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COMPUTER SYSTEMS

Hardware

Tangible physical components of a computer system.
You can feel it or touch it
E.g. Monitor, printerprocessor

Software

Programs that control computer systems

Set of instructions that make the computer system do something
You cannot physically touch software

Relates to ideas and instructions for using physical objects

Two types of softwares:

SystenSoftware
Programs that allow the hardware to run properly
Control computer's hardware and application program
Communicate with user
E.g. Operating system

Application software
Programs that allow the user to do specific task
Design to carry out tasks
Can beggeneral purpose software or custom made software (specialist software)
E.g. Spread sheets, databases, word processing
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Basic computer model

Input Device Processor Output Device

* Purposeisto provide (Main Memory) * Displays result of
data for processing a * Does something with a processing
and it can be entered the data * Can be done by using
by using an input * E.g. Calculating, output devices
device comparing, sorting * Informationis

e Datais raw facts processed data which
which by itself have has been given
no meaning meaning

* E.g. Keyboard, mouse Storage Device * E.g. Printer, monitor

* Keeps all the data and
the software

Backing store
9 Stores data/information and programs not being used at current time
9 Backing store device = readerrecorder e.g. Hard disk drive
i Backing store media = hardware containing data e.g. Hard disk

CPU

9 Processing done by central processing unit

1 Three main components
o Control unit- coordinates input and output devices and carries out program instructions
o Arithmetic and Logical Unit (ALt)erforms calculations and logical comparison: A < B?
o Immediate access store (IASjolds data and program instruction in current use

Main components of computer systems

Input devices: keyboard, mouse
Output devices: monitgrprinter
Secondary storage devices: DVD R/W drive, removable hard drive
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Process and internal memory devices: Central Processing Unit (CPU), internal hard disk, random
access memory (RAM), read only memory (ROM)

Microprocessor
1 Used instead of CPU
9 Singleintegrated circuit
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Main memory

Stores all data: application software, operating system, data files
Also known as primary memory and immediate access store (IAS)
Consists of ROM and RAM

Both RAM and ROM are integrated chips

RAM

Random access memory (RAMaisinternal chip where data is stored temporarily
Memory can be written to and read from

RAM usually larger than ROM (except washing machines)

Stores anything that needs to be changed

All program and data being used are on RAM

Contents lost when computes turned off

Referred to as volatile memory

ROM

Read only memory (ROM) is memory used to store permanent information
Used to contain configuration data for a computer etc.

Chips cannot be altered, only read from

Data not lost when computer is turned off

Referred to as nofvolatile memory

BIOS

ROM contains boot file, referred to as BIOS (basic input/output system)

Tells computers what to do when it first starts

BIOS carry out hardware check when computer is turned on

Then it loads operating system into RAM

BIOS stores date, time and system configuration in avadatile chip called CMOS (complementary
metal oxide semiconductor), which is usually battery powered

Operatingsystem

Enables users to communicate with computer systems

Controls operation of inpuutput and backing storage device

Supervises loading, running and storage of application program

Deals with error in application programs

Maintains security of whole computer system

Maintains a computer log

Main types of user interface€ommand Line Intésces (CLBNnd Graphical User Interface (GUI)
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GUI- Graphical User Interface
Uses graphics to stand for the complicated actions
Use icons
Use a mouse to selector the icons
Screen divided into windows allowing different things on each
WIMP- Windows Icondlenus Pointers

= =4 4 A4 -—a -2

Requires little IT knowledge

Advantages
Easy to use

Easy to explore and find your way around the system
Do not have to learn complicated commands
Exchange data between different softwares
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Good help facilities provided with GUlIs

Disadvantages
9 Larger amount of hard disk space than other interfaces

9 Significantly more memory (RAM) to run than other interface type
1 GUI use more processing power than other types of interfaces
1 GUI can be slow for experienced programmers to use, they find CLI mteh fas

CLF Command Line Interface
1 Types commands to tell the computer what to do
0 The user must know all the commands
0 Must not make typing errors
9 Used by technicians
9 Can access everything on the computer system
9 GUI users can only access places they have iwon

Advantages
1 Knowing the correct commands, this can be much faster than any other interface type

I Uses much less memory (RAM) than any other interface type
1 Low resolution, cheap monitors can be used
1 CLI does not require Windows to run

Disadvantages
I Canbe confusing
1 Commands have to be typed precisely, if there is a spelling error the command will fail
T If you mistype an instruction, it is often necessary to start all over again
1 Large number of commands need to be learned
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Types of Computers
PC/Desktop Conopers

1 Refers to general purpose computers
1 PC refers to IBM compatible computers, distinguishing them from the Macs
1 Made up of separate monitor, keyboard, mouse and processing unit

Advantages
1 Spare parts standardized results in low costs

1 Tend to have bettespecifications
9 Large casing allows good dissipation of heat build up

Disadvantages
1 Not portable since they are not made up of separate components

9 Wiring clutters up desk space
1 Necessary to copy files as they aren't portable

Laptop (Notebook)
1 Refers to corputers where monitor, keyboard, pointing device and processor together in a single
unit.
1 Extremely portable systems
0 Low weight
o Low power consumption
9 Processor doesn't generate too much heat

Advantages
1 Portable because monitor, pointing device, keyboamdcessor and backing store units are together
in one box.

9 No trailing wires
1 Full advantage of \ARi
9 Can link into any multimedia system

Disadvantages
1 Easy to steal

9 Limited battery; need to carry charger
1 Keyboard and pointing device awkward to use
1 Heat disipation is difficult due to laptop structure
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Netbooks

9 Computer that can almost fit onto a hand
1 Smaller version of a laptop
1 Used to be known as a palmtop
Advantages
1 Portable because monitor, pointing device, keyboard, processor and backing store umitgether
in one box.
1 No trailing wires
1 Full advantage of \ARi
1 Can link into any multimedia system

Disadvantages

1 Easy to steal

1 Limited battery; need to carry charger

1 Keyboard and pointing device awkward to use

1 Heat dissipation is difficult due &iructure

1 Don't have optical drives

1 Keyboards are 80% the size of laptop keyboard

Personal Digital Assistants (PDA)

1 Small handheld computer

9 Usually comes with a touchscreen and stylus

9 Data enters onscreen keyboard

1 Expanded to include calling facilities tal#éoggers, satellite navigation systems etc.

1 Many now have basic database, word processing and spread sheet facilities
Advantages

9 Can be used anywhere due to their size

9 Light weight and more portable than laptops
Disadvantages

9 Difficult to enter text quikly

1 Limited capabilities due to software and operating systems
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Main frame computers
Large, very powerful computer systems
Purpose is to run commercial applications
Several CPUs
Very fast processor speed
Support multiple operating systems
Huge amount oftorage capacities
Huge internal memories (RAM)
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Often operate using time sharing or batch processing

Advantages
1 Can do very large due to feature listed above

9 Used in time sharing systems
1 Capable of very large number crunching

Disadvantages
1 Needs to be permnently housed in a large room

1 Very expensive to maintain and operate
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INPUT AND OUTPUT DEBS

1 Input devices: Are hardware devices that allow data to be input into a computer

Inputs

Keyboards

1T QWERTMayout
1 Ergonomiereduces health related problems -

3 K €7 3 £P S £ £2 £ K KR KD En
Uses (T LT ICCICCIE D
1 Keyboards are used to input data into application LJ[_[_]JLUM_UJ%\KJQ
software ENDO0OOD0DEEHES
f Also used to for typing commands to the computer aERAE N ==
(Ctrl+P)
Advantages

1 Enables fast entry of new text into-a document

1 Well tried technology and &ll known method of entry

1 Most people find them easy to use

1 Easy to dwerification checlas data is entered, as it appears on the screen simultaneously

Disadvantages
9 Users with limited arm/wrist use can find keyboards hard to use
1 Entering data is slow when compared to direct data entry (e.g. Optical mark recognition)
1 They use up desk space as they are quite large

Concept keyboard

9 Uses icons or phrases instead of standard letters
1 A single key represents an item on the keyboard

Uses
1 Used in: Fast food restaurants, offices and shops

Advantages
1 Enables fast data entry (there is no need to type in whole commands)
1 Waterproof, useful in a restaurant environment
1 They are tamperproof, preventing people from keying in informationi¢lvicould corrupt the
system)
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Numeric Keypads g
1 A numeric keypad is used to enter numbers only
1 Although some have function key to allow input of alphabetice [ ] [ ABC ] [ osr] [ N7
characgtjers ’ ’ ’ 1 L2 L3 =X
J 4 il =<
SeS PQRS ‘i
1 Used inAutomatic teller machineATMSs), where customers car E7—-] S l‘_ﬁ‘
key in theirpersonal identification numbe(PIN), or an amount
of money
1 Used to key in phone numbers into telephones
1 Electronic point of sale (EPOS) terminals have numeric keypads in case the barcode reader fails
9 Used in Chip and PIN devices to key in PIN, or amount of money
1 Used to enable fast entry of numeric data into a spread sheet
Advantages
1 Numeric keypads are faster than standard keyboards for entry of numeric data
1 Since many are small devices (e.g. ileophones), they are easy to carry around

Disadvantages

il
il
il

=

Uses
T
T
T
1

Can be difficult to use due to the very small keys
Difficult to use for entering text
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Mice
An example of a pointing device
The ball undeneath the mouse is used to detect movement
The left button is for selecting by double on it and the right is to bring
drop-down menus
There is usually a scroll button which speeds up the process of movil
through a document

Used for opening, clasgy and minimising software
Used for grouping, moving and deleting files
Useful when editing images (e.g. controlling the size and position of the image)
Used for controlling the position of a pointer on the screen to allow:
0 Selection from a menu
0 Selecting an icon
o Scrolling up/down and right/left
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Advantages
1 Faster to select an option by a mouse than a keyboard

1 Enables rapid navigation through applications and the internet
¢ aAO0S FINB avliftt FyR R2yQd G1F1S YdzOK I NBI

Disadvantages
1 People with restricted hand/wrist movement can find it hard to operate a mouse

T

Easily damaged and can easily be clogged up with dirt

1 They are hard to use if there is no flat surface available

I Touchpads are used in many laptop computers psiating device
1 The pointer is controlled by the user moving their

Uses
|

Touchpads

finger on the touchpad

Used for opening, closing and minimising softwar

1 Used for grouping, moving and deleting files
1 Useful when editing images (e.g. controlling the
size and pdsion of the image) /
9 Used for controlling the position of a pointer on thc a4
screen to allow:
0 Selection from a menu
0 Selecting an icon
Advantages
i Faster to select an option by a touchpad than a keyboard
1 Enables rapid navigation through applications and the internet
9 Since the touchpad is integrated into the laptop computer, there is no separate mouse, aiding
portability
1 They can be used when no flat surfaces are available

Disadvantage

il
il
il

People with limied hand/wrist movement can find touchpads hard to use
It can be more difficult to control the pointer when compared to a mouse
¢tKS® IINB Y2NB RATFTTAOMZ G 6KSYy R2Ay3 2LISNIdAz2ya

Zubair Junjunia

Q)¢

d

N


http://www.google.com.sa/url?sa=i&rct=j&q=touchpad&source=images&cd=&cad=rja&docid=y7LyHa4sQj_UvM&tbnid=JVhIw0QQK8cDTM:&ved=0CAUQjRw&url=http://depositphotos.com/1415053/stock-photo-Laptop-touchpad.html&ei=z6mfUeiMMIm7OamTgZAN&psig=AFQjCNEyYGgJHLMd6imc-WAaFRjEgw_OpA&ust=1369504586996978

Tracker balls
1 Tracker balls are similar to a mouse epcthat it has a ball on the top of the device
9 Users control the pointer on the screen by rotating the ball

Uses
1 Have the same pointing/cursor control capability as a mouse
1 Used in applications where the user has a disability (RSI)
1 Used in a controlaom environment, where it is faster than a mouse to
navigate through process screens and more robust than a mouse

Advantages
f ¢NIFO1SNIolffa R2y Qi ySSR GKS &alYS FAYyS O2y(GNRE |
1 People with limited hand/wrist movement find easier to use than a mouse
1 The pointer can be positioned more accurately on the screen than with a mouse
1 They take less desk space than mice since they are stationary

Disadvantages
91 Tracker balls are not pplied with the computer as standard, so they are more expensive

1 User may need training since they are not standard equipment

Remote Controls

1 A remote control is used to control the operation of other devices
remotely by using infraied signals

Uses
1 In home entertainment devices such as Televisions, DVD
player/recorder and satellite system
1 Used to control multimedia systems
1 Used in industrial applications to remotely control processes, stc
start machinery

and

Advantages
1 Enable devices to be opdeal from any distance, which is useful for people with disabilities
1 Some chemical processes are hazardous, so it is safer to operate equipment from a distance

Disadvantages
1 People with limited hand/wrist movement can find them hard to use
1 The signal bsveen the control and the device can be easily blocked
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Joysticks
91 By gripping the stick, a pointer on the screen can be controlled
9 Buttons are used to make selections

Uses
1 Video/computer games are often controlled by joysticks
1 They are used in simulators to mimic actual controls

Advantages
i1 Easier to navigate round a screen compared to a keyboard
1 Control is in three dimension

Disadvantages
1 More difficult to control the orscreen pointer with a joystick than with other devscguch as mice

Touchscreens

1 User can choose an option by simply touching a button/icon on the screen
9 The selection is automatically made without the need for any
pointing device

1 Used for service tills e.g. petrol stations

1 Used where selections@amade on a screen e.g. ATMs, public
information systems, airports and railway stations

T 'aSR Ay t5! Qa

1 Used in Interactive white boards

9 Used in computer based training (CBT)

Advantages
1 Enable faster entry of options than a keyboard or a mouse
1 Very easg to choose options
1 User friendly method for inputting data
1 They are tamperproof, preventing people from keying in information (which could corrupt the
system)

Disadvantages
1 There is a limited number of options available
1 Using touchscreens often cémad to health problems e.g. (straining of arm muscles and RSI)
1 The screen can get very dirty with constant touching
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Magnetic Stripe readers .

1 Used to read information on the magnetic stripe
9 The stripe contain useful information such as start and
expirydate

Uses
1 Credit and debit cards have magnetic stripes that are us
by ATMS or EFTPOS (electronic funds transfer point of
sale) terminal
9 Security cards for entering building e.g. hotel rooms
1 Travel systems e.g. train and underground tickets

Advantags

Data entry is fast compared with keying in using a keyboard or keypad

System is error free, no typing involved

LYF2NXYIFGA2Y Ad &S0Odz2NBE aAyO0S (GKSNB A
Can prevent access to restricted/seewareas

Magnetic stripes are unaffected by oil water and moisture

No moving parts therefore physically robust

y2 deLRAy3a
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il
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Disadvantages
1 If the magnetic stripe is damaged the data is lost
9 Card needs to be in close contact with the reader
1 Since the information isot human readable, they need to find a way to show the information to the
customer (e.g. hotel room number not printed on cards)

Smart Card readers

9 Contain chips
1 Data is stored on a chip and can be updated
1 Chip has a larger storage capacity than a magnetic stripe

Uses
9 Loyalty cards, ID cards and public transport passes
9 Can be used to track customer/passenger movement
1 Used with a satellite system to decode program signals
1 Used for electronic passports @mriving licences

Advantages
1 Some smart cards are used instead of money
1 The chip on the card does not need to be in contact with the reader
f 5FGF Aa Y2NB aSOdz2NB aAyoOS AidQa SHaaASN G2 O2Lk® RI
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Disadvantages
1 If the cad is lost information stored on the chip could be used for identity theft

Chip and PIN readers

1 The device has a slot where the card is placed and the chip is read
1 A small screen is part of the reader which gives instructions to the
operator

Uses
1 Chipand PIN readers are used where payments are made using car
e.g. travel agents

Advantages
1 Provide a more secure payment system than requiring a signature or using magnetic stripe, since the
PIN typed in must match up with the PIN stored on the chip
1 Provide a more robust system than magnetic stripe since the chip does not need to be in contact
with the reader

Disadvantages
1 Customer needs to be careful when typing in the PIN so nobody reads it giving an opportunity for
Fraud

Scanners
1 Used to enter information on hardcopy e.g. text documents

Uses
1 Used to scan in documents and convert them into a format for
use in various software packages
1 Old and valuable documents and books can be scanned,
protecting the original copies from damage
1 Nondigital photographs can be scanned for storing on a
computer

Advantages
1 Images can be stored for editing at a later date
1 Scanners are much faster and more accurate than typing in documents again
9 Itis possible to recover damaged documents and pgdphs by scanning them and then using
appropriate software to produce an acceptable copy

Disadvantages

9 The quality can be limited depending on how good the scanner resolution is
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Barcode readers

1 Used to read information in the form of a barcode
1 Handteld scanners or wands are very common for reading barco °

Uses
1 Used in supermarkets and other shops where the goods are mar
with a barcode
1 Used in libraries to scan users library card and barcodes on boot
(in order to keep track of books on loan)
1 Used as a safety function in many companies to ensure that
electrical equipment is checked on a regular basis

Advantages

Faster than keying in information, and fewer mistakes are made

Used as a way of recording data, 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

=A =4 =4 -4 -8

Disadvantages
i Barcale scanning is an expensive system to administer since every item in the shops needs a
barcode and every barcode needs to be entered on the system. Also there is a need to invest in the
computer technology together with staff training, which can all beeggive
1 The system is not fool prodbarcode can be swapped around on items

OMR Devices

1 Optical mark recognition is a system which can read marks written in pen or pencil

Uses
1 OMR devices are used to read questionnaires, multiple choice
examinationgapers and other types of forms in the form of lines
or shaded areas

Advantages
1 A very fast way of inputting results of a survey
9 Since there is no typing, it is more accurate than keying in data
T OMR is more accurate than OCR
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Disadvantages .

1 Forms needo be carefully designed to make sure that the marks/shadings are correctly positioned
to gather accurate information

f ¢KSNBE Oly 6S LINRBofSYa AT FT2N¥a FINByQi FAtftSR O2N
before being read by an OMR, this @hbtime consuming and expensive

OCR readers

1 Optical Character recognition is a software that takes scanned text and converts it |nto a computer
readable form :

Uses #
9 Processing of passports and Identity cards

1 OCR is used when scanning documents to modify them using-‘”
suitable software

Advantages Kkt
f  Much faster data entry system than manually keying in data /
9 Since there is no manual data entry, the number of errors is reduced

Disadvantages
1 The system has diffidty reading handwriting
9 Itis still not a very accurate technique

MICR Device

1 Magnetic ink character recognition is a system which can read
characters printed in a special ink

Uses
1 Used to process cheques in banking operatipnkeque is
read usinga batch processing method

Advantages
1 MICR offers great security than OCR since the oriented
characters cannot be altered
9 There is no manual input, thus errors are reduced
1 If somebody writes over the magnetic ink characters it can still be read

Disadvatages

1 Only certain characters can be read and the number of different characters is very limited
9 Itis a more expensive method than other methods used for direct data entry
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Digital Cameras

1 Photographs are stored in memory
1 They can be easily transferred to a computer using a USB —

H SONY“

Uses
9 Digital cameras can produce photographs for direct transfer
a computer or to print out
91 Digital cameras allow short video clips to be produced
1 Photographs can be uploaded directly into &pgtion
software such as word processor

Advantages
9 Easier to produce better quality photographs than with a tradition camera
9 Easier and faster to upload photographs to a computer
1 There is no need to develop film and print out photographs (saves papgen@longer needs the
chemicals to produce photographs from films)
f 9Flae (2 RStSGS Fy AYF3IS FNRY (GKS YSY2NER AF AdGQa
1 The memory card can store several hundred photographs

Disadvantages
1 The camera user needs to be computer literate to tmecamera properly
There is some artistry lost since clever software corrects errors in the photographs
The resolution is not yet as good as traditional cameras
Images often need to be compressed to reduce the amount of memory used
It is possible tdill up computer memory very quickly with several photos of the same subject(in
order to find the perfect snap shot)

= =4 4 A

Webcams

1 Connected directly to a computer via a USB port

Uses
1 While chatting online webcams can be used to have
conversations
1 Used to enable video conferencing to take place

Advantages
1 Can be left on constantly and activated when required
1 Allow people to keep in contact with each other without the
to travel, particularly useful for disabled or elderly people

need

Disadvantages
1 Webcams have limited features and the picture is often of poor quality
1 They need to be connected to a computer
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Microphones

9 Can be connected directly to a computer
1 Sounds can be inputted and manipulated

Uses
1 Microphones are used to input speech/suis to be used in
various applications
1 They are used in voice recognition softwaii@ conversion
of speech into text, and recognition of commands

Advantages
9 Faster to read in text than to type it using a keyboard
9 Possible to manipulate sound in reghe using special
software
9 Ifused in a voice activation system, this has the advantage of improving safety

Disadvantage

1 Sound files can use up a lot of computer memory
f +2A0S NBO23yAlGA2y a2FGs6FNB AayQid Fa I OOdzNI GS

Sensors

Type of sensa Applications

Temperature Automatic washing machines, central heating systems, automatic green
houses, ovens
Pressure Burglar alarm systems , robotics, environmental monitoring , Automatic
washing machines
Light Automatic doors, streelighting control , Burglar alarm systems, automatic
greenhouses
Sound Burglar alarm systems, monitoring liquid and powder flow in pipes

Humidity/moisture Automatic greenhouses, environmental monitoring, factories where moistu
levels are crucial
pH Automatic greenhouse, chemical processes, environmental monitoring

Advantages
1 Readings by sensors are more accurate than taken by humans
1 Readings are continuous, there is no break in monitoring
1 Because itis a continuous process any necessary action or warning will be initiated immediately
i The system can be automatic, removing the need for human intervention, this is particularly
important if the process is hazardous

Disadvantages

9 Faulty sensa can give spurious results
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Graphic tablets .

1 A graphic tablet is used with a stylus to produce freehand drawings

Uses
91 Graphics tablets are used to produce drawings,
computer graphics
1 In countries where characters are complex e.g. japan
they are used sa form of input
9 They are used in computer aided design (CAD) work

Advantages
9 Itis possible to modify drawings before they are input
1 They offer an accurate method of drawing

Disadvantages

1 They are more expensive than other pointing devices

Light Pas

9 Contain sensors that send signals to a computer
whenever light changes are detected

Uses
9 Light pens are used for selecting objects on CRT
screens
1 They are used for drawing on screens e.g. with a (C.
package)

Advantages
9 Light pens are more accugathan touchscreens
1 They are small, so can be used where space is an issue
1 They are easy to use

Disadvantages
9 There are problems with lag when drawing on screens
1 Only work with CRT monitors at the moment
1 They are not very accurate when drawing

OutputDevices

1 Hardwaredevices that allow data to be output from a computer
1 Some hold data temporarily e.g. a monitor
1 Some produce permanent output in the form of a hardcopy e.g. a printer
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CRT Monitors

i Cathode Ray Tube monitors
1 Least expensive type of monitdrecoming rarer as TFT monitors take ove
1 Come in various sizes
9 Picture created is made up of tiny dots (red green or blue), the intensi
the colour of the dot determines the colour perceived by the eye
Uses

1 Primary output device for computers, usemcanmediately see what they are typing in
1 Used with light pens to allow designs to be created on screen

Advantages
1 Produce higher quality images than TFT monitors
1 Angle of viewing is better than a TFT monitor
1 They work with light pens in CAD and Cépplications (Computer Aided Design/Manufacturing)

Disadvantages
1 Tend to be heavy, weight hazard if not supported properly
1 Runvery hot, can cause fires if left unattendgespecially if they are old
I Consume more power than TFT monitors
1 They can flicketthis leads to headaches and eyesight problems with prolonged use

TFT Monitors

9 Thin Film Transistor monitors

Taking over from CRT monitors as the main output device
1 The progress in TFT technology is one of the reasons for the r,
development of laptop cmputers
1 The screen is made up of thousands of tiny pixels which are mad

of transistors controlled by a microprocessor.
o Each pixel has three transistemsd, green or blue; the
intensity of each determines the colour of the pixel seen.

=

Uses
1 Primary otiput device for computers, user can immediately see what they are typing in
1 Integral part of laptop computers

Advantages
1 Lightweight, so no weight hazards like CRT monitors
1 Less glare produced than in CRT monitors; also emit less radiation
1 Consume mucless power and generate less heat than CRT monitors
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Disadvantages
1 Angle of viewing is critical, image appears unclear if viewed slightly from the side

0 This is an issue if several people are looking at the screen at the same time

9 The definition is sometimgenot as good as CRT monitors
1 They cannot yet be used with light pens, so cannot be used in CAD
Laser Printers
1 Produce very higlguality hard copy output
91 Print rate per page is fast if a large number of pages are be
printed
1 Rely on large buffer memosg the data for the whole document is
stored before pages can be printed out
Uses
1 Used where noise levels need to be kept low e.g. in an office
1 The best option for fast, high quality, high volume printing
Advantages
9 Printing is fast for high volumesljghtly faster than inkjet if only a few pages are to be printed
9 Can handle very large print jobs
1 Quality is consistently high
9 Toner cartridges last for a long time; laser printers can be a cost effective option if colour outputs are
not required
Disadvatages
1 Expensive to buy
1 Only really fast if several copies are being made
1 Colour laser printers tend to be expensive to run since four cartridges are needed as well as diffuser
kits, etc.
9 Produce ozone and volatile organic compounds because of their grim&thod and type of toner/ink
used
0 These have been linked to health hazards in the office
Inkjet Printers
1 Used to produce good quality hard copigthe quality is not as good as
in laser printers but much better than that of dot matrix printers
1 Do not tave large buffers like laser printers, so printing is done a bit

time
o Thisis why printing is sometimes paussl KS 6 K2t S o
be stored in the buffer, it has to wait for the computer to ser ¥
more data ‘
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Uses

1 Used where low volume outputs are roked

9 Ideal for high quality printing for small print jobs or single pages e.g. for photo quality printouts
Advantages

91 High quality output

1 Cheaper to buy than laser printers

1 Very lightweight and take up little space (small footprint)

91 Do not produce ozone angblatile organic compounds, unlike laser printers

Disadvantages

91 Output is slow if several copies needethere is little buffer capacity to store the pages

1 The ink cartridges run out too quickly to be used for large print jobs

9 Printing can smudge if theser is not careful

i Can be expensive to run if they are used &lotiginal ink cartridges are expensive

3D Inkjet Printers

1 A new type of printer that produces solid 3D models usi
modified inkjet technology called tomography

1 Very thin layers of fine qder (plaster, resin, starch) are
bonded together as a 3D model is slowly built up

1 Items produced are known as prototypes

Uses

1 Used to produce prototypes which actually work from CAD packages, photograph images, stored
drawings etc.

9 Scale models are prodad in colour before the real thing is manufactured

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

Advantages

I Save a lot of money, other methods of making prototypes are very timeuating and expensive

1 The powders used can often be ground up and reused

1 Physical scale models are produced with working parts, which gives a better idea of how the end

product will look

Disadvantages

il
il
il

Expensive to buy
Slow at producing their output
Endproduct is sometimes a little rough, often further work needs to be done
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Dot Matrix Printers
1 A type of impact printer
1 A print head made up of a matrix of pins presses against an in
ribbon

Uses
1 Can be used in noisy environments e.g. garage workshops
1 Canbe used in applications were the print quality is not ve
important

Advantages
1 Can be used in environments which would be a problem for laser and inkjet prindersty, dirty or
moist atmospheres
9 Carbon copies or muipart outputs can be produced
1 Verycheap to run and maintain
9 Easy to use if continuous stationary is required e.g. long print jobs such as wage slips

Disadvantages
1 Very noisy not good in an office environment
9 Cost more than an inkjet printer to buy
1 Very slow
9 Printing is of poor quality

Graph Plotters

Devices that produce hard copies but operate in a different way to printers.

9 Not limited to normal printer paper size and are capable of produc =3§
highly accurate, very large drawings and posters ] o

1 The most common types are pen plotterslectrostatic(similar P

method to laser printers) and inkjet plotters | — =
o With pen plotters, coloured pens are controlled by

computer and the paper can move backwards and forwal T .

to allow accurate shapes to be drawn "
-

=

Uses
9 Used to produce large drawings e.d¢udprints of buildings; are often used with CAD applications
9 Used to produce large pictures for use on billboards or giant posters
0 They can also print on plastic coated paper
1 If the pens are replaced by cutting tools, it is possible to make large signs

Adwantages
1 Can produce huge printouts
91 Print quality is extremely high
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Disadvantages

9 Slow in operation
1 Expensive to buy and maintain
Speakers
1 Can be connected directly to a computer or are built into tl
monitor or casing (as in laptop computers)
1 Uses digital to analogue converter (DAC) to convert digital de
from the computer to analogue from so the speakers can proc
it; the signal is then amplified through the speakers.
Uses
1 Used to output sound from multimedia presentations
1 Used in home entertament centres
1 They can help blind people through audio output of text on the
screen (together with speech generation software)
1 Used to play downloaded sound files
Advantages
9 Usually long lasting and durable (if operated within their intended power levels)
9 Often provided with the computer/laptop although these may not be the best quality
Disadvantages
1 Cantake up alot of desk space, compared to headphones
i Can distract people around you, everyone can hear what you are playing
1 May not be able to hear the fudlound spectrum, this requires multiple speakers
Multimedia Projectors
1 Receive analogue and digital signals, although most
modern projectors only work with digital inputs
9 The signal source is usually from a computer, televis
or DVD player
1 The imagdrom the source is magnified and projecte
onto a large screen
1 The devices usually work with a remote control, but ci

also use virtual mouse technologyordless PC mouse
(has a laser pointer)
o0 Itis then possible to direct the presentation without beiied to the computer
0 Most multimedia projectors take input from various types of video format e.g. PAL, NTSC or
SECAM
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Uses
1 Used for training presentations ( allows the whole audience to see the images from a computer)
91 Also used for advertising presentatis (shown at exhibitions, shopping malls etc.)
1 Home cinema systems (projecting the images from a DVD or television) use multimedia projectors

Advantages
1 Enables many people to see a presentation rather than all of them crowded around a small computer
screen

1 Avoids the need for several networked computers
o e.g. when looking at a video clip on the internet, everybody can see the video on the large
screen rather than logging on to a number of computers

Disadvantages
1 Images can sometimes be fuzzy
1 Expensive tduy
9 Setting up projectors can be a little difficult

ControlDevices

1 Another type of output device
1 Used to control processes when combined with sensor input devices

Actuators

1 Transducers that are used to take signals from a computer and convert thesoimi®form of motion
e.g. operating motors, pumps, switches and valves

9 Digital signals are sent from the computer to an actuator to operate a device

1 Conversion of the digital signal to analogue is required first (using a DAC)

Motors
9 Turned on or off by tb actuator

Uses
1 Used in many domestic appliances
0 Automatic washing machines (to make the dru
rotate)
0 Cookers (to switch on fans)
0 Water pumps in central heating systems
0 Automatic greenhouses to open windows an
switch on fans
9 Used to control robot armsithe industry
1 Operate fans, disk drives and DVD drives in computers
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Buzzers
1 Switched on or off by the actuator

Uses
9 Used in cookers and microwave ovens to tell the operator when the cooking process is complete
1 Used in burglar alarm systems to warmifuders are present

Lights

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

Uses
1 Security lights
9 Used in greenhouses to control the lighting conditions

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

Uses
1 Used in automatic washing machines, cookers and central heating systems
1 Used in automatic greenhouses to control the temperature
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STORAGE DEVICES AND
MEDIA

Backing up data
What is backing up of data?

Backing up refers to the copying of files and data to a different medium in case of amraith 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?

Data could be lost due to failure of the original storage device, hardware failure
Hackersmaycorrupt or even cause you to loige data completely

0 Viruses: usually cauddy hackers to delete and destroy yadaita in a storagelevice
Might need backup if files need to be used elsewheogiginal files are then protected against
possible corruption or loss
However, backups do nokecessarily guard against the effect of a vitike virus could attach $elf
to the files which could mean that the backups were also affected

Types of access

Serial access
This type of access is the slower type because you have to go thesegjthing one by one until
you reach what you want.
If you want to watch a show that you recorded earlier, you have to rewind ftastard through all
20KSN) aK2g¢a dzy At @2dz FAYR AlGd o00FIyQl 2dzaid ai ALl
The good thing is that when this type of access negikating you can easily just add another tape
and merge the old one with the new.
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Direct access

1 Computer uses a key field to calculate where data has been stored

1 Itis then able to access the data directly from the calculated position

1 Access is much fies than with serial access

i Used in applications where access speed is vital

1 When updating media which uses direct access, the new data is written to the next available location

and its position is calculated using the birltalgorithm
Baeking storage naa

1 Magnetic

1 Optical

1 Solid state

Magnetic
Fixed Hard Disk

9 Available on all computers and is the main method used for data storage.

1 Uses a read/write head to write and read data from it

9 Disk surface coated in magnetic film, storage is done by alteringybioales to 1 or 0Os.
Uses

1 Used to store operating systems and working data

9 Used for storing application software

1 Real time systems and online systems used fixed hard drives

1 Used in file servers for computer networks
Advantages

1 Very fast data transfer ratand fast access times to data

1 Have very large memory capacities
Disadvantages

1 Can be easily damaged

1 They lack portability
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Portable hard disk drives
9 Similar to hard disks but are usually connected via universal serial bus

Uses
9 Can be used as backapstems to prevent loss of data
1 Can be used to transfer data, files and software between computers

Advantages
9 Data access time and transfer rate is very fast
1 Large memory capacities
1 Can be used to transfer information between computers

Disadvantages
1 Can beesasily damaged

Floppy disk drives

Uses
M Used if small files need to be storédnsferred
9 Older computers use this methaaf storage

Advantages
1 Using a CD to store a small file is often regarded as wasteful
9 Itis a very snple technologyand are also exémely cost

Disadvantages
1 Very low memory capacity
1 Old technology not compatible with- modern computer
1 Slow data transfer
1 Not very robust

Magnetic tapes

9 Thin strip of plastic which is coated in a magnetic layer
1 Read and written by read/write head

Uses
1 Application where batch processing is used
1 Used as a backupedia

Advantages
1 Generallyéss expensivand \ery robusttechnology
9 Data tansfer rate is fast
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Disadvantages
9 Access time is very slow
1 When updating another tape is needed

Optical Storage Media
CBROM and DVAROM

1 Read only memoryg cannot be overwritten
9 Data is stored as a series of pits and lands formed by a laser beam etching the surface at
manufacturing stage

Uses
M Store music files and software.
1 Very large storage capacity and are used to sfibmes.

Advantages
1 Holds more data than floppy disks
1 Less expensive than hard disk drives

Disadvantages
9 Data transfer rate and data access time are slower

CDR and DVIR
f ¢KS tSGGSNI WwQ YSIya GKS RAAOSRGM NBO2NRIof S 2yfe
1 Use ahin layer of an organic dye as the recording media
1 DVDs also use an additional silver alloy or gold reflector
9 Laser beam produces heated spots and unheated spots

Uses
1 They are used for home recording of music-&) and films (DVRS)
1 They are used to ste data for later use
1 Used in applications where it is necessary to prevent the deletion orwvriéing of important data.

Advantages
1 Cheaper than RW disks
1 Once burned (and finalized) they are like ROM

Disadvantages

1 Can only be reordered once
1 Not all CDDVD players and can read-®D
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CDRW and DVIRW
Ww2 Q YSIya 0KI dwritabk 81&dB caR heantiten oveNgverdEmes
Unlike CERDVDW (i KS@ R2y QG 06S02YS whaa
The recording layer uses a special phelsanging metal alloy

= =4 -4 -

The alloy can switchetween crystalline and amorphous (norystalline) phases, thus changing its
reflectivity to light, depending on the laser beam power

1 Spots are produced which can be read by a laser

1 System allows data to be written, erased andwgtten many times

Uses
1 CDRWSs and DVMBWs are used to record radio and television programs
1 They are used in closed circuit television (CCTV) systems

Advantages
1 Can be re used many times
9 Different file formatscan be useeach time
1 Less wasteful than R formsince filesor datacan be added &t later stage

Disadvantages
1 Relatively gpensivemedia
1 Possible to accidentally overwrite

DVDRAM

1 Recent addition to optical media group

1 Unlike other CD and DVD formats, DRREMs have several discretencentric tracks rather than a
singlespiral track

1 Gives them advantage that writing and reading can occur at the same time

1 Makes it possible to watch an already recorded television program at the same time as a different
program is being recorded

1 Recording layer is made from similar phasanging material to that used in RW technology

1 Shiny and dull marks represent data to a computer where they are interpreted

Uses
1 DVDRAMSs are used in recording devices such as satellite receivers to allow simultaneous recording
and playback
1 They are used inamcorders to store films
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Advantages
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Have adng life(30 years)

Can be re written on more than the DNRAWS(100,000 times)

Very reliable as they have builtwerificationsoftware to ensure accuracy of data
Accesssvery fast

No need to finalize thdisk

Very brge capacities

Ability to read and write data at the same time

Disadvantage

1 DVDRAMS are not as compatible as R or RW, many systems will not recognize this format
1 More expensive than DVRW
Bluray disks
Uses
91 Bluray disks are used in homwideo consoles
9 Used for storing and playing back films
1 PCs can use this technology for data storage or backing up hard drives
9 Camcorderganuse this media to store film footage
Advantage
1 Very large storage capacity
9 Data transfer rate is very fast
1 Dataaccess speed is faster than with other optical media

Disadvantage

T
T

Disks areelatively expensive
Bluray disks still have encryption problems

Solid state

Solid state systems control the movement of electrons within a microchip: if the transistor conducts
a current, this is equivalent to a 1, otherwise itis a 0

Have no moving parts, consume much less power and are extremely robust

Used primarily as removable storage devices and are collectively known as flash memory

Memory sticks/pen drives
Can store sevet GBs of data and use solid state technology
Connected to a computer through USB port and power to operate drawn from host computer
Some expensive software increasingly use these storage methods as a form of security
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Uses
1 Used to transport files betweeromputers
1 Used as a security devige dongleg to prevent software piracy

Advantage
1 Very compact and portable media
1 Very robust

Disadvantage
1 Not possible to write protect the data and files
1 Small physical size and are easy to lose.

Flash memory cards
1 Area form of electrically erasable programmable read only memory (EEPROM) and are another
example of solid state memories

Uses
1 Used to storephotoson digital cameras
1 Mobile phones use them as memory cards
1 Used in MP3 players to store music
1 Used asbackup m hand held devices

Advantages
1 Very compact
1 Very robust

Disadvantages
1 Very expensive per Gb of memampnen compared to hard drive disks
1 Has dinite life in terms othe number oftimes they can be read from or written to
1 Lower storage capacity than hadisk
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Comparing different storage media

Volume of data
Very large Fixed hard disks

Silelzle[sh ez ooy s Portable hard disks

Magnetic tapes

Large storage Memory sticks/pen drives
capacity Flash memory cards
Blueray/HD DVD
DVDROM

DVDR

DVDRW

DVDRAM

Limited storage @B}

capacity

Speed of data access

Very fast Flash memory cards
- Memory sticks and pen drives
Fast Fixed hard disks
Portable hard disks
All CDs, DVDs, Blay

Magnetic ape

Portability

Very portable Flash memory cards
Memory sticks/pen drives
All the CDs and DVDs

Less portable Portable hard disks
While some tapes are small others are large

Not portable Fixed hard disks
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Very robust

Robust but might
damage in some
circumstances
Robust but may
lose data if
wrongly used

Very fragile if
moved

Robustness

Memory sticks/pen drives
Flash memory cards
CDROM, DVEROM
CDR, DVER

HDDVD, Bluay

CDRW, DVERW
DVDRAM

BDRE (Rewritable Blay)
Portable hard drive
Magnetic tape

Fixed hard drive

Cost

Low cost

Medium Cost

Expensive

CDs, DVDs
HDDVD/BluRay
DVDRAM

Memory sticks/Pen drives
Flash memory cards
Magnetic tape

Portable hard drives
Fixed hard drives
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COMPUTER NETWORKS

Common types of networks

File servers: allow users to save and load data/files

Applications servers: deal with distribution of applications software
Printerservers: ensure printing from devices on the network is done in a queue
Proxy servers: used as a buffer between WANs and LANs

Local area networks (LAN)

Not over a large geographical area (e.g. in one building)

Typical LAN will consist of a number of cotegpsiand devices

Devices and computers will be connected to hubs or switches.

One of the hubs or switches will usually be connected to a router and modem to allow the LAN to
connect to the internet

In doing so it then becomes part of a wide area network

Advantages of Networking using LAN

il
il
T

The sharing of resources
Communication between users
Network administrator can control and monitor all aspects of the network

Disadvantages of Networking using LAN

1

= =4 =4 A

Easier spread of viruses throughout the whole network

Development of printer queues

Slower access to external networks, such as the internet

Increased security risk

If main server breaks down, usually the networks will no longer function.

LAN Network Topologies

Ring networks

1 Every computer in the network @nnected in a ring, including the server.
9 Data is transmitted around the ring and each computer takes data releval
to it
1 Allows each computer to send and receive data since they all have a unic
identification/ address.
Advantages Ri ng
1 Work well under heavipading.
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1 Possible to create very large networks using this topology

Disadvantages
9 If fault in wiring between two computers then whole network will fail.
1 Adding a new device or computer to the network can be difficult since it has to be placed between
two existing devices.

Bus networks
9 Each computer or device is connected to a common central line. , ’ ,

9 Data travels along central line until it reaches the computer or device that requi b ‘ b
it.

1 The ends of the line have terminators to prevent signal bountech would cause Bus
data interference.

Advantages
1 Easy to add a new computer or device to the network
9 If one device or computer fails, does not affect the rest of the network.
f 52Say Qi ySSR | Kdzo 2N I &a-sdvesOicostsy R I f &2 NISIj dzA NB &

Disadvantages
9 Difficult to isolate any fault on the network
9 If central line has a fault then whole network fails.
1 Becoming an increasingly outdated topology for network design
1 Performance worsens noticeably as more and more devices/computers are added.

Star networks
9 Each computer or device connected via central hub or switch.
9 Data sent to the hub which then sends out data along every cable to every
computer or device

Advantages
91 If one computer or device fails, then the rest of the network is unaffected. Star
1 Problems on the network are easy to identify and work can fixed without affecting
rest of the network.
1 Easy to expand the network

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

Tree network
1 Atree network has a central lirmnnecting together a series of star networks
1 The server is also connected to this central line.
1 Because of its flexibility, and the fact that it has the advantages of both bus an
star networks, this topology is becoming increasingly popular. Tree
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The advantags and disadvantages are the same as for bus and star networks.

Wireless LANs (WLANS)

Do not involve any wiring or cabling

Provide wireless network connection overs a short distance
They use radio or infrared signal's instead of cables

Devices known as 8ess Points (APs) are used for a larger range
APs usually use spread spectrum technology (larger range)

Advantages

=A =4 =4 -4 -4

All computers can access the same services and resources
No cabling is involved

The system is more flexible

Adding new computers and deeg is very easy

Cost is reducednd sfety is improved

Disadvantages

il
il
il

T
T

Security is an issue
Problems and interference can affect the signal
The data transfer is slow than in the wired LAN

Wi-Fi
Any system which allows you to connect to a network or computer through wireless communication
Examples :
0 WLANSs

o PDAs
0 - Laptop computers
0 Peripheral devices such as printers

Wi-Fi Hotspots

1

= =4 4 =

Wi-Fi systems rely on AP (radio frequency technology) to enabldékice to receive and send
signals

Wi-Fi hotspots are places where you can acces&iMfree or paid)

Hotspots are found in public places like Airports, hotels and cafés

War driving: The act of driving and searching for unsecure&i\Wotspots

This dves a risk to the Wi system

Bluetooth

Bluetooth is an example afireless personal area networking (WPAN) technology

Spread spectrum transmission (radio waves) is used to provide wireless links between to devices
such as mobile phones and allow contien to the internet

A small home network can be created with this system
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Example: Used to transfer photos from camera to a mobile phone
It behaves like a midiAN

Wide area networks

WAN is formed by a number of LANs being connected together through a router or a modem
Some companies set up Private WANS, it is expensive however it comes with a much enhanced
security

It is common to use an Internet service provider (ISP) for corumecto the internet and
communicate via this network system

Additional hardware is needed for a WAN: Routers, modems and proxy servers

Network Devices

Modems

It stands for modulator demodulator.

/| 2y @SN & 02 YLlzi SNDa RA 3 Alagleffor taisaigsiori tirough Yekephdee | (0 S &
lines.

Reverse this procesanalogue signal from a telephone line into digital for a computer to process the
data. (demodulates it)

The main use it to connect to computer networks over long distances using ex&éppone lines.

Types of Modems

T

il
il
T

=

Dialup modems: operate at 60 kilobits/sec (slow compared to modern standards)

(ADSL) asymmetric digital subscriber line modems operate at 11,000 kilobits/sec.

Asymmetric: faster at downloading than uploading

¢ K S & iR @apyhe line ithile accessing the internet, which allows simultaneous internet access
and usage of telephone.

Cable modems: allow cable TV users to receive TV signals as well as internet access.

Network Hubs

They are devices that can have multiple desiconnected to them.
Main task is to receive data from different ports and send it to each device
The information will be received to the device whether its relevant, or not
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Switches

More efficient than hubs in distributing data.

Each device has atcess control media address MAC which identifies it uniquely
MAC is a number unique to each device connected to the network (like fingerprints)
Data sent will have a mac address which tells the source and receiving device.

Bridges
It connects 2 differentypes of networks together e.g. a bus and star network
It can only connect networks that use the same way for handling messages
They do this bylanging the form of message to suite the different type of network

Routers

Acts like a bridge, yet can libletween two or more networks

Makes decisions on messages being passed between the networks
Formats the messages making it suitable for the new network
Reads information about the message and decides where the message should go and the best route
for it to get there

Used to provide a connection between a network and the internet

You need an ISP account to have access to the internet (internet server provider)

HTTP Proxy Server

Type of server that acts as a buffer between a WAN and a LAN.

Retrieves web pagesnd passes them onto the computer that made a request.

Stores any page retrieved on the server, which means that when a different computer requests the
same page it would be available.

Speeds up the browsing process

Internet

The Internet is avorldwide collection of networks.
It allows forweb browsing,gaming,file sharing, video andmail.
User can access by web browser.

Websites

Web is made up of millions of websites and web pages
Web pages are documents on a computer screen containing various mdiéiraed textpictures
A website consists of many of these pages linked together
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Uniform Resource Locator (URL)

1
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Web browsers use URLSs to retrieve files.

They are standard way of locating on the internet

Standard form: 4 numbers e.g. 194.106.220.19

Alsoalphanumeric form: protcol://site address/path/filename

Where; Protocol is usually http

Site address consists of: computer name, domain name, domain type, and country code
Path is the web page

Filename is the item on the page

Accessing the Internet
Typeof access Description

Dial up internet 1 Slowest type (60kbps)

access (dial u| i Cpnnects via the telephqne line di.alinglmnb.ergive'n by ISP -
9 Disadvantagetelephone line gets tied up while a dial up modem is in

modem) operation
Cable interne 1 Local cable television operatoggves user access through cable netwol
accesgcable
modem)

Internet access Vi 9 Fastest download speed connections (at least 11000kbps)

= =4 =4 =

DSL (broadban

modem)

Intranet

It is an internal website that is setup internally for campes and can be accessed by employees for
the purpose of standard documents or information and many items of information and data.

Benefits
Safer and less chance of hacking
Possible to prevent employees from accessing unwanted sites
Companies ensure thatfo. available is specific to their needs
Easier to send sensitive messages that remain within a company
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Comparison between Internet and Intranet
Internet comes front intermationalnetwork
Intranet comes frong internalrestrictedaccessetwork
Intranet is used to give local information whereas internet covers topics of global interest

Intranet requires password entry and can be access from agreed points. Internet can be accessed

from anywhere provided the user has an ISP account

Intranet is behad firewall which gives protection from hackers, not possible with internet due to
international scales

Intranet infamationis usually stored on local servers which makes them secure

Network Security
User IDs

To log on to a network, a user must type inser ID
User ID assigns user privilege once user logs in
The top level privilege for a network is an administrator:
0 Able to set passwords and delete files from server etc.
User privilege may only allow to access their own work area

Passwords

After typingin user ID, the user will be requested to type in their password.

Generally, it is a combination of letters and numbers

Passwords are shown as stars (***) so nobody overlooking can see it.

Many systems ask for password to be typed in twice as a verificakieck, in case of input errors
To help protect the system, user is has a finite number of attempts.

If password is forgotten, administrator has to reset it

If password is forgotten on a website, it will be sent to youmail

Encryption
The conversion afata to code by encoding it
Done by using encryption software
Since data is encoded, it appears meaningless to a hacker
This technique does not prevent illegal access
Necessary to use decryption software to decode the data
Used to protect sensitive datg. banking details
Encryption keys are complex algorithms which makes codes almost unbreakable
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Authentication techniques

1 These are the ways in which a computer user can prove who they are
1 Most systems adopt following logics:

0 Something you know passveord/pin

0 Something belonging to youbank card

0 Something unique to yog your fingerprint
1 Atleast two of these are needed to prove who you are

Communication Methods

Fax (Facsimile)
1 A system that scans documents electronically and converts them inta@apitimage (a bit is a
binary digit and is a 1 or a Q)
1 Then transmitted as a series of electrical signals through the telephone network
1 Receiving fax machine converts the electronic image and prints it out on paper
9 Itis also possible to generate fax signfsbm a computer to allow documents to be sent to a fax
machine
9 This saves printing out the document first and then passing it through the fax machine
1 Fax/modem software in the computer converts the image into a form fax machines can recognized

Email
1 Another method for sending text and attachments from one computer to another over a network

Advantages
1 Speed of sending and receiving replies is quick
1 Low cost (no stamps, papetc.)
1 Not needing to leave home to send the mail

Disadvantages
9 Possibility of vira threats and hacking
M Need for the email address to be correct
1 Inability to send bulky objects via emails

Video Conferencing

This is a method of communication between people at 2 or more separate locations

It is done in real time and makes use of LAMtérnal, or WAN if through the internet.

Uses hardware like; webcam, microphones, speakers and monitors

It also ugs special software like CODEDverts and compresses analogue data into digital data to
send down digital lines.

= =4 =4 A
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How it works
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Delegates abne end speak into a microphone and look into the webcam.

The other delegates can see them and hear them using speakers and monitors,

However there are several problems with these as the conference call often lags and quality is not
always high.

Also, & travelling tickets increase in price, terrorists can use this way of communicating with each
other, increasing risk.

VOIP

VOIP (Voice over inteetprotocol) is a method used to talk to people over internet

VOIP converts sound (picked up by a microphame)discrete digital packets that can be sent to a
destination via internet

The biggest advantage is that it is free and can be used all over the world

The biggest disadvantage is that sound quality is usually bad.

Security Issues

= =4 =4 =

Identity and servicelteft

Viruses and malware

Spamming (sending junk mail)

Phishing attacks (the acf sending an email to a user falsely claiming to be an established legitimate
enterprise in an attempt to scam user in different ways
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DATA TYPES

Data: simply anpumbers letters or symbolsthat can be entered into a computer system
Data stored on computers = digital (for storage & manipulation)

Physical measurements obntinuously varying data (real world) = analogue

Stored in logical sequence (allow access and/or search)

Types of Data

Numeric
Integers- Whole numbers (no decimals)
E.g. amount of people

Real numbersNumbers that have a decimal part
93P LISNE2Y Q& KSAZ

Alphanumeric
Can have alphabets and numerical characters
Usuallysymbols($%"+@, etc.) and spaces are also allowed.
If they are needed for calculations then they are numeric if not then they can be alphanumeric
E.g. (Dog, ABC123, enquiries@bbc.co.uk)

Data & Time
Often takes the form of 3 pairs of numbers
0 27/04/09
o 04/27/09

May store 4 digits for the year.
o 27/04/2009
This takes up more storage space

Time: E.qg.
o 1lam
o 15:00
o 17:05:45

Logical/Boolean
Can only have two values TRUE or FALSE
Used when carryigout a search in a database or on the internet.
ExamplesYes or NpTrue or FalsgOn or off
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1 Realnumbers that ardormatted in a specific way.
Usually currency is shown withcarrency symbahndtwo decimal places

==

1 Examples: £12.45, $5500

Currency

Selecting Data Types

Data Name Example Data Data Type
Name Bob Text
Height| 1.85 Real

Date of Birth 19 May 1990 Date
Phone no 012 44565 Numeric
Pay rate $35.75 Currency
Tax rate 15% Percentage

File full set of data

=A =4 =4 -8

Data Structures

o Firstfield of the set of data (table)

Record(row)set of dataassociated with a@ingle object or person

Field(celhEach item of data for a record is stored in a field

Key Field/Primary Field
o Each primary key is unique and is used to locate a record in a file

1D No. Name D.o.B. Phone Class Tutor Room

356 Jess 3 Mar 1995 | 7564356 5B Mr Noggin 56

412 Hamad 12 Nov 1994 | 7465846 5B Mr Noggin 56

Tﬁm_mmm BV | Ms Take 18

502 Hamad I 3 Mar 1995 | 6554546 5B Mr Noggin 56

One Re'cord

ID No. Name D.o.B. Phone Class Tutor Room
356 | Jess 3 Mar 1005 | 7564356 | 5B | MrNoggin 56
412 Hamad 12 Nov 1994 | 7465846 5B Mr Noggin 56
459 Sita 9.Jan 1994 | 8565634 8Y Ms Take 18
502 Hamad 3 Mar 1995 | 6554546 5B Mr Noggin 56

Field Names
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ID No. Name D.o.B. Phone Class Tutor Room
356 Jess 3 Mar 1995 | 7564356 5B Mr Noggin 56

412 Hamad 12 Nov 1994 || 7465846 5B Mr Noggin 56

459 Sita [ 9 Jan 1994 | 8565634 BY Ms Take 18

502 Hamad I 3 Mar 1995 | 6554546 5B Mr Noggin 56

1
The D.o.B. Field for Student 412

Type of Files

Sequential

Records are stored in order of the key
Easier to use and find things

Serial
In order of how they were inputted
Difficult to find record you are looking for
Index can be created to allow records to be stored randomly. Indekewiii order and indicate
where the record can be found.
Enabling rapid lockips which is calledirect file access

File Maintenance
Updates

Change one or more items of data not the whole record.
E.g.Student changes form

Insertions
Inserting a new record
Eg.A new student joins the school
Deletions
Delete a whole record
E.g.Student leaves the school
Databases

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

Uses
To promote data consistency
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9 Data dupication is reduced only one copy of each data item needs to be kept
1 Relatively easy to expand
9 Security of data easier to monitor and maintain

Types of Databases

Flat file
1 Only contains aingle tableof data
1 All the data stored in this one place
91 Disadvantage = repeated data
I Wastes space and a pain to update
1 Takedime to input, typing the same data over and over (and mistakes may be made)

Relational
9 Consists of a no. of separate tables which are related and each table contains a primaridkéstfie
is also a field in at least one other table.
9 Connected by links called relationships
1 Foreign Keyg when akey fieldfrom one table appears indifferent table

Student Table Class Table
i
@);9 ID No. | Name D.o.B. Phone || Class
356 Jess 3 Mar 1995 | 7564356 5B 5B Mr Noggin 56
412 Hamad 12 Nov 1994 | 7465846 5B 6Y IMs Take 18
459 Sita 9 Jan 1994 | 8565634 BY ’ \
502 Hamad 3 Mar 1995 | 6554546 5B In the Class table,
— the Class field is
In the Student table, the the Key Field

Class field is a Foreign Key
1 Advantages:
o Faster data retrieval because of links between tables
0 Easy expansion of the database
o Only need to change data in one table

Analogue and Digital Data

1 Digital data discrete, fixed value (used by computers)

1 Analogue data/signalontinuous value that varies smoothly
0 Analogue device = measure length, weigbtperature etc.
o E.g.Thermometerg represents temp. by the height of the liquid column
0 Sensors : measure physical and analogue qualities
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Analogue to Digital Converter (ADC)
Used when you want to attach amalogue input devict a digital device suchsaa computer.
This is so the analogue data can be understood/processed by the computer since computers only
work w/digital data
E.g. When processing data sent from a sensor

Digital to Analogue Converter (DAC)

Used when you want to attach an analogue outgatice to a digital device such as a computer
E.g. If the computer is being used to control a device (motor/valve) the device will be controlled by
variable voltages, the DAC will be used to send out analogue signals.
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THE EFFECTS OF USONG
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Software copyright

A law that protects books, music art and other media that are written is copyright law.
0 Itis an automatic right and does not neagplying for
0 The person who owns the rights must be asked before it can be used again
Software is a specific thing created and written on a computer
0 Needs to be protected as it is so easy for people to copy
0 This is a way of protecting software from beunged without permission
0 Users create a license which determines the terms and conditions

The Rules that must be obeyed

It is not legal to make a copy of software, then sell it or give it away to other people
Software cannot be used on a network unlesséwork license has been acquired
Not legal to use coding from software in your own software without permission
Renting out software without permission is illegal

It is illegal to use the name of copyrighted software without permission

Software Protection

Installed software will require a unique reference number

User will have to accept license agreement

Holograms are used to indicate software is original

Software may only run if GROM or DVEROM is actually in the drive
Some software will only run if a mmory stick is plugged in USB ports

Viruses and Hacking

Viruses

It is a program that replicates itself and is designed to cause harm to a computer system
0 May cause the computer to crash
0 Loss of files, corruption of the data

Viruses infect computers througémail attachments, illegal software or downloaded files.

Prevention of Viruses

Anti-virus software- Detects and then removes or isolatesd use firewalls
Do not use illegal software
Only download from reputable sites
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Hacking
Hackers are people who geitd your computer system without having the rights
0 Some prove that a system is vulnerableaybe employed to test
0 Some want to steal data
0 Alter or destroy data
o For fun or a challenge

Prevention of Hacking Damage
Authentication would prevent access
Encryption would make it unreadable
Have a backup of data in case of damage
Firewalls

Impact of ICT on.Employment

Led to unemployment in many areas
0 Manufacturing- robots have taken over many tasks and are much faster
o Computer controlled warehousesautomatic, does not need people
0 Labor intensive workprinting industry and filing
New jobs have been created in ICT
0 Writing software
0 Maintenance of robots
0 Internet related jobs

Effects on People:

People need to be retrained due to new technology

Cleaner workig environment, robots complete dirty manual tasks
Deskilling of workforce

Computers can now do tasks that required high skill level

Safer working environment

Fewer manual tasks such as heavy lifting

Effect on Companies:

Can employ less people
Robots dmot take holiday, get sick or need breaks
Greater consistency in products made
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Impact of ICT on Shopping and Banking

Fewer staff needed

But new staff needed to provide online services
0 Shops: packaging and sending out orders
0 Banks: Online exchange

Onlineshopping and Banking increased

Advantages

No need to travel, which saves money on fuel and time spent shopping
Access to worldwide market

Disabled and elderly have access to all shops

Can be done 24/7, all day every day

Have more time to do more leisuretivities

Disadvantages

Lack of socialization

Health risks Lack of exercise, obesity

Security risks hacking, viruses, fraud

Need specific hardware and access to internet
Not possible to see or try on goods

High street shops and banks are havingltse

Effects on Companies

Companies can save cost by employing fewer staff and having less shops
Customer base can be increased
Suffer different costs
0 Retrain staff
0 More staff in dispatch departments
o0 Website costs
Could lead to drop in customer loyalty
0 Lead to loss of customers
o0 Lack of personal service

Policing the Internet

Currently, the internet has no boundaries
Anything and everything can be put online
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For Policing
Prevent illegal material being posted

People can easily find info on how to becohaekers or make bombs etc.

Prevent children from accessing undesirable websites
Could reduce the amount of incorrect information

Against Policing
Material already available in other sources i.e. books
Very expensive
Users would have to fund
Difficult to enforce rules
Against freedom of information
Laws already exist to deal with perpetrators

Microprocessors.at home

Nowadays common household items are fitted with microprocessors
Controls many functions

Labor saving devices

Automatic washing machines
Microwave ovens

Ovens

Dishwashers

Advantages:

o Lead to more leisure timedevices can be programmed to do tasks

0 More time to socialize

0 Becoming very sophisticated and can make use of embedded web technology

Disadvantages:
0 Unhealthy diets
0 People become lazy and rely on devices
o0 Dependency on technology increases

Other household devices
TV sets
HFF A Qa
Fridge/freezers
Central heating systems
Advantages:
0 Save energyswitch off automatically

o Easier to program device rather than set timinggtes, etc. Manually
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Disadvantages:
0 More wasteful society devices thrown away if they fail, not economic to repair
0 Leaving on standby wastes resources

Information from the internet

There are4 main aspects to consider when looking at the quality ofrinftion found on the internet
using a search engine:

1 Reliability of information
1 Undesirability of certain websites
1 Security issues
1 Other internet issues
Reliability of information
1 Information is more likely to be up to date than in books, since webs#dase updated very quickly
1 Much easier to get information from websitesearch engines link key words together and find info.
that matches the criteria
1 Vast amount of information on the interne¢asier to locate than using indices in books
1 Information an the internet however may be incorrect, inaccurate or even biagetbes not go
through any checking process
1 Information overload can make it difficult for the user to find relevant info.
Undesirability of certain websites
1 Risk of finding undesirablealisites
1 Risk of doubtful websites which are not genuine
1 They could lead to problems such as undesirable web links, security risks etc.
Security issues
Phishing
9 Phishing is a fraudulent operation involving the use of emails
i The creator sends out a legitingatooking email hoping to gather personal and financial information
from the recipient of the email
1 The message appears to be from a legitimate source (e.g. a famous bank)
1 When the user clicks on the link they are sent to a spoof website
1 They will be askefbr personal info e.g. credit card details, PINs
9 This could lead to identity theft
1 ISPs attempt to filter out phishing emails
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Pharming is a scam in which malicious code is installed on a computer hard disk or a server

This code can misdireasers to fraudulent websites without their knowledge

Phishing requires an email to be sent to every person who has been targeted, while pharming does
not require emails to be sent out to anyone

Pharming can target a larger group of people more easily

How pharming works:

1 A hacker will infect the computer with a virus, either by sending an email or installing software on
their computer when they first visit their website
1 Once infected, the virus sends the user to a fake website that looks identical to thbeyneanted
to visit
f tSNER2YIlIf AyT2d FNRBRY (KS dzaSNNa O2YLziSNI OF y S L.
1 Anti-spyware, antivirus software or antpharming software can be used to identify this code and
correct the corruption
Spam
1 Spam is electronic junk maihd is a type of advertising from a company sent out to a target mailing
list
1 Itis harmless but can clog up networks and slow them down
1 Itis more of a nuisance than a security risk
1 Many ISPs are good at filtering out spam
1 Itis often necessary to putlagitimate email address into a contact list to ensure wanted emails are
not filtered out by mistake
Spyware
1 Spyware is software that gathers user info. through their network connections without them being
aware that this is happening
1 Once spyware is insfled, it monitors all key presses and transmits the info. back to the person who
sent out the spyware
9 This software can install other spyware software, read cookies and change the default home page or
web browser
1 Anti-spyware can be used to search out $repftware and correct the corruption
Other internet issues
Cookies
¢ /221A8a INB avlftt FAtSa aSyid G2 I dzAaSNnRa O2yYLizi$s
websites
1 They store info. about the users and this data is accessed each time they vigdlibite
1 For example:
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onto the website

¢tKSe NBO23yAaAl S (KS dzaSNDa o6d2Ay3d LINBTFSNByOSa
habits will appearontS dza SNNRa &AONBSYy SIOK GAYS GKS& @ArAaAri
Without cookies, web server would have no way of knowing that the user had visited website before
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Internet developments
Blogs

Personal internet journals where the writer posts their observations on a topic

No training is needed to do this

Blogs range from minor projects (e.g. people gossiping about a topic) to important subjects such as
politics or advertising products

Comments are not immune from the law

Bloggers can be prosecuted for offensive comments

Wikis
Software allowing users to easily create and edit web pages without using any web browser
A wiki will support hyperlinks and has a very simple syntax (language rules) for creating pages
2A1A& NS RSAZONAOSR la WgSo LIIASEA gAGK 'y SRA
Anyone can ses wikiscontent should be treated with caution
Example of a wiki: Wikipedia

Digital media sharing websites
These allow users to upload video clips and other media to an internet website
The video host will then store the video on a server and show slee the different types of code
which can be used to enable them to view the video clip
.SO02YAyYy3 LRLzZA NI aAyOS Yz2ad dzaSNE R2y Qi KI @S
Example: YouTube

Social networking sites
These focus on building online communities of users who ghareame interests
Enable people to share photos of themselves, their favorite music and videos, what they like to do,
what they like to eat etc.
Example: Facebook
These are becoming the modern way of interacting socially
They allow people to communicaterss the world and share their interests and views with many
people.
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Tagging is a type of social bookmarking

Folksonomies

NBfFGSR G2 Gl 33Axy3

A user can tag any web page with words that desdtgeontents
In folksonomies the visual representation is a tag cldhig is a sequence of words of different sizes

that represent popular tags by showing them in a larger font sigeFlickr

Health and safety issues

Health risk

Health aspects
Solution

Back and nec
problems/strain

Repetitive strain injury (RS
damage to fingers and wris
Eyestrain

Headaches

Ozone irritation caused [
laser printers in an offic

Safety hazard

=8 =4 =4 =8 =8 -8 -8 -8 -
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Use adjustable chairsorrect posture

Use foot rests to reduce posture problems

Tilted screensensure neck is at correct angle

Ensure correct posture (e.gorrect angle of arms to keyboard)
Take regular breaks

Use ergonomic keyboards

Ensure there is no screen Flickr

Take regular breaks

Change to LCD screeifdickr is less of a problem than with CR
screens

Use an antblare screen taut out light reflections

Take regular breaks

Have eyes tested regularly

Proper ventilationremoves ozone gas quickly

Put the house laser printers in a designated printer room
Change to other typesf printers (inkjet printer)

Safety aspects
Ways of eliminating or minimizing hazard

Electrocution

Trailing wires (trip hazarc

Heavy equipment fallin

Fire risk

= =4 =4 -8 -8 _8_8_98_9_9._49._-29_-212

Use a residual circuit breaker (RCB)

Check insulation on wires regularly

Do not allow drinks near computers

Check equipment regularly

Cable ductsmake wires safe

Cover wires/tuck them away

Use wireless connections

Strong desk/tables to support heavy hardware

raS fFNBS RSala lFyR (lofSa
Have a CO2 fire extinguisher nearby

52y Q0 02 @SN Sndaudelédiipnient @ Swerhen
Make sure hardware is fully maintained

Do not overload sockets with too many items
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INFORMATION AND
COMMUNICATION
TECHNOLOGY




THE WAYS IN WHICH IS
USED

Communication applications

1 Ways of communicating information
Multimedia presentations
Printing fliers and posters
Use of websites
Musicproduction

Cartoon animations

O O O O

Multimediapresentations
Usesa mixture of media to present informatiomnimations,video, sound, transitiongyyperlinks
Produced using software packages
Used with a projector so large audience can view

=A =4 4 -

Advantages:
o Use ofsound and animation/video effects
o Interactive/hyperlinks built into presentations
o More likely to hold dzR A SayfedtOif) &

1 Disadvantages

0 Need for special equipmemtexpensive

0 May require internet access

Paperbased presentations
9 Itis always possibl® produce presentations in hardcopy format
1 Advantages
o Disabled people do not have to go to the venue to see the presentation
o Itis possible to print it out in Braille for the benefit of blind people
0 The recipients have a permanent copy, which they céer® at any time they want
91 Disadvantages
0 The presentation needs to be distributed in some way
0 There are no special effects
A Sound/video/ animation
0 There are printing costs
A Paper/inkktc.

Zubair Junjunia



=A =4 4 A4 -—a -2

= =4 -4 4 A4 -4 -8 -

Flyers and posters
A word processor or Desktop publisher is usedreate it
Need to hold minimum amount of infonation and be accessible very quickly
Need to make an immediate impashen peopleook at them
Anyone can produce them but there are highly skilled professionals who can produce expert posters
Some postersaquire larger printers than A4
Sequence in which a flier or poster is produced on a computer system
A word processor or DTP application is opened

0 The user creates frames, boxes and text boxes
o0 If necessary, photos are taken, using a camera
0 The images araploaded from the camera, loaded from a CD/DVD, scanned fromdugy

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 typed in or imported franfile and then put into required style

Websites

Collection of webpages, text, graphics, video and sound
Hosted on a web server on the internet

Need to write code or use a web authoring application
Hyperlinks to other pages can be added
Interactivewebsites require programming knowledge
Can use a camera, scanner, microphone to input data
Usually hire space from web hosting company
Advantages:

Ability to add sound/video/ animation

Links to other websites/hyperlinks

The use of hot spots

Buttons to nawjate/move around the website

Hit counters to see who has visited the websites

O O O O

Disadvantages:

Can be hacked and modified or viruses introduced
Need for a computer and internet connection

Lack of portability compared with paper based system
Need to maintairwebsite once it is set up

O O O O
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Music production
Music samplers and mixers allow original tracks that were recorded in a studio to be modified
Electronic instruments can play back through electronic effects machines
Synthesisers combine simple wave form@toduce complex music creations
Electronic organs can mimic any other instrument
Music scores can be generated from music itself using software
Software can automatically correct music notes in a score
There is no need to understand music notation to wetmusic score
Music notes are automatically printed out in the correct format

Cartoon animations
Animations can be produced using computer hardware and software
With 3D animations objects are designed on a computer and a 3D skeleton is produced
Parts of he skeleton are moved by the animator using key frames

The difference in 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 teglenknown as rendering

Satellite and mobile network communications

Mobile phone networks
Communicate by using towers inside many cells networked together to cover large areas
The towers allow the transmission of data throughout the mobile phone networks
Each tower transmits within its own cell
If you are driving a car and get to the edge of atbellmobile phone signal starts to weaken
This is recognized by the netwaakd the mobile phone then picks up the signal in one of the
adjacent cells
If a persm 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 plugin device allows the computer to connect to th@bile network which then allows access to
internet
This service is usually provided through a monthly contract which gives a download limit
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Embedded web technology
New development that uses the internet in real time to control or interact with a devitieeimome
or a device which is part of andustrialapplication
The device must contain an embedded microprocessor for the system to work
The device can be controlled by an authorized user from a computer anywhere on a network or from
a web enabled mobilphone

Global Positioning satellite (GPS) systems
Used to determine the exact location of a number of modes of transport
Cars usually refer to GPS as satellite navigation systems
Satellites surrounding the Earth transmit signals to the surface
Computers istalled in the mode of transporeceive and interpret these signals
Knowing their position on the Earth depends on very accurate timtgmic clocks are used in the
satellites which are accurate to within a fraction of a second per day
Each satelliteransmits data indicating its position and time
The computer on board the mode of transport calculates its exact position based on the information
from at least three satellites
Advantages:
The driver does not have to consult paper maps while drigifay safer
Removes errors as it can warn drivers about one way streets
System can warn driver about location of speed cameras
System can estimate time of arrival

O O O O

Possible to program in the fastest route
0 System can give useful information
Disadvantages:
o If mapsare not up to date, can give incorrect instructions
0 Unless system is sophisticated road closures can cause problems
0 Loss of satellite signals can cause problems
o Ifiincorrect start point or end point keyed in, system will give wrong information

Datahandling applications

Surveys
All data handling starts with data collection
o Data capture forms can be used for many applications
o Decide what needs to be collected and then what questions should be used to collect it
o Paper or electronically

Zubair Junjunia



1 Rules forcreating forms

Make them look official

Spaces should be thought about giving enough space for answers

Restrict the amount of possible answers, do not use open questions

If open questions are used limit the amount of space available for answers

FA1AYDR YFIRANIWSSRA (G2 0S OFNBFdzte (GK2dzaAKG | 62 dz
A Are you asking for sensitive information

o O O O

1 People may not feel comfortable being truthful
A What names do you want?
9 First name, family name etc.
o Date of Birth
A What format do you want it in?
o Give instructions about hoto answer questions
o How will the data be collected
91 Paper surveys are scanned using OMR or OCR
0 Advantages
A Faster to get results
A Fewer errors
A Itis easier to do statistical analysis
A Less expensive to carry out. Requires fewer people
1 Online questionnaires
0 Uaially use radio buttons
0 No data preparation needed

0 Results sent directly to database for analysis

School Reports
9 Database applications such as SIMS store large amounts of data which can be used to create annual
and termly school reports
1 Things able to beaghered from here are:
Data individual to studend tests/exam results

0 Student progress target grades being met or not
o Number of absencescreate a percentage of amount of days attended school
o0 Teacher commentg adds comments on to report

Tuck shop reads
1 Uses spreadsheets to keep a record of prices and takings
1 Advantage: Easier to vary parameters to show how to optimize profits or to see why loss is being
made
1 System can be programmed to automatically warn of any problems
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Club and Society Records

1 Needto keep a record on members usually in a database
1 Usually payment details, contact details and interests
1 It makes it easy to match people with interests and send information about what they are interested
in.
9 This can be done my using mail merging
1 Easy tacheck memberships and send out reminders
1 Itis important to follow the data protection act.
Data Protection Act
9 Failure to abide to rules can lead to fines or imprisonment
Rules
91 Data must be fairly and lawfully processed
9 Data can only be processed for thiated purpose Data must be adequate, relevant and not
excessive
i Data must be accurate
9 Data must not be kept longer than necessary
9 Data must be kept secure
91 Data must not be transferred to another country unless they have adequate protection
Guidelines
1 5 2 t¢l€@ve personal information lying around
9 Lock all filing cabinets when leaving an office
1 Do not leave computer without locking or logging off
91 Protect passwords
1 Change passwords regularly
1 Do not fax or email anything of sensitive nature.
Record keeping

1 Record keeping is keeping files and information in a simple database and stored in electronic format
1 Itis used to make it easy to contact the customers and make it far more easy to search
1 Advantages:

0 Less room would be used up in the shop since no peguerds

0 Quicker and easier to find details

0 Less expensive. Not necessary to employ somebody to file and search

o Fewer errors due to no manual checking of paper files
91 Disadvantages:

0 Buy a computer and software
0 Would take time to transfer paper files to datade.
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Modelling applications

A simulation is the creation of a model of a real system on order to study the behavior of the system
The model is computer generated and is based on mathematical representations
The idea is to try and find out what mechanisrmsateol how a systenbehaves and consequently
predictthe behavior of the system in the future and also see if it is possible to influence the future
behavior
Computer models have the advantage that they save money, can help find a solution more quickly,
and can be considerably safer
Examples of a modelling application are:

0 Tuck shop model

o Traffic light simulation

Why simulations are used

They are less expensive than having to build the real thing e.g. bridge
On many occasions, it is safer to run a simufatio
With simulations various scenarios can be tried out in advance
It is nearly impossible to tryout some tasks in real life because of the high risk involved
Some applications may take years before a result was krgoguricker
Limitations of Simulations:

0 They are only as good as the data used and the mathematical algorithms representing the

real life situation therefore have limited use in complex applications
0 Can be very expensive to set up and often require specialist software
0 Frequently require very faprocessors

Types:of Processing

Batch Processing
Number of tasks are collected together over a set period of time
Job then loaded into a computer system and processed all at once
Once the batch processing starts, no user interaction is needed
This type oprocessing can be done where there are no time constraints
A big advantage of batch processing is that job can be processed when the computer system is less
busy (e.g. at night) so use of resources is optimized
Used in billing systems, payroll systems anacessing of bank checks
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Realtime (transaction) Processing

1 Real time processing is an example of online processing.

9 Itis used in things like booking seats in a flight or at a theatre.

9 This type of processing is required so when a query isteeresponse to it should be immediate to
prevent any problems(e.g. in booking seats if the response is not immediate then can cause
problems like double booking)

1 Examples that use Retine are :

Flight bookings

Cinema

Theatre bookings

Automatic tellermachine (ATM)

o O O

Realtime Process Control
T 1fGK2dz3K AGQ4a |y SEIFYLES 27F 2 yirheNtsasactionNprocdssidgh y 32 A
1 System usually involves sensors and feedback loops
1 Inreaktime process control, physical quantities are conglly monitored and input is processed

sufficiently quickly to influence the input source

Control Applications
Turtle Graphics

1 Based on computer language called LOGO and is now usually known as turtle graphics
f LG Aa GKS O2y GNRf S2F 20yKS YORQ WAIYSINI 2270 NS SWii daNeli fF v ¢
which can be typed in
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Command Meaning
FORWARD: Move ocm forward
BACKWARD Move woem backward
LEFT Turn left throughQdegrees
RIGHT Turn right throughQ2degrees
REPEAT Repeat next set of instructioristimes
ENDREPEAT Finish the repeat loop
PENUP Lift the pen up
PENDOWN Lower the pen
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