Computing
S tu di e S Information Systems

Design and Development

\

;
An Introduction to
Information Systems

[ Buckhaven High School ]

Version 1




An Introduction to Information Systems

Contents
Page 1 = How to use this booklet.
Page2  What is an Information System?
Page3  Types of Data in an Information System.
Page 5  Standard File Types
Page 12 Information System Structures
Page 13  Flat Database Structures
Page 14 Relational Database Structures (linked tables)
Page 16 Website Structures
Page 19 Hypertext Markup Language (HTML) and Javascript
Page 24 More About Hyperlinks
Page 27 Information Systems Features and Functions
Page 28 The Purpose of an Information System
Page 30  Expert and Novice Users of Different Ages
Page 32 Target Audiences
Page 35 Considering Different Users Requirements
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This booklet has been written to cover the following content in National 4 and National 5 Computing.

p
National 4

@x

LS

p
National 5

Structures and Links
(Databases)

Information system structures
including:
¢ flat databases organised by
fields and records
* websites, page and URLs.
* hyperlinks.

Information system structures
including:

* relational databases with
linked tables including
primary and foreign keys

* good design to avoid
duplication of data

Structures and Links
(Websites)

Websites, web page and URLs.
Hyperlinks.

HTML and Javascript
Hyperlinks (internal, external,
relative and absolute)

Media Types

Sound,
Graphics,
Video,
Text.

Standard File Formats
e Text: txt, rtf
* Audio: wav, mp3
* QGraphics: jpeg, bmp, gif, png
* Video: mp4, avi
e Pdf

Purpose, Features,
Functionality and Users

Simple description of main features
and functions of an information
system.

Description of the purpose of an
information system.

Users (expert, novice, age-range)

User Interface

Target audience of an information
system.

User requirements of a user
interface (visual layout,
navigation, selection, consistency,
interactivity, readability)

N~ > 4

S -/

The booklet is colour coded as shown above.

For assessment purposes, pupils working at National 4 level should revise only the N4 content.
Pupils attempting National 5 assessments, coursework or final exam should study only N5 content.
(N5 pupils may wish to revise N4 content anyway to improve their overall knowledge of the subject.)
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What is an Information System? @A

Definition - An information system is hardware and software used to
collect, store and process data.

Before the rise of computers, the world stored data and information on paper. Lots and lots of paper!

Over the last few decades computers and software have taken over the task of storing information.
Why? Because computers are extremely fast at processing information.
Within seconds a computer can:

* sort very large amounts of information into order,

¢ perform analysis on vast quantities of data,

* process thousands of purchases and payments

e or filter and produce different views of selected information.
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NIE
Multimedia applications have also been developed to store and organise information including Ljﬂyj
graphics, sound and video.

Online encyclopaedias are an excellent example of how a variety of information types can be recreated as a
computerised information system. While the original paper version can only store text and graphics the use
of multimedia not only offers facilities like search engines but often enhances the original information.

7 volcano (geology) - Encyclopedia Britannica - Windows Internet Explo o
@ - [ britannica. com =l ++| % | ¥ encydopedia britannica L=
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Cl“ypes of Data in an Information System

Whether it is organised as a website or a database the information stored in an information system will
include text, graphics, sound or video.

Text - Nearly all information systems will store characters, words, sentences or paragraphs.

Graphics - In an information system,
graphics could be part of the data that is being BIB|C
stored (for example a photo of a product or NEWS
person) or part of the user interface (buttons,
menus, logos).

3 Written by Mr G. Reid, PTC Technologies, Buckhaven High School - May 2013
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Sound - In an information system sound is often dly Besues
added simply to improve the users experience. A s
button may make a click when it is pressed, an S

electronic page could make a sound as it’s turned or | ki h l’
the sound may just be used as background music.

dih

There are also examples of sound being the information itself in the information system. A example of
this could be a website which sells music. The sound files (the product) will be stored in a database
catalogued by artist, album, song title and genre.

‘ e 6
L2 S\

Official Album, App & Book

Pre-Orders

L
[rerT— e Weghtof Yo Ooce 1 asan '
Free = 3
i - Lalala f

k- | GBS i

.Y Songs frem Serkes 4 + Mo
We Own It (Fast & Furous) [f

Video - Video files may also have several uses in an information system. A video could be a tutorial
(maybe teaching the user of the database or website how to search for files), an advert or again could be
the stored information, catalogued

by subject, year, genre etc. I7 85 Archive - Windows Internet Explorer provided b -iox]
'(!; P — bbe.co.uk | s x| [Pq boe video archive e
File Edt View Fovorites Tools Help

Fovorites | 5 [ e1 ® Fife CPD O Outiook ) Scratch @ Thinkuknow [EJ App bnventor (= Dabs @ PCWarld *= TES @ CompEdNet * CAS @ ScratchEd
1 B BB Archive M- - = = Page~ Safety™ Tools~™ =

The example on the right shows the Sroke o o g
BBC'’s film, TV and radio archive :
website. This information system
stores all four types Of data. ARCHIVE Home Collections Subjects Programmes People Meet the Experts Help

EE o Signin News  Sport  Weather

About this site LATEST COLLECTION | What We Wore FEATURED COLLECTIONS
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[Standard File Types

Most applications have the ability
to create standard file types using
an ‘Export’ option in the
software.

This example shows how the
graphics application DrawPlus
can be used to Save or Export
files.

New »
% Open... Ctri+0

Close
Ctri+S
Ctri+Shift+5

kH save

H savess.
Froperties
Fage Setup...
Convert to Keyframe Animation
Convert to Stopframe Animation

= FPrint... Ctri+P

A standard file type is a file that is not associated with a single application. Standard file types are used in
information systems to ensure that the software and hardware devices being used to access the files are
able to read and display them. Being able to use files in different applications is called portability.

~lox|

-8x

Fle Edt Yeew [nsert Fgrmat Jools Arrange Mindow  Help

il | - - Target (g (4 /| g Pressure | §1 30 Planes - {55} Overlays~ |72 Snapping - |
Fage Setup Custom Fage Manager | 22 Drawing Scale Options = | Opticas o
K - ol Yt b L b Lttt Lo ST |1 Cober | Svatch | Trarmparency [Une >
: -
£ | = ® =3
y : G e— 255
\d ' B FrogE |
- e -
| Gpaaty 100% Send Mode
A-| — =
||
: Styles Brushes | Layers | Galery
-+ E
B
U
dall 3
c
= —| i Arrange Trarsform | dkgn
/ Depth:
4]

Display the entire page in the window

m . N e
< o .7 Exporting
Publish as PDF... k N
W SaVing Qpen Ctri+0
Send... Close
1 Computing Banner.dpp m
e x| b Saveas. Ctri+Shift+S >
PNG (Portable Network Graphics): 1.1 ME Properties Lk
Page Setup...

Convert to Keyframe Animation

Convert to Stopframe Animation

& Print.. Ctri+P
Print Preview Ctri+Shift+P
Export +

Publish as PDF...

Previews in Browser

Send...

1 Computing Banner.dpp

2 Corridor Notice Board Headings.dpp
3 drawing[1].dpp

4 dalek{1].dpp

5 drawing[1].dpp

\_

Exit

o ol oo ] When the graphic
The Image Export window in ilsl s1]r)nrply1§f Ve?.l’l
DrawPlus allows the user to select the fi aw tufi €
from a list of 13 standard file types. g s ( d?)pgscjr?i)ﬁly be

[ anner.bmp anner.dpp
The three standard file types ﬁ* tmap I o openedl again
created (bmp, png and gif) can o e ~ e DrawPlus.
now be used in hundreds of J F1 J -
different applications.
/
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Text Files mjj

So why have application file types in addition to many different standard file types?

Let’s use word processing software and standard text file types to explore this question.

. . T3 The History of the Games Consoles (fi =10/ x|
If this document were saved as a Microsoft B At Tok T Mwiow fe e =g
Word file (.doc) all of the data required to QGHRSAYR IR Y90 RIORNEIIT ™ -0
recreate the file must be saved. B Pt Lt eI 1.
This may include the following.
1. Text
. . . . . 2 First generation
(font, size, formatting, justification, = Aihh the et computer cones cppesrd e 15505« (IR
. . . T was not until 1972 that Magnavox released the first home =
line spacing, paragraph spacing) ¢ Vo ore corsle whihcod e commected 00 Vaer o
14 the Magnavox Odyssey.
2. Graphlcs ' . i i
(P0§1t1()>11, size, resolution, wrap et psiasios e Mossabebsr i puoses bl v
setting .

The Video game market crashed in 1977. Following o brief revival in 1980, when Space
Irvaders® became available for the Atari, the market crashed again in 1983 due toa
growing number of home computers like the Commodore 64, the B8C micro and the ZX
Spectrum

3. Autoshapes (blue stars)
(position, size, layer, fill colour, line
colour, line thickness, fill pattern)

4. Header & Footer
(text, font, size, position, header
height, footer height, even/odd page
settings)

Third generation
In 1984, Nintendo released the Famicom with high-resolution sprites and tiled
backgrounds and more colours than before. This allowed Famicom games to have more
detailed grophics. Mintendo released the Famicom. now called the NES. outside Japan
1985.
Nintendo came packaged with a Super Mario Brothers game and a light gun.
Super Mario Brothers revived the industry and Sega's Master System was
relecsed to compete with the NES.

Folrth generation

Sega’s Mega Drive was released in Japan on October 29. 1988, in
the LS. in August 1989 (renomed as the Sega Genesis)and in
Europe in 1990, two years before Nintendo could release the

Super Mintendo Entertainment System [SNES).

5. Page Setting
(page size, landscape/portrait,

Other consoles inchuded in the fourth generation are NEC s TurboGrafx-16 and SNK

Playmore's Meo Geo.

A SN I L IO

margins)
When exporting a file from a word "
processor the selected standard file I
format may store all or some of the
. LR R
above data in the saved file. Drow iz | Auoshepes \ N IO A W@ A-2-A-===@s) @
Page 1 Sec 1 1/3 At 202cm Ln25 Col 9 RK EXT ovR O S

(Task 1 - Standard File Types for Text

W] ] oy MR
Two common standard file types used to store text are plain text 4kB
files (txt) and rich text format (rtf).

Step 1 - Open a new word processing document. Add the ;E ext Document
following to the document: a paragraph of text, a picture from the _—
Internet and a shape. Now change the page orientation to
landscape, add a header and footer and move the page margins.

Step 2 - Save the file three times into a new folder. Once using the applications own file
type, once as a .rtf file and once as a .txt file. You may have to look for the option to do this
in the Save window.

Step 3 - Close the application and open the folder where you saved the files. Open each file
and type a report describing how much of the original content and page setup changes were
saved or lost by each file type. Print your report and submit it to your teacher.

\

—
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Graphic Files U—‘J”

When a graphic is exported as a standard file type there can be significant differences in the exported file.

[ & Serif DrawPhes X5 D =1 x|
Ele fo Y Tocls Arm rd . -ax

The original hedgehog
button was drawn in Serif
DrawPlus (a vector graphics
application).

A shadow was added to the
button and it was then
exported as the four
different standard file
formats shown below.

Joint Picture Experts Group (jpeg) Portable Network Graphic (png)
File Size - 318 Kb File Size - 768 Kb
Colour Depth - 24bit Colour Depth - 32bit
Compressed - Yes : Compressed - Yes
Transparent - No Transparent - Yes
Bit-Mapped Graphic (bmp) Graphic Interchange Format (gif)

File Size - 4.78 Mb File Size - 379Kb
Colour Depth - 24bit Colour Depth - 8bit
Compressed - No Compressed - Yes
Transparent - No Transparent - Yes

The information next to each graphic shows that the characteristics of the files are very different.

Compression - Three of the files are compressed. This means that some of the data in the original file is
lost to reduce the size of the file. The 318Kb jpeg file is only 6% of the size of the uncompressed, 4.78
Mb bmp file. If you look very closely at the two graphics you will see that this results in a loss of quality.

Transparency - Some file types store whether or not areas of a graphic are transparent. If declared
transparent, whatever is behind those areas can be seen through the graphic. Both gif and png files can
implement transparency. The two files look different because while the gif file can only store whether an
area is transparent or not, the png file stores exactly how transparent each pixel is. This allows the
shadow in the png file to become more transparent the further it is from the hedgehog button.

/
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Colour Depth - Colour depth Colour Depth Maximum Number of Colours
defines the number of unique

colours that the file format can 1 bit 2 colours (black and white)
store. The table below shows

how the colour depth determines 4bit 16 colours

the maximum number of colours =
it

256 colours

65,536 colours

24 bit

that can be stored.
EEE| IIIIJII/16bit
/7

16,777,216 colours

32bit

jpeg - always 24 bit colour
gif - can be varied but usually 8 bit colour

png - variable colour depth from 1 bit to 32 bit

Why a 16bit colour depth sets a maximum of 65,536 available colours will be explained in another part of
this course. For now, it’s enough to know that more bits equals more colours.

Some graphic standard file types can only store one colour o
depth while oth: be ch d when the file i rted. — -~
epth while others can be changed when the file is exporte |1.¢54 :{ ) |13£5 jpixels I@ -

bmp - variable colour depth from 1 bit to 32 bit

4,294,967,296 colours

" Page ( Selected Area (* Selected ltems

Properties
Format: PNG (Portable Network Graphics)jid I

BitDepth: (» 32 (24 C 8 (4 (1
 cmy

/Task 2 - Standard File Types for Graphics

information kiosk.

To meet design needs and storage limitations
must be:

* 100 pixels wide by 100 pixels high

* 32bit colour

* no more than 5 Kb in size.

graphic as a standard file type.

\

You have been asked to design a home button for a tourist [ )/\ |

* cither an ellipse or a rounded rectangle

Step 1 - On paper, first design your home button. Using a vector graphics
application, draw the home button and save your completed graphic.

Step 2 - Ensuring you meet the above requirements, export the home button

Step 3 - E-mail the exported home button file to your teacher.

your button

ISDD
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Sound Files

Standard file formats used to store sound also exist in a large number of types and attributes.

Sound files can:
* be compressed or uncompressed
* vary greatly in sound quality

* vary in file size

The music on Compact Disks is stored using the wav
format. These are high quality, uncompressed sound
files with large files sizes.

A CD can store approximately approximately 75
minutes of music on a 750 Mb disk. Files sizes are
therefore roughly 10 Mb per minute of sound.

The most common standard file type used to store sound is the mp3 format (or to give -
it its full name MPEG-1 Audio Layer III). Mp3 were officially recognised as a ‘ o )
standard file format in 1993. | BB

Mp3 files are compressed files so have significantly smaller file sizes than wav files. o

Their relative size has been a contributing factor to their success as a file format.
Smaller file sizes made them faster to download and allowed more of them can be
stored on devices like the new mp3 players that appeared in the late 90s.

<8

1st Gen iPod

To compress a sound file you have to lose some of the information from the original. The mp3 format
uses the characteristics of the human ear to compress files to about a tenth of their original size.

It achieves this dramatic change in file size by:
* removing low and high frequency sounds that the human ear can’t hear
¢ deleting quiet sounds that are drowned out by louder ones

* removing one of the bass channels making the sound mono. (Note that the human ear can’t detect
which direction low sounds come from so the same bass sound can be sent to both speakers.)

/
Task 3 - Standard File Types for Sound

The sound quality of music stored using the mp3 format is affected by
its bit rate.

Using the world wide web, answer the questions below and e-mail
your answers to your teacher.

Q1 - Explain the term bit rate in relation to sound files.

Q2 - Describe the effect that increasing or decreasing the bit rate has
on the quality and size of a sound file.

9 Written by Mr G. Reid, PTC Technologies, Buckhaven High School - May 2013
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The next two standard file formats are both video files. Avi and mpeg files are so popular that they
make up a high percentage of all digital video files.

Avi (audio video interleave) files are container
files as they store both video and sound data
streams.

The video data stream is encoded using a codec
and may be compressed or uncompressed
depending on the codec used. The sound stream
is also encoded.

When an avi file is played the video and sound
streams are decoded and played together.

Along with containing compressed video and audio data, mp4 files can also store subtitles and still
images. Several methods of compression are used to remove some of the original video data but the
most interesting one is called interframe encoding. This compression method only stores the
differences between frames in the video.

. e

. - g ' -... . - B .._ . . Al .--
e ’ .a = ‘ .¢ e ? -
2 A e B B T SR e

In this example the background never changes so would only be encoded once. The woman’s face
and the hand that appears at the bottom would have to be encoded for each movement.

Pdf (portable document format) files were developed to share complex documents in a
way that was independent of the software, hardware or operating system they were created
on. This is particularly useful when sharing files on the world wide web where documents

will be accessed from a huge variety of different devices. Adobe
PDFDocument MyPDF = new Pdf files use an adaptation of PostScript (a language used by
PDFDocument("Tables.pdf"); printers). This is a page description programming language which
L%?leg?l’;fa;ﬁ:;;azlfgf); runs as an interpreter create an image of a page. The language
table.column(0).header. SetValue("Name"): stores the positions of text (font, size, style) and graphics

table.column(1).header.SetValue("Surname"); | (resolution, rotation, transparency and layer). The example code

table.cell(0, 0).SetValue("John"); :
table.cell(0, 1).SefValuo("Smith"): draws a table with three rows and two columns.

table.cell(1, 0).SetValue("Joe");

table.cell(1, 1).SetValue("Doe"); ’3 age
MyPDF.CurrentPage.Body.DrawTable(table); File Edit View/TSert Format Table Tools Arrange
MyPDF.Save();

HEA S % G -l

The current versions of the Microsoft Office Suite (Word, Publisher, Excel, Access, PowerPoint),
the Serif Suite (DrawPlus, PhotoPlus, PagePlus, WebPlus) and OpenOffice can all export documents
as pdfs.

ISDD
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Task 4 - Exporting a PDF Document

To complete this task we require a document so create a poster on a topic of your choice.
Ensure that the application you use to create the poster is capable of exporting to a pdf file.

This is the first time in this booklet that you have been asked to design a complete document.
At National 5 level you should be doing significantly more than copying a few pictures from
the web and adding a few lines of text.

Consider the following design aspects:

* posters rarely have blank spaces so
fill your page

e accounting for over 85% of
xtant amphibian species. They |
ensure that your docurpent has a are also one of the five most
colour scheme (complimentary diverse veriebrate orders.
colours, several shades of the same i

colour can achieve this)

when considering the text size
remember the purpose of a poster

overlapping or interaction between
objects

techniques like transparency or
shadows can add depth to objects

Print Preview Clri+AR+P When you have completed your poster look for the

o B option in your chosen application that allows you to

Publish as PDF Slideshow... export to pdf.
Send...

Several options are usually available when you create a pdf file.

i) T —

General | Prepress Compression | secunty | Advanced | General | Prepress | Compresson Secuity | advanced |

[~ Colour Images ™ Require a password to open the document
¥ Downsample Image lﬁ Document Open Password: |

Compression: [£G 7] Quaty: RN -]

le Images
¥ Downsample Image IIBD vl
Compression: ]z‘lp vl Quality: IAverage 'I
¥ No document printing

Hroeme Images I™ No content madification

. lh ¥ Mo content copying
v W]m -
™ No editing of comments and form fields
Compression: IZIP 'I

[¥ Master password required to change permissions and passwords

Master Password: | seeesssesses|

Create a password protected pdf file that is locked for printing & copying. E-mail it to one
of your classmates and ask them to open it.

Written by Mr G. Reid, PTC Technologies, Buckhaven High School - May 2013
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Task S - Media Types Revision

Open a browser and navigate to the URL below.

http://www.nts.org.uk/Home/

The National Trust for Scotland website is a modern information
system which uses a variety of media types to inform visitors.

Open the file called “Task 4 - Media Types Revision”. Your teacher can tell you where to
find it.

Search the National Trust website for example of different media types.

Complete the table in the file to show the media types you have found and describe what they
are being used for.

B
1L

P —

/

Task 6 - Standard File Types Revision
In the National 5 exam you may be asked to :
* Show an understanding of what standard file formats are
* discuss why they are needed
* give examples of standard file formats
* show basic knowledge of the differences between different formats.
To prepare you for this, complete the table below (your teacher will supply you with a file).
A couple of examples have been filled in to give you an idea of the detail required.
Note - Not all the information you require is on the previous pages so do research as well.
Data Type Standard File | Characteristics Example of Use
Format
Text txt Plain text file that only stores
characters, spaces and paragraphs.
rtf
Graphics jpeg Can be used to store high resolution digital photographs
while keeping file sizes down.
bmp
gif File sizes very small due to
compression and limited colour
depth. Supports transparency.
png
Audio (sound) wav High quality sound files used on Compact Disks.
mp3
Video mpeg Compressed video file that uses a
variety of methods to keep file
sizes low.
avi Used to reduce file sizes to fit videos onto CD/DVD and
make it easier to download or view files on the www.
Text/Graphics pdf
- y
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Information System Structures @

An information system is a store of facts and knowledge. One of the most important facilities offered by
an information system is the ability to search through the information it stores.

Actesnpgy,
ey Stamy,

800K Now

1.Ch
7056 & Cinemg ORag
* 2 film

Select Cingmg

Selacy Film

Whether it is stored in a database or a website, an information system must be very well organised for a
search to find the information.

S —
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/Flat Database Structures @

A database is organised store of information. A flat database organises its data using a single table.

For example, a Veterinary Surgery could use a database to store information on customers and their pets.

Customer ID |Forename |Surname |Pet’s Name |Type of Animal
2653 Brian Davies Scruff Labradoodle

1293 Sue Townes |Phoebe Syrian Hamster
1293 Sue Townes |Jango Syrian Hamster
1293 Sue Townes |Sandy Russian Dwarf Hamster
9735 Barry Grey Killer English Bulldog
9735 Barry Grey Psyco French Bulldog
6312 Courtney |Heaven |Jasmine Chihuahua

2653 Brian Davies Jessie Labrador Retriever
2653 Brian Davies Sid Labradoodle

9935 Tia Smith Napa Beagle

9935 Tia Smith Fajita Cocker Spaniel
1190 Zak Cassells | Scamper Rex Rat

1745 Chloe Wyse Taboo Siamese

6689 Jack Lewis Dawn Common Raccoon

The information in a database is organised under headings called fields.

|Cust0mer ID |Forename |Surname |Pet’s Name |Type of Animal

Each block of information in a database in called a record. The row below stores information on one pet
and its owner. This block would be one record.

| 2653 Brian Davies Sid Labradoodle

5 fields

Our Veterinary Surgery example therefore has: % \‘\A

Customer ID | Forename |Surname | Pet’s Name | Type of Animal
2653 Brian Davies Scruff Labradoodle
1293 Sue Townes Phoebe Syrian Hamster
1293 Sue Townes Jango Syrian Hamster
1293 Sue Townes Sandy Russian Dwarf Hamster
9735 Barry Grey Killer English Bulldog
9735 Barry Grey Psyco French Bulldog
14 records 6312 Courtney | Heaven Jasmine Chihuahua

2653 Brian Davies Jessie Labrador Retriever
2653 Brian Davies Sid Labradoodle
9935 Tia Smith Napa Beagle
9935 Tia Smith Fajita Cocker Spaniel
1190 Zak Cassells Scamper Rex Rat
1745 Chloe Wyse Taboo Siamese
6689 Jack Lewis Dawn Common Raccoon

\ J
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/Relational Database Structures

A relational database stores data in more than one table. This is often done to get rid of duplicated
data in the information system.

If you look closely at our Vet example you will see that all the highlighted data appears more than
once in the table.

Customer ID |Forename |Surname |Pet’s Name |Type of Animal
2653 Brian Davies Scruff Labradoodle

1293 Sue Townes |Phoebe Syrian Hamster
1293 Sue Townes |Jango Syrian Hamster
1293 Sue Townes |Sandy Russian Dwarf Hamster
9735 Barry Grey Killer English Bulldog
9735 Barry Grey Psyco French Bulldog
6312 Courtney |Heaven |Jasmine Chihuahua

2653 Brian Davies Jessie Labrador Retriever
2653 Brian Davies Sid Labradoodle

9935 Tia Smith Napa Beagle

9935 Tia Smith Fajita Cocker Spaniel
1190 Zak Cassells | Scamper Rex Rat

1745 Chloe Wyse Taboo Siamese

6689 Jack Lewis Dawn Common Raccoon

Customers

Customer ID |Forename |Surname Customer ID |Pet’s Name |Type of Animal
2653 Brian Davies 2653 Scruff Labradoodle
1293 Sue Townes 1293 Phoebe Syrian Hamster
9735 Barry Grey 1293 Jango Syrian Hamster
6312 Courtney |Heaven 1293 Sandy Russian Dwarf Hamster
9935 Tia Smith 9735 Killer English Bulldog
1190 Zak Cassells 9735 Psyco French Bulldog
1745 Chloe Wyse 6312 Jasmine Chihuahua
6689 Jack Lewis 2653 Jessie Labrador Retriever
" — 2653 Sid Labradoodle
9935 Napa Beagle
By splitting the table into two, we can solve | 9935 Fajita Cocker Spaniel
the problem qf duplicate inforrpation. . 1190 Scamper Rex Rat
zﬁzg giilir:ﬁsg;iiﬁabase’ this process is 1745 Taboo Siamese
6689 Dawn Common Raccoon
\ /
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—

/
The Customer ID field is used to link the two tables. This type of field is called a key field. If the
values are unique, the key field is a Primary Key. A Primary key that is used in another table is
called a Foreign Key. The values in a foreign key do not need to be unique.

C

Pririlary Key Field
Customer ID F)rename Surname
[2653— | Brian Davies ¥
1293 Sue Townes
9735 Barry Grey
6312 Courtney | Heaven
9935 Tia Smith
1190 Zak Cassells
1745 Chloe Wyse
6689 Jack Lewis

The term relational database comes from the
relationship between the tables.

This is called a one to many relationship.

Customer Table

Forename

Surname |

It is very important that databases are well
designed. This will not only ensure that the
database stores and manipulates the
information more efficiently, it will also
ensure that errors in the information are less
likely to occur.

Let’s imagine that Tia gets married and
changes her surname. In a flat database this
could lead to errors if only one change were
made. The same customer now has two
names.

In a well designed relational database, Tia’s
name would appear only once making this
error impossible.

\

Customer ID 1

Foreign Key Field

Customer ID et’s Name | Type of Animal
2655 Scruff Labradoodle

1293 Phoebe Syrian Hamster
1293 Jango Syrian Hamster
1293 Sandy Russian Dwarf Hamster
9735 Killer English Bulldog
9735 Psyco French Bulldog
6312 Jasmine Chihuahua

2653 Jessie Labrador Retriever
2653 Sid Labradoodle

9935 Napa Beagle

9935 Fajita Cocker Spaniel
1190 Scamper Rex Rat

1745 Taboo Siamese

6689 Dawn Common Raccoon

In the vet example, one customer can own many pets.

When designing a database the relationships between tables are often represented using a diagram.

Pet Table
00 | Pet’s Name

Customer ID

Type of Animal
Customer |Forename | Surname | Pet’s Type of Animal
ID Name
2653 Brian Davies Scruff Labradoodle
1293 Sue Townes | Phoebe Syrian Hamster
1293 Sue Townes |Jango Syrian Hamster
1293 Sue Townes | Sandy Russian Dwarf Hamster
9735 Barry Grey Killer English Bulldog
9735 Barry Grey Psyco French Bulldog
6312 Courtney |Heaven |Jasmine Chihuahua
2653 Brian Davies Jessie Labrador Retriever
2653 Brian pavies~ | Sid Labradoodle
9935 "'Fra\)/ Jones ‘\Napa Beagle
9935 Tia \ Smith /F ajita Cocker Spaniel
1190 Zak N Scamper Rex Rat
1745 Chloe Wyse Taboo Siamese
6689 Jack Lewis Dawn Common Raccoon

ISDD
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(Website Structures

A website organises information into pages or web pages. A website is a group of web pages usually
produced by the same people about the same topic.

Websites always have a home or index page that links to pages (sub-topics) on the website.

SCRATCHED

loarn | shars | conmect

What is Scratch?

Scraich is @ programming language that makes it easy fo create interactive art
stories, simulations, and games — and share those creations onine

What is ScratchEd?

ScratchEd ts an online commundy where Scratch educators

Get Started with Scratch

Imaging the creative possbilties with Scratch
and the online community in this inro video

Home
Page

¢ d students ¥om
East nd 8 Celebrats Scrachs
midation game, which E

1

dents played af home Hew 5 3ooklet
caton contant o - it

& View all stories

B Share a story

Resources Discussions

Discussions Explore Discussig

Haw do | do It Wet do)

Intraductary Workshops

Browse 208 Stones

Scratch Dayl

‘Scrakch Day Eane
cwlebeae Sa

Using Onlin
Education C}

Wetinars

“ Mew to Scrateh? ¥ Familiar with Scrasch?

Experienced with Scraten?|

VouTe canous absul computational Youre inngusd, but you wantideas lor You know e Rusdamentais, but o
‘craaBon, but et Sere whens io S w12 infroduce peaple i Scratch Iacking foe ash bwas and siraieg

Search Resources

. /

17 Written by Mr G. Reid, PTC Technologies, Buckhaven High School - May 2013




An Introduction to Information Systems

browser.

website.

[Every web page on the world wide web has a unique address, shown in the address bar of the

|43 1. mit.edu

Home Page

Main Page

http#/scratched.media.mit.edu/

Stories

srmqnﬂEq

Sharies

Resources

SCRAT T:-'H_ ED

(ST (BRI arbans v

Erparanias s bt

Sub Pages

http://scratched.media.mit.edu/stories

[l
http://scratched.media.mit.edu/resources

http://scratched.media.mit.edu/discussions

The home page of a
website contains the
Domain Name of the site.

scratched.media.mit.edu

This may have to be
purchased and registered
when the website is first
created.

The URLSs of the other
pages shown are an
extension of the domain
name.

This tells us that these
pages are sub-pages, one
level below the home page.

ISDD
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These addresses or URLSs (Uniform Resource Locators) can also tell you a bit about the structure of the
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/When designing a website it’s useful to draw a map of the website showing how all the pages are @
related and linked to each other.

A partial map of the ScratchEd website may look like this. A complete map would consist of hundreds of
boxes.

Home Page
Stories Resources Discussions Members Events Help
News & Weekly Introductory Scratch Creative
Announcements| | Roundup Events Meetups Workshops | | Webinars Day Computing]
Workshop

Note that large websites are likely to have sub-pages of sub-pages. Very large websites may continue
down several more levels.

Maintaining a well organised structure is important when developing a website. To find the information
they are looking for, categories and links must make sense to the users of the website.

/Task 7 - Mapping a Website \

Choose one of the following websites, collect a blank sheet of A3 paper and produce a map
of the website (minimum 30 pages). Use the URLSs in the address bar to help you.

1. www.itv.com

2. www.dyson.co.uk

3. www.apple.com

Home

The map should: \

* have a home page at the top

%&renvt
. D in N
« Show the entire second level — o e

(the URLSs will tell you the level)
* Show some third level pages \ /

* Show when a hyperlink takes the Domin N
user to a different website (new N
\ domain name in address bar) j
. /
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http://www.itv.com
http://www.dyson.co.uk
http://www.apple.com

An Introduction to Information Systems

K’Veb pages are linked together using hyperlinks. These are points on a page that when clicked on @
will take the user to another URL (web page). There are many types of hyperlink.

Often websites Most websites

My Profle SignOut Abouwt Help Contact

have a hyperlink e y” ) have Navigation
on their logo. e — T o Bars offering
Clicking here hyperlinks to other
usually takes you EEatbree Event sub-topics.

Creative Computing Workshop S c—xx Getting Ready for Scratch 2.0
" . o G G
Creative Computing is a free sb-week online meper e —

]
workshop, taking place from June 3 1o July (I G TIT) Lotk
12, for educators to leam more about el Ay
e ]
Scrabch and computational thinking

back to the home
page.

In this Google+ Hangout webcast. the
i

Text may be
hyperlinked to
another web page.
Hyperlinks can be added to graphics. This is often used with Hyperlinked text is
photos where the link takes you to a page about that photo. often coloured to
show that it’s a
hyperlink.

o

q—lypertext Markup Language (HTML) and Javascript

The information on a webpage is structured (organised on the page) using a programming language called
Hypertext Markup Language. This is a descriptive language that describes:

* the position of objects on the webpage (left, right, centre, full justified, paragraph, table row/column)
how they look (bold, underline, italics, border, background colour, border colour)

details regarding a placed object (resolution of graphic, location of sound file)

hyperlinks (URL to go to when an object is clicked)

HTML uses tags (<> </>) which enclose an object. Each tag describes how the object inside the two tags is
to be positioned, displayed or behave.

The most basic tags are single letters.

<b> </b> This emboldens the text inside the tags <b>info sys</b> = info sys
<> </i> This displays text in italics <i>info sys</i> = info sys

Tags, like <table>, <tr> and <td> can work as a group.

<table>

<tr>
<td></td> This code produces a
<td></td> table with two rows <tr>

</tr> and two columns <td>

<tr> within each row.
<td></td>
<td></td>

</tr> Note that tags can be expanded to contain additional information.

\_ </table> For example <table width=100% height = “300”, border="2"> Y.
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The complexity of a modern website can be examined by looking at the source code for the page.
browsers have an option to look at the HTML behind what you see on the screen.

NIE
All w@;'

CONSUMER  BUSINESS ggmli';;" SUPPORT  SAMSUNG SHOP

Life companion

Discover the Galmey 54

Update your Mobile
Phone

Upgrade 1o the latest software

111
112
113
114
115
116
117
118
1198
120
121
122
123
124
125
126
127
i2g
129

130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
"

I F

2 year guarantee
a e delivery
Shop at Samsung Direct

Shoot fast
Share faster.
Find out mare

Enjoy premium
valve amp audio
Find out more

[ View |
Toolbars
Quick Tabs
Explorer Bars

ctri+Q

GoTo
Stop
Refresh

Esc

F5
Samsung's Greener

Future Zoom

Text Size

Encoding

Style

Caret Browsing F7

.

Have 3 graener exparience with

v v v ¥

Webpage Frivacy Policy...
Full Screen

browse the site you our use of cookies.

are agreeing to

" /common/img/close_x.gif"></butto

x12
pages

web page code.

The use of HTML tags to produce web pag

(for example PHP) and databases to genera
Qew HTML page would have to be written

As the world wide web becomes increasingly more widespread, the complexity of websites has also
developed. Today, large companies have teams of programmers who specialise in writing and editing

fashioned way of producing web pages. Websites, like e-bay and Amazon, now use program code

es is now regarded by web developers as a fairly old

te web pages as they are viewed. Without this approach a
for every item they sell. An impossible task!

/
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Task 8 - Researching HTML tags

The HTML code below displays the basic web page shown.

<!DOCTYFE HTML PUBLIC "-//W3C//DID HTML 4.01 Transitional//EN"
"hoep://www.w3.org/TR/htmld/loose. . ded">
<html>
<head>
<title>Unticled</ticle>
</head>

<body bgcolor="#38aff4">

<br<div align="center"><font size="4">An Internet Minute</font></div></b>
<br>

A minuce is a lifetime in Computing. In a single minute the following will happen on the
World Wide Web.

<br>

<ul>

<116 new Wikipedia documents are published.</1i>

<li>hAmazcn sell £60,000 of stock</lix

€11>100,000 tweets are published on Twitter.</li>

<1i>1,300,000 videos are viewed on YouTube.</li>

<11>2,000,000 searches are entered into Google.</li>

</ful>

<table cellspacing="5" width="100%" border="1" bordercolox

>
<tdr<img sro="Images/Wikipedia.png" width=" ® hed
<td><img src="Images/Amazon.png® widch="100" heigh
<td><img sro="Images/Twitter.png™ width=
<td><img src="Images/YouTube.png® widch="10!
<td><img src="Images/Google.png™ width="100

</tr>

</table>

</body>
</html>

Navigate to where this web page is saved (your teacher may have to show you) and open
the “Home.html” page in a browser of your choice.

In the browser’s menu, find the option that allows you to view the source code.

Use the website - www.w3schools.com/tags to help you answer the questions below.
E-mail your answers to your teacher.

What is the purpose of the <body> tag in an HTML document?
Which HTML tag centre justifies the heading “An Internet Minute”?

The web page contains a bullet point list.
a) Which two HTML tags are required to produce a bulleted list?
b) Research - How would you change the list to a numbered list?

How have HTML tags been used to arrange the 5 graphics in a row on the page?
Describe where a colour has been inserted into the HTML code.
State the resolution the YouTube icon is being displayed at on the web page.

Change the size of the browser window and observe what happens to the position of
the 5 company logo icons as you make the window bigger and smaller.

How has the HTML been coded to ensure the icons always fit from one side of the
window to the other?

Use the Internet to research two items of information usually found in the <head>
section of an HTML document.



http://www.w3schools.com/tags/

An Introduction to Information Systems

Reading HTML code is a bit like reading the green
binary shown in the Matrix trilogy. The more you use
it the better you get at visualising what the code will
look like as a web page.

Many Web Authoring applications allow users to see
both the HTML code and also use a WYSIWYG (what
you see is what you get) editor. Much of the web page
can be set up in the WYSIWIG as if you were using a
word processor. Access to the HTML code allows
expert users to tweak the web page making small
adjustments as required.

g*lacmmem Dreamweaver MX 2004 - [Department Home Page (Frames,Body.htmi)]
Fle Edt View lInsert Modfy Text Commands Ste Window Help

Comman ¥ RD&BER-Q-88|BD-&F

ﬂcodel;sw. 7] Design | Title: | Department Home Page LM e | E

B <body Link="g000000" vlinks="#000000">

IBY <center><table width="100%"

16 r height="2" by c="§23e718"

1 ver="this.bgColor='#cOLIbh ;" onn it="this, bColors ' FELELEE' ;o< o=

£f Picture” borders"2":

Find out about the Computing Scaff, the departmentc's
M-

Find sut absut the Computing Staff the department’s resms and the equipment we have \)

<body> <center> <table>|<tr > 1058 x 398 » /1K | I sec
1 N

 Properties =

Formet [lone =] sty [ione 7] Blr| Ejz(EE]| w B @
Font [DefaukFont  v] se[nore =] ][] IHEHEIEIRS E

?_!I Row Horz [oefat =] W Nowap [~ Bo L Page Properties... |

3| 3E| vert [pefar *] Wz Header [ Bg [l #z3e715  Bede [
Els e

Screenshot of Macromedia DreamWeaver in Split Screen Mode

As the world wide web developed, web pages became more interactive, responding to
user input as well as simply displaying information.

HTML tags offer very limited options for user interaction so a programming

languages, such as Javascript, were developed to allow programs to be embedded into
the HTML web pages.

HTML

WYSIWIG

/
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* provide interactive content: games, audio
and video

g 4 s, ¢
T — . W
Ll ) Search for opponentig)f] » &
AR e o croemac

seconds

lorer X
Script Prompt: 0K |
Please enter your name P

anc |

IGreg Reid

* transmit information regarding a user’s reading habits or browsing
activities to other websites (this may be used to collect and analyse data
to optimise web usage)

\

——
Javascript can: A
* load new page content without reloading the web page.
A Javascript powered picture gallery.
Clicking the small thumbnail images at the
bottom changes the main image.
* animate page elements, fading them in/out, resizing them, moving them etc.
01 function highlight(elem) {
02 var from = [255,0,0], to = [255,255,255]
03 animate({ .
04 delay: 10, Thls §h0rt program
05  duration: 1000, highlights the
06 delta: linear, background colour of
8; Stlep: ﬁt‘“lctil‘;“(se“a) {dC lor — (' + some text fading it
elem.style.backgroundColor = 'rg]
09 Math.max(Math.min(parselnt((delta * (to[0]-from[0])) + from[0], 10), 255), 0) + ", + SlOWIY from red (255,0,0)
10 Math.max(Math.min(parselnt((delta * (to[1]-from[1])) + from[1], 10), 255), 0) +',' + to white (255,255,255).
11 Math.max(Math.min(parselnt((delta * (to[2]-from[2])) + from[2], 10), 255), 0) +")'
12 3D}

ISDD
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- . NS
More About Hyperlinks (

Two types of hyperlink can be written in HTML code; internal and external.

An internal hyperlink is takes the user to a new location within the current page. This is often used
with menu systems at the top of a page.

The example shows a FA

(frequentlg asked questior?s) help Google Summer of Code 2013 Frequently Asked
page on a website. Clicking on a Questions

question will take the user to the For questions about how to use the Google Summer of Code site, please see the
answer found further down the page. new User's Guide. Please also consider reading the Google Summer of Code

student and organization administrator and mentor manuals online to get a more in-
depth look at the program. The manuals were written by and for participants in the
program, so they can provide some insightful information for you.

About Google Summer of Code

ke part in the program?

An internal link has a hyperlink and
an anchor point on the same page:

program?

W~ W, e w N A

1. A named anchor is placed round
the object. This is where the
hyperlink will jump to.

<a name="Menu Item 1">What is
Google Summer of Code?</a>

Google Summer of Code is a program that offers student developers stipends to write code for various open source
projects. Historically, the program has brought together over 5 500 students with over 390 open source projects, to
create millions of lines of code. The program, which kicked off in 2005, is now in its ninth year. If you are feeling
nostalgic or are interested in leaming more about the projects we have worked with in the past, check out the

2006, 2007, 2008, 2009, 2010, 2011, and 2012 program pages

2. A hyperlink tag then creates the
link to the named anchor point.

<a href="#Menu Item 1">What is
Google Summer of Code?</a>

While the majority of past student participants were enrolled in university or college Computer Science and
Computer Engineering programs, Google Summer of Coders come from a wide variety of educational backgrounds
and degree programs (Bachelors/Masters/PhDs), from computational biology to mining engineering. Many of our
past participants had never participated in an open source project before Google Summer of Code; others used the
Google Summer of Code stipend as an opportunity to concentrate fully on their existing open source coding
activities over the summer. Many of our ‘graduates’ have later become program mentors. This a global program run
completely online

Note that the # SymbOl in the tag tells February 11: Program announced

us that this is an internal hyperlink. L iE e
uTC

Mentoring organizations can begin submitting proposals to Google

March 29: 19:00 | Mentoring organization proposal deadline
uTC

An external hyperlink will take the user to a completely new web page.
<a href="http://www.bbc.com">Go to the BBC website now.</a>

The external hyperlink shows the URL (Uniform Resource Locator or address) of the web page the user
will be taken to when they click on the text “Go to the BBC website now”.

\ /
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The pages in a website are usually organised in hierarchical folder structure. The diagram below
shows the root folder (called mysite.com) and three layers of sub-folders.

d

Example of a Simple Directory Structure

) mysite.com
=1 main-directory
=1y directoryl

=1+ directory3
=) directory4

index. html

=1+l directory2
d pagez.html

d  sourcepage.html

¢ page3.html

¢ page4.html

There are three ways of doing this.

in the same folder as the current page.

relative to the current file.

The destination page in a hyperlink tag (<href> </>) may show where the new page is stored
in relation to the page the user is currently viewing.

Let’s assume that the user is currently viewing “sourcepage.html” in the folder called “directory1”.

1. <ahref="pagel.html">Go To Page 1</a>

If only the name of the destination is used, the link will take the user to a page that is stored

This example names the folder the destination page is stored in. The folder is down one

2. <ahref="directory2/page2.html">Go To Page 2</a>
level from the current page.
3. <ahref="../directory3/page3.html">Go To Page 3</a>

The ../ code translates as go up one level in the hierarchy (to “main-directory”). The
destination page is then in a sub-folder (one down again) called directory3.

The above examples are known relative hyperlinks as the link shows the position of the destination file

If the hyperlink tag contains a full URL,

Then the link is known as an absolute hyperlink.

Absolute hyperlinks often start with
http://. The Http (or Hypertext
Transfer Protocol) part of the URL
sends a message to a web server to
telling it to fetch the requested page.

\

<a href="http://beta.appinventor.mit.edu/’>MIT App Inventor Home Page</a>

Web Server
Server returns
the web page
Browser
requests
web page Browser

ISDD

26




An Introduction to Information Systems

To achieve this, an information system must have the following features:

| ea0ffce

Access 2010

Data - The raw information on people, facts, objects or events stored in the system.
People - The users, creators and maintainers of the system.

Hardware - The computers, servers,
devices to access and transfer the data.

Software - The programs required to organise, edit and view the data in the information system.

nformation System Features and Functions @

At the beginning of this booklet we stated that the purpose of an information system is to collect, store
and process information.

storage devices to save/process the data and communications

storing at least 12 Tb of data

/ Task 9 - Costing an Information System \

Use the Internet to research the following:

¢ the annual salary of an Information Systems Analyst
* the cost of buying a single copy of FileMaker Pro (a database application)
¢ the cost of a RAID (redundant array of independent disks) storage device capable of

¢ three data collection methods (means of getting raw data into a computer system).

\E-mail the results of your research to your teacher. /

/
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F—

/

Raw Data

Knowledge

\

Let’s look at a practical example.

The Purpose of an Information System

J'-J'EJ)

purpose.

Definition - The purpose of an information system
is to collect data, process it into information then
convert information into knowledge for a specific

A shoe shop has a computerised information system to store information about its products,
transactions, staff and the building. Below are four example of the type of data, information and
knowledge we could expect to see in a shoe shop’s information system.

Shoes Payments Staff Hours Shop

Nike Air £19.99 8 £12.35

Running 10.33am, 26/8/13 |7 12 High Street

Size 10 Bank of Scotland |9.5 2/9/13

£45.99 7536928, 82-34-97 |9

Size 10, Nike Air |On the 26th August |4 Staff worked for |The electricity bill

running shoes cost |2013 the shop sold [33.5 hours on the |for the shop on the

£45.99 £1298.45 worth of |3rd May 2012. 2nd Sept 2013 was
stock. £12.35

1 pair of size 10, This is a 5% Hire part-time staff | By changing

Nike Air running
shoes in stock so
order more soon.

improvement on
the same day last
year.

for 10 hours a week
to avoid paying
overtime.

electricity supplier

the shop can save
5% per month.

Knowledge is Power!

Computerised information systems are expensive to create and maintain. If they are well implemented,
an information system offers access to knowledge that would previously have been difficult or
impossible to come by. In business, this allows managers to make more informed decisions about how
the company is run, saving both time and money. Information systems allow data to be accessed
remotely and can be used to present data in ways that it can be understood by a variety of audiences.

ISDD
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p

€

Read the scenario below and then attempt the task at the bottom of the page.

ask 10 - Exploring a Scenario

Edinburgh Castle Tennis Club are considering creating an information system to aid with
the running of the club. They hire an Analyst, to assist in designing the system, who
starts by asking the club secretary and club captain to list all the activities of the club.
Below is the list they created.

1. Members -
Each year, new and current members must complete an application form on paper and
post it to the secretary. The applications form contains the name, age, address and
type of membership for each member.

2. Tennis Courts -
There are five courts at the club which can be booked by writing your name in a folder
in the lounge. Booking slots are 30 minutes each. Two slots can be booked by
members each day. League matches and training sessions have priority and are always
pre-booked on the booking sheets. Junior members can only book courts before 6pm.

3. Finance -
Membership fees for a year are as follows:
Adult - £260
Junior/OAP - £60
Joint Adult - £450
Family (2 adults, 2 junior) - £500
Coaching fees per 1 hour session are:
Adult - £4
Junior - £3

4. Matches -
There are six East of Scotland League Teams (2 mens, 2 womens, 1 under 18, 1 under
14) who play home and away alternate weeks. Matches are published by the Scottish
Tennis Association.
The club organises four Box Leagues for club players ranging fromexpert to beginner.
League results are written on the club notice board in the lounge. There are three
Jjunior leagues as well.

5. Publications -
The club publishes a monthly newsletter and yearly report following the Annual
General Meeting.

Task - You are now going to be the Analyst. Write a letter to the club explaining how you can
computerise some (or all) of the above. This may include the purchase of hardware, software
as well as the creation of one or more information systems (database or website or both).
Consider how data will be input into the system, how it will be organised and what additional
knowledge the club may have access to following the implementation of your plan.

Note - you do not have to worry about whether what you suggest is possible. You’re simply
coming up with the ideas. Print out your finished, formatted and proof-read letter for your
teacher to mark.

L\ )
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-
Expert and Novice Users of Different Ages

Information systems may have a variety of purposes and users, from the highly qualified expert
working in a company to a young child playing on a website.

The method used to communicate with the information system (its interface) must be designed to take
the expertise of the user into account.

BBl Edt Seach Edior Session Dotsbase Debu Wew Uhibes Window e

An expert level aioix
. . IRBERALL CRY YOA-B-B- 53 O% SS9 v o - @-0 - o
interface willtend tobe 3 ~- 5 255 vu &-
: = ﬁ OW_CUSTOMERS:  Crested: 9/7/2008 8:45:23 PM  Last DOL: SJ6[2005 3:59:01 PM
simple. Itdoes notrely .. oo G .
g = Mt F el 'r...al..m.lrl:u. G T v» I’ E— ; x|
on bright colours and ﬁ“u;.'mll b '||smm v-B%e-pm *
wiews | Functions | Procedures =
graphics to hold the _ — CER RS o g
0 o o e v-8Hok 84 1 CUST_ID N —— B A—
users attention as thisis &= e | b o> ot __jodr e g
. . EEPERT_PLANL 102 a (5] B Lime o Drect | LOAP
of little importance to ou s 103> - = [ |
W _CUSTOMERS = 104 = ] = m’ﬁ
someone whose focus o o o = ik - | P9
is to access data ! - - D v e
. . 202H r W Red alt —m—— | —
quickly and efficiently. e i E mer o e =W :
'Q.ESI-SL 'EW EXPLAINL ) 25K Conmct Using:
2 LEST_TENE_ LA 206(T [oacbitghomer -] .
Experts may also wish ~ **-™ F e
. 208 A
to create their own 211a %I:
ways of searching and 3 | —|| x
111 1 2167 Jal 1 v =
§d1t1ng the data in the e ] — .
lnformatlon System. Feow 1 of 59 1ok |Cracke Home: CraDbil 1g_home (version: 11.2.0.1.0)

3; st 1 JouesT proo@oRcL |
Blstematome (gEde By
AutoCommit & OFF *
start|

s By

(@ edeor By schema trowsse [ Edeer

Set menus would limit
how the data could be
manipulated.

b [ DUEST PRODSORCL 0 e M

A novice (beginner) wants
simplicity of use. The
information system’s interface
will have limited, well explained
options, colourful graphics and
help functions built in.

It may into account things like the
reading age of the user, size of
text and accessibility for disabled
users.

The interactive map of Thorpe
Park shown here, allows users to
access information about the
theme park and only requires a
mouse to use it.
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Task 11 - Analysing a User Interface

Apple’s iTunes Store is an example of information system. It’s user interface allows customers
to search through a database of music, films, TV shows and much more. The interface has
several different sections.

TV Programenes  App Store  Books  Podcists  (Tanes U

CLYRO
\

Free Book + More

QUICKLINKS

Accemnt Redeem

RIGHT THOUGHTS ‘ﬂﬂi‘ﬂmu Purchased Support
Tanes Match

Fiy Wish List

Hy Alerts

Hecomme: mded for You

o Complete Hy Album
Hakcyon Days Kstory Hall of Fame

(Dehuor Edition)

& |
) 1 J & M 5o

Hesitation Marks -.47: -

{Dehaxe Edition) - |
2. Wake Me Up

Sonnentanz (Sun Don't Shan....

4. We Can’t Stop
5. Lost Generation

6. Sumeer time Sadness (Lana D.

7. Farthquake (feat. Dominique ..

1. What input device has this user interface been primarily designed for?

2. Describe three aspects of the above Interface that make it suitable for novice users.
3. State why the above interface design would be unsuitable for use on a smart phone.

4. Identify a part of the user interface that allows the user to search the iTunes database for
a specific category of music, for example “Classical”.

5. How would a search facility with input boxes help expert users to find music faster?

Print out your answers. Your teacher will discuss this task with the class.

\ /

\ /

31 Written by Mr G. Reid, PTC Technologies, Buckhaven High School - May 2013




An Introduction to Information Systems

/Target Audiences @.

The design of an info system’s user interface must take into consideration the audience it’s aimed at.

Example 1 - Very Young Children

As the majority of children don’t learn to read until the age of 5, an information system designed for really
young children will have little or no text. Bright colours may also be used to hold the attention of a really
young audience.

Example 2 - Young Adults

With an older audience information systems may introduce increasingly large amounts of text. The
website for the Xbox One only has a single colour. The graphics have a slick cool look to attract their
audience of computer literate, console users.

Be amazed.

Welcome to a new generation of games and entertainment. Where games push the boundaries of realism. And
television obeys your every command. Where listening to music while playing a game is a snap. And you can jump
from TV to movies to music to a game in an instant. Where your experience is custom tailored to you. And the
entertainment you love is all in one place. Welcome to the all-in-one, Xbox One.

TRl -

Xbox Anthem Kb agic and Science
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quample 3 - Subject Experts

Some information systems are designed for users who already have a great deal of subject knowledge.
The level of language and terminology used may only be understood by a small percentage of the
population.

ROYAL SOCIETY
OF CHEMISTRY

Publications Members Events Education Jobs & Careers Prizes & Awards News Science Activities

Join the RSC

Develop your skills, knowledge and
connect with over 47,500 members
worldwide

Apply today

A Already a member?
More than a periodic table 3 Access e

Explore the elements through podcasts, videos, and
new alchemy, history, and trend pages

u Publications u Events u Education

and

P Member login

u News

Search Journals and Books f“\ Search Conferences and Events ("\ Periadic table Naws from:Ghamisiry Worid
Unconsidered chemistry
Search Chemical Substances (\\ Events by month could amplify global
= = ’ Learn Chemistry warming
fomeilySaaie® | Public evenis
Joumals A-Z W
venu I 2 M
Books A-Z E perhchid Education in Chemistry News from the RSC
& A GCSE results paint a
Bookshop EVENT HIGHLIGHT ; f\
g

_ £\ 4 complicated picture
Advancing the Chemistry of the - Talk Chemistry il
Article submission guidelines elements: Dalton Discussion 14 %
Submit your article 28-30.July 2014, Edinbuigh, LK
M. On This Day in
k’}—é Chemistry

Science activities u Members & networking u Get involved u Jobs & careers

Example 4 - Older Adults

Older audiences are less likely to be concerned with the look and feel of an information system preferring
quick, clear access to the information they are searching for. This may result in a more traditional, plainer
look.

': A Search
g Donate o
Money matters  Health & wellbeing  Travel & lifestyle Home & care  Work & learning  Products Get involved More
[Home S Products ) Hobdsys o travel £ttt puge () Privtaie view
Insurance -
Holidays & travel Age UK is working in
Mobility and partnership with Silver

Bl Everyone deserves a holiday. Time Travel Advisor, the

independence at home

to relax, enjoy yourself and explore information and
Energy new places. reviews site for mature
travellers
Ex That's why we've partnered with
Communications L Silver Travel Advisor, the travel

review and information sit r Visit Silver o
mature travellers aged 50+, to bring Travel Advisor
you a selection of holiday
suggestions and special offers.

Financial products and
services

Gifts

e Showing 1 to 10 of 27 123 Next

o Walking holidays

Walking holidays

® Vilas
» City breaks

® Cycling holidays

. - P -
 Cultural holidays e
« Hatistic holidays n
Get to know your destination For privacy and a home from

® Tador-made k & o .
properly by walking through the home, villas and self catering

C y'Si ¥ ce lidays ar By
» UK breaks ountryside at your own pa holidays are the answer

/
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Task 12 - Designing your own User Interface

Using an appropriate software package, your task is to design a website home page for the
1970s cartoon series, Hong Kong Phooey. The design should be drawn on the computer in
colour.

The content of the website will include the following:
An introduction
An episode guide
A list of characters from the cartoon
Background information on the writers and producers
Famous quotations
The theme tune
The Hong Kong Book of Kung Fu

You will be supplied with a few graphics to get you started.

If you wish to include buttons and menus, you will have to design/draw your own.

Ensure your home page design takes the following into account:

* the age range of your audience (young, old, both)
* an appropriate colour scheme
* how will users use the interface to select options or hyperlinks (buttons, menus etc)

» will the above content be on other pages (in which case you will need to add clear
links) or will it be on the home page

Print your finished design and submit it to your teacher.
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/Considering Different Users Requirements

The design of a good user interface takes into account the huge variety of users that may access an
information system. The following should be considered...

Visual Layout

A good layout can help a user locate objects on the screen, identify different areas easily and aid
navigation.

It’s important to group similar objects together. Imagine that the boxes below represent objects in your
user interface (tools in a toolbar, buttons linking screens). Objects with the same colour are from the
same group.

EREE OO0 [ [

5 .
]

IIIIII
] o [

= =
] O

Poor layout - difficult to locate objects. Good layout - by grouping objects they are
easily located by the user.

Visual consistency is achieved by matching the appearance and size of similar objects.

Poor example - no consistency Good example - excellent consistency

EOOmECE
IIIIII
] o [

A lack of consistency creates confusion as the user has to concentrate to identify groups of objects.

\ /
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Laying objects out in a grid pattern also improves the visual layout of an interface. This again helps
the user locate similar items such as menus, dialogue boxes or control panels.

However, care must be taken to ensure that the grid does not become too cluttered as this then reduces
the effectiveness of the layout. Between 5 and 9 divisions in the grid are recommended.

0 o

Too many objects, so difficult to find options. Just the right number of options.

Once you understand the theory you can begin to see it in practice when you look at user interfaces.

Don’t miss S
today’s deals it
t

i

columns. Menus have a consistent look
throughout the page. The graphics in each
= «+ | area of the screen are the same size.
EBAY'S BIG CHARITY 50 i‘ . 11 eba, :’_‘iﬁl\_ﬂ =

— e
f H o ebay - Layout arranged in a grid of rows and

collection

- " -_,.""
—r
play the messi way Mw"nw#/ i

Wi
Adidas - Again the rows and columns of a =2
grid layout can clearly seen. Menus have a _—
consistent look but note that this time each - sons oran
group of menus have their own identity. — _— S — ——
Graphics and menu columns are consistently
sized.

GET YOUR BOOST™ © GET READY FOR 134 © SHOP THE COLLECTION © SHOP ORIGINALS ©

\ 4
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Navigation
Below are five navigation rules that should be considered when designing a user interface.

Navigation should be easy to find (really easy).

My Account  Store Locator Quickshop Help n
e

GIRLS BOYS  SHOES

Often when people visit a website they are looking for something specific. The main navigation
bar should clearly stand out and be the initial focus for visitors to the site. This is why many sites
make this the first area you see at the top of the page.

Keep it consistent.

Navigation in a website should
appear on the same place on every
page. This makes it easier for the
user to navigate through the site as
they get used to it very quickly.

It should also retain the same style,
type and colours throughout so that
the user. Once the user has seen it
once they can then identify it quickly
the next time they look for it.

Use obvious section names.

The names you use in navigation bars and buttons should be immediately obvious to the user. You
don’t want your user to get frustrated trying to find something in your information system.

Discover Search

Websites use a common language in navigation that world wide web users are used to.

For example:
* news
* about
* support
* download
* contact us.

BRANDS HOMEWARE ELECTRICAL FLOWERS  LIPSY

CATCHING FIRE

MX ARTWORK SALE
RAISES £20

/
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4. Less is more.

—

Too many options in your navigation bar may just confuse your user.

Home | Membership | Clubs | Maps | Coaching, Training, Leadership | Go-Ride | GB Team | Shop | Campaigning | AboutUs | Media Centre | Partners | Contact

FUEL-YOUR RIDE "““’;‘“
WITH GATORADE ¢

r—

\ BRITISH L

=]
Oy CPCLING

Events | Results | BMX | Cycle Speedway | Cyclo-Cross | MTB | Road | Track | Commuting | Sportive | Cycling for Fun | Go-Ride Racing | Team Sky | Women

Websites where members sign in often have three navigation bars. Links to the main sub-sections,
access to users account details and at the bottom, one for legal disclaimers, contact details etc.

NS

"l

My Account

The Scalextric Club
Hews

Scaloxtric Track Designer
Social Media

Scalextric Workd
Champsonship 2013

Toam Scabaxtric
Scalextric App

Extond your Seakxire Sot
Scalextric 4 Schools
Support

Gt Reanges [ xplamed
Track Selector
Scalextric Racng Game
Holp Mo Find A Sot
Personalised Gifts

For news, competiions and offers,
g up for our Rewlstior foday.

5. Remind the user where
they are.

Design a consistent way
of telling the user where
they are in the site.

For example, this can be
done by changing the
look or colour of a
navigation bar option.

Products

Products -~

Coma to the

HORNBY

visitor centre

Find a Stockist

B4 United Kingdom &

C da

Il Build your own VAIO

Offers + Shops -~ Support -~ Community - My Sony -~

¥ United Kingdom

am

1] Bu)ring.for I'I-ome or Business? Ca

Community ~ My Sony -~

Support ~

ISDD
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The method used to select objects and links in a website will vary according to the target audience.

For example, a younger audience may prefer large, colourful buttons while older, more experienced
users will happily use drop down menus as they offer quick access to multiple options.

S
Dy
(= B ] 1
PEHBU% Membership Blog FunStuff Parents Products Help Apps Play Now!

> AU - A

SUPPORT SKA  NEWS (MEMBERS ONLY)

A variety of selection methods may also be used to input data into an information system.

Name: New Member Entry Form
/l Greg Reid |
Text entry. Sex
N 911 Police Avenue | % ]:I
| Nicked Street | A dl'Op dOWIl
| menu is used to
Bangedup | K X
/ select a single item
Please select an age range: Subscription Payment i
s e from a list.
Radio buttons are % e | ctho
used to selecta | 5O 261032 fot v It has the '
single option 8 33todd4 . :  Banking advantage of using
. 45049 - -
from a list. O 501065 Direct Debit ‘ less Sp’flce than a.
O Over6s collection of radio

buttons but the

Please indicate y_our preferences: disadvantage of

D< Contact by e-mail 1ot being able to

[] Contact by post

[ Contact by home phone number glanCC at the all

/ [] Contact by work phone number options before you
|:| Contact by mobile phone number h ave s Cl ecte d th e

menu.

Check boxes allow multiple items to be
selected from a list of options.

\ /

39 Written by Mr G. Reid, PTC Technologies, Buckhaven High School - May 2013




An Introduction to Information Systems

/Consistency @J

There are three types of consistency a user interface designer will aim to achieve.

1. Internal consistency. As previously mentioned, the appearance and layout of objects such as
navigation and content should be the same throughout the information system.

2. External consistency. Information systems should be designed to match recognised conventions.
You would not expect to find the main navigation bar down at the bottom of the page or screen.

3. Real world consistency. A user interface should take account of users’ experiences in the real world.

An information system that plays music or

video will make use of the standard symbols @x_] @J @J ®) @\)

for play, pause, fast forward etc.

Interactivity

The amount of interactivity in a website depends on the purpose of the information system and the user
the information system is targeted at.

An information system with limited interaction simply supplies information to the user. The only
interaction will be the ability to select the information you wish to view.

Further interaction may be added by requiring the user to respond to events. A game would be the
ultimate example of this as constant input is required.

COMMUNITY DOWNLOADS MERCHANDISE

% . somic
' LOST WorLD

SONIC LOST WORLD &

SOMIC & ALL-STAI
- LAUNCH TRAILER

BUY NOW FREE DOWNLOAD! SONIC MERCHANDISE

It's not just racing... it's racing How far can the world's fastest Sonic store now openl
transformed! hedgehog run?
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(Readability

\ /

The readability of pages of text is a measure of how difficult the text is to read. This is determined by a
number of factors including:

* the average number of words in each sentence

* the average number of syllables in each word of the text

* how often the words are used in things that we read
every day

* the frequency of technical language in the text

¢ The size of the text and font
used

e — S OF INDLI?'

CHIEF =
m,c,""jr&“hﬂ;n;mru i 25T YT ,

#THE TIME

A great deal of research has been done to find ways of measuring the “readability” of a passage of text.
Modern word processing applications often have the facility to measure the reading age of text that has
been typed into a document.

x|
In Microsoft Word, the Flesch-Kincaid scale is used e
to produce the window shown. Words 260
) Character 1600
The “Flesch Reading Ease” value can be matched to pa:::amss 20
the table below. Sentences 20
Averages
Score Notes Sentences per Paragraph 1.0
Words per Sentence 13.0
90 to 100 Can be read by the average 11 year Characters per Word 5.8
old.
Readability
60 to 70 Can be understood by most 13 to 15 Passive Sentences
Best understood b - - Flesch-Kincaid Grade Level
0 to 30 est understood by university
graduates.

The text created for an information system should be matched to the intended audience by checking
it’s readability using a facility like the one above. If it is too easy or too difficult to read, the text
should be edited. This can be a difficult skill to learn.
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(l“aking Disability into Account

1. Sensory Disability

colour deficiency.

1. Ensure text is not too small.

be added to include users with this disability.

There may be a variety reasons that a user may find it difficult to access a user interface. A user
interface designer may have to take account of the following:

Colour Blindness is a deficiency in the eyes that prevents people from perceiving certain colour
differences. Colour blindness affects around 8% of men and 0.5% of women.

The same flag as
viewed by people with
three different types of
gL A colour blindness or
by someone with no ceilainugy.

The two main categories of colour blindness are Red-Green and Blue-Yellow where individuals find
it difficult to tell the difference between these pairs of colours.

Colour blindness is easily taken into account by avoiding certain colour combinations in a user
interface. For example, never have green icons on a red background.

Vision Impairment can vary from partial loss of sight to complete loss of vision. Here are five
techniques to ensure a user interface is accessible.

2. Make sure that foreground and background colours contrast.
3. Take care when using certain colours (see colour blindness).
4. Allow mobile versions of interfaces to be viewed on larger screens.
5. Build keyboard shortcuts into your interface to reduce mouse use.

Hearing Impairment may also be an issue if the information
system contains video or sound clips. Subtitles may have to

A\ 4

Good

ISDD
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2.

) )
Physical disability includes anything that involves limited or lack of motor control in the hands L—A
and arms. This may prevent or hinder a potential user from selecting items or inputting data.

There are many devices that allow physically disabled users to communicate with a computer but
they are often replacements for keyboards.

Large button
keyboard

Eye Tracking (senses where on the screen a user is looking)

‘ J Toe Mouse
. ——

An effective way of ensuring an interface is compatible with physically disabled users is to ensure
that the keyboard can be used to select and input data throughout the information system.

Head pointer

Intellectual disability covers a broad range of cognitive problems from learning difficulties to brain
injuries.

Superior
Vena Cava

There are several simple techniques you can
use to make your information system easier to Pumonary
understand.

Right
Atr?um .............. Mitral

* Use shorter sentences with simple
punctuation and natural language (write as _
you would speak. Ensure your text is _— SR
displayed in a nice clear, easy to read font. - o

Right

Tricuspid™" Ventricle

Valve
* Use pictures and diagrams to back up or
explain passages of text. Inferior Vena Cava Heart Diagram

* Use the ALT text option on graphics. This
shows some text explaining the graphic when
you hover the mouse over it.

* Add a spoken version of your text for users
with poor literacy skills.
Headset to record text

/
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Task 13 - Analysis of a User Interface

In the final task you are going to write an report on a user interface.

Your report should include analysis and discussion of the following:
Age Range (target audience)
Visual Layout
Navigation
Selection
Consistency
Interactivity
Disabled Users
and Readability

Ensure you view the entire information system as a home screen or single page on its own will
limit your ability to discuss some of the above bullet points.

Note:
If your teacher does not select an information system for you to analyse then you may use the
website below. Use a search engine to find the site.

Search m
Visit, ™
é Scaﬂand Edinburgh and the Lothians

Edinburgh Festivals Winter in Edinburgh Accommodation

See what events you can discover in ¥ From & ing to Mechelin-star Book a city break in Edinburgh or
the city known as the world's festival & dining rgh has everything to countryside retreat in the Lothians
capital make your winter break unforgettable

®

p Why not ...
ollow in royal Jr i plan a T2-hour
footsteps and 4 i T city break in
oy explore Edinburgh’s . Ednburgh?
. 4 3 . -
i l royal attractions? -
¢

Free things to see and do Food and drink Castles

Many of Edinburgh’s top attractions From tearoams to restaurants, calés to Descover the stories behind ancient

won't cost you a penny to visit bars, expenence food and drink in the walls and follow this castle itinerary
capital and beyond




