty with constant touching.
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Figure 2.2 The
magnetic stripe on a
credit card

Figure 2.3 The chip
on a smart card

Magnetic stripe readers

These are used to read information on the magnetic stripe found, for example, on
the back of a credit card (see Figure 2.2). The stripe contains uscful information,
such as the account number, sort code, expiry date and start date.

Uses

® Credit and debit cards have magnetic stripes that are used by ATMs or EFTPOS
(electronic funds transfer point of sale) terminals.

® Security cards for entry to buildings, hotel rooms, etc. use magnetic stripes.

® Travel systems (e.g. train and underground tickets) use magnetic stripes.

Advantages

® Data entry is faster compared with keying in using a keyboard or keypad.

® The system is error free, since no typing is involved.

® The information held on the magnetic stripe is secure: because it cannot be read
directly by a person; and, since there is no typing, there is not the risk of
somebody observing your key strokes.

® They can prevent access to restricted/secure areas.

® Magnetic stripes are unaffected by oil, water, moisture, etc.

@ There are no moving parts, so they are physically very robust.

Disadvantages

@ If the magnetic stripe gets damaged (e.g. due to exposure to a strong magnetic
field or excessive use) the data is lost.

@ The card needs to be in close contact with the reader, so magnetic stripe readers
dor’t work at a distance.

@ Since the information is not human readable, this can be a disadvantage in some
applications (e.g. hotel room numbers are not printed on the card, so there needs
to be another way of showing the information for the customer).

Smart card readers

Smart cards contain chips (see Figure 2.3) and are similar to magnetic stripe cards.
With these cards the information is stored on the chip (e.g. PIN and personal data).
The data stored on the chip can be updated (e.g. on loyalty cards). For example,
certain oil companies use these cards: when a customer buys fuel at a filling station,
the loyalty card is swiped and ‘points’ are added to the card; these points can be used
for air miles, money off next purchases, and so on. The storage capacity of the chip
is much greater than a magnetic stripe, so more information (such as customer
details) can be stored.

Uses

@ Loyalty cards, ID cards and public transport passes use smart cards.

@ Smart cards can be used to track customer/passenger movements (e.g. on a metro
system).

© They are used with satellite systems to decode program signals.

® Smart cards are used for electronic passports and driving licences.
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Advantages

® Some smart cards (e.g. transport tickets) are used instead of money, reducing the
need to carry cash.

@ The chip on the card does not need to be in contact with reader, so there is less
damage compared with a magnetic stripe reader.

@ Data is more secure, since it is easier to copy information on a magnetic stripe
than it is to copy information on a chip.

Disadvantages
If the card is lost, information stored on the chip could be used in identity theft.

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. A small screen is also part of the reader, which
gives instructions to the operator.

Uses

@ Chip and PIN readers are used where payments are made using cards
(restaurants, supermarkets, travel agents, etc.).

Advantages

® Chip and PIN readers provide a more sccure payment system than requiring a
signature or using a magnetic stripe, since the PIN typed in must match up with
PIN stored on chip.

® Chip and PIN readers provide a more robust system than magnetic stripe readers,
since the chip does not need to be in contact with the reader.

Disadvantages

@ Since the customer types in the PIN, they need to be careful that it isn’t read by
somebody else, thus giving an opportunity for fraud.

Scanners

Scanners are used to enter information on hard copy (e.g. text documents,
photographs) into a computer. The most common type is the flat bed (as shown
here) 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. Spedialist scanners exist which are designed to carry out a specific task,

e.g barcode scanners (discussed later in this section).

Uses

© Scanners are used to scan in documents and convert them into a format for use in
various software packages.

@ Old and valuable documents and books can be scanned, thus protecting the

originals from damage through handling and also producing records in case the

paper copies are lost or destroyed.

Non-digital photographs need to be scanned if they are to be stored on computer.
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Figure 2.4 A barcode

Advantages

@ Images can be stored for editing at a later date (paper documents cannot be
edited unless they are scanned first).

Scanners are much faster and more accurate (i.e. no typing errors) than typing in
documents again.

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

Disadvantages
© The quality can be limited, depending on how good the scanner resolution is.

Barcode readers

Barcode readers arc used to read information in the form of a bar code (illustrated
in Figure 2.4). The readers are usually in the form of a barcode scanner and are
often built into POS terminals in supermarkets. Handbeld scanners or wands (as
shown here) are also very common for reading barcodes if portability is required
(e.g. if the barcodes are on large or fixed objects).

Uses

@ Barcode scanners are used in supermarkets and other shops where the goods are
marked with a barcode; the barcodes are used to give information about the
product, which enables automatic stock control, itemised billing, etc. to take place.

® They are used in libraries, to scan both users’ library cards and barcodes on
books, in order to keep track of books on loan.

® They are used as a safety function in many companies to ensure that electrical
cquipment 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.

Advantages

© Scanning barcodes is much faster than keying in data manually and fewer
mistakes are made.

When barcodes are used as a way of recording data, they can improve safety.
Barcodes enable automatic stock control.

Barcode scanning is a tried and trusted technology.

When an item price is changed, only the central database needs to be updated.
There is no need to change the prices individually on each item.

Disadvantages

@ Barcode scanning is a relatively expensive system to administer since every item in
the shop needs a barcode and every barcode needs to be entered on to the central
database. Also, there is a need to invest in the computer technology together with
staff training, which can all be very expensive.

The system is not foolproof — barcodes can be swapped around on items!
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OMR devices

Optical mark recognition (OMR) is a system which can read marks written in pen
or pencil. The places where the pen or pencil marks can be made are clearly shown
on the form, for example:

le-eo2e 030 @
In this example, a pencil mark has been made between the dots on answer 1. The
position of the mark is stored in the computer’s memory after being read by the
OMR device.

Uses

® OMR devices are 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

@ Itis a very fast way of inputting the results of a survey, etc. - the documents are
fed in automatically and there is no user input.

@ Since there is no typing, it is more accurate than keying in the data.

® OMR is more accurate than OCR (discussed later in this section).

Disadvantages

® 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 haver’t been filled in correctly and sometimes
they have to be manually checked before being read by the OMR device — this is
both time consuming and expensive.

OCR readers

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, desktop publishers
and presentation software.

Uses

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

® OCR is used when scanning in documents so that they can be modified using a
word processor or desktop publisher package.

Advantages

@ It is a much faster data entry system than manually keying in data.

@ Since no manual data entry, the number of errors is also reduced.

Disadvantages

@ The system still has difficulty reading handwriting.
@ It is still not a very accurate technique.
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Figure 2.6 USB
connectors

MICR devices

Magnetic ink character recognition (MICR) is a - Characters
system which can read characters printed in a special ink E ;:Ia:Rhy

(containing iron particles). Only certain characters written
in a standard font can be read, for example the characters

at the bottom of a bank cheque (see Figure 2.5). These woRBO S
characters are converted into a form that the computer

can understand and then stored in a computer file. Figure 2.5 A bank cheque
Uses
@ Itis primarily used to process cheques in banking operations. When a cheque is

presented its value is then printed on the cheque in the special ink. The cheques
are all gathered together (either at the end of the day or after some specified
period) and then read using a batch processing method (see Section 7.9).

Advantages

MICR offers greater security than OCR since the printed characters cannot

be altered.

There is no manual input, thus errors are reduced.

Even if somebody writes over the magnetic ink characters (e.g. with a signature)
they can still be read.

Disadvantages

Only certain characters can be read and the number of different characters is
very limited.
It is a more expensive method than other methods used in direct data entry.

Digital cameras

Digital cameras are rapidly replacing traditional, film-based cameras. Once
photographs are stored in memory, they are easily transferred to a computer using a
universal serial bus (USB) connection (see Figure 2.6). Once saved, the images
can be manipulated (e.g. cropped, re-sized, contrast altered, etc.).

Uses

Digital cameras produce photographs for transfer to a computer directly or to
print out by connecting directly to a printer.

Many digital cameras also allow short video clips to be produced.
Photographs can be uploaded dircctly into applications software such as word
processors, desktop publishers, etc.

Advantages

It is easier to produce better quality photographs than with a traditional camera.

Tt is easier and faster to upload photographs to a computer rather than having to

scan in hard copics when using traditional methods.

There is no need to develop film and print out photographs any more — this saves
money and is also environmentally more acceptable (saves paper and no longer

need the chemicals used in developing the films).

It is easy just to delete an image from memory if it is not satisfactory and take the
photograph again.

The memory cards can store several hundred photographs. A traditional camera

was limited by the number of photographs that could be taken on a roll of film. n
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Disadvantages

@ The camera user needs to be computer literate to use the cameras properly; also
the transferring, storing and manipulating of the images via a computer requires
some understanding of how computers work.

@ There is some artistry lost since clever software now corrects errors in the

photographs (e.g. incorrect exposure, removal of red eye, etc.).

The resolution is not yet as good as traditional cameras, although this is

improving all the time. The quality of photographs depends on the number of

pixels (many cameras now offer more than 10 mega pixels per image), quality of
lens, etc.

TImages often need to be compressed to reduce the amount of memory used

(a single image can use more than 2 Mbytes of memory, for example).

It is possible to fill up computer memory very quickly with several photographs of

the same subject in an attempt to find the ‘perfect’ snap shot.

Webcams

Webcams are similar to digital video cameras; however, they are connected directly
to the computer (through a USB port) and they do not have a memory. The
information that the webcam picks up is transmitted directly to the computer. Many
computer systems now have webcams built into the top of their monitors as
standard equipment.

Uses

©® While chatting online, many people use webcams as a more personal way of
having a conversation.
@ They are used to enable video ing to take place

d in Chapter 4).

Advantages

©® Webcams can be left on constantly, only being activated as required.
@ They allow people to keep in contact with each other without the need to travel,
s they are particularly useful for elderly or disabled people.

Disadvantages

® Webcams have very limited features and the picture is 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 built into the monitor lid.

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 (i.e. it acts as an analogue to digital converter (ADC).
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Uses

® Microphones are used to input speech/sounds to be used in various applications,
¢.g. presentations, sampling (in films, music, etc.), special effects (films).
® They are used in voice recognition software, which can have a number of
purposes, for example:
conversion of speech into text that can be used in, for example, a word processor
recognition of commands (e.g. some cars now have voice-activated systems to
switch on the lights, turn up the radio volume, etc.).

Advantages

@ Itis faster to read in text than to type it in using a keyboard.

@ Using special software, it is possible to manipulate sound in real time rather than
working on a recording done at some carlier stage.

@ Ifused in a voice activation system, this has the advantage of improving safety
since, for example, car drivers don’t need to take their hands off the wheel to
operate a switch or alter the radio station etc.

Disadvantages

@ Sound files can use up a lot of computer memory.
@ Voice recognition software isn’t as accurate as typing in manually (for example,
the software can’t distinguish the difference between ‘their’ and ‘there’).

Sensors

This section deals with analogue sensors. A sensor is a device which inputs data to
a computer, where the data is a measurement of some physical quantity which is
continuously changing (e.g. temperature, light, moisture, etc.). These physical
quantities are analogue in nature. Since computers only understand digital data

(i.c. 1s and 0s), the information from the sensors needs to be converted into a digital
form. This is done using an analogue to digital converter (ADC).

Uses

Sensors are used in monitoring and control applications — the type of sensor depends
on the application (see Table 2.1). When monitoring, the data sent to the computer
is often transferred directly to a spreadsheet package (e.g. taking measurements in a
scientific experiment, measuring atmospheric pollution, etc.).

Type of sensor  Applications
Automatic washing machines, central heating systems,

Temperature =
P automatic greenhouses, ovens
Burglar alarm systems, washing machines, robotics,
Pressure i Al
environmental monitoring
okt ‘Automatic greenhouses, automatic doors, burglar alarm systems,
g street lighting control
Sound Burglar alarm systems, monitoring liquid and powder flow in pipes

Automatic greenhouses, environmental monitoring, factories

Humidity/moisture | where moisture levels are crucial (e.g. manufacture of

microchips, paint spraying)

5 Automatic greenhouses, chemical processes, environmental
monitoring

Table 2.1 Applications of different types of sensors n



Information and Communication Technology

Advantages

@ Readings taken using sensors are generally more accurate that those taken by
human operators.

Readings are continuous, so there is no break in the monitoring.

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

The system can be automatic, removing the need for human intervention. This is
particularly important if the process is hazardous or needs precise
control/monitoring.

Disadvantages

@ Faulty sensors can give spurious results (e.g. if the sensors on the rear bumper of
a car which monitor for obstacles become dirty, they may either not identify an
obstacle or give a continuous alarm).

Graphics tablets

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

Uses

@ Graphics tablets are used to produce drawings, computer graphics, etc.

® In countries where characters are complex (c.g. China, Japan), they are used as a
form of input since it is faster than typing in the characters using a keyboard.

@ They are used in computer aided design (CAD) work.

Advantages

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

® They offer a very accurate method of drawing, which is better than using a mouse
or trackerball.

Disadvantages

@ They are more expensive than other pointing devices, such as a mouse.

Light pens

Light pens contain sensors that send signals to a computer whenever light changes
are detected. At the moment, the devices only work with cathode ray tube (CRT)
monitors (sce Section 2.1) because they rely on the screen image being built up row
by row by an electron beam. The screen is refreshed 50 times every second, so the
computer is able to determine the pen’s position by noting exactly when the light
pen detected the electron beam passing its tip. Systems to operate with thin film
transistor (TFT) monitors are still at the development stage.

Uses

® Light pens are used for selecting objects on CRT screens.
® They are also used for drawing on screen (c.g. with CAD packages).
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2.2

Advantages

® Light pens are more accurate than touch screens.
® They are small, so can be used where space is an issue.
@ They are easy to use.

Disadvantages

@ There are problems with lag when drawing on screen.
® At the moment, they only work with CRT monitors.
® They are not very accurate when drawing.

Output devices

As the name suggests, output devices are hardware devices that allow data to be
output from a computer. Some devices hold the data temporarily (such as a printer)
whereas other devices produce permanent output in the form of a hard copy (such
as a printer producing output on paper). There is a third type of output device
which is used to control processes in conjunction with sensor input devices. These
are covered separately in Section 1.3.

CRT monitors

CRT monitors are the least expensive type of monitor, although they are becoming
increasingly rare as TFT monitors are now taking over. They come in various sizes.
They use an electron gun to fire against a phosphor screen, which creates a picture
that is made up of tiny dots. Each dot is coloured red, green or blue — the intensity
of each coloured dot makes up the vast range of colours interpreted by the eye.

Uses

® CRT monitors are used as the primary output device for computers so the user
can see immediately what they are typing in.
® They are used with light pens, for example to allow designs to be created on screen.

Advantages

@ CRT monitors still produce a higher quality image than TFT monitors.

© The angle of viewing is still better than with a TET monitor.

® They work with light pens in computer-aided design and computer-aided
manufacturing (CAD/CAM) applications.

Disadvantages

® CRT monitors tend to be rather heavy and are a weight hazard if not supported
properly.

® They run very hot and can cause fires if left unattended (especially as they get older).

@ They consume considerably more power than the modern TFT monitors.

@ They can flicker, which can lead to headaches and eyesight problems with
prolonged use.
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TFT monitors

TFT monitors 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, coloured red, green or blue; the intensity of each governs
the cffective colour of the pixel scen by the cye.

Uses

® TFT monitors are used as the primary output device for computers so the user
can see immediately what they are typing in.

® They are an integral part of laptop computers.

Advantages

© TFT monitors are lightweight, so do not pose the same risks as CRT monitors.

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

© They consume much less power and do not generate as much heat as a CRT
monitor.

Disadvantages

@ The angle of viewing a TFT monitor is fairly critical, with the image appearing
unclear when viewed slightly from the side. This can be an issuc if several people
are looking at a screen at the same time.

The definition is sometimes not as good as CRT monitors.

TFT monitors cannot yet be used with light pens, so these monitors cannot be
used in CAD if light pens are used to create and edit drawings.

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

® Laser printers are used where noise levels need to be kept low (c.g. in an office).
@ They are the best option for fast high quality high volume printing.

Advantages

® Drinting is fast for high volumes. If only a few pages are to be printed they are
little faster than inkjet printers.

They can handle very large print jobs.

The quality is consistently high.

Toner cartridges last for a long time, so laser printers can be a cost effective
option, particularly if colour outputs are not required.
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Disadvantages

Laser printers are expensive to buy.

They are only really fast if several copies are being made.

Colour laser printers tend to be expensive to run, since four cartridges (three
colours plus black) are needed as well as diffuser kits, etc.

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. Although the quality is
not quite as good as that from laser printers, it is far better than that from dot matrix
printers. Unlike laser printers, inkjet printers do not have large buffers, so 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

@ Inkjet printers are used where low output volumes are required.

@ 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 at producing photo
quality printouts.

@ 3D inkjet printers are now being used in industry to produce prototypes (see below).

Advantages

@ The output is of high quality.

© Inkjet printers are cheaper to buy than laser printers.

@ They are very lightweight and have a small footprint (i.e. take up little space).

® They do not produce ozone and volatile organic compounds, unlike laser printers.

Disadvantages

@ The output is slow if several copies needed, as there is little buffer capacity to
store the pages.

The ink cartridges run out too quickly to be used for large print jobs.
Printing can ‘smudge” if the user is not careful.

Inkjet printers can be expensive to run if they are used a lot, since original ink
cartridges are expensive.

3D inkjet printers

'ﬂ-n:sc areaneviype of printer that produce solid 3D models using modified inkjet
s logy, known as hy’, thin layers of fine powder

(plaster, resin and starch) are bonded together as a 3D modelis slowly built up

(cach layer is only about 0.25 mm thick). Figure 2.7 shows some items produced on

a 3D inkjet printer — these are known as prototypes.

=

E.l‘:

Figure 2.7 A prototype produced on a 3D inkjet printer
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Uses

@ Inkjet printers are used to produce prototypes which actually work from CAD
packages, photograph images, stored drawings, etc.

@ Scale models are produced in colour before the real thing is manufactured.

@ The ultimate objective is to produce organic objects (such as replacement human
organs) using this layering technology.

Advantages

@ 3D inkjet printers save a lot of money, since making prototypes by other
methods is very time consuming and expensive.

® Physical scale models are produced with working parts, which gives a better idea
of how the end product will look.

® The powders used can often be ground up and re-used.

Disadvantages

® 3D inkjet printers are expensive to buy.

@ They are slow at producing their output.

@ The end product can sometimes be a little rough and often needs further work to
be done on it.

Dot matrix printers

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

Uses

® They can be used in noisy environments (e.g. garage workshops) and in
applications where print quality is not very important.

Advantages

@ Dot matrix printers can be used in environments which would be a problem for
laser or inkjet printers (e.g. dusty, dirty or moist atmospheres).

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

® They are very cheap to run and maintain.

® They are easy to use if continuous stationery is required (e.g. long print jobs such
as wages slips).

Disadvantages

® They are very noisy and so not good in an office environment.
@ They cost more than an inkjet printer to buy.
@ They are very slow and the printing is of poor quality.
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Plotters

Plotters (also known as graph plotters) are devices that produce hard copies, but
operate in a different way to printers. They are not limited to normal printer paper
size and are capable of producing highly accurate, very large drawings and posters.
The most common types are pen plotters (which use coloured pens to draw),
electrostatic (similar method to laser printers) and inkjet plotters. With pen plotters
the coloured pens are controlled by a computer and the paper can move backwards
and forwards to allow accurate shapes to be drawn.

Uses

® Plotters are used to produce large drawings (e.g. blueprints of buildings,
factories, etc.) and are often used with CAD applications.

@ They are used to produce large pictures for use on billboards or giant posters.
They can also print on plastic-coated paper.

® If the pens are replaced with cutting tools, it is also possible to make large signs.

Advantages

@ They can produce huge printouts.
@ The print quality is extremely high.

Disadvantages

® They are slow in operation.
® They are expensive, both to buy and to maintain.

Speakers

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). The signal is then
amplified through the speakers.

Uses

@ Speakers are used to output sound from multimedia presentations.

@ They are used in home entertainment centres.

© They can help blind people (together with speech generation software) through
audio output of text on the screen.

® They are used to play downloaded sound files.

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 onto a large screen. The devices usually work with a remote
control, but can 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 such as NTSC, PAL or SECAM.
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Uses

® Multimedia projectors are used for training presentations (to allow the whole
audience to see the images from a computer).

® They are also used for advertising presentations (large images showing product

features of, for example, a new car, can be shown at exhibitions, shopping

malls, etc.).

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

multimedia projectors.

Advantages

® They enable many people to see a presentation rather than all of them crowding
round a small computer screen.

@ They avoid 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 computers.

Disadvantages

® Images can sometimes be fuzzy.

® Multimedia projectors are expensive to buy.
@ Setting up projectors can be a little difficult.

Control devices

Control devices are another type of output device. They are used to control

rocesses in conjunction with sensor input devices. This section gives an overview of
actuators and the devices that they operate, but the use of sensors and actuators are
covered in more depth in Section 7.7.

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).

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

Uses

@ Motors are used in many domestic appliances, such as automatic washing
machines (to make the drum rotate), cookers (to switch on fans), water pumps in
central heating systems and automatic greenhouses to open windows and switch
on fans.

In industry, they are used to control robot arms.

In computers, they operate fans, disk drives and DVD drives.
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Buzzers
The buzzers are switched on or off by the actuator.
Uses

® Buzzers are used in cookers and microwave ovens to tell the operator when the
cooking process is complete.
® They are used in burglar alarm systems to warn if intruders are present.

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

Uses

® They are used for security lights.
@ Lights are used in greenhouses to control the lighting conditions.

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

Uses

@ Heaters are used in automatic washing machines, cookers and central heating
systems.
@ Heaters are used in automatic greenhouses to control the temperature.



CHAPTER

Storage devices and media

In this chapter you will learn about:

back-up storage

why it is necessary to back up data and files

the types of access used by the backing stores

the types of internal and external backing storage devices:
magnetic
optical
solid state.

3.1

Backing up data

The first two sections in this chapter consider the need for backing up data and the
different ways of storing and accessing data. Section 3.3 then discusses many forms
of backing storage and compares the and disad: of each type.
The comparative performance and main uses for :ach type of store are also discussed
in some depth.

What is backing up of data?

Backing up refers to the copying of files and data to a different medium (disk, tape,
flash drive, ctc.) in case of a problem with the main storage device. Backing up files
and data on a regular basis is seen as good computing practice and many computer
systems can be set to back up files automatically 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 which could lead to irretrievable loss of key data
and files.

Why back up data?

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

reasons are considered below:

@ Data could be lost due to failure of the original storage device. This could be due

to hardware failure (c.g. head crash on a hard drive unit), problems caused by

files being over-written accidentally (or otherwise) or possible corruption of files

(e.g. caused by power surges).

Hackers could be responsible for the corruption or even loss of data. This may

not be their intention (they may only want to gain access to the information for

other purposes, ¢.g. to find personal information such as bank account details).

However, the very act of hacking into files could cause problems such as

corruption or data loss.

@ Backups are also made in case the files need to be used elsewhere. The original
files are then protected against possible corruption or loss.

However, backups do not necessarily guard against the effect of a virus. The virus
could attach itself to the files which could mean that the backups were also affected.
If the computer was ‘cleancd’ of the virus and then the backup files were re-loaded
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3.2

3.3

there would remain the risk that the same virus could infect the computer system
again. The best protection is not to get a virus in the first place (discussed in
Chapter 6).

Types of access

The way data is stored and read by different backing storage devices varies
considerably. This section briefly describes the two main methods of accessing data.

Serial access

‘With this system, to access data it is necessary to start at the beginning and then
access each piece of data in turn until the required information is found.

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

When a magnetic tape needs updating, an
additional tape is required so that the old
information can be merged with the new data
(itself often on another tape, but the new data
could be stored in various ways) to produce the ~ Figure 3.1 Updating the data on a
updated tape (sce Figure 3.1). magnetic tape

Direct access

This method is used with magnetic disks and with optical media (such as CDs and
DVDs). The computer uses a key field to calculate where data has been stored. It is
then able to access the data directly from the calculated position. Consequently,
access is much faster than with serial access.

It is used in applications where access speed is vital (c.g. in real-time process
control systems such as controlling a chemical plant or online systems such as
booking air tickets or automatic stock control).

When updating media which uses direct access, the new data is written to the
next available location and its position is calculated using the built-in algorithm.

Backing storage media

Dating back to the ! of the personal p systems

have come equipped with some form of backing storzgc thn a user types data

into a computer, the information is stored temporarily on the RAM — however, this

information would be lost as soon as the computer was turned off. Backing storage

devices ensure that data is stored permanently and can be used at a later date. This

section will be considering various types of backing storage and the media used.
Backing storage devices are cither internal or external (i.c. plug-in devices) to the

computer, and are one of three types:

® magnetic

® optical

@ solid state.
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Fixed hard disk

Fixed hard disk drives are available on all computers and are the main method used
for data storage. On a PC this 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 which allows data to be stored by altering the magnetic
properties to represent binary 1s or Os (the fundamental units of computer
memories). The hard drive disks usually store the disk operating system (DOS)
and other important software and files. Applications software (e.g. spreadsheets and
word processors) need a hard drive to allow them to quickly retrieve and save data.

Uses

@ Fixed hard drives are used to store the operating system and working data.

® They are used for storing applications software that needs fast retrieval and
storage of data.

Real-time systems (e.g. robots, control of a chemical plant) and online systems
(e.g. booking airline tickets, automatic stock control (using EPOS)) used fixed
hard drives.

@ They are used in file servers for computer networks.

Advantages

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

Disadvantages

@ They can be fairly easily damaged (e.g. if the correct shut-down procedure on a
laptop computer has not been correctly carried out and the computer is then moved).

@ They lack portability unless a portable hard disk drive is used (see next sub-section).

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 a universal serial bus (USB) 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).

Uses

@ Portable hard disks can be used as back-up systems to prevent loss of data.
® They can be used to transfer data, files and software between computers.
Advantages

® The data access time and data transfer rate is very fast.
@ They have large memory capacities.
® They can be used as a method of transferring information between computers.

Disadvantages

® As with fixed drives, a portable hard disk can be casily damaged if the user
accidentally drops it or does not shut it down correctly after use.
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Floppy disk drives

Floppy disks are still used on some computer systems. They consist of a thin disk of
plastic which is housed in a plastic case with a window where the disk can be
accessed. As the disk rotates, a read/write head is used to add or read data stored on
the surface.

Uses
® They are still used where small files need to be transferred/stored

(e.g. word-processed documents).
® Some older computer systems still make use of this method of storage.

Advantages

® Using a CD to store a small file (e.g. a word-processed document) is often
regarded as wasteful - especially if CD-R is used.

@ Itis a very simple technology. Floppy disk drives are also extremely low cost
items to buy.

Disadvantages

® Floppy disks have a very low memory capacity when compared to CD/DVDs,
for cxample.

@ Very few modern computers have floppy disk drives.

@ The data transfer rate is slow compared to more modern data storage devices.

@ Floppy disks are not very robust.

Magnetic tapes

A magnetic tape is a very thin strip of plastic which is coated in a magnetic layer.
They are read and written to by a read/write head. The data is stored in magnetic areas
which represent 1s and 0s. Data is written to and read from the tape in sequence

(i.c. in order) — for example, if five records A, B, C, D and E were stored they would
be in the order on the tape; 50 if record B was to be read it would be
necessary to read E, D and C first before getting to the required record. This is known
as serial access. This type of storage is useless in a real-time or online application (due
to the very slow access speeds) and is best suited to offline or batch processing.

Uses

® Magnetic tapes are used in applications where batch processing is used, for
example in 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 important).

@ They are used as a back-up media since all the data needs to be stored.

Advantages

@ They are generally less expensive than the equivalent-capacity hard disk.
@ Itis a very robust technology.
@ The data transfer rate is fast.
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Disadvantages

® Access time is very slow.
©® When updating, another tape is needed (i.e. original tape + tape with the
changes produces an updated tape).

Optical storage media

Optical storage devices, such as CD and DVD, all use optical (i.c. light) read/write
methods, unlike tapes and floppy/hard drive disks which are magnetic media. A laser
beam is used to write to and read from the optical media.

The CDs and DVDs are manufactured either from a single polycarbonate disk or
from two polycarbonate disks bonded together. A very thin layer of metal or organic
dye is used as the recording media. The big advantage of these storage media is that
they are portable and can store large data files (e.g. films, music or multimedia files)
which would be too large for a floppy disk.

CD-ROM and DVD-ROM

CD-ROMs and DVD-ROM:s 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 manufacturing 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 which follows the data
stream and reads from the centre outwards in a spiral. The light reflects differently
off a pit than it does off a land and this is interpreted as 1s and Os (i.e. data) — hence
the term digital media.

Uses

@ CD-ROMs are used by manufacturers to store music files and software,
computer games and reference software (such as an encyclopedia).

@ DVD-ROMs have much larger storage capacity than CD-ROMs and are used to
store films. They are now increasingly used to store computer data and ever-more
sophisticated computer and arcade games.

Advantages

® They hold far more data than floppy disks, so one CD/DVD could replace several
floppy disks in some applications.

© They are less expensive than hard disk drive systems.

Disadvantages

@ The data transfer rate and data access time are slower than for hard disks.

CD-R and DVD-R

The letter ‘R here means the disk is recordable once only and then it becomes a
CD-ROM or DVD-ROM. These use a thin layer of an organic dye as the recording
media; DVDs also use an additional silver alloy or gold reflector. A laser beam
produces heated spots and unheated spots. On reading the disk, a laser beam is
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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

@® They are used for home recordings of music (CD-Rs) and films (DVD-Rs).

© They are used to store data to be kept for later use or to be transferred to another
computer.

® They are used in applications where it is necessary to prevent the deletion or
over-writing of important data).

Advantages

® CD-Rs and DVD-Rs are cheaper than RW disks.
® Once burned (and finalised), they are like ROM disks.

Disadvantages

@ They can only be recorded once, so if an error occurs then the disk has to be
thrown away.

@ Not all CD/DVD players can read CD-R/DVD-R.

CD-RW and DVD-RW

The ‘RW” means that these disks are a re-writable 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. The alloy can switch between
crystalline and amorphous (non-crystalline) phases, thus changing its reflectivity to
light, depending on the laser beam power. Spots are produced which can be read by
a laser and then interpreted as 1s and 0s. The system allows data to be written,
erased and re-written many times.

Uses

® CD-RWs and DVD-RWs are used to record radio and television programmes,
but can be recorded over time and time again.
® They are used in closed circuit television (CCTV) systems.

Advantages

® CD-RWs and DVD-RWs can be re-used many times.

® They can use different file formats each time they are used.

® The RW format is not as wasteful as the R format since files or data can be added
at a later stage.

Disadvantages

@ CD-RWs and DVD-RWs can be relatively expensive media.
® Itis possible to accidentally overwrite data.

DVD-RAM

DVD-RAM is a recent addition to the optical media group. Unlike other CD and
DVD formats, DVD-RAMs have several discrete concentric tracks rather than a
single spiral track. This gives them the advantage that writing and reading can occur
at the same time. This makes it possible to watch an already recorded television
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programme at the same time as a different
programme is being recorded. DVD-RAMs can be
written to many times.

Figure 3.2 compares the single spiral track
found on normal CDs and DVDs with the discrete
singletmcksfound on.a DYD-RAM. Figure 3.2 a Spiral tracks on a

Iregecondinglayerhymadetton samila normal CD or BVD b Discrets tracks
phase-changing material to that used in RW on a DVD-RAM
technology. When writing, a laser heats the phase-
changing alloy on the disk to about 500-700°C, changing the reflective properties
from shiny to dull (i.c. pits). If the disk needs to be crased, a laser heats the surface
to about 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 (pits) marks
represent data to a computer where they are interpreted.

Uses

® DVD-RAMs are used in recording devices such as satellite receivers to allow
simultancous recording and playback.

@ They are used in camcorders to store films.

Advantages

© DVD-RAMs have a long life — minimum life is estimated to be 30 years.

@ Itis possible to do a re-write operation over 100,000 times, compared with the
RW format which only allows about 1,000 re-writes.

Writing on DVD-RAMs is very reliable, as they have in-built verification
software to ensure the accuracy of the data.

Access is very fast if the files are fairly small.

There is no need to finalise the disk.

They have a very large capacity (about 10 Gbyte if double-sided format is used).
They offer the ability to read data at the same time as data is being written.

Disadvantages

© DVD-RAMs are not as compatible as R or RW format, as many systems will not
recognise their format.

© They are relatively expensive, costing about 4 times as much as a DVD-RW disk.

Blu-ray disks

Blu-ray disks have the largest capacity of all the optical media available and go up
to 100 Gbyte (at the present time). The laser beam used is at the blue/violet end of
the spectrum, rather than red which is the colour of the lasers used in other optical
media. Consequently, the light used has a shorter wavelength, allowing more data to
be stored/read on the disk.

Uses

® Blu-ray disks arc used in home video consoles.

® They are used for storing and playing back films: 1 high-definition film of two
hours duration uses 25 Gbyte of memory.

® DCs can use this technology for data storage or backing up hard drives.

® Camcorders can use this media (in cartridge form) to store film footage.
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Advantages

@ They have a very large storage capacity, and so are ideal for storing high
definition films.

@ The data transfer rate is very fast.

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

Disadvantages

® The disks are relatively expensive .
® At the time of writing, blu-ray systems still have encryption problems (which are
used to stop piracy) when used to store video.

Solid state backing store

Solid state technology is being developed to the point where solid state drives will
soon replace hard disk drives in laptop computers. This is due to their inherent
thinness, their much faster data access time and the fact that they are extremely robust.

They are similar to magnetic and optical media in that data is still stored as 1s
and 0s. However, instead of changing the magnetic properties on the thin film
surface of a rotating disk, these solid state systems control the movement of
electrons within a microchip. The 1s and Os are stored in millions of miniature
transistors within the microchip: if the transistor conducts a current, this is
equivalent to a 1, otherwise it is a 0.

They consequently have no moving parts, consume much less power and are
extremely robust.

They are used primarily as removable storage devices and are collectively known
as flash memory. The most common examples are memory sticks/pen drives and
memory cards.

Memory sticks/pen drives

Memory sticks/pen drives can store several Gbytes 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 that no additional software is needed to operate them.

Some expensive software increasingly use 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 commit software piracy would
have to crack the code on the dongle first before they could s 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 encrypted code to enable it to
run. This gives an added security benefit to the software.

Uses

©® Memory sticks and pen drives are used for transporting files between computers
or as a back-up store.
® They are used as a security device — a dongle - to prevent software piracy.
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Advantages

@ They are very compact and portable media.

@ They are very robust.

Disadvantages

® It is not possible to write protect the data and files.

@ Their small physical size means that they are easy to lose.
Flash memory cards

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

Uses

® Flash memory cards are used to store photos on digital cameras.
@ Mobile phones use them as memory cards.

@ They arc used in MP3 players to store music files.

@ They are used as a back-up store in handheld computer devices.

Advantages

@ Flash memory cards are very compact, so they can be easily removed and used in
another device or used for transferring photos directly to a computer or printer.

® Since they are solid state memories, they are very robust.

Disadvantages

@ They are expensive per Gbyte of memory when compared to hard drive disks.

@ They have a finite life in terms of the number of times they can be read from or
written to.

@ They have a lower storage capacity than hard disks.
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Computer networks

In this chapter you will learn about:

types of networks:

= ring, bus, star and tree
local area networks (LANs), wide area networks (WANs) and wireless LANs
(WLANSs)

network devices — modems, hubs and switches, routers and bridges

the internet — web browsers and internet services providers (ISPs)

intranets

network security — user IDs, passwords, encryption and authentication techniques

communications — fax, email, video conferencing and voice over internet

protocol (VOIP).

4.1

4.2

Introduction

Most computer systems are now connected together in some way to form what is
known as a network. This ranges from the basic school/home network 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 networks that exist and the many features that
are available because of networking.

Common types of network

Most networks are controlled by the use of servers. There are different types of
servers, for example:

@ file servers, which allow users to save and load data/files

@ applications servers, which deal with the distribution of applications software to
cach computer

@ printer servers, which ensure printing from devices on the network is done in a
queue, for example

@ proxy servers, which are used as a buffer between WAN (discussed at the end

of this section) and LANs (discussed in Section 4.3).

This section will now describe a number of different types of networks.

Local area networks

Alocal area network (LAN) is usually within one building or certainly not over a
large geographical area. A typical LAN will consist of a number of computers and
devices (e.g. printers) which will be connected to hubs or switches. One of the hubs
or switches will usually be connected to a router and modem (usually broadband)
to allow the LAN to connect to the internet; in doing so it then becomes part of a
wide area network (WAN).
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There are of networking comp together using LANs:
® the sharing of resources (such as expensive peripherals and applications software)
@® communication between users
@ anetwork administrator to control and monitor all aspects of the network

(e.g. changing passwords, monitoring internet use and so on).

However, there are also disadvantages:

casier spread of viruses throughout the whole network

the development of printer queues, which can be frustrating

slower access to external networks, such as the internet

increased security risk when compared to stand-alone computers

the fact that if the main server breaks down, in most cases the network will no
longer function.

There are four common types of LAN network topologies: ring, bus, star and tree
networks.

Ring networks

Ring networks, shown in Figure 4.1, are
becoming less popular. Every computer in the
network is connected in a ring, including the server.
Data is transmitted around the ring and each
computer only removes the data which is relevant
to it. This allows each computer to send and receive
data since they all have a unique

identification/address. .

Advantages Figure 4.1 A ring network

® Ring networks work well under heavy loading.

@ Itis possible to create very large networks using this topology.

Disadvantages

@ If there is a fault in the wiring between two computers then the whole network
will fail.

© Adding a new device or computer to the network can be difficult since it has to
be placed between two existing devices.

Bus networks

In a bus network, illustrated in Figure 4.2, each computer or device is connected to
a common central line. Data travels along this central line until it reaches the
computer or device that requires it. The ends of the line have terminators to prevent,
for example, signal bounce, which would cause data interference.

BE mfs =
B & B

Figure 4.2 A bus network
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Advantages

@ It is easy to add a new computer or device to the network.

@ If one device or computer fails, it does not affect the rest of the network.

® This type of network doesn’t need a hub or a switch and also requires less cabling
than, for example, a star network. It therefore also saves on costs.

Disadvantages

@ Itis difficult to isolate any fault on the network.

@ If the central line has a fault then the whole network fails.

© This is becoming an increasingly outdated topology for network design.

@ Its performance worsens noticeably as more and more devices/ computers are added.

Star networks

With a star network, shown in Figure 4.3, cach
computer or device is connected via a central
hub or switch. Data is sent to the hub which
then sends out data along every cable to every
computer or device (no checking is done to see
where the data should be sent).

Advantages

@ If one computer or device fails, then the rest
of the network is unaffected.

@ Problems on the network are easy to identify and work can be carried out on a
faulty device without affecting the rest of the network.

® Itis casy to expand the network.

Figure 4.3 A star network

Disadvantages
@ If the central hub breaks down, the whole network crashes.

Tree network

A tree network has a central line (just like a bus network) connecting together a
series of star networks, as shown in Figure 4.4. The server is also connected to this
central line. Because of its flexibility, and the fact that it has the advantages of both
bus and star networks, this topology is becoming increasingly popular.

The advantages and disadvantages are the same as for bus and star networks.

Figure 4.4 A tree network
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Wireless LANs (WLANs)

‘WLANS are similar to LANs but there are no wires or cables. In other words, they
provide wireless network communications over fairly short distances (a few metres)
using radio or infrared signals instcad of cables.

Devices, known as access points (APs), are connected into the wired network at
fixed locations (see Figure 4.5). Because of the limited range, most commercial
WLANS (e.g. on a college campus or at an airport) need several APs to permit
uninterrupted wireless communications. The APs use either spread spectrum
technology (which is a wideband radio frequency with a range of about 30 to
50 metres) or infrared but this has a very short range (i.c. about 1 to 2 metres) and
is easily blocked, so is of limited use.
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Figure 4.5 A network connecting WLANs

The AP receives and transmits data between the WLAN and the wired network
structure. End users access the WLAN through WLAN adapters, which are built
into the devices or are plug-in modules.

Advantages

® All computers can access the same services and resources (e.g. printers, scanners,
internet access from anywhere within range of the APs).

There is no cabling to individual computers and devices so safety is improved.

The system is more flexible, since users can move their laptops from their desks.

Adding new computers and devices is very casy (all that is required is a WLAN

adapter, provided the device is within range of an AP) and costs are reduced since

1o extra cabling is needed.

Disadvantages

@ Security is a big issue since anyone with a WLAN-enabled laptop computer 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.

WiFi

‘WiFi refers to any system where it is possible to connect to a network or to a single

computer through wireless communications, for example:

® on the WLAN described above

® PDAs and other handheld devices
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® laptop computers which are WiFi enabled
@ peripheral devices such as printers, keyboards and mouse which can interface
with the single computer when fitted with WiFi adapters.

WiFi systems rely on some form of AP, which uses radio frequency technology to
enable the device to receive and send signals.

Note that WiFi is not short for wireless fidelity (a common misconception!).
Rather, it is the trademark name for any product which is based on the IEEE
802.11 standard.

WiFi hotspots are places where you can access WiFi (free or paid). They exist in
public places such as airports, hotels and internet cafés. It is possible to logon to free
'WiFi hotspots unless they are protected by passwords. Software exists which can be
loaded onto a laptop computer which then searches for non-protected WiFi systems.
The practice of driving around in a car looking for these unsecured WiFi hotspots is
known as war driving and poses a security risk to any unsecured WiFi system.

Bluetooth

Bluetooth is an example of wireless personal area networking (WPAN)
technology. Spread spectrum transmission (radio waves) is used to provide wircless
links between mobile phones, computers and other handheld devices and allow
connection to the internet.

With this system, it is possible to create a small home network, for example, to
allow communication between any PDA, mobile phone, computer, media player
and printer. The range is, however, quite small (about 10 metres). Examples of its
use include the transfer of photographs from a digital camera to a mobile phone or
the transfer of phone details to a computer. It behaves like a mini-LAN.

Wide area networks

A wide area network (WAN) is basically formed by a number of LANs being
connected together through cither a router or a modem. Some companies will set up
private WANS (usually by way of fibre optic cabling or telephone wires restricted to
company usc only). This is expensive but comes with the advantage of much
enhanced security. It is more common to use an internet service provider (ISP) for
connections to the internet and communicate via this network system.

The following additional hardware is needed for a WAN: routers, modems and
proxy servers (described in Section 4.3).

Network devices
Modems

Modem means modulator demodulator and is a device which converts a computer’s
digital signal (i.e. modulates it) 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. (Section 5.5 discusses digital and analogue data in more detail.)

Modems are used to allow computers to connect to networks (e.g the internet)
over long distances using existing telephone networks.
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Dial-up modems operate at transmission speeds of about 60 kilobits per second,
which is quite slow by today’s standards. (These are discussed in more detail in
Section 4.4.) However, modern broadband or asymmetric digital subscriber line
(ADSL) modems operate at 11,000 kilobits per second (or higher). The term
‘asymmetric’ means that the modem is faster at downloading (getting) data than it
is uploading (sending) data.

Although the ADSL modems still use the existing telephone network, unlike dial-up
modems they do not tie up the line while accessing the internet, so the land-line
telephone can still be used at the same time. Furthermore, they can always be ‘on’ so
internet access can be available 24 hours a day. ADSL modems can allow telephone
conversations and internet traffic to occur at the same time because of the wide
bandwidth signal used: the higher frequencies are used to carry the internet signals, so
they do not interfere with normal telephone traffic. Cable modems also exist which allow
cable television providers to offer internet access as well as receiving television signals.

Network hubs

Network hubs are hardware devices that can have a number of devices/computers
connected to them. Its main task is to take any data received via one of the ports and
then send out this data from all of the ports. Each computer/device will receive the
data, whether it is relevant or not.

Switches

Switches are similar to hubs but are more efficient in the way they distribute data.
A hub learns which devices are connected to which ports. Each device has a media
access control (MAC) address which identifies it uniquely. Data packets sent to
the switch will have a mac address giving the source and receiving device. If a device
X is always sending the switch data via port 4 then it learns that X must be
connected to that port; any data packet which is intended for X only is then sent
through port 4 and not through any of the others. This means that the network
traffic only goes to where it is needed and so a switch is more efficient than a hub,
especially when the network is very busy.

Bridges

Bridges are devices that connect one LAN to another LAN that uses the same
protocol (the rules that determine the format and transmission of data). They decide
whether a message from a user is going to another user on the same LAN or to a user
on a different LAN. The bridge examines each message and passes on those known to
be on the same LAN and forwards messages meant for a user on a different LAN.

In networks that use bridges, workstation addresses are not specific to their
location and therefore messages are actually sent out to every workstation on the
network. However, only the target workstation accepts this message. Networks
using bridges are interconnected LANSs since sending out every message to every
workstation would flood a large network with unnecessary traffic.

Routers

Since large companies often have more than one network there are occasions when
R the computers in one network want to communicate with the computers in one of

the other networks. Routers are often used to connect the LANs together and also
H connect them to the internet.
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Routers inspect the data packages sent to it from any computer on any of the
networks connected to it. Since every computer on the same network has the same first
part of an internet protocol (IP) address, the router is able to send the data package
to the appropriate switch and it will then be delivered using the mac destination address
in the data packet. If this mac address doesn’t match any device on the network it passes
on to another switch on the same network until the device is found.

HTTP proxy servers

This is a special type of server that acts as a buffer between a WAN (usually the internet)
and a LAN. The server passes on the service requests to the internet and then passes
back the requested pages. It therefore retrieves web pages and passes them on to the
computer that made the request. Any page retrieved from the internet is stored on the
server, which means that when a different computer requests the same page it is available
immediately thus considerably speeding up the browsing process.

The internet

The internet is a worldwide collection of networks which allows a subscriber to send
and receive emails, chat (using text or voice) or browse the world wide web.

The world wide web (WWW or web) is the part of the internet which the user
can access by way of a web browser (c.g. Microsoft Internet Explorer). A web browser
is software that allows the user to display and interact with pages and files from the web.

Websites

The web is made up of millions of these websites (e.g. www.hoddereducation.com)
and millions of web pages (c.g. Hodder Education front page, shown in Figure 4.6).
‘Web pages are documents on a computer screen which may consist of text, pictures,
sounds, animation or video (i.e. multimedia). A website consists of many of these
pages linked together.

Are you an
International
School?

Figure 4.6 Example of aweb page
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The website shows these hyperlinks to allow users to navigate between web pages.
These hyperlinks are often shown as blue underlined text or sometimes a small hand
appears ¥ under a picture or under some text indicating the link to another page or
website. The user clicks on these hyperlinks using a mouse (or other pointing
device) to move to another page.

Web browsers use uniform resource locations (URLs) to retrieve files. URLs are
a standard way of locating a resource on the internet; they are usually a set of four
numbsers, ¢.g. 194.106.220.19. However, as this can be difficult to remember, an
alphanumeric form is usually used which has the format:

protocol://site address/pathy/filename

where:
@ protocol is usually http
@ site address consists of: host computer name, domain name, domain type and
(very often) the country code:
computer name is usually www
domain name is the name of the website
domain type is commonly one of the following: .com, .org, .co, .net, .gov
examples of country code include .uk, .us, .de, .cy
® path is the web page
@ filename is the item on the webpage.

Thus, a full URL could be http://www.urlexamples.co.cy/pages/examplel

Accessing the internet

An ISP is a company that provides users with access to
the internet, usually for a fee. When a user registers
with an ISP, an account is set up and they are given
login details, which include a username and a
password. The user connects to the internet via the
user account which also allows the provider to monitor E|R V8
usage. Most ISPs also provide an email account (see
Figure 4.7 for an example of an email page).

Emails are an electronic way of sending documents
(etc.) from one computer to another. They allow
atf , which can be word-p
documents, spreadsheets, data files, music files, movie ~ Figure 4.7 Example of an email
files, etc. An email address contains two parts: Rage

examplel@yahoo.co.uk OR example2@yahoo.com

The first part is the user name ¢.g. examplel or example2 and the second part is @
followed by host name e.g. @yahoo.co.uk or @yahoo.com.
Emails are discussed in more depth in Chapter 9.

There are three common ways of accessing the internet offered by service providers:
© dial-up internet access
@ cable internet access
@ digital subscriber line (DSL) (broadband) internet access.
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These were discussed in Section 4.3 as part of modems and are summarised in
Table 4.1.

Type of access Description

Dial-up internet access This is the slowest type of connection (about 60 kbps).
(dial-up modem) The user connects to the internet via the telephone line by
dialling one of the numbers supplied by the ISP. They are
therefore not on all the time; ISP contracts are usually for a
number of hours per month of internet access time and
additional charges are incurred if this is exceeded.

A big disadvantage s that the telephone line is tied up while
a dial up modem is in operation.

Cable internet access (cable | Local cable television operators give a user access to the
modem) internet through their own cable networks using a cable
network modem.

Internet access via DSL The fastest download speeds can be obtained by using DSL
(broadband modem) broadband connections (at least 11,000 kbps). This is often
offered with wireless interface which requires an AP and a
router. ISPs usually have a download/upload limit (e.g. 20
Gbyte of data) as part of the contact. This is not a problem
unless the user is often downloading music or movie files
which can quickly use up the memory allocation.
Broadband has the advantage of always being on, since it
doesn't tie up the telephone line.

The fast transfer rate allows systems such as voice over IP
(VOIP) and online chat rooms to be used effectively.

Table 4.1 Methods of accessing the internet

Intranets

Many companies use an intranet as well as the internet. The simple definition of an
intranet is ‘a computer network based on internet technology that is designed to
meet the internal needs for sharing information within a single
organisation/company’. There are number of reasons for doing this.

@ It is safer since there is less chance of external hacking or viruses.

® Itis possible to prevent employees from accessing unwanted websites.

©® Companies can ensure that the information available is specific to their needs.

@ Itis casier to send out sensitive messages that will remain only within the company.

It is now worth comparing the internet with intranets:

® The term ‘internet’ comes from the phrase international network.

@ The term ‘intranet’ comes from the phrase internal restricted access network.

@ An intranet is used to give local information relevant to the company whereas the
internet covers topics of global interest.

@ Itis possible to block out certain internet sites using an intranet. This is much
more difficult to do from the internet.

® An intranet requires password entry and can only be accessed from agreed
points, whereas the internet can be accessed from anywhere provided the user
has an ISP account.
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@ An intranet is behind a firewall, which gives some protection against hackers
(unauthorised users), viruses and so on. This is much more difficult to do with
internet access since it is more open on an international scale.

@ Information used in intranets is usually stored on local servers, which makes it
more secure from outside agencies.

Network security

The security problems when using networks such as the internet are well
documented. There are various security threats to networks and there are many
cqually varied ways of combating the threat. Many of these issues are discussed in
Chapter 6 but this section will concentrate on four areas:

® uscr ID

® password

@ cncryption

@ authentication techniques.

User IDs

When logging on to any network system, a user will be asked to type in a user ID.
This assigns the user privileges once the logon procedure is successful. For example,
on a network, top level privilege would be for an administrator, who is able to set
passwords, delete files from the server, etc., whilst a user privilege may only allow
access to their own work area.

Passwords

After keying in the user ID, the user will then be requested to type in their
password. This should be a combination of letters and numbers which would be
difficult for somebody else to guess. When the password is typed in it often shows
on the screen as ****¥*¥%* 50 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 finite number of times — three times is usually the maximum
number of tries allowed before the system locks the user out. After that, thc user will
be unable to logon until the system inistrator has re-set their

When using some internet websites, if a user forgets their password they can
request the password to be sent to their email address. The password is never shown
on the computer screen for reasons of security.

Encryption

Encryption is the converting of data into a code by scrambling it or encoding it.
This is done by employing encryption software (or an encryption key). Since the
data is all jumbled up it appears meaningless to a hacker or anyone who illegally
accesses the data. It should be stressed that this technique does not prevent illegal
access, it only makes the data useless to somebody if they don’t have the necessary
decryption software (or decryption key). It is used to protect sensitive data (such as
a person’s banking details).
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The system works like this:

® A user writes a message and the computer sending this message uses an
encryption key to encode the data. For example, the message “THIS IS AN
EXAMPLE’ (sent on 15 April) is encoded to “43Kr Kr T7 W04887W".

® At the other end, the receiving computer has a decryption key which it uses to
decode the message. Note that the date when the message was sent is important
since this formed part of the encryption algorithm.

Encryption keys are much more complex than the one above, in order to prevent
computers being used to crack the code. Very sophisticated algorithms are used
which make the codes almost unbreakable.

Avuthentication techniques

As shown above, there are many ways in which a computer user can prove who they are.
This is called authentication, and a type of authentication is used in the banking
example that follows. Most systems adopt the following authentication logic:

® something you know - e.g. PIN/password

@ something belonging to you —e.g. your bank card

@ something unique to you - e.g. your fingerprints.

At least two of these are needed at the moment when a user has to prove who they
are. For example, the following banking example uses:

@ something you know — surname, reference number, PIN, date last logged on

@ something belonging to you — card put into card reader to produce the 8-digit code.

In future, the third feature will be introduced (such as a fingerprint scanner attached
to a computer to uniquely identify the user).

Banking example

A user belongs to H&S Bank. He wants to check the status
of his account online. He logs onto the H&S Bank website
using his ISP. Figure 4.8 illustrates a sophisticated set of
steps taken to prevent unauthorised access.

Only once each page has been successfully navigated will the
user have access to his bank account. The last stage is a final
check to see if the customer’s account has been illegally
accessed — if they hadn’t logged into the website on 15 April
at 17:45 then this would trigger a security check into the
customer’s account. Note that the last web page makes use of
what are called radio buttons.

Figure 4.8 The authentication process
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4.7 Communication methods

Many methods of communication using networks exist. These include fax, email,
video conferencing and VOIP.

Fax

The term fax is short for the word “facsimile’. With this system, documents are
scanned electronically and converted into a bit map image (a bit is a binary digi# and
isa 1 or a 0). This is then transmitted as a series of electrical signals through the
telephone network. The receiving fax machine converts this electronic image and
prints it out on paper.

It is also possible to generate fax signals from a computer to allow files and
documents to be sent to a fax machine — this saves printing out the document first
and then passing it through a fax machine. Fax/modem software in the computer
converts the image into a form recognised by a fax machine. However, this is not as
efficient as the email system where the electronic copy is sent and is then stored
electronically thus permitting the document to be edited, for example.

Email

This is an electronic method for sending text and attachments from one computer to
another over a network (see Section 4.4 for further details).
The advantages of using email include:
@ the speed of sending and receiving replies using the email system
® the low cost, since stamps, paper and envelopes are not needed
@ not needing to leave home to send the mail.

Disadvantages include:

o the possibility of virus threats and hacking

® the need for the email address to be completely correct
@ the inability to send bulky objects via emails.

Video conferencing

This is a method of communication between people at two separate locations
(e.g. in different countries). This is done in real time and makes use of a LAN, if
internal, or through a WAN, e.g. the internet, if national or international. The
system works in real time and uses additional hardware such as webcams, large
monitors/television screens, microphones and speakers.
The system also uses special software such as:
@ CODEC, which converts and compresses analogue data into digital data to send
down digital lines
@ ccho cancellation software, which allows talking in real time and synchronises
communications.

Delegates at one end speak into a microphone and look at a webcam. The other
delegates can see them and hear them using large monitors and speakers.

There are potential problems with these systems such as time lag (the time it
takes for the signal to reach its destination, which can be difficult when trying to
have a conversation since there scems to be a delay). Also, sound quality and picture
quality can be poor unless expensive hardware and software is used.
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However, these systems are becoming increasingly popular as the cost of
travelling increases and the risk of terrorist attacks becomes higher. One large
company, which reduced travelling from Europe to USA and used video
conferencing wherever possible to discuss product development, claims to have
saved several million US dollars over a 12-month period. The savings were due to
reduced travelling (mostly air fares) and to reduced overnight accommodation. Since
little or no travelling is involved meetings can be held at short notice, but time
differences between countries can become an issue.

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).

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 VOIP, as it is with other internet technologies.
The most prominent security issues over VOIP are:
identity and service theft
viruses and malware (malicious softwarc)
spamming (sending junk mail)
phishing attacks (the act of sending an email to a user falsely claiming to be an
established legitimate enterprise in an attempt to scam the user into surrendering
private information that will be used for identity theft).




CHAPTER

Data types

In this chapter you will learn about:
types of data — Boolean, text, alphanumeric, numeric and date
data structures — files, records, fields and primary keys
relational databases — tables, primary keys and foreign keys
analogue data — the need for analogue to digital convertors (ADC)
digital data — the need for digital to analogue convertors (DAC).

5.1

5.2

Introduction

Data can exist in many forms, and so there are various defined types of data that
computers use. All the data that is stored on computers is digital, but lots of types
of data in the real world involve physical measurements of continuously varying
data. These need to be converted into digital data for storage and manipulation on
a computer.

Data frequently needs to be stored in a logical sequence to allow access and/or
searching to be done at some later stage. One of the most common methods of data
storage is the use of databases.

Types of data

There are several data types found in most computer systems:
@ logical/Boolcan

@ alphanumeric/text

@ numeric

e date.

Logical/Boolean data

Boolean data (or logic data type) can have only two values: true or false. This
works if there are only two possible responses to a question or situation, i.e. (Yes or
No), (True or False) or (1 or 0).

This is made most use of when carrying out a search in a database or on the
internet. In these cases, logical operators are used which are based on true
(i.c. binary 1) or falsc (i.c. binary 0) logic.
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The AND operator
Consider the list of seven students in Table 5.1.

Name Sex

A Male 1.6
B Male 17
e Female 15
D Female 17
E Male 1.4
F Female 16
G Male 15

Table 5.1 A small database

Suppose we now make the search:
(Sex = Male) AND (Height (m) > 1.6)
Table 5.2 shows the logic status for each part of the scarch query. There is only one

match where the search condition is true for (Sex = Male) AND true for
(Height (m) > 1.6): name B.

Sex logic
status

Height logic
status

Name Sex Height (m)

[ 7T U r—

c Female False 15 False
D Female False 17 True
E Male True 1.4 False
F Female False 16 False
G Male True 15 False

Table 5.2 Logic status for search query (Sex = Male) AND (Height (m) > 1.6)

Note that the logic operator called AND looks for the situation where something is
true in both groups. For example, consider two groups X and Y where X = {1, 2, 3, 4}
and Y = {3, 4, 5, 6}. The statement X AND Y would be equal to {3, 4} since it is true
that 3 and 4 are the only items which are common (i.e. true) to both groups (see
Table 5.3).
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Number
1

2

False

6 False True

Table 5.3 Logic status for statement X AND Y

In the student database only example B contains items which are true (common) to
both groups (i.e Male and 1.7m).
The OR operator
Now consider a different search:
(Sex = Female) OR (Height (m) < 1.6)
This gives the logic status shown in Table 5.4. There are five matches where the

search condition is true for (Sex = Female) OR true for (Height (m) < 1.6):
names C, D, E, Fand G.

Sex logic
status

Height logic
status

Height (m)

Table 5.4 Logic status for search query (Sex = Female) OR (Height (m) < 1.6)

Note that the logic operator called OR looks for the situation where something is true
in either group. For example, consider two groups X and Y where X = {1, 2, 3, 4}
and Y = {3, 4, 5, 6}. The statement X OR Y would be equal to {1, 2, 3, 4, 5, 6} since
it is true that all six numbers occur in either group (see Table 5.5).
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Number is in group X Number is in group Y

Table 5.5 Logic status for statement X OR Y

In the student database example, C, D, E, F and G contain items which are true in
cither group.

Alphanumeric and text data

Looking at a standard keyboard, you see the letters A to Z, the digits 0 to 9 and
other characters such as : @ & £) } etc. The letters A to Z are referred to as text
and the letters A to Z plus the digits 0 to 9 are referred to as alphanumeric (some
definitions also include the remaining keyboard characters such as @ & £ ) } as part
of the alphanumeric character set).

For example, the password MARQUES’ contains letters only and is therefore
text. However, the password ‘MIKE62’ contains letters and numbers and is
therefore alphanumeric. A person’s name would always be text but their address,
which could contain letters and numbers, would be alphanumeric.

Numeric data

Numeric data can be in two forms: integer (whole numbers) or real (containing
decimals). For example, 3416 is an integer, but 34.16 is real.

Examples of integers include the number of floors in a hotel, the number of
students in a class or the number of wheels on a car. Examples of real numbers
include temperatures, price of an item in a shop or a person’s height in metres.
Numeric data also includes zero (0) and negative numbers such as — 4516 (integer)
or - 30.26 (real).

Date data

Date can be written in many forms, for example:

@ dd/mm/yyyy (dd = day, mm = month and yy/yyyy = year), e.g. 19/08/2009
® dd/mm/yy, c.g. 19/08/09

® dd.mm.yy, c.g. 19.08.09

® yyyy-mm-dd, c.g. 2009-08-19.

All of the above examples use a number form of the month, but it can also be
written as the full word or the three-letter abbreviation:

© dd mmmm yyyy, e.g. 19 August 2009

@ dd-mmm-yyyy, e.g. 19-Aug-2009.

All the above are accepted as date in most application packages (such as spreadsheets
and databases) where the format is particularly important due to data manipulation
(e.g. sorting) or searching.
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5.3

5.4

Data structures

F= feld
Data is often stored in files, which consist of

records, which in turn consist of fields, as Record 1 Record 2 Record 3
illustrated in Figure 5.1. /|
For example, a company may have set up a g/
BlEEiRel e nR RO abGNE theit Figure 5.1 Structure of a data file
employees in the following format:

reference number/name/date started/department
Figure 5.2 shows a possible structure for the file COMPANY EMPLOYEE FILE.
The information is held in one file with five records and four fields per record. In
this example, the first field (the reference number) is known as the key field or
primary key. Each primary key is unique and is used to locate a record in a file
during a search operation.

Record 1 | 1416 1. Smith 30/05/2003 Sales
Record2  |1417 K. Shah 11/02/1989 Manager
Record3 | 1431 R. Marques 15/10/2001 Finance FILE
Record4 | 1452 T.Rodriguez | 27/09/1995 Sales
Record5 | 1461 V. Schultz 09/12/2005 Graduate
field field field field

Figure 5.2 The file’COMPANY EMPLOYEE FILE’
Also note the data types for each field:

reference number  numeric data (integer)

name text
date date format (dd/mm/yyyy)
department text

In reality, COMPANY EMPLOYEE FILE would be much larger, containing all the
records for all the company’s employees. This type of file is often referred to as a flat
file structure.

Databases

A database is a collection of information which is structured in some way to permit
manipulation and searching of data.

Why are databases used?

® They promote data consistency. When data is updated on a database it is up to
date for any application which uses the database.

Data duplication is reduced to a minimum since only one copy of each data item
needs to be kept.

It is relatively casy to expand the database if some new application is being
considered.
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® Security of data is easier to monitor and maintain.
Data access can be controlled by database front
ends; the actual database will be ‘invisible to all @ @ EI F
users except the database administrator (see T R
Figure 5.3).
Early databases were examples of flat file structures, as
described in Section 5.3 and illustrated by the
COMPANY EMPLOYEE FILE. The way the data is
organised makes it difficult to search for a specific piece
of information or to create reports which only contain  Figure 5.3 User access to data
certain information (fields) from each of the records. contained in a database

Database files

Relational databases

Relational databases were first introduced in 1970 following the work of F. F.
Codd, a rescarcher at IBM.

Relational databases consist of a number of separate tables which are related (a
table is made up of rows and columns in much the same way as a spreadsheet is
structured). Each table contains a primary (key) field that is also a field in at least
one other table. It is possible to combine data from different tables to produce a
report which only contains the required information.

Relational databases do not need to repeat data, which is one of the problems of
flat file structure (in the example that follows, three flat files would be needed
containing repeated fields of key data since there would be no links connecting each
file). Information is stored in separate tables only connected by the primary (key)
field. Other advantages of relational databases include:

@ faster data retrieval (because of links between tables)

® casy expansion of the database by adding extra data or new tables

@ the need to change data in only one table — all other references to this data will
then also be up to date, resulting in what is known as data integrity.

Tables can also contain foreign keys that relate tables in the database to one
another. A foreign key in one table is a primary key in another.

‘We will now look at an example that shows the structure of tables in a relational
database. In this example, there are three connected tables. It is important to note
that in commercial databases there will be several tables connected together. The
examples shown here contain only two or three and are being used to show the
principle of relational databases.

Example
A garage sells cars and keeps a database of sales, customers and servicing, as shown
in Figure 5.4 overleaf.

The primary (key) field is jrber and the column is shaded red).

The foreign key fields are € and Fn and these are
shaded green.

Information from all three tables is linked together so, for example, if a car
service was due then by typing in ! the customer’s details and servicing
details are brought up on the screen. This means information can be sent to the
customer as a reminder. Once the service is carried out, the servicing table will be
updated which means all other references to it will also be up to date.

To help you understand these complex structures, go through the following
exercise, which contains a flat data structure and a relational database.
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Exercise 5a
Exam|
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Figure 5.4 Three related tables in a relational database for a garage

ple 1
Table 5.6 shows a flat data structure.

Gl salary (5) Department zﬂ;‘;’;‘:“

A6121 Mr J. Bloggs 30/01/2000 18,000 sales 151216 009
B4142 Ms N. Kahn 19/02/2001 25,000 Accounts 153423 111
B5041 Ms R. Spacek 04/11/2001 19,000 Sales 155 119 110
A3046 Mr K. Silva 15/12/2003 40,000 Legal 148 222 333
A5211 Mr N. Choudry 01/07/2004 25,000 Accounts 130 115 100

Table 5.6 Flat file structure for data on employees in a company

foo

i numeric data only
i text data only
iiialphanumeric data only?

o

What field is the

primary key?

In which field has the database been sorted?
If the database was sorted in descending order on salary, using the 11/ i1

new order of data in the sorted database?

How many records are there in this section of the database?
How many fields are there in each record?
Which field contains:

+ only, what would be the
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Example 2
The database shown in Table 5.7 contains two linked tables. The database is being used to keep a record of which
customers have borrowed CDs from the music lending library.

CD stock table

Barcode CD title CD Artist Year released Number of tracks
77779287727 Seasons End Marillion 1989 10

99969313424 Kingdom of Rust Doves 2009 L

24354273506 Let It Go Nada Surf 2002 n

94639624829 Our Love to Admire | Interpol 2007 9

02498669105 The Invitation Thirteen Senses 2004 12

45099625627 Seal Seal 1994 10

Table 5.7 Tables of data relating to CDs borrowed from alibrary

Customer borrowing table

Customer number Customername Telephone number CD borrowed Date due back
M10411 Mr K. Sahz 415003 455 02498669105 15/10/2009
M21516 MrD. Silva 841133222 77779287727 14/10/2009
F18113 Mr A. Adak 614555211 45099625627 14/10/2009
M20004 MrR. Choudhury 416 888210 24354273506 12/10/2009
F16117 Ms L. Smith 416 219 000 94639624829 11/10/2009
F50316 Mr M. Egodi 841567 228 99969313424 10/10/2009
a How many records are there in the CD stock table?

b How many fields are there in each record in the Customer borrowing table?

¢ What type of database is being used here?

d What s the primary key in the CD stock table?

e Which field s a foreign key?

f What data type would you use in the feld?

g What data types have been used in all the T

5.5 Analogue and digital data

As we have already learnt from earlier chapters, computers work with digital data,
which is defined as discrete, fixed values in a given range.

However, in the real world, physical measurements (i.c. data) are not digital but
are continuously variable, producing an infinite number of values within a given
range. For example, length, weight, temperature, pressure, etc. can take any value,
depending on the accuracy to which they are measured. These values are measured
by an analogue device which rep physical ona i
analogue scale, as illustrated in Figure 5.5. The speedometer represents speed by
showing the position of a pointer on a dial, while the thermometer represents
temperature by the height of the liquid column.
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The data is known as analogue data.
Most control and monitoring,
applications use devices called sensors
to measure these physical, analogue
quantities. Examples of sensors and
their use in monitoring and control
applications are discussed in Chapter 7.

However, computers can only Figure 5.5 Examples of analogue devices
understand and manipulate digital data.

Analogue data would not make any sense to the computer and may even cause some
damage. To enable data in analogue form (often the input from a sensor) to be
processed by a computer, it needs to be changed into a digital form. This is done using
an analogue to digital converter (ADC).

Alternatively, if the computer is being used to control a device, such as a motor
or a valve, the device may need to be controlled by continuously variable voltages.
There would be no use sending out a digital signal. It would first need to be
changed into an analogue signal, requiring another device, known as a digital to
analogue converter (DAC).

Example of a control system

This example shows why there is a need to convert analogue to digital and also
digital to analogue as part of control system involving a computer:

Figure 5.6 shows a computer being used to control a furnace heated by burning
gas supplied from a gas source (the amount of gas is controlled by a valve which can
have an infinite number of positions).

Fumace
Analogue Digital

e
R S = g

Vabe Tomperature
é oAC values stored
= Arogue L1 oigtal onfile
signal tocontrol sional
vee

Figure 5.6 Control system for a furnace

A sensor is used to measure temperature in the furnace and it sends readings in
analogue form (small electric currents/voltages). This data is converted into digital
by an ADC and is fed to a p which pares the input temp with
the required temperature stored on a file. If any action is needed (furnace
temperature is too low or too high) then a digital signal is sent out from the
computer. This signal is converted into an electric current/voltage (i.e. analogue) so
that the valve can be regulated (i.e. opened or closed to control the gas supply and
hence the furnace temperature).




CHAPTER

The effects of using ICT

In this chapter you will learn about:
software copyright rules
viruses and hacking:
definitions
ways of protecting the system
the effects of ICT on society:
employment
social impact
» online shopping and banking
» policing of the internet
» use of microprocessors in household appliances
information from the internet:
reliability of data
» risks of undesirable websites
security (including phishing, pharming and spam)
internet developments, e.g. blogs, wikis and social networking
health and safety issues.

6.1

6.2

Introduction

The use of ICT has affected our everyday lives in many ways. These range from the
effects of ICT on society in general, such as the changes in types and styles of
employment, to the convenience that it offers the individual, through services such
as online shopping and banking. However, in addition to providing new
opportunities, ICT has introduced its own problem, such as issues relating to
copyright, security of both companies and individuals, and health and safety. This
chapter discusses many of these effects.

Software copyright

Software is protected by copyright laws in much the same way as music CDs, film
DVDs and articles from magazines and books are protected.
When software is supplied on CD or DVD there are certain rules that must be
ed.
obcI}t, is not legal to make a software copy and then sell it or give it away to a friend
or colleague.
® Software cannot be used on a network or used in multiple computers unless a
licence has been acquired to allow this to happen.
It is not legal to use coding from the copyright software in your own software
and then pass this software on or sell it as your own without the permission of
the copyright holders.
Renting out a software package without permission to do so is illegal.
Tt is illegal to use the name of copyrighted software on other software without
agreement to do so.
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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. The following list shows a
number of ways in which software is protected, both by making the installer agree
to certain conditions and also 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 (a string of letters and numbers) which was supplied with the
original copy of the software.

The user will be asked to click ‘OK’ or ‘T agree’ to the licence agreement before
the software continues to install.

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, which indicates that this is a genuine copy.

Some software will only run if the CD-ROM or DVD-ROM is actually in the
drive. This stops illegal multiple use and network use of the software.

Some software will only run if a dongle is plugged into one of the USB ports
(dongles were discussed in Section 3.3).

Viruses and hacking

Avirus is a program that replicates (copies) itself and is designed to cause harm to a

computer system. It often causes damage by attaching itself to files, leading to one

or more of the following effects:

@ causing the computer to crash (i.e. to stop functioning normally, lock up or stop
responding to other software)

® loss of files — sometimes system files are lost which leads to a computer
malfunction

@ corruption of the data stored on files.

Viruses infect through email attact and through illegal software or

downloading of files from the internet that are infected. The following list shows

ways of protecting systems against viruses.

@ Use up-to-date anti-virus software. This detects viruses and then removes or
quarantines (i.e. isolates) any file/attachment which has been infected.

@ Do not allow illegal software to be loaded onto a computer and do not use any
CD/DVD in the computer which comes from an unknown source.

© Only download software and files from the internet if they arc from a reputable site.

@ Use firewalls (discussed below) on networks to protect against viruses.

Note that backing up files on a regular basis does not necessarily guarantee the
prevention of viruses spreading. If a file is already infected and it is then backed
up, when the file is re-loaded into the ‘cleaned” computer the virus may actually be
re-installed!

Hacking is the act of gaining access to a computer system or network without
legal authorisation. Although some hackers do this as a form of intellectual
challenge, many do it with the sole intention of causing harm (e.g. editing/deleting
files, installing harmful software, executing files in a user’s directory or even
committing fraud).

Some large companies actually employ hackers to test out their security systems.
Although the only foolproof way of stopping a networked computer from being
hacked into is to disconnect it from the internet, this is clearly not a practical or
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desirable solution. Similarly, the only certain way to prevent a stand-alone computer
from being hacked into is to keep it in a locked room when not in use; again, this is
not always practical.

However, there are a number of ways to minimise the risk of hacking:

use of firewalls: these are used on networked computers. They provide a detailed
log of incoming and outgoing traffic and can control this traffic. They are able to
stop malicious traffic getting to a user’s computer and can also prevent a
computer connecting to unwanted sites and from sending personal data to other
computers and sites without authorisation

use of robust passwords (i.c. difficult passwords to guess) and user IDs to
prevent illegal access to a computer or internet site.

Whilst encryption makes files unreadable if accessed illegally, it does not prevent
illegal access (hacking) in the first place. It therefore would not prevent a hacker
carrying out many of the harmful actions described in this section.

Effects of ICT on society

One moral issue that has emerged from the development of ICT is the social divide
created by computer technology and ICT. This is often referred to as the ‘haves and
have-nots’ - those people who have the necessary ICT skills or money to purchase
and use computer equipment will gain benefit from the new technology; those who
are not able to access this new technology are left even further behind leading to this
social divide.

ICT has affected many aspects of society. This section is going to look at just a
few of these:
@ the impact on employment
@ the development of online shopping and banking
@ policing of the internet
©

the use of P in pp

Impact on employment

The introduction of ICT has led to unemployment in many areas such as:
manufacturing, where robots have taken over many tasks (e.g. paint spraying in a
car factory)

led I which are ic and require no personnel

to be Ppresent
labour-intensive work (e.g. in the printing industry, checking football pools,
filing, etc.).

However, it is also true that some new jobs have been created with the introduction
of ICT. These include writing software, maintenance of robots and other ICT
equipment and work connected with internet sites (setting sites up, maintaining
them, ctc.).
The overall work- related effects on people can be summarised as follows:
® the need to be re-trained because of the introduction of new technology, e.g. how
to operate or maintain the new machinery which is being introduced to do the
work previously done by a person
® a cleaner working environment where robots have taken over many of the ‘dirty’
manual tasks
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@ de-skilling of the workforce, as jobs where high skills were needed in the past are
now done by computer systems (e.g. the use of DTP software in the printing
industry, CAD software in producing engincering drawings, ctc.)

® asafer working environment (e.g. fewer people working in noisy factories)

® fewer manual tasks, since tasks such as heavy lifting are now done by robots.

Companics have also gained from the introduction of ICT systems. For example:

® there is no need to employ as many people to do the tasks, thus reducing
labour costs

® robots do not take holidays, get sick or take coffee breaks, resulting in higher

productivity

whilst the quality is not necessarily better, there is greater consistency in the

products made (e.g. every car coming off a production line will be identical).

Impact of using ICT for online shopping and banking

The development of online shopping and banking has led to changes in the type of
employment in shops and banks. Fewer staff are now needed in traditional shops
and banks, but new staff are needed to provide the online services (c.g. packing and
sending out orders, courier services, and so on). As the amount of online shopping
and banking increases, the impact on socicty begins to gain in significance. (The
applications are covered in more depth in Chapter 7; this section will deal primarily
with the impact of ICT.)

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 benefits and drawbacks of using the internet to carry out
many of these tasks.

Advantages

@ There is no longer a need to travel into the town centre thus reducing costs
(money for fuel, bus fares, etc.) and time spent shopping. It also helps to reduce
town centre congestion and pollution.

Users now have access to a worldwide market and can thus look for products that
are cheaper. This is less expensive and less time consuming than having to shop
around by the more conventional methods. They also have access to a much
wider choice of goods.

Disabled and clderly people can now get access to shops and banks without the
need to leave home. This helps to keep them part of society since they can now
do all the things taken for granted by able-bodied people.

Because it is online, shopping and banking can be done at any time on any day of
the weck — this is termed 24,/7. This is particularly helpful to people who work,
since shops/banks would normally be closed when they finished work.

People can spend more time doing other things. For example, going shopping to
the supermarket probably took up a lot of time; by doing this online people are
now free to do more leisure activities, for example.
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Disadvantages

® There is the possibility of isolation and lack of socialisation if people stay at home
to do all their shopping and banking.
® There are possible health risks associated with online shopping and banking
(discussed in Section 6.7).
Security issues (c.g.) are a major concern. These include:
hacking, stealing credit card details, etc. (discussed in Section 6.3)
viruses and other malware (e.g. phishing, pharming, etc., discussed in Section 6.5)
fraudulent websites (discussed in Section 6.5).
It is necessary to have a computer and to pay for line rental to take part in online
shopping and banking. Also the telephone line will be tied up if the user does not
have a broadband connection.
Unlike high street shopping, it is not possible to see (or try on) the goods first
before buying them. The goods also take several days to arrive.
There s a risk of lack of exercise if people do all their shopping and banking at
the computer.
High strect shops and banks are closing because of the increase in online
shopping and banking and this is leading to ‘ghost towns’ forming.

Effects on companies due to the spread of online shopping and banking

The discussion above focused on the cffects of ICT on people. However, companics
and other organisations have also been affected by the growth of ICT and online
shopping and banking,

© Companies can save costs since fewer staff are required and they do not need as

many shops and banks in high streets to deal with potential customers.

Because the internet is global, the potential customer base is increased.

There will be some new costs, however, because of the need to re-train staff and

the need to employ more staff in despatch departments.

There are also costs due to the setting up and maintaining of websites to enable

online shopping and banking.

@ Since there is very little or no customer-employee interaction, this could lead to a
drop in customer loyalty, which could result in loss of customers. This could also
be brought about by the lack of personal service associated with online shopping
and banking.

Should the internet be policed?

This is a question which has raged for many years. Currently, the internet has no
controlling body to ensure that it conforms to certain standards. There are many
arguments in favour of control and as many arguments against.

Arguments in favour of some form of control

@ It would prevent illegal material being posted on websites (e.g. racist/prejudiced
material, pornographic matter, material promoting terrorist activities, etc.).

@ People find it much easier to discover information which can have serious
consequences (e.g. how to be a hacker, how to make bombs, etc.). Although
most of this can be found in books, it is much easier to find the information
using a search engine.
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@ It would prevent children and other vulnerable groups being subjected to
undesirable websites.

® Since anyone can produce a website, there is no guarantee of the accuracy of
information. Some form of control could reduce the amount of incorrect
information being published.

Arguments against some form of control

Material published on the websites is alrcady available from other sources.

Tt 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.

It can be argued that policing would go against freedom of information.
Many topics and comments posted on websites are already illegal and laws
currently exist to deal with the perpetrators.

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 categories:

@ labour-saving devices, which include automatic washing machines, microwave
ovens, ovens, and dishwashers

@ other houschold devices, such as television sets, hifis, fridge/freczers and central
heating systems — these are not labour saving, but they do have microprocessors
to control many of their functions.

Tables 6.1 and 6.2 give the advantages and disadvantages of both types of devices.

Advantages Disadvantages
 They lead to more leisure time since ® They can lead to unhealthy diets
the devices can be programmed to (e.g. TV dinners).
do the tasks.  People can tend to become lazy,
@ People have more time to go out since they rely on these devices.

and socialise, and can go out when
they want to.

 They are becoming very
sophisticated and can make use of
embedded web technology.

Table 6.1 Advantages and disadvantages of microprocessor-controlled labour-saving devices
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Advantages Disadvantages
@ They save energy, since they can ® They lead to a more wasteful
switch off automatically. society: devices are thrown away if
® Itis easier to program the devices the electronics fail, since they are
to do a task rather than having to not economic to repair.
set timings, dates, etc. manually. ® They can be more complex to
operate for people who are not
technology literate.

@ Leaving devices on standby (such as
televisions) leads to a waste of
resources.

Table 6.2 Adv and di of other mi devices

Information from the internet

The social and general impact of using the internet or devices which rely on
microprocessors have been discussed in earlier sections. This section will now look at
the guality of information found on the internet when using a search engines. There
are four main aspects to consider:

reliability of information

undesirability of certain websites

security issues

other internet issues.

Reliability of information

@ Information is more likely to be up to date than in books, since websites can be
updated very quickly.

It is much easier to get information from websites, as search engines quickly link
key words together and find information that matches the criteria.

There is a vast amount of information on the internet, which is easier to locate
than using the indices in several books.

However, information on the internet may be incorrect, inaccurate or even biased
since it does not go through any checking process.

There is a risk of information overload even if search engines are used properly. It
is possible to get thousands of hits, which may make it difficult to find the
information relevant to the user’s search.

Undesirability of certain websites

® There is always the risk of finding undesirable websites (as discussed in Section 6.4).

® There is also a risk of doubtful websites which are not genuine and could lead to
a number of problems such as undesirable web links, sccurity risks, ctc.

® Sccurity risks are a very large problem and are discussed in the following section.
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Security issues

The risk of viruses and hacking has already been discussed in Section 6.3. The use of
passwords, user IDs, encryption, firewalls and other software protection was also
discussed in Section 6.3. However, there are other security risks (not necessarily as a
result of viruses or hacking) associated with connecting to the internet. These
security risks are now discussed in some depth.
Phishing
Phishing is a fraudulent operation involving the use of emails. The creator sends out
a legitimate-looking email, hoping to gather personal and financial information from
the recipient of the email. To make it more realistic (and therefore even more
dangerous!) the message will appear to have come from some legitimate source
(such as a famous bank). As soon as an unsuspecting user clicks on the link they are
sent to a spoof website where they will be asked for personal information including
credit card details, PING, etc. which could lead to identity theft.

Many ISPs now attempt to filter out phishing emails, but users should always be
aware that a risk still exists and should be suspicious of any emails requesting
unsolicited personal details.

Pharming

Pharming is a scam in which malicious code is installed on a computer hard disk or
a server. This code has the ability to misdirect users to fraudulent websites, usually
without their knowledge or consent.

Whereas phishing requires an email to be sent out to every person who has been
targeted, pharming does not require emails to be sent out to everybody and can
therefore target a much larger group of people much more easily. Also, no conscious
action needs to necessarily be made by the user (such as opening an email), which
means the user will probably have no idea at all that have been targeted. Basically,
pharming works like this:

A hacker/pharmer will first infect the user’s computer with a virus, either by
sending an email or by installing software on their computer when they first visit
their website. It could also be installed as part of something the user chooses to
install from a website (so the user doesn’t necessarily have to open an email to
become infected). Once infected, the virus would send the user to a fake website that
looks almost identical to the one they really wanted to visit. Consequently, personal
information from the user’s computer can picked up by the pharmer/hacker.

Certain anti-spyware, anti-virus software or anti-pharming software can be used
to identify this code and correct the corruption.

Spam

Spam is electronic junk mail and is a type of advertising from a company sent out to a
target mailing list. It is usually harmless but it can clog up the networks, slowing them
down, or fill up a user’s mail box. It is therefore more of a nuisance than a security risk.

Many ISPs are good at filtering out spam. In fact, some are so efficient that it is
often necessary to put legitimate email addresses into a contacts list/address book to
ensure that wanted emails are not filtered out by mistake.
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Spyware

Spyware is software that gathers user information through their network connections
without them being aware that this is happening. Once spyware is installed, it
monitors all key presses and transmits the information back to the person who sent
out the spyware. This software also has the ability to install other spyware software,
read cookies and even change the default home page or web browser. Anti-spyware
can be used to search out this software and correct the corruption.

Other internet issues

Although the following item is not regarded as a security threat, it can be a
considerable nuisance to an internet user and is included here for completeness.

Cookies

Cookies are small files sent to a user’s computer via their web browser when they

visit certain websites. They store information about the users and this data is

accessed each time they visit the website. For example:

® they remember who the user is and send messages such as ‘Welcome Daniel’ each
time they log onto the website

® they recognise a user’s buying preferences; e.g. if a user buys CDs, pop ups
(adverts) related to their buying habits will appear on the user’s screen each time
they visit the website.

Without cookies, the web server would have no way of knowing that the user had
visited the website before.

Internet developments

The internet has changed out of all recognition since it first started, and continues to
develop. This section considers some of the most recent developments in the way
the internet is used.

Web 2.0 refers to a sccond generation of internet development and design. This
has led to a development of new web-based communication, applications and hosted
servers. For example, the following will be considered in more detail in this section:
@ blogs
o wikis
® digital media sharing websites
® social networking sites
@ folksonomies.

Blogs

Blogs (which is an abbreviation for web logs) are personal internet journals where the
writer (or blogger) will type in their observations on some topic (c.g. a political view)
or even provide links to certain relevant websites. No training is needed to do this.
Blogs tend to range from minor projects where people just gossip about some
topic (such as the performance of an actor in a recent film) through to important
subjects such as politics, advertising products or raising awareness of a certain key
event taking place. However, comments made are zo0f immune from the law and
bloggers can still be prosecuted for making offensive statements about people!
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Wikis

The word ‘wiki’ comes from a Hawaiian word meaning ‘fast’. Wikis are software
allowing users to easily create and edit web pages using any web browser. A wiki will
support hyperlinks and has very simple syntax (language rules) for creating pages.
They have often been described as ‘web pages with an edit button’. Anyone can use
wikis, which means that the content should always be treated with some caution. One
of the most common examples of a wiki is the online encyclopedia Wikipedia.

Digital media sharing websites

Digital media sharing websites allow users to upload video clips and other media
to an internet website. The video host, for example, will then store the video on a
server and show the user the different types of code which can be used to enable
them to view the video clip.

This 1 is b ing i ingly popular since most users don’t have
unlimited web s space. One of the most common examples of this is YouTube.

Social networking sites

Social networking sites focus on building online communities of users who share
the same interests and activities. They enable young people, in particular, to share
photos of themselves, show people their favourite videos and music, what they like
to do in their spare time, what they like to eat, etc.

Common examples include Facebook and Myspace, where users can join free of
charge and interact with other people. It is possible to add friends and post messages on
a bulletin/message board and update personal profiles to notify friends about themselves.

These are rapidly becoming the modern way of interacting socially and they allow
young people, in particular, to communicate across the world and share their
interests and views with many people.

Folksonomies

Folksonomies are closely related to tagging and literally mean ‘management of people’.
Tagging is a type of social bookmarking where a user can tag any web page with words
that describe its contents. Anyone can view web pages corresponding to a specific tag.
In foll jes, the visual rep ion s a tag cloud - this is a sequence of words of
different sizes that represent popular tags by showing them in a larger font size. One of
the most common examples is Flickr.

Health and safety issues

There are many health and safety problems associated with regular use of computer
systems.

Health and safety regulations advise that all computer systems have a minimum of
tiltable and anti-glare screens, adjustable chairs and foot supports, suitable lighting,
uncluttered work stations, and recommend frequent breaks and eye tests.
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Although health and safety are closely related, they are very different subjects.
Health issucs are related to how to stop people becoming ill or affected by daily
contact with computers. Safety is more concerned with the dangers which could lead
to serious injury or even loss of life. They are discussed in separate sections below to
help clarify the main differences.

Health aspects

Table 6.3 highlights a number of health issues, together with possible solutions to
cither minimise the risk or eliminate it altogett

Health risk Solution

Back and neck @ use fully adjustable chairs to give the correct posture

roblemsstrain
Ly @ use foot rests to reduce posture problems

@ use screens that can be tilted to ensure the neck is at the correct angle

Repetitive strain injury @ ensure correct posture is maintained (i.e. correct angle of arms to the
(RS) - damage to keyboard and mouse, for example)

fingers and wrists make proper use of a wrist rest when using a mouse or a keyboard
take regular breaks and do some exercise

use ergonomic keyboards

use voice-activated software if the user is prone to problems when using
mouse and keyboard

ensure that there is no screen flicker, since this can lead to eye problems
change to LCD screens where fiicker is less of a problem than with CRT screens

Eyestrain (caused by
staring at a computer
screen too long or bad

lehting ihaard take regular breaks and try focusing on a point which is some distance away

make use of anti-glare screens if lighting in the room is a problem or use
window blinds to reduce strong sunlight

have eyes tested regularly - middle-vision glasses should be prescribed if the
user has a persistent problem such as eye strain, dry eyes, headaches, etc)

Headaches ® use an anti-glare screen or use window blinds to cut out light reflections -
bad lighting can cause squinting and lead to headaches, etc.

take regular breaks and do some exercise

© have eyes tested regularly and use middle-vision glasses if necessary

Ozone irritation (dry
skin, respiratory
problems, etc.) - this is
caused by laser printers
in an office area

ensure proper ventilation to remove the ozone gas as quickly as possible

house laser printers in a designated printer room

change to other types of printer if necessary (e.g. inkjet printers)

Table 6.3 Health risks and proposed solutions
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Safety aspects

Table 6.4 gives a number of safety issues, together with possible solutions to
eliminate or minimise the risk.

Safety hazard

Electrocution ® use of a residual circuit breaker (RCB)
check insulation on wires regularly
do not allow drinks near computers

check equipment regularly

Trailing wires (trip hazard) | ® use cable ducts to make the wires safe

cover wires and/or have them neatly tucked away
(under desks, etc.)

try and use wireless connections wherever possible,
thus eliminating cables altogether

Heavy equipment falling | @ use strong desk and tables to support heavy
hardware

use large desks and tables so that hardware isn't too
close to the edge where it can fall off

have a fully tested CO/dry fire extinguisher nearby
(not water extinguishers!)

Fire risk

© don't cover equipment vents, which can cause
equipment to overheat

make sure hardware is fully maintained

ensure good ventilation in the room, again to stop
overheating of hardware
do not overload sockets with too many items

change to low voltage hardware wherever possible
(e.g. replace CRT monitors with LCD monitors)

Table 6.4 Safety hazards and proposed solutions
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The ways in which ICT is used

In this chapter you will learn about:
communication systems
satellite and mobile phone network communications
data handling applications
modelling applications
batch processing and online systems
control and monitoring applications
robotics
batch processing applications
automatic stock control systems (use of barcodes)
online booking systems
banking applications
library systems.
expert systems.
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7.2

Introduction

This chapter looks at how ICT is used in everyday life and discusses the many
advantages and drawbacks of using computer systems to replace or enhance
applications which were previously paper or manually based.

Communications applications

There are several communication applications that make use of ICT technology.
These fall into two categories: methods of communication and ways of
communicating information.

Methods of communication include:
® video conferencing
@ voice over internet protocol (VOIP) systems
® cmails.

These were discussed in Section 4.7, and so are not considered any further here.
There are a large number of ways of communicating information. The five

considered here are:

multimedia presentations

printing flyers and posters

use of websites

music production

cartoon animations.
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Multimedia presentations

P ions using animation, video and sound/music are generally much more

interesting than a 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 p ion. Some of the of this type of p ion include:
@ the use of sound and animation/video effects
@ interactive/hyperlinks built into the presentation
® the fact that it is more likely to hold the audience’s attention.

Some of the disadvantages include:

the need to have special equipment, which can be expensive

sometimes the requirement for internet access within the presentation, if the user
wishes to access files (e.g. music or video) from websites or up-to-date
information (e.g. weather reports) which needs a live connection.

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:

@ Disabled people do not have to go to the venue to see the presentation.

® Itis possible to print it out in Braille for the benefit of blind people.

® The recipient can read the presentation at any time they want.

® The recipients have a permanent copy, which they can refer to at any time they want.

There are, however, disadvantages:
® The presentation needs to be distributed in some way.
® There are no special effects (sound, video, animation).
@ There are printing costs (paper, ink, etc.).

Flyers and posters

Flyers and posters can be produced very easily using one of the many software
packages available, most commonly word processors and desktop publishers
(DTP). 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 d would be produced on a computer system:

A word processor or DTP application is opened.

The user creates frames, boxes and text boxes.

If necessary, photos are taken, using a camera.

The images are uploaded from the camera, loaded from a CD/DVD, scanned
from hard-copy photos or downloaded from the internet.

The photos are saved to a file.

The photos are imported or copied and pasted into the document.

The photos are edited and text typed in or imported from a file and then put into
the required style.

Websites

Rather than producing flyers and posters by printing them out, it is possible to use
websites for advertising and communication. There are a number of advantages and
i of using this techni

T
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Advantages include:

the ability to add sound /video/animation

links to other websites/hyperlinks

the use of hot spots

buttons to navigate/move around the website
hit counters to see who has visited the websites.

Disadvantages include:

@ the fact that websites can be hacked into and modified or viruses introduced
@ the need for a computer and internet connection

® its lack of portability compared with a paper-based system

@ the need to maintain the website once it is set up.

Music production

The generation of music and the production of music scores can now be done by

computer systems with the appropriate software, for example:

@ music samplers and mixers allow the original tracks that were recorded in the
studio to be modified in any way that the producer wants

® clectronic 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

music scores can be generated from the music itself using software

software can automatically correct music notes in a score

there is no need to understand music notation to write a music score

music notes are automatically printed out in the correct format.

Cartoon animations

Animation can be produced using computer hardware and software. With 3D
animation, objects are designed on a computer and a 3D skeleton 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.

Satellite and mobile network communications

This section considers three applications which make use of satellite technology
and/or mobile phone network technology:

@ mobile phone networks

® cmbedded web technology (EWT)

® global positioning satellite systems (GPS).

Mobile phone networks

Mobile phones communicate by using towers inside many cells networked together
to cover large areas, illustrated in Figure 7.1. The towers allow the transmission of
data throughout the mobile phone network.
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Each tower transmits within its own o n T
cell. If you are driving a carand get to (1 =131 @ oot Bl
the edge of a cell the mobile phone ooooo gkl
signal starts to weaken. This is
recognised by the network and the Figure 7.1 A network of mobile phone cells

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. A plug-in device
(using one of the available USB ports) allows the computer to connect to the mobile
phone network, which then allows access to the internet. This service is usually
provided through a monthly contract which gives a download limit.

Embedded web technology

Embedded web technology (EWT) is a relatively new development that uses the
internet in real time to control or interact with a device in the home or a device
which is part of an industrial application. The device must contain an embedded
microprocessor for this system to work.

The device can be controlled by an authorised user from a computer anywhere on
a network or from a web-enabled mobile phone.

Consider the scenario of an oven equipped with an embedded processor. An
authorised person can use their web-enabled mobile phone, for example, to send
instructions to control the oven remotely (e.g. switch it on at a given time, set the
timings and set thc t:mpcmturc) from their office before setting off for home. Any
device with an dd can be lled in this way; examples
include a DVD recorder, a washmg machine, a central heating system or even a
scientific experiment in some remote Jocation (e.g. in outer space or under the sea).

Global positioning satellite (GPS) systems

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 to GPS as satellite
navigation systems (sat navs).

Satellites surrounding the Earth transmit
signals to the surface. Computers installed in the
mode of transport receive and interpret these Satallte 1
signals. Knowing their position on the Earth tonton
depends on very accurate timing — atomic clocks __—oftransport
are used in the satellites which are accurate to Sallki
within a fraction of a second per day. Each satellite G
transmits data indicating its position and time. Figure 7.2 Calculation of position
The computer on board the mode of transport ~ using satellites
calculates its exact position based on the
information from at least three satellites, illustrated in Figure 7.2.

In cars, the on-board p contains p; d road maps. With these sat nav
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,
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take the next left turn onto the A1234°. A
screen on the sat nav device will also show
the car’s position in relation to the road
network (see Figure 7.3).

Exact location of the car

Advantages

© The driver does not have to consult  pigurg 7.3 car position shown on a sat nav
paper maps while driving, so it is sereen

far safer.

It removes errors, as it can warn drivers about one way streets, street closures, etc.
The system can warn the driver about the location of speed cameras, again aiding
safety.

® The system can estimate the time of arrival.

® Itis also possible to program in the fastest route, a route to avoid towns, etc.

® The system can give useful information such as the location of petrol stations.

Disadvantages

If the maps are not kept up to date, they can give incorrect instructions.

Unless the system is sophisticated, road closures, due to accidents or road works,
can cause problems.

Loss of satellite signals can cause problems.

If an incorrect start point or end point is keyed in, the system will give incorrect
information.

Data handling applications

A number of applications make use of simple data handling techniques, such as:
surveys

® tuck shop (i.e. school sweet shop) records

® clubs and socicty records

® record keeping (e.g. a book shop).

Surveys

Suppose a small business is interested in finding out information about the buying
habits of a number of customers. Questionnaires or surveys will be either handed
out to people or posted on a website to allow them to be filled in online. Paper
questionnaires will be filled in cither by shading in circles, ticking in boxes or
connecting two points to select the correct response (see Figure 7.4).

Online questionnaires would tend to use the first option (using radio buttons)
since this is a quick and casy method for gathering data.

Paper surveys are then scanned in using optical mark recognition (OMR) or
optical character recognition (OCR) methods and the information is transferred to a
database. The advantages of doing this rather than checking each one by hand are that:
@ itis faster to get results
® there are fewer errors
® itis easier to do a statistical analysis
@ itis less expensive to carry out, since it needs fewer people.

Online questionnaires have the added advantage that no data preparation is needed,
as the results are sent directly to a database for analysis.
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Tuck shop records

An example of the use of spreadsheets to keep school tuck shop accounts is given in
Section 7.5. Simple financial applications such as these use spreadsheets to keep a
record of prices and takings. The advantage is that it is much easier to vary different
parameters to show how to optimise profits or to see why a loss is being made. The
system can be programmed (using macros) to lly warn of any probl

Club and society records

Clubs and societies need to keep records of their membership. The information held
typically includes payment details, contact details (phone number, address),
interests, etc. A simple database is often used to 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) comes up then the computer system can quickly
scan all the records on file and find out who would be interested in this topic. The
organisation can then automatically contact the member by email or, using mail
merging, send out a letter and flyer.

Ttis also casy to check on membership subscriptions and send out reminders.
This all saves having manual records on paper, which take time to scarch, can be
casily lost, can have some details missing. It is also less expensive (cost of paper,
filing, ctc.) and saves on space in the office arca.

Tt is worth noting that data stored by the club/society may be of a personal nature
and must therefore obey the rules of a data protection act.

A typical data protection act

The purpose of a data protection act is to protect the rights of the individual about
whom data is obtained, stored and p d (i.e. collection, use, discl

destruction and holding of data). Any such act applies to both computerised and
paper records.

Any data protection act is based on eight simple principles:

Data must be fairly and lawfully processed.

Data can only be processed for the stated purpose.

Data must be adequate, relevant and not excessive.

Data must be accurate.

Data must not be kept longer than necessary.

Data must be processed in accordance with the data subject’s rights.

Data must be kept secure.

L -

Data must not be transferred to another country unless they too have adequate
protection.

Failure to abide by these simple rules can lead to a fine and/or imprisonment to
anyone who holds data about individuals.

There are general guidelines about how to stop data being obtained unlawfully:
Don't keave personal information lying around on a desk when not being used.
Lock all filing cabinets at the end of the day or when an office is unmanned for
any length of time.

Do not leave data on a monitor if unattended or log off from a computer system
if it is to be unattended for a time.
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@ Protect passwords and don’t give them out to anybody else.

® Change passwords regularly and select passwords which are difficult to ‘crack’.

©® Make sure anything in a fax/email is not of a sensitive nature (ask yourself the
question: “Would T write that on a post card?)

All of the above are in addition to the number of safeguards discussed throughout
this book (such as ways to prevent hacking, phishing, pharming, etc.).

Record keeping

To evaluate the advantages of using a computer system for record keeping, we will
consider the case of a small bookshop. This shop keeps files on the books in stock
and on their customer base. Using a simple database it would be casy to keep this
information in electronic form. This would make it easy to contact customers if a
particular book was just published or to check on their buying habits. If a customer
came into the shop it would also be far easier to search for a particular book (based
on title, author or ISBN). No paper records would need to be kept which would
lead to the following advantages to the shop:
Less room would used up in the shop since no paper record would need to be kept.
It would be quicker and casier to find details of a particular book or find out
whether or not it was in stock.
@ The system would be less expensive, since it wouldn’t be necessary to employ
somebody to do all the filing and scarching.
® There would be fewer crrors since no manual checking of paper files would be done.

There are some disadvantages of the system:
® The shop would need to buy a computer and software to run the system.
® It would take a lot of time and effort to transfer all the paper files to the database.

Modelling applications

A simulation 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 idea is to try and find out what mechanisms control how a system behaves
and consequently 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 (discussed further below). There
are many examples of simulations, ranging from simple spreadsheet representations
through to complex flight simulators. This section gives two examples: a model for
showing a shop’s profit/loss and a traffic light simulation.

Tuck shop model

This example uses a spreadshect to do the modelling. It models the school tuck shop
mentioned in Section 7.4. The numbers in the spreadsheet model are shown in
Figure 7.5, with Figure 7.6 showing the formulae that produce these numbers.
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Figure 7.7 A
junction controlled
by traffic lights

T i i il S T G
[T fem  Price  Sellng Profitper Weekly 0y TOWIprONE
{2 nameLoach 8 _pice ) __itom_shop us ] poritom (5
4 cew 1M 1@ 0@ | 200 kS [
s e | 2m | 2 | 0m | mm 5 2
B gm 30 & 0@ 20 2 150
7| e | 1M 1@ 0@ | 20 5 2@
8 cke | 20 | 2@ | 0@ | 20 a 2m
s

AW Profitloss () 10250

Figure 7.5 Results in the spreadsheet model for a tuck shop
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Figure 7.6 Expressions in the spreadsheet model for a tuck shop

Thus, by varying the values in column C or in column F 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

To demonstrate a more complex simulation, the following scenario has been chosen:
a set of traffic lights are to be modelled at a Y-junction, as shown in Figure 7.7.
In this simulation it is necessary to consider:
® how and what data needs to be collected
® how the simulation is carried out
® how the system would work in real life.

Data collection

Since the success (or failure) of a simulation 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
numbser of vehicles at cach 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
following data is an indication of what would need to be collected:

the number of vehicles passing the junction in all directions

the time of day for the vehicle count

how many vehicles build up at the junction at different times of the day

how vehicle movements change at weekends, bank holidays, etc.

how long it takes a vehicle to clear the junction

how long it takes the slowest vehicle to pass through the junction

the movements made by vehicles (e.g. left turns, right turns, filtering, etc.)
additional environmental factors, such as whether there are pedestrian
crossings nearby.
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Carrying out the simulation

Data from the above list is entered into the computer and the simulation run. The

results of the simulation are compared with actual traffic flow from a number of data

sets. Once the designers are satistied that it simulates the real situation accurately,

then different scenarios can be tried out. For example:

@ vary the timing of the lights and see how the traffic flow is affected

@ build up 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

@ increase or decrease traffic flow in all directions

® how emergency vehicles affect traffic flow at different times of the day.

Using the simulation

This simulation can then be used to optimise the flow of traffic through the junction

on an ongoing basis.

® Sensors in the road gather data and count the number of vehicles at the junction.

@ This data is sent to a control box or to a computer. It may need to be converted
first into a form understood by the computer.

@ The gathered data is compared to data stored in the system. The stored data is
based on model/simulation predictions which were used to optimise the traffic flow.

@ The control box or computer ‘decides’ what action needs to be taken.

@ Signals are sent out to the traffic lights to change their timing if necessary.

Why simulations are used

They are less expensive than having to build the real thing (e.g. a bridge).

On many occasions it is safer to run a simulation — some real situations are
hazardous (e.g. chemical processes).

With simulations, various scenarios can be tried out in advance.

It is nearly impossible to try out some tasks in real life because of the high risk
involved or the remoteness (e.g. in outer space, under the sea, in nuclear reactors,
crash testing cars, etc.).

It is often faster to do a simulation than the real thing. Some applications could
take years before a result was known (e.g. climate change calculations, population
growth, etc.).

There are some limitations to using simulations:

® They arc only as good as the data used and the mathematical algorithms
representing the real-life situations. They therefore have a limited use in some
very complex applications (c.g. simulating a nuclear process).

@ They can be very expensive to set up and often require specialist software to be
written.

® They frequently require very fast processors/computer systems (which can be
expensive) to do the necessary ‘number crunching’; many simulations are made
up of complex mathematical functions and use several thousand data sets.
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Exercise 7a

Here is a list of five simulations/models and a list of five reasons why models are carried out. Try
and match the five simulations to the best reason why that simulation would be done.

Simulation Reason

Pilot training Cost of building the real thing is too expensive
Environmental modelling Some situations are too dangerous to humans
Simulating bridge loading Take too long to get results back from real thing
Nudlear reactor model It is almost impossible to do the tasks for real
Space exploration Easier/safer to make changes to a model

Types of processing

There are three basic types of processing:

® batch processing

® real-time (transaction) or online processing
® real-time process control.

Batch processing

‘With batch processing, a number of tasks (jobs) are all collected together over a set
period of time. The jobs are then loaded into a computer system (known as a job
queue) and processed all at once (in a batch). Once the batch processing starts, no
user interaction is needed. This type of processing can only be done where there are
no timing constraints, i.¢. files don’t need to be updated immediately or a response
from the computer is not needed straight away.

A big advantage of batch processing is that the jobs can be processed when the
computer system is less busy (c.g. overnight), so the use of resources is being
optimised. Arcas where batch processing is used include billing systems
(e.g. electricity, gas, water and tclcphonc) payroll Systeris and processing of bank

cheques. Section 7.9 consid, pp in more detail.

Real-time (transaction) processing

Real-time (transaction) processing is an example of online processing. When
booking seats on a flight or at the theatre, for example, this type of online processing
is required. The response to a query needs to be very fast in order to prevent ‘double
booking’ and seats need to be marked as ‘unavailable” immediately the booking is
confirmed. (Booking applications are covered in more detail in Section 7.11.)
Examples of the use of this type of processing include flight bookings, cinema and
theatre bookings and use of an automatic teller machine (ATM) when getting money.

Real-time process control

Although this is still an example of online processing, it is very different to real-
time (transaction) processing. This system usually involves sensors and feedback
loops (e.g. monitoring and control applications — these are covered in more detail in
Section 7.7).
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7.7

In real-time (transaction) processing, files are updated in real time (e.g. booking
flights) but in real-time process control, physical quantities (such as a temperature)
are continually monitored and the input is processed sufficiently quickly to influence
the input source.

Control applications

This section is split into two parts: turtle graphics and the use of sensors to control
or monitor applications.

Turtle graphics

This is based on the computer language called LOGO and is now usually known as
turtle graphics. It is essentially the control of the movement of a ‘turtle’ on a
computer screen by a number of key instructions which can be typed in. The most
common commands are given in Table 7.1. Thus, to draw the shape shown in bold
in Figure 7.8, the instructions listed in Table 7.2 need to be carried out. Note that
there are two possible sequences of instructions, which will both draw the same
shape — the second option makes use of ‘Repeat” instructions and so is more efficient

START.

Figure 7.8 Shape to be drawn by theturtle  Table 7.1 Common turtle graphics commands

Option 1 instructions Option 2 instructions

in its coding.

FORWARD » Move x cm forward
BACKWARD Move x cm backward
LEFT o Turn left through « degrees
RIGHT Turn right through © degrees
REPEAT 11 Repeat next set of instructions /7 times
ENDREPEAT Finish the repeat loop
PENUP Lift the pen up

END. PENDOWN Lower the pen

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 90 Left 90

Penup Forward 40 Forward 40

Left 90 Left 90

Table 7.2 Instructions to draw the shape in Figure 7.8
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Applications using sensors

There is a difference between monitoring and using a
computer and sensors. In both cases, sensors are used to scnd data to a computer
where the data is processed — it is what happens next where the differences occur:
In monitoring, the computer simply reviews the data from the sensors

(by comparing it to data stored in memory) and updates its files and/or gives a
warning signal if the values are outside given parameters. No changes to the process are
made during monitoring.

In control applications, the computer again reviews the data from the sensors
(by comparing it to data stored in memory). But if the values are outside the given
parameters it takes action to try and get the values within acceptable ranges. It does this
by sending signals to devices controlling the process (such as motors, valves, etc.).
For example, if the temperature in a greenhouse is too high, it might send a signal to
a motor to open a window until the temperature is within acceptable parameters;
once the temperature dropped to acceptable values, the computer would instruct the
motor to close the window again.

There are many examples of monitoring and control applications.

Monitoring:

@ monitoring a patient’s vital signs in a hospital

® monitoring a scientific experiment in a laboratory

© aburglar alarm system

@ environmental monitoring (e.g. oxygen levels in a river).

Control:

controlling a chemical process
controlling a nuclear reactor

°
°
°
@ controlling a central heating system
® controlling a set of traffic lights.
Remember also that it was stressed in Section 5.5 that the analogue data from the
sensors needs to be converted into digital data using an analogue to digital
converter (ADC) so that the computer can understand and process the data from
the sensors. If the computer sends signals to motors, valves, etc. then this data also
needs to be converted to analogue using a digital to analogue converter (DAC) so
that the computer can effectively control these devices.

We will now consider a number of monitoring and control applications. There
are so many examples to choose from that it is important that you understand the
principle behind each process so that this can be adapted to suit other examples.

Monitoring example: monitoring a patient’s vital signs in a hospital

@ Sensors read key vital signs (such as pulse/heart rate, temperature, blood
pressure, respiration, etc.).

The data from the sensors is converted into digital using an ADC.

The data is stored in the computer’s memory.

The computer compares the data from the sensors with the values stored in its
memory.

The results are output on a screen in the form of graphs and/or digital read-outs.
An alarm is activated if any of the data is outside acceptable parameters.

The system continues to monitor the patient until the computer is turned off.
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Monitoring example: measuring oxygen levels in a river (environmental
monitoring)

The monitoring system and the positions of the sensors are shown in Figure 7.9.

{_\/

Figure 7.9 A monitoring system for measuring
oxygen levels in a river

® Sensors read data from the river (oxygen levels and acidity levels using a pH
sensor).

The data from the sensors is converted into digital using an ADC.

The computer stores the received data.

The oxygen levels and acidity levels are compared to the historical data stored in
memory and they are also compared to alarm levels stored in memory.

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 analysis later or the computer is
connected into a mobile phone network and transmits the data back
automatically to the monitoring station.

Advantages of using computers and sensors for monitoring

® The computer will not forget to take readings.

® The computer’s response time is much faster, which is particularly important in
the patient monitoring example.

Doctors, nurses, scientists, etc. can all get on with other tasks while the
monitoring is done automatically.

Computers give 24 hours cover every day (i.c. 24/7).

The readings will tend to be more accurate.

Readings can be taken more frequently if they are done by a computer and sensors.
It could also be safer if whatever is being monitored may have potential hazards
(e.g. children falling into the river whilst attempting to take readings).

Control example: a greenhouse environment

Five different sensors could be used to control a greenhouse environment: humidity,
moisture, temperature, pH and light sensors. The system is shown in Figure 7.10.

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 values and
decides what action needs to be taken (follow the orange lines in Figure 7.10). If
humidity is too high, the computer sends a signal to a DAC to operate the motors
to open windows thus reducing the humidity. If it is too low, the computer sends a
signal to open valves to spray water into the air (follow the green lines in Figure
7.10 overleaf). This continues as long as the system is switched on. The process is
similar for all five sensors.
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Figure 7.10 The control system for a greenhouse

Control example: chemical process

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 warm the reactor and valves are used to add acid when necessary to
maintain the acidity. The following description shows how the sensors and
computer are used to control this process.
® Temperature and pH sensors read data from the chemical process.
@ This data is converted to digital using an ADC.
@ The computer compares the incoming data with ‘ideal’ data stored in memory:
If the temperature is too low, a signal is sent to switch on the heaters.
If the temperature is too high, a signal is sent to switch off the heaters.
If the temperature is within an acceptable range, no action is taken.
If the pH is too high, a signal is sent to open a valve and acid is added.
If the pH is too low, a signal is sent to close this valve.
If the pH is within an acceptable range, no action is taken.
The computer signals will be changed into analogue signals using a DAC so
that it can control the heaters and valves.
This continues as long as the computer system is activated.

Advantages of using sensors and computer systems to control processes

The advantages given earlier for monitoring systems also apply to control systems.

However, there are a number of additional advantages:

@ The response time if some parameter is out of range is much faster.

® This is safer, as some processes are potentially dangerous if they go wrong — the
computer can control the process in a more accurate way, ensuring that the
conditions are always correct.

® Ifa process is dangerous, it is better to control it from a distance.
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7.8

Robotics

Robots are used in many arcas of manufacturing, from heavy work right through to
delicate operations. Examples include paint spraying of car bodics, weldi

bodywork on cars, manufacturing of microchips, manufacturing electrical goods and
automatic warehouses.

Control of robots is either through embedded microprocessors (see Section 7.3)
or linked to a computer system. Programming of the robot to do a task is generally
done in one of two ways:

@ The robot is programmed with a sequence of instructions which allow it to carry
out a series of tasks (c.g. spraying a car body with paint).

Alternatively, a human operator manually carries out a series of tasks and how
cach task is done is relayed back to the robot (embedded processor) or
controlling computer. The sequence of instructions is remembered so that the
robot can automatically carry out each task identically each time (e.g. assembling
parts in a television).

Robots are often equipped with sensors so they can gather important information
about their surroundings. Sensors also prevent them from doing ‘stupid things’, such
as stopping a robot spraying a car if no car is present, or stopping 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 (.g. making specialist glassware for some scientific work) then it is often
better to still use human operators.

Advantages

@ Robots can work in environments harmful to human operators.

@ They can work non-stop (24/7).

@ They are less expensive in the long term. Although they are expensive to buy
initially, they don’t need wages.

® Productivity is higher, since they do not need holidays, are not ill, etc.

® There is greater consistency — every car coming off a production line is identical.

@ They can do boring, repetitive tasks, leaving humans free to do other more
skilled work.

Disadvantages

® Robots find it difficult to do ‘unusual’ tasks (e.g. one-off glassware for a chemical
company).

@ They replace skilled labour, leading to unemployment.

® Since robots do many of the tasks once done by humans, there is a risk of de-skilling.

@ Because robots are independent of the skills base, factories can be moved
anywhere in the world, again causing unemployment.
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7.9

Batch processing applications

There are several applications that make use of batch processing, the most common
ones being payroll, billing (electricity, gas, water and telephone) and cheque processing.

Payroll

At the end of cach pay period (usually weekly or monthly) a company needs to pay

its employees. Payroll systems are used to calculate wages and print out pay slips.

® The inputs are: employee details from file (e.g. rate of pay, tax code, bank
details), number of hours worked (often obtained from a timesheet), any
overtime working, holidays, ctc.

@ The processing done is calculation of: gross pay, any deductions (tax, national
insurance), net pay, etc.
@ The outputs are: printed pay slips, updating of the employee file, transfer to
Bankers Automated Clearing Service (BACS) if wages paid into a bank account, ctc.
et o I—M.am.m This is run as a batch system, where all the
e ol timesheets, cte. are gathered together before the
payroll calculations are done in one go (often over
[ B = |_.| Sioutroprts mght) Since there is no need for any further input,

Upde
employe

nor is it urgent to get the output (unlike in, for
example, a booking system), batch processing works

efficiently. The process is shown in Figure 7.11.

Figure 7.11 The stages in batch processing

7.10

Billing systems

Because companies send out their bill/invoices on a pre-determined date, all the

information is gathered together and then processed in one go (batch). Consider an

electricity billing system:

® The inputs are: customer details (address), charge per kKW (unit) of power,
previous readings, new readings taken from the electricity meter, bank account
details (if using direct debit), ctc.

® The processing done is calculation of: number of units of electricity used
(i.e. new reading minus old reading), customer’s cost (i.c. units used times charge
per unit), monthly payments made (if using direct debit), outstanding amount
owed or carried over to next bill, etc.

@ The outputs are: bill showing all the details, updating of customer file,
production of request for payment if not done through direct debit, etc.

The diagram of this process is very similar to that shown in Figure 7.11 for the
payroll system.

Automatic stock control system

Automatic stock control systems rely on the use of barcodes.

Barcodes now appear on most products sold in shops. They allow quick
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 that scans the barcode, retrieve the price of the
article and relay information back to the computer system allowing it to update its files.
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Figure 7.12 An
example of a
barcode

Barcodes are made up of alternating dark and light lines of varying thickness, as
shown in Figure 7.12. A number underneath the barcode usually consists of four
parts: 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.

The check digit can be calculated in a number of ways. The method discussed
here works for codes which contain 11 digits.

Consider the following code:

1 3 5 7 9 11 odd digit positions

51043112017

2 4 6 8 10 even digit positions

—

Add together the digits in the odd positions and multiply the sum by 3:
54+0+3+1+0+7=16
16 x 3 =48

%)

Add together the digits in the epen positions:
1+4+1+2+41=9

Add the two results together: 48 + 9 = 57

To find the check digit, calculate what needs to be added to 57 to make the next
multiple of 10 i.c. 60. Thus, the check digit is 3.

Hence the final codeis 51043112017 3.
Every time the barcode is read, this calculation is performed to ensure that it has
been scanned correctly.
Barcodes are used in the following applications:
library book systems (sce Section 7.13)
administration systems (e.g. in hospitals)
passport and ID card systems
some burglar alarm systems
equipment checking systems (safety records on maintenance of equipment)
automatic stock control systems (described in this section).

oo

The following description is a detailed account of how barcodes are used to control
stock levels automatically in a supermarket. Other retailers use similar systems with
only minor differences.

® Barcodes are attached to all the items sold by the supermarket.

® Each barcode is associated with a stock file, which contains details such as prices,
stock levels, product descriptions. The barcode acts as the primary key in the file.
A customer takes their trolley/basket to the EPOS terminal once they have
completed their shopping.

The barcode on each item is scanned at the EPOS.

If the barcode cannot 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 is found.
The appropriate record is accessed.

The price of the item is sent back to the EPOS, together with a product description.
The stock level for the item is found in the record and is reduced by 1.

The new stock level is written back to the file.
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@ If the stock level of the item is less than or equal to the re-order/minimum stock
level then the computer automatically orders a batch of items from the suppliers.
(Supplier information would be found 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, a flag is assigned to this item in the file to
indicate an order has been placed; this now prevents re-order action being
triggered every time this item is scanned before the new stock arrives.

The above procedure is repeated until all the items in the customer’s
basket/trolley have been scanned.

When all the items have been scanned, the customer is given an itemised bill
showing a st (with prices) of everything they have bought.

The computer updates the files containing the daily takings.

If the customer has a loyalty card, the system will also automatically update their
points total.

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.

Some newer supermarkets now allow customers to scan their own items at special
checkouts. These basically work in the same way as the normal EPOS terminals.

Online booking systems

Online booking systems rely on the ability to update files immediately, thus preventing
double booking, which could happen if the system response time was slow. Booking
systems are used for transport (flights, trains and buses), cinemas and theatres.

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.
© The customer clicks on the performance they wish to see.
® They enter the date and time of the performance and the required number of seats.
® A scating display at the theatre is then shown on the screen and the user clicks on
where they would like to sit.

The database is then searched to check the availability of the selected seats. If the
seating plan is shown on screen, this step is not required.

If the seats are available, the seat numbers are shown together with the total price.
Tf the customer is happy with this, they sclect ‘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 being used will already have their details).
They select a payment method and make the payment.

The theatre seats are then booked in the customer’s name.

The final details are shown on the screen, together with a reference number (in
case there are any customer queries later on).

An email is sent to the customer which they print out as their proof of purchase.
In some cases, this also acts as their printed ticket when they go to the theatre -
an e-ticket.

The database is updated with the transaction.
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Booking seats at the cinema is very similar.

However, booking flights is slightly more e STEREES
complex since it involves choosing airports, etc.
Figure 7.13 shows an example of an online

o0l

webpage for choosing flights. Posmics BB W e 18]
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7.12 Banking applications i e

The use of computer technology has s DR

revolutionised how we do our banking TH T T

transactions, for example: i

® internet banking (discussed in Chapter 6) Dot ot e

® the use of automated teller machines (ATMs) Figure 7.13 An online flight booking

@ chip and PIN technology. system

Automated teller machines (ATMs)

Automated 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. Table 7.3 summarises the process.

Sequence at ATM What goes on behind the scenes

Customer puts card into ATM.  Contact is made with bank’s computer.

PIN is entered using the keypad. ® PIN is checked to see if it is correct.
o Card is checked to see if it is valid.

A number of options are given:
o change PIN

o top up mobile

o see balance

® get money.

The customer selects the cash option.
A number of cash amounts are shown.

The customer accepts one of the options @ The customer’s account is accessed to see
or types in a different amount. if they have sufficient funds.

Itis checked to see if they are
withdrawing more than their daily limit.

The customer is asked if they want a

receipt.
The card is returned.  Transaction is OK.
Money is dispensed.  Customer's account is updated.

Table 7.3 Process for withdrawing cash from an ATM

Although ATMS are very convenient for customers, they do have a few disadvantages:
They are often in places where theft can take place unnoticed.

“Fake’ ATMs can be set up to gather information about the card and retain the card.
Some banks charge customers for the use of ATM:s.

Someone else could see the PIN being entered and could use this to commit
fraud at a later date (also known as ‘shoulder surfing’).
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Chip and PIN

Many credit cards are equipped with a chip as well as a magnetic stripe (sce Figure 7.14)
— this contains key information such as the PIN.

This system is designed to enhance security since it is better than relying only on
Figure 7.14 A chip a signature. When paying for items using a chip and PIN card, a form of electronic
and PIN card funds transfer (EFT) takes place. In this example, a customer pays for a meal ina

restaurant using a chip and PIN card:
The waiter inserts the card into the chip and PIN reader.
The restaurant’s bank contacts the customer’s bank.
The card is checked to see if it is valid (expiry date, whether stolen card, etc.).
If the card is stolen or expired then the transaction is terminated.
The customer enters the PIN using a keypad.
The PIN is read from the chip on the card and is compared to the one just keyed in.
If they are the same, then the transaction can proceed.
If they are different, the transaction is terminated.
A check is then made on whether they have enough funds.
If there are not enough funds available, then the transaction is terminated.
Otherwise, the transaction is authorised.
An authorisation code is sent to the restaurant.
The price of the meal is deducted from the customer’s account.
The same amount of money is credited to the restaurant’s bank account.
A receipt is produced as proof of purchase.

Exercise 7b
Indicate which of the following tasks is batch processing or online (both types).

Description Batch Online
Producing a monthly payroll

Processing bank cheques at the end of the month

Using an ATM to obtain cash

Booking seats for a train journey

Monitoring a patient in an intensive care unit

Manual stock taking system done at the end of each day

Welding of a car body using a robot

A satellite navigation system

Producing and updating a dictionary or encyclopedia

Printing out mobile phone bills at the end of the month

Getting prices of items at an EPOS terminal in a
supermarket
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7.13 Library systems

Many library systems are computer controlled. They usually involve the use of
barcodes on the books being borrowed and on the borrower’s library card (see
Figure 7.15).
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Figure 7.15 Barcodes on a) a library book and b) a library card

® The following describes a computerised library system based on barcodes.
® There are two files:
Book file (this contains a number of records made up of the following fields):

Date
published

Number of
books

Barcode | Booktitle | Nameof
author

Date due
back

Borrower’s file (this contains a number of records made up of the following
fields):

Borrower’s name Borrower’s details

Borrower's number Barcode of book |

borrowed

® When a borrower takes out a book, the book’s barcode is scanned. The book
details are then found on the book file.
® The borrower’s library card barcode is then scanned for the borrower’s unique
number. 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.
® On a daily basis, the borrower’s file is interrogated by the computer to see
which books are overdue for return:
The computer reads a record from the book file.
It compares the date due back with the current date.
If the date due back is less than (or equal to) the current date (i.c. carlier
date) ...
... using the barcode number of the book ...
... the book file is linked to the borrower’s file ...
... and the corresponding record is read from the borrower’s file.
The customer details are then found and a letter or email is automatically sent out.
The next record in the book file is then read ...
... until the whole file has been checked.
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7.14 Expert systems

These systems have been developed to mimic the expertise and knowledge of an
expert in a particular field. Examples include:

diagnosing a person’s illness

diagnostics (finding faults in a car engine, finding faults on a circuit board, ctc.)
prospecting for oil and minerals
tax and financial calculations

chess games e
identification of plants, animals and e
chemical compounds

® road scheduling for delivery vehicles.

A basic expert system is made up of a number
of elements, illustrated in Figure 7.16. Figure 7.16 Elements of an expert system

How to set up an expert system

@ Experts in the field are interviewed to find out what is needed in the expert
system.

Data is then collected from these experts.

A knowledge base (defined below) is designed and then created.

The rules base (defined below) is designed and created.

An inference engine (defined below) is designed and created.

The input screen and output format are also designed and created — this is
known as the user interface.

The expert system is tested against known conditions and scenarios.

It is also checked to see if it meets the original specification.

Experts are interviewed about how effective it is before the expert system goes
out on general release.

Advantages

® Expert systems provide consistent answers.

® They never forget’ to answer a question when determining the logic.

@ Using expert systems reduces the time taken to solve a problem.

® Aless skilled work force is needed, which gives the potential of saving money,
but also allows areas of the world access to expertise which they could not
normally afford.

Disadvantages

@ They tend to lack common sense in some of the decision-making processes.

® Errors in the knowledge base can lead to incorrect decisions being made.

@ It can be expensive to set up in the first place.

@ Considerable training is necessary to ensure the system is used correctly by the
operators.
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Example of an expert system: oil prospecting

@ An interactive user screen appears.
Questions are asked about geological profiles.
Answers to the questions and information about the geological profiles are typed in.
The inference engine searches the knowledge base using the rules base.
The system:
suggests the probability of finding oil as an output
indicates the probable depth of deposits
makes predictions about geological deposits above the soil
produces contour maps showing concentration of minerals, rocks, oil, etc.

Definitions of knowledge base, inference engine and
rules base

Knowledge base
This is a database designed to allow the complex storage and retrieval requirements of a
computerised knowledge-based management system (in support of an expert system).

Inference engine

This is software that attempts to derive answers from the knowledge base using a
form of reasoning,. It is how expert systems appear to use human-like reasoning
when accessing information from the knowledge base in an effort to find a
conclusion to a given problem. The inference engine is a type of reasoning engine.

Rules base

This is made up of a series of ‘inference rules’ (¢.g. TF the country is in South
America AND the language used is Portuguese THEN the country must be Brazil).
These inference rules are used by the inference engine to draw conclusions. They
closely follow humanlike reasoning.
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Systems analysis and design

In this chapter you will learn about systems analysis and design, specifically:
the analysis stage
the design stage:
validation
verification
the development stage
the testing stage
the implementation stage, particularly changeover methods
documentation
+ user documentation
» technical documentation
evaluation.

8.1

8.2

Introduction

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 cither a manual paper-based

system or a computer-based operation that is no longer

regarded as adequate for the task. Development and testing
There are many stages in systems analysis, as shown in

Figure 8.1. These are covered in Sections 8.2 to 8.7.

Implomentation

Analysis stage

The basic steps in the analysis stage can be summarised as

follows: Figure 8.1 The stages in
systems analysis

—

fact finding/collecting data from the current system

S}

description of the current system — establishing the inputs, outputs and
processing being done

identification of the problems with the current system
agreeing the objectives with the customer
identifying and agrecing the customer’s requirements

interpreting the customer’s requirements

N o ook W

producing a cost-benefit analysis
8 producing a data flow diagram.

Stages 2 to 7 are sometimes referred to as the feasibility study and this can be
further broken down as shown in Figure 8.2.
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8.3
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Figure 8.2 Stages in a feasibility study

Let us now consider the first item in the analysis stage — fact finding. There are four
common methods used in fact finding, which have been summarised in Table 8.1
overleaf. The methods are: observation, questionnaires, interviews and looking at
existing paperwork.

Design stage

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 here, but is by no means exhaustive:
designing data capture forms/input forms

designing screen layouts

designing output forms and reports

producing systems flowcharts and/or pseudo code

selecting and designing validation rules that need to be used

selecting the most appropriate data verification methods

designing and agrecing the file structures and tables

sclecting and designing the hardware requi

sclecting and designing the software req

producing algorithms or program flowcharts

designing a testing strategy/plan.

‘We will now consider in more depth two of these tasks: verification and validation.

Verification

Verification is a way of preventing errors when data is copied from one medium to
another (e.g. from paper to disk/CD). There are two common ways that verification
checks are carried out:

@ Double entry: in this method, data is entered #wice, using two different people.
The computer compares the two entries, either after data entry or during the data
entry process, and identifies any differences.

@ Visual check: this is the checking for errors by comparing entered data on the
screen with the data in the original document (this is #of the same as proof reading).

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 and Table 8.2 highlights some
of the more common ones used when writing computer software.



Name of method

Obsarvation

Description
Involves watching personnel using the
existing system to find out exactly how it
works.

Questionnaires

Involves sending out questionnaires to the

rce and/or to customers to find out
their views of the existing system and find
out how some of the key tasks are carried
out.

Interviewing

Involves a one-to-one question-and-answer
session between the analyst and the
employee/customer.

Looking at existing

paperwork

Allows the analyst to see how the paper files
are kept, look at operating instructions and
g 'manuals, check the accounts, etc.

Advantages

= The analyst c

= Itis possible
done.

= Itisa relative

= The question
auickly.

e Itisa relative
= Individuals c
they want.
= Itallows quic
= Itgives the o

interviewaae i
nswers to tt

= Itallows th
feedback fro
easier to exte
= Itis possible |
intarview pre
specific to th,
= Itisagoodn
to probe dee
of the existin
= Itallows info
which was nc
other matho:
@ The analystc
the paper sys
= Itallows the

requirement:
devices nead

Table 8.1 Different fact finding methods
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Validation check Description Examplels
Range check Checks whether data is within A person’s age should be in the range > 0
given/acceptable values. but < 150.
Length check Checks if the input data contains the If a field needs six digits then inputting a
required number of characters. five- or seven-digit number, for example,
should cause an error message.
Character/type check | Checks that the input data does not contain | A person’s name should not contain any
invalid characters. numbers but a person’s height should only
contain digits.
Format/picture check | Checks that data is in a specific format. Date should be in the form dd/mmiyyyy.

Limit check

Similar to range check except that only one | Input data must be > 10.
of the limits (boundaries) is checked.

Presence check

Checks if data is actually present and has not| In an electronic form, a person'’s telephone
been missed out. number may be a required field and if no
data is present this should give rise to an
error message.

Consistency check

Checks if fields correspond (tie up) with each| If ‘Mr” has been typed into a field called title
other. then the gender field must contain either
‘M’ or ‘Male’.

Check digit

Looks at an extra digit which is calculated | Check digits can identify three types of
from the digits of a number and then put on| error:
the end of the number (see example in » if two digits have been inverted during
Section 7.10). input, e.g. 13597 instead of 13579
e an incorrect digit entered twice,
e.g. 13559 typed in instead of 13579
 adigit missed out altogether, e.g. 1359
typed in instead of 13579,

Table 8.2 Common validation methods

8.4

Development and testing

Once the design stage is completed, it is then necessary to create the system and fully
test it. This section considers some of the development stages and testing strategies
which are often adopted by systems analysts.

Development stages

If the system contains files (c.g. a database) then the file structure needs to be
finalised at this stage (e.g. what type of data is being stored in each field, length of
cach field, which field will be the key field, how the data files will be linked, etc.).
Once the file structure has been determined, it is then created and fully tested to
make sure it is robust when the system actually goes live.

Since it is important that the correct data is stored in files, there are certain
techniques that need to be adopted to make sure the data populating the file/s and
database/s is at least of the right type and that it conforms to certain rules. Validation
routines and verification methods (discussed in Section 8.3) 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 any data transferred from a paper-based system
to an electronic system has been done accurately.
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8.5

Any system being developed will have some form of user interface. The types of
hardware were chosen in the design stage. How these are used to 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 output will be
presented. If specialist hardware is needed (e.g. 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 the user screens are
user friendly and that the correct output is associated with the inputs to the system.

Testing strategies

Testing of each module needs to be done to ensure each one functions correctly on
its own. Once the development of each module is completed, the whole system
needs to be tested (i.e. all modules functioning together). Even though each
individual module may work satisfactorily, when they are all put together there may
be data clashes, incompatibility and memory issues, etc.

All of this may lead to a need to improve the input and output methods, file and
database structures, validation and verification methods, etc. Then the system will
need to be fully tested again. It is a very time-consuming process but the system has
to be as perfect as possible before it goes live.

Testing will use many different types of data, which will fall into one of three
categories: normal, extreme or abnormal. Let us suppose one of the fields in a
database is the date and this must be in the form dd/mm/yyyy, where each element
of the date must be numeric:
© Normal: this is data which is acceptable/valid and has an expected (known)

outcome, ¢.g. the month can be any whole number in the range 1 to 12.
® Extreme: this is data at the limits of acceptability/validity, e.g. the month can be

cither of the two end values i.e. 107 12.
® Abnormal: this is data outside the limits of acceptability/validity and should be

rejected or cause an etror message. For example, all the following values are not

allowed as inputs for the month:
negative numbers (c.g. -1, -15)
any value greater than 12 (e.g. 32, 45)
letters or other non-numeric data (e.g. July)
non-integer values (c.g. 3.5, 10.75).

Implementation

Once the system is fully tested, the [ 7 caffon the newsystem
next stage is to fully implement it.

Some of the stages in this process Scan i the documents
are shown in Figure 8.3. ety B elesten E [W]

‘We will now consider

changeover to the new system in ‘Download files to new database

more depth. As indicated in Figure

8.3, there are four common methods
used for changing over from the old [

system to the new system. Each one
Pilot implementation

has advantages and disadvantages,

shown in Table 8.3, which need to
be weighed up before the most

appropriate method is chosen fora  Figure 8.3 The implementation stage
particular application.




Changeover method
Direct

The old system is stopped
overnight and the new system
introduced immediately.

Advantages an.
The benefits a

Parallel running

The old and new systems are
run side by side for a time
before the new system takes
over altogether.

If the new syst
It is possible tc
Staff have tim
It is more expe
both systems t

ot implementation

The new system is introduced
into one part of the company
(e.g. into a warehouse of a
supermarket) and its
performance assessed.

If the new syst
It is possible tc
than parallel r
The costs are <
being used in

It is more expe
evaluated bef

Phased implementa

ally, only part of the new

old system is fully replaced.

If the latest p=
failure, hence
It is possible tc
This is more e>
each phase be

Table 8.3 Changeover methods
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Table 8.4 compares the costs, input requirements and risk of failure for all four
changeover methods.

Changeover
method

Relative costs Inputneeded by  Input needed by  Impact of failure
the user systems team

Parallel

Pilot

Phased | Medium i Medium

* Low if successful, otherwise very high amount of input needed
Table 8.4 Comparison of the four changeover methods

8.6 Documentation

Once the new system is fully developed, a consi amount of d

needs to be produced a) for the end user, and b) for people who may need to modify
or develop the system further at some later stage. There is some overlap between the
two types of documentation, but the basic requirements are shown below.

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:

the purpose of the system/program/software package
how to log in/log out

how to load/run the software

how to save files

how to do a search

how to sort data

how to do printouts

how to add, delete or amend records

screen layouts (input)

print layouts (output)

hardware requirements

software requirements

sample runs (with test data and results)

error handling/meaning of errors

troubleshooting guide/help lines/FAQs

tutorials.

Technical documentation

Technical documentation is designed to help programmers and analysts who need
to make improvements to the system or repair/maintain the system. This can consist
of any of the following:

@ purpose of the system/program/software

@ program listing/coding

® programming language used

© flowchart/algorithm
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8.7

input formats

hardware requirements

software requirements

minimum memory requirements
known bugs in the system

list of variables used (and their meaning/description)
file structures

sample runs (with test data and results)
output formats

validation rules

meaning of error messages.

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 cvaluating how well the new system has worked. This can
ultimately lead back to a re-design of part of the system if there is strong evidence to
suggest that changes need be made. If you look back to Figure 8.1 in Section 8.1,
you will see that the evaluation stage feeds back into the design stage. To evaluate
the system, the analyst will:

compare the final solution with the original requirement

identify any limitations in 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 the performance of the new system with the performance of the old system
observe users performing set tasks, comparing old with new

measure the time taken to complete tasks, comparing 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 require changes to either hardware or software.

Hardware may need to be updated because:

@ of feedback from end users

@ new hardware comes on the market, making change necessary

® there are changes within the company which require new devices to be added or
updated.

Software may need to be updated because:

@ of feedback from end users

® changes to the company structure or how the company works may need
modifications to the software

@ changes in legislation may need modifications to the software.
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] Communication
In this chapter you will learn how to:
W open your mailbox
W organise your mail
W use email etiquette
M send an email
m send a file as an email attachment
W receive an email
W receive and save a file as an email attachment
m reply to an email
m forward an email
W copy an email to another mail recipient
W manage your email contact lists
W locate and download information from the internet
W use the internet to locate information on a specified website
W use the internet to search for information using a search engine.
For this chapter you will need this source file from the CD:
W STYLE1.CSS
9.1 Using email
Email is short for “electronic mail’ and is a method of sending text-based messages
from one computer to another or using mobile phones. Email is usually received
instantaneously by the recipient’s mail provider and frequently waits there until the
user accesses their mailbox. Some mail providers will allow users to have their
i messages forwarded to their mobile phones. All mailboxes have a storage limit and it
int

Your email system
will be protected
by a password.
Make sure that you
keep your
password secure.

92

Hint

If this icon does not
appear, select the
Start button,
followed by All
Programs and
Windows Live Mail.

can be very easy to fill your mailbox. If this happens, you will not be able to receive
the messages sent to you.

To use email you must have a mailbox with an email address. These can be web
based like Windows Live Mail or use an internally hosted mailbox, which is common
in many schools. For this chapter, T have created a new email account with Windows
Live Mail. Although I will use this for the exercises in this chapter, most of the skills
are transferable to other email editors and the underlying structures are the same.

Opening your mailbox s it s et
To open your mailbox, go to the Windaws e
taskbar, usually found along the bottom
of the screen. Select the icon for Windows
Live Mail (it looks like a white envelope) M it e
and click the left mouse button on this icon >

to open the email editor.

3 ot

e L —
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B Quicksiews
Epr——

25 Unresd from cortacrs
D Unvesd oo

| 2 ouns
& st
B ket

& Detsditem:.

g Addan e-mai accourt

Your email editor will open and look similar to this. You may need to enter your
email address and password in some systems.

4 | Findamemsge

el
e Inbox

Ther 31 e n thi v,

Ther o miscage selectec

l=m 8@ s
S mesige o e  Vior o ] Noen mesages
9.3 Organising your mail
At the moment the mailbox is empty, but it will soon fill with a flood of messages.
These will need organising into logical groups. You need to decide on the groups
you want and then create and name folders to match these groups.
Task 9a 5 inbox - Windows Live Mail k|
Hint Create new folders in your email editor called 'IGCSE ICT" Mot om0l munhes)

If the menu bar
is not visible, click
on the New button,
and select Folder
from the

pull-down list.

Sove stachmmens,
Sove asstatonery
Folder

Iopot

Epot

P

Herttes.
properie:
Womcftine

B

and ‘Friends’.

Select your email account by clicking on your email
address in the left column of the email editor.
Select the File menu, followed by Folder, then

Create new folder...

§ messaget 0 urresd

like this.

There s meszage eected.

+ Quick views
Unread e-mail
Unread from contacts
Unread feeds

1 Hotmailo (grahamabrown)
Inbox
Dafts
Sent items

W Working onine
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In the Create Folder window, enter the text
IGCSE ICT in the Folder name: box w5
Click on (227 to create the new folder. Repeat
this process to create a new folder called ‘Friends’.
The editor should look similar to this.
You can use these folders to store all the
messages that relate to that topic.

[ Inbox - Windows Live Mail

File Edit View Tools

5 Inbox
2 Dt

B Sentitems
8 Junk e-mail
@ Delted tems
6 5713 Book
=

55 Frends

1§ 16csEiCT
5] Add an &-mai account

eira g > B -

Hotmail.co (graham..brown)

Actions  Help

Find a message

There is no message selected.

There areno tems in
thisview.

0 messagefs), 0 unread

B Working online

9.4

Email etiquette

When using email, use these basic rules to help you to gain respect of other online users:
Do not type using all capital letters — this is read as shouting in an email.

Do not leave the subject line blank.

Do not use coloured text and backgrounds. These are more difficult to read and
can take up a lot of space in an email inbox.

When sending a number of people the same email use ‘bec’ rather than ‘e’ as it
protects their email addresses from being passed on and reduces the chance of
them getting junk mail.

Do not forward chain letters and similar types of email as these can take up
valuable space in an email inbox.

Do not give out any personal details like phone numbers, passwords, bank
account details, etc. in emails.

Email communication is private. In most countries, you are likely to be breaking
the law if you post the content of an email to you in a public place without the
sender’s permission.

Compress or zip email attachments where possible before sending them. This will
allow larger documents or other files to be sent quickly and take up less storage
space in the inbox.
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9.5 Sending an email

Hint

If the Cc: and Bec:
options cannot be
seen, click on Show
Cc&Becto get
these boxes

Task 9b
Send an email message to David Watson. Use the email address
david.w.watson@hotmail.com and let him know that some of the source files for Chapter 15
of the book are almost complete. Copy this message to a user with the email address
a.n.other@hoddereducation.co.uk and send a blind carbon copy to
best.book@hoddereducation.co.uk.

Make the subject line for the email ‘0417 IGCSE text book"

Open your email editor and access your
mailbox, using your email address and
password. Click on New to create a
new email message.

This opens the New Message
window. Enter the email address of the
person that you wish to send the email
to in the To: box. In this case the
message will be sent to David Watson.

4 B Quickviews
5 Unread e-mal
5 Unread from contacts

Unread feeds There are no

e o [ 2

deo
B
Subject:

Addpows 25 layour &5+ @ Sutoneryv A Adalv B0 B 1 »
@ ey

Make sure that you type the address accurately, carefully checking spelling and
punctuation. One error in your typing will mean that the message will not be sent to
the correct person. This person will not be aware that you have ever sent them a
message. If you have contacts that you email often, add them to your contacts list
(sometimes called an address book), and select them from there. This reduces the
chance of errors when typing the cmail address. Clicking the left mouse button on
the [1] To: icon opens the contacts list.

If you wish to send a copy of the message to another person, add their name to
the Ce: (carbon copy) box. Again, if the person’s name is already in your contacts
list, use the [L} Ce icon to find and add their email address. For this task, a copy of
the message will be sent to a.n.other@hoddereducation.co.uk so include this address
in the carbon copy box.
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You can also copy the message to another person using Bec (blind carbon copy).
None of the people receiving the message will be aware that a copy of it has been
sent to anyone in the Bee: box. It also prevents the email address that was used for
the blind carbon copy being p1sscd 5 othcr people. For this task a blind carbon
copy is to be sent to best.book@t ion.co.uk, so include this address in
the Bee: box.

The subject line of a message lets the person receiving the email know what the
message is about. This will allow them to read the most urgent messages first. Add
the subject line ‘0417 IGCSE text book® in the Subject: box, ———————

Enter the content of the message in the main message box. Remember to use a
greeting at the start of the message and a salutation at the end.

When you have checked your
cemail to make sure that there are {2 67ect et e |
10 errors, click on Send. The email ot rans Sas eentee
will then be sent to the mailbox of
cach person in the To:, Cc: and

n Stmmttonion | fon ]

e boxes: e
081 NsL3t tert book]

Activity 9a WAk Einos @ BSwionmy - Addeis P10- B 7 »

Send an email to your teacher with

the subject line ‘email’. Copy this to i,

two other people in your class, o

informing them that you can now e |

send them messages using email. b

Your tutor will send you a reply,

which will set veal ariother task e

9.6 Receiving an email

Click on the Inbox for your email account. Any emails received will appear in this
window. In this example, the new email message has been received and can be seen
here. New (unopened) messages appear in bold in this centre column of the window.

Double clicking the left mouse button on the message will open it in a new
window and will look similar to this.

o Vi
B Quickviews @ Unknownsender  Dee block | Alow scader ~
4 nrcsa ot 1) ¥
oo W s | ([ S e
Unvesd et Q1501
[ETrmTr— L T el b
o o snoherghodderducstion couk;
D 0417 IGCSE text book
5 st
M koo ncd Hiave, e
T vectediens i
= “The first sourca fils for chapter 15 are amost
5kt an e st campleta. 1 wil s2nd them 10 you i ths next few days.
- Regarcs,
8 3
Swe e Fepaite
e W Wing oniee
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To reply to the message click on Reply, or to reply so that all the people placed in
the To: box and Cc: box in the original message can sce the reply click on Reply all.

) 017 GcsE tnbosk. VI e e e o)

File Edit View Tools Actions Help

310120091504

The first source fles for chaier 15 are almost complete. I will sShd them to you in the next few days.

Regards,
Graham

Boyond Hotmail - sea what dlss you c\\ao with Windows Live Eind out moral

If you wish to send this message to another person without adding to the conten
use Forward.

Using the Reply or Reply all options allows you to add your text to the message,
but send the original message as well. You may notice that the email addresses of the
people who were blind carbon copied into this message are not visible to the other
people receiving the message, unlike those who were carbon copied.
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9.7 Managing your contacts

You can add a contact to your e
address book when they send you an E
email message. As you can sce there
is an option to add this sender to
your contacts list. Click on the Add
to contacts hyperlink to open the et Heenepr
Add a Contact window. ———  we | [smimesenewisicn ||
Some of the details have been b
automatically filled in from the email | = | ——
you were sent. Complete any other
personal details that you wish to
include on the forms. You can
include more contact details using
the tabs down the left side. When
you have completed the form, this e —
person can be added to your list of e ] o)
contacts by clicking on [Eiwes).
Your contacts list can be managed by selecting the Tools menu in Windows Live
Mail, and clicking on Contacts.... This will open the Contacts window.

Fistname: Lotnone:
Banam oo

pras

] Windows L Contacts (rom_da wgtscn Bhotmaileon) - =)

Fe Bt Yew Actions Help

Graham Broun |

Grabam 0w

& cencan
[ E—
8 Getyour o Spoce
8 Gotoyour ends it

New contacts can be added, existing contact details edited and contacts deleted from
this window. You can also organise your contacts into groups. You can use these groups
to send a single email to all of the people in a group at the same time by selecting the
group name rather than contact name. You can create multiple groups and contacts can
belong to more than one group. Groups can be deleted by right mouse clicking on the
group name then selecting Delete Category from the drop-down menu. Deleting a
group does not delete the contacts in it and removing a contact from a group does not
delete the contact from your address book. Your contact details can be shared with
others using this system, but this is not recommended.

Activity 9b

Add the email addresses and other contact details of two of your friends to your contact list.
Check that these contact details work by sending them a test email. Reply to messages sent by
your friends letting them know that the details are correct.
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9.8

Sending a file using email

Task 9¢

Send an email message to David Watson and a copy to a.n.other@hoddereducation.co.uk
with the file STYLE1.CSS (from the CD) attached to the message. Make the subject line for
the email ‘First stylesheet’.

Prepare the email for
sending as you did in
Task 9.2. Enter the email
addresses, subject linc and
the body of the message.
The completed message
should look similar to this.

Click on Attach to start
the process of attaching the
file to the message. This
opens the Open file
window.

Select the file to be
sent before clicking on

B+ Wiuiry - Abas Bio- B 1 U

This will add the file
as an attachment to the
message. This process
can be repeated to

attach multiple files to a  Convolpanel -
message. When you i
have checked the Ui Crapters

L i Chapter1s a
message and it is ready B

to be sent, click on

[P p—
Send.

[ ———

it Yoot Farmet ol sios
D% conmmasorenoumatcon T rom [asemebom@hamie ]
LR ———
W Bee ————— —— —————1
bt Chagierts - - - ]
LR ponp——r—— 2
S hcdphotos S imon smv @smensys Adoie W0 W 1 1 Av jSv e %o o» |
1o,
Regarce,
Granam
Activity 9c

Read the reply that your teacher sent you after Activity 9a. Reply to this email, sending them
the document that they have asked for with your notes in it.
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9.9 Receiving and saving a file using email

Click on the Inbox for your email account. All messages that you have received will
appear in this window. In this example, a new email message has been received. The
-paperclip shows that the message has an attachment. Open this message by double
clicking the left mouse button on the sender’s name. The message will look similar

TS

The ft sowce o Fr chaptr 1 o

o st 4
Compite. 1l send them 16, yu i e e T dvs. ||
Rugards,

‘To open the attachment, double click the left mouse button on the attachment name.
Then click on [ _] in the Mail Attachment window.

oty =E) e o
e et e
raam roun (Appies e i) L
s ]
To enidinroresice
‘: another@hoddeeducation couk; Lt csimstwcsmmoinishiasend
&1 compauicsaisbpe N
Chmpter 15 o T e b
If you prefer to save the file, right
Rogars. -
Gram mouse click on the attachment name
i “| to get a drop-down menu.
Hint & P

o To save a single file use Save as...
Emat')l ma‘dhi"ems g (Saveall..is useful for multiple files), which opens the Save Attachment As window.
s bonot ™ Choose the filename and the folder location for the file, then click on - s..J.

open an

unless [Comes e
you are expecting it - ]
and know and trust
the sender.

e
o dnitsntanhemaom:

(o s sthshen o

11 e cempegss 01 e

SR —
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9.10 Using the internet

9.1

The internet is a wide area network, made from a number of individual computers
and networks linked together to form one large network. It is worldwide and can be
accessed by anyone with an internet connection. Anyone can add information to or
have a server on the internet. This means that some information on the internet is
incorrect, biased or unreliable, although other information is reliable and factual.

There are two ways of locating information from the internet. The first is by
accessing sites that you know about using their URL. The second method is finding
the information that you are looking for, but you do not know where to look. This
method involves using a search engine.

Opening a website from a URL

18 o Quaictons o G W et o =13} URL is short for uniform
e # - resource locator, which is the
umquc address given to any
- d found on
internet. The URL contains
two parts: the first is the type
of protocol being used (e.g.
hetp://) and the second is the
name of the computer (e.g.
‘www.cie.org.uk). There may
be a third part which gives the
pathway within this computer.
Open your web browser and
type the URL of the site that
you require in the Address
bar, followed by the <Enter> key. In this case the address added is for the
homepage of the CIE website.

If you know the URL for a page within the website, you can type the full
entry into the browser to get to a particular page. For example if you wanted the
0417 page within this site you would enter this URL: http://www.cie.org.uk/
qualifications/acad; bject?assdef_id=969 to obtain this page
of the website.

To avoid having to retype long Qs Wt o =)
URLs like this, use the Add m\ée e e LA »-
Favorites icon to store this URL ‘} E— B

in your browser. To open your
stored favourites, use the DY
eEn nterustonal Ex
Favorites icon. ‘ T
1

} p—— mm,‘

‘Technology (0417)
T lrmten omraricnton Tty
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9.12 Using a search engine

A search engine is useful if you do not know the URL of a website or if you want
information and do not know where to look. There are many search engines that
appear to use different methods, but the underlying function of all search engines is
the same. They take the words that you enter as a search string and look up in their
database of webpages those that appear to match your search string. The more
detail that you put into your search string the more likely the search engine is to find

the results you require.

Task 9d

Search the Internet for information on ‘learn to scuba
for a scuba diving trip to the Red Sea.

Open a webpage with a search engine. In this case you are going to use the URL
www.google.com. As this has been entered into the browser, this has been re-routed

dive’ in your country in preparation

to a local version of the website hosted in the UK.

To search for a topic enter the search string in

B o oo it i i
G - &) hormmoonideser <[4y x || veseorn 2.
e de [ oo R e |
Web inages fas News Soong Mal moe v e | S0~

SUK
| P
ImFosing ucky =
Seach. ® thoweb © pagesforthe UK
@ et [Poteceitiede 00 o~

Your choice of search string is very important. If you type only the words ‘scuba
dive’ then click on the search engine will find these results. You can see
that the search engine has found eleven and a half million possible webpages.
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To improve the search you can select the pages from the UK radio button (this
may vary depending upon your location). This would make sure that only local sites
are included in the search results. Changing the search string to include ‘learn to
scuba dive’ will also reduce the number of web pages found.

These two stages have reduced the number of possible webpages to just over
thirty thousand.

1 cu0 v - e sesch-Vindos reme i

B it gogcs s wasiomsto =] [ 39
[Py z
o 9| g die- Google sesch | BBk =
Web Iouges Ve Ube ta Shsmn Ul man v

Google iani s

Seadt © e wel B pages domibe UK

b Stoucsoes esuts 110 ot st 3,80 o o 0 scuba dve. (079 3econas)
‘Seuba Diving Garses Sponsercitnks Syonsase ks

e ACIOADTuAGS O DTG Expart Locl Knowoes -5

Gonre 1D, B

Lenlo e e e e 401 2
Leamm o Dive i e UK Open War carses .
o

e Vit O o Ome Supmsion

RecnTeo
Divina Lessons & Couses Scubia D Sre
tre  LeamThe Sosica ONAPADI  Loarnto dho, Eeigen:ssee
4L 14 For2 waneres o 200k
Ergs

n to Scuba Dive, Essex PADI Diviny Div

Ecpapment, UK Dive Tips Leam ToDive it ¢
Lear t Scba s wihcur PADI sppced cvng msimetors Ao

BADI BSAC a

—The results of this search appear on the page.

Most search engines will show sponsored links as the first few results of the search,
These are websites that have paid money to have their webpages at the top of the
results, in the hope that this will bring them more customers. These are not always the
best links to use. Some scarch engines will tell you that this has happened like this.

i
5

- 'Googl e

s Do

This scarch could be refined further by adding the name of the local town or
city in the search string. A better way to refine your searches is to use the advanced
L search option available in many search engines.
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Hint

spelling errors in
search strings are
the most common
reason for search
errors. To help
solve these
problems, enter the
search string into
your word
processor, check
the spelling, then
cut and paste the
search string into
your web browser.

Selecting this will take you to the Advanced Search window.
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W re took?

Tfan cxact phrase needs including in the scarch, like ‘Red Sea’, place this text here.

This would find any websites relating to the phrase ‘Red Sea’ but not find cither
the word ‘Red” or the word “Sea’ on their own.

If there are words that you need to have one OR another included in the search these
can be placed here.

If there are other words that you want excluding from the scarch place these here.
All of these options could be used to find the site or sites that you require. Look
carefully at the URLs and brief descriptions of cach site to help you decide which
site or sites might be more suitable for you.

Search engines can also be used in a website to search only within that site. These
are sometimes used in the practical examinations. If you need to use one of these,
take care to enter meaningful search strings, taken directly from the information in
the question paper. Each search engine works in a different manner and instructions
on saving and downloading are always given.
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Document production

In this chapter you will learn how to:
enter data from an existing file

key in and edit text

import images from a variety of sources
place and manipulate images

set the page size and orientation

set page margins

use headers and footers

set page, section and column breaks
use columns

set font styles and sizes

emphasise text

use lists

use tables

align text

set line spacing

correct errors.

For this chapter you will need these source files from the CD:
W ACTIVITY3.RTF ® TEXT3.RTF

W SNOWBALL.JPG W TEXT4.RTF
W TABLE1.CSV m TEXTS.RTF
W TABLE2.CSV W TEXT6.RTF
W TEXT1.RTF W TEXT7.RTF
W TEXT2.RTF m TREES.JPG

You will also need this source image for scanning:
™ SNOWANGEL

You will find this image at the end of the book, on page 300.

10.1

Generic file types

The practical examinations will ask you to open and edit data that is supplied to you
in the examination. These files will be saved in a file format that can be opened in
suitable software on all types of computer. For the examinations you must be able to
open documents from generic file types and understand their features and
limitations. Common generic files include:

comma separated values: these files have a .csv file extension. This file type takes
data in the form of tables (that could be used with a spreadsheet or database) and
saves it in text format, separating data items with commas

text: these files have a .txt file extension. A text file is not formatted and can be
opened in any word processor

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.
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10.2 Entering data from existing files

Hint

Ifyou have to
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 another. This
method can reduce
any problems that
could occur with
embedded objects.

Task 10a

Open the file TEXT1.RTF and insert the file TABLE1.CSV as a table within the document.
Change the document heading to ‘Winter weather forces schools to close'.

Save the document as Ch_10_Task_10a in your word processor's normal format.

You can use a variety of text and
document formats and include
them as part of your finished
document. These include .doc
(Microsoft Word documents),
.docx (also Word documents),
.rtfand .txt formats. Open
Waord. To open a document,
select the Office button.
in the top left corner of
the window, then click
on Open to obtain “l"' &

this window. i

Change the file types
that can be opened using the
drop-down menu. If you are e
unsure of the file type and e
wish tosee all the ailable Ty i
files in a folder select All Files. You can now see a list of all the
available files, including the file TEXT1. To open this file, click the
left mouse button on the filename, followed by | % .

Use the Office button and Save As... to save this document with the filename
Ch_10_Task_10a as a Word document, rather than in rich text format.

Now open the file TABLEL.CSV as a new Word document. An alternative to
copying and pasting the table into the document would be to place the .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 in
the practical examinations
where it is unlikely that you
will have time to keep updating
objects embedded into a
document.

The file TABLE1.CSV
looks like this when it has been
opened in Word———»

Now you need to edit it, to
turn the comma separated
values into a table and copy it e
into the file that you recently /|’ %
saved. Highlight all the text
and then select the Insert tab.

0
)5 = chapie0 » soue

NI R oot < o ord (STl
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Select the Table icon, then Convert Text to Table.... Because the text is
highlighted it will be placed within the cells of a table.

This opens the Convert Text @90y wa-
to Table window. Click on s
to create the table. If Word has
not offered you the correct
values for rows and columns
because the .csv file contains
both commas and carriage
returns, then the table may need |-
editing by either blank || C
rows and/or columns. In this = &
example, it has created an extra
column to the right. B
To remove this column, first
click the left mouse buttonina ||
cell in the right-hand column. | Woras1sn5 |
This removes the highlighti —l
from the table. In the same
cell, right mouse
click to obtain a
drop-down menu.
From this menu
select the Delete
Cells... option.
Choose the radio,
button for Delete /
entire column followed by “oc.
Copy this table and paste it
in place of the text <Place
table here> inthe
document that you saved as
Ch_10_Task_10a. This task is
continued in the next section.

[j—
0@ ouumes ,
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10.3

10.4

Keying in text

To change the document
heading, highlight the existing
heading and overtype this with
the new heading, Although this
seems one of the casiest tasks in
the practical examinations, it is
one where a significant number
of students fail to check their |
data entry. You will need to be
one hundred per cent accurate ‘ E
|

with all data entry, including

the use of capital and lower case

letters. The document should

now look like this. —___|
Save the changes to this

document.

Editing text

Task 10b

Open the file Ch_10_Task_10a.

Move the last sentence in the document so that it becomes the last sentence in the first
paragraph.

Add a new subtitle ‘School closures’ just above the table, and add this short paragraph:
The dramatic change in the weather has meant that a number of areas are experiencing
transport problems. This means that many schools across the country have been closed.’
between the subtitle and the table.

In the third paragraph change the word ‘was’ to ‘is', and add the word *has’ between
“Counties’ and "reported’.

Save the document as Ch_10_Task_10b in your word processor’s normal format.

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 the correct section of text. A useful tip
(especially if you are right-handed) is to highlight from the end of the text back to the
bcgmnmg rather than the other way around. Highlight the text like this.
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Hint

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.

You can now choose your method from:

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 obtain
the drop-down menu again. This time select Paste.

—

2 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.
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
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 between the
sentences and the line spacing between paragraphs matches the rest of the document.
In the practical examinations you are likely to be penalised for any inconsistencics.

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
document). Now type the
text ‘School closures® 5 FRPER oy oot
followed by the <Enter>
key. Type the new
paragraph. 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 s’ and it will replace
the original. To insert the
word *has’, place the cursor
between the words
“Counties’ and ‘reported’.
Ensure that there is a single
space on each side of the
cursor before you type the
word ‘has.

Save your d
with a new filename. The
finished document should
look like this.
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Hint

To import images
from a scanner or
digital camera, the
hardware device
must have been
installed on the
computer first or
the device will not
work.

10.5

Activity 10a

1 Open the file TEXT2.RTF 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 text '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. as a new
paragraph immediately before the paragraph that starts ‘Flights were suspended
In the last paragraph change the word ‘weird" to ‘unusual’ and add the word ‘national”
between ‘many’ and ‘newspapers’.

Save and print this document.

BwN

v

o

Importing images

Tmages for the practical examination can be imported from clip art, a digital source
like a scanner or digital camera, a file supplied to you, or an image from a website.

Task 10c

Open the file Ch_10_Task_10b.

Add a suitable image from clip art, from a scanner, from a digital camera and from the file
SNOWBALL.JPG.

Importing an image from clip art

To import an image from clip art, select the
Insert tab and click on the Clip Art icon.
This will open the Clip Art pane to the

art images available in some packages it is
sensible to search for images of a type to see what
is available. In this case the article is about snow,

g

50 you can add this as your search string in the

Search for: box. In the Search in: box, cHoose from the drop-
down list where you wish to search for the images: it could be on
the local machine or via a web search. This may also depend
upon the network settings of your system. Local searches will
result in fewer images being found (when T tried this search T
only obtained one result), but searching Everywhere may take a

long time dep upon your network
connection speeds. You must also define
the type of resource that you wish to
include. This is found in the Results

CipAt v x

should be: box which opens a drop-down
fd s idte: menu. In this case you want clip art, so
ensure that only this tick box is selected.
Clickon L&),

The results of the search may look like
this.

Move your cursor to the end of the
document and double click the left mouse
button on the image you want to place on

% Goatnofieorine
@ T

the page. You will manipulate this image
later in the chapter.
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Importing an image using a scanner

TImages can be scanned and added to your clip-art collection. ‘ ST | ||
Select the Insert tab and click on the Clip Art icon to open the 2 o

Clip Art pane. Click on the Organize clips... icon. ——— 5 o i

This opens the Microsoft Clip Organizer window. Select B UoatonOfice orine
@ Tos i,

the File menu, followed by Add Clips to Organizer, then
From Scanner or Camera....

This will open the Insert Picture from Scanner or Camera window. Select the
scanner in the Device box and click on [imst_]. Scan the image -
the instructions for this will vary depending upon the scanner software.

R W]

T e et oo
o

Devie

ETE———

Resduton: ®) Web Qualty () Brnt Quaity

e
5.8 Do otecton
02 s Conectens

‘ [Cms=t ) [ custominsert ] [ Concd

Clip Art The image you have

Sewchfr: scanned will be added to the
(] | images stored on thelocal | I Ced

searchi: machine and can be obtained | Seshi
from the Clip Art pane. [seecedcoectors 5]

B Eretee Remove the search string
from the Search for: box. In
th: Search in: section, use the
list and select only
the option for My Collections.

In the Results should be:
box, tick the boxes for Clip Art
and Photographs. When these options have been selected
click on[[_wmr__]. The scanned image, plus any others
stored locally, will appear like this.

Double click the left mouse button on the scanned image
to place it on the page.

@0 of
-] Web Colections

/E

-0 Sounds

Importing an image using a digital camera

You can import an image from a digital camera in one of two
ways. Both methods require you to attach the digital camera to
the PC, turn on the camera and, if required, select the PC sctting

O e | on the camera. All cameras ae slighly difcrent in this respect.
© s s bk The first method is similar to using the scanner, and adds

an image or images from
the camera into the clip-
art images stored on the local machine. As for the
scanner, select the Clip Art pane, the Organize
clips... icon, then File, Add Clips to Organizer,
and From Scanner or Camera.... Choose the
camera from the available options like this.

[insen itus rom Scanner o Camern [E2=)
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Click on the button to open the Get Pictures from...

window.

Depending upon your camera, you may need to find the correct folder. When you
have found this you will see all the pictures available on the camera. Click the left
mouse button to select an image or use the left mouse button and <Shift> or

scanned earlier in this section.

Start button, followed by Computer.

<Ctrl> keys to select multiple images. When you have chosen the images that you
want, click on [&zs=]. This image will now be available as clip art, like the image

The second method is to attach the digital camera to the PC and click on the

Which pictules do you wantto copy?

Documents

W2 crosteOffce wiord 207

@

5 oo

) et ptsions

e

At s T2

This opens the Computer window and
allows you to browse the available storage

devices. Select the Removable Disk
option (it may have the camera name
here). Copy the image file and paste it
into the word-processed document.

Importing an image
provided for the task

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 the [t 5
button. This will insert the image
into the document. Save the
document with a new filename.

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.

s s Faae Toble shapes Smarit Cract

| Tases | Thustrtions

Indt Picture from File
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10.6 Resizing images

Task 10d

Open the file Ch_10_Task_10c.

Resize the image SNOWBALL.JPG to & centimetres high and maintain its aspect ratio. Place
this at the top right of the first paragraph.

Resize the clip-art image t0 2.8 high and 2 centi wide. Place this image at
the top left of the second paragraph. Ensure that the text wraps around both of these
images.

Place the scanned image to the right of the table, aligned to the right margin. Resize this
image if needed.

Place the image from the digital camera to the bottom left of the page. Crop the image to
remove the top 25 per cent of it. Ensure that all the text and images fit on a single page.

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... option.
This opens the Size window.

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 both selected.

Fomat riaure..

acpe Change the Height: of the image to
eatve o aigin picure sz 8 centimetres and click on [Came].

“""’g"” Use a similar method to resize the
e : g 5 .

o clip-art image to 2.8 centimetres high by
e, 2 centimetres wide. Select the clip-art

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.

Hecht Z3Siom Wk T
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Hint

If evidence of an
image size or the
aspect ratio is
required for a

practical

examination, you
can use screenshot
evidence of this

window.

10.7

This means that you will probably [5a =)
distort the image from its original | —— =
proportions. To do this, ensure s AtTen |

boxes have their ticks removed. S

that both of the aspect ratio tick\ Size and rotate

Use the Height: box to change Rotation: [0°
this setting to 2.8 centimetres and il
the Width: box to 2 centimetres.

This will change the
proportions of the image from

Scale
teoht:  [00% [ width: 100
7 Lock aspect thtio
] Relative to ofginal picture size:

this, to this Crop from

tef:  [oom |

Ront:  [oom  [4] Botom: [oom

] T [oem

Orignal size
Heght: 7.62an Width: 7.62am

Notice how the second image is slightly thinner but the same height. This task s
continued in the next section.

Wrapping text around images

Task 10d requires you to place the resized SNOWBALL.JPG image at the top right
of the first paragraph. A question like this would expect you to align the image to
the margins and to the top of the paragraph, and there is a further instruction to
warp the text around the image. It is often wise to set the text wrapping first, then
place the image. To set the text wrapping of the image, right click with the mouse
on this image. From the drop-down menu, select the Text Wrapping option.

You get a sub-menu with the layout options. Useful ones include:

—

. 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.

2 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.

3 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....

Behind Text

This places the image behind the text. Tt can be used to set a background image
in a document.

'S
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o

In Front of Text
This places an image over the top of the text.

o

Top and Bottom
This places the image with the text above and below the image, but not wrapped
to the side.

~

More Layout Options
This can be used to give more options to the selected layout types above. For
example: if a Square layout is selected you 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.

For this task, set the Text Wrapping
of the image to Tight using the sub-
menu.
To move and place the image, click
and hold the left mouse button on the
image and drag it to the top right
corner of the first paragraph. When
you have roughly placed this image,
right click on the image again. Select
the Text Wrapping option, followed
by More Layout Options..., to get the
Advanced Layout window. Click on the Khvedioes ]
Picture Position tab. ———————————————
In the practical examinations you will be |
expected to place images precisely. To align
the text to the right margin, in the
Horizontal section, first select the
I:Alignment radio button and then set the

L
o o
]| worcon

age Right aligned relative to the Margin.

Avandpd Layt \ Hl#ﬂ
por g i

To align the image to the top line of
the paragraph, in the Vertical section, select
the Alignment radio button and then
Top relative to the Line. To set the
position, click on "ot Check that this has
worked correctly. If not, this is usually due
to the image being placed with too little
precision when it was dragged and dropped.
Try dragging and dropping the image again
and repeat the process.
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Repeat both procedures for the clip-art image, wrapping the text using Tight,
and placing the image with a Horizontal alignment of Left relative to the Margin
and a Vertical alignment of Top relative to the Line.

To place the scanned image to the right of the table, aligned to the right margin,
follow the same procedures as above, set the wrapping and align the image with the
right margin. The image is still too large for the space; no size has been specified,
but it needs resizing without changing its aspect ratio. Use the drag handle in the
corner to resize the image (do not use the drag handles in the middle, as they will
affect the aspect ratio).

The resizing has been completed so that the
rparagraph below the scanned image does not have

to wrap around it. This has been done to ensure
that the final instruction within this task to
“Ensure that all the text and images fit on a single
page’ can be completed.

The image from the digital camera may need to

be rotated before it can be placed on the page or
| resized. Click the left mouse button on the image
‘ to select it. You will notice a rotate handle as well
as the drag handles used to resize the previous
ke image. Hold down the Shift key, then click and
starn Countiss has reported more than | hold the rotate handle and drag it in a clockwise
. . direction (like the arrow). When the image has
S et Sl e sad | rotated through 90 degrees (so that it is upright)
let go of the mouse button.

nany -
have

a0

nany =
bave

ed on
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The rotated image will need resizing
to fit the available space. It is
recommended that you resize the
image to a smaller size than required
at this stage. This image should have
the text wrapping set to Tight, and
placed with a Horizontal alignment
of Left relative to the Margin and a
Vertical alignment of Bottom
relative to the Bottom Margin.
Then resize the image to fit the
available space. The page should
look like this. This task is

continued in the next section.

10.8 Cropping images

To crop the image from the digital
camera, click the left mouse button
on the image, then on the Format
tab (which should have the text
Picture Tools displayed above it) at
the top of the window. From the
Size section of this toolbar click on
the Crop icon.
This will change the drag handles
used to resize the picture to crop
handles, which are used to cut off a Qb ] 0 2
portion of the image. Drag the top Evafe TaR. ke (Crabe et
handle down so that approximately . .
the top 25 per cent (a quarter) of the
picture has been removed. To resize
the image again, you must click your
left mouse button back on the text,
then on the image, so that the crop
tool has been removed and use the
drag handles to resize the image.

1] neion: 13 en 3

Crop Zlwian ascn

Activity 10b
1 Open the file saved in Activity 10a. Add the image TREESJPG
(from the CD) and rotate it through 180 degrees. Resize it to
7 centimetres wide, maintaining its aspect ratio. Place it at the
top left of the first paragraph. Ensure that the text wraps
around this image.

Scan the image SNOWANGEL. Place and resize this image at the start of the second paragraph, so that it left and right
aligns with the text wrapped around the first image like this:

Crop the top and bottom of the SNOWANGEL image so that the child is within 5 millimetres of the
edge of the image.

Add an image of a car or train from clip art and place this at the bottom of page 1 so that it moves
the table onto page 2.

Add a suitable image from a digital camera of a car, train or snow and place this in an appropriate
place on page 2.

6 Save and print this document.

~

w

IS

w
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10.9 Formatting pages
In the practical examinations, you may be p with d with different
page layouts and given instructions to reformat them. Do not assume that a
document is already set as specified. If it is in text (.txt) format, 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.

Task 10e

Open the file saved in Task 10b.

Change the page size to A5 and the orientation to landscape. Set the top and bottom
margins to 3 centimetres and the left and right margins to 3.5 centimetres.

Save the file with a new name and print the document.

Open the file saved in Task 10b
and select the Page Layout tab.
| v e e Double chick the left mouse
W button on the icon at the bottom
right corner of the box, to open
the Page Setup window.
This window can be used to
change the page size, orientation
(to make the page tall or wide)

Vantes weather forczs 3

and the page margins. To change the paper == RS
size, select the Papeﬁ-n_LLtzb, < Daper sizei—__ =

can be selected from the drop-down list. For .
this task, select A5 from this list.

To change the page orientation, select the
Margins tab.

Find the Orientation section of the
window. Click the left mouse button on the
Landscape icon to change from portrait to
landscape.|

vk s 5] ot
(=) o)

To set the top and bottom margins to
3 centimetres, select the Margins section,
then either; highlight the text within the
“Top: and Bottom: 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
centimetres using a similar method in the
Left: and Right: boxes. Click on [0t

P |

st o)
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10.10

If the document is to be part of a bound book, a gutter may be needed. This is an
area outside the margins that is used to bind the book together. If you need to use a
gutter, this can also be set in the same way using 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. Save the document.

Using headers and footers

A header is the area of a document between 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 webp

Task 10f

Open the file saved in Task 10e.

Place your name in the centre of the header. Place the date and time on the left, an
automated page number in the centre and the filename on the right in the footer.

Save the file with a new name.
To use the document
header or footer select the = T e Ao
Insert tab. In the Header P B R e ||
& Footer section click on == mm—— : i
the Header icon. This
offers a range of built in
header styles; simple Blank
settings are all that should
be required for the

practical examinations. If
you select the Blank
(Three Columns) option,
this will allow you to put
text on the left, in the
centre and on the right
within the header. This
moves the cursor into the
header and changes the
toolbar to give you options
for the header, like changing the
position of the header relative to
the edge of the page.
For Task 10f you are instructed
to place your name in the centre of
the header. Move the cursor over the
centre placeholder that says [Type
Text] and type in your name.
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Your text will replace the placeholder. For this task you were not instructed to place
anything in the left or right placeholders. These must be deleted or you may be
penalised in the ination. Select each placeholder in turn and press the
<Delete> key. The header should now look similar to this.

To set up the page
footer, do not click on the
Go To Footer icon.
Although this takes you
into the footer, it neither
sets up the placeholders nor
correctly positions the tab
stops for the centre and
right aligned text. Whilst
this works fine for a
standard document, [if you have changed the margin settings of a document, as in
Task 10e, the tab stops do not align with the margins as shown here. You can see in
this example that the centre tab stop is not set to 7 centimetres which would be the
centre of this page with these margin settings.

To set up the page footer, click on the Footer icon on the
Header & Footer section of the toolbar and then the Blank
(Three Columns) option. This will allow you to set all three
areas of the footer.

In Task 10f you are instructed to place the date and time on
the left in the footer. Click the left mouse button on the left
placeholder to highlight it. Then click on the Date & Time icon
on the toolbar.

This will open the Date and Time window. In
this task, the format of the date and time has not
been specified so you can sclect cither of the
options that shows both the date and the time.
Click the left mouse button on the format that
you choose. Make sure that if you wish the date
and time to update automatically, this tick box
is completed before clicking on "ot

(5] Header

|5 Footer

() Page Number =
Header & Footer

Home \ Insert  Page Loyout

5 Header~ \ [ Quickparts -
& Footer s | ‘a Picture

Dste
2 Page Number - ||{zrime| (8] Ciip Art

Header & Footer Insert

You were also instructed to place an
N

)’ .
d page number in the centre of
‘ e

i s I Zaaws [1] | the footer. Click the left mouse button
on the centre placeholder, then click on

Ey the Page Number icon from the
" ) N
Hint e toolbar. This gives you a drop-down
If you are not sure (R e menu, from which you need to select the
whether a carriage o

option for Current Position. Select the
format for the page
numbering; again, in
this task the format of

return exists in the ey
text, header or
footer, select the

| Wlpese asomsncany
Home tab on the

toolbar, then the —— E=J == 1] the numbering has not
Show/Hide ¥ icon. been specified so you
Carriage returns can select whichever option you choose. Check carefully that the
will appearinthe  auromated page numbering has not placed an extra carriage return

document as [ ;05 the footers if it has remove this using the <<+Backspace> key.
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You were also instructed to place the document’s
filename on the right in the footer. Click the left
mouse button on the right placeholder, then click
on the Quick Parts icon on the toolbar.

This will allow you to select a number of
automated functions, most of which are beyond
the scope of this book. Select Field... to open the

Field
window. In the Field names: box, scroll
down through the list and select
FileName. Select the Format: for the
filename from the list of available
options. If the full path of the filename is
required select the Add path to
filename tick box before clicking on .
The completed footer should look similar
rto this.

To exit from the header or footer back
into the document, cither click on the
Close Header and Footer icon, or
double click the left mouse button on the
body text of the document. Save the
document.

Header & Footer | insert

[ ot

p——— [om—

S P

| vanou sacten | 5 e s e »

et seaion Dilaer O aBentages | hL23em
e eious || B ShowDocumentTat (]

003 1628 Page 103 0Tk 0

Activity 10c

Open the file ACTIVITY3RTF. Change the page size to A4 and the orientation to portrait.
Set all the margins to 4 centimetres and remove the gutter. 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 centimetres from the top and bottom of the page respectively. Save and print
the document.

Widows and orphans

If you start a paragraph of text on one page 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 is called a widow. Similarly, sometimes you start a paragraph at the
bottom of a page 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 is called



Information and Communication Technology

an orphan. These should be avoided when producing a document and you are likely
to be penalised if you include these in any submission for the practical éxaminations.
They can be manually avoided by inserting a Page
Break, which does not show the reader that you
have forced the page break at this point. For more
information on breaks, refer to Section 10.12.

You can set up Word to automatically avoid Pt o
widows and orphans. To do this s:l:ct/’/mn——>
the Page Layout tab, then in the oh
Paragraph section click on the cxpznd/’ ; -
icon to open the Paragraph window. pm

Now select the Line and Page Breaks || umopoanr
tab so that the window looks like this. To
get Word to automatically avoid widows
and orphans, select the Widow/Orphan
control tick box and click on ot

SE Pkl

10.12 Using 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 layout,
for example where part of a d is
formatted in landscape orientation and
part is in portrait. For the practical
examinations you will only need to use
these effects:

1 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 sct up to do this for you (see Section 10.11).

2 Column break
This forces the text into the top of the next available column, which may be on the
same page or may be on the next page.

3 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, that allows different layouts on the same page.

Task 10g

Open the file saved in Task 10f.

Add the text ‘Winter wonderland or woe" as a new title at the start of the document. Keep
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 2 centimetre spacing and vertical line between the columns.

Save the file with a new name.
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Hint

If you select the
Home tab on the
Toolbar and click
on the Show/Hide
icon, the section
break will be visible
like this:

Open the file saved in

Task 10f and add the text

‘Winter wonderland or
woe’ to the start of the
document as a new title.

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 between 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
the Page Layout tab and
click on the Breaks icon.

s e g e oneprgeende
and the next page begins.

Column
Indiate hat e et folluing the coumn
break will begin in the next colum

Separate tetaround objects on web.
bages, suchas caption text from body text

Next Page
Sentes e bk i i e
section on the n

Continuor
it sston break a0 s the new
section on the same pat

Even Page
Inserta section break and sart the new
section on the next even-numbered page.

Inserta section break and start the new
section on the next odd-numbered page.

This drop-down list will appear. Select the Section Break option for the

Next Page.

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) and that all of the header and footer settings
have been automatically amended for the new layout of this page. This task is

continued in the next section.

T
intar sthar forcus acheols. e closat

10.13 Using columns

Columns can be used to give a layout similar to that found in a newspaper and you
may be required to format a document, or part of a document into a number of
columns. If you are going to have different column settings for different parts of the
document, you must decide where you are going to split the document into the
different sections. This information is often given to you in the examination questions.
For Task 10g you need to add two more section breaks to the document, so that
the body text and the table can have different layouts. These section breaks need to be
at the start and end of the table. Because the text and table do not need to be on
different pages you need to set these as continuous section breaks. Move the cursor to
the place where you want each break inserted (i.c. before and after the table), then in
the Page Layout tab click on the Breaks icon, followed by the Section Breaks option
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Hint

If you have just
formatted the first
section like this,
moving the cursor
into the final
paragraph and
pressing <Ctrl> and
<Y>will repeat
your last action.
This is much quicker
than repeating this
process.

Hint

Column breaks can
be inserted to force
text into the next
column using the
Page Layout tab,
the Breaks icon in
the Page Setup
section, followed
by the Column
option.

for Continuous. Click the left mouse button ket | ragetoyout | References  Mallings e
to place the cursor within the text of the first T
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 bottom of the drop-down list.
This opens the Columns window. Change the
Presets from Onecolumn to Two..

Fotme T

|
]
i: @ | o Tt

o

Place a tick in the Line between box to place
the vertical line. Change the Spacing: from its
default value to 2 centimetres. Make sure that the Apply to: box contains a reference
to the Selected sections before clicking on Zoc. Move the cursor into the paragraph
after the table and repeat this process for the final section of the document. Save the
completed document, which will look like this.

Activity 10d

Open the file saved in Activity 10c.

Change the body text of only the first page so that it is set in two columns with a
1 centimetre spacing and a vertical line between the columns.

Save the file with a new filename.
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Activity |0e

Open the file saved in Activity 10d.

Change the page margins to 2 centimetres and the alignment of the header and footer to fit
the margins. Ensure that the header and footer are 1 centimetre 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 column. All other text should be on
landscape pages, in three columns with 1.5 centimetre column spacing.

Save the file with a new filename.

Font styles and sizes

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. A serif font looks like this: This is serif font and a sans serif
font looks like this: This is a sans serif font. The word ‘serif® describes the short
strokes at the end of individual letters. Sans serif fonts do not have these short
strokes. If you are asked to set text into 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 casier to read than
sans serif fonts. It would be appropriate to use sans serif fonts for emphasis of text or
for titles or sub-titles. 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, as can be seen
later in this chapter.

Font sizes are measured in points. There are 72 points to an inch (which is just
over 2.5 centimetres). If you are asked to produce text of an appropriate size, for
most adults 10 points is appropriate as body text, but older readers may prefer 12
point. Anything above 14 point is generally unsuitable as body text for adults, but
may be ideal for children. In stories for children learning to read (aged 4 to 6) it
may be appropriate to use a 20 or 24 point font size to make it easier to make out
the letter shapes. Different font sizes would also be appropriate as body text for the
partially sighted.

Two fonts can be the same size but appear to be different heights. For example,
all of these fonts are 11 points high: Goudy, Comic Sans, Bueé Serpr Ste, IMPACL,
Tekton and Avrial. 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 (often the letter ‘p’).

Task 10h

Open the file saved in Task 10g.

Set all of the text on the first page to an 18 point sans serif font. Make the sub-heading a
13 point sans serif font and the body text a 13 point serif font.

Save the file with a new filename.
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Hint

A document may
contain a table (like
this one) or a
database extract.
Make sure that
these are formatted
with the same font
face and size as the
body text of the
document.

The list of available fonts will look similar to this,

showing the currently selected font in the box, the moN

recently used fonts below and a full list of all the fonts

below; many more are available using the scroll bar.

For this task you need an 18 point sans serif font to
use as the title for a document, so choose an appropriate
font such as Arial Black. Use the drop-down list bo:
for the point size. Select 18 if it is available, or type this
size into the box.

T ome | et Veelaot Reterences  Maiings
P s - (441
P romat e | (B2 b a7 A

Ciipboard il Font )

 Courier New

To set all the body text to a 13 point serif font, highlight
all of the body text (including the table) and the sub-
heading, then, using the method shown above, change
the font size to 13. Setting the font size for both the
body text and the sub-heading, and then changing the
font face of the sub-heading, will be quicker than doing
cach section individually. Select an appropriate serif font
such as Times New Roman; as this is body text do not
choose one that is complex and difficult to read.

Open the file saved in Task
10g and highlight all of the
text on the first page. Select
the Home tab, then the

™ Font section. Use the drop-

down list to show a list of
available fonts.

tesigs[]
o

1N

B Ak perting.
i Arial Rounded MT Bold
0 Adobe Gatamond Pro Bold

mdd

0 AbteCubabobl
0 Adobe Ganmond Pro
© Adobe Gatsmond Pro Bold
% dgaey

= Ahareni

e

st

To set the sub-heading into a sans serif font (it is already 13 point), highlight the
text ‘School closures” and select the same font face that you used on page 1, in this
case Arial Black. Save the completed document, which will look like this.

Activity 10f

Open the file saved in Activity 10e. Set all of the text on the first page to a 24 point sans
serif font. Make the body text, headers and footers an appropriate 11 point serif font.
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10.15 Emphasising text

Text can be emphasised in many ways. These include using colour, emboldening
(making the text bold), underlining or italicising the text. As you have scen from this
book, different colours can be used to symbolise different things: any red text in this
book is a reference to the glossary, blue text in this chapter tells you what to select in
your work, etc. Background colours can also be used to give different meaning. In this
book, for cxample, activitics are always shown with a pale red background and tasks
always shown on a blue background.

Task 10i

Open the file saved in Task 10h.

Make the text ‘Winter wonderland or woe' red. Make the name of each airport in the text
stand out by highlighting it in cyan.

Make all of the text in the top row of the table an italic font. Make the words ‘snowmen’
and ‘snow angels’ bold. Underline the sub-heading.

Set all of the text on the first page to an 18 point sans serif font. Make the sub-heading a
13 point sans serif font and the body text a 13 point serif font.

Save the file with a new name.

Open the file saved in Task 10h and highlight the text ‘Winter wonderland or woe’.
Select the Home tab, the Font section and then the drop-down arrow for the Font
Colour icon.

This opens the initial colour palette. Select the
colour you need from the choices given; for this
task the red colour is specified. If the colour that
you need is not shown, click on the More
olors... option.

To highlight each airport in the text, move the
cursor to the highlight tool in the Font section and select
the drop-down arrow. From the drop-down colour
palette for the highlighter pen, use the left mouse button
to select cyan.

As you move the mouse
pointer over the page you will
notice that it has changed to a
small highlighter pen. Use this

airports. When you have
finished, go back to the drop-
down colour palette for the highlighter and select Stop
Highlichti

1 | More Colors.

To italicise the top row of the table, highlight
the top row of the table. Select the Home tab, the

Font section and click on the Italic icon. = -l - [Aw]
To embolden (make bold) the words ‘snowmen’ B x X AP A
and ‘snow angels’, highlight the three words (if you - 5

hold down the <Ctrl> key whilst highlighting,
you can select these words at the same time).
Select the Home tab, the Font section and then the Bold icon.
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Hint

The countries you
will need are
England, Ireland,
Scotland and
Wales. Select the
Home tab, Editing
and then the Find
icon to help you
find all of these
words in the
document.

Hint

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.

10.16

To underscore (underline) the sub-heading, highlight the text ‘School closures’.
Select the Home tab, the Font section and click on the Underline icon. Save the
file.

Activity 10g

Open the file saved in Activity 10f.

Make all the text on page 1 green. Make the words United Kingdom on page 1 bold, italic
and underlined. Make the name of each country in the text stand out by highlighting it in
green. Save the file with a new name.

Using 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 the text you wish to copy the formatting from and click the left
mouse button. Select the Home tab, the Clipboard section and 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 formatting from the original
text will be applied to this text.

Using lists

There are two types of list that could be used in the practical examinations: bulleted
lists and numbered (or sometimes lettered) lists. Bulleted lists contain a bullet point
(character) at the start of cach line to show that it is a new item in a list of other
similar items.

Task 10j

Open the file TEXT3.RTF and place your name on the right in the header in a 14 point serif
font. Place the filename in the centre of the footer.

Change the twelve items listed into a bulleted list. Use a bullet of your choice. Make sure
that this bulleted list is indented by at least 3 centimetres.

Save the file with a new name.

Open the file and create the header and footer as  Review  View  Adddns  Aa
described earlier. To add bullet points to a list, 1
highlight all of the text to be added, in this case
all twelve items. Select the Home tab, the
Paragraph section and click on the Bullets icon.
This will place bullet points next to each of the Paragraph )
list items. To choose the type of bullets used,
select the drop-down handle instead of the icon.

P
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Futet by,

%‘t}m type of bullet point that you require

from the Bullet Library. In this case, you can
choose any symbol like the . The bulleted list will
look like this.

Detne ewBute,

Notice how Topi p

the buleted list iy

has been indented

automatically in from the left ; f:ﬁefdil;ff:':';";ﬂs‘ﬂﬂ filel
; ~keyin-andedittex
margin, although not by at least vimportimages froma-variety of sources
3 centimetres. To indent it v aplace and manipulate images
further, you need to change the ¢setthe pagesize andorentatonf
paragraph seing on the ruler. RIS o
If the ruler cannot be seen at setpage,sectionand column breaks

the top of the page, click on the ¥ausecolumnsg

9 iem : +setfontstyles and sizesf]
View Ruler icon on the right semphasizingtextf]
above the scroll bar. This will Vauselistsy]
display the ruler at the top of the

page. (See Section 10.19 for more information on the ruler.)

Highlight all of the bulleted list. On the ruler, click the left mouse
button on the rectangle (not the triangle) and hold it down whilst
dragging the handle to the right. Make sure that both handles are
more than 3 centimetres to the right of the margin. The finished ruler
should look like this.

The bulleted list will now be indented like this. Save the file.

Topics:covered-so-farin-chapter-107

. A
v = enterdata froman existing filefl

v~ keyin-andedittextq]

- importimages froma-variety of sourcesfl
+ - place andmanipulate images |

v - setthe page'size-and orientation

v+ setpage margin:

- use headersandfootersf|

+ + setpage, section and columnbreaks 4

¥ -+ use columnsy

- setfontstylesandsizesf|

-+ emphasizing text]

v uselistsf m
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Task 10k

Open the file saved in Task 10j.

Change the bulleted list into a numbered list using roman numerals.
Save the file with a new filename.

Open the file and highlight the entire bulleted
list. Select the Home tab, the Paragraph section T wan aaane | oo
and click on the Numbering icon. Fi Renew New feeke A9

This will place numbers next to each of the list 1811
items. To chgosc the type of numbering used, L gdi”b—fj
select the drop-down handle instead of the icon.

Select the type of numbering that you require
from numbering library. In this case you
can choose the roman numerals as that Was | numbering Library
specified in the task. Save the file.

Make sure that, if the bulleted list
contains short items that would make up
the end of a sentence, it has a colon before
the list, each list item starts with a lower
casc character and only the last item in the ||,
list has a full stop. I

Word will try to place capitals on each W
list item, but this is not correct as cach one
is not a new sentence. You must adjust
these to get a list looking like this.

Forbreakfast | had:

e cereal Document Number Formats
o toast — |1
* acupoftea. i— | 2.

i 3

When it was lunchtime

Change List Level »

Define New Number Format.

12 Set Numbering Value...

Activity 10h
Open the file TEXTARTF and place your name on the left, today's date in the centre and the
filename on the right in the header. Make the blue text into a bulleted list, using a bullet of
your choice. Make sure that this bulleted list is indented by at least 2 centimetres. Make the
green text into a numbered list, using numbers followed by a bracket. Make the red text
into a bulleted sub-lst, indented from the numbered list using different bullet points.
Change the colour of all the text to black.

Save the file with a new name.
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10.17 Using tables

Activity 10i

Create a new document with s e
the title 'Skills to practise using
tables'. Create this table, below

the title.

Task 101

(Opan the fila that you savad in Task 101 Add T
to the end of the document the following T — =

text as a new paragraph: L. =
“Temperatures recorded at one weather e - =
station in Ross-on-Wye during the week e . =
read:’. Gtheb ) E]
Below fhis acd ths tbla shawn opposta: —— = =

Save the file with a new filename, s - =

Tables of data may need inserting into your word-processed documents. You have
already inserted a table from a .csv file in Task 10a.

Open the file that you saved in Task 10i and add the text 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 57 vome | ven | pa
them, you can work out that this table contains 3 oolumns ‘!BI d = D
and 8 rows. Move the cursor to the correct place in w :
document, then select the Insert tab, the Pages section Page || Table
and click on the Table icon in the Tables section. oL L
This will open the Insert
Table drop-d: menu. Move 3x8 Table:

the cursor over the grid until it
highlights the three columnsand |
cight rows that you need, like this. -
Click the left mouse button in |
the last highlighted cell of the grid | [
and this will insert a 3 by 8 table
into your document. Add the text
from the task into this table. You
can move the cursor into the next
cell by pressing the <Tab> key. If | =
you n{gd morE rows than thcc:yight [ e cermsnas
available, move the cursor into the | QukIables u
last cell of the table and press the <Tab> key to create a new row. If you need lots of
new rows, hold down the <Tab> key.

Insert Table.

a L
= — | B2 nset Tabte...
E £t

{4 Drowrabie

@ Excel spreadsheet
1 QuickJables

Function How Feature

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
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Task 10m
Open the file TEXT5.RTF and place your name on the right in the header. Second
Delete the second column and the ‘Martial arts’ row. Insert a new third column | choice
with this data. 1
Insert a new row between the ‘Dance workshop’ and ‘Discover Scuba’ with 2
this data. 21
18

Craﬂworkshop‘o ‘s ‘z ‘s ’ =
Merge cells 2 and 3 in the top row and cells 4 and 5 in the top row. 10
Save the file. S

Open the file TEXTS.RTF and place your name on the right
in the header. To delete the second column, move the cursor
to any cell in this column and click the right mouse button, to > ;
get the drop-down menu like this, ———————————3  pueca.
Sclect Delete Cells..., which will open the Delete Cells | saiecoe.
window. Select the radio button for Delete entire column “\-‘" Tertre e

Text Dvecton.

and click on "o Costgnment .

Repeat this method to delete the | Delete Cells o o ¥

‘Martial arts’ row. Right mouse click |\ o & ceisiefi = :m .

in any cell in this row and select Shift cels up J— B
Delete Cells.... This time select the (O Delete entre row B topeien
radio button for Delete entire row PO e L ::““’

i = — .

before clicking on o ) e ] T .

To insert a new third column,

*
righe click the mouse in any cellin the =
@ paste

second column to obtain the drop-
e .| 4] nsent coramns to e e
down menu. Select Insert, thcl:{' " [ rn com Dukien
> Detee ca 3 Inser Columns totne giont
Insert Columns to the Right This B soi Cets.. B8 Instet Rows dbore
will insert the column. Enter the text I3 gorcers and snading. | Tnsert Rows Below
shown in the task into the cells. 118} Textirectien. 5| nser el
Use a similar method to insert the S ’ 9
new row. Click the right mouse T
button in any cell in the ‘Dance o 5
workshop® row. Select Insert, then Humbeing »
Insert Rows Below. This will insert 8 tyernk.
the new row. Enter the text shown in |8 teetur
the task into the cells. e 3
Tanate »
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L To merge cells 2 and 3 in the top

v I Y population

Fist [ second ond | row, highlight both these cells and
Activity :hmce Chmtq] F!rs!chu}t: ‘ Ehol:az then click the right mouse button on
Paintballing = 2 37 _19] oneof the highlighted cells to get the

< = 21 o 1| drop-down menu. Select Merge ——
Rockworkshop | 3 18 2 3| Cells. Repeat this for the two cells
Danceworkshop | 0 2 2 10| placed to the right of the cells that
Craftworkshop | 0 3 2 3| you have just merged. The completed
Discoverscuse [ 4 2 sl ] table should look like this. Save the
Beauty 4 10 1 o
file.

< o B 1 2
Activity 10j
Open the file that you saved in Activity 10i.
Delete the top row and second column of
the table.
Insert a new row above the row | Merge celts
the word ‘Format'. Insert the text ‘Columns’ in | Herizontal )| gorders and shading..
cell 2 of this new row. Insert a new fourth Vertical 11| vegt Direction...
column with this data. T 4
In column 1, merge the cells
“Insert’, Delete’ and ‘Format’ with the blank Sutore: ’
cells below them. In column 2, merge the = 1
cells containing ‘Cells’ and ‘Gridlines’ with

the blank cells below them. In column 3, merge the cell

containing ‘Alignment’ with the blank cell below it.
Save the file with a new name.

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 required. These features are
found in the table properties: click the right mouse button in the cell of the table, then
select Table Properties... and the Table tab within the Table Properties window.
The table alignment can be selected in the Alignment section and text wrapping
around the table can be switched on or off in|the Text wrapping section.

Cells can be formatted
50 that the contents can be aligned both
horizontally and vertically within the cell.
Horizontal alignment can be set and
changed by highlighting the relevant cells,
selecting the Home tab and the Paragraph
section and using the alignment icons within
that section. See Section 10.18 for more
details.

T

Tarie e

I&l
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Task 10n

Open the file that you saved in Task 10m.

Right align all of the cells containing numbers in the second column. Centre align all of the
cells in the top two rows.

Set the background colour of all cells in the top two rows to yellow. Ensure that there is no
text wrapped within the cells of the table. Vertically align all data to the top of each cell.
Remove the gridlines from any unused cells.

Save the file with a new name.

To right align the numbers in T Xpopulet Y population

the second column, highlight —] First Second Second
these cells, then select the Align [Acvmy——__ | choice | Choice | First choice | Choice |

2 L Jewell 1 1 Z
Text Right == icon in the Fowie 5 = %
Paragraph section under the 2 56 18
Home tab. Repeat this method 18 2 3
to centre align the cells in the top | Danceworkshop 2 2 10
two rows: highlight these cells G 3 F1

. - i 3

and click on the Center &5 icon |- Dcoversauba L -
" » , Beauty 10 1 ]
in the Paragraph section. While i 5 1 2

these cells in the top two rows are
highlighted, select the Home tab, in the Paragraph
section and click on the drop-down list for the Shading
tool. Select the yellow colour from the palette, which
will set the background colour for these cells.

To ensure that there is no text wrapped within the
cells of the table, the column widths of the table need
adjusting to fit the text within them. Make sure no
cell within the table is selected before placing the
cursor over the gridline between the cells. This cursor
will change to appear like this. Without moving the
mouse, double click the left mouse button. Repeat
this for each column that needs resizing. Make sure
that the completed table does not fit outside the More Colors...
margins of the page. This will be
penalised in the practical examinations. R ———

No Color

e oo i o o a8 18 e

i/ 8 s
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10.18

[T roperes ] To vertically align all data to the top of
cach cell, highlight all the cells that require
this. Right mouse click in the table, select
Table Properties..., and select the Cell tab.

+— Sclect the option for Top and click on o

To remove the gridlines from the unused
cell in the top left corner, right mouse click
in that cell of the table and choose Borders
and Shading... from the drop-down menu
to open the Borders and Shading window.
Select the Borders tab.

Click the left mouse button on cach of
the lines that you wish to remove and in the
Apply to: section select the option for Cell

e 9 it
e ] con [cokam [_cal

(mmine =] w ]

from the drop-down list, before clicking on 7o, Remember to remove the yellow
background from this cell, using the method shown earlier in this section.

Sometimes, when text wrapping is present, a table row and its contents will be split
between two different pages (or columns). To make sure that this does not happen,
highlight the entire table, right mouse click and select Table Properties..., then the
Row tab. Remove the tick from the Allow rows to break across pages tick box and
click on [0

Activity 10k

Open the file that you saved in Activity 10j. Right align all the cells in the first column. Left align
all other cells in the table. Set the background colour of all cells i the first column to light grey.
Ensure that there is no text wrapped within the cells of the 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.

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.
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As you saw in Section 10.17 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.

=== =
7

Left Centre Right Fully
aligned aligned aligned justified

Activity 101

Open the file TEXT6.RTF and place your name in the centre of the header. Make only the title a
36 point sans serif font that is centre aligned and fits in a single, full width column. 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 points high, the second ‘grew’ 20 points and the third ‘grew’
24 points. Save the file with a new name.

10.19 Line spacing

Emphasis | H

=[S - -

Different line spacing can be used to present |
different page layouts. The most commonly used 115
layouts are single line spacing, 1.5 line spacing and 15
double line spacing. To change the line spacing in a 20
paragraph, select the Home tab, and look in the EE
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 P Lne Spacleg Optiones.
paragraph from here, select Line Spacing 4/'5' Add Space Before Paragraph
Options... to open the Paragraph window, which | % g space Atter Paragraph

gives you more options.

To. change .th: line spacing, select — o e e & o)
the Line spacing: drop-d: menu.

This will allow you to define an exact b

number of lines, which is very useful et

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 and adjust the line
spacing together. If you move, copy, ol
insert or delete text from your
document, always check that the line _—
spacing is correct after you have made
any change. Each paragraph and

!’\ ory/aciAfisce between paraaraf 5 m!
B A
heading can have the spacing before and e

after it set using the same Paragraph / S

[ ror ndents

Spacng

window. This is set in the Spacing
section, where the space before and
after any paragraph (a title is counted as
a paragraph) can be edited.
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Activity 10m

Open the file that you saved in Activity 101.

Make the first paragraph single line spacing, the second paragraph 1.5 line spacing and the
third paragraph double line spacing. Do ot change the line spacing in the rest of the
document.

Set the heading spacing to 12 spaces before and 24 spaces after the paragraph.

Save the file with a new name.

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.

M

On the left side of the ruler are two settings for the left margin. The top triangle
adjusts the first line of the paragraph, the bottom triangle aligns the rest of the
paragraph, and the rectangle below moves the whole paragraph.

Task 100
Open the file TEXTZ.RTF and place your name on the left in the header.

Set the first line of the first paragraph as indented text, indented by 2.5 centimetres. Indent
the whole of the second paragraph by 2.5 centimetres. Set the fourth and fifth paragraphs
as hanging paragraphs with a 2.5 centimetre tab. In the fifth paragraph make the text
‘Good Use' a sub-heading.

Save the file with a new filename.

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 centimetres, like this.

To indent the whole of the second paragraph, click in that paragraph and then
drag the small rectangle across to the right by 2.5 centimetres, like this.
P

Highlight both the fourth and fifth paragraphs and drag the bottom triangle to
the right by 2.5 centimetres, like this.

N\
[ " s

To make the text ‘Good Use” a sub-heading, remove the full stop and space at the
end of it and replace it with the <Tab> key.
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10.20

Activity 10n

Open the file that you saved in Activity 10g. 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 5 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 first line of each paragraph on the
second page by 5 millimetres. Save the file with a new name.

Correcting errors

You will need to spell check all word-processed documents before ‘
submitting them for assessment. Select the Review tab and in the

Proofing section click on the Spelling and Grammar icon. The'spelling | ¢ g a ¢
and grammar check starts automatically. Any words or phrases found in a| Grammar
document that are not in the dictionary will be flagged as an error. Do

not worry about the diffe in

spelling that can occur with Sesks G Ui o) e
dictionaries from different regions, | (etmnciny

4 T 2 [Donotworry sbout the differsaces in wpelling. | | Trets

for example ‘centre’ and ‘center’s ‘Mmummm.m,m fom-diffacnt: A0
ccod § Iregions. pl 1| these )
these should not be penalised in the a i

examinations. For example, this has

T Stons
been flagged as an error, but was ==
put into the text intentionally. Be e

careful not to change the spelling of
names, especially for, i
people or places. Each time an error
is flagged, read it carefully and
decide whether to change or ignore
the spelling, using the buttons in the window.

It is important that you also read through all of the work and make sure that the
text or data that you have typed is 100 per cent correct. A large number of marks
can be lost in practical examinations through careless checking of your data entry.
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 on a question paper, for example to remove a page break, only to find
that you have an extra carriage return later, which will lose the consistency marks
awarded for the document. If you have inserted section breaks or page breaks, make
sure that there are no blank pages.

Part of the proofreading and error correction will be to check for widows and
orphans. 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 pages. Again, inserting appropriate breaks should avoid these problems.




CHAPTER

Data manipulation

In this chapter you will learn how to:

understand database structures

create a database from an existing data file

define database structures

enter different forms of data into a database

search for subsets of 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:
m CARS.CSV
W STATIONERY.CSV

1.1

Understanding database structures

Traditional flat-file databases store data using a system of files, records and fields:

@ A field is a single item of data like a forename or date of birth. Each field has a
fieldname, which is used to identify it within the database. Each field contains
one type of data, for example numbers, text, or a date.

@ Arecord is a collection of fields, for example all the information about one
person or one item. These may contain different data types.

@ 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.

You will be using Microsoft Access, which is part of the Microsoft Office suite. Access
stores its data in the form of tables, which are organised by rows and columns. Two
or more of these tables can be joined together because Access is a relational database,
rather than a flat file database, but this is beyond the scope of the practical section of
this book. Each row in a table contains a record. Each column in the table represents
afield and cach cell in that column has the same, pre-defined field type.

Field types

‘When you create a new database you will set each field a field type. The field type
will tell Access how to store and manipulate the data for each field. You will usually
decide what field type should be used for each field. There are a number of field
types that you can use and different packages may have different names for these.
The list below shows the generic names for these field types (these will probably be
used in the exami ions), but depending upon the package used, you may
have different names. For example, in Access an alphanumeric field is called a text
field. The three main types of field are alphanumeric, numeric and Boolean:
@ Alphanumeric data can store alpha characters (text) or numeric data (numbers)
that will not be used for calculations. In Aecess this is called a text field.
@ A numeric field type (as the name suggests) is used to store numeric values that
may be used for calculations. This does not include numeric data like telephone
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numbers which should be stored in an alphanumeric field type. In Aecess this is
called a number field. There are different types of numeric field including:
integer fields, 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

decimal formats, which will allow a large number of decimal places, or a
specified restricted number, if this is set in the creation of the field properties
when the database is set up

currency values, which allow currency formatting to be added to the display.
These include currency symbols and regional symbols. The database does not
store these as this would use up valuable storage space

@ date and time formats, which store a date and/or time as a humber.

°

®

°

@ A Boolean (or logical) field type is used to store data in a Yes/No (or True/False,
0/1) format.
There are other field types as well, like a memo type but these are not available in all
packages, so will not be in the practical examinations. As stated above, you will be using
Access. Microsoft Excel is not suitable for database tasks as you can not define field types.

Task I la

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.

Who manufactured the car? Text

Model Text

Colour Text

Price that we bought the car for Numeric/Currency/2 decimal places
Price that we will sell the car for Numeric/Currency/2 decimal places
Year Numericinteger

Extras Text

Doesthe car need cleanlng7 Eoolean/LogicaI

cate for
o felds Yoo Peadantine e tiiary ke feld |fyour software requires this.
Save your database.

It is important to make sure that you use the fieldnames exactly as given in the
question paper, unless you are asked to provide appropriate and meaningful
fieldnames. In this task you are asked for appropriate and meaningful fieldnames, so
start by looking at the detailed descriptions given instead of the fieldnames, or even
examine the data to work out what information the fields contains.

For this task, the descriptions help you to work out meaningful fieldnames. These
should always be short enough to allow printouts to fit easily onto as few pages as

possible. The first example is ; this could be shortened
to or even e is short, mcamngtul and appropriate, so use
that. The Pri could be changed to

. L Price or just PPrice., Although Aeces will zllow'myofth:sc
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11.2

Hint
Check that the data
files are in the
correct format for
your regional
settings before

this

do not use fieldnames 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 Su—mlarly, the next
field can be called STrice. For the final field, Does the car need cleaning?, simply
using the fieldname Clean could give the wrong idea, as it could mean ‘Docs the car
need cleaning?’ or Ts the car clean?’. In this case you can use Valet as the fieldname
to avoid confusion. It is sensible to plan this and make the chang:s in the.csv file,
before importing the data into Access.

Open the.csv file in Excel. Move into the relevant cells and type in the new
fieldnames. Check the spelling carefully before re-saving the data file. Save it with
the filename cars1.csv so you do not lose the original data file. Task 11a is continued
in the next section.

Creating a database from an existing file @

Open Access and use the Office Button followed by New to open the Blank
Database pane on the right-hand side in the window. Enter a File Name:

for the database, for example ‘cars’ or a similar meaningful filename, and click on
[Cgese . This should opa&c‘w database similar to this.

section. (See
Introduction,
page xi.)

Blank Database e e i — ¥
i B o e | o8
Fie fame: N | P et
—— — oo
oy
(&=

omrerven + o
PRl e e e .
& :,., pue ] ey | e ags To import the file
[ 7‘2: | B CARS1.CSV (remember

we saved it with a new
filename in an earlier
section) for the task, select
the External Data tab.
Click on the Import text
file icon, as files saved
in.csv format are text files,
with each data item
separated from the next by
a comma. This icon opens the Get
External Data window like this.

Use the s button to find
the file CARS1.CSV and ensure
that the top radio button is
selected. This will ensure that the
data is saved in a new data table.
Click on _ok .

=
ekt e s st ot s g

| e e b e

| RPN —

e ——
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Hint The Import Text S moor jonvime

Wizard window will |

[
Alarge number of B WHOW [
students perform P |
poorly on these separated value (.csv) s e oL
Lo e Rt o B o e e

questions in files are delimited files

examinations (the comma is the
because they select

the bottom option  climiter), sclect the

to link the database  Delimited radio button

to data held in a and click on

spreadsheet. For the next part of
the wizard, make sure
that the Comma is
selected using the radio
buttons (unless you
have changed the.csv

>

file so that it uses semi-
colons as delimiters). |
Examine the first row |
of the data and decide
whether this row
contains the fieldnames
that you need or if it
contains the first row

of data. If the first row /|
contains the ficldnames
click on the First Row
Contains Field

Names tick box. As

you tick this box the

first row changes from -

this, to this.
L

Hipor i =

Biloy Wests
entral locking  Leatner Seats

eatral Locking  Leather Seats

hir Conditioning Alley Wasels
s

encra1 tccxang  atr Conaeiom s

ot e T




Click on [adneed.... to open the Import\

[Homtponspecnaion )

Specification window.
Check that all the fieldnames and data types
rnatch th e spcuﬁcd in the task. In this case the
4 Valer fields are not correct.

| Pt

numeric (currency) fields and the Vo
needs changing to a Boolean (Yes/No) field.

i

To change the I'P'rice field into a numeric

field with a currency sub-type, click on the Data
Type cell for this field and use the drop-down

list to select the Currency field type. Repeat
this process for the §7ricc field.

For the Valet field, use the drop -down list to
change the Text field type into a Yes/No field type.
When all of these changes have been made, click on

ok . Select _next> twice. In the next screen, ensure

that the radio button for Let Access add primary
key is selected — this adds a new field called ID to
the table and Access will use this as the primary key

field. Click on and
box, enter tblCars. This is
as ‘tbl’ shows you that it
is a table and the ‘Cars’
gives relevance to the
data. Click on _gsh  to
import the data and on
[dese_ to close the

wizard. Double click on
tblCars to display the
table like this.

Hint

The icon in the
Views tab will let
you change
between Datasheet
and Design View.

_

in the Import to Table:
a meaningful table name,

=)

-

o |
e laces. Repeat this M

changed from the Home tab. In the Views section,
lick on the Design View icon.

The task instructed you to set the
PPrice field o 2 decimal places. You
can check this by clicking the left
— mouse button in the V'I’rice field and

viewing the number of Decimal
Places in the General tab at the
bottom of the window.

As you can see this is not set to
2 decimal places but is set to
automatic. Click on the cell containing
Auto and use the drop-down list to

rchangcs to the field types or other properties, can be
cl

process for the STricc field. (=5
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Hint To change the Boolean field so that it displays Yes  exuas rext

eyl aed or No (it does not store the data like this), click in__»#/valet el
percentage values,  the ficld and in the General tab sclect the =}
set an integer or Format cell. Use the drop-down list to select the

long integer field Yes/No option. Save the database for later use.

type and select 1
Percentage from
the Format drop-
down menu for this
field.

o
Teat Avgn Generst

Activity | la
You work for a shop selling office supplies called ‘Easy as ABC'. Using a suitable database
package, import the file STATIONERY.CSV. Assign the following data types to the fields.

Code Numericinteger
Type of product to be sold Text

Description of the product to be sold Text
Quantity of items in each pack Numericinteger
Colour
Sales Price Numeric/Currency/2 decimal places
Purchase Price Numeric/Currency/2 decimal places
Discount Boolean/Logical
Some fi arei fate. Create {ate and meaningful fi for
those fields. Use the Code field as your primary key field. Save your database.
11.3 Entering data
Task 1 1b
Open the file that you saved at the end of Task 11a.
Add this new car to the database.
Make | Model | Colour |PPrice |sPrice |Year |Extras Valet

Ford | Escort |Silver 4350 5285 2002 Alarm Central Locking | Y
Alloy Wheels

Data would normally be entered into a database using a form, E._
but in the practical examinations it is probably better to use the o), ]

table to enter new data. el Hicow
Open the database saved in Task 11a. Double click the lefe | = ™ 2o
mouse button on the table name to open the table in
Datasheet View.
To make sure that all the columns are fully visible, click the
left mouse button on the small white triangle to highlight the
entire datasheet. Move the cursor between two
fieldnames until it looks like this and then double
click. This will adjust the display widths of the
. columns. Scroll down the list of cars until you reach
= the entry with a star next to it which will allow you to
add a New car at the bottom.

Solewr - PP -| dora. - taxe - == - ik~ pedowie
sivee 4500 23500 2008 ArConsriening Conet ecung no
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Click the cursor in the Malke cell for the new car and add “Ford’. The new ID
number will automatically appear in the 11 field, as you set tl-us field as an
AutoNumber type. Move the cursor and enter the and
in the same way. You can always use copy and paste for some data For example, if
you need to make sure the spelling of Escort is correct, copy and paste it from
record 67 above. For the PP’rice and S1rice fields, enter only the numbers (and
decimal point if this is required). Do not attempt to enter any other characters like
the currency symbol. As you press the <Enter> key after adding the prices Access
will set the data into currency format. The Valet field will automatically default to
No. Move into this field and enter Yes in this cell. As you enter each item of data
Access will automatically save it.

Check your data entry carefully using visual verification. This is when you
compare the original data on paper (in this case, in Task 11b) with the data that you
have entered into the computer. Any data entry error in a database may cause you
errors when you try to use the database to search or sort. Save the database.

Task llc

Open the file that you saved at the end of Task 11b.
Add a new field to the database called PDate. Add the purchase date of 30 September 2009
for the next record.

Open the database and open the table

tbICars in Design View. Move to the empty —
row below th: field and enter the .
In the Data Tspe box use the drop- down\ {._::H =t

Choose the most appropriate For

the question. In this case, the task asks fora

Long Date format.
Save the database and select the

Datasheet View. Move the cursor into the !

PDate field for the new record (the Silver Ford Esoort) and use the Calendar icon

to select the correct date.

list to select the Date/Time type. \“'*;;J:“i —
‘mat for " )

D s 43900 5008 A Condtoning Caniealincking
red B Shar 03000 528500 2002 Alrm CantalLoching Al Whasls
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Activity | Ib

Open the file saved in Activity 11a. Add these three items of stationery to the database.

Code | Type Description Quantity | Colour | sPrice | PPrice | Discount

44282 | Lever Arch File | Laminated Lever | 1 Red |57.22 2896 |N
Arch Files

44283 | Lever Arch File | Laminated Lever | 1 Yellow [57.22 [28.96 [N
Arch Files

47478 | Spine Label | Eastlight Spine | 100 30 | 1386 |Y
Lables

11.4 Performing searches

In Access you can search for data using a Query. This will allow you to select a
subset of the data stored in your table. Each query is created and saved and can be
used again later. Even 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 I 1d

Open the file that you saved at the end of Task 11c.

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 11c. You do [_g & )
not need to open the table that you created carlier. Select the W ]

Create tab and find the Other section on the right. Click on the | | W otiga ' =
Query Wizard icon. Other |

This is the easiest way of performing a search and opens the
New Query window. Select the Simple Query Wizard and click on _oc_

In the Simple Query Wizard window,
make sure that the table name has been
selected in the Tables/Queries box. As this is e ek I
your first query this is the only option in this !
box, but each time you create 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 Task 11d, 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 PPrice field) and the date the garage
purchased the car (the 'Date field). Move all
of the fields into the query using the doubl
arrow key. P
Select the 11 field, the I’ field and the || wese =l
Jate field in turn and click on the single~_| === e
arrow to remove them from the selection. e |
When ziyou have got only the required fields, =
click - Select “ned> again. <] -

) )
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Enter 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.

Select the radio button for Modify the |
query design before clicking on g .

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.

To perform the query, move the cursor into the Criteria: row of the Mk field
and type 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.

e || Co=1
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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 query.

Task Ile
Open the file that you saved at the end of Task 11d.
The manager would like to see all the details of all the Fords that need valeting.
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Hint Create the query in a similar way to the one for Task11d. Select all the fields and
This is called an when you Modify the query design, enter Ford in the Criteria: row of the

AND Query, column and Yes in the same Criteria: row for the column. The selection will
because the look like this and only two cars will be found using this scarch.

has to be Ford AND

the Valct field has [P ————————
to be Yes. e e e e e e e B o B o o R ol
= v s wl/w v | ®| vl o6«
i T |
Task | If

Open the file that you saved at the end of Task 11e.
The manager would like to see all the details of all the cars made by Ford or Vauxhall.

Create the query in a similar way to the one for Task11e. In the Simple Query
‘Wizard window, make sure that the table name has been selected in
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 you Modify

the query design, enter Ford or Vauxhall in  — | T—
the Criteria: row of the column. The \'ﬁn —_ =
selection will look like this and 37 cars will be — -

found using this scarch.

Task I 1g
Open the file that you saved at the end of Task 11f.
The Sales Manager would like to see all the details of all the cars in stock not made by Ford.

Create the query in a similar way to the one for
Task11f. Select all the fields and when you
Modify the query design, enter Not Ford in . i
the Criteria: row of the column, The ————&g——> =
selection will look like this and 43 cars will be B

found using this scarch.

Serts

Task I lh

Open the file that you saved at the end of Task 11g.
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® could
appear in the Extras field. It may not be the only extra that a car has, there could be
other extras listed before it or after it within the field.

To find all the cars with this extra you must create the query in a similar way as
for Task11g. Select all the fields and when you Modify the query design, enter
*Alloy Wheels* in the Criteria: row of the column. The stars tell Access that
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Hint
To search for
something that is at
the start of the
data, use Text*, for
example BI* in the
Colour field will
find all the cars
with the first

Blue or
Black, but would
not find colours like
Light Blue. Placing
the star at the start
of a search string
will only find those
things ending with
the search string.

11.5

you are performing a wildcard search. The
selection will look like this and 35 cars will be
found using this scarch.

watey
s

Task | li

Open the file that you saved at the end of Task 11h.

The Sales Manager would like to see details of all the cars in stock for sale for less than or
equal to £4125.

soice voae
toicar thicss

Create the query in a similar way as for
Taskl1g. Be careful not to use any symbols like
< or £ in the query name. Select all the fields
and when you Modify the query design, enter
<=4125 in the Criteria: row of the 51 column. The selection will look like this
and 18 cars will be found using this search.

Similar mathematical formulae can be used, with < for less than, > for greater
than, > = for greater than or equal to and = for equals. These mathematical
formulae cannot be used for queries involving text fields, but can be used for any
numeric, date or time fields.

=

Activity I lc
Open the file saved in Activity 11c.
Search the database to find the following information for your manager. For each search
show all the fields in the table.
1 Find all the blue stationery items.
2 Find all the blue or black stationery items.
3 Find all the items where the colour is not blue.
4 Find all the red items where the discount is yes.
5 Find all the items where the type contains the word ‘file".
6 Find all the items where the description contains the word “file’.
7 Find all items with a quantity of less than or equal to 10.
8 Find all items where the quantity is 10.
9 Find all items with a quantity of greater than 1.
10 Find all items with a quantity of greater than or equal to 10.
11 Find all items where the sales price is less than £10.

Producing 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 the practical
examinations 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.
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Hint

You must create
the query first and
then base the
report upon the
query.

Task 11j

Open the database that you saved at the end of Task 11i.

Produce a report which:

@ shows all the cars made by Ford

@ displays only the |12k, Madel, Colour, SPrice, and /- - fields within the width of
alandscape page

® has 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 11i. Select the Create tab and e
find the Reports section. Click on the Report Wizard icon to\"ﬁ| [ Bak o
open the Report Wizard window. 3 Repot Vet g
In the Tables/Queries box you need to —
select the correct query. For this task, the k
report will be based upon the query to select
only the Fords (you created this query in
Task11d). Use the arrow buttons to move the
correct fields from the Available Fields: into
the Selected Fields: box like this, then click
on [, Grouping is not needed at IGCSE
level, so click on again. For this task,
you are not asked to sort the report (which
will be covered later in the chapter), so click
on iet>_ again to get this, —————————"
The task told you to select a single landscape
page. The page orientation is chosen using the
Orientation radio buttons. Select Landscdpe. Use i
the Layout section to choose how the page will be -
laid out; in this case a tabular format has been
selected. Click on
Choose the style for yo\lr report and click on-
. Change the report name, so that it is ‘All Lo | Lcms i) Ltma |

Ford cars in stock’ (which is thc title from the "m

¥ T et

task). As you still need to add the subtitle and T
ensure that the layout is correct, select the Modify
the repolt’s design radio button and click on

. The design view of the report will look
sm-ular to this.
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Each section of the report is shown with a light blue 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 ficldnames. 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 therefore 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 defails of cach record.

The task tells you to place your name on the left in the header of cach page. Move
the cursor to the top of the light blue bar showing the Detail row; click on this so
that the cursor changes into an arrow. Hold the left mouse button down and drag
the top of the detail row down about 5 millimetres. Select all of the controls
(objects) in the Page Header by dragging (and holding) the left mouse button.
Move all of these controls |
down the page about

5 millimetres, so that they |
look like this.

The Design tab should
already be selected. Find
the Controls section and
click on the Label icon.

Drag a new control
into the Page Header and
type your name into this
control”Tn this example, N,
when you move the cursor
out of the control and
click anywhere else on the report it does not show the text clearly. This label needs
editing so that the text is visible and it is left aligned. Select the control and use the
tools in the Font section of the Design tab to set the font
colour to white and the alignment to left. B

“To sec wha the report willook lie at any fime, And—=on By —
the Views 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
28.2 centimetres (a]most the cdgc of the page). 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,
then centre align the label using the Center icon.

To add the subtitle, drag the light bluc bar for M —

Header down about 5 millimetres. 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 font
colour to white as before and right align this subtitle using the Align Text Right
icon. The design view of the report looks like this.

ENO=2aE=
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Activity | 1d
Open the database that you saved at the end of Activity 11c. Produce a report which:

@ displays all the data in the 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

@ has a subtitle ‘request for the manager’ right aligned at the top of the first page.

Task | 1k

Open the database that you saved at the end of Task 11j.

Produce a report which:

@ displays all the data for all the cars with alloy wheels within the width of a portrait page
@ hasyour name in the report header followed by ‘Cars with alloy wheels'.

Open the database saved in Task 11j. 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 created in Task11h) in the Tables/Queries box. As
the task says ‘display all the data’, use the arrow buttons to move all the fields from
Available Fields: to the Selected Fields: box. Go through the wizard as you did for
the previous task, making sure that you set the page Orientation to Portrait. When
the wizard has finished, the report is created and looks similar to this.
You can see that Access

Graham Brown Alloy Wheels has attempted to make all
o ’ o S v R the ficlds fit across the
ot page, but this has not

et e Db

been successful as not all
of the data is fully visible.

In the practical examinations you must show all of the required datain =
full. Select the Create tab, and in the Views section click on the View [
icon. Use the drop-down menu to select Design View.

Find the control for the 1) field in the Detail section of the report.
Use the left drag handle to make this control a little larger. Tt should
change from this to this.

[ —
0 e
o [

R s
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You can see that the control for the label in the Page Header has also been
stretched. Use the View icon to change back to Report View to see the effect that
this has made to the report. The left column now displays all of the figures
(including the top row).

Graham Brown Alloy Wheels

10 fort oo oonte nvnn sco e Mo 1n
54 Fort st st T ——
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To make more space available for widening some fields, you will need to reduce
the width of other fields. The field has taken more of the page width than it
needs. Use the drag handle on the right of this field to shrink the field. Use the
Report View to make sure that all of data is visible (you will need to scroll down
through all the data), but space is
not wasted. Repeat this for the

and fields. Stretch
the and fields
so thatall the data is visible. The LT:; =
o i

Design View of the report should =i,
ook fke this., ————
At the moment, ignore the field, as this is the longest field. Stretch the
and fields so that all the data and labels fit within the width of the page. Make
sure all the data and labels are fully visible. The data and labels may be different widths
to those shown here, depending on
the formats chosen for each field. Now
stretch the 15 field until the
control just reaches the edge of
the page but no further.
Change to Report View and
the report appears like this. You
can see that all of the still

do not fit within the space.
In Design View, move into

the Detail Row and drag the
bottom handle of the control for
the field down so that the e
control becomes exactly twice as high. (T S

Change to Report View and T
check that all the data and labels fit
within the width of a single page,
like this.

Save this report.

Graham Brown Alloy Wheels
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Hint
The Discount field
can appear as
Yes/No, TruefFalse
or as a tick box. All
of these would be
correct for this
question.

Hint

If you need to
export the report
without any
formatting, select
the Text File option.

Activity | le
Open the database that you saved at the end of Activity 11d.
Produce a report which:

@ displays all the data for all the items where the quantity is greater than or equal to 10
within the width of a portrait page

@ has your name in the header of each page

@ hasatitle ‘Quantity =10’ centre aligned at the top of the first page.

Exporting data

Sometimes whole reports, queries or the data within them need exporting into
other packages to be manipulated as part of a report for someone, or to create a
graph or chart.

Task I 11
Export the report saved in Task 11k into rich text format so it can be included in a word-
processed document.

In the Navigation pane, find the report that
you saved in Task 11k and right click the
mouse button on the report name to get the
drop-down menu.
Select the option to Export. This will open
another drop-down menu. You need to export
into.rtf format, so select Word RTF File.
«— This opens the Export - RTF File window.
Click on the s button to sclect a
folder to save the document into. In the
practical examinations you will need to use
this file for another task, so select the tick box
for Open the destination file after the
export operation is complete, then click on
o . The exported file will appear. Close the Export - RTF File window.

Task I1m
Export all the details of all the cars with alloy wheels into a format that can be used to
produce a graph.

The best package within the Office suite for creating graphs is Excel. You have just
exported the report on all the details of the cars with alloy wheels into.rtf format.
However, if you try to export the report into Excel you will not be able to do so, as
the report holds its title and formatting as well as the data. Instead, you need to
export the guery for ‘alloy wheels” rather than the report.
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Hint

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.

Right mouse click on the query name,
then select Export, followed by Excel
from the drop-down menus to open the
Export - Excel Spreadsheet window.
Rather than reformatting the data, select
the tick box for Export data with
formatting and layout, and the tick box
for Open the destination file after the
export operation is complete. Click on
. Close the Export - Excel
Spreadsheet window.

Activity | 1f

Export the report saved in Activity 11g into:

® rich text format

@ a format that can be used to produce a graph
@ a comma separated value format.

Hiding 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 uscful. An cxample of this is when
an invoice would be produced for a and the same d is used as a
delivery note, so that it shows the details of the items ordered but the costs are
hidden. In Aecess 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 Iin

Open the report created in Task 11k.

Hide all the labels and data for the Valet and PDate fields from the report. Hide the PPrice
data (but not the title) by setting a black background.

Before starting this task it is wise to back up the report that
you created in Task 11k. In the Navigation pane, right ——
mouse click on the report name and sclect Copy. Move the \ | 5 comommueracs
cursor onto the whitespace in the Navigation pane and
right mouse click again.
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Select Paste from the drop-down menu, renaming the report if required. Open the
report in Design View. Right mouse click on any of the field controls and select
Properties from the bottom of the drop-down menu to open the Property Sheet pane.

YR
B A0 =i 350788

Select the four controls for the Valet and
PDate fields (two for the labels and two for the
data). These can be selected together by holding
down the <Shift> key and clicking the left
mouse button on each of the controls in turn.
These should be highlighted like this.

In the Property Sheet pane, select the
Format tab. Many of the options in the
Property Sheet have small drop-down menus,
which you can use to select pre-defined options; the arrow for the drop-down menu
appears when you click in the cell. Use the drop-down list in the Visible section to
select No, which will hide these controls.

To set a black background for the 'I'rice data, in the Detail row of the report
select the control for I'I’rice. Move the cursor into the Property Sheet pane,
selecting the Format tab. Find the Back Color section and use the ] icon to select
the colour palette.
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Hint
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

for the

Select the black colour rather than the white background. You will notice that the
colour code for this control has changed from #FFFFFF to #000000. You will
learn more about this in Section 15.7. Change from Design View into Report
View to see the changes. Save the changes to the report design. Close the report.

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.

[ — frsisan 305 Aoy o A ors

Activity | 1g

Open the report created in Activity 11e.

Hide the label and data for the field in the report and hide only the data in the
field by setting a black background.

Producing 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.

Task I 1o

Open the file that you saved at the end of Task 11n.

Find all the cars with a sale price of less than £4000 and for these cars produce labels which:

have a page orientation of portrait

@ fit two side by side on the page

@ have a 16 point centre aligned headlng 'Spetlal offer atthe top of each label

® show only the fields 1=+, . , sorted into make and
model order

® have your name at the bottom right of each label.
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Design a new query to extract
only the cars with a sale price
of less than £4000, sclecting
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 que:

5
that it is highlighted like this.” =
From the Create tab, find the
Reports section and click on the Labels
icon. This opens the Label Wizard.
Select any label format that contains two
labels across the pag this case, use
the C2244 labels as they are slightly —
deeper than the C2166 labels (and it is
therefore easier to fit all the data and
labels onto each label). Click on “sext>_.
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 casier to
enlarge this later if needed, than to reduce
it), like 8 points high. Click on _tet> .
Type the text ‘Special Offer’ in the

grey arca as the top row of the label.  —1-5

Press <Enter> to move down to the
second row. Each field needs moving
onto the label - use the right arrow to
move cach field into the label, pressing

<Enter> after each one to create a new
row. You can type labels for each row if
you wish to do so. When all of the ficlds
have been moved across, add a final row
with your name, then click on “tet

Move the Malke, then Model field:
across into the right to sort the labels
by make and model as specified in the
task, then click on Ctes> .

Give the labels an appropriate name

and select the radio button for Modify
the label design. Click on




Data manipulation

- 1 .
Select the Home tab and use the text formatting tools to change this into this.

Check the labels’ layout using the Office button followed by Print and 7 |-

Print Preview. Save the labels.

Activity | Ih

Notice how the heading has been set
to 16 point and centre aligned and the
other fields moved down. The
field has been given more space, so that
all the data should be 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.

Open the database that you saved at the end of Activity 11g.
Find all the items where the discount is Yes and the sale price more than £30. For these cars

produce labels which:

@ 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

: and
e o st e ook el

11.6 Using formulae in queries

, sorted into ascending order

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.

Task I 1p
Open the file saved in Task 110.
Produce a new report from all the data which:

® contains a new field called which is calculated at run time. This field will subtract

the purchase price from the sale price

® hasthe field formatted to currency with 2 decimal places

® contains a new field called to calculate the percentage profit for each car at run
time. This field will divide the profit by the sale price

@ has the Percent field formatted as a percentage value with no decimal places.

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 be used to perform the
calculation. Select the Create tab, then click on the Query Wizard icon and in the
New Query window sclect the Simple Query Wizard. In the Tables/Queries box
select the table tblcars as the source of the data. Select all fields using the double
arrow key. Click on [me>_ twice, name the query Profit calculation, select the radio
button for Modify the query design, then click on &
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In the design view of the query, use the bottom scroll
bar to scroll to the right and find the first blank field
like this

Move the cursor into the Field row for the first
7 blank field. Enter the name (I'rofir) that you wish to
give this calculated field followed by a colon. The
colon tells Access that the next section is a
calculation. Within the calculation, you must place
square brackets [] around each fieldname so that
"| Access looks up the data from the relevant field.

For this task, you need to subtract the purchase
price from the sale price. The finished calculation will
appear like this.

In the Views section select the Datasheet View.
Caleulate the profit for three or four cars by hand or
using a calculator, and compare with the results in

o

= the query to check that you have entered the formula
/ correctly.
The formatting of the calculated field will be performed in the
[PDate] Profit: [serice] PPrice ¥ report. The task requires you to create a second calculated field so it
thiCars would be sensible to include the new field now and complete the
@ @ formatting later.
Hint To et anewfed Profit: [SPrice]-[PPrice] | Percent: [Profit)/[SPrice] |
Use + for addition, called Dercent. follow the
— for subtraction, * it | =
for multiplyand/ ~ Same procedure, this time ] | = Aa
for:divide. adding a formula to divide
the profit by the sale price.

Again, check the calculations with a calculator to ensure that you have not made an
error entering the formula. Save and close the query.

Create a new report using the Report Wizard as shown in Section 11.5. 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 o three times before
selecting a page Orientation of Landscape. Click on twice more naming the
report Profit calculation. Select the radio button for Modify the report’s design,
then click on g .

Move to the Detail row of the report and right mouse click on the control for
the Profit data. Select Properties from the drop-down menu to display the
Property Sheet pane.

Select the Format tab
*| for this control, and use
the drop-down menu for
the Format option to
select a Currency
formatting style. Click on
the View icon to go into
Report View and check
that the formatting for this
field is correct and
contains 2 decimal places.

In this example it does.
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Data manipulation

1.7

Repeat this process for the field, left mouse clicking on the control for
in the Detail row of the report. For this field select the Percent formatting
style from the drop-down list. Again, go into Report View to check that the
formatting for this field is correct and contains 0 decimal places. In this example, the
data is displayed in with percentage formatting but has 2 decimal places.

Click on the View icon to return to Design View. Right click the mouse button
on the Percent control in the
Detail row. Find the Decimal
Places option and select 0
from the drop-down list.

Go into Report View to
check that the formatting for
this field is now correct and
contains 0 decimal places. This
is fine, but some ficld widths
need adjusting so that all data
and labels are fully visible.

Adjust these before saving the
|| completed report.
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Activity | li

Open the file saved in Activity 11h. Produce a new report from all the data which:

@ contains a new field called which is calculated at run time. This field will subtract
the purchase price from the sale price

@ contains a new field called 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 . This field will divide the profit by the quantity

® hasthe and fields formatted to currency with 2 decimal places

® hasthe field formatted as a percentage value with 1 decimal place.

Using 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 I1q
Open the file saved in Task 11p.
Produce a new report from all the data which:
@ 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
@ displays the number of cars in this report.

You can use the report from Task 11p to help you with this task. Close this report
(if it is open) and right mouse click on it once in the Navigation pane so that you
get the drop-down menu. Select Copy, then Paste a new version into the pane with
a name that relates to Task 11q. Open this report in Design View.



Information and Communication Technology

ENSEr
‘:( o &j‘.njl' 7 o
RO 0 LT FadworContios

Click the left mouse button on the bottom edge of the Report Footer and drag
this down about 2 centimetres, so that this footer is now visible. Select the Design tab
and then click on the Text Box icon from Controls section. Move down into the
i /Report Footer and

e e w dlick the mouse
button and drag to
place a new control, in
this case a text box
du—ectly below the
it column. This
positioning is
important as this
control will be used to
calculate the total
profit for the data in
this report.

If the Property
Sheet pane is not

showing, right click the mouse button on the text box that you have just created, then

select Properties from the drop-down menu. In the Property Sheet, select the

-All tab, find the Control Source row and type the formula =SUM([Profit]) into
|—tl1is row. The Property Sheet will change to this.

Ik

e T

that this is a field (in this case the 110t field calculated at run time). Format this
control as Currency and set it to 2 decimal places.
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Move the cursor into the label for this text box and type in the Caption ‘Total
profit’. This can be entered in the label or in the Property Sheet pane using the
Caption row like this.

@\\ﬂv v ma,}un,om
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Change to the 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. Click the right mouse button and
select Copy, then click the right mouse button on the background in the Report
Footer and use <Shift> and <Insert> to paste the copies of these controls. Using
<Shift> and <Insert> 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 <Shift> and
<Insert> until you have five sets of controls like this.

12 0 0 W T 0
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Hint

If you are using
screenshot 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.

11.8

In the last four controls containing labels,
change the Captions to ‘Maximum profit’,
ini profit’, ‘Average profit’ and
“Number of cars’. Select the second Text Box
(for the maximum profit) and change the
formula so that it becomes =MAX([Profit]).
| Change the formulac for the minimum profit

" 50 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 o that it becomes =COUNT([Profit]). The
controls should look like this.

In the Property Sheet pane for the final Text Box, change the format back from
Currency to a Standard number. Set this control to 0 decimal places. Check the
layout and calculations in Report View. The completed calculations look like this.
Save the report.

ITotal grofit ]

s |

Minimbm pro

Aversge prof| |

INumbsr of cafs |

oyw  ves £270000  1m .
- . - If you need to show evidence of the
™ 0 270500 128 -
formulae that you used for the practical
Total profit £86,92000 — 3 =
cxaminations, use screenshot evidence of
Maximum profit £270500 the calculated controls.
Minimum profit £600.00
Aversge profit 02,3784
Number o cars 68
Activity 11j

Open the file saved in Activity 11i. Produce a new report from all the data which:

@ displays at the bottom of the report the maximum and minimum percentage profit for all
the 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.

Sorting data

Although Access has the ability to sort your data in both tables and queries, it is
casier to save the sorting until the data is produced in an Aecess report.

Task I1r

Open the database that you saved at the end of Task 11q. Produce a report which:

@ 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 sales
rice

° 4 your name in the report header followed by ‘Ford or Vauxhall’.
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You created the query in Task 11f. To
produce this report, select the Create tab
and click on the Report Wizard icon. In the
Tables/Queries box select the Ford or
Vaushall query. Select all ficlds using the
double arrow key and then click on _sez
twice to obtain this view.

Use the drop-down lists to select the
Viake field, then the Model field and finally
the ¢ field. For the SP'rice field, click [en ] [spes (o) e
on andng to the right of this field and it will
toggle (change) to 5= . When these field
have been set as shown, click on “uees. 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 | 1k

Open the file saved in Activity 11]. Produce a new report from all the data which:

@ displays all the blue or black items
fits within the widith 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 ‘Black or blue items'.




CHAPTER

Integration

In this chapter you will learn how to:
create an integrated document

W combine text and database extracts
W combine text and graphs or charts

W produce evidence of your methods
|
|

ensure the consistency of display
use precision framing.

For this chapter you will need these files from the CD:

™ MEMO.RTF W LETTERRTF
For this chapter you will also need your worked copies of:
W Task 11e W Activity 10h
W Task 11q W Activity 10i
W Activity 10a W Activity 10
W Activity 10b W Activity 10k
W Activity 10c W Activity 10
W Activity 10d W Activity 10m
W Activity 10e W Activity 10n
W Activity 10f W Activity 11¢
W Activity 10g W Activity 11k

12.1

12.2

What is an integrated document?

In the examination you may be asked to create a document that contains text and
other objects. Thes¢ may include:

images including screenshots of your work

data taken from a database or spreadsheet

graphs or charts

short pieces of html

cascading stylesheets.

If you are asked to create a document, select your word processor, in this case
Microsoft Word. Sometimes the word report is used instead of document, as mentioned
in Section 11.5. This means ‘a document that gives information’. It does not mean a
report created in Microsoft Access (although there are times when it might be
appropriate to use this) and will usually mean a report created using a word processor.

Importing objects

In Chapter 10 you learnt how to import and edit text from a file, clip art and images
from a variety of different sources. Many of these skills will be needed in any
integrated document that you produce.
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Hint

Keyboard shortcuts:
You can use <Ctrl>
and <C> to copy to
the clipboard and
<Ctrl> and <V> to
paste the current

contents of the
clipboard.

12.3
Hint

Make sure that the
image you have
captured can be
seen clearly by the
examiner.

12.4

To import text from a website, open the webpage in a web browser, in this case
Internet Explorer, and highlight the text that you wish to use. Right click the mouse
within this highlighted text and select Copy from the drop-down menu. Move into
the word processor and right click the mouse in the position you want to place the
copied text. Select Paste from the drop-down menu.

The same method is used to copy an image into your document from a webpage.
However, note that in most countries, copyright laws mean that it is illegal to copy
any text or image from a website without the permission of the owner of the
copyright. For the practical examinations, copyright of the material on the websites
that you will be asked to use will be owned by CIE, or permission to use the
material for the examination will have been obtained by CIE.

Showing evidence of your methods

In the practical examinations, you may need to show the examiners how you answered
the question. Using a series of screenshots is the quickest and easiest way of doing
this. A screenshot is where you ‘capture” an image of what is displayed on the screen at
the time. This is copied and stored temporarily in the clipboard of the computer and
can be pasted into a document. As well as using these basic tools provided within the
Windows environment, there are other ways of doing this. There are a number of
packages available that will produce screenshots, some of which are available as
freeware. If you are already know how to use one of these packages, using them may
save time in the practical examination. Because there are so many different packages
available and each works in a different way, they are not covered in this book.

To take a screenshot and capture an image of everything that is displayed on the
screen at any time press the <Prt Scr> (or <Print Screen>) key on your keyboard.
If you have more than one window open and wish to capture only the current
window hold down the <Alt> key and press <Prt Scr>. Paste the contents of your
clipboard into the word processor and edit the image (cropping and/or resizing, as
described in Sections 10.7 and 10.8) to show only the sections that you require.

Showing evidence from Access

You have already produced queries, reports and calculated controls in Access in Chapter
11, but it is not always casy to produce the evidence of this for the practical examinations.
If you have created a report containing a tick bo, always print this directly from the
report or use screenshot evidence. If you try to export a report containing tick boxes in
rich text format for example, the tick boxes will not be included in the exported
document. If you use screenshots and the evidence is in more than a single screen, make
sure that you take a number of screenshots showing all of the evidence.

Task 12a
Open the file saved in Task 11q.

Show evidence of the formula and formatting used for the calculated controls for the
“Average profit’ and ‘Number of cars’ within the report.
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Hint

If you need to
include an Access
report in the
document, perhaps
because calculated
totals are also
required, export
the report in .rtf
format and insert
this into the word-
processed
document using the
techniques shown
in Section 10.1.

12.5

Open the report for Task =0
11q in Design View. Click ~ fusieaiw ey o o o SSRueiem

the left mouse button on the
Text Box containing the
calculation for the average
profit. If the Property Sheet
pane is not visible, click the
right mouse button on this
control and select Properties o e E
from the drop-down menu. 7 =
Select the All tab in the plomioeds
Property Sheet pane.
Screenshot the window
using the <Prt Scr> key and
paste this into a word-processed document. Crop the image so that the relevant
sections can be seen. Enlarge the image so that the text can easily seen, like this.
Repeat for the
control for the

A1

)]

Test g R

number of cars. Left
click on the Text = ——
Box, take another —— Lgent —-L
screenshot and paste® con soure =Countgeran) @

= rormst Sondors
this into your o
word-p d N[ fosfJpore] e Paitet
d Again, i
crop and resize the | | e
A Yy
image so that the 4550

5 o] | [ jom®) anspaicit
relevant sections can A8 5 =3
be easily seen. = [
A [ i

R to add = = e E
your name to the i i ! o0 st :D::I
2 Crbprof ol antNane oree
d before gt L : &
saving it.
Activity 12a
Open the file saved in Activity 11k.
Show evidence of the formatting used for the and fields within the report

to display the black or blue items.

Combining your document and a database extract

In the practical examinations you may need to take a database extract and place this
into a word-processed document. Using an Access query rather than an Aecess report
is often the easiest method of combining this information. Copying the query and
pasting it into the document (as described below) gives instant results. Be careful to
format the new text to match the existing document, to ensure the table fits within
the margin (or column) settings and to maintain consistency of line spacing with the
original document.
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Task 12b

Open the file MEMO.RTF and place only the 112, Model, Colour xtras and Valet
fields of all the Ford cars that need valeting as a table S thetest that need to be

cleaned:’.

Open the database that you s N
saved in Task 1le. Openthe |

query for the Ford cars and
valeting is Yes in Design View.
In the Show: row of the query}
click on the tick boxes to TN
remove the ticks from the fields
that you do not need in the | |
extract. L
Save the changes to the =
queryand closethe query. In | ggele e n g, é e :é
the Navigation pane, right R i 1 L, 3 L |
mouse click on this query and e e &
use the drop-down menu to
select Copy, ————
Open the document MEMO.RTF
in your word processor. Move the
cursor to the end of the text “... that
need to be cleaned:” and click the
right mouse button. Select Paste
from the drop-down menu.
The document now looks like this.
Delete the top row from the table,
and move the table so that it aligns
with the left margin of the document.
To do this, click in the table and
adjust the ruler settings for the table.
Set the font style in the table so that it
matches the text in the paragraphs.
The document now looks like this.

25| ot ana Update Dats v E-nai
Rename

Hidein tis Group

Delete

ot
Object Poperties
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12.6

12.7

12.8

Activity 12b

Use the file that you saved in Activity 11c.

Extract all the items that are red and the discount is yes, and show all fields except
Place this extract into the file LETTER.RTF after the text "...red in colour.’

Combining your document and a graph or chart

In the practical examinations, you may need to insert a graph or chart into a word-
processed document. You should treat the graph or chart as an image and use the
same methods, like copy and paste. Make sure that you have displayed all of the data
and labels in full in your graph before copying it info the document. This will be
shown in more detail in Chapter 14.

Ensuring consistency of display

It is very important that the finished integrated document looks like a single piece of
work. Every part of a finished document should look the same in terms of font style,
line and paragraph spacing, paragraph settings, margin settings and headers and
footers. The headers and footers should align with the margin settings of the page,
not the default settings for your word processor. When you include tables or
database extracts in your document these should have the same margin setting and
font styles as the body text. All bulleted and numbered lists should also appear in the
same style. In the practical examination, if you are not very careful about this you are
likely to lose a large number of marks. This can be relevant in a question that is
assessing your knowledge and understanding, if a question asks you to prepare a
report, document or presentation on a topic; you are likely to be marked on both
the subject content and on the quality of the document that you produce.

Precision framing

Make sure that objects like tables and charts always fit precisely into the column or
page margins, unless you are told in the question to do something different.
Examiners are unlikely to allow more than 1 or 2 millimetres overlap if images or
other objects fit outside the column width or margins.

Activity 12¢c

Open each activity that you completed in Chapter 10. Check the consistency of presentation,
page breaks and that all objects placed within a document fit precisely in the margins.

This activity does not have model answers on the CD.



CHAPTER

13

Output data

In this chapter you will learn how to:

use sequential numbering to save files

save files in different formats

print a draft copy of the final version of a document
print e-mails with a file attachment

print a table, query or report in a database

print a graph or chart.

For this chapter you will need no additional materials.

13.1

Saving documents

Version numbering

It is always wise to save cach picce of work as you are producing it. You should save
every 5 to 10 minutes, so that if there is a problem — a hardware fault or power cut
for example — you only lose a few minutes’ work.

It is always sensible to name your files with sequential numbers. For example, as
cach chapter of this book was being written, cach was saved with a different version
number so that different versions can be identified. When producing your work, if
you want to go back to something from an earlier version, it is always available.

Tl @ it
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Saving a document in
different formats

R e re—
Documents and data can be saved in i €4 ""'"’,;;":;u,,:“.w,m,m,k
different formats. In earlier chapters, iy open

you have learnt how to import G |G i e o
different file types, and how to export St ot aesments.
using different data types in Access. Blo B e ity
Saving a document has already been e s
covered in carlier chapters, but to ‘Iﬂ ses (7] 3 seneror

save a document in a different file
format, click on the Office button
followed by Save As and select

Other Formats.

This will open the Save As
window and you can choose the
file type using the Save as type:
?rop d:wn hstth-us list may vary [ gose

rom the one shown, depending e
upon the configuration Ef yourg (FITEIE EEI
software.

The most common formats
that you may need to use are
text format (listed as Plain
Text), and Rich Text Format.
Select the one that you require

h

NE=Y: amats
L) Learm about acinsto saveto other

> ther Formats

i potsibis i tpes.

and click on | sae

13.2 Printing data and
documents

For all of the different
applications used for the practical
examinations, you can use the
Office button followed by Print
and Print Preview to check that
the object that you want to print
is correct before sending it to the
printer. Please note that all
documents, data, graphs, charts,
presentations, etc. must be clearly
labelled with your name, centre
number and candidate number in
order for it to be marked.
Printing any document created in colour on a black-and-white printer can cause
problems. This book has sections of coloured text designed to outline key elements;
for example, words in the glossary are shown in red, instructions arc in blue and
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Hint

Not all property
windows have
these settings. Each
will depend upon
‘the printer that you
have installed. In
this case, the
Document
Properties window
can also used to
change between
Color and Black &
White printing.

Hint

Always check that
that the document
that you are
printing is free
from errors before
sending it to the
printer. Use the
Print Preview

feature to help you.

fieldnames are in orange. If a page containing these three colours was printed on a
black-and-white printer, cach of the three colours would appear as a similar shade of
grey. It would be impossible to identify which words were glossary terms, instructions
or fieldnames. The use of colour in images is equally important; some colours appear
identical in greyscale, particularly colours like red and green. You must be able to
change the colour settings within your documents, diagrams and charts to enable the
different sections to be distinctive when they are printed in black and white.

Printing a draft copy or final

version of a document Y E—

You have already practised many of the | ) B vt

skills needed for this chapter. There is 115 R
often no difference between a draft copy e
and a final copy of a document in terms | 0] cersen
of the way that it is laid out. In some

cases, draft documents may be produced

to a lower quality than final copies, so =
you do not waste expensive printer
consumables. In the practical
examinations, there will be no need to
change your printer settings or include
watermarks on your documents, unless
you are asked to do so in the question

U S e o e cn
e Rmea

[y s m%.'m e s g v

a seng >

paper. If the question paper asks youto /| =
show how to sct a draft copy, clickon /| s

the Office button followed by Print
and select Print again from the new
list to open the Print window.
Click on Properties to show the
Document Properties or Printing
Preferences window.

In the Document Properties
window you can change the Quality
Settings from the current value (in
this case Normal) to Draft.
You may need to screenshot this
process as evidence for the
examination.

Although this feature has been
demonstrated using a document in
the word processor, similar settings
can be changed in other packages.

21 wors omons | [XX 2t wers

T T — —
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Printing emails with a file attached

Open your email browser [ 5 o7 Text ook
or editor. Enter the address
of the person that you are
sending the message to in
the To: box, and any — |
copies in the Cc: and Bee: =
boxes. Add the subject in
the Subject: box and R et o
attach the Fle o the email =7 SoLes
The details of the file WAddphotos Efilayort - @@ etonery - A Anal- BW- B 4 U »
attachment should be iDae. i
visible within the window,
along with the other items
entered. The examiners R 3
will check very carefully

that each of these items is
correct. In this email the address, subject and attachment are all clearly visible. Check
that there are no errors in the text of the email. If you need to send evidence of this
as part of the practical examination, copy the screen using <Alt> and <Prt Scr>,
before pasting this into a word-processed document.

Ble i View bsen Fomst Tools Adions Help

L3t To: From:

P —

T e best ook @hodderducationcoik
L SUbiECt 017 Text ook

“The chapter s fiished. | have altached it 0 the message Please Iat me know what you
ik 3

Printing from Microsoft Access

You have already covered many of the skills required for this in Chapter 11. This
section shows you how to produce printouts of each area in Access. Do not forget
that screenshots can be very useful as evidence, although documents containing a
numbser of screenshots can be very large files and take a long time to print.

One way to print a table or query ls to open the tzblc or query, and copy and
paste the data into a word-p This can be edited (to
add your name and other details), saved and printed. A table or query can be printed
directly from Access by double clicking on the table name or query name in the
Navigation pane to open it and clicking on the Office button followed by Print.

Use a report in Access if you need to show calculated controls and improved page
layout. Printing a report uses the same method as printing tables and queries. The report
can be opened and printed using the Office button followed by Print. Reports can be
exported for inclusion in a word-processed document as outlined in Chapter 11

Printing a graph or chart from Microsoft Excel

One way to print any graph or chart is to open the graph/chart, and copy and paste
the graph/chart into a word-processed document. You can add your name, candidate
number and centre number and any other text that you require before saving and
printing. A graph or chart can be printed directly from Excel by opening the
graph/chart and clicking on the Office button followed by Print.
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14

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 the data within the 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

create a graph or chart

label a graph or chart

extract segments from a pie chart

add a secondary axis

set axis scales

change chart colours to print in black and white

create, rename and delete files using an operating system
access folders/directories within an operating system.

r this chapter you will need these source files from the CD:

EEESEEEEEEN ] SESESESEENENEEENENEEEEEESN

CLASSLIST.CSV  ROOMS.CSV
CLIENT.CSV B SALARY.CSV
CLUBS.CSV W SALES.CSV
COSTS.CSV W STAFF.CSV
EMPLOYEES.CSV W TASKS.CSV
ITEMS.CSV W TEACHERS.CSV
JOBS.CSV W TUCKSHOP.CSV
OPERATORS.CSV W TUTORS.CSV
PROJECT.CSV W WEBHITS.CSV
RAINFALL.CSV

14.1

What is a data model?

For data analysis, you will use a spreadsheet model to explore different possible
answers. These models are often financial, mathematical or scientific. It is sometimes
called using a ‘what i’ scenario or ‘what if modelling. Tt lets you change data in the
spreadsheet to see what will happen to the results. In the practical examinations, you
may be asked to build a simple spreadsheet model and change data within the
model, or even change the model itself, to produce different results.
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Hint

Remember that a
column holds up
the roof and you
can see a row of
houses.

Spreadsheet basics

You will use the spreadsheet Microsoft
Excel to create your data model. 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, cach cell has an address. n this example the cell with the cursor in it is
called cell E9 and the cell that has been coloured red is called cell C4. The red cell
and all of the yellow cells are in column C, and the red cell and all of the blue cells

arc in row 4.

Task 14a

Create a spreadsheet to multiply any two numbers together and display the result.

Each cell in a spreadsheet can hold one of three things. It can contain:

® anumber
@ text, which is called a label

@ aformula, which always starts with an = sign.

Move the cursor into cell Al and click the
left mouse button. Type in the label
‘Multiplying two numbers’. Move the cursor
down into cell A2 and enter a number.
Repeat this for cell A3. In cell A4, enter the
formula = A2* A3 so that the spreadst

(o) O E )= oo Moann. IO

Jison] e | Foge| o Do) e ien, hve Au [ = = %
ER Sl Al =Rl = [ 8l B}z 82

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.

If you have created the spreadsheet as
shown, you should be 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
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Hint

If you do not show
all of the contents
of the cells in your
practical
examinations you
will lose a
significant number
of marks.

14.2

If you enter large numbers
into cells A2 and A3 the result

in cell A4 may not appear as
you expect it to. It may look

like this.
This tells you that the

number is too large to fit into

the column. To expand the

width of column, move the
cursor to the end of the column
heading for column A like this.
Double click the left mouse
button to expand the column
width to fit the longest item

stored in this column. The
spreadsheet now looks like this.
You can see how the label and

2 455555
all of the data are fully visible. M3 m

a 1.01908!

B

Y]

~@ fx| =A2*A3

:

B
Creating a data model

Task 14b

B | ¢ |

1 |Multiplying two numbers

455555
222

4 101133210

Create a spreadsheet to display the times table for any number you choose to enter. Print

your spreadsheet, showing values and formulae.

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 like 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 B1.

You are going to create the times table in cells A3 to
B12, with those cells in column A holding the number to
‘multiply by and those cells in column B holding formulae
to calculate the answer. Move the cursor into cell A3 and
enter the number 1. Move into cell A4 and enter the
number 2. Rather than repeating this process another
cight times for the numbers 3 to 10, highlight the cells
A3 and A4, as shown here. Move the cursor to the drag.
handle in the bottom right comner of these cells.

() Micrsoht el Ta 10
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Click and hold the left mouse button on the drag handle, dragging it down to the
bottom right corner of cell A12. This replicates (copies) the cell contents. Excel
realises that the numbers in cells A3 and A4 increase by 1, so uses this pattern as it
replicates the cells down.

& Micosoftbcfl Tosk 10 ASHEBERR] [ Vicrosoft Excel Task 10,2l S|
s - - 5 g
Pl s [ oc | =~ B c|
2] /2 Times Table 1 2 Times Table
> E
B 1 =] 1 7
4] 9 [a] 9 4
s | 3| s 3| §
s 4 - o
17| 5 (7] E 10}
[ | o I E 1)
s 7 s b 14}
lo| 4 o -
11| 9 | 9 18}
i 2| 1 2 19 2
Hint = = e e
Make sure that (12| b |14
your name (and in s 15
the examination e 36
your candidate [0 40| Sheet1 / [ 0i]_Sheet ./
details) are Average: 55 Count:10  Sum: S5 Average: 11 Count: 10 Sum: 110
included in either

the header or
footer. To do this
use the Insert tab,

Move the cursor into cell B3 and enter the formula = A3*$AS1. The § symbols in|
the reference o cell A1 will be used by Excel to keep that cell reference the same

in the Text area when this cell is replicated into cells B4 to B12. Use the drag handle in cell B3 to
select the icon for replicate this formula into the cells down to B12. The results should look like this.
Header and Footer Without checking the formulae, you can see that this has produced the correct results
:zfaﬁ?‘if"t);‘:“’ for the two times table. Change cell A1 to another number to check that the formula

works correctly. Print this values view of the spreadsheet using the Office button,

relevantsection. gl wed by Print and then Print again.

Displaying formulae &) Micosoft bl - Task 102

] -0 £
To display (and then print) the formulac used [ a4 8 1 ¢ |
in the spreadsheet, select the Formulas tab 2 {Fiex Table
and find the Formula Auditing section. Click e

1
2
on the Show Formulas icon. The spreadsheet i
now looks more like this. =]
Each of these formulac contains Bofi——— e
absolute and relative referencing. In cell B3, the Al
reference to cell Al (with the $ symbols) is an e |
absolute reference and the reference to cell A3 %
is a relative reference. You can see from this &5
view that the reference in cell B3 to cell A3 has 12
been changed as the cell has been replicated, as it || 13|
uses relative referencing, but the reference to cell
Al has not been changed during the replication,

BRI e

: 1
because absolute referencing has been used. ey i
To return to the view of the spreadsheet Average 1l Count 10 Sum: 110

that shows the values, click on the Show
Formulas icon again.
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More editing tools

Other standard Windows editing tools can be used in Excel, like cut, copy and paste.
These can be used to copy the contents of one cell into another cell. 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
the 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 retaining the absolute reference. The result is identical.

Accuracy of the 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 paper exactly as shown. Do not try to make

or add ent (like colour and fonmttmg) unless asked to do
5 Thiga very important. Some students loose marks by trying to ‘improve’ the
spreadsheet, for example by trying to left align a column containing numbers. Excel,
quite correctly, should automatically right align numbers, so by left aligning this
data it is now formatted incorrectly. 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 examination question paper. A large number of marks can be lost by
rushing the data entry and not checking 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.

Using 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 14a and 14b. For addition use the + symbol, for
subtraction use the — symbol, for multiplication use the * symbol and for division
use the / symbol. Indices are calculated using the ~ symbol, so the contents of cell
A2 squared (x?) would be typed as =A2 "~ 2.

Task l4c

Open the file OPERATORS.CSV. Place two numbers of your choice in cells B1 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.
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Open the file OPERATORS.CSV in Excel. Extend the
width of column A so that all the labels are fully visible (see
Task 14a). Move the cursor into cell B1 and enter the

number 4, then into cell B2 and enter the number 2. These | X+Y 4+2=6
numbers have been chosen so that you can casily check your [X—Y | 4-2-2
calculations. It is wise to perform all calculations by hand XY

before entering the formulae, to make sure that you XY 42=2
understand the formulae that you are using and to see the XY 4%2=16

results of the calculation before the computer has
shown you its results. These calculations may look like this.
Addition: Move the cursor into cell B4. The sum of the two numbers is needed
in this cell, which means to add the contents of the two cells. 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 needed 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 difference 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.

. @ Multiplication: Move the cursor into cell B6. The product of two numbers
l;‘tee:‘ z’:::'u':ing means to multiply the two numbers together and you need to enter the formula
iy =B1*B2, followed by the <Enter> key.

Hint

@ Division: Move the cursor into cell B7. This cell needs a calculation to divide the
contents of cell B1 by the contents of cell B2 using the formula =B1/B2,
followed by the <Enter> key.

@ Indices: Move the cursor into cell B8. This cell needs to calculate the contents of
cell BI to the power of the contents of cell B2 using the formula =B1”~ B2,
followed by the <Enter> key.

| A |
To check that the formulae have worked [ Ficstatiibar-x 3
2 |Second number - Y 2

correctly, compare your original paper-

based calculations with the values in the 3
o

4 |sumofXandY 6
5 |Difference betweenXandyY = 2
8
2

" You will notice that the values chosen [ 3 o Setes P
carlier in this task were carcfully selected to |75y givided by v
make the maths easy. The more difficult o the powery 1
calculations are likely to be the division and 1 =
indices. These numbers were selected so

that the 4 divided by 2 gives an casy result 1 Fm,;be,:i%
and the 4 to the power of 2 is reasonably % |Second number—v 2
casy (4*4). 3

Print the values, making sure that your 4 sumofXandY =B14B2
name is fully visible on the printout. Select 5 |Difference betweenXandY =81-82
the Formulas tab, then click on the Show 6 |ProductofXand Y =B1°B2
Formulas icon in the Formula Auditing 7 |Xdivided by Y =81/82
section to change the display to show the 8 xtothe powerY 8182

9

formulac, which should appear like this.
Save and print the spreadsheet.
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Named cells and ranges

When an individual cell or an area of a spreadsheet 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
casier 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 use this name in all your formulac.

Task 14d
Open the file SALES.CSV. This spreadsheet will be used to calculate bonus payments to sales
staff for a small company.

Name cell B1 ‘Unit’. Name cells A5 to C7 ‘Rate’. Name cells B11 to G18 ‘Sold".

Open the file and find cell B2. You must name this cell ‘Unit’. Right click on the
mouse in this cell to get the drop-down
menu. Select the option to Name a
Range... which will open the New Name
window. In the Name: box, Excel will
suggest a name for the range. It uses the
layout of your spreadsheet to do this. For

New Nme ?

Neme: [t

Scopet | workbook =]

Camment: | This s the price charged to the ustomer  »

for eachitem sold.|

the practical examinations, ignore this

suggestion (in this case the name that it

suggests is too long to be used) and >
overtype it with the word Unit, as Refesto: [osheetigagt

instructed in the question. Add suitable
text in the Comment box so that the
window looks like this. To name the

range click on To. il R MRS AT SR |
Whenyou move the cursoeinor el

PvotTable Table  Picture Clip Shapes SmartArt  Column
B1, you will see in the Name Box that it o

T

! o usations

isnowealled Unit. —— "0 ] 200
- A c
1 | Price per unit 240}

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 whilst holding down | New eme )
the left mouse button, dragging the cursor to cell || nane:
C7. Click the right mouse button within the =
highlighted range to get the drop-d; menu.
Change the contents of the Name: box to Rate.
Check that the New Name window looks like

this before clicking on . The name of the

range is only visible in the Name Box if only the
cells in the range are highlighted. —————
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Hint

An alternative
method is to enter
=SUM( then drag
the cursor to
highlight cells B4 to
B8, then type ) and
press the enter key.

o T@lEad| The final named range can be created in a
7| similar way. Highlight cells B11 to G18,
e B then name this range Sold. Each of these
St Workook B named cells and ranges will be used in
Camment: | he rumber o tems sad by sl ofhe saes | | other tasks. Save this spreadsheet as
R R Task_14d as an Excel spreadsheet.

Befersto: [sheetuisesincsis

Using functions

A formula in Excel starts with an = sign. It could be a simple formula using
mathematical operators like =B1+B2, a complex formula using nested statements
(this will be exphined later in this chapter) or a formula including functions. A
function has a pre-defined name like SUM or AVERAGE that perform a particular
calculation. There are many of these functions in Exeel, 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, try to avoid using these function
names. This section does not contain all of the functions available or all those that
may be used in the examinations.

SUM

The SUM function adds two or more numbers together. In Task 14c, you used the
mathematical + operator and the formula =B1+B2 to add the contents of two cells
together. With 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, using the SUM function would have been more cfficient.

Task 14e —
Copy this spreadsheet model and calculate: Refe of Poy | £1280
@ the total number of hours worked by all of these five — TS
people [ [Cavidwason | 26
® the average number of hours worked per person aham Brown | 20
@ the maximum number of hours worked by any of these five hn Reeves | 17
people |7 | BranSargent | 4
® the minimum number of hours worked by any of these five on ey 3
people. 0 | Average
1 laximum
2| Minimum

Open a new sheet and copy the labels and values exactly as shown in the task. Select
the Home tab and use the (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.
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A el c B = Autosum - g
Rate of Pay  £1280 ). % ﬂ ﬂ
Sort& Find &
Filter ~ Select -

Name Hours
David Watson | 26
Graham Brown !

John Reeves
Brian Sargent
Dan Bray

=SumMEH
Average [SUM(numberl, [number2]

e

2

2 g‘o‘w <ala b‘w N

An alternative way to use this function without typing it into cell B is for you to use
AutoSum. Move the cursor into cell B9, select the Home tab and find the Editing
section. Click on the AutoSum icon. This will place the SUM function into cell B9
and attempt to work out which cells you wish to add up (by looking at the layout of
your spreadsheet). It does not always get this range correct, so check carefully. If the
range is correct (as it is in this case) press the <Enter> key to accept the AutoSum. If it
is not correct, you can highlight the cells to be added before pressing the <Enter> key.

There are many ways of using the SUM function, some of which are shown in
Table 14.1.

Function Equivalent formula What it does

~SUM(B4:B8) _BA+B5+B64B74B8 ::f; l;[; the contents of all the cells in the range

=SUM(D3,D8,D12) | =D3+D8+D12 Adds up the contents of the cells D3, D8 and D12

‘Adds up the contents of the cells in the range D5

=SUM(D5:D8,F2) | =D5+D6+D7+D8+F2 o D8 and the contents of cell F2

Adds up the contents of all the cells within a
=SUM(MyRange) | None named range called MyRange; this can be used
with any named range

Table 14.1 Ways of using the SUM function

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, maximum, minimum and count functions also work like this.

AVERAGE

To find the average 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 14.2 overleaf.
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Hint

Setting a cell as an
integer value will
truncate the
contents of a cell to
remove the
decimalffraction
part of the number.
This is not the same
as formatting a cell
to 0 decimal places
which stops the
decimalffraction
part from being
displayed but not
from being used in
acaleulation.

Function Equivalent formula

=AVERAGE (B4:B8) =(B4+B5+B6+B7+B8)/5

What

Calculates the mean of the cells in the
range B4 to B8

does

=AVERAGE(D3,D8,D12) | =(D3+D8+D12)/3

Calculates the mean of the cells D3,
D8 and D12

=AVERAGE(D5:D8,F2) =(D5+D6+D7+D8+F2)/5

Calculates the mean of the cells in the
range D5 to D8 and cell F2

=AVERAGE(MyRange) | None

Calculates the mean of the cellsin a
named range called MyRange

Table 14.2 Ways of using the AVERAGE function
MAX

To find the person who worked the most hours, click the cursor into cell B11 and use
MAX to select the largest (maximum) figure within the list of numbers. Enter the
formula =MAX (B4:B8).This should give the value 26.

A B

MIN | RateofPay | £1280
To find the person who worked the least number of 2 | 1 1
hours, click the cursor into cell B12 and use MIN to B Home § Hours 1

L 7 David Watson 26

select the smallest (minimum) figure from the list. Enter Sihn B 20

the formula = MIN(B4:B8).This should give the value 4. | 6 | Jonn Roeves | 17
The finished spreadsheet should look like this. Save this |<# Brn Sargent o
spreadsheet as Task_lde. N e ]
110 Average -1
A8 Maximum |26

42" Minimum 4

Activity 14a
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. Print your

spreadsheet showing the formulae used.

Task 14f

John Reeves did an extra four hours’ work. Change the spreadsheet that you created in Task
14e to show the new figures. The manager wants to see the average number of hours

worked displayed as:
® anintegervalue
® rounded to the nearest whole hour.

Print two copies of the spreadsheet showing these values.

Open the file Ch_14_Task_14c. 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.
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INT

In mathematics, an integer is the word used to describe a whole number (with no
decimals or fractions). Within 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 A A - - |
the formula =ROUND(B10,0).This [l RateofPay | £9280 |
uses the ROUND function which takes =5

B10 the value is 16.8, so the contentof | & Total
D10 is 17, as it has rounded the value to |10 ;:::‘mg:m
the nearest whole number. The 3 ik
preadsheet should look Lk this, —— SIS Mnm
Rounding can be used with a number of decimal places, for example using

rounding for currencies with 2 decimal places can avoid calculation errors. Table
14.3 shows more examples of how you can use the ROUND function, using cell A1
which contains the number 62.5512.

Name | Hours | T
the content of cell B10 and rounds the David Waison 26| —
number to 0 decimal places: if the next |8 Graham Brown | 20| 1 1
digit is five or more the number will be |6 ;um ’;uveu 7| 1 1
i i i Sclon Sergent Al ) I
increased by one. For example, in cell Dan Bray ENI I

Function Result of rounding What it does

—ROUND(A1,2) 62.55 zloalg;is the contents of A1 to two decimal

Rounds the contents of A1 to one decimal
=ROUND(A1,1) 62.6 place. Note that the figure 5 in the 62,5512 has
forced the previous figure to be rounded up

Rounds the contents of A1 to no decimal places.
=ROUND(A1,0) 63 Note that the figure 5 in the 525512 has forced
the previous figure to be rounded up

Rounds the contents of A1 to the nearest 10. The
=ROUND(A1,-1) | 60 negative value for decimal places allows this
function to round numbers in tens, hundreds, etc.
Rounds the contents of A1 to the nearest 100.
=ROUND(A1,-2) | 100 Note that the figure 6 has forced the previous
figure to be rounded up from 0to 1

Table 14.3 Ways of using the ROUND function

Save and print a copy of the spreadshect 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.

Activity 14b
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
375.56411 rounded to the nearest thousand.
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Task l4g
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
project. 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 different 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 A1 which contains the title, nor cell A20 that 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.

A
COUNTA 1| Project 142
The COUNTA function works in a similar way to the  —2— b2 Aboli
COUNT function. Rather than counting just the s 4
number of numeric values, this finction counts the et -
number of numeric or text values displayed in the cells. =g [ David Watson
It will not count any blank cells within the range. In 2
Excel there is not a count function for just text values, so Graham Brown
the COUNTA and COUNT functions will both be used — 12
to calculate the number of workers on the project. Place g oo
the cursor in cell A24 and enter the formula %2 | Biian Sargent
=COUNTA(A2:A19)-COUNT(A2:A19). This will 5
look at the range A2 to A19 and count the cells with Dan Bray
text or numbers in them, then subtract the number of T ErARGkmant
cells with numbers in to leave only the cells with text in rumaler Asokmen,
them, in other words the names of the employees. It TeaC
should give the value 9 and look like this. ) 2
Number of workers
A 21 who have not finished
Number of workers who have not finished 22 7
=COUNT(A2:A19) Number of workers on
Number of workers on the project i the project
=COUNTA(AZ2:A19)-COUNT(A2:ATS) T2a%0

Activity 14c

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 A74 to count the number of students who have attended extra clubs
this year.
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Hint

Note in examples
one and three in
Table 14.4 that the
range §B§3:$B521
has been set as an
absolute reference
50 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
screenshot evidence
that you have
named the range
correctly in the
practical
examinations.

COUNTIF

Task 14h

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 that uses both absolute referencing in cell B31 to count the number of
employees with less than five years' experience.

Place a formula that uses both absolute referencing in cell B32 to count the number of
employees with ten or more years' experience.

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
COUNTIE, 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, a string, 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 14.4 can be entered in cell B24 and will give the correct result.

Replicate this formula into cells B25 to B28. As these cells are to be replicated,
methods three and four in Table 14.4 are the most efficient, as you do not have to
edit each formula with a different name for each row. If an examination 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 four is the most efficient.

Function What is doe:
Counts the number of cells in the range B3 to B21

=COUNTIF($BS3:$BS21,"Director’) | oo™ o word Director’

Counts the number of cells in the named range Job
=COUNTIF(Job, " Director") (B3 to B21) that contain the word ‘Director’. This only
works if cells B3 to B21 have been named ‘Job’

Counts the number of cells in the range B3 to B21 that

~COUNTIFSBIRINA1.A20) contain the same text as the contents of cell 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 B3 to B21 have
been named ‘Job’

=COUNTIF(Job,A24)

Table 14.4 Alternative formulae using the COUNTIF function

To count the number of employees with less than five years® experience, place the
cursor in cell B31 and enter the formula =COUNTIE($C$3:3C$21,"<5").This
will look at the range C3 to C21 and count the cells with a number value of less than
five. 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 8.

To count the number of employees with ten or more years’ experience, place the
cursor in cell B32 and enter the formula =COUNTIE($C$3:$C$21,">=10").
The value calculated should be 5. Save your spreadsheet as Ch_14_Task_14h.
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Activity 14d

Open the file that you saved in Activity 14c. This spreadsheet lists all the students in a class.
Next 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 and count
the number of students in each house.

Place a formula that uses in cell E7 o count the number of students with less than five clubs.
Place a formula that uses i cell E8 to count the number of students with 12 or more clubs.

IF

An IF function contains a pair of brackets and within the brackets three parts, each
separated by a comma. An example of an IF function is =IF(A1=5,42*0.05,"No
discount"). The first part is a condition; in this example, it is testing to see if cell A1
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 met this cell will
display the text ‘No discount’.

Task 14
Open the file that you saved in Task 14h. 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 and otherwise to display ‘Not experienced.

Open the file and place the cursor incell ¥4 T >
D2. Enter the label ‘Category’. Place the  » Project 153

cursor in cell D3 and enter the formula: 2 Name Joby Years exp Category
=IF(C3>=10,"Very expetienced’Not ¢ iy e | hocoiennd
experienced). The reason that C3>=10 2 e sty 1 ey expeteneet
is used rather than C3>9 (which in many 5 rgindersigs iy T
circumstances would be a more efficient 3 sewocormer  sgameer Jremosnanes
formula), is because one employee has 0.2 16 weo poner = i
years’ experience. As the datadoes notall - S oG, — LR S ELESS
Contain whole numbers, there could be an 2 sancame e e
employee with 9.5 years experience 5o this i g s e
would not work for all data. Do not use 26 panck onatey BTl Ty ixpineson
absolute referencing in this formula as the i semomme  pogenner s nerersnmnes
reference to cell C3 needs to change when B Jooe  SReeRe
you replicate the formula. Replicate this 21 wimvankofimen  enginsar 2 Not axparionced

formula so it is copied into cells D4 to
D21. Your spreadsheet should look similar to this.
Save your spreadsheet as Ch_14_Task_14h.

i

Activity 14e

Open the file that you saved in Activity 14d.

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
the house is fewer than six or to display ‘Full’ if the number is six or more.
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Hint
Note 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.

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 IF statements, be careful to work in a
logical order, cither from smallest to largest or vice versa (depending upon the
question). Do not start with middle values, this will give incorrect results.

Task 14j

Open the file that you saved in Task 14i.

Change the formulae in cells D3 to D21to 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:

® >=10 then display Very expericnced’

@ >=5 then display “Experienced’

@ <5 then display Not experienced”.

Place the cursor into cell D3 and change the formula so that it becomes:

=IF(C3>=10,"Very experienced", TF(C3>=5,"Experienced","Not
experienced"))

Notice how the second 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 greater than or equal to ten first; if so, it
displays the correct text. Then if it was not true it would check if the value is greater
than or equal to five next, if so it displays the correct text. As there are no other
conditions that could occur, rather than having another nested statement the
resulting text has been placed.

Replicate this formula into cells D4 to D21. Your spreadsheet should look similar
to this. Save your spreadshect as Ch_14_Task_14j.

A TR —— o

N
1 Project 153

Activity 14f
Open the file that you saved in

Activity 14e. 2 mame b ears xp category
Change the formulae in cells F2 to F6 i ‘:: fm’; ::::::; z ::: ::::E:::
to display 'Add to this house' if the B i Civay e
number of students in this house is 6 Bishen patel sates 5 Expen
fewer than six, ‘Ideal number if there _7_Rupindersingh Engineer 7 Experienced
are between six and ten students and : :e‘l':“':"=’ :’:’K"“"‘e‘ : E’F“'E"*:
e : upnder Vas ales xperience
Full’ if the number is more than ten. e b o
11 sohn Mortiock orogrammer 14 Very experienced
12 cameronGarnhem | Analst 7 Experienced
15 erancunie Drrecior 3 ot experienced
14 il Frobisher enginear 5 Experianced
Mtevin Progammer 9 Experienced
16 Patick Oy engineer 1 Yery experienced
17 hirumatar Asokmanisales 10 Very experiencea
18 SeanOBymo orogrammer 2 ot exporianced
19 Lea Cabusbusan progammer 1 ot experienced
20 risn o'rscol srog ammer 02 ot exparienced

21 WimVanHoffmann  Enginser 2 Not experienced
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Hint

You could use
named ranges
rather than
absolute
referencing for cells
B3 to B21 and C3 to
C21.0ne
alternative formula
in cell B35 which
uses the named
range ‘Job’ created
earlier in the
chapter is
=SUMIF(Job,A35,5C
$3:$C$21).

SUMIF

Task 14k

Open the file that you saved in Task 14].

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.

SUMIE works in a similar way to COUNTIE. It compares cach value in a range of
cells and if the value matches the given condition it adds another related cell to form
a running total.

Add the labels as required by the task into cells A34, A35 and A36. Move the
cursor into cell B35 and enter the formula =SUMIF($B$3:$B$21,A35,$C$3:
$C$21). The total for this cell starts at zero. This looks at the contents of cach 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

A B
displayed in this cell. This happens within '
A 34 Total experience for:
a fraction of a second as you press the
Enter> key or change any value within  Aog o ober e 82
<Enter> key ige any 36/ Engineer 2

these ranges. 27
To total the hours for the engineers,

place in cell B36 the formula =SUMIF($B$3:$B$21,A36,8C$3:$C$21). The

results of these formulae should look like this. Save the spreadsheet as

Ch_14 Task_14k.

Activity 14g

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 the other coloured houses.

Using lookups

The term ‘look up’, as used in the practical examinations, means to look up from a
list. Tt does not mean that you should use the LOOKUP function, as there are three
variations of the LOOKUP function that can be used within Excel. These are:
LOOKUP, HLOOKUP and VLOOKUP.

LOOKUP

LOOKUP is used to look up information using data in the first row or the first
column of a range of cells and returns a relative value. For the purpose of the
practical examinations, this is probably the least useful of the three formulae.
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Hint

Experiment with
these settings.
Change the value in
cell B24 t0 5.2 See
the result of this
change. Now
change the exact
match condition
from False to True
in cell C24. See the
result of this
change. Try other
numbers like 5.9 in
B24 to see what
happens

HLOOKUP

HLOOKUP is a function that performs a horizontal 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 141

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$2:$H$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 two at the end of the formula tells Exce/ 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 spreadshect as Ch_14_Task_141. \

A B < 0 E F G H
1_| Project 160
2 | JobCode 1 2 3 4 5 5 7
3| JobTitle Director | Engineer Analyst | Sales | Programmer | Tester | Clerical
4
5 | Name JobCode | Description
6 | Laita Aboll 5 | Programmer
7| Greg Mina 5 | Programmer
& | sriParyanti 3 | Analyst
9 | Bishen Patel 4 | Sales
10 | Rupinder Singn 2| Engineer
11 | sergio Gonzalez 5 | Programmer

VLOOKUP

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.

Task 14m

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.
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14.3

Open the file TASKS.CSV and click the left [y B
mouse button to place the cursor in cell C3. The | | TaskCode | Client
Task instructs you to use the file CLIENT.CSV [ 4 Rotiee
for the lookup. Examine this file by opening itin |37 3 Ot
anew spreadsheet. Look at the layout of this file [ 5 Hothouse Design
to decide which type of look up formula to use.  [T5 7 v
CLIENT.CSV looks like this. ————[§ |5

Because it is stored with the look up datain |57 LY
vertical columns, a VLOOKUP is the most B T

appropriate formula to use. Enter the formula
=VLOOKUP (B3, Client.csv!$A$2:$B$8 ,2,FALSE) into this cell. This formula
will look up and compare the contents of cell B3 with 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 2 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 A B c
match. If you set this to True it 1| Current cient list
will find the nearest approxi 2 Name TaskCode
match. When it finds a match, it : Lail2 Aboii 6 Loy
will take the value or label stored Sreg Mina 2 Awicom
! s 5 | siParyant 6 Ley
in the second column which is to = SBKACAR] 5 Tov
. i
the right of the matched cell. = i
% N ; Rupinder Singh 3 Hothouse Design
Replicate this formula into cells B corgio Gorzalez |5
C4 to C24. . 9 | Rupinder Vas 1 Rootrainer
The results should look similaf |70 gryan Revel 1 Rootrainer
to this. Save the spreadsheet as 41 | Henri Ramos N Rock ICT

Ch_14_Task_l4m.

Activity 14h

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 Number 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.

Testing the data model

Designing a test plan and choosing your test data are the most important parts of
testing the data model. Choose data that will test every part of a condition. 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 14m:

make sure that cach number between 1 and 7 (normal data) is used in the TaskCode
use 0 and 8 and other abnormal data

use decimal values between 1 and 7.
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14.4

Write down cach number and the expected results, before trying cach number in the
TaskCode column. Check that the actual result matches the expected 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 14.5.

Formula in cell C3 using data from cell B3:

Data entry In 85 | Data type Expected result ‘Actual reeult
1 Extreme/Normal | Rootrainer

2 Normal Quattichem

3 Normal Hothouse Design

4 Normal Avicom

5 Normal Binnaccount

6 Normal LGY

7 Extreme/Normal | Rock ICT

0 Abnormal Error — value not avallable
B Abnormal Error — value not available
13 Abnormal Error - value not avallable
56 Abnormal Error — value not avallable
72 Abnormal Error — value not avallable
94 Abnormal Error — value not available

Table 14.5 Sample test plan for Task 14m

Many marks are lost in practical cxaminations by careless use of ranges within formulac
and fanctions. Check that everything works before using real data in your model.

Selecting subsets of data

This means getting Excel to search through data held in a spreadsheet to extract only
rows where the data matches your search criteria.

Searching using text filters

Task 14n
Open the file that you saved in Task 14m.

Select from all the data only the employees who are currently working on jobs for
Binnaccount.
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Hint

To remove the
AutoFilter, either
click on the tick box
for (Select All), or
use select Clear
Filter in the drop-
down list.

Open the file that you saved in Task 14m and highlight cells A2 to T s

C24. Sclect the Data tab and find the Sort & Filter section. Click 44 m
on the Filter icon to display an arrow in the top right corner of =~ T et

———cach column, like this.

For this task, you need to use this arrow to select the people working on the
Binnaccount task. When you click on the CurrentTask arrow, a small drop-down menu
appears like this.

T | = A 8 <
T
kCodl~ | CurrentTask |~ il e o
e 3 ftailaboli  [3]] soratoz
e (4 |oregMina |4l sonzton
sLev .5 [sri Paryanti Sort by Color »
Rupinder singh 3 6 %
[sergio sonzalez sinnaccount 7 |Rupindersing! :
. [Rupinder vas 1 Rootrainer 8
JBryan Revelt 1 Rootrainer 5 [Rupindervas Tert Eiters »
[Henri Ramos 7 Rock IcT 10 Bryan Revell
liohn Mortiock 2 uattichem | RS
|cameron Garmham 2 Quattichem
[Brian Guthrie 1 Rootrainer (123 john Mortiock
|1ulia Frobisher 5 Binnaccount R Cameson Garn
5 an MicNevin 1 Rootrainer 14 |Brian Guthrie
[shelash O%eary 1 Rootrainer 15
patrick O'Malley 5 Bimnaccount 16 [Dan McNevin
[Thirumatar Acokmant 5 Binnaccount 17
afmenu 2 s =
rettLing wsttichem
e S B Thinumsiachsy emt
2 3
2 |wim van Hoffmann 5 Binnaccount

= A T =
1 i

2 [Name = TaskCoal -] Carrentiask 1%
8 [sergio Gonzalez 5 Binnaccount
15 |iulia Frobisher 5 Binnaccount
118 [patrick O'Walley 5 Binnaccount

15 [Thirumelar Asokmani 5 Binnaccount

5 Binnaccount

In the Text Filters section of the menu, click on the tick box for (Select All) to
remove all of the ticks from every box. Then tick only the Binnaccount box, before
clicking on Zoc”. This will display only the five selected rows like this.

The same method can be use to select more than one 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 Ch_14_Task_ldn.

Searching using number filters

Task |40

Open the file that you saved in Task 14m.
Select from all the data only the employees where the task code is between three and
six indlusive.
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Hint

The method shown
here is an
alternative to
selecting only the
boxes for three,
four, five and six.
Even though it may
seem easier to click
on the tick boxes
for this question,
youwill need to
use the Custom
AutoFilter window
where a number of
options are
required. The
Custom AutoFilter
window also allows
you to select is not
equal to and to
perform wildcard
searches.

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. Select Number Filters to geta—
sub-menu. Select Custom Filter... to get the Custom AutoFilter window.

Custom AutoFiter 9 41 sort smatestto Largest
& 9
Show rows where: o by Coor v
“ o

[zl &l :

NumberFiters ¢ » |

‘ = B [ Wl mnm

1

¥z
Use ? to represent any single character E:
Use * to represent any series of characters. s

el =

This will allow you to set the search criteria to o] [Ccancer
greater than or equal to 3.

Custom AutoFilter / \

Show rows where:
TaskCode

TN o |
and ©or
El

H =]
Use ? tofepresent any (character
represent any of charafters
=

AND \/
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 Ch_14_Task_l4o.

Searching using more than one criteria

Task 14p

Open the file that you saved in Task 14m.

Select from all the data all the employees except John Mortlock and Sean O'Byrne who are
currently working on jobs for Quattichem or Hothouse Design.
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Open the file and set the Custom AutoFilter Lﬁ“
AutoFilter arrows for cells A2 to

C24 as in the previous task. This || S

time the search will be performed ies it 5] [omprtone =
on both the Name and =T

CurrentTask columns. Select the e

drop-down arrow for the Name BT ] (e k=l
column, Text Filters and then Use ? to represent any single character

sclect Does Not Equal from the U S ey seties O chasackeny

sub-menu. This opens the Custom

AutoFilter window, enter the

initial letter J” in the right box
(this speeds up the search). When you click on the arrow for the drop-down list it
will show you all the Names starting with T, so select 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 Zot.

Select the search arrow for the
CurrentTask colum. Scloct from | ©#omAsefite s
this menu only the two tick boxes || Show rows where:
for Hothouse Design’ and s

“Quattichem’, or select Text equals Al o oo B
o
=]

Filters and set up the OR search o
like this. equals [z] [Quatichem
Save the spreadsheet as
Ch_14_Task_l4p. The results of
this task should look like this.-

Use ? torepresent any singe character
Use * torepresent any seres of chiaracters

] o]

= A [ & \ s | Activity 14i

g current client list Open the file that you saved in Task
_2 Name 5% TaskCod(x] CurrentTask  :¥!  14h, Select from all the data:

7_ Rupinder Singh 3 Hothouse Design ) all the students with a tutor called
13 Cameron Garnham 2 Quattichem Chris Scott
|21 Brett Ling 2 Quattichem b) all the students who will be using

23 Brian O'Driscoll 3 Hothouse Design rooms numbered between 22 and 74

inclusive
o all the students except Kiah and

Hartati with a tutor called Kate
. ) . Morrissey or Mike Arnott.
Searching 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) and
the ? (question mark) is often used to show a single character. Excel uses these
wildcard characters, but AutoFilter also contains other features that simplify some of
these searches.

Task 14q
Open the file that you saved in Task 14m.
Select from all the data only the employees who have a name that starts with the letter ’s".
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Hint
The method shown
here is an
alternative to
selecting Text
Filters, then Equals
and entering 5*
before clicking on
£

Hint
The method shown
here is an
alternative to
selecting Text
Filters, then Equals
and entering *a
before dlicking on
o

Open the file and set the
AutoFilter arrows for the cells A2
to C24 as in the previous task.
This time the scarch will be
performed on the Name column.
Click on the drop-down arrow for
this column and select Text
Filters followed by Begins
‘With... from the sub-menu. This
opens the Custom AutoFilte
window. Enter the initial $7in the

Custom Autofilter

Show rows where:
Name

[begns with

nght box like this and click on 4| A B C
9. You should find these four 1 Current client list
rows. Save the spreadshectas 2 Name————» i TaskCodiz] Currentrask %
Ch_14 _Task_l4q. 5 sri Paryanti 6 LGY
8 |sergio Gonzalez 5 Binnaccount
117  shelash O'Leary 1 Rootrainer
20 sean O'8yme 3 Hothouse Design
Task 14r

Open the file that you saved in Task 14m.
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

A 2 ‘Show rows where:
process, this time selecting the

Text Filters from the menu, then
the Ends With... option to I
obtain the Custom AutoFilter i

window. Enter the letter a in the —T] ] =l
right box like this and click on Use ? to represent any single character
9. You should find this single See =  Feqrmaeet acey mion of comcaCtee s

row. Save the spreadsheet as  ——

Ch_14 Task_l4r.

ends with =] [a =]

4l A el ] ¢
1 |current client list

2 (<7 Taskcgd{ | currentTask [+
LGrengna 4 Avricom

Task 14s

Open the file that you saved in Task 14m.

Select from all the data only the employees who have a name that contains the
characters '0".



Information and Communication Technology

Hint
The method shown
here is an
alternative to
selecting Text
Filters, then Equals
and entering *O™*
before clicking on
o

Hint

The method shown
here is an
alternative to
selecting Text
Filters, then Equals
and entering 7ea*
then ok .

14.5

Again, select the Text Filters from

Custom Autofilter e
Show rows where:
Name
ot = C———
omd Do

Use ? to represent any singe character
Use * to represent any series of characters

the drop-down menu in the Name

column. This time select the

Contains... option, enter the letter

— O followed by an apostrophe to the
right box and click on 7o Y

ou
should find these four rows. Save
the spreadsheet as Ch_14_Task_14s.

o J[ ol )

Task 14t

Open the file that you saved in Task 14m.
Select from all the data only the employe
third letters as ‘ea.

23 Brian O'Driscoll

3 Hothouse Design

es who have a first name that has the second and

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 add the characters 2ea to the
right box before clicking on Toc.
This tells Excel that the first letter
can contain any character. Then
there must be the letters ‘ea’

Custom AutoFilter SR
‘Show rows where:
Name
begns with [7ea [=]

‘to represent any single character
Use * to represent any series of characters.

) (wmi]

followed by any other ct

You should find these two rows.
Save the spreadsheet as
Ch_14 Task_14t.

Activity 14j
Open the file that you saved in Task 14h. Sel

1 |current diientlist
2 Name

20 |sean O'Byme
722 |Lea Cabusbusan

(7] TaskCod{~ | CurrentTask
3 Hothouse Design
7 Rock ICT

ect from all the data:

a) all the students with a forename that starts or ends with the letter ‘R*

b) all the students with a forename that
) all the students with a forename that
who uses room 60.

Sorting data

Before you try to sort any data, make

contains the letters ‘eth”
contains the letters ‘Jam’ and who have a tutor

sure that you select all of the data for each

item to be sorted. One common error in practical examinations is to select and sort
on a single column. If you were to do this, the integrity of the data would be lost.
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Hint

You can sort into
descending order
rather than
ascending order by
selecting Zto A
rather than A to Z
in the Order box.

Table 4.6 gives an example showing correct and incorrect sorting on the students
name for a spreadsheet containing their test results in Maths and English. The
yellow shaded cells show the areas selected for the sort. Note how the results for
cach person have been changed when sorting without highlighting all the data.

o alidata Sorted correctly with all Sorted with only the
data selected name column selected

Name | Maths | English | | Name | Maths | English Name | Maths | English
Shelia | 72 75 Karla |52 75 Karla |72 75
Marcos | 64 N Marcos | 64 34 Marcos | 64 34
Vikram | 61 a Shelia | 72 75 Shelia | 61 a4
Karla |52 75 Vikram | 61 a4 Vikram | 52 75

Table 4.6 Correct and incorrect data selection for sorting

Task 14u

Open the file SALARY.CSV.
Sort the data into ascending order of surname, then ascending order of forename.

Open the file SALARY.CSY. Highlight all the cels inthe
range A2 to C43. Do not highlight row 1 or the column | % Autosum 5{ m
eadings would also be sorted wihin the employee Bl

aes. Selectthe Fome tal an fid the Eeiting secion, | e ser& find &

Click on the Sort & Filter icon to obtain the drop-down
menu. Select Custom
Sort... to open the Sort 52 jEa= =)
window. Inthe Sort by [ e e e mwa
box select Surname from < 5:«;:« Moo L;Q: ml(+]* e S
the drop-down list. This [rbes [ awz
will be the primary sort
for this task. Make sure
that the Order box
contains A to Z to sort —]
:—:3 ;:lrata into ascending e
To add the

; o o
secondary sort to this =

datayou need toadd a || Eemies) (Keneion | Bimien (o) ¢ |[omme] B bimiveie
saton

second level to the e o e £
Sort window. Click on =l [Awz Il

Buadted to add the
second sort level. In
the Then by box select
Forename from the
drop-down list. Again, o] [oemai]
make sure that the
Order box contains A to Z to sort the data into ascending order. Click on 7o to
perform the sort.
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14.6

The data should look ke this. —__ [T 5 r
"1 Forename Surname salary
Activity 14k 2 Laila Aboli 25000
Open the file that you saved in Activity14h, Sort the 3 [Thirumalar Asokmani 10000
data into descending order of tutor name, then 4 Lea Cabusbusan 28000
ascending order of forename. 5luem o a500
6o Dare 14000
7 Julia Frobisher 16500
Using display features jicuiaron_|Garntiars 26000
9 Jake Garnham 12500
Many of the features described in this section can be 10 Lauren  Garnham 6200
applied to an individual cell,a range of cells to one or 11k Gonsalez 5200
raore rows o columns, o the cnfire spreadsheek: | Eoemo _|Gorualer 25000
P gl et click i 13[eran  cuthrie 43000
To apply the feature to the entire spreadsheet, dlickin 51 Kaznica 9000
the top lefi-hand comer of the sheet. P S
16 Kkristy  King 12300
o mEal 17jerett  ung 8200
ialhale tina 7000

number or 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 letters 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 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 <Ctrl> key whilst making your selections.

Enhancing data

To enhance data, first select the data to be enhanced. | Page tayout
All of the enhancement features are located using the
Home tab. The Font section contains icons to allow
you to set the cell contents to underlined, italic B I U-:
(sloping) or bold, ——— 7

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 the current colour schemes. If the colour that
you want is not there, click on the colour palette icon.

If you are selecting colours, ensure that the
foreground and background colours contrast and can be
casily seen when printed. The foreground colour of a
cell (the font colour) can be selected 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 background colour.

Calibri

No Fill

% More Colors...
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Activity 141

Open the file that you saved in Activity 14g.

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 A37 to A40 to match the colour of each house.

Formatting cells

Formatting cells containing numbers changes the way a cell is displayed, but does
not change the values held within it.

Task 14v

Create a spreadsheet model that looks like this. Place | | A | B c

a formula in cell C2 that multiplies the contents of cell 1 First Second  Product
A2 by the contents of cell B2. 2| 12 s

Format cell A2 as an integer.

Create this spreadshect as shown. In cell C2 enter WL Al B [
the formula =A2*B2. The spreadsheet will look 3 |yt second  Product
like this. J 12 s s

To format cell A2 as an integer, place the cursor
in this cell and select the Home tab. In the Number section, click on the arrow in
the bottom right corner to open the Format Cells window.

e o : o]
B pead I 2 = [E
2 Goal fomat  Cel | nsent Delete forr
tting - a1 Table - Stes~ | <t o
Styles | Celis
Format Cels: Number
K| [— o the Numbes s of the

g Format Cells dialog box

‘When this window opens, it should have the Nuniber tab selected. The Format
Cells window will allow you to format cells in different currencies, into percentages
or even as dates or times.

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:. Click on o to set

the formatting. The spreadsheet will now look | B | Zzoeeeo
like this, B e
A B C
1 First Second Product

2 1 5 6
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T you compare the two views of the spreadshect, you can see that cell A2 has
changed. The contents still remain 1.2 but in the second view the answer for the
product appears to be incorrect. To change the contents of cell A2 to a whole
number, use the INT function.

Original Formatted
A& G P~ | 8 [ENE
1 |First Second  Product 1 |First Second  Product
=zl 12 5 s [2] 1 5 6
Task 14w

Open the file COSTS.CSV. Format cells A1, D1, D3 and G3 as a bold 14 point font.
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 ES5 to E15 into Euros 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 Format
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.
Click on the Format Painter icon and click in cell D1. Click on the Format
Painter again and click in cell D3, then Format Painter again and cell G3. This
process should copy the formatting from cell Al into these other three cells.

YT
] o

=L b ottt

e

e [=rere

~ Gl corentjobs

[ me— < e RNt lc.lo .- G
1 Current jobs &t | uope sapen 1 [currendjobs Exchange  Europs Japan
2 O R = ;i
3 | customer b eferestimate _cos irea 3 customer obraterestmsteCost ]
1 0% |mope mpn Sk 3 O tuose saen
o or oz mom (2 b e s 2w v em aemie
Twcoms  wm w0 (T b usan e am v
oy ez am |5 5w nmes wa am me answen e
S fcovane 436 360 Bsses6 B3 0285 s G o s wemws

WRocicT | 428 1250 1700 %0775 26420%5 4285 10 RockICT | A1 250 1700 193075 2642045
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Hint

If the currency
symbol that you are
looking for (.. ¥)
may 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.

Hint

An alternative to
this for percentage
values with no
decimal places is to
highlight the cellss,
select the Home tab
and click the
Percent Style icon
in the Number
section.

Move the cursor into cell E2. In the

s

Number section, click on the arrow in the |
bottom right corner to open the Format |

Cells window in the Number tab. In the s
Category: section, select Currency. /

Set the number of decimal places to  —
three. Although this is not the correct
number of decimal places for Euros, it
was specified in the task.

In the Symbol: section, select an

appropriate Euro format from the list.

You may need to scroll down the list of

Co ) lom ]

available currencies to find it. The Sampleq

area will show you what the formatting of =

L

the cell will look like when you click on
9. When you have checked this
formatting, click on ot

Repeat this process for cell F2, but this
time selecting Japanese Yen. Some
currencies like Japanese Yen have no
decimal places and 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 /ﬂ
Format Cells window should look lik&

this. Click on Zoc_.

o)l |

To format all the numeric cells in

columns C and D, highlight all cells in the range C5 to D15. Then open the Format
Cells window and set the Category: to Currency, the number of Decimal places: to
two and the Symbol: to pounds sterling (£). Repeat this process for cells E5 to E15,
sclecting Euros with 2 decimal places, and for cells F5 to F15 with Japanese Yen set to

110 decimal places (which are the appropriate formats for both of these

currencics).

To format all cells between 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.

1 Current jobs Exchange Europe Japan
2 €10 w5097

T\‘Effu I e ¢ [ &

3 |customer

Jobreference Estimate  Cost

4 UK Europe _Japan

5 Avricom 4023 £294000  £4200.00 €4,634  ¥634,091
6 6v 4122 £192,000.00 £240,000.00 €264,752 ¥36,233,760
7_Hothouse Design 4123 £1,05000  £1,500.00 €165  ¥226,461
8 Binnaccount 425 £32000 47500 &2 ¥
9 Rootrainer 4125 £16240.00 £23,200.00 €25,597 ¥3,502,597
10 Rock ICT 4128 £1225000 £17,500.00 €19,308 ¥2,642,045
11 Quattichem 4129 £140000  £200000 €207 ¥301,%48
12 16y 4130 £10,800.00 £12,000.00 €13,240 ¥1,811,688
13 Hothouse Design 4131 £2000  £72000 €794 ¥108,701
14 Binnaccount 4132 £1,68000  £240000 €648  ¥362.338
15 Hothouse Design 4133 £450000 £5,000.00 €5,517 ¥754,870

Increase
% Increase
a3%

=%

a3%

8%

a3%

a3%

3%

1u%

0%

a3%

1%
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Activity 14m

Open the file that you saved in Activity 14g.

In cell A41, place the label Total’.

In cell B41, add the total number of students in all houses.

In cell €36, add the label ‘Percent’.

In cells C37 to C40, calculate, using absolute and relative referencing, the percentage of
students in each house. Format these cells as a percentage with 1 decimal place.

Activity 14n

Open the file ITEMS.CSV.

Format cells A4 and A5 so that they are bold, italic and 20 points high.

In cells C3 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.
For each cell in the range C8 to F22, calculate the price of each item in the correct currency.
Format each of the cells in the range B8 to F22 in the appropriate currency with the appropriate
number of decimal places.

Adjusting rows and = A e
columns 1 |Current jobs

In Section 4.2, you learnt how to oo <11 A A S % o F
expand column widths using the drag BImo-O-A-@a8E T
handle to make sure that all data is

rr—— ———asal—
& cut

53 Cony

B e

visible in the spreadsheet. 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. 1| et

c row can be hidden from view % pelete
by selecting the Hide option, or can 1| clear Contents
have a different row height set using ; & | Format Cets..
the Row Helght....opnon: This option Bow Height...
opens the Row Height window, where 4
you can adjust the height setting before] 4~

3 | unnige

clicking on 7ot

The column width can be hidden or
adjusted in a similar way. To get the drop-
down menu click the right mouse button 7]
on the column heading at the top of the
column.

Row Height

Row height: [

[

Adjusting page orientation

You may need to change the page orientation
from portrait to landscape, especially when et | roetmou | Famiss b ]
displaying the formulac that you have used. | [ | [T50 0[5 4 =l
To change this select the Page Layout tab, Morgins [Bnentation| Size  Punt Sresks Background Print
and find the Page Setup section. Click on the———T—" ~ {5, - "
Orientation icon, then select cither Portrait

or Landscape from the drop-down menu.

Exchange Europe Japa



Data analysis

Hint

This window can be
used as another
way of changing

the page

orientation.

14.7

‘When preparing your spreadshect for printing, you can adjust the layout of the
spreadsheet on the printed page/s using Print Preview. To do this, select the Office
button and then Print from the drop-down menu. Select the Print Preview option
from the sub-menu. The print preview of the spreadsheet is shown. If you need to
adjust how your spreadsheet appears, you can click on the Page Setup icon in the
Print Preview tab to open the Page Setup window.

(T I ——

If you need to change the
numbser of pages wide or tall in
the printout use the Fit to:
radio button in the Scaling
section and select the number
of pages.

Ensure that if you set a
printout to a single page wide
that all the formulac/ values and || sewse 1 B
Labels can be clearly seen. If e El
the font size is so small that it is || rsoscerume: e
not clearly readable by an
examiner, you may not be

awarded the marks for that —
section. When you have

changed the page settings click ] [acemd)
on 0.

Save and print data

Save your work regularly. As recommended in Section 13.1, it is a good idea to save
different versions, both in your work and in the practical examinations, cach 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 without losing too much time.

When printing your spreadsheets, make sure that you have adjusted all column
widths and row heights to ensure that all printouts show all:
@ labels in full
@ formulac in full
@ data in full.
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14.8

Hint

Do not used
stacked column
charts or stacked
bar charts for the
practical
examinations

Remember that the examiner can only mark what can be seen. If you don’t show
that you have done, it will not get you any marks. Many candidates forget to submit
printouts showing the formulae used — check that you have worked through how to
display formulae in Section 14.2. You can use screenshots to show how you
achieved your results. Make sure that all printouts contain your name, candidate and
centre number. To print, select the Office button followed by Print.

You may be required to export your spreadsheet data into different formats. In
Excel, this is done by selecting the Office button followed by Save As. This will
allow you to export the data into common text formats like .txt (text format), .rtf
(rich text format) and .csv (comma separated values). Although other export
features exist, these should be sufficient for the practical examinations.

Produce a graph or chart

In the examination, 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. For the practical
examination, the choice will be between a pie chart, a bar chart and a line graph.

@ Die 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. An example would
be comparing the percentage of children who preferred ice cream, jelly or trifle.

Bar charts: these show the difference between different things. A bar chart is
traditionally a graph with vertical bars, but is called a column graph in Excel. This
is a little confusing but in the practical examinations 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.
Line graphs: these 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.

Creating 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 before. If all the data is together (contiguous data)
this is easy. Sometimes in the practical examinations you will need to highlight data
that is not kept together in the spreadsheet (non-contiguous data). To do this, hold
down the <Ctrl> key whilst making your selections.

Task 14x

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.
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Hint

Keep your charts
simple - do not use
3D charts or add
features that are
not a necessary part
of a task. Asimple
chart is more
effective.

Open the file and highlight only cells AT to B8. The highlighted data should look like
this. This highlighted area will be the cells used to produce the graph. Notice that
the cells containing the column headings (Al and B1) have been included in this
selection as these will be used as the labels in the chart (they can be changed later if
the question asks for different labels).

[ 4\ B c
1 [lobTitle  Number o staff |Percentage
"2 [oirector 3| o.oss3m
"3 [engineer 12| 0.19354839
"4 [analyst 4|o.0sssis13
5 [sales 16| 0.25808252
6 [programmer 9| 0aas16129
7 [Tester 5] 0.0s064516
8 |Clerical 13| 020967742
B B

Decide what type of chart you will need for this task. 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 shows the different numbers of employees in each job
type, 50 a bar chart is the most appropriate chart type and in this case you can use a
vertical bar chart.

Select the Insert tab and find the Charts section. Then select a vertical bar chart
(labelled Column in Excel) and select a Clustered Column chart from the drop-
down options. The finished bar chart will look like|this. Save this chart for later use.

W & S ol s

tne P Bar A Satte

MMM

Clustered Column

s Daa  Redew View  Adeis  Awol

il Sl QO

Coum Une e sx A Sat Gt

crars

G e
e
Number Of staff Use it when the order of categories.
e
D

® Number of
staff’

=
a

Eg
£
?
:

=l
3
5
3]

Director

iz
gz

b o] 8] o

) 21 Coan ..
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Task 14y

Open the file EMPLOYEES.CSV. Create an appropriate graph or chart to show the
percentage of employees with that job type.

Open the file and, using the <Ctrl> key A ] B |
and the mouse, highlight cells Al to A8 and | 1 obTitle Number of staff
Cl to C8. Do not highlight any other cells. | 2 pirector 3 0.0483871
The highlighted spreadsheet should look 3 Engineer 12 019350839
like this. 4 Analyst 4 0.06451613

Decide what type of chart you will need | 5 Sales 16 0.25806452
for this task. Again, look at the data and R P rogrammer. 90.145151.5
decide if it compares parts of a whole; R Tester L)
shows trends between two variables; or Sl clercl s

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 tab and find the Charts section. Then select a Pie chart and the 2-D Pie.

The finished pie chart will look like this. Save this chart for|later use.
|

Percentage l —— o i
W

SR Comn line Pe Bar Ares Scatter Other |
= Engineer R G S T SIS

* Analyst Chads B
Sales

= Programmer

" Tester

Task 14z

Open the file RAINFALL.CSV. Create an appropriate graph or chart to show a comparison of
the monthly data for towns A and B.

Open the file and highlight cells A1 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. In this task, the data
shows trends between the date and the total amount of rainfall that had fallen by
that date. Because specific dates are used

and the rainfall is cumulative, a line graph ————)

is the most appropriate type. As there are e
two towns shown in the data, you will -

make a comparative line gmphyusing both | il ~ B0 o
data sets. Select the Insert tab and in the Coumn Une Pie Bar Ares Scatter Other
Charts section selecta Line graphand the | =~ ° = = ° ° ss
2-D Line (the top left icon).

Review  View  Adddns  Acob

Chats -
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The finished line graph will look —

like this. Save this chart for later use. —»%“3 = —
I?S = = —Ralw:\[ullm
== millimetres
2 TER
& &858 willimetres
_ - Town B
Meodifying a chart === 3= =

Task |4aa

Open the chart saved in Task 14x. Add a chart title ‘Employees’, category axis label ‘Job type’
and value axis label ‘Number of staff’. Do not display a legend.

Open the chart that you saved in Task 14x. Move the cursor onto the chart title and
click the left mouse button on the title to select it, like this. With the title selected,
highlight the title and replace the text with the new title ‘Employees’.

: N : i

[Number of staff| Employees
B B : R
|- 2l
P

i S
& ":@f o

You have to add a new axis label to the category axis. To do this select the Insert
tab, then in the Text section select Text Box. Click the left mouse button on the
chart near the category axis and type in Job type’. Resize the text box and change
the font style, size, etc. to match the rest of the chart. Move the text box if necessary.
It should look similar to this.

You can repeat this process to add
the value axis label Number of stafP,
but you may find it quicker to highlight
the text box for Job type’, copy and
paste it, then edit and move it. This will
save time formatting the new text box

Employces

= berof

= m to match the existing one. You can
3 g Vo P O rotate the text through 90 degrees
Py using the green handle.
< Jobype | R —
Employees
After rotating the text, move the chart and -
place the value axis label to the left of the axis. To 2 W
remove the legend (the key), click the left mouse £
button on the legend and then press the <Delete> 5
key. Again, edit the layout of the chart so that it iy 1
looks like this. 5
f f PSS
« Job type.
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Activity 140

Open the file that you saved in Activity 14a. Use this data to produce a vertical bar chart
comparing the number of days worked for each person, except Aminat and Sukrit. Add an
appropriate title and labels to the chart. Do not include a legend.

Activity 14p

Open the file WEBHITS.CSV. This contains data about the number of members for 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.

Hint Task 14bb

Itis worth spending  Open the chart saved in Task 14y.

time browsing Display all segment labels and percentage values on the chart. Do not display a legend.
through each of Extract the segment for engineers.

these chart layouts
to see what is
available. Open the chart saved in Task 14y, click on the chart with =~ =
the left mouse button and select the Design tab. Select from ‘ ¢ 3 ‘ ©
the Chart Layouts one which displays the segment labels |
and percentage values. Other layouts display the segment Chart tayouts
labels and values, some include a legend. Selecting the first
option changes the chart from this to this.

Percentage / \

st
Percentage
orector
To extract the segment for engineers, click the left >
mouse button on the segment for engineers and
then click again. Now click and hold the mouse
button to drag the segment out from the pie in the

direction of the red arrow shown in the diagram

above. This pulls out the segment so W

like this. Save this chart for later use.

Activity 14q

Open the file that you saved in Activity 14m.

Create a pie chart showing the name of each house (the colours) and the percentage of the
class in that house. Add the title "Percentage of students in each house’. Extract the segment
for the Yellow house.
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Using secondary axes

Task l4cc

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.

Open the file RAINFALL.CSV and highlight

the dates and data for Town A; this is in cells T Ramfallin
Al to B15 and D1 to D15. Select the Insert e
tab and then in the Charts section select a Line
graph. Use the top left option from those
available (this will generally be the most e .
frequently used choice). The line graph will M55 &
look similar to this. E2EE S centigrade
Tt s difficult to read the values for the ze8z8 T
temperature, so adding and scali o
second value axis will make it easierto |
read the graph. sl
Click the left mouse button on the
data series for the temperatures (the —"" | ot e
red data line in this cxample), so that '] — g empeanre
it shows cach of the points plotted like ~ * | seeotaiohs
this. Right click the mouse button on 4

this data series to obtain the drop- —%%@—;ﬁ?@w
P FEITEF S

down menu and select Format Data
Series.... This opens the Format

Data Series window. [ Fomar et o T i
Select the Series Options section on the ) | serics Options
lefi (it may already be selected), and use the s || Ptsomon
stor > i

radio button to change the axis type from a

s ® oy ais
Primary Axis to a Secondary Axis. Click on s
= Your graph will now look similar to this. i
[
o
— Rainfall in
millimetres
Town A
— Averge
FE = temperature
S5§585858¢% centigrade
=2252:c:z Ao L !
53333833 s

The secondary axis is now visible. 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 240 and the secondary axis so that it is set between —1 and 23. These
values have been extracted from the original data: the total cumulative rainfall is
240 millimetres, and the temperature changes between ~1 and 23 degrees. It would be
acceptable to use values like -2 to 24 or even the -5 to 25 suggested by Excel for this. m
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To change the primary axis = »
values click on the axis labels like this. Pa
/ X |s
T~ N P s
oo . toma
o /v/ o Tl
o
©F S S S F
SESEESS
Right mouse click within the axis
labels to obtain the drop-down menu and

select Format Axis... to open the
Format Axis window. In the Axis

recior | [Nt = = 5 .
: : o : :“: = : f’c Options section, change the Maximum
TR : ™ value to a Fixed value using the radio

fomatin, [ES]  pucton. Change the value to 240.0 and
[FES5] | axs options | - click on &=
| e @ € ot FET A Foll Sl e E
& o W ‘ollow a similar procedure for the

e | | Wit o © ot BT secondary axis. Click the left mouse

e | |t @ e © s T button on the axis, then right mouse click

radon | | 7] vobesinrevese o and select Format Axis... to open the
gt Format Axis window. In the Axis

= Options section, change the Minimum

value to a Fixed value of -1 and the

L Maximum value to a Fixed value of 23.
Bl e ma [

e —

- -

is label thy -N— o
i, LTI

‘Cumulative rainfall in mil and
thesecondaryars ‘Averige S —— /
temperature’. These changes should leave the chart looking like this.

The legend has been moved so that all of the category axis labels are fully visible.
In the earlier printout only every second label was visible. The category axis should
also be labelled and the chart given a title before it is submitted for assessment. Save
the file.

Activity |4r
Open the file that you saved in Activity 14p.

Add a second value axis to the chart for the number of members and set the maximum
value for this axis to 3200.



Data analysis

Formatting graphs and charts

You have already learnt how to enhance a pie chart by extracting a segment or
segments. Charts can also be enhanced using colour and/or shading. In some
circumstances, the use of colour can be used to ensure that the person reading a
document has their attention drawn to one specific part of a chart.

Task 14dd

Open the chart saved in Task 14bb. Change this chart so that the segments for ‘Programmer’
and for ‘Engineer’ attract a reader’s attention.

Open the chart saved in Task 14bb and click the Puicongs
left mouse button on the segment for ‘Programmer’
and then click again, so that only that segment is
selected. Select the Home tab and in the Font =
section click on the Fill icon. Select a bright colour,
for example red, from the colour palette. Repeat
this process for the ‘Engineer’ segment, this time P
selecting bright yellow (bright orange may be
better if printing the chart). Now select other softer
colours for the other segments. The chart should
look similar to this.
You can see that the brighter colours for the two
segments stand out and the softer pastel colours are not as prominent.

of

Activity 14s
Open the file that you saved in Activity 14q. Change the segment colours to match the
labels for each segment.

Using colour to enhance your charts is useful if you have a colour printer, but
printing a document created in colour on a black-and-white printer can cause
problems. This book has sections of coloured text designed to outline key elements,
like words in the glossary shown in red, instructions to follow in blue and field
names in green. If a page containing these three colours was printed on a black-and-
white printer, each of the three colours would appear as a shade of grey. It would be
impossible to identify which words were glossary terms, instructions or ficldnames.
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‘With a black and white printer it is sometimes difficult to ensure that there is enough
contrast between different parts of a graph or chart, for example this chart, appears like
this if it is printed in greyscale (black and white).

2000 / 2000 \
Sales Sales
1500 [— 1500 =
1000 "= Product A 1000 = Product A
® Product B "™ Product B

500 500

| 2009 2010 2009 2010

Hint

An alternative is to
use gradient fills
which are also in
the Fill section of
the Format Data
Series window.

In this case, choose more contrasting colours, like a very light and a dark colour,
or use a patterned fill for one of the columns. To choose a patterned fill, click the
right mouse button on one of the bars, in this case the right-hand bar. From the
drop-down menu, select Format Data Series..., then in the Format Data Series
window select the Fill section. Select the radio button for Picture or texture fill
and choose a pattern from those available in the drop-down menu from the
Texture: box. Click onE=.

Texture fills can also be applied to pie charts. Select a segment and right click the
mouse button, then select Format Data Point... to edit the fill type.

Activity 14t

Open the file you saved in Activity 14s. Change the background fills so that each segment is
distinctive when printed in black and white.




CHAPTER

Website authoring

In this chapter you will learn how to:

define and use HTML tags

use a text editor to create a webpage

display your webpages in a web browser

format text using pre-defined styles

align and enhance text

create, edit and attach a cascading stylesheet

create styles using specific and generic font families

set font sizes using absolute and relative values

use classes within a stylesheet

annotate your markup with comments

create numbered, bulleted and nested lists

use colour names and hexadecimal colour codes

apply colour to text and backgrounds

use anchors and hyperlinks within a webpage, to external pages and to
send email

open a webpage in a new window

design and create page layout using tables

create and format tables, including header, footer and body sections
insert, place and manipulate an image within a webpage
manipulate an image in a graphics package

create a hyperlink from an image.

For this chapter you will need these source files from the CD:
W ALIGN.CSS m SUBSCRIPT.HTM
W COLOUR_CODES.HTM ® TURTLE.JPG

W CLASS1.CSS ® WEBPAGE1.HTM
W HTMLTIPS.HTM B WEBPAGE2.HTM
W PCTC.JPG W WEBPAGE3.HTM
W REMORA.HTM W WEBPAGE4.HTM
W REMORA.JPG W WEBPAGES.HTM
W STYLE1.CSS W WEBPAGE6.HTM
W STYLE2.CSS W WEBPAGE7.HTM
W STYLE3.CSS

15.1

Introduction
What is a website?

A website is a collection of individual but related webpages that are usually stored
together and hosted by a web server. These can be programmed or created using
different languages including HTML, Sun Microsystems Java and Microsoft ASP. Each
webpage can include a variety of different objects such as text, images (including
moving images) and sound. You are going to develop your webpages in HTML.
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What is HTML?

HTML is an abbreviation for HyperText Markup Language. It is a text-based
language used to develop websites, and is often used within an intranet or on the
Internet. Files are written in HTML using a simple text editor (or web-authoring
package like Macromedia Dreamweaver ot Microsoft FrontPage). Files are written in
text format and are usually saved with an .htm file extension. These are file formats
that are recognised as webpages by web browsers like Microsoft Internet Explorer or
Mozilla Firefox. You are going to develop your webpages using a simple text editor.

Getting started

A good technique for working on webpages is to tile three 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, it is ded that you have a text editor, a web browser and a
Tist of your files in their storage folder visible. Select the Start button, followed by
Dc . This opens the Dc window, which will look similar to this.

D wavewoe e

Place this window in the lower left
of the screen and resize it to fill about
a quarter of the screen.

Create a new folder for your
HTML work in your user arca by
clicking the right mouse button on
the background for the file list on the |
right and selecting New followed by
Folder. Rename this HTML. The
location of this will depend on the
structure of the system you are using.
Go into this folder and create new
sub-folders for each task in this
chapter. Call these folders Task 15a
to Task 15w. For each task in this
chapter you must save all the files for § e
that task in the correct folder. Crapier 13

Make sure you are in the folder Y
Task 15a. This is where all the work
from the first part of this chapter will
be stored. The window should look /| |
similar to this, ———

L Tasesa
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Hint

When using
stylesheets later in
this chapter you will
have more than one
copy of the text
editor open and
may need to tile
these on the screen.

Hint

Note that all text in
HTML tags should
be in lower case so
thatif it is
structured correctly
it would need lttle
editing to become
XHTML.

Open your text editor; in this case you are going to open Notepad. This can be
opened by selecting the Start button, followed by All Programs, Accessories and
selecting Notepad from the list of programs. Place this window in the top left of the
screen and resize it so that it fills about a quarter of the screen. The text editor will
be where we write the HTML markup to create each webpage.

Open your web browser and resize this window so that it fills the remaining half of
your screen. Make sure that the windows fit together and do not overlap. The screen
will look similar to this.

The Gilberd
School
Year 8 Cickel o

Although many people refer to HTML as a programming language, that is not
strictly true. It is a markup language that uses a set of markup tags to describe a
webpage to the browser. HTML tags are shown using angle brackets around them
like this:

<html>

The angle brackets tell the browser that this is a markup tag and not text to be
placed on the webpage. The browser does not display the HTML tags, but uses the
tags to display the content of the page. Most HTML commands have pairs of tags,
one to open the command and one to close the command. Each tag has a pair of
angle brackets around it.

The first tag that will usually appear in any webpage will be <html>. This tag
tells the browser that everything following this tag will be written in hypertext
markup language. The tag </html> tells the browser that this is the end of the
markup language. The forward slash shows that it is a closing tag. All other HTML
tags will appear between these tags.

Each webpage 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 webpage, these are: <base>,
<link>, <meta>, <title>, <style> and <script>. The body section starts with
<body> and closes with </body> and objects between these tags should be
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Hint

If you look at other
websites’ HTML
markup you may
find a doctype
definition before
the <html> tag.
This is normal but it
is beyond the scope
of this book, It will
be needed if you
wish to validate
your webpages.

15.2

Hint

It is essential that
the text is typed
exactly as shown
here. One typing
error may cause the
webpage not to
function as
expected.

Hint

It is acceptable to
use capital letters in
the text that is
displayed on the
page, but not in
the tags.

displayed by the browser. The body
section should always contain a title.
This is the name displayed in the
browser toolbar. It is the page title if a
page is added to Favorites and is the

<html>
<head>

<title>Webpage name</title>
</head>

<body>
title displayed in search engine results.
The basic structure of any webpage /b
</html>

should therefore include these tags.
Insert tags for the head section here.
Insert objects to be displayed by the browser in the body section here.

Format text using pre-defined styles

All text added to a webpage should have a tag telling the browser what the text style
should look like. There are a number of pre-defined styles available for use in a
webpage. 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>.

Task 152
Create and save a new webpage showing paragraph and heading styles.

Click the cursor into the text editor. Type this markup into the editor, replacing MY
NAME HERE with your name. Remember to always add your name, centre
number and candidate number to all of your printouts.

<html>
<head>
<title>Task 15a/title>

<p>My first webpage by MY NAME HERE</p>
<h1>This is style hl, the largest heading style</hl>
<h2>This is style h2</h2>
<h3>This is style h3</h3>
<h4>This is style hd</hd>
<h5>This is style h5</h5>
<h6>This is style h6, smallest heading style</h6>
<p>This is style p, the paragraph style</p>
</body>
</html>
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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 Browse Folders to expand the
window. The expanded window will look similar to this. |

Vi
|

oo w2}

Heae T gl
Soventype (Tot Dot P &l
oot el ) () Lo |

Click on the folder names
until you find the Task 15a—__|
folder created carlier in this
chapter.

You need to enter a filename

sove sotype [et Boaments ot

= raaour

Dot i o) o] [

for the webpage. This filename
must be saved with an .htm
extension. If you do not use an
.htm file extension, this will
operate as a text file rather than as
a webpage. Enter the filename
Task_15a.htm and click on s

The file should appear in the
Documents window and may
look similar to this.

Make sure that the file displays
the browser symbol @ to show
that this is a webpage and not the
text document symbol. The text

Name | e moat. e »
B s o g,
o >
=]
= :
Hagime o5 =
Swaeyon [T Documanc (44 =)
e Bt ) (] (Eeciad

document [ symbol only

QL= -[olws

N e - SV

Hint

Some browser B tsemers
settings will make B e e
B o

browser window,
rather than the one
that you have just

this open in a new ‘
|
i \

appears if you forget to add the
-htm extension to the filename.
Select the file Task_15a from
the Documents window and drag
this file (holding the left mouse
button down) into the browser
window. The screen should now
look similar to the screen shown
overleaf. The browser view now
contains your first webpage.
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Torek s
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by graban eroancp

i
i [P ———
s g oncers || This is style h1, the largest
heading style
= This is style h2
PR va—> This s style b3
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15.3 Opening existing webpages and enhancing text

Hint

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.

To open an existing webpage in both the text editor and the web browser you must
first find the website in the Documents window. For all webpage files, including
those given in the examination, it is advisable to copy the files into a sub-folder of
your HTML directory before starting.

Task I5b

Open the file WEBPAGE1.HTM and view this webpage in both the text editor and browser.
Improve this webpage by emboldening the word ‘bold’, setting the word ‘italic’ to an italic
font, setting the 3 in x3 as a superscripted character and setting the 2 in H20 as a
subscripted character.

Copy the file WEBPAGEL.HTM into your Task 15b folder. Drag this file from the
Documents window into your text editor. Drag another copy of this file from
the Documents window into your browser. The screen should look like this.

- &

oo s 5580180 23 Do

[E——————
Text can be enbance In different ways. Here are some.
of those ways.

oo st v € e s e

Tescme txrgameno
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Hint

If you prefer you
can click the mouse
on the browser
window and then
press the function
key <f5> to refresh
the browser view
each time you have
saved the file.

Move the cursor into the text editor window and make the following changes to
the markup.

Replace the word <ntm1>
“first’ with ‘second’. <h9:‘?t>l aex 15pe/ticn
<titleTask 15be/titles
Replace MY — —
NAME HERE with <body>
your name. <p>My second webpage by Graham Brown</p>

<h2>Text can be enhanced in different ways. Here are
Phace the tags <b>—— s e

and </b> around the <psText can be made <bsbold</bs</p>

word ‘bold’. <p>Text can be made <j>italics</i></p>
Place the tags <i> <p>Text cannot be undbrlined in later versions of html

> Becauss it ooks 1ike the text is & yperliske/ps
and </i> around

2 /sup></p>
word ‘talic’. oText can be subscripted Like Hesub»ae/sub>e/o
Place the tags </voay>
rntnls

<sup> and </sup>
around the number 3’

Place the tags <sub> and </sub>
around the number 2.

When you have made all these
changes to the webpage, save the page
by selecting the text editor, followed by | & & Yo faote Tk 8
File, Save As..., selecting the Task 15b [[SS #umtpe [
folder and entering the filename ROR—————
Task_15b.htm before clicking on

Test the webpage works by draggmg
this new filename from the Documents
window into the browser window. The || Textcan be made hold
new browser view should look like this.

Text can be enhanced in different
ways. Iere arc some of thosc ways.

Text can be made fialc

“Texs cannon be underfined in e versions of o because i
Tooks Hice the text is  hyperlk.

Teat can be superscrpted e x*

Text canbe subscrired ke Hy

Activity |52

Open the file SUBSCRIPT.HTM and view this webpage in both the text editor and browse!
a1 AT S el e W e e e i e e al
to an italic font.

Set the 2in 10 metres? and the 3 in 500 cm? as superscripted characters and set the 2in €O,
as a subscripted character.
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154

Hint

Remember to always
add your name,
centre number and
candidate number to
all of your printouts.
Youwill not gain
any creditinthe
practical
examinations if
there is nothing to
identify the
candidate on the
printout.

Hint

If you attach more
than one stylesheet
to awebpage at
the same time,
those attached
later in the markup
have priority over
earlier ones.

Hint

Copy all HTML
exactly as shown,
including any
spaces.

Working with styles

Using styles in your webpages helps you to be consistent in the way the pages look.
Using styles is much quicker and casicr than applying individual scttings, such as
font face, font size, text alignment and font colours, to every piece of text in each
webpage that you create.

You have already met the heading styles h1 to h6 and the paragraph style p
carlier 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 settings.
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 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 consistent styles is often important to give a ‘corporate
feel’ to a website. Particular cl:mcnts like colour schemes, logos and font faces are
sometimes used to aid 11k or brands.

Styles are always defined in the hcad section of a w:bpagc They may be defined
in each webpage or defined in a stylesheet. If stylesheets are used, the stylesheet is
attached to the webpage in the head section of the markup. Althongh styles can be
applied individually to each page, it is more efficient to write, edit and attach one or
more common stylesheet/s to all the pages in a website.

Using stylesheets

You have already used different styles in your webpages, for example text set as a
heading style (h1 to h6) or paragraph style. These styles are often gathered together
and held in a stylesheet. This is a collection of styles saved in a different file in
cascading stylesheet (.css) format.

One or more of these cascading stylesheets can be attached to a webpage, and the
styles in the stylesheet will be applied to this page. Where more than one webpage is
used, the styles only have to be defined once and attached to all webpages. This allows
companies to develop different stylesheets for specific items like corporate colour
schemes, corporate text styles and styles for a particular document or set of documents.

Task I5¢

Open a copy of the webpage that you saved in Task 15a.

Apply the stylesheet STYLE1.CSS to this page and save this webpage.

Change the attached stylesheet to STYLE2.CSS and save this with a new filename.

Select the folder called Task 15¢ in your Documents window. Copy the file
Task_15a.htm into this folder. Rename this file as Task_15¢.htm. Open this file in
your text editor and in your web browser. Copy the files STYLE1.CSS and
STYLE2.CSS into this folder.

Change the title of the webpage to Task 15¢. To apply the styles from the
stylesheet STYLE1.CSS you must attach it to the webpage. 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.
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Hint

The browser
settings on your
computer may
show you different
fonts to those
shown here.

Reminder
In this book:

HTML markup s in
blue text.

Astylesheet is in
red text.

This defines the relationship of this link as a stylesheet, in cascading stylesheet
format and scarches for the file stylel.css and applies this to the page. Your finished
— markup should look like this. Save this webpage. View this webpage in your browser.

<link rel="stylesheet" type="text/css' href="stylel.css">

<html>
<head>
<titlesTask 15c</title>
<link rel="stylesheet" type="text/css' href="stylel.css'>
</head>
<body>
<p>My first webpage by MY NAME HERE</p>
<hl>This is style hl, the largest heading style</hl>
<h2>This is style h2</h2>
<h3>This is style h3</h3>

<h4>This is style hd</hd>

L— > <n5>This is style h5</h5>
<h6>This is style h6, the smallest heading style</h6>
<p>This is style p, the paragragh style</p>

</body>

</html>

You will notice that your webpage has changed from this to this.

[ ————

This is style h1, the largest
heading style

This is style h2

This is style h3

This is style hd

T s

R —

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 My firs wels page by Graham Srown

specified in the stylesheet. This stylesheet |75 j5 style I, the langest heudmg

is a poor example because it contains too

ne v ot o
R T T R S e

many variations. If you change the stiyle

markup to attach STYLE2.CSS to the i

page rather than STYLEL.CSS, you This fssfyle 2

should sce something like this. o sty
This is the same webpage again, but | "% F e

with the slightly improved stylesheet Thi s sylo 15
STYLE2.CSS, which has a background | et dremsisis e
colour defined in the stylesheet. You will || Te/eter tepsgnentre

discover how to create and amend these

stylesheets in Section 15.5. E

e -
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15.5

Hint

Aserif font is one
which has small
lines or strokes
(called serifs) at the
ends of characters
like this:

\S’ériL_

A font that does
not contain serifs is
known as a sans
serif font.

Hint

Any number of
spaces can be
placed between the
style name and the
opening bracket.
This does not
change how the
browser interprets
the markup, but
sometimes makes it
easier for us to read
the markup.

Creating a cascading stylesheet

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 followed by curly brackets {}. Inside these curly brackets go the property
for the style, followed by a colon and the property’s value. For example, if you want
to set the text in style h1 to be centre aligned it

would appear like this. (Note the American ——- 11 (fext-align: center}
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 h1 to be centre aligned, 16 points
high and bold it would appear like this.

If a value within a
style contains more than  h2 {font-family: "Times New Roman®, serif}
one word, it must be
placed in speech marks like this.

Stylesheets are saved with a .css format (in a similar way to saving in .htm
format) from the text editor.

bl (text-align: center;
font-size: 16pt;
font-weight: bold}

Font families

Individual fonts can be specified, but these are not always available in all browsers,
50 there are a number of generic font families, including serif and sans serif fonts,
that can also be used. These include ‘serif’, ‘sans-serif’, ‘cursive’, “fantasy’ and
‘monospace’, which has proportional spacing. The generic font family must always
be listed after the other preferred font/s. The font-family 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 machine, and will try to find Times New Roman first
(it is in speech marks in the stylesheet because there are spaces in the font name); if
it cannot find it, it will find any generic serif font that is available.

Task 15d

Open a copy of the webpage that you saved in Task 15c. Create a new stylesheet called
SERIF.CSS that sets all the styles as generic serif fonts. Apply this stylesheet to your
webpage. View the webpage in your browser.

Change the generic settings in the stylesheet to a different generic font style. Save the
stylesheet with a new name. Try all the generic style settings to see what each one
looks like.

Select the folder called Task 15d in your Documents window. Copy the webpage you
saved in Task 15¢ into this folder and rename the file as Task_15d.htm. Open this file
in your text editor and in your web browser. Edit the title of the webpage so it
becomes Task 15d. To attach the stylesheet to the webpage you must edit the third
line of the markup so that it becomes:

<link rel="stylesheet® type="text/css" href="serif.css">
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Hint

This technique
could save you time
which can be
invaluable in a
practical
examination.

Save the webpage. You are going to create the i
stylesheet by opening a second copy of the text
editor. Enter the following style definitions into it.

(font-family: serif)
h2  (font-family: serif}
" 3 {font family: serif)

Carefully verify your stylesheet by checking h4  {font family: serif}
this original document with your typed copy. 28 Aoodt ganilys serii)
Save the file using the filename SERIF.CSS. A6 o danilen genit]

font family: serif
Refresh your browser so that you can see the ¥ ¥ ¥ 1

effects that this has on the webpage.

Grouping style definitions

As all the styles have the same values for the font-family property, you can group all
of the styles together and change the value only once. This stylesheet can be
simplificd to this single line.

Edit it and save it 5o that it 11,102,103, h4,105,16,p {font-family: serif}
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 webpage. Repeat this process for each of the other generic font families.

Font size

Font size can be specified by setting absolute values, 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 centimetre 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
webpages are created using the measurement in picas, which s abbreviated as e’
and is the equivalent of 12 points, so a 2 pica font size would the same as a 24 point
font. A pixel is one dot on a computer monitor. This means that pages will appear
differently depending upon the size and resolution of the monitor used. For older
style monitors, 1 pixel was often about the same size as 1 point, but full high
definition (HD) monitors now mean that characters appear much smaller on these
devices. The abbreviation for pixels is px’. Other absolute values include ‘in’ to show
the measurement in inches, ‘em’ for centimetres or ‘mm’ for millimetres.

Task 15

Open a copy of the webpage and stylesheet that you saved in Task 15d. Edit this stylesheet
so that style h is 36 points high, h2 is 24 points, h3 18 points, ha 16 points, h5 14 points, h6
12 points and the paragraph style is 12 points high.

Change these settings to try and get similar results using the settings for pixels (the number
will depend upon your monitor display settings), picas, inches, centimetres and millimetres.
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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 that gives
these results like this.

Although this works, it would be casier to edit if all of the settings for cach style

definition are together like this.
Amend the markup for the
hl,h2,h3,h4,h5,h6,p {font-family: serif} |webpage to link to the new
hl (font-size: 36pt} stylesheet (SIZE.CSS) and save
i peamn e GeaEd this in your Task 15 folder.

h3  (font-size: 18pt}

hd4  (font-size: 16pt} Save the new stylesheet as

hS (font-size: 14pt} SIZE.CSS in the same folder.
h6  {font-size: 12pt} Refresh your browser so that
P {font-size: 10pt} you can see the effect that this

has on the webpage. Use trial
and error to try and get similar

serif; font-size: 3épt) .
h2 {font-famil; serif; font-size: 24pt} results with the other absolute

h3  (font-family: serif; font-size: lgpt) SIZC SCENgS.

hd4  (font-family: serif; font-size: 16pt} Relative values are often

h5  (font-family: serif; font-size: ldpt) based upon previously defined

h6  {font-family: serif; font-size: 12pt} values for the fonts, as defined

p (font-family: serif; font-size: 10pt} by the default browser scttings.

Two values are show using the

abbreviations ‘em’ and ‘ex’. 1 em is the same as the current font size, 2 em is twice
the current font size, etc. This can be useful as this automatically selects the default
fonts set by the user in other stylesheets or by the browser. 1 ex is about half the
height of the current font size and is the measured height of the letter

hl  {font-family:

Task 15f

Open a copy of the webpage and stylesheet that you saved in Task 15e. Edit the stylesheet
so that the paragraph style is 16 points high. Set style h1 so that it s 3 em, h2 is 2 em, h3
1.5 em, h4 3 ex, h5 2 ex and h6 so that it is 1.5 ex.

Open the webpage saved in Task 15¢ and edit this to attach the stylesheet
SIZE2.CSS to it. Save this as Task_15f.htm in the folder Task_5f. Open the
stylesheet STZE.CSS and edit it so that it changes the font sizes like this. Save this
stylesheet as SIZE2.CSS. View the webpage with this stylesheet attached. Notice the
difference in the em and ex sizes.

Other relative values

frequently used in cascading |\  © (font-family: serif; font-size: 16pt}
stylesheets are percentage hl  (font-family: serif; font-size: 3Jem}

5 h2  (font-family: serif; font-size: 2em}
values, for example setting the \ 13 (font_tamily: serif: font-size: 1.5em)
font size to 200 per cent h4  (font-family: serif; font-size: 3ex}
would force the font to be h5  (font-family: serif; font-size: 2ex}
toncerthesizaor the ClieaE h6  (font-family: serif; font-size: 1.5ex}

setting. Using percentage

values allows you more flexibility in the relative sizes of the fonts, which can be very
useful if classes are used. You will meet these later in this section. There is also a set
of pre-defined relative sizes that can be used. These are: Soc-small’, “c-small, ‘small’,
‘mediun’, darge’, -large’ and Sox-large’. Other acceptable relative values are ‘smaller’
and “larger’, which can be very uscful if defining different classes within a style.
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Hint

For centre aligned
text, note the
American spelling
for center.

Hint

Line breaks should
not be used to split
a paragraph into
two. Each
paragraph should
have its own style
definition.

Task I5¢

Open a copy of the webpage and stylesheet that you saved in Task 15f. Edit this stylesheet
so that style h1 is xclarge, h2 is x-large, h3 is large, h4 is medium, hS is small, hé is x-small
and the paragraph style is xx-small.

Open the webpage saved in Task 15f and edit this so that the stylesheet SIZE3.CSS
is attached to it. Save this as Task 15g.htm. Open the stylesheet SIZE.CSS and edit
this so that it changes

the font sizes like this. Kl (font-family: serif; font-size: xx-large}
; h2  (font-family: serif; font-size: x-large)
Save this stylesheet as i s
- (Eont-family: serif; font-size: large)
SIZE3.CSS. View the hd4  (font-family: serif; font-size: medium}

stylesheet attached. {font-family: serif; font-size: x-small}
{font-family: serif; font-size: xx-small}

webpage with this \ h5 {font-family: serif; font-size: small}
i n6
P

Aligning text
A font style (or class within a style) can be

aligned in one of four different ways. You can i {text-align: left}
use the text-align property to format text so h2  {text-align: center)
that it is left aligned, centre aligned, right h3  {text-align: right)

aligned or fully justified, as shown in this BA (emccaign: Juskaoy

sample stylesheet.

Task I5h

Open the file you saved in Task 15b. Add a new title ‘Aligning text” in style h1. Change the
word ‘second to read ‘third".

Set the heading style h1 to be centre aligned. Set style h2 to be right aligned. Set style p to
be left aligned. Place a horizontal line below the title ‘Aligning text'.

Place additional blank lines before the title at the top of the page and after the horizontal
line.

Open the webpage saved in Task 15b and edit this by attaching a new stylesheet
called ALIGN.CSS. Add the title ‘Aligning text’ in style h1. Change the word
‘sccond” in the paragraph style so that it becomes ‘third’. Save this as Task_15h.htm
in your Task_15h folder.

Create a new stylesheet like this called B sRseliotieg]

h2 {text-align: right}
ALIGN.CSS. S
Set hl o be centre aligned, h2 right e
aligned and p to be left aligned. Save this
stylesheet. Check that this works and that the | Allgiug tost
styles have been applied correctly like this_ | sséséricimsn
To place a horizontal line below the title™iTestcan e enbanced i difirent ways. Hore ace some

of those ways.

you use the horizontal rule tag. This is one of |
the few single tags that are used in HTML. It |
does not have an open tag and a close tag.
The tag appears like this.

<hr>
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Hint

The carriage
returns within the
HTML have no
effect on the layout
of the webpage.

Hint

Although the
underline
command is no
longer part of html,
it can still be used
by setting it within
astyle inthe
stylesheet.

To insert a blank line before the title, move to the correct position in the markup

and insert a line break tag. Again this is a single tag and appears like this.
This tag must appear within a style, for example between the <h1>

<br>

and </h1> tags, or between the <p> and </p> tags. Place another line
break below the horizontal rule. Save the webpage again. The markup and page

should look like this..
<ntn1>
<head>
<title>Task 15hetitle>
<link rel-'stylesheet'
B¥pe-"text/css" hraf-"align.csss
</head>
<body>
<Bl><br>Aligning text</hi>
<>

<p><br>My third webpage by Graham Brown</p>
<h2>Text can be enhanced in different ways.

Myt g by G B

Aligning text

Text can be enanced in different ways. Here are
some of those ways.

[m—
[T—

et b s et

hyperlink</p> Toucmte b !
<p>Text can be superscripted like

x<sup>3</sup></p> o
<p>Text can be subscripted like

Hesub>2</sub></p>

</poay>

</ntml>

Tercutesapuane

Enhancing text within a stylesheet

You are going to use some similar techniques to those used for Task 15b. 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 setting. 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 | h1  {font-weight: bold;

this. font-style: italic;
T erdeeraien wasnE)

Task 15i

Create a new stylesheet called MYSTYLET.CSS and attach this to the webpage called
WEBPAGE2.HTM. This stylesheet will set style h1 to a bold, italic, 18 point font. If ‘Times New
Roman’ is available the browser will use that, otherwise it will choose ‘Times', but if this is
not available any other serif font will be used. Make this text centre aligned.
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Hint

Notice that each
property and its
value/s are on a
new line. This
makes it easier to
read and check for
mistakes.

Copy the file WEBPAGE2.HTM into your Task 15i folder. Open this file in your
web browser and text editor. Enter this markup to create a new stylesheet called
MYSTYLEL.CSS. Refresh this file in your web browser.

hl  (font-family: "Times

New Roman", Times, serif;
font-size: 18pt;
text-align: center;
font-weight: bold;
font-style: italic}

Activity 15b

Create a new stylesheet called MYSTYLE2.CSS and attach this to the webpage called
WEBPAGE3HTM. This stylesheet will set style:

@ h1asan italic, centre aligned, 24 point font. If ‘Helvetica’ is available the browser will
use that, otherwise it will choose 'Arial Narrow' but if this is not available any other 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 any other
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 any
other proportional spaced font will be used.

@ pasa 14 point, left aligned, serif font.

Print evidence of your stylesheet and the browser view of the webpage with the stylesheet
attached.

Using classes within a cascading stylesheet

You can define different classes which are sub-types 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 stylesheet 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.

h1 {text-align: left}
.right ({color: blue;
text-align: right}

Task 15§

Open the stylesheet called CLASS1.C5S and add a new class within this stylesheet that changes
the default style to be right aligned and blue. Open the webpage called WEBPAGE4. HTM and
apply this class to each line of text that starts with the word ‘This'.

Copy the files CLASS1.CSS and WEBPAGE4.HTM into your Task 15j folder and
rename WEBPAGE4.HTM as Task_15j.htm. Open these files in your text editor
and the file Task_15j.htm in your web browser. Add this markup to the

stylesheet and save this in cascading stylesheet (.css) format.

.right {color: blue;
text-align: right}
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Enter the highlighted markup to the webpage to add a class sub-type to each line
starting with the word “This’. It should look like this.

<html>
<head>
<title>Task 15j</title>
<link rel>-"stylesheet" type="text/css" href-"classl.css">

<hl>Task 15j</hl>
<hr>

<hl>Style hl is a sans serif, 20 point, centre aligned font.</hl>
<Hl class="right">This is the sub-type of hl called

.right</hl>
<h2>Style h2 is a sans-serif, 14 point, left aligned font.</h2>
<H2/61a88="FIGHESThis is the sub-type of h2 called .right</h2>
<h3>Style h3 is a sans-serif, 12 point, left aligned font.</h3>

SH3E1as8S"FIGHE SThis is the sub-type of h3 called .right</h3>
<p>Style p is a serif, 10 point, left aligned font.</p>
<P €188 "FIGHE"SThis is the sub-type of p called
</body>
</html>

.right</p>

The screen should now look similar to this.

P e ve fomas o e =
[l estismmimiazioi 0 m 8o ammprmens
- | =
| e m 1 5 s 20 oo, cemere snnes
(i e v e o b o
Rt Style h1 is a sans-serif, 20 point, centre
B e aligned font.

SRS o o 55 tre st of ma cate

This is the sub-type of h1 called .right
Style h21s 2 sans-serf, 14 point, ket aligned font

This is the sub-yps of h2 called right
Y Tt 1 he sub-ype o3 cated ot
Sihity

fon

S e 2k 10 ot ot shenad ot
Tort-Sfer fratter

This i 70 ot alad bt

8 Compa rsaariose o

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 the class called ‘right’.
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15.6

Using comments in your markup

Comments can be used to annotate your markup. Each comment appears within a
single tag. The exclamation mark followed by two hyphens (dashes) opens the
comment and two hyphens close the comment. An example of comments in the
markup looks like this.

<html>

<!-- This is a comment. Comments are not displayed in
the browser -->

<!-- Markup created by Graham Brown-->

<!-- This section defines the header of the webpage-->
<head>

Working with lists

You can include on a webpage either a numbered list, which is called an ordered
list, or a bulleted list, which is called 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 webpages. 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. An example of an item placed in a list would look like this.

<li>This is one item from a bulleted or numbered list </li>

Numbered lists

Numbered lists are called ordered lists in HMTL. Place the tag <ol> at the start of
the numbered list and the tag </ol> at the end.

Task 15k
Create a webpage 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 webpage, which should look like
this in your browser.

<html>
<!-- Task 15k by your mame
<head>

<titlesTask 15k</titles
</head>
<body>

<hl>Friut</hl>

<li> Apple </1i>
<li> Orange </li>
<li> Pear </li>

<li> Banana </1li>
<li> Lemon </li>

</body>
</html>
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Bulleted lists

Bulleted lists are called unordered lists in HMTL. Place the tag <ul> at the start of
the numbered list and the tag </ul> at the end.

Task 151

Create a webpage containing the heading ‘Colours’ and a bulleted list for the following
items: Red, Yellow, Blue, Green and Cyan.

Enter this markup into your text editor. Save the webpage, which should look like
this in your browser.

<html>
<1-- Task 151 by Your name -->
<head>
[ Fle Edt view Favorid T <title>Task 15k</title>
s = </head>
o 4 [ [@c <body>
J . <hl>Friut</hl>
<ul>
|| Colours <li> Apple </li>

<li> Orange </1li>

wied F <1i> Pear </1i>
« Yellow <1i> Banana </1i>
X ﬁ; <1i> Lemon </1i>
o Cyan | </ul>
= s </body>
® Restricted sites | Protected #100% ~ </html>

Nested lists

Bulleted lists can be nested, by having sub-lists. These are created by placing one
unordered list within another list.

Task 15m
Create awebpage containing the names of two resorts as a bulleted list. These resorts are:

Ellmau in Austria and Sharm EI Sheikh in Egypt. For each resort, list the main activities
available.

Enter this markup into your web editor to create the primary list.

<html>
<!-- Task 15m by your name -
<head>

<title>Task 15km/title>
</head>

<li> Ellmau </1i>
<1i> Sharm E1 Sheikh </1i>
</ul>
</body>
</html>
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15.7

After cach resort, enter a new sub-list that contains the activities offered in cach
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.
Save the webpage, which should look like this in your browser.

<htmls>
<l-- Task 15m by your name -->
<head>
<title>Task 15m</title>
BT —— = </head>
7 C\Us=r= Granam Document Jali=) o
OO - [Bcwsemsaamt [0 [x || T, o1t
@ - <uls
s e — <li> Skiing </1i>
o CAUsers\Graham\Docu... | | <li> Snowboarding </1i>
—— <li> Sledging </1i>
f - <1i> Mountaineering </1i>
« Ellman </ul>
\ o Skiing <li>
o Snowboarding <1li> Sharm E1 Sheikh
o Sledging <uls>
i <1i> Scuba diving</li>
» Shﬂ:ﬂl’;msnbﬂu‘l <li> Snorkelling</li>
e </ul>
© Scuba diving o
o Snorkelling </ul>
~ W </boay>
@ Computer | Protected Mode:  #100%  ~ </html>
Activity I5¢

Create a new webpage 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-ist of the items of clothing required. Set these sub-lists as
unordered lists.

Print the webpage as viewed in your browser and as html.

Change these sub-lsts to ordered lists. Again, print the webpage as viewed in your browser and
ashtml.

Working with colour

Colour in HTML can be defined in two ways. One method is to use colour names,
like red, green and blue within the html code. There are currently only 16 colour
names accepted as web standards in HTML, 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, accepted by the major browsers and a
table showing these colours and their names is included on the CD. This can be
found on the webpage called COLOURCODES. You can open this webpage and
use these colours in your own stylesheets attached to your webpages.

It is not always casy 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 10s used in the decimal system. Because
we do not have sixteen different characters for numbers, we use letters and numbers
as shown in Table 15.1.
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[oecmet —TaTasa]s e[ 7]e]o[r0]n]rz]n]wu]sw[in]re]rs]a0]ar]e2 2] es[es]as[ar]...|

| Hexadecimal

1|2‘3|4|5|s|7|s|9|A|s|c|D|E|F||n|1\|12‘|3|14||5‘15|17|1a|19|m|m|_,_|

[[oecmat ... J1s2[152[ 15a] 155[ 156] 157] 58] 59] 0] 161162 16 164 165] 166 167 8] s 170 [ 17117 . |

| Hexadecimal

(o0 (oo [on[ o0 [ac oo oc [ o [ wo] ar| ma] s sa| as| as] 7] ae] a0 aa ao] ac] . |

Table 15.1 The hexadecimal counting system

Hint The largest number that can be stored in a single byte of information is the decimal
This table will hel number 255, which is FF in hexadecimal.

youworkoutwhich  Each pixel (dot) on a monitor or projected onto a screen is made up of threc
hex codes are different colours. The primary colours when using light (which is very different
useful in the from the primary colours used in painting) are red, green and blue. You will notice
practical that the initial letters are RGB, hence RGB monitors. Each of these colours can be

jexarnnations> 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 is the hex code for red, as the red component is fully on (FF), the
green component is oft (00) and the blue component is also off (00).

color = ¥FF0000

All of the different combinations of red , green and blue allow more than 16
million different colours to be used. You do ot need to learn the hex codes for the
exam. Using a small number of values for cach colour (like those shown in the table
in the hint box) is more than enough.

Amount of light (colour)  Hexcode  Example (red only) Colour

Fully on FF0000
3/4 on @ 00000
1/2 on 80 800000
1/4 on 40 400000

off 00 000000

The webpage COLOURCODES 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 and no colours on gives black.
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Task 15n

Create a new stylesheet called MYSTYLE3.CSS which sets the font styles:
@ hi to Times New Roman, or Times, or any serif font

@ hi to be 36 points high, black and centre aligned

@ h2 to Arial, or Helvetica, or any sans-serif font

@ h2to be 24 points high, red and left aligned

@ h3 to Arial, or Helvetica, or any sans-serif font

® h3 to be 18 points high, blue and right aligned

@ pandlito Arial, or Helvetica, or any sans-serif font

@ pandlito be 14 points high, dark blue, left aligned.

Open the webpage called WEBPAGES.HTM and attach this stylesheet to it.

Copy the file WEBPAGES.HTM into your Task 15n folder. Open this file in your
text editor and in your web browser. Create a new stylesheet in a second copy of
your text editor. For each style, add the font family, size and alignment as shown in
Pprevious sections.

The colour for cach style is added using the color property and the value (note the
American spelling of colour). For this cxample, the values will be in hexadecimal so
that we can select from any of the 16 million available colours. You use the # symbol
to tell the browser that the following six characters are hexadecimal. For h1 we will set
the colour to black using #000000, h2 to red with #FF0000, h3 to blue with
#0000FF and dark blue for the paragraph style with #000080. The final markup
should look like this.

\hl {font-family: "Times New Roman', Times,serif;
font-size; 36pt;
text-align: center;
color: #000000}

h2 {font-family: Arial,Helvetica,sans serif;
font-size; 24pt;
text-align: left;
color: #FF0000}

h3 {font-family: Arial,Helvetica,sans serif;
font-size; 18pt;
text-align: right;
color: #0000FF)

p.1i {font-family: Arial,Helvetica,sans serif;
font-size; 1dpt;
text-align: left;
color: #000080)

I
“ PRSI TORr TS YR TR Save this with the filename MYSTYLE3.CSS. Add this markup

| to the head section of the webpage to attach your new stylesheet.
| Style hlis black Save your webpage and test it in your browser. The finished page

<title>Task 15n</title>
<link rel ="stylesheet" type="text/css" href
="mystyle3.css">

</head>

Tre paragraph stylo s a 14 point dark blus font \

|| Style h2is red

: Style h3 Is blue
" should look like this.
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Hint

Even though you
may choose your
own class names in
the practical
examinations, try to
make them short
and meaningful.
Try to avoid using
words that mean
something in html,
e.g. use 'rd" rather
than 'red'.

Task 150

Using the webpage and stylesheet from Task 15n, add an extra stylesheet called MYSTYLEA.CSS
that defines classes to change the text colour to red, yellow or green and adds enhancements
like black bold and blue italic. Apply these styles in the webpage, so that each of the bulleted
items has the correct colours and enhancements.

Set a khaki background to the webpage and make sure that all text is clearly visible.

Copy all the files from your Task 15n folder into the Task 150 folder. From the
Task 150 folder, open the file MYSTYLE3.CSS in your text editor and the webpage
in both the text editor and your web browser. In another copy of your text editor,
create a new stylesheet called MYSTYLE4.CSS. In this stylesheet you are going to
add classes. Some will change the font colours and some will add enhancements to
make text bold or italic.

Like cach style, cach class is given a name. You will need to decide on the name
for cach class, which should be short but meaningful. In this example you can use
the names ‘rd’ for the red class, “yllw’ for yellow, ‘g’ for green, Sital’ for italic and
blue, and ‘bld’ for the bold and black class. Create each class in your stylesheet. The
final markup should look like this. Save this with the filename MYSTYLE4.CSS.

.xd {color: #FF0000)
.yllw  {color: ¥FFFF00}
.gm {color: $00FF00)
.ital  {font-style: italic;
color: #0000FF}
.b1d {font-weight: bold;
color: #000000}
Add this markup <title>Task 150</title>
to the head section <link rel="stylesheet" type=text/css"
href="mystyle3.css">
of the webpage to <link rel="stylesheet® type-text/css"

attach your new href="mystyled.css">
stylesheet. e

Note that this
stylesheet has been attached after the previous stylesheet, so if there were any clashes
in style definitions, those in MYSTYLE4.CSS would take priority. These classes
need adding to cach style definition within the webpage. Edit the markup and save
the webpage. The markup should look like this.

<ul>
<li/class = "rd"sred</li>
<li class = "yllw"syellow</li>
<li class = "grn"sgreen</li>
<lisor left unchanged</1i>

</ul>
<p>In fact any other colour could be used to enhance previously
defined text. Other enhancements could be added like having classes to
make parts of the work enhanced and coloured like:</p>
<ul>

<li class = "ital"sblue and italic</li>

<li class = "bld">black and bold</1i>

<lisor left unchanged</1i>
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The webpage will look similar to this\
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Background colour

Background colour can be added to many features of webpages, including the entire
webpage, text on the page or, as you will see in Section 15.9, other objects like
tables. In the original versions of HTML the colour was set in markup of the page
rather than in a stylesheet, but many of the original commands have now been
deprecated so all background colour settings are performed within the stylesheet.
The background colour for a page is set in the body style of the stylesheet. Edit
the stylesheet MYSTYLE4.CSS to add the body style setting for the khaki (hex code

#FOE68C) background like this.

body {background-color:

When you have applied this
to the webpage, it is difficult to
read the yellow text, so to make
sure that all the text is fully
visible, you are going to change
the background colour of the
yellow text to a contrasting
colour.

#FOE68C)

extra enhancement to the text. Text can be tured:
- red

- green
« or left unchanged

In fact any other colour could be used to enhance
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This again is set in the stylesheet, by adding the background colour to the definition
in the class ‘yllw?, so the stylesheet looks like this.

.xa {color: ﬂFFOD}A

.yllw  {color: #FFFF00;background-color: #00008B}

.grn {color: #00FF00}

.ital  {font-style: italic; color: #0000FF}
.bld {font-weight: bold; color: #000000)
body {background-color: #FOE68C}

The background colour has been applied with the yellow font colour like this.

extra enhancement to the text. Text can be turned:

« green
« or left unchanged

In fact any other colour could be used to enhance

Activity 15d

Create awebpage with a pale biue background that is about using colour in websites.
Attach a stylesheet that defines classes to change the text colour to red, yellow, green, dark
green, blue, dark blue or magenta. Have three different styles for the dark blue text, one
for left aligned, one for centre and one for right. Apply these styles in the webpage, so that
each colour is used appropriately.

15.8 Using hyperlinks

A hyperlink is a method of accessing another document or resource from your current
application. Hyperlinks do not just relate to webpages: other applications software can
also use them. Hyperlinks are often used to create menu options with webpages, using
cither text or images. When you select a hyperlink (usually by clicking the left mouse
button), the hyperlink will perform an action. It may move your position within a
page, open another page cither locally or on the internet, or open your email editor so
that you can send an email to a specified place or company.

Anchors

An anchor is a point of reference within a webpage. It is similar to a bookmark
when using word-processing or desktop publishing software. If you create a
webpage that will not fit in a single window, it is useful to use one anchor for each
section of the webpage (or document), so the user can move to any section without
having to scroll through the whole document. An anchor starts with an <a> tag
and closes with a </a> tag. One common use of an anchor is to define the top of a
page. This anchor is often called ‘top’ or ‘start’. To create an anchor 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. \

<body>
<a name="top">Any content could appear here</a>
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Hyperlinks within a webpage

Task 15p

Open the webpage WEBPAGE6.HTM and stylesheet STYLE3.CSS. Edit the webpage so that each
new section contains an anchor. Use these anchors to create hyperlinks from the appropriate
text inthe 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
“W3Cwebsite’ a hyperlink to www.w3.org.

Copy the files WEBPAGE6.HTM and STYLE3.CSS into your Task 15p folder.
Open the webpage in your text editor and in your web browser. Each section needs
an anchor with a name. Each anchor name must be different. You should always
choose short yet meaningful names for each anchor. For this webpage you will use
the anchor names top, 154, 15b, 15¢, 15d, 15¢ and 15f as these relate directly to the
sections within the webpage. It is sensible to place all the anchor names into the
document before creating the hyperlinks to these anchor names. Each anchor name
is created like this.

<h1>%a name="tep"></asChapter 15</hl>

You can see that the anchor tags are inside the tags defining the style for the text.
The initial anchor tag contains the anchor name which is placed in speech marks.
This name will be used in all hyperlinks to this point. Add the other anchors to the
markup, one for each section of the document like ;h/

<hr>
<h2>Za Hane="15a"5%/a515a Understand what html is</h2>
<p>Many students sit the practical examinations without really

<hr>
<h2>Za Hiame="15B"5</a515b Problems with WYSIWYGs</h2>
<p>There are many well designed WYSIWYG packages on the market, some are

<hr>
<h2>Za Higies"156"5%/a515c Use the correct terms</h2>
<p> Over the past few years, as the practical examinations have developed

Add anchors for 15d, 15¢ and 15f with similar markup. In the final sentence, find
the word ‘top”. This will be used to create a hyperlink to the anchor with the name
top that you created earlier. The hyperlink is also created using an anchor. The two
anchor tags are placed each side of the word top. The markup includes a hyperlink
reference (the markup for this is href) and the name of the destination anchor. This
anchor name is always inside speech marks and preceded by the # symbol like this.

<p>Back to the [<a href="#top"stopL/as</p>
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In the first paragraph find the text ‘what is html’. Edit the markup for this text so
that it creates a hyperlink to the anchor named 15a. Tt will look like this.

<h3>Here are practical tips for the exams, if you follow them you are
likely to increase your marks. First you need

know [<al iref="#15a’>what| is html?[$/&>| Once you have a

sound understanding of html, it is worth

You need to add similar markup to the text WYSIWYGs’, ‘use the right terms’,
“create and attach stylesheets’, ‘work with tables’ and ‘other resources’. The finished
markup for this section should look like this. \

<hl>Hints and tips for the practical examinations?</hl>

<h3>Here are practical tips for the exams, if you follow them you are
likely to increase your marks. First you need know ZalRFef="#15a"Swhat
is htm1?ZJ&s| Once you have a sound understanding of html, it is worth
considering the use of &l HFEE=*#I5B"SWYSIWYGs</a> and the potential
problems of using these packages. Make sure that you Xa href="#15c">
use the right termsZ/aS to describe what you have dome, are doing

or could be asked to do. Learn how to <a href=*#i5d*screate and
attach stylesheetsg/as to your webpages. Make sure that you can

S4 HFefZ"#158"Swork with tablesZ/as. These provide a fundamental
structure to webpages and seem to be replacing frames in many areas.
There are other methods of formatting layout including the use of
DIVs, but these are currently beyond the scope of this book. Look for
Sa href="#15"sother resourcesZ/as to help you prepare for the
practical examinations.</h3>

Now that the hyperlinks have been created, each one needs testing. Save the
webpage and refresh your browser, then try each hyperlink in turn and make sure
that it directs you to the correct place in the webpage. 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 webpages

Hyperlinks can be created to another webpage stored locally, usually in the same
folder as the current webpage, 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
adderess of the webpage that the hyperlink is to go to. To complete task 15p, 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 overleaf.
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Hint

Make sure that you
do not put an
absolute address in
a hyperlink
reference (for
example, <a href
="Cmy
documents/my
folder/html/next_pa
ge.htm">) as this is
only likely to work
on your computer.
Other computers
are unlikely to have
the same folder
structure and
filename.

Hint

Although in these
simple examples
the target
attributes open
new windows, they
operate in new
frames. Frames are
beyond the scope
of this book. Some
recent browsers
with multiple tabs
(like Internet
Explorer 7 and 8)
over-ride these
settings, as frames
are not used.

<h2><a name="15f"></a>15f Other useful links</h2>
..<p>There are other places that can be used to gain valuable
information that may help. These include the
<a href=" it [E1E GG UK SCIE websiteZ/as and the
<a hre: W3 OTGSW3C websiteR/as . </p>

<p>Back to the <a href="#top">top</a></p>

Add these hyperlinks in to the last section of your markup and save your webpage.
Test the hyperlinks to make sure they work as you expected.

References to pages stored in the same folder as your webpage just have an
address without the URL. To link to a local file called ‘next_page.htm’, you would
include a hyperlink reference like this.

<p>Za Hame =" Hext PageHEM SClick here for the next page</as.<p>

Activity |5e

Open the webpage HTMLTIPS.HTM and stylesheet STYLE3.CSS. Replace the text 'YOUR
NAME' with your name.

Edit the webpage 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.

Print the html view of this webpage.

Opening a webpage in a new browser window

‘When a webpage 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 webpage that you are going to open. The target attribute 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 target attribute is not used,
the browser will decide where to open a webpage.

To set a target window for a single hyperlink, add the target attribute to the first
anchor. Some target attributes have specific functions. If a target name of _blank is
applied, this will open in a new target 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 target name that you use will open the specified webpage in a window
with that target name if it exists, or open it in a new window with that target name.

Task I5q
Using the webpage and stylesheet from Task 15p, make the hyperlink to the W3C website
open in the same window and the hyperlink to the CIE website open in a new target
window called _cie.



Information and Communication Technology

Hint

Body text could
also be added by
adding
&body=The%20
message%20here
to the markup.

Copy the file STYLE3.CSS and the webpage that you saved in Task15p from your
Task 15p folder into your Task 15q folder. Open the webpage in your text editor
and in your web browser. Edit the markup for the last two hyperlinks to include
target windows like this.

<p>There are other places that can be used to gain valuable
information that may help. These include the <a
href="http://www.cie.org.uk" EargeE=*_cie"sCIE website</a> and the <a
href="http://www.w3.org" [EaEget="_sel£">W3C website</a>.</p>

<p>Back to the <a href="#top">top</a></p>

Save your website and test the hyperlinks to make sure that they work as you expected.

Using a hyperlink to send an email message

Hyperlinks from webpages, other appli packages or d can be used
to open an email editor and prepare a message to be sent to another person or
company. This is very uscful 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.

The format for this is very similar to the hyperlinks shown earlier in this section.
In place of the URL or path of a webpage 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. All the hyperlink
reference is enclosed within speech marks.

Task I5r
Create a new webpage that contains a hyperlink to prepare an email message to be sent to
graham.a.brown@hotmail.co.uk with the subject line IGCSE Book'.

For this task you need to prepare a new markup in your text editor that contains
this line.

<p><a href="mailto:graham.a.brown@hotmail.co.uk?subject=ICCSEL20Book">
Click here to contact us page</a></p>

Save this in your Task 15r folder and try it in your browser. When you click on
the hyperlink it will open your email editor, place the address in the To: section and
the text TGCSE Book in the Subject: line. Note how the space in the text TGCSE
Book’ has been replaced in the markup with 920", This is the hex value for the ascii
character 32, which in the ascii code represents a space. There are no spaces inside
the speech marks for the hyperlink reference.
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15.9 Using tables

Hint

In the practical
examinations, this
planning stage will
often be given to

you in the question.

Hint

In the practical
examinations it will
be much easier to
use WYSIWYG
software 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, even
if you decide to use
aWYSIWYG
package to develop
your tables.

Tables are used to create the basic structure of many webpages. They are used to
organise page layout and are often used in webpages even though they may not be
visible. If you need to create a table within a webpage, it is always worth planning it
on paper before starting to create the markup.

Task I5s

Create a new webpage that looks like this and has the caption ‘Colours*
Red 36%

Green 23%

Blue 4%

Basic table structure

Tables in HTML always start with a <table>  _pems
tag and end with </table>. Start by adding <!-- Task 15s by your name -->
these tags in the body section of the markup <head>
like this. Everything between these tags will e <EtlesTask 15s</title>
. . - . </head>
included in the table, except for the caption: s
y>
This is added using the <caption> and

<tables
</caption> tags and allows you to display a </table>
caption (usually centre aligned) above the </body>

F </html>

table. If a caption is used it must be the first

html tag after the <table> tag.
Each table is split into rows. For this task,

the table you need to create has three table

<body>
<table>
<caption>Colours</caption>

—rows. The tag for a table row is <tr>. Create Zjrabies
the three blank rows between the caption and </body>
the end of the table like this. </html>
Each table row will contain two cells of
table data. Between cach <tr> and </tr> e
tag place start table data <td> and end table <table>
data </td> tags like this. A table cell can <:aptj°“>C°l°ur5</“‘°“°“>
contain text, images, other tables, lists, SEe
paragraphs, forms, horizontal rules, etc. </td>
<td>
</td>
<body> </tr>
<table> <tr>
<caption>Colours</caption> <td>
<trs </td>
L </tr> <tds
s </td>
</trs </tr>
<tr> <trx
ey <td>
</table> Sy
e <td>
i </td>
</tr>
</table>

</body>
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Hint

It is sometimes
quicker to create
one complete table
row first with the
table data cells
included and copy
this row a number
of times using copy
and paste.

The data can now be added to each

! t <body>
cell like this. <table>
Your table will look similar to this. <caption>Colours</caption>
<tr>
<td>Red
Colours 67
o <td>36%
Red 36% e
Green 23% </tr>
o <tr>
Bine; 41% <td>Green
</td>
Table borders <td>23%
</ta>
This table has been created but does not </tr>
have a visible border. To show the table <tr>
gridlines you must add a border. This is <§f§’31“5
- i </tas
added as an attribute within the table T
tag which should be changed like this. </ta>
</tr>
<body> </table>
<table border="1"> </body>

<caption>Colours</caption>

like this.

Colo
Setting the border to 1 sets a 1 point border width on the table =

[Red [36%

Setting the border to 6 points looks like this. Green 23%

Setting the border to 0 will hide the table border, yet allow [Bre [41%

the table to control the structure of the page.

Colours

Red [36%

Ble (41%

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>, </tbody> and </tfoot> respectively.

Task 15t

Create a new webpage that looks like this and
sales’. The colour codes you will need are #328

#92CDDC for the footer and #B6DDES for the table body.

has the caption ‘Fruit

798 for the header, Apples 1230
Orangen $780c]
P | s240d
Bananao $4235¢
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To create this webpage you need to first create the open table and close table tags
within the body section of the markup. Place the caption tag between these in the
same way that did when you completed Task 15s. The initial markup for this section
of the markup should look like this.

<body>
<table border="1">
<caption>Fruit sales</caption>
</table>
</body>

Before continuing with the markup it is worth planning the table using a hand-
drawn sketch similar to this. This will help you work out the structure needed for
the markup. For this table, you will need three sections to the table.

Cagtion <
P Prce | Ltebs mes wath 2
= tobig headar  cells,

Seale s, each
Wb Zeello o belda
dakon,

b s
= T s
rencer (Tokod 1f6500] (o 7S e dake.

These three sections need creating next within the markup. The header section is
created using the table head tags, with <thead> to start the section and </thead>
to finish the section. The footer section uses the tags <tfoot> and </tfoot>and the
body is defined with <tbody> and </tbody>. In HTML you must define the table
header, footer and then body (in that order) if all three sections are to be included.
Create the three sections within the table of your markup like this.

<body>
<table border="1">
<caption>Fruit sales</caption>
<thead>
</thead>
<tfoot>
</tfoot>
<tbody>
</tbody>
</tables
</body>

Within each section add the correct number of table rows, using the notes you
made on your sketch to 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 use these tags in the table header. At each stage, save
your webpage and check that the markup that you have written gives you the results
that you expected.

In the table header, create heading cells (which are bold and centre aligned) using
the tags <th> and </th> rather than the table data tags. These will set the column
headings in heading style. Heading cells can be used inside the table body and table
footer sections and are useful in the left column of a table if row headings are required.
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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. The finished
markup and resulting table should look
like this.

Fruit | Price
Apple [$1230
Orange |$780
Pear  [$240
Banana [$4235
Lemon |$75
Total [$6560

Table styles using a
stylesheet

You have created the table, but it does not
yet look like the table shown in Task 15t. To
format the sections of the header you will
attach a stylesheet and add the formatting
within the stylesheet. Add the stylesheet link
to the head section of the markup like this.

<head>
<titlesTask 15t</titles
<link rel="stylesheet"
type="text/css"
href="mystyle5.css">
</head>

You will now create a new stylesheet
called MYSTYLES.CSS. This stylesheet
will have the style definitions for the
whole table as well as the header, footer
and body sections. As you are going to

<html>
<!-- Task 15t by your name -->
<head>
<titlesTask 15t</titles
</head>
<body>
<table border="1">
<caption>Fruit sales</caption>
<thead>
<tr>
<th>Fruit</th>
<th>Price</th>
</tr>
</thead>
<tfoot>
<tr>
<td>Total</td>
<td>$6560</td>
</tr>
</tfoot>
<tbody>
<tr>
<td>Apple</td>
<td>$1230</td>
</tr>
<trs
<td>Orange</td>
<td>$780</td>

<td>Pear</td>
<td>$240</td>
</tr>
<tr>
<td>Banana</td>
<td>$4235</td>
</tr>
<tr>
<tdsLemon</td>
<td>$75</td>
</tr>
</tbody>
</table>

</body>
</html>

define some of the table attributes in the stylesheet it will be sensible to move the
table border details into the stylesheet. Remove the border="1" attribute from the
table tag in the markup. In your stylesheet, set the table attributes so that the
border-color is black, the border-style is a solid line and the border-width is set to

1px}

1 pixel.

table (border-color: #000000; border-style: solid; border-width
thead  (background-color: #32879B}

tfoot  (background-color: #32CDDC; color: #FF0000)

thody  ({background-color: #BEDDES}

Set the background-color for each section of the table and the text color within

the footer to red.
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When this has been saved and is applied to the webpage the
table will look like this.

Formatting columns

The prices and heading in the right column need to be right
aligned to match those in the question for the task, and the text
in the left column needs to be left aligned (to override the
centre align within the heading setting). You can set this in the
markup for the page rather than the stylesheet. All of the cells in
a column will be grouped together and have a style attribute set.
In the case of the left column, this will be the alignment set to left and in the second
column the alignment set to right.

These are set with tags for <colgroup> and </colgroup>. The colgroup tags
always appear immediately after the caption but before the table header <thead>
tag if it is used. The markup for this section looks like this. The table should then
look like this.

<table>
<caption>Fruit sales</caption>

"left"></colgroups>

ight"></colgroup>

<thead>

Formatting cells

This table still does not look exactly the same as that shown in

the task. The ruled lines between the cells are not visible. To

turn these on add to the table tag the

rules attribute, with a value of “all’ to. b

show ruled gridlines for all of the table. ™™ oy ipye sues=raizes
Although this sets the ruled <caption>Fruit sales</caption>

gridlines within the table, they have not

appeared the same as the border. This

is beyond the scope of this book as the practical examinations are likely to require

you to set the rules attribute to all’ or ‘none’, although it is worth knowing that they

could also be used to rule in ‘rows’, ‘cols’ or ‘groups’. Try cach

of these settings and sec how the table appears for cach value.

Cell padding and cell spacing are used to improve the
layout of a table. Cell padding is the amount of space between
the contents of the cell (in this case text) and the cell border. In $240]
the table for Task 15t, you can see that there s no spacing — ;
around the text so the table looks crowded. (Eemon | 373
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Hint

Values for table
borders, cell
padding and cell
spacing can be set
in pixels (px) or
points (pt).

By adding cell padding of 4 pixels to the table, you can make
it appear like the one in the original task. To add cell padding
insert this markup as a second attribute to the table tag. This
has the effect of adding 4 pixels of whitespace between the text

and the ruled gridlines of the cell like this.

<body>

<table rules="all"

cellpadding="4px">

<caption>Fruit sales</caption>

Save both your webpage and stylesheet.

Task 15u

Create a new webpage with a table that looks like this and has the caption ‘Sales team’. Set
the border to 5 points, the cell spacing to 5 points and the cell padding to 10 points.

T

The background colour code that you will need is #548DD4. The image that you require is
called TURTLE.JPG.

Plan the table using a hand-drawn sketch similar to this.

Table
Hioder

Tobe
oy

ke (e with ohodizg Pimek ribar than

Captan

Image heee

Bl iy

1

deell
=My

) 2 toble MRS Wik 't colums,
bd 2cella in fursk mow

cells
0 Secomd S Mersed, %tuﬂu haodino, cells.

3 bable s, each With 4 heading ¢

Tl /| $162.20 | 928575 | 8150
o $240  |$is240 |$322
Vo /8650|8620 | 8erso

andt 3 kabde deda cells.
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Hint

When creating a
new table like this,
it is wise to add a
single character as
contents of the cell
when you create it.
In this case a single
letter ‘A" has been
added to the top
left cell, the letter
‘B’ to the next cell
and so on. This is
because some
browsers, including
Internet Explorer
do not display a
table cell without
contents. By adding
these single letters
it allows you to test
the table as you are
creating it.

Create the basic markup as you did with o
Task 15t, starting with the table tags, the <tables>

caption, the two sections of the table and <caption>Sales team</caption>
then inserting the table rows. The markup ey
so far will look like this. o
The top row of the table header has €
only two cells. The first of these is a cell </tr>
that covers two rows. For this you use a </thead>
rowspan attribute to tell the browser this sebodier
cell is going to span the two rows. The =
—markup for this section will look like this. e
</tr>
<thead> s
<Exs </tr>
L 5 <td rowspan="2">A</td> </tbody>
(- <th colspan="3">B</th> Sieabies
</tr> </body>

<th colspan="3">B</th>

The second cell in the top row is a cell that </tr>
covers three columns. For this you use the Kb
° ¢ 4 . <th>C</th>
colspan attribute to tell the browser that this D e
cell is going to span three columns. This cell <thoE</ths
was identified in your sketch as a being a </tr>
heading cell, so the colspan attribute is used </thead>
within the table heading tag. <tbode
Using the sketch to work from, add the &p
5 2 <th>F</th>
cells to cach row of the table. In the body of s i o
the table, set the first cell of each row as a table <td>H</td>
heading and the next three cells as table data. s e
This section of the table will look like this, —— Sl
In the table tag near the top of the =
g ne: P <th>J</th>
markup, add the attributes for the border, <td>K</td>
rules and cellpadding. Also, include the <td>L</td>
cellspacing attribute, which increases the FLaM</ds
spacing between each cell in the table. The i
markup for the table tag will look like this. e
P <td>0</td>
<body> <td>P</td>
<table border="5" rules="all" <Edxpc)tas
cellpadding="10px" </tr>
cellspacing="5px"> </tbody>
<caption>Sales team</caption> SpEabIRs
</body>
</html>
The background colour cannot be added
to the table tag so create a new stylesheet
called MYSTYLE6.CSS and include
the style definition like this. Save this table {background-color:

stylesheet and attach this to your
HTML markup. —————
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15.10

Enter all the text and currency values into the Sales team
correct cells in the table. The webpage should look
like this. This task is continued in the next section.

Using images

TImages are frequently used on webpages, sometimes
as a picture and sometimes in the form of icons that
can be used for hyperlinks.

Inserting an image

To complete the webpage for Task 15u, you need to replace the letter ‘A’ in the top left
cell of the table 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 webpage. Make sure that you have copied the file TURTLEJPG into your Task
15u folder. Add the following to the markup. As some browsers do not support
graphics, you can tell the browser to replace the image with alternative text. This usually
describes the image so that the user can still understand what is being shown, even
though they cannot see the image. The markup will look like this.

<thead>

"2">%img src="TURTLE.JPG" alt="Company Logo"s</td>
">Expenses</th>

Where to store an image

Tmages must be stored in the same folder as the webpage. 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 webpage is opened on
another computer, as long as the image is stored in the same folder as the webpage it
will work properly. T an absolute reference had been used for a file, for example:

<img src="CE\My Websites\My PiCEUres\TURTLE . JPG"
alt="Company Logo"></td>

this would prevent the file being found unless the
folders in all the computers were structured in this
way. If the file TURLE.JPG is not in the current
folder, the webpage will look like this. The image
has been replaced by the text ‘Company Logo’ to
tell the user what the missing image should be.
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Hint

A common mistake
made by candidates
in the practical
examinations is to
use absolute
pathways for files,
like images,
stylesheets, etc.

Hint
The attributes to
align elements
within the table
can be applied to
the tags for a table,
columns, rows,
table headings and
table data.

If the image file is stored in the current Skt
folder, this will be displayed.

Placing an image

Images are usually placed within tables. How an
object (often an image o text) is viewed within
a table cell will depend upon the alignment of
the cells. The horizontal alignment has been
covered carlier in the chapter using the align
attribute, which can be applied to columns (as
seen earlier), rows (to format all cells in that
row), or individual cells in the table heading or table data tags.

Task I5v

Open the WEBPAGE7.HTM. In the top row, align the images in the second column to the top
left of the cell, the third column to be centre aligned both vertically and horizontally, and
the last column to be placed in the bottom right corner of the cell.

Copy the files WEBPAGE7.HTM, TURTLE.JPG and REMORA.JPG into your
Task 15v folder. View the webpage in your browser.

You will edit the markup in the table data tags for the three images of a turtle in
WEBPAGE7.HTM, adding new attributes to these tags to change the alignment in
these cells. To align the image (or any other object) to the top of a cell of table data, use
the valign attribute with the value set to top.

You can use the values of ‘middle’ or ‘bottom’ for this —<td valign="top">
attribute to obtain these positions within the cell. The
horizontal alignment is set using the align attribute, as seen
in Task 15u.

For this task, apply the vertical alignment attributes to the table data tag as you
did in Task 15t. Save the completed markup, which should look like that shown on
the next page.

The finished webpage will look like this.

.

Image alignment
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<html>
<!-- Task 15v by your name -->
<head>

<title>Task 15v</title>

<table width = "100%" border="10px" rules="all" cellpadding="10px"
cellspacing="10px">
<tbody>
<tr>
<td rowspan="3"><img src="REMORA.JPG" alt="Remora"></td>
<td colspan="3"><hl>Image alignment</hl></td>
</tr>
<tr>
<td Valign="Eop* align="1efE"><img src="TURTLE.JPG"
alt="Logo’></td>
<ta Valign="miad1e" a1ign="eentes "><img src="TURTLE.JPG"
alt="Logo"></td>
<td valign="botEom" align=*right®><img src="TURTLE.JPG"
alt="Logo"></td>
</tr>
<tr>
<td><h3>This image is left aligned and aligned to the top of the
table cell.</h3></td>
<td><h3>This image is centre aligned both horizontally and
vertically.</h3></td>
<td><h3>This image is right aligned and aligned to the bottom of
the table cell.</h3></td>
</tr>
</tbody>
</table>
</body>
</html>

Resizing an image

Images can be resized using two methods:

® The first method is to change the size of the displayed image in the markup. This
is the casier of the two methods, but often uses large image files, which are
slower to upload and can delay the display of a completed webpage.

@ The sccond method is to physically resize the image in a graphics package and
then save the new image. This method has the advantage of being able to reduce
the file size of an image so that a webpage 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 15w

Open the webpage that you saved in Task 15v. Resize the image REMORA.JPG to a width of
80 pixels and maintain the aspect ratio. Use both methods to resize this image and compare
the relative file sizes of the two images. Save both versions of your webpage. Make this
image a hyperlink to the webpage REMORA.HTM.
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Resizing an image in the markup

Copy the webpage and supporting files from Task 15v into your Task 15w folder.
Also copy the file REMORAHTM into your Task 15w 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 webpage. 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
which looks like this.

><img src="REMORA.JPG' alt="Remora"></td>
><hl>Tmage alignment</hl></td>

Add a new attribute to the image tag to specify the new width of the image, like this.

<tr>
<td rowspan="
<td colspan="

"><img src="REMORA.JPG" alt="Remora’ [WiGEH=*80px"></td>
"><hl>Tmage alignment</hl></td>

The webpage will change from this to this.

et Mo

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 for
the image of the remora.

Resizing an image in an external
package

Open the image REMORAJPG in your
graphics manipulation package. In Adobe
Photoshop images are resized using the Image
menu, followed by the Image Size... option. v i e

W iONG Lrse BT
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This opens the Image Size image size ==
window. To set the image width to s
80 pixels, change the value in the S =
Width: box.

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 0. This will alter {sm strles
the size of the image within the T

oo esamole [mage:

package ke his. ———————— || s oo gy -

To save the new image, select File,
then Save As... and enter the
new filename before clicking
on L. 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, also 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.

Resoluton: 72 oielfinch v
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Resampling an image

This process of changing the image quality 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 webpage load more
quickly. A good technique is to have a small, low resolution image (called a
thumbnail) on a webpage. If the user wants to see more detail they can click on the
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image and a new window will open containing a high resolution version of the same
image. The webpage needs amending so that the width attribute is no longer
present, and the source attribute within the image tag points to the new filename.

<tr>
<td rowspan="3">Ziig Sres"REMORAT JPET alt= Remorars</td>
<td colspan="3"><hl>Image alignment</hl></td>

Save your amended webpage with a new filename. Now open the Documents
window and navigate to the Task 15w folder. This folder contains the files saved during
this task and shows you the
difference in file sizes between EEE=)
the two methods. Your image -
sizes may vary from this,
depending upon 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 per cent of
the time the original will take.

Hyperlinks from images

Tmages can be used as hyperlinks in the same way as text. To create a hyperlink to
the webpage REMORA.HTM, add this hyperlink reference to an anchor
surrounding the image tab.

<tr>
<td rowspan="3">
<& HFEef="REMORALHTM"S<img src="REMORAL.JPG" alt="Remora">E/as</td>
<td colspan="3"><hl>Image alignment</hl></td>

This hyperlink will open the partially constructed webpage called REMORA.HTM.

File types for images

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 like Adobe Photoshop to
change images from one format to another by opening them and using Save As... to
change the file format for the new image.
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Printing webpages

You will be required to print different views of your webpages for the practical
examinations. You must ensure that your name is included on the webpage before it
is sent to the printer, in whichever view is specified. Printing the HTML view is
frequently required, and even if you are using a WYSIWYG package you will need
to open the webpage in a text editor to print the html. Browsers will often do this
for you. In Microsoft Internet Explorer this is opened using Page and View Source.

It is worth noting that the image above would not gain any credit in the practical
examinations as there is nothing to identify the candidate on the printout. Browser
views like this are acceptable, but you must ensure that, if you choose to use a
WYSIWYG package, you test the webpage in a browser and not just within the
package. Some products will display what appears to be the browser view, but is
only a development tool and does not necessarily display the page as it should.
Taking screenshots of your pages; using the <Print Screen> button on your
keyboard to copy the screen contents into the clipboard, then pasting the clipboard
into another package (usually a word processor) is a useful method of providing
evidence of your work. If you have used stylesheets in your webpage make sure that
you print evidence of these as well. It is more difficult to include yoiit:fie ina
stylesheet, so copying and pasting the stylesheet into a word
containing your details is a good method of producing this evidence.

Activity |5f
Create a new webpage with a table that looks like this and has the caption ‘Last week. Set
the border, cell spacing and cell padding to 4 pixels.

Expenses

mrmu

| Anne | Dan Lisa Udoka

Petrol $18220 | $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. The image that you require is
called PCTC.JPG. Print your webpage as html and as it is viewed in your browser.



CHAPTER

Presentation authoring

In this chapter you will learn how to:

use a master slide to set up a presentation
create presentation slides

add and edit text

insert an image

create and add a chart to a slide

insert other graphical features to a slide
use transitions between slides

animate objects on a slide

save and print a presentation.

For this chapter you will need these source files from the CD:
W HTML.RTF

W POWERPOINT.RTF

W SLOGAN.JPG

W WEBSITE.JPG

16.1

16.2

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 o advertising, for example in a shopping
centre or mall. The media for delivery and type of presentation developed will depend
upon 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 (fora
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 using a multimedia projector and large screen.

It is important to understand all of this information before starting to design and
develop the 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. In the practical examination, you will be given details of these
colour schemes and styles.

Using the master slide

Task l6a
You are going to create and save a short presentation for IGCSE students telling them how to use
Microsoft PowerPoint. The medium for delivery will be a i
projector.

Create a master slide with a pale yellow background on the right-hand
side (about 1/4 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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A master slide allows you to design the layout of your slides before you start adding
objects (like text or images) to the slides. It holds the information on colours, fonts,
effects and the positioning of objects on the slides.

Open PowerPoint and select the View tab. Find the Presentation Views section
and click on the Slide Master icon..

o
S
Bizsies

paiEs

Click to edit Master title style

Click to edit Master subtitle style

The display will change to this. The layout of a presentation will depend on the
medium for its delivery. In this task, you are told that the medium for delivery will
be a multimedia projector. To change the medium for delivery you must select the
Slide Master tab and find the Page Setup section. Click on the Page Setup icon,
which will open the Page Setup window.

Use the Slides sized for: drop-down list to select an On-Screen Show. You can
also change the orientation of slides and handouts/notes pages in this window. When

you have selected the settings, click on &

Page Setup

t O Borbait
e
Nots,handuts R outine

@ @patat
©)Landscape

Delivery of a presentation with a multimedia projector may include the use of
audience notes and/or presenter 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. These can be 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 are a single printed 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 not usually given to the
audience. More information will be given on these later in this chapter.
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‘When you look at the presentation,
you will see a list of master slides will
appear down the left side of the screen.
You must select the Office Theme
Slide Master at the top of the list.

‘Working in this master slide will
affect all of the other master slides for
cach different style of page you may
decide to use later. The master slide now
appears like this.

Click to edit Master title style

Cick to edit Master subtitie style

I Cemen e e
Click to edit Master title style }

« Click to edit Master text styles

= Second level

For this task, the master slide has to contain a number of lines and one filled arca.
You should start with the filled arca. 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 need resizing or moving out of the way first.

Select the title text box and use the drag handle to resize the text box.

Hiz 8
1

“# Click to edit Master title style
* Click to edit Master text styles 1
— Secand evel
* Thiclews
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Repeat this for the body text box on the master slide. This box has also been
made less deep using the lower drag handle, in order to create space to move the
slide numbering.

« Click to edit Master text siyles
— Second level

 Thirdlevel
Fourthieved
» sl

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.

P ST A

Click to edit Master title
style
« Click to edit Master text styles
= Second level

Select the Insert tab and find the Illustrations 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 slide.
Make sure that this rectangle fits to the top, bottom and right edges of the slide and
leaves no white space.

Hint
Many shapes like the rectangle can also be found in the Drawing section of the Home tab.
HRNLO0 g e B
Ara0n- o “W,a—umﬁr‘ Saeome
BONNL P gy o M0 B gt | s et~
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Hint

Holding down the
<shift> key whilst
placing the line
forces it to be
either vertical,
horizontal or at 45
degrees.

Hint

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.

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 Weight from the sub-menu. Select the
More Lines... option to remove the border from the rectangle. This can be done
by setting the width of the line to 0. The master slide should look like this.

= Theme Colors

Standar
* Click to edit Master text styles EEN EEEEEE
Rece

~seccndlesel

cent Colors.

3] o outiee

Yot will notice that all the other master slides (down the left-hand side of the
window) now show the yellow background.

Next you need to add the three blue
lines to the slide. Select the Home tab,
then in the Drawing section select the
Shapes icon and click on the Line
option from the drop-down menu. Use a1 tit]e
the drag tool to draw a vertical lineon =
the border between the yellow and
white areas.

Use the Shape Outline icon to
change the line colour to dark blue. The gt
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 this menu so select the

nearest weight available, in this case 4Y5.

Right mouse click on the line and select
Format Shape... from the drop-down menu.
From the Format Shape window adjust the line— T
Width: to 4 points. Click on Zée=.

Repeat this process to add the two horizontal
lines to the master slide, in the positions shown
in the task. Save the presentation with the
filename Ch_16_Task_16a.
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Task 16b

Open the presentation that you saved in Task 16a. 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, italic, serif font.

Place a clipart 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 per cent of the available
space. Save your presentation.

=555 To include the heading, add a
new text box in the top left
section of the slide. This text
box will replace the title text

o 5 | box, so move the title text box
. Using PowerPoint down the slide to below the
= Click to edit Master title blue line. Go to the Tnsert tab
- style and click on the Text Box icon
= + Clickto edit Master text styles in the Text section. Drag outa

= ~ Second level new text box, select the Home
— Tplent tab and find the Font section.
= " et Set the font size to 60 points
& / and sclect a serif font, ¢.g.
& Times New Roman.

e e e

Enter the text ‘Using PowerPoint” into this text box. The window should now
look like this. Highlight the text and set the font colour to dark blue, using the Font
Color icon.

As the text is already left aligned, do not adjust the alignment. Notice how the
text box has been aligned with the other objects on the slide so that the examiner can
check 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 p ly) and change its ali 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 the examiner can sce that the object is centre aligned. Change
the text and the slide number to a black, 14 point, serif font, as described above. The
finished footer area should look like this.
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Although you have sct the footer area
of the master slide, you have not yet
added your name to the footer, nor told
PowerPoint to display the page numbers.
To do this, select the Insert tab, then in
the Text area click on the Header and
Footer icon. This opens the Header and
Footer window.

Tick the box for Slide numbér and the
box for Footer. Move the cursor into the = 4
text box for Footer and type in your
name. To set this on all slides, click on Zmiar.

Restore the full height of the body text box on the master slide using the drag
handle. 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.

If the task required particular font styles or sizes for each of these objects, these
can also be set in these master slides as described carlier.
Clipart images

To insert a clipart image, return to the Office Theme Slide Master and select the Insert
tab. In the Illustrations section, click on the Clip Art icon to open the Clip Art pane.

Clickto edit Master tile
e

« kot Mo o i
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16.3

For this task you need to find an image of a computer, so
enter Computer in the Search for: box and click on . (See
Section 10.5 for further details on clip art options.)

This searches the clip art library and finds pictures that may
match what you are searching for. 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, click the left mouse button on it to
select it. This places this clip art image onto the master slide.
Move 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.

] Height: 774 cm 3

Crop 3 width: |7.57 cm C’\

size 5

With the crop tool selected use the drag handles of the image to crop the edges so
that it changes from this to this.

Using PowerPoint

Cick o et isear T
=

When the master slide is complete, select the View tab and in the Presentation
Views section click on the icon for Normal page layout. Save your presentation.

Creating slides

There are two methods of creating presentation slides. The first method is to import
the page contents from a text file. The text file could be stored in .txt or .rtf format.
The method for creating these slides is the same. With rich text format, the styles
saved within the d apply to the ion, whereas with text format there
are no styles saved within the document, so these need adding after the slides have
been created.

Task l6c

Open the presentation that you saved in Task 16b. Import the file POWERPOINT.RTF, placing
the text as slides in your presentation software. Save the presentation.
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Open the presentation. Select the Home tab and in the Slides section select the drop-
down menu from the New Slide option. Select Slides from Outline... near the
bottom of this menu. Browse through your files until you locate the file
POWERPOINT.RTF; click on this filename followed by ‘=t This leaves the
original title slide but adds five extra slides to the presentation. Save the presentation.

The second method used to create presentation slides is by inserting a new slide
into an existing presentation.

Task 16d

Open the presentation that you saved in Task 16c. Insert a new slide between slides 4 and 5.
This slide will contain the heading ‘Ease of use’, a chart and a 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

® sub-heading: blue, sans serif, centre aligned, 30 point

@ bulleted list: black, sans serif, left aligned, 24 point.

Save the presentation.

Open the presentation. 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 flashes as a
horizontal line like this.

Select the Home tab and in the Slides section select the drop-
down menu for New Slide. Look at the different slide layouts
available from this menu and 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.

S
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Although the option for ‘Content with Caption” looks correct, it is more difficult to
manipulate the caption box. Click once on this icon to get the new slide.

Delete both of the text boxes that say “Click to add text’. These are not needed in
this slide. To do this click on the linc for the text box and press the < Backspace> or
<Delete> key. Use the drag handles to edit the two larger objects below them to
make them fit the available space. Move the title text box down, so it sits below the
blue line. The slide will change from this to this.

UsimgePowerRoint | Using PowerPoint

Click to a0 tite

Click in the title text box 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 text ‘86% of students found it easy to use’,
<Return>, ‘120 students in the sample’, so that it looks similar to this.

Tt is sensible to complete all the text parts
of this task together and then add the chart
at the end. Move onto slide 1. Add the
heading ‘Hints and tips’ in the title text
box. In the subheading text box add the
text for IGCSE students’ so that slide 1
looks like this.

o Easeof use

Using PowerPoint

Hintsand tips
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Hint

You may find it
easier to define all
the styles in the
master slides before
adding the
contents to any of
the slides. The
instructions given
in this task (and the
practical
examinations) may
not be in the
easiest order within
PowerPoint. It is
sensible to read
through the task
before starting. For
example, setting
the styles first may
save you a lot of
time later.
Remember that the
practical
examinations are
created for all
platforms and
many types of
software.

Select the View tab followed by Slide
Master and select the Office Theme
Slide Master (the top master slide).
Highlight all the text in the heading
(title) style and click the right mouse
button to obtain a drop-down menu and
miniature toolbar to allow you to edit
the text style.

The heading style needs to be a dark
blue, left aligned serif font; so select a
serif font like Times New Roman, using
the font list. Use the Text Color icon to
select a dark blue colour and 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 points.
The text box should now look like this.

Use a similar method to set the first
level of the bulleted list, to a black sans
serif, left aligned font (no changes
needed for these parts), 24 points high.

sing PowerPointast «. ]
b e e
lick to edit Master title .
style s~
* Clickto edit Master text siles .
= Swcontond

Adjust the font sizes for the other levels ek to edit Master title

of bullet points so that they are smaller (A —

relative to this one. St
The sub-heading style is not visible in et

this master slide, so you need to move
into the master slide for the Title Slide
Layout (the first master slide down).

In the master slide for the Title Slide
Layout, highlight the text for the Master
subtitle style and set this to a blue, sans
serif, centre aligned, 30 point font. Use
the same method as you did for the
Master title style.

Move through cach slide master in
turn and edit any of the styles on other
page layouts that need to be set.

Select the View tab and the Normal
icon. Check cach slide carefully to ensurc
that the styles that you have changed
have been applied to cach slide of the
presentation. If they have not been
applied, you can right mouse click on the slide background (not on an object) and
select Reset Slide from the drop-down menu to ensure that each slide matches the
expected styles. You should not need to do this very often, but in this example,
because you imported pre-defined styles into the p ion, added a new page and
then set the styles, it may be necessary.

Tt is very important to make sure that all slides are consistent. A significant number of
marks are lost in the practical examinations by students who assume that the softwarc
will format their slides correctly and do not check each slide carefully themselves.

This task is continued in the next section.
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16.4 Creating a chart

Move into slide 5. In the task you were instructed to ‘use this data to create a chart:
Easy - 103, Difficult — 12, No response - 5. Show the percentage of students in cach
category.’ There are two ways of doing this: to create the chart within PowerPoint; or
to create the chart in Excel and then copy and paste in onto the required slide.

Creating a chart in PowerPoint

Click on the chart icon in the unused object on this slide. This opens the
Insert Chart window.

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 each category and there is a
clue to the need for percentage
values in the bullet points on
the left of the slide. Because the
chart needs to show percentage
values (parts of a whole), a pie
chart is the most appropriate
type of chart. Select a simple
pic chart from the available
chart types and click on o
This opens a default pie chart,
but does not use the correct
data. The slide should now look
like this. HE'
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Hint

Charts may be
created from
contiguous or non-
contiguous data and
can have features
like titles, legends,
and labels for axes
and segments. All
the features that
you studied in
Chapter 14 can be
applied to a graph
or chart before it is
cut and pasted into
the slide.
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As you can see, the chart does not
relate to the data for this task. Instead, it
is about quarterly sales in a company. It
may also open an Excel spreadsheet like
this that contains the data. If this does
not appear, select the Design tab under
Chart Tools, find the Data section and
click on the Edit data icon.

Move into cell B1 and replace the
label “Sales’ with the word ‘Students’. In
cell A2, enter the text ‘Easy’ so that it
replaces the existing text, in A3 type
“Difficult’ and in A4 No response’.
Replace the sales figures in B2 with 103,
in B3 with 12 and in B4 with 5. Delete the contents of cells A5 and B5. Drag the
blue range marker using the drag handle so that it includes cells A1 to B4 only. Tt
should now look like this.

=il ja)®m

= Chartin Micra
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Clipboard
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3 [ray 103
3 Difficult 12|
. p— B
s ]

The slide now contains the correct chart. Close the spreadsheet containing the data.

Inserting a chart into PowerPoint

The second way of placing a chart into the slide is to create a chart in Excel and then
insert this chart into the slide. This method is usually more flexible than the first
method, as it allows you to create and edit the chart before adding it to the slide.
Open Excel and enter the data into cells A1 to B3.

No response

Select the Insert tab, and in the Charts
section click on Pie Chart. Manipulate and
label the chart as shown in Section 14.8.
Copy the chart and paste it into the slide.
For this task you can paste it into slide 6.
Resize both the chart and the text
containing the bullet point so that they do
not overlap. The completed slide will look
like this.
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16.5

Hint

Take great care
when entering
presenter notes. A
large number of
marks are lost in
the practical
examinations each
year through
careless data entry
in presenter notes.
Take great care
with the use of
capital letters and
punctuation.

Activity 16a

You are going to create a short presentation for IGCSE students giving them hints 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 %s 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 six points wide. It should look like this.

Include the heading "HTML, right aligned in a black 40 point sans serif s
font at the top of the master 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 the entire

@ 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 ist: dark green, serif, left aligned, 24 point.

Place a very small clipart 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 add 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 5 with the heading
‘Percentage of users from the survey’.

Adding presenter notes

Task 16e

Open the presentation that you saved in Task 16d. 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 is 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.

Open the presentation that you

saved in Task 16d. As you open . ——

the presentation in Normal view, 4

it looks like this. Using PowerPoint
Move the cursor to the Notes

area of the screen. Click the

; : Hints and tips

cursor into this box and type the

presenter notes for slide 1. Use

the Slides tab to select the next

slide and continue with this

process until all of the presenter

notes have been entered. Not all 1

of the slides have presenter notes.

These notes will not appear on

the slides when the presentation is run. You will learn how to print these so that the

presenter can read from them in Section 16.9. Save the presentation.
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16.6 Using images

Hint

It is easier
manipulate these
objects if the ruler
is showing. To
select the ruler,
select the View tab,
find the Show/Hide
section and click on
the tick box for
Ruler.

Task 16f

Open the presentation that you saved in Task 16e. 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 centimetre from the
left edge of the slide, 1 centimetre above the lower blue line and 1 centimetre to the left of
the vertical blue line, maintaining its aspect ratio. Adjust the brightness and contrast of the
image so that the background colour (pale yellow) is not visible.

In Task 16b, 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.

Open the presentation saved in Task 16¢ and use the Slides tab to open slide 7.
Select the Insert tab and then click on the Picture icon. This opens the Insert
Picture window. Search through the files until you locate SLOGAN.JPG, select the
file and click on to insert the image into the slide. Click the left mouse button on

the image and from the Format tab select click on the Crop tool ioon*y

Drag the lower handle up the screen above the red line, but below the red text,
to crop the image.
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Click the left mouse button off the image then back on it and drag the image
down so that the left and bottom edges are in the correct place on the slide.

Using PowerPoint

Now experiment

* Py s et
- T

orking m Pow
is fun
1

Grab the top right drag handle and drag this to resize the image to the correct
position to the left of the vertical blue line.
The image should now look like this.

Working with PoyerPoin |H

To remove the pale yellow background colour ...
from this image, you need to adjust the image = [
brightness and contrast. Click the right mouse ralll il I8
button on the image and select Format Picture... s | e
from the drop-down menu. This opens the Format —s 7 || s
Picture window. Select the Picture option from the | ==
left side of the window. Move the sliders for the e

Brightness: and Contrast:, so that the pale yellow
background disappears but the other colours remain
unaffected. These figures are found using trial and
error: both settings change from 0% to a brightness
of around 35% and a contrast of around 75%. When
you have completed this, click on .
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The slide should now look

like this. > 3 x
Notice how the red colour US“]g PowerPoint

in the text has changed from its
original dark red colour (see Now experiment
the previous page) to thls shade
of red. Save the p - Py

- Tryles eatures

* Mave funl

Working with PowerPoint |L_—

IS un
|

Task 16g

Open the presentation that you saved in Task 16f. Add:

® an arrow to slide 5 pointing from the first bullet point to the largest segment of the pie
chart

@ a callout box to slide 6 telling the reader that the image of a computer is placed on the
master slide

@ the text ‘© Microsoft’ to the end of the first bullet point on slide 7 in a in a black, 12 point
sans serif font

@ a6 point horizontal red line to slide 7, above the image you inserted in Task 16f.

Open the presentation and select slide 5 using the Slides tab. Select the Insert tab
and click on the Shapes icon. This drop-down menu of available sthcs will appear.
Select an arrow to be included on the slide. Click the left ~ e

mouse button where you want the arrow to start and A OOOALLASE |
drag the point of the arrow to the position that you KIS Eeas
want it to finish. AANLLLY NG
; : T it
The finished slide should look like this. Docanonno
s
08773
» ) (0)
Using PowerPoint e AU
RBDL DB
65
qmersors
Ease of use ErET]
+ 86% of students Students Co=cnBco-cay
found it easy to use e s 1%5“,‘9“” a v

+ 120students inthe '\
sample G AR S eRE
ESPSel f=hep
EET I
Py

Acon s
BHEHAEEEORE0 -

aDifeut
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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.

:rPoint 2rPoint Point

Type the text 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.

Select slide 7. To insert the copyright symbol, click the left mouse button to place the
cursor after the € at the end of the first bullet point. Select the Insert tab and click on
the Symbol icon. This opens the Symbol window. Scroll through the available list of
symbols until you find the © symbol. Click on this symbol and then click on e
followed by T, Add the text Microsoft after the symbol and highlight both the
symbol and the new text. Set this to a black, 12 point sans serif font using the methods
learned earlier in the chapter.

symeot
o o) o]

Lilelel=]x[t]s] K& sl
[2]2f*] Jufa]-|.[*]e %hle|AD
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16.7

Hint

For the practical
examinations,
always use the same
transition effect
between slides and
the same animation
effect throughout
the whole
presentation.
Consistency in these
areas s just as
important as using
consistent styles and
colour schemes.

To insert the red line, select the Insert tab, then click on the Shapes icon and
select a line. Drag the line horizontally across the page. Click the right mouse button
on the line to open the Format Shape window. Use the Line color and Line style
sections to change the colour and thickness of the line. The completed slide should
look similar to this. Save the presentation.

F >l
Using PowerPoint

Now experiment

= Py with Power POt sueme
* Ty its features
o Have funl

Working with PowerPoint
Is lun

Transitions between slides

Task 16h
Open the presentation that you saved in Task 16g. Apply transitions between all slides in
your presentation. In slide 3 animate all the bullets so that they appear one at a time.

The transitions between the 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 tab.

Open the presentation. Select the Animations tab and find the Transition to
This Slide section. Hold the mouse over each of the slide transitions to see the
effect that it uses. There are more transitions available; you can use the scroll bar to
see these.

o | siseston_neven_vew _nss.

£ fuallh T ICIL Ve

Click on the icon to select the transition that you wish to use and then click on
the’Apply To All icon to apply the same transition to all slides. This task is
continued in the next section.
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16.8 Animation effects

16.9

Select slide 3 and highlight only the bulleted list.

Select the Animations tab and find the 1.3 Animate: | No Animation

Amm;\_tmns section on the left. _Scl:ct th_c droP- 12, custom a| N0 Animation =
down list next to the Animate: icon, which will *— reem—— i
look like this. The task instructed you to “animate . Fade
all the bullets so that they appear one at a time’, All At Once
so select Fade, Wipe or Fly In w1th By 1st Level S gy 15t Level Paragraphs
Paragraphs. This sets the anil g PowerPoint | Wipe

It is a good idea to have the Custom All At Once
Animation pane open, so that when you need to =% By 15t Level Paragraphs
show evidence of your animation cffects these can = Byln
be seen. To do this, still in the Animations tab, ANPE Once
click on the Custom Animation icon. The RS

T - Custom

button at the bottom of the Custom Animation
e - Custom Animation...

pane allows you to test your animation and see if g PowerPomnt
it works as you intended. Each individual
animation can be edited in the Custom Animation pane by clicking on the item in
the pane and clicking the right mouse button to obtain the options. The order of
animation can also be changed by dragging the items up or down in the Custom
Animation pane list. Save the presentation.

Saving and printing a presentation

As with all your work, make sure that you save your presentations regularly using
the Office button and Save. 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 sclcct the Office button and Print. To print evidence of
the and hot evidence is the best method.

Task 16i

Open the presentation that you saved in Task 16h. Print your presentation showing:

® only the slides

@ presenter notes

@ audience notes with three slides per page and space for the audience to make notes
@ evidence of the transitions between slides

@ evidence of the animations used on slide 3.
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Printing slides

Select the Office button and Print, to open the Print window. In the Print what:
drop-down list, select Slides. This will print only the slide/s content with no
additional notes or space.

Handouts
Sides pe pages

Ordert @ Horizartal

Verseal

[ scale o fit peper [Pt hidden sides.
I [ Frame siides. [ High qualty

[ Print comments andirk markup
| Crenen ) o) Came )

Printing presenter notes

In the Print what: section, select Notes Pages. This will print the content of the
slides and the presenter notes that you typed in the Notes section for each slide.

Printing audience notes

In the Print what: section, sclect
Handouts. This will give you
several options to select from.
The task asks for three slides per
page, so in the Slides per page
section, select the number 3 from
the drop-down list. The small
image to the right shows you
what the printed pages will look
like. Tn this case, the three slides
are to the left and space to make
notes on the right. This matches:
the requirements of the task.

You can click on #e. to —L
check the printout is as you
intended before printing or click
on [e to print.

Pint B
Pinter

Name: a1 \\igvaio\P Desklet 84C/B4ICB42CH... [v.| [ Broperties ]
St e

e Fod ...
Where:  oTL

Comment: [Fprnto fie
Prntrange Cogies

L Selecton Numer of opss:

f

B —

D © ot

[isaetos s
FlFrone s
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Printing evidence of slide transitions

Select the View tab 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.

You can see from the Slide Sorter view the evidence that transitions have been
added to each slide.

Printing 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 Custom Animation pane is visible to
the right of the slide. If it is not visible, open it using the Animations tab followed
by the Custom Animation icon. 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.

The numbering next to each bullet point shows that each bullet is animated
separately from the others. Further detail about the animation of bullet point 1 can
be seen in the Custom Animation pane. If the individual bullets are not visible,
click on the icon in the Custom Animation pane to pull down the list.
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Activity 16b
Open the presentation that you saved in Activity 16a.
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.IPG on the right side of slide 6. Crop this image so that only the
crest and name are visible like this.
UNIVERSITYof CAMBRIDGE
B e
Add a red arrow, 3 points wide, from the text ‘CIE 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
@ cvidence of the animations used onsslide 3.
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control systems 58
cookies 67
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direct changeover 99, 100
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documents
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documents (continued)
data entry from existing files 118-19
editing text  120-1
emphasising text 13940
error correction 150
font styles and sizes 137-8
formatting pages 130-1
headers and footers 131-3
images
cropping 129
importing 1224
resizing  125-6
text wrapping  126-9
keying in text 120
line spacing  148-9
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tables 143-7
text alignment  147-8
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domain name and type, URLs 44
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dot matrix printers 24
double entry verification checks 95
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editing text  120-1
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etiquette 106
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screenshots 186
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charts  225-6

spreadsheets 212
enhancing text 13940
webpages  240-1
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ergonomic keyboards 8
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documents 150
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expert systems  92-3
extreme data 98

cyestrain 69
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fact finding 95, 96

fax (facsimile) 48
feasibility studies 94-5
ficlds 54, 151
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field types, databases 151-3
filenames, URLs 44
files

databases 151

email attachments 112
structure 54

version numbering 183
file servers 37

fire risk 70

firewalls 61

fixed hard disk drives 30
flash memory  35-6

flat file structure 54, 56
Flickr 68

floppy disk drives 31
flyers 72

folksonomies 68
font-families 236-7
fonts  137-81

font size, webpages  237-9
footers

database reports 163
documents 131, 132-3
HTML tables 256-8
presentations  274-5
format checks 97
format painter 140



Index

formatting cells, spreadsheets  213-15
formatting pages 1301
formulae
in database queries 171-3
in database reports 173-6
spreadsheets 188, 190, 191-2
nesting 201
fully justified alignment  147-8
functions  194-200
LOOKUP functions
nested 201
SUMIF 202

2024

generic file types 117

global positioning satellite (GPS) systems
(sat navs) 745

grammar checks 150

graphical user interfaces (GUTs)

graphics tablets 20

graph plotters 25

graphs see charts

greenhouses, environmental control  83—4

groups, email contacts 110

45

hacking 60-1
hard disk drives
hardware 2
safety considerations 70
headaches 69
headers
database reports 163
documents  131-2
HTML tables 256-8
head section, webpages  229-30
health and safety issues 6870
heaters 27
height of fonts 137
hexadecimal counting system  245-6
hiding data, database reports  167-9
HLOOKUP function 203
hospitals, use of sensors 82
l1ost name, emails 44
Id dcvlccs i - lled 64-5
HTML (HyperText Markup Language) 228-30
adding comments
colour 245-50
enhancing text 233
images 262-7
lists  243-5
opening existing webpages 232

3,30

saving files 231
styles 234
stylesheets 234-42
tables 255-62
text formatting 230, 233
see also webpages
HTTP proxy scrvers 43
hubs 39, 42
humidity sensors 19
hyperlinks 44, 250
from images 267
to other webpages  252-3
to send email messages 254
within webpages  251-2
HyperText Markup Language see HTML

IF function 200

images

cropping 129

file types 267

in HTML 262-6

hyperlinks from 267
importing 1224

in presentations  283-7
resampling  266-7

resizing  125-6, 264-6

text wrapping  126-9
implementation of systems 98-100
importing objects 1224, 178-9
indents

lists 141

paragraph settings 149
induction loop sensors 78
inference engines/inference rules 93
information reliability, internet 65
infrared, use in WLANs 4
inkjet plotters 25

inkjet printers 234

input devices 2, 8-21

inserting images 124

integer fields 152

integrated documents  178-82
internct 43,113

access 44-5

control  63-4

cookies 67
reliability of information 65
scarch engines  114-16
security issucs  66-7

URLs 113
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websites 434
undesirable 65

see also HTML (HyperText Markup Language);

webpages
internet developments  67-8
internet service providers (ISPs) 44
interviewing, fact finding 96
INT function 197
intrancts  45-6
italics 139

job queues 80
joysticks 12

keyboards 8-9
key ficld 54
knowledge base 93

labels

production from databases 171
spreadsheets 188

laptop (notebook) computers 6
monitors 22

laser pointers 25

laser printers 223

ozone irritation 69

left aligned text 147-8

length checks 97

library systems 91

light pens  20-1

lights 27

light sensors 19

limit checks 97

line graphs 218, 220-21

line spacing 148

lists  140-2

on webpages  243-5

local area networks (LANs) 37-9
bridges 42

logical (Boolean) data 50-3
LOGO 81

LOOKUP functions  202-4

magnetic ink character recognition (MICR) 17

magnetic stripe readers 13
magnetic tapes 29, 31-2
mainframe computers 7
master slides 269-75
MAX function 196

media access control (MAC) addresses 42

memory 3
memory sticks  35-6
mice 9-10
microphones  18-19

microprocessor-controlled devices  64-5

microprocessors 3
MIN function 196

mobile phone networks  73—4
modelling applications  77-80
modems  41-2

moisture sensors 19
monitoring applications  82-3
monitors  21-2

morphing 73

motors 26

multimedia presentations 72
multimedia projectors 25-6
music production 73
Myspace 68

neck problems 69

nested formulae and functions 201

nested lists, webpages  244-5

netbooks 6

network devices 41-3

network hubs 39, 42

networks 37
bluetooth 41
communication methods 48-9
intranets 45-6
local area networks (LANs) 37-9
mobile phone technology 73—4
wide arca networks (WANs) 41
WiFi 40-1
wircless LANs (WLANs) 40
see also internet

network security 46-7

normal data 98

numbered lists 140, 142
webpages 243

numbser filters  206-7

numeric data 53

numeric fields 151-2

numeric keypads 9

observation, fact finding 96

online booking systems 88

online processing 80

online shopping and banking 62-3
operating systems 3—4



Index

optical character recognition (OCR) 16, 75
optical mark recognition (OMR) 16, 75
optical mice 10

optical storage media  32-5

ordered lists, webpages 243

OR operator  52-3

orphans  133-4, 150

output devices 2, 21-6

oxygen level monitoring, rivers 83

ozone irritation 69

page breaks 134
page layout  130-1, 216-17
page numbers, automated 132
paper-based presentations 72
paperwork, fact finding 96
paragraph setting 141, 148-9
parallel running 99, 100
passwords 46, 61
paths, URLs 44
payrolls, batch processing 86
PCs/desktop computers 5
pen drives  35-6
pen plotters 25
personal digital assistants (PDAs) 6-7
pharming 66
phased implementation 99, 100
phishing 49, 66
photography, digital cameras  17-18
pH sensors 19
picture checks 97
pie charts 218, 220
pilot implementation 99, 100
piracy, software 60
pixcls 22
plotters 25
points, font sizes 137
policing of the internct 634
portable hard disk drives 30
posters 72
PowerPoint see presentations
presence checks 97
presentations 72, 269
animation effects 288

charts  280-81

creating slides  276-8
evidence for examinations 290
images 283-7

clipart 275-6

master slides  269-75

presenter notes 282

saving and printing  288-90
transitions between slides 287
presenter notes 282, 289
pressure sensors 19

primary key 54

printers 224

printer servers 37

printing  184-6

processing types  80-1
programming, robots 85
prooficading 150

protocols, URLs 44
prototypes, 3D inkjet printers 23
proxy servers 37

querics, databases  158-61, 162
using formulae  171-3
questionnaires 75

fact finding 96

QWERTY keyboards 8

radio buttons 47
random access memory (RAM) 3
DVD-RAMs 334
range checks 97
read only memory (ROM) 3
CD-ROM and DVD-ROM 32
real-time process control 80-1, 82—4
real-time (transaction) processing 80, 81
record keeping 77
records 151
relational databases  55-7
remote controls 11
repetitive strain injury (RSI) 69
replying to email 111
reports 161, 177
databases  162-5
exporting data 166-7
hiding data  167-9
using formuke 173-6
resampling images 2667
resizing images  125-6, 264-6
rich text format (.rtf) files 117
right aligned text 147-8
ring networks 38
rivers, oxygen level monitoring 83
robotics 85
robust passwords 61
ROUND function 197



Information and Communication Technology

routers 42-3
rows

spreadsheets 216
tables 143, 144
rules base 93

safety issues 70
sans serif fonts 137, 236
satellite communication, GPS systems (sat navs)

saving documents

formats 184

version numbering 183
scanners 14-15
scanning images 123
screenshots  179-80, 185
webpages 268
scarch engines  114-16
information overload 65
scarching databases 158-61
secondary axes 2234
secondary storage devices 2
section breaks 134, 135
security

ATMs 89

databases 55

data protection 76-7
encryption  46-7, 61
internet  66-7

online shopping and banking 63
networks 46-7

software protection 35, 60
vorr 49
selectors 236
sensors  19-20, 58
applications 824

in robotics 85
serial access 29, 31
serif fonts 137, 236
servers 37
shopping, online  62-3
simulations  77-80
site addresses 44
slides, creation  276-8
slide transitions 287, 290
smart cards  13-14
social networking sites 68
society, impact of ICT  61-5
society records, databases 76
software 2

copyright rules  59-60

solid state backing store  35-6

sorting data 1767
spreadsheets 210-12
sound sensors 19

spam 49, 66

speakers 25

spell checks 150
spreadsheets  187-8
display features  212-17
formulae 190, 191-2
functions  194-200

named cells and ranges 1934
nested formulac and fanctions

saving and printing 217-18
scarching

201

using more than one criteria  207-8

using number filters  206-7

using text filters  205-6

using wildcards  208-10
sorting data  210-12
testing data models 2045
tuck shop model 76, 77-8
see also data models

spread spectrum technology 40

spyware 67

star networks 39

stock control systems 868
stylesheets 234-3

table styles 258-9

SUM function 194-5
SUMIF function 202
surveys 75

switches 39, 42

systems analysis  94-5
systems design 95
systems development  97-8

systems documentation  100-1

systems evaluation 101

systems implementation 98-100

systems software
systems testing 98

tables 118-19, 143-7
in HTML  255-62
placing images 2634
in relational databases 534
tag clouds 68
tagging 68
target attributes 253

technical documentation  100-1

temperature sensors 19
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testing systems 98

text alignment  147-8

webpages 239

text data 53

text fields 151

text filters  205-6

text (.txt) files 117

text wrapping 126-9

thin film transistor (TET) monitors 22
tomography 23

touchpads ~ 10

touch screens 5,12

trackerballs 11

traffic, data collection 78

traffic light simulation  78-9
transaction (real-time) processing 80
tree networks 39

trip hazard 70

tuck shop model, spreadsheets 76, 77-8
turtle graphics 81

tweening 73

type checks 97

underscoring 140

universal serial bus (USB) connectors 17
uniform resource locations (URLs) 44, 113
user documentation 100

user IDs 46, 61

user interfaces 4-5

systems development 98

user name, cmails 44

validation 95, 97
verification 95

video conferencing  49-50
virtual mice 25

viruses  28-9, 60

in email attachments 112

pharming 66
visual verification checks 95, 157
VLOOKUP function 2034
voice over internet protocol (VOIP) 49
voice recognition software 19

war driving 41
Web 2.0 67
web browsers 43
webcams 18
webpages 43
evidence for examinations 268
see also HTML (HyperText Markup Language)
websites 434, 227
importing objects 178-9
undesirable 63, 65
use in communication 72-3
‘what if’ scenario (“what if modelling) 187
wide arca networks (WANs) 41
WiFi 40-1
Wikipedia 68
wikis 68
wildcard searches
databases  160-1
spreadsheets  208-10
widows 133-4, 150
windows icons menu and pointing device
(WIMP) 4
wireless local area networks (WLANs) 40
wireless personal area networking (WPAN) 41
world wide web (WWW/web) 43

YouTube 68
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