
Computer Studies

Standard Grade Computing

Revision Notes and Questions
The Computing Studies examination at Standard Grade tests Knowledge and Understanding and Problem Solving. 

To answer Knowledge and Understanding questions you must learn information. 

Answers to Knowledge and Understanding questions are based on recalling knowledge.

Answers to Problem Solving questions require you to apply the knowledge to solve novel or new situations.

These Revision notes have been divided into the following sections.

General Purpose Packages

Computer Systems

Commercial Data Processing

Automated Systems

At the end of each section, and at the end of major sections in GPP and Computer Systems are revision questions.  Answer these questions on paper or in your jotter as directed by your teacher.  All pupils should try and answer all the questions without an asterix  (*) but Credit pupils should answer all the questions.  The * denotes a question based on credit content.

If you answer all the questions you will have covered all the points you need to know for the prelim and exam.

The questions are all short answer KU questions and are not really similar to exam questions.  The only way to prepare for the exam is to thoroughly go through past papers.   Buy the past paper book from a bookshop if the school cannot give you at least four years of past papers.  It is not very expensive and could be a very good investment.
GENERAL PURPOSE PACKAGES

The main sections of General Purpose Packages are :-

1 Why we need General Purpose Packages

2 Hardware and Software associated with General Purpose Packages.

3 Some Aspects of General Purpose Packages.

4 Communications

5 Implications

6 Word Processing

7 Spreadsheets

8 Databases

9 Graphics

Hints and Tips for GPP

The GPP section is half of the course and you will find that half the exam is devoted to GPP.  Ignore it at your peril.

If you are asked how to perform some task with a package always begin by selecting something.  Always think of saving it and how it is to output.  These three actions will usually guarantee you half the available marks.

WHAT ARE GENERAL PURPOSE PACKAGES?
F/G/C

A program which makes a computer carry out a specific task is called an application package.   A General Purpose Package is an application package designed to help a user solve a variety of problems.

Data is what goes into a computer.  Information is what comes out after the computer has processed the data.

We need General Purpose Packages: -

· To store information.   Computers store information both short term in their internal memory or RAM and long term on Floppy Discs, Hard Disks, CD Roms and other examples of backing storage.  Writing text with a Word Processor or creating graphics are also examples of storing information

· To retrieve data.  We can retrieve or get information back from a computer by loading in into the computers memory and displaying it on the screen or printing out a hard copy on paper. We can use specialist General Purpose Packages called Databases to help us store and retrieve information.

· To help with communications.  We can use computers and General Purpose Packages to send information and receive information from other computers. 

· To make sure information is accurate, complete and up to date.  General Purpose Packages can make work more accurate. We will be examining how spreadsheets can produce exact calculations, how spell checkers can eliminate errors, and how CAD and graphics packages allow people to draw to high degrees of accuracy.  Because we can change or edit information easily and quickly we can keep the information complete and up to date with ease. Without General Purpose Packages this could not be carried out nearly so well.

· To pass information between and within organisations.   General Purpose Packages not only let us create information easier, we can distribute it around organisations and indeed worldwide. We will be looking at how General Purpose Packages make it easily to pass the information to others nearby, or indeed far away, perhaps on the other side of the world.

HARDWARE AND SOFTWARE ASSOCIATED WITH GENERAL PURPOSE PACKAGES.
 F/G/C
i Hardware is the physical parts of a computer

ii Software is the programs, which run on a computer.

Lets look at the Hardware involved in General Purpose Packages.  Different types of computers can be used to run General Purpose Packages

1 Desktop computer.  A desktop computer does as the name suggests, fit on a desk or table. It usually has a full size keyboard and screen it may have its own printer or may be connected to a network.

2 Laptop Computer.  A laptop computer is designed to sit in the users lap and is ideal for transporting.  Some laptops have track balls or tracker balls to avoid the use of a mouse in a confined area.  They usually have a keyboard but it may be slightly reduced in size. They run on batteries making them portable.

3 Palmtop Computer.  A palmtop is a tiny computer designed to be very portable, palmtops have a reduced screen and keyboard. Some use a pen or stylus to allow the user to write directly on the screen. Handwriting recognition software can be used to allow the palmtop to translate the users writing.

As GPPs are designed to solve problems, the end result is usually a print out.  Remember to choose a printer suitable for the job at hand. It may be necessary to select a higher quality printer for graphics for example than for a payslip printout.

Software

We have already learnt that General Purpose Packages are examples of application packages designed to solve a variety of tasks.

Here are some examples of General Purpose Packages you may have met.

Word Processing

These are used to prepare text, things like letters, reports written homework etc. 

Databases

These are used to store and retrieve information. Details of people, products etc. 

Spreadsheets

These are used to carry out calculations they often work with columns of figures then planning costs or perhaps keeping financial details. They are also often used to produce charts of numerical information. 

Graphics

These programs help you create and edit pictures or drawings and can also involve charts. 

Browsers

These are used to help you find your way around the World Wide Web. This is the area of the Internet, which consists of electronic pages of information. A browser helps you move around and between pages of information known as web pages. You can jump from one web page to another by simply pressing buttons or specific words, even though these pages may be from sites held on computers in completely different parts of the world.

Electronic Mail

This is a group of General Purpose Packages, which allow us to communicate with others by our computers. We can send and receive messages all over the world at our convenience regardless of whether or not the person we want to communicate with is available to receive the message or not. 

Expert System

These are a group of General Purpose Packages designed to help us to use the computer as an expert.  With expert systems we can consult the computer for advice.

Knowledge Based Systems.
C

At Credit level you should know about this group of packages specifically designed to allow you to obtain knowledge from computers.

This is all part of a subject called Artificial intelligence. Artificial Intelligence dates back to the 1950s and is basically concerned with trying to make computers display examples of human behaviour or intelligence. Subjects that require computers to think, make decisions, offer advice, talk or understand day to day human language all come under this subject. One particular example of Knowledge Based Systems is the Expert System.

An Expert system is made up of three parts.

a) The facts and rules known as the Knowledge Base. It is the job of a Knowledge Engineer to obtain these facts and convert them into a language, which the computer can store.

b) The program. This is called the Inference Engine or Expert System Shell. The Inference Engine uses the knowledge base to draw inferences or conclusions. In short, the program is designed to find out all it can from the knowledge available.

c) The User Interface. This is the part of the Expert system, which allows the user to ask questions or queries of the system. The Expert system will use the Inference Engine to interrogate the Knowledge Base and give back any knowledge requested that it can find.  A good expert system like a human expert should also be able to say HOW it has arrived at some advice or WHY it is asking you questions in its search to find specific answers.

 Dedicated Systems
F/G/C

There are some computer systems which are designed to do one job only.  Some computers are dedicated systems.  A dedicated system is designed to do one particular task e.g. a dedicated Word Processor.

Storage of Information
F/G/C

Storing information is not a new thing.   However with computers and electronic storage we can.

i store information in a smaller area.

ii retrieve information more quickly

iii sort information into different orders.

iv accesses information from far away.

Three types of data that computers store are, text, numbers and graphics 

The need for backup
F/G/C

A backup is a second copy.  It is important to keep backups of important data. Remember a company cannot buy a new list of its customers and their accounts if they are lost or damaged. You will learn in a later section how companies keep several backups of data in case something happens to the original. Backups should be made regularly.

Order of Magnitude of Storage Capacity.
C
This page of writing has approximately 80 characters to a line. Each page is 25 lines long so each page is 2000 characters. 80 x 25 = 2000.

We use 8 bits or a byte of computer memory to store one character, so this page uses up 2000 bytes of memory.

The same applies to databases. If we can calculate how many characters are in a database we can calculate how much storage is needed.

Where there are lots of bytes we tend to refer to them in kilobytes written as K.

1024 bytes = 1 kilobyte. Or I K

You will be learning about Mega and Giga bytes for even larger amounts of memory later in the course.

The Human Computer Interface.
F/G/C
The Human Computer Interface (HCI) is the way the computer and the user interact.   The computer is a complex machine made up of electronic circuitry, wires and components.  The user needs to give instructions and the computer needs to output information to the user.  The Human Computer Interface governs how the interaction between user and computer takes place.  You need to know about three kinds of HC, Menu Driven, Command Driven and Graphical User Interface (GUI)

Menu Driven Interface
In a menu driven interface the user is presented with a list from which they must choose rather like a menu in a restaurant.

Advantage This is particularly good for beginners who are using a program for the first time as all the options are presented to the user.

Disadvantage. This form of interface is restricted to the options available in the menus. If lots of options are needed then long lists of options must be given or else several levels of questions may be needed to cover all possibilities. This can be slow to use.

Command Driven Interface
In a command driven interface the user must type into the computer a command which will instruct the computer to carry out a particular task.

Advantage. This is very flexible and an experienced user can quickly instruct the user to carry out a wide variety of tasks.

Disadvantage. This form of interface requires the user to know the exact command or else the computer will not know what to do. Likewise, if the wrong key is hit by mistake, the computer will not respond in the way expected.

Graphical User Interface.

Graphical User Interfaces or GUIs as they are known are a very popular form of HCI

Most modern personal computers sold today come with a Graphical User Interface.

They are said to be User Friendly, as they are easy to use.

Graphical User Interfaces often use a WIMP environment.  WIMP stands for Windows, Icons, Mice and Pull Down Menus

Windows are the separate areas on a screen in which different processes take place.  Windows are also a useful way of illustrating how files and applications are held on the computer.

Icons

These are small pictures used to illustrate different file types.  E.g. Folders, files and applications.  Graphic Icons can also be used to help us choose tools.  E.g. graphic of drawing package. We will look at some icons when we look at specific general purpose packages in a later section.

The mouse is of course the piece of hardware we use to select and activate specific events. By moving the mouse, we move a pointer on the screen. By pressing the mouse button or buttons, we tell the computer we want it to do something.

Pull Down Menus

These are the various options, which are available to the user. When you have finished with the menus they disappear so as to prevent the screen becoming cluttered with lots of menu items.

Note some books refer State W stands for Windows, I for Icons, M for Menus and P for Pointer. Either of these alternatives is acceptable in Standard Grade Computing.

On Line Help. 
F/G/C 
One way of making the HCI more user friendly is to include ON LINE HELP.  On line help is help which is available on the computer.  The Packages on line help file can be consulted without leaving the package.

On line Tutorial
F/G/C

An On line Tutorial is a way of becoming familiar with a new package by running a training package on the computer. On line tutorials are specifically designed to teach you about the package. You often run an on-line tutorial before you start to use the package.

Selection of packages
F/G/C

We choose the appropriate GPP depending upon the type of task or tasks we wish to perform.

Word Processors Ideal for wording with text, producing reports, letters etc

Databases For storing and retrieving information 

Spreadsheets For calculations 

Graphics for dealing with pictures, photographs, clip art also CAD and charts.

We can also use the packages to carry out more than one function such as.

Placing graphics in a WP article. 

Adding charts to a spreadsheet

We can also have pictures associated with databases.

	
	General Purpose Packages – Revision Questions



	1
	Word processors and databases are 2 types of general purpose packages. Write down 2 more types.



	2
	Write down three different types of data that can be stored in general purpose packages.



	3
	Give 5 tasks that people wanted done on computer, which led to the development of general purpose packages.



	4
	General purpose packages have a number of common features :


e.g.     i)
open  a document




close  a document

-     give 3 more



ii)
insert  data




move data


-     give 4 more



	5
	Explain what is meant by the human computer interface.  Why do most users prefer menus to typing in commands? 

 Is this true for all users?



	6
	Give an example of a graphical user interface.



	7
	In what ways are pull-down menus and windows useful features on modern computers?



	8
	What do on-line tutorials and on-line help mean?



	9*
	What is meant by a Knowledge System?   (This is sometimes called a knowledge-based system or an expert system).  Give examples of uses.



	10*
	Give typical capacities for :  1) floppy disc    2) fixed hard disc    3) CDROM  4) DVD



	11*
	How many bytes in a kilobyte (answer exactly)?   What comes next  - byte, kilobyte,....,.....?



	12*
	Nowadays the world is very dependent on the flow of information.  Describe 5 ways in which the use of general purpose packages help with this.



	13*
	What are printer drivers?



	14*
	What are headers, footers?    Give an example of altering HCI parameters.


SOME ASPECTS OF GENERAL PURPOSE PACKAGES

Software Integration
F/G/C

Some General Purpose Packages can be integrated or used together to perform a variety of tasks.  Integrated packages are packages that have a number of General Purpose Packages sold together under one environment. We will be looking at the following features of package integration.

Links between tasks

Most Integrated Packages consist of.

Word Processor

Database

Spreadsheet

Graphics

Many also include communications software to allow the files, which have been produced to be sent to other computer users elsewhere.

We can use each area separately or link the data from the different parts to carry out a variety of tasks

E.g. 

1 Enter data into a spreadsheet.

Cut data and enter into a report on a WP.

2 Link data from a DB to a WP to form a standard letter

3 Create a graphic and use it in a report

Common HCI
F/G/C

The different parts of an integrated package have similar HCIs.

This does not mean that the way we use a word processor and a spreadsheet is the same. Obviously, they are different packages and perform very different jobs. However, there are several tasks that are similar in each part of the integrated package. E.g. Saving, Loading Files, Cutting and pasting Data, enlarging the screen.

These tasks are the same in each section of the Integrated Package because the HCI is kept similar in each part.  This common HCI makes Integrated Packages quicker and easier to learn and use than separate packages would be.

Ease of Transfer of Data

With an Integrated Package the data is held in such a way that information created in one part of the package can be used with ease in another part.  You have already seen data from a spreadsheet copied and pasted into a Word Processor. It is not always possible to transfer data from one General Purpose Package to another, but with integrated packages data transfer is usually possible.

Static and Dynamic Linkage of Data
C

Data can be copied from one GPP into another.

Example of pie chart copied to WP.

If we change the original picture and the inserted graphic does not change we say that there is a static Data linkage between the packages.

If we change the original picture and the inserted graphic does also changes we say that there is a Dynamic Data linkage between the packages.

	
	Integration – Revision Questions



	1
	What is an integrated package?



	2
	'The programs share a common HCI'.   Explain fully what this means.



	3*
	Explain static linking



	4*
	Explain dynamic linking.




COMMUNICATIONS
F/G/C

Communications involves sending information from one place to another.

Electronic communications 

All data held in computers consists of a collection of 1s and 0s known as binary. For example, the letter D is held as the number 68. This is coded in the binary system as 1000100

This information can be sent down wires as two different voltages.   All information held in computers can be coded into binary and sent down wires. This is the basis of electronic communication.

Networks 

A network consists of two or more computers connected together so that they can share information.  At its simplest level a network can be a couple of computers in one room or building sharing a printer. However some networks consist of literally thousands of computers linked together all over the world so that they can share information. The Internet is one such network with millions of users at this time.

Local Area Networks  - LANs

Usually in one building or location.

Tend to use dedicated cables to connect the computers.

LANs allow us to share devices and information.

Wide Area Network

We can also communicate messages using WANs, which tend to be spread over a much wider area and can in fact be worldwide. Because of the distances involved Wans tend to use existing telephone cables to allow two distant machines to communicate.

E-mail
E-mail or electronic mail is a way of communicating electronically using computer networks.  E-mail works on the principal that all users have an area of memory on a central computer into which messages can be left for them to read at their convenience.

Advantages of Email.

1 Email messages are delivered much quicker than using conventional post

2 Email can be cheaper than conventional mail, although often there is a telephone charge and also can be a charge for using the system. Email is particularly economical when a similar message is to be sent to a batch of people at the same time. The same message is sent to a list of people in one action. This is of course much cheaper than sending lots of copies in individual letters.

3 Email can carry messages with attached files so the receiver can load the message directly into their computer and use or edit them. This of course is not possible with a message on paper.

Disadvantages of Email

1 Not everyone can be contacted by Email

2 the receiver may not read his mail regularly

3 It usually costs to open up an Email account, and telephone time can be expensive.

Reliability of data links

All networks rely on data travelling down wires.  It is possible that data can be misread during communication. To avoid errors various methods are used.

Multi-Access
C

At credit you should be aware of the possibly of communications allowing multi-access.  Multi-access is where several users can contact and use a computer at the same time.  An example of multi-access may be when several users are connected to a large computer.  Each user may be unaware that any other person is sharing the computers time.

Modem
C

Computers are digital devices; they store and work totally with numbers. Anything held in a computer such as text, graphics even sounds must be coded digitally as numbers.

For computers to communicate using telephone lines, the digital signals they produce must be converted into a form, which the telephone lines can carry. Telephone lines are of course originally designed to carry the human voice.

A modem is a device, which converts the digital information produced by a computer into a suitable analogue signal so the conventional phone line can carry it. A further modem at the other end converts the signal to digital again for the other computer to understand. 

Many modern telephone lines are now digital. With such lines modems are not necessary.

Teletext and View data

Teletext & ViewData
F/G/C

Two forms of communicating information are Teletext and ViewData. In many ways these two systems look similar as they both use low-resolution graphics to display information. There are however several differences between the two.

Teletext

This is a way of communicating information on television sets.

The user selects a page of information to be displayed on their TV by using a hand controller. The TV channel along with the normal TV program broadcasts the pages available for display. When the requested page is next broadcast it is held in the computer and displayed on the TV screen until the user selects a new page or changes back to the conventional TV program.

Teletext is a one way system; it is not possible to send information back to the TV Company.

Teletext has a limited number of pages it can broadcast. This keeps the delay between requesting a page and receiving it to an acceptable time.

ViewData

Unlike Teletext, ViewData is a two-way system.   With ViewData you can send as well as receive information.

ViewData requires a computer or special ViewData terminal connected to the telephone lines.  The host computer is not restricted to holding a small number of pages, so ViewData systems can have many thousands of pages of information as opposed to a few hundred with Teletext.

Because ViewData is two-way it is ideal for booking systems as you can send and receive information.   A travel agency is a very good example of a company still using a ViewData system. 

Facsimile
F/G/C

Facsimile or FAX is a way of sending documents from one place to another using the telephone system.

The document is placed into the reader and the number of the receivers fax machine is enters.

When a connection has been made the document to be sent is fed into the sender’s machine and the details on the paper are scanned in and converted into a series of numbers, which hold a description of what is on the paper. This is done by breaking the page down into lots of squares of pixel points, which are either black, or white the details of these pixels are sent down the telephone line as a series of high and low sounds.  The fax machine at the other end rebuilds a copy of the page by converting the sounds back into the black and white pixel points and prints out the document.

On-line

In the computing world something is said to be on-line if it is connected to a computer so it can send or receive information to or from it.

Here are two examples of how the phrase may be used: -

A printer being on-line meaning the printer is connected to the computer and ready to begin printing

A computer being on-line with the Internet. Meaning that a computer is connected to another computer elsewhere ready to begin receiving or sending information.

Off-line simply means not being connected to a computer.

	
	Communications – Revision Questions



	1
	What is a local area network?  What equipment is required?



	2
	What is a wide area network?  What equipment is required?



	3
	Explain how a fax machine works.



	4
	Explain how electronic mail works.  Give an advantage and a disadvantage.



	5
	Give two differences between Teletext and ViewData.



	6
	What is meant by on-line?



	7*
	Explain what is meant by a multi-access system.    Give an example



	8*
	What are remote terminals?



	9*
	What important part does the computer's operating system play?




IMPLICATIONS OF GENERAL PURPOSE PACKAGES.

Social Implications
F/G/C

GPPs have changed the types of jobs that many people do and working conditions have changed.  For example typists no longer sit in noisy typing pools at manual typewriters but are more likely to work in a small group at a word processor in a quiet and air-conditioned office.  With GPPs new skills are required leading to vast amounts of retraining.

With GPPs new possibilities have been made possible. For example companies can easily produce mail shots where by large number of potential customers can be targeted with ease. 

Security and Privacy Implications
F/G/C 
Holding data brings certain responsibilities.  Three important issues are: -

a) Right of access to data

b) The need for accuracy of data

c) Protection against data loss

Right of access to data

In general people have the right to examine personal data held about them on computer. This helps with ensuring that if there is an error it can be quickly located and altered. There are however some exceptions to this right of access.  E.g. the Police and Government security.

The need to check accuracy

One advantage of allowing people to see data about themselves is that any errors can be quickly spotted and rectified.  A Disadvantage is that it may lead to disagreement about the information and could be used by some people in an incorrect manner. E.g. Criminals

Precautions against data loss

Most systems have a password to prevent unauthorised access or “hacking”.

A password is a simple code known only by the authorised user. It must be entered correctly by the user before they can use the system. 

The Data Protection Act
C

States that: -

1 All data held on a computer must be registered with the Data Protection Agency

2 If you wish to inspect data held about you can request to see your own personal data.

3 If data held about you is incorrect you can demand it is changed. (This isn't the same as demanding something you don't like is altered.) It must be shown to be WRONG before it need be altered.

The Computer Misuse Act 
C

This Act makes it illegal to hack into a computer for which you have not right of access.  The Act makes it illegal to create or deliberately spread viruses, which cause malicious damage to computers.

The data subject
C

The data subject is the person who the data is about and the data user is the person who is accessing or using the data.

Economic Implications of GPPs
F/G/C

Most packages cost money to buy and set up and we call this the initial cost. Most packages are frequently being upgraded and replaced and this is an ongoing cost. There are running costs as well. These can include the cost of paper, discs, and other consumable items like printer ribbons and cartridges. There are also telephone and potential subscription charges.  As well as staff payment there is the ongoing cost of retraining staff. 

Advantages of General Purpose Packages
F/G/C

1 GPPs speed up processing 

2 GPPs make processing more accurate 

3 GPPs make it easy to amend or edit documents 

4 GPPs Increase Production (1 WP operator can do the work of 10 conventional typists)

5 GPPs make the layout of documents much more flexible. 

6 With the use of improved communications information is available at the touch of a button.  

	
	Implications – Revision Questions

	1
	Give examples of how some jobs have changed.



	2
	Describe how working conditions have improved.



	3
	What steps can people take if they are worried about personal information being held on them on computer?



	4
	Describe some methods of ensuring that data on computer is secure.



	5
	What kinds of costs are involved in setting up and maintaining a computer system?



	6*
	Describe the main terms of the Data Protection Act 1984.



	7*
	What was the purpose of the Computer Misuse Act 1990?



	8*
	What are data users?   What are data subjects?



	9*
	When setting up a computer system, what are the various staff costs involved?


FEATURES OF GENERAL PURPOSE PACKAGES
F/G/C

Before we examine the more detailed skills about GPPs that you can be questioned about in the examination, we will first look at some skills common to each of these 

Common Features of Most General Purpose Packages
F/G/C 

You should be able to do each of the following activities on most General Purpose Packages: -

1 run /open application:

2 new

3 open/load file

4 save a file

5 print a file or part of a file/document

6 insert/amend/delete

7 change text appearance

8 copy/move 

An application is the program that we run to carry out the task.

A file is the specific information created using the application

E.g. A Word Processor is an Application but the letter we create using the Word Processor is known as a file.

When we OPEN an application we transfer it into the computers RAM and when we RUN an application we actually set it going.

Depending on the Human Computer Interface we are using, we can Open and Run applications by issuing a command, choosing from a menu or clicking or double clicking on an appropriate icon.

If we have already loaded an application into memory, we can create a new file. A new file is blank and contains no previous work.

If we have already loaded an application we can open files we have previously created.

We can save files. This means to store them on backing storage for future use. We must give the file a suitable name that we use to recognise it by. The computer will look after the details of where the file is actually held.

Printing is common to all General Purpose Packages. If more than one printer is available for example a laser and a colour printer we may be able to choose which to use, we can also decide which way around we want the print out to be, or select a quality of output. The program, which allows us to specify how we want a particular printer to behave, is called a printer driver. The printer driver will make sure that what is on the screen is reproduced by the printer. The printout is often referred to as a hard copy.

Insert means to add something new.

Amend means to alter something into something else

Delete means to take out something and not replace it.

All of these processes require you to select something and then do something to it.

Select then type

Select then add

Select then press the delete key etc.

Tip 

Quite often an examination question will ask you to describe how a process is carried out on the computer. Nearly always your answer should begins by selecting something. DON’T MISS THIS STAGE OUT!

We can change the appearance of text in a number of ways.

Changing the FONT. This is the shape of the letters we use different. There are thousand of fonts available; most computers will offer you a fair selection.

Changing the size of text.  Text is measured by the point size and is stated for example as 12 point.  This revision book has been produced in the font Times New Roman and the size 12 point.

We can change the style of text to Plain, Bold Underline or Italics and we can also combine each of these effects in a multitude of ways e.g.

Old English at 24 Point Underlined and Bold

 The ability to copy something and either move it or paste it back into a document is one of the greatest advantages of using a computer over a manual system. Regardless of whether we are dealing with text, a graphic object like a line or rectangle, or a complex picture, the principle is the same.

· Select the object to be moved.

· Either

Choose copy in order to make a copy of the object in an area of the computers memory known as the clipboard

OR 

Drag the object to the new position. 

TIP To drag an object press the appropriate mouse button and move the mouse to place the object. Do not release the mouse button until the correct new location has been reached.

· To paste a copy of an object. Make a copy as in 2.

Now choose to paste it as often as you like to get as many copies of the original as you require. 

Credit Level Processes 
C

Modern computers allow us to alter the HCI under which General Purpose Packages run.

Here are some examples of the kind of things we can do.

We can alter the background colours of the package, change the default desktop fonts, alter the layout of the desktop to suit our own personal preference and we can also select which tool bars we want available.

Add Headers and Footers 

Headers and footers like their names suggest appear at the top and bottom of every page in a document.  The particular quality of headers and footers is that the user only need to specify them once and the computer will automatically place them on every page.  It is possible to insert page numbers and dates, and the computer will automatically update them as appropriate.

Use Printer Drivers 

A printer driver is a piece of software which makes sure that the general purpose package is able to interact with a specific printer and produce a true representation of what is on the screen. It is possible to have any one of a number of different printers connected to your computer or network, all of which can work slightly differently. Most printer manufacturers supply printer drivers for different kinds of computers when you buy your printer. This way they can sell their printers to a much wider market.

Printer driver are usually similar to use, they allow you to set up different options like printer quality, page orientation, and select which pages of a larger documented are actually to be printed.

We will now look at skills needed in Word Processing, Databases, Spreadsheets, and Graphics.  The skills will be broken down into Foundation, General and Credit levels.

WORD-PROCESSING 

You should be aware of the following skills at foundation level: -

1 Entering Text

2 Word wrap

3 Altering the Line length

4 Centre text

1 Entering Text

The easiest way to enter text is by using a keyboard.

Don’t forget that we can also enter text by using Optical Character Recognition (OCR).  This involves a scanner and software, which is designed to understand the information read by the scanner.

We can also use Voice Input where we actually talk to the computer through a microphone and it tries to understand us, and Handwriting recognition which we have already seen this earlier in the notes when we studied palmtop computers.

2 Word wrap

When we enter text into a word processor we do not have to worry about typing past the end of the line, The computer automatically moves back to the next line and makes sure that the word fits by spacing out the rest of the words on the line. This is called word wrap.

3 Altering the line length. 

We can adjust how wide a document’s lines are by altering the line width. Simply enter the number of characters per line and the computer will automatically change the line length.

4 Centre text

We can change the way that text is presented on a page. We can select text and choose to centre it. This is particularly useful for titles or posters where we want to catch a reader’s attention or if we want a section to stand out from the rest of a document.

You should be aware of the following skills at general level: -

1 Standard paragraph

2 Search and replace

3 Spell check

4 Justify text

5 Tabulation

6 Alter page length

1 Standard paragraph

Standard Paragraphs consist of a library paragraphs which we can store and use in different situations.  We can make small alterations to standard paragraphs so they apply to specific situations. This can save us a lot of time as it is much quicker to load a standard paragraph into a computer and make a few changes than to create the paragraph each time we wish to use it.

2 Search and replace.

We use search and replace when we want to find occurrences of a word or phrase and change it to something else. We can select to change all occurrences of the word by using global replace. 

3 Spell Check

A spell check works by comparing each of the words in your document with a dictionary held in the computers memory. If a word is not found in the dictionary it is flagged up for the users attention. A highlighted word simply means that it is not recognised, it does not mean it is wrong. Also it is possible that the wrong word can be put in a sentence and the spell checker will not notice it.  It is possible to increase the computers vocabulary by adding new words to a dictionary.

E.g. A computer wood not find this word.

4 Justify Text

We can use justify to make text line up on the left edge, right edge or both edges. Justification is particularly useful when working with columns as it can add to the general appearance of a document.

5 Tabulation

This is the ability to lay out information into columns, as we would expect in a table.

By pressing the tabulation key we can be sure that each item in the table begins at a set distance across the page. We can use tab stops to alter where each column is to be placed across the page.

d) Alter page length.

We can choose to change the number of lines of text in a document. The computer will automatically insert page breaks after the required number of lines have been filled with text.

At Credit level you should know how to produce a standard letter.

A standard letter is used to prevent having to type basically the same letter again and again.  Some examples are: -

Letters, offering customers articles for sale.

Legal documents produced by solicitors.

Summonses and notices produced by the police.

These documents can be produced using a word processor.

Each letter is typed and blanks are left for items like names, addresses, which can be inserted later. The standard letter is saved to disc and loaded as needed.

Mail Merge

If the standard letter has to go to many people, the names and addresses can be stored in a database. Using mail merge facilities the missing details are automatically inserted into the letter and unique or personalised letters are generated.  A mail merge is a way of producing circulars or junk mail.

There are basically three stages in a mail merge: -

1 The database details are entered or loaded into the computers memory.

2 The standard letter is typed, but instead of leaving blanks, links are created indicating which field of the database is to be inserted into the document.

3 A mail merge is carried out. This automatically extracts the necessary data from the database and inserts it in the letter at the appropriate location. When the merge is printed a unique letter is produced for every person in the database.

This process is often referred to as a mail shot.

It has the potential of allowing a company to access many potential customers, but the unsolicited (junk) mail it produces is often unpopular with the many people who receive it.

	 
	Word Processing – Revision Questions



	1
	Explain
i) wordwrap

ii) text justification



	2
	How does a spelling checker work?



	3
	Suggest a situation where you would use :-  


a) standard paragraphs

b) search and replace



	4*
	Describe how a standard letter is created and when it would be useful.




SPREADSHEETS 
F/G/C

A spreadsheet is program used to do calculations.  When you open a new spreadsheet you are presented with lots of cells into which you can enter data.  The cells are organised as columns and rows.

We can enter three different things into a spreadsheet.

A value is a number. Values are usually entered by, selecting a cell, and typing at the keyboard.

Text can be entered by, selecting a cell, and typing at the keyboard.

A formula can be entered to link cells and perform calculations.

A formula can be used to carry out calculations.

We enter formula by typing an = followed by the calculation we wish to perform.

We can add cells by inserting a simple formula where we want the answer to occur.

=A1+A2

We can multiply cell by using the * sign

= B2*C2.

We can use any of the + - / or * signs in any combination along with brackets to form more complex calculations.

Some formulae use functions. These are built in commands that help us carry out calculations.

The SUM function is one example; we can use it to add up over the contents of a given range of 

Cells.

SUM (A2..A6).

A spreadsheet can be set to automatically recalculate all formula and enter the answers as soon as data is entered.  Alternatively, it can be made to hold back and only update the results of formula after the user has manually instructed it to do so. On older slower computers a delay often occurred whilst the spreadsheet calculated all its cell entries. It was a bit of a drag to say the least. The manual alternative was therefore a good way of preventing delays. With faster computers this is not usually seen as so important any more,

To insert a row or column.

Select the row or column before the one you wish to enter

Select the menu item or give the command to insert a new row or column

To alter the column width.

Select the column you wish to adjust by selecting the letter heading of the column required.  Now drag the cell dividers in the column heading to adjust the width of all the cells to that required. 

The word replicate means to copy something. If a formula is replicated into a new cell it will usually adjust its values to fit the new position.

When we alter cell attributes we change the way the data in it appears. This could be changing the number of decimal places visible, or we could perhaps add a pound sign to display it as currency. 

Charting
F/G/C

This is the ability to use a spreadsheet to automatically get the spreadsheet to create colourful charts from data held in the sheet.

The process is very simple.

The data wanted for the chart must first be selected.

The option is then selected to make a chart.

Most modern spreadsheets will allow a large selection of chart types and alternatives colours, shades or 3D options. The final chart can usually be resized and placed at a convenient position along side the original data.

Formulae involving conditions. (IF(...)).
C

The IF formula is used when we want to do different thing depending upon a condition or question.

The IF formula has 3 parts.

i The question

ii What to do if the answer to the question is YES

iii What to do if the answer is NO

Examine this formula.

=IF (A1 > 5, 0,1)

The formula is asking if the contents of A1 is greater than 5. If it is, 0 is placed in the cell where the formula is placed, if it isn’t 1 is placed in the cell. 

Examine this formula.

=IF (B5 <0, “yes”,”no”)

The formula is asking if the contents of B5 is less zero.

If it is, the spreadsheet will put the word yes in the cell containing the formula.

If it isn’t it will display no.

Relative referencing
C

We have already met this in the previous section. If we copy a formula over a number of cells the spreadsheet will usually copy it relatively unless you tell it to do otherwise. Relatively is the usual default way of copying cells on a spreadsheet.

When a formula is copied relatively, any cells referred to chance to accommodate the sense of the formula in its new position.

Absolute referencing
C

When a cell refers to a cell absolutely, the name of the cell does not change at all when the formula is replicated or copied over a number of cells.

The cell references stay exactly the same. 

Thus type of referencing is needed when all the cells have to refer back to one fixed cell for information. In the example below the VAT value is in one cell, all formulas refer back to cell F3.

Cell Protection
C

Cell protection is the ability to lock the contents of cells so that they cannot be altered. This is useful if we want to prevent users changing the contents of a spreadsheet, perhaps if it has important formula in cells which we do not want tampering with or changing by accident. 

	
	Spreadsheet – Revision Questions



	1
	What 3 things can a cell contain?



	2
	What types of charts can you get from a spreadsheet?



	3
	What changes can you make rows and columns?



	4
	Explain replication.



	5
	You can alter a cell's attributes.  Explain what this means.

Give examples



	6*
	Describe a situation where the IF function might be used.



	7*
	Explain the difference between a relative reference and an absolute reference.



	8*
	Explain cell protection.   When might it be used?




DATABASES 
F/G/C
A database is a general purpose package, designed to store, retrieve, sort and search data.  The database file is an organised collection of data, referring to a given subject.  The file is made up of a collection of records.  Each record holds information about one individual person or thing.  All records have the same layout.   All the records hold data in fields.

When we add a record to a database we are usually adding information about a new person or item.

We must choose to add the new record and then fill out the data in each of the fields for that record.

We can search a database by entering the details we wish to find and indicating which field we want to search for it. The database will automatically look through all the records and indicate all the record, which hold the required information.

We can create fields by choosing that option and telling the database the names of the fields we want to create. 

We can sort or change the order in which information is held by selecting the field name we want to sort on, and saying what order we want the information to be presented in. This is often numerical or alphabetic order.

At general level you are expected to be able to search on more that one field.  This amounts to what is called a complex search and can include the logical terms AND or OR.

AND indicates that both things must be true when searching in more than one place or field, OR indicates that at least one of the searches must be true.

E.g. Find all records in the database

 where 

the age field is greater than 45 AND the Town field = Glasgow.

Here all those found must be older than 45 and live in Glasgow also

Find all records in the database

 where 

the age field is greater than 45 OR the Town field = Glasgow.

Here all those found can be either older than 45 or live in Glasgow, they could belong to both groups but being a member of either is sufficient for them to be found.

Advanced Skills
C

1 Create a computed field

2 Alter the screen-input format

3 Alter the output format

4 Sort on more than one field 

A computed field is a field which gets its data by carrying out a calculation based on data held in other fields. The user never has to enter data into the computed field the program always does it by itself.

With most databases we can change the input screen layout so that it is presented to the person entering the data in a manner we like.

Typically we can change the position of the entry boxes for each field. We are able to change the order in which the blank fields appear to the user.

Similarly we can alter the way information is output from the database. We call the output a report and we can choose which fields are presented in the report and in what order. We may choose to have the information presented as a list or in columns, some databases have custom reports built in for outputting address labels, envelopes or lists.

We can sort on more than one field. When this happens the system must sort firstly on one field and then if two members have the same position a second field can be used to differentiate the order. The first field being the most important is known as the key field.

Make
 Year
Price

Ford 
2000
6500

Rover
1998
5600

Rover
1997
6000

Ford
1996
4500

Ford 
1995
3600

Rover
1995
3800

VW
1995
2900

These records have been sorted firstly by year and then by make. Only when the year is the same does the make get examined it is then used to sort out the order of all cars manufactured in that year.

	
	Database – Revision Questions



	1
	Explain the terms field, record, file.



	2
	Give an example of a complex search.



	3
	What are 2 formats of displaying a record?



	4
	What other operation, other than searching, can you carry out using a database?



	5*
	Explain what a computed field is.



	6*
	Explain how the input format on the screen can make it easier to enter data.



	7*
	Explain how the user can customise different output formats.



	8*
	Give an example of a situation where sorting on 2 fields is necessary.




GRAPHICS
F/G/C

Graphics programs deal with drawing and painting and can be used to convert statistical data into charts just like in spreadsheets.

We can draw graphics by selecting an appropriate tool and positioning and dragging on the drawing screen.

Some older packages used the keyboard to enter drawing details but a mouse or equivalent is now the most usual method of entry. 

Different tools represent different shapes available

The line, 

Rectangle

Circle or ellipse

The arc

Floodfill for filling closed shapes with colours or coloured patterns.

We can use the text tool to enter text on a graphic.

You should be aware of the following skills at general level: -

1 Alter a tools attributes

2 Scale a graphic

3 Rotate a graphic

Some tools are adjustable.

Here are some examples.

The line tool can be adjusted to draw in different colours thickness and patterns.

The spray tool can have its range and spray density adjusted.

The rubber can often be adjusted to rub out larger or smaller areas in one stroke.

These are examples of changing a tool’s attributes.

We can chance the size of a graphic by changing its scale

We can rotate a graphic so turns through an angle. 

	
	Graphics – Revision Questions



	1
	What different tools are normally available in a graphics package?



	2
	What operations can you carry out on graphics shapes?  e.g.  move




COMPUTER SYSTEMS

Hints and Tips for Systems

Systems is an important area of the course as there is a lot of detail to learn and it can crop up in questions from other areas.

In the exam the main Systems question is nearly all KU and it is important to get as many marks as you can here to help keep your KU grade up.   Drop most of them in this question and your grade 1 or 2 rapidly becomes a 7.
When talking about the portability of software do not say that it can be easily carried around.  The marker has heard that one so often it will put him or her in a bad mood with you for the rest of the paper.

Main Sections of Computer Systems

Hardware

Systems Software

Operating and Filing Systems

Low level Machine

HARDWARE

The Computer
F/G/C
The name given to the physical parts of the system is HARDWARE.  Each separate part of the system is called a DEVICE.   Some of these devices allow information to be put into the computer.  A computer system is made up of a central processing unit and main memory, together with input, output and backing storage devices.

A typical computer system has a keyboard and mouse, a central processing unit, a monitor, a printer and one or more disk drives.  A keyboard is an input device and allows information to be entered into the computer.  A printer and a monitor both allow information to be passed out from the computer and they are output devices.  A disk drive is used for storing information on a disk and it is a backing storage device.

When two or more computers are joined together the system is called a NETWORK.  Each microcomputer in the network has shared access to the hard disc, and any printers.  The hard disk holds programs and data files, which can be shared.  The advantages of a network are that expensive peripherals can be shared and software and files can be accessed from more than one computer.

Microprocessors
F/G/C
A microprocessor is a central processing unit stored on a single chip.  Microchips are made from silicon, are only a few millimetres across and contain all the circuits that make the processor work.  Each chip has a protective casing, and legs which allow it to be attached to the circuit.

Memory
F/G/C
A set of instructions that control the operation of a computer is called a program and is stored in the main memory of the computer.  This memory holds the programs that are currently running and all the associated data files.

A single storage location can hold one byte of information and a byte is the space needed to store one character.  These storage locations make up the RAM or Random Access Memory in the computer.  There are two types of memory, RAM and ROM or Read Only Memory.

The main store is often known as the RAM or Random Access Memory.  The processor can access any part of in order to get the information it needs or save the information it has just produced.  The main feature of RAM is that it is volatile.  This means that when the computer is switched off all the contents of the RAM are lost.

There is another kind of memory in most computers.  This memory retains all its information even when the computer is switched off.  It is called ROM, which stands for Read Only Memory.  As its name implies the ROM chip holds programs which have been pre-written and stored in the ROM. Some of the programs are used to start the computer up.

Backing Storage

F/G/C
Backing storage is used for permanent storage of programs and data.   Generally disks are used as backing storage, either permanent hard disks or floppy disks.  Disks have to be formatted before they can be used.  Formatting writes invisible tracks and sectors on the surface of the disk.

A CD-ROM does not need to be formatted and it can’t be accidentally erased because it is a read only disk.  Because the data can only be written to the CD once, but read many times we say that it is a WORM device (Write Once Read Many).  It is also possible to buy CD drives that enable you to write and rewrite data to a CD.  Most CDs commercially available are programmed to store at most 630MB of data.

Types of Microcomputer
F/G/C
There are several different kinds of personal computers on the market.  There are desktop computers which consists of a monitor, keyboard and CPU which all may be separate and cannot easily be carried around.  As their name suggests they have been designed to sit on a desk.  In most cases the entire computer sits on top of the desk but sometimes the CPU is a tower system which sits beside the desk with only the monitor and keyboard on the desk.  In most cases the CPU contains not only the memory and processor but also built in floppy disk drives, hard disk drives and CD ROM players.  The CPU can contain the most up to date processors and very large capacity hard disk drives.

Laptop or Portable computers are much smaller than desktop computers and come with a built in keyboard and screen. The screen is usually either an LCD or Gas Plasma screen which folds down when not in use.  Laptops can also contain the latest processors and quite high capacity hard disc drives.  Most laptops are able to be battery powered which makes them very popular with business people who travel and can take their computer anywhere with them.

Palmtop computers are called palmtop, not because they sit on top of a palm tree, but because they are so small they can literally fit into the palm of one’s hand.  They are all battery powered.  Some have very small screens and keyboards and store their data into RAM which is kept powered for a very long time.  The data can eventually be transferred onto a printer or another computer’s disk via a cable.  Their programs, usually word processing and/or data management are held in ROM.

Disk and Tape Access
C

Information that is stored on magnetic disc can be accessed directly because the read/write head can be positioned very easily to the correct place where the data is stored on the disc.  Magnetic discs are therefore essential for applications where the retrieval of data is completely random (unpredictable) and has to be carried out rapidly such as in enquiry systems for airline reservations and theatre bookings.

Information which is stored on magnetic tape can only be accessed sequentially i.e. one record is read followed by the next record and so on until the end of the tape is reached.  It is essential that the data on the tape is in the same order as it is needed for processing.  An example would be employee records for calculating salaries and printing salary slips, or telephone and electricity bills.

Capacities of Media


C

The amount of data a floppy disk can hold is measured in Kilobytes which we shorten to KB, whereas CD-ROMs have a capacity measured in Megabytes or MB, and hard drives have a capacity measured in Gigabytes or GB.  The capacity of a disk depends on how it is formatted.



1024 bytes = 1 Kilobyte (MB)



1024 KB = 1 Megabyte (MB)



1024 MB = 1 Gigabyte (GB)

Input devices

F/G/C
The keyboard is the main way of entering text into the computer, the mouse is used to point at and click on icons in a windows environment, whereas a trackerball is an upside down mouse found on a laptop or portable computer.

A graphics tablet is used to transfer drawings directly into the computer and needs a special program to capture the drawing and transfer it into the computer’s memory.  A light pen usually works by letting you trace an image directly onto the screen.

Touch sensitive screens have a special membrane covering the screen and software divides it into sectors.  When a sector is pressed an action is triggered.  These are often seen in financial dealing rooms on the TV.

Scanners are used to input text and graphics directly into memory.  A scanner needs special software to drive it and other programs to enable it to scan text and graphics.  Flatbed colour scanners are most popular nowadays as their price has dropped significantly over the years.  

Voice recognition is where a computer can be fitted with a microphone and the correct software to allow a user to dictate speech to it, which it then turns into text.  This text can then be used in a word processor. This is still quite slow and is only now starting to take off with the latest generation of very fast computers.

Other input devices include a joystick commonly found on games machine and a microphone used to capture sounds.

Handwriting recognition has moved on from Optical Character Recognition to virtually being able to read (like a scanner) very neat handwriting.  Various palm top computers use a stylus that allows the user to write onto the small screen.  After a while the system "gets to know" the user's handwriting and can then easily change their writing into text, which again can be used by a word processor etc.

There are other specialised user interfaces in use, particularly in the areas of the disabled and military uses.  You may have seen the “straw” used by some paralysed people to control the computer which controls their wheelchair, or heard about the so-called thought control helmets worn by fighter pilots.

Output devices

F/G/C
The two main output devices are the screen or VDU allowing the user to see what is going on in the computer, and the printer, which gives the user “hard copy”, or printed output.  Some users may require a plotter rather than a printer.

VDUs
Depending on the type of computer there are several different types of VDU or Monitor available.  Although a monitor looks like a TV set the first basic difference is that it cannot receive TV signals, but can display the output from the computer.  It depends on the quality of output from the computer what type of monitor is required or desired.  The first basic distinction is between black and white or Mono and Colour.  Colour monitors are most common nowadays and are available in different sizes and resolutions.  Some have loudspeakers built into them for use in multimedia.

Printers
There are several different kinds of printers on the market today; they are divided into three main categories: impact, ink-jet and laser.

Impact Printers are mainly dot matrix printers since daisy-wheel printers are no longer manufactured because of the availability of cheaper laser printers.

Ink Jet Printers use a cartridge of ink, which is directed on to the paper by jets to form the characters.  They are quiet and produce an excellent quality of print, but the cartridges can be quite expensive to replace.  Most Ink Jets are now colour and generally have two cartridges, both colour and black.

Laser Printers are fast, quiet and produce excellent quality.  One can combine text and graphics easily on a page.  A laser printer composes a page in memory and then prints the whole page.  The only disadvantage is the expense of buying and running the printers.

Plotters

Architects, engineers and designers, using a Computer Aided Design (CAD) program, to produce technical drawings for commercial use, use plotters.  Plotters generally take the form of a “flat bed” where the paper is laid.  A pen is placed in the hopper, or a cartridge is fitted and the computer directs the pen around the page and so produces the drawing.  The Technology department in your school may have one and let you see it in action.

Multimedia
C

Multimedia is a collection of text, graphics, sound and movies in any combination brought together in a computer program.  Examples of multimedia software are games, encyclopedias, “walk throughs” (art galleries, universities etc.), and educational programs

Backing Storage for Multimedia

Multimedia programs are usually very large because they contain complex colour graphics, movies and sound which each take up a large amount of storage space.  These programs can exist on floppy disks, hard disks, CD ROMS and other media such as optical disks, CDi (interactive CD) and interactive video. 

Input Devices for multimedia
Obviously text must be entered via a keyboard, a mouse is used to control operations and a scanner is used to input pictures and graphics. Sound can be input via a microphone and music, taped speech etc. via a sound input socket.   Still pictures can be taken on a Digital Camera, and input to the computer via a cable, and movies are usually input via a video camera.  Virtually all computers require special audio-visual (AV) software and an AV adapter.

Output Devices
In general all images (text, stills and movies) are output to a high definition colour monitor, but all computers need a high quality graphics adapter built into them.  This is where the monitor plugs in to the computer.

Sound is more complex and most computers can only emit simple sounds via their basic hardware. To play music and speech a special adapter called a sound card has to be fitted to the computer.  This creates an un-amplified sound which has to be played through an amplifier and then a loudspeaker to gain the full effect.  Modern powered speakers are usually supplied as part of a “Multimedia Kit”.

Effect of Changes in Technology
C
Every year the number of storage locations that can be placed on a single chip increases and the number and complexity of circuits on a microprocessor have become greater. The chips become more powerful and peripherals become more sophisticated.

The main effect of changes in technology is that computers become more sophisticated and powerful, while at the same time become cheaper.  The capacity of memory has gone up while the price has come down.  The latest computer has become outdated within a year.  That is not to say it will not work or isn’t useful.  It will still be able to do what it could when it was bought.

Another area of great change in recent times has been in communications.  As Britain’s old telephone network has been replaced by digital lines and digital telephone exchanges, so data transfer speeds over phone lines have become very fast.   Large amounts of data can be downloaded from information systems such as the Internet, which is very popular.  This new technology has made communications very much cheaper in recent times and much more powerful than the old analogue systems.

Software has become a lot more powerful as the hardware has improved, but unlike hardware has in many cases become more costly.  It is probably true though that as more and more software is sold it becomes cheaper and certainly provides more power per pound than earlier versions.

	
	Hardware Questions

	
	

	1
	What do ROM and RAM stand for?



	2
	Explain in your own words the difference between RAM and ROM



	3
	Why do computers usually have both?



	4
	What is the main advantage of storing a program in ROM?



	5
	Describe in your own words the function of the microprocessor.



	6
	How does the processor know where to fetch a piece of data from in memory?



	7
	How many memory locations will there be in a computer with the following sizes of RAM?  i) 32K, ii) 640K,  iii) 1MB,  iv) 4MB



	8
	List all the input devices you can think of or find in the materials you have and briefly describe the function of each device.



	9
	List all the output devices you can think of or find in the materials you have and briefly describe the function of each device.



	10
	Why do computers have backing storage devices?



	11
	What is a simple way of saying that a piece of memory is copied to backing store?



	12*
	For each of floppy disk, hard disk and CD-ROM:-

a) What is the capacity of each

b) What device would you use for storing data in a real-time situation and why?

c) What is the main difference between a CD-ROM and a hard disk?

d) What does WORM stand for and what does it mean?



	13
	An office would like to buy a quiet, but inexpensive printer for occasional use.  What kind would you suggest they buy and why?



	14
	An office would like to buy a quiet, printer for shared use over their network.  What kind would you suggest they buy and why?



	15
	What are the 2 main differences between daisy wheel and dot matrix printers?




	16
	What device would you use to input a picture and save it onto disk?  What kind of disk would you need to store these images and why?



	17*
	What advantage does an optical device (like a Jaz disk) have over CD-ROMs?



	18
	What hardware device does a computer user need to access the Internet?

What other two items does the user need other than a telephone line?



	19
	Describe two advantages for an office in having a networked system of computers.



	20*
	What changes in technology have made computers become more sophisticated and powerful, while at the same time become cheaper and communications faster.


SYSTEMS SOFTWARE

F/G/C
As well as hardware a computer needs a set of instructions called a program, and data in order to carry out each task.  This is called software.
Programs control the actions of a computer.  There are several different types of program.  For example: -

1
The user’s own programs - usually typed in at a keyboard and then saved on a disk.

2
Application packages.  Programs bought “off the shelf” to do a particular job.  

3
Systems Software: - These are the programs usually supplied with a computer, which are essential for its operation.  They contain the operating system and utilities, and are usually supplied on floppy disk or CD-ROM and on ROM chips in the computer.

A PROGRAM is a list of instructions that the computer can obey, written in a special language.  The computer’s own language is called machine code, which is a low-level language and consists of combinations of the numbers 0 and 1, a binary language.

Data is the information which the computer needs in a form which it can understand.  It can handle all sorts of information, numbers, text graphics, sound, sensory (such as temperature, pressure) and video.  However, all these different types of information must be converted into the computer’s own language before it can begin to process them.  All the data must also be converted to binary for the computer to be able to understand it.

A computer is very versatile, it can carry out many different types of tasks - it can do calculations, produce sound and simulate human speech, draw, control robots, and many other things.  It is able to do these because it can be REPROGRAMMED.  This means that a new program can be entered in order to make the computer carry out a different task.

Computer languages
F/G/C

The computer’s own language (the code that the machine uses) is called machine code.   It consists of only two numbers, 0 and 1, and uses the binary system to represent numbers and letters. In the early days of computing the programmer had to use machine code to write instructions for the computer to follow.  Nowadays special programming languages are used which are called high level languages.  

The computer language BASIC is a high level language and you will have used a high level language when you learned to program.  High level languages make it easier to program the computer because a typical high level language looks a little like English.  They must be translated before they can be run because they must be turned from near English to binary.  They are intended to help the programmer solve problems and are usually easy to change.

The need for translation
F/G/C
 A translator program changes a computer program from one language to another.  By loading different translator programs, one computer can understand different high level languages such as BASIC and PASCAL.  Translator programs change the program in BASIC (or whatever language it was written in) into the binary code for that particular computer.  Translator programs are a very important part of the computer system and are part of the systems software.
Types of Translator


C
The three types of translator programs are interpreters, compilers and assemblers.

An Interpreter translates the program a line at a time into binary each translated line being immediately executed and then forgotten.  BASIC is an interpreted language.  The main advantage of an interpreter is that syntax and execution errors can be quickly identified.  Also, since an interpreter is a fairly compact program, this process is more suited to microcomputers, where memory may be scarce.  The obvious disadvantage to an interpreter is the relatively slow running speed of a program because each line of the program must be translated before it can be executed.  Also, since the whole program must be stored in RAM as it is interpreted, this process can be considered to be quite wasteful of memory.

In the case of a compiler, the entire program, called the source code or source module, is translated into the binary equivalent, called the object code or object module, all at one go.  This results in two distinct versions of the program, the source code in the high level language, usually stored as a program file on disc in case it is ever required, and the object code, stored as a binary file on disc.  This is the version that is actually executed.  To compile even a moderately sized program is a relatively lengthy process in terms of computer time.  It is a time consuming task to debug a program, especially since several compilations may be needed before even the syntax errors have been completely removed.  The result of a successful compilation, however, is a binary program which, when executed, is much faster than the interpreted alternative.

An assembler translates a complete low level program written in assembly language into machine code.  It is a halfway house between a high level language and machine code.  It is a low-level language and consists of statements made up of a mnemonic operation code followed by an operand.  The operation code refers to an area of the processor called the accumulator and the operand can be a number, an address in memory, a variable name or a label, which is used for jumps and looping.  Assembled programs usually run even quicker than compiled programs and were ideally suited to high quality games on early slow computers.

Portability of Software


C

 Portable Software means that a computer program can be run on different computer systems without being altered.  Reasons it may not be portable include incompatible operating systems, an older computer not recognising much newer software, differently formatted disks and computers being from different families such as PC, MAC and Nintendo.

	
	Software Questions

	
	

	1
	What is the name given to a set of instructions the computer can understand?



	2
	Programs are written in computer languages.  What is the computer’s own language called?



	3
	What is an example of a low-level language?



	4
	What is a high level language?



	5
	Give three features that the various high level languages have in common.



	6
	Why are translator programs needed?



	7*
	There are three types of translator programs.  What are the names of these types of translators?



	8*
	a)  Describe in general terms how a compiler works

b)  What is the object code?

c)  What is the source code?

d)  What type of language is a compiler?

· Name two languages, which use a compiler.



	9*
	a)  Describe in general terms how an assembler works.

b)  What type of language is an assembler?

c)  What is special about each instruction in assembly code?

d)  Why would a company want a program written in assembly language?



	10*
	a)  Describe in general terms how an interpreter works.

b)  What advantages are there to using an interpreter?

c) What language normally uses an interpreter?



	11*
	Give three reasons why a programmer would prefer to use a high level language.



	12*
	Give two reasons why a low-level language may be used.



	13*
	What is meant by software portability?



	14*
	Name a language, which is well known, for its portability.




	15
	A programmer has written a program that will run fast, but will be easy to edit.  Which type of translator software should she choose?   Give reasons for your answer.



	16*
	Why are low level languages not necessarily portable?



	17
	What is a special purpose language?



	18
	If a company owns several different type of computers what feature should the look for in software they buy?



	19*
	What is the name given to the letters part of an assembly language instruction?



	20*
	What does machine code consist of?


OPERATING AND FILING SYSTEMS
The Operating System
F/G/C

The computer has a program, which controls its operation whenever it is switched on.  This program is called the operating system and is part of the systems software of the computer.  It is this program which makes the computer start up and the screen “come alive” when it is switched on, and which accepts the user’s input from the keyboard and decides on what action to take.  Even when nothing appears to be happening, the operating system is busy - for example, checking the keyboard to see if anything has been typed in.  The operating system controls the operation of the computer and any devices that are attached to it.  Each type of computer has its own type or version of operating system. 

Standard Function of the Operating System
F/G/C

Although the different operating systems have been written from various angles and philosophies to carry out the task of running the computer, they all perform the same basic functions.

The five standard functions of the operating system are: -

a)
Maintain a link between the operator and the computer.  


This is handled by the Command Language Interpreter.  This is simply the systems program that accepts instructions either typed in by the user or activated by clicking on an icon with a mouse.  The method by which the CLI interacts with the user is known as the Human Computer Interface or HCI.

b)
Control the links between the processor and memory.


This memory management function allocates the computer’s memory to the different operations and data it must store.  It also handles the start and finish of workspace in the memory, which controls the screen.

c)
Communicate with the peripherals.


The communication between the computer and its peripherals, usually keyboard, screen, disc drive or drives and printer etc., is handled by a section of the operating system called the Basic Input/Output System or BIOS.

d)
Operate the transfer of programs and data to and from backing store.


This very important part of the operating system is the filing system.  This is the part that deals with transferring programs and data to and from the disk drive and the computer.  When a program or data is transferred into the computer’s memory from disc or tape it is stored in a section of RAM, and when a section of RAM is to be permanently saved, the filing system allocates disc space for it. 

e)
Perform the basic processes of running the computer.


At the lowest level of operation the processor executes machine code instructions, fetches instructions and data from memory and sends data back to memory.  The kernel looks after this part. 

Specialised Functions of the Operating System
C
In a multi-programming environment several programs are loaded into the RAM of the computer and are appearing to run simultaneously, each one using a slice of processor time in turn.  Obviously a very powerful processor and a lot of RAM is required to run such a system.  Until very recently multi-programming was solely in the realm of mainframe and mini systems.  Now a version of multi-programming can take place on a microcomputer.  For example a word processor could be printing a long document while a database is sorting records (all in background) but the screen is displaying a spreadsheet program into which the user is typing data.

It may well be that you use a multi-access or multi-user system in the school you are in.  A network with a file-server holding all the programs is such a system.  A true use of the system would be if several users were typing data into the same file on a database program at the same time.  In this case a version of the program is loaded into each computer and the data file is held centrally on the file-server.  Since each terminal is a computer with a processor the system could be called a distributed system. On larger systems such as mini and mainframe systems, many terminals can be attached to the central computer, and many operators could be updating files at the same time e.g. mail order, council tax payments etc.  In this case the terminals have no processors and use a slice of the main computer’s processor.  In this case it may be called a time sharing system.

It is the also the job of the operating system to allocate the different resources of the computer as and when required by the program(s) running.  When the program wishes to place data on the screen, send text to the printer, access the modem etc., it passes a request to the operating system which then allocates that resource to service the request. 
Interactive Systems

F/G/C
Most microcomputers provide an interactive operating system.  This means that the user and the computer communicate and the computer reacts directly to the commands given.

Batch Systems

F/G/C
Less obvious to the public are batch systems of processing data.  When data builds up over a period of time for example, bank transactions or sales from a mail order company, it is often processed in batches at regular intervals, such as monthly.   Once a batch system has been started, it may run for several hours (even overnight) as it will require very little operator intervention.  All the operators have to do is change disks and tapes when prompted and keep the printers filled with paper.  It is a big job printing out about 1 million bank statements every month in a period of about 2 days.

Real Time Systems
F/G/C
In some businesses it is very important that remote data files can be accessed very quickly.   Real time systems are often used in booking situations in theatres and at travel agents and airline booking call centres, where the seat booked must be allocated as booked as soon as it is booked so that nobody else can book it.  Double booking of theatre seats, airline seats and holidays is just not allowed to happen.

FILING SYSTEMS

F/G/C
As we explained earlier there is a part of the operating system which looks after the transfer of programs and data to and from the disc.  This is known as the filing system and we will now look more closely at how files are organised and accessed on disk.  An area of a disk where files are stored is called a directory and a list of all the files is called a catalogue
Types of Filing System

C
Throughout computing, from micros up to mainframe systems, there are only two basic methods of storing files on disk or tape.  There are flat and hierarchical filing systems and we will now look at them in more depth.

Flat Filing Systems
A filing system with only one directory containing all the files on a disk is called a flat filing system.  In such a system the disk or tape when it is catalogued shows all its files as a list, maybe alphabetically or maybe not.  In fact if a tape is catalogued the files are presented in the order they were saved on the tape, whereas a disk is much more likely to sort the files into alphabetical order before displaying the list.

Hierarchical Filing Systems
A much more sophisticated way of organising files is by using what is called a hierarchical directory structure.  In this system a directory, or folder, can contain files or other directories, called sub-directories.  At the very top of the structure, the disk itself, the directory is known as the root directory.

Access To Files

C

When you type in the command for the catalogue or directory of a hard disk to be listed (or click on the disk icon), the filing system knows immediately where all the files and directories are.  On a floppy disk there is a slight delay while the filing system notes where the files are. 

This means that when you ask for a file to be loaded from a disk, the filing system can find the starting point of that file immediately and load it in.  This is called accessing the file and because the system can go directly to the file we call this direct access.  We also say that the filing system can find the file at random as it does not have to work its way through the disk from beginning until it comes to the file.  We sometimes call this process random access.

The other method of file access relates to tape based systems.  This could either be cassettes from early cassette based computers, or large reel to reel tape systems used on mainframe computers where a file is stored in a sorted order, such as a customer file sorted by account number.  To find any one customer the filing system needs to work through the tape until it comes to the correct one.  Because it works sequentially through the file this is called sequential access.

	
	Operating & Filing Systems Questions

	
	

	1
	Describe in general terms what an operating system does.



	2
	In what ways can an operating system be stored.



	3
	What is the advantage of a disk based operating system over a ROM based system?



	4
	List the five main functions of an operating system.



	5
	a) Describe in detail the Command Language Interpreter element of an operating system:-

b) Explain the purpose of the Filing System.

c) How does a computer communicate with its peripherals?

d) Describe how the memory management part of the operating system works.

e) Describe the role of the Kernel.



	6*
	Describe what is meant by a Multi-Programming system.



	7*
	Describe what is meant by a Multi-Access computer system.



	8
	The term Interactive System can cover several different situations.  Describe three examples of Interactive Systems.



	9
	What is meant by the term batch system?



	10
	Outline the differences between a real time and a batch system of operations, giving an example of each.



	11
	Explain what is meant by the directory or catalogue of a floppy disk.



	12
	What is the difference between program and data files?



	13*
	A floppy disk holds the files, GAME1, LETTER2, MENU and TOPTEN, in a flat filing system.  Write out how you expect to see them displayed if you asked for a catalogue of the disk.



	14*
	Describe, in your own words, how a hierarchical filing system is organised.




	15*
	What advantages does a hierarchical filing system have over a flat filing system?



	16*
	a) Which device is likely to be used in a system that requires random access?

b) In a system using sequential access, what type of device is likely to be used?

c) What are the advantages in using random access as opposed to sequential access?



	17*
	The ability to process a background task is one way of improving the efficiency of the use of the CPU of a computer.

a) How does the operating system do this?

b) Why does it improve the efficiency of the CPU?

c) What name is given to the way the operating system makes efficient use of the devices attached to the computer?




THE LOW LEVEL MACHINE
F/G/C
When we talk about the low-level machine in computing we are talking about how a computer handles the smallest amounts of data in its processor.  We are also concerned with how data is represented inside the computer. 

INPUT - PROCESS – OUTPUT

F/G/C
Most tasks in computing can be split up into three stages, the input stage, the processing and the output stage.

A program is a set of instructions that control the operation of the central processing unit.  The Input stage involves entering the data that the computer needs to carry out a particular task.  The Random Access Memory stores the program and the data that the program needs.  The Processor (it is sometimes called the central processor or central processing unit or CPU) controls how all the other parts of the computer system work.  It is the part of the computer which carries out calculations and which makes logic decisions.  It is in effect the computer’s brain.  The Output is the set of results, which is obtained when the program is run.

Inside the CPU


C

The CPU generally contains the microprocessor and the main memory or RAM.  The processor contains at least two other sections called the Arithmetic Logic Unit or ALU and the control unit
The CPU itself, although an absolutely tiny piece of silicon, is divided into several sections which allow it to process instructions. The ALU carries out all arithmetic operations in the processor.  The ALU also performs logical functions such as AND and OR.  

The Control Unit is the section where decisions are made about where to fetch data from or send it to.  The control unit, having made a decision, will then send the appropriate signal down its line.  This signal will tell the processor whether to read data, store data or neither.  It can also make other decisions and send other signals but that is beyond the scope of this course.

Binary Code


F/G/C
Every machine code has one thing in common.  It is built up on a system using only the numbers 0 and 1, the binary system.

Each individual 1 or 0 is called a binary digit or bit.  It is the smallest entity that a computer system can work with.  It is also not a practical size of data to with which to work, as it would only allow you two different numbers in your system.  For this reason we group together eight binary digits and allow them to travel around the computer together.  This group of eight bits is called a byte and is the basic building block of computing.  A byte allows us to store up to 256 different combinations of numbers.  We can therefore store up to 256 different characters.

The memory of a microcomputer is divided up into thousands of separate boxes, each one of which is called a memory location.  Each memory location holds one byte of information.  Every memory location has its own unique address so that once data has been stored there it can be found again later when it is needed.

Words



C
As each group of eight bits travel around the computer together, they are then known as the size of each data item.  The size of this data item is known as the word length of the computer.   If 8 bits travel around together we talk of an 8-bit computer.  Nowadays 32 or 64 bits make up the word size of most modern computers, which means that 4 or 8 bytes travel round the computer together.

How data is represented


F/G/C

Memory locations may hold data which represents a number, text, graphics, or even part of a program.  Each memory location holds one byte of data. 

How Text is Represented in Memory


F/G/C

Each character which appears on the keyboard has a special code to represent it, again made up of 1s and 0s, and these characters are described as alphanumeric characters.  Each country and language has a special collection of characters and so a collection of characters is known as a character set.  Computer manufacturers have had to standardise on the binary code that they have allocated to each character and the popular one is called the ASCII  set.

Control Characters


C
When you examine the table of ASCII characters you will notice that some of them do not seem to make sense.  They are neither alphanumeric nor symbols and appear to occupy the first 32 slots in the table.  These are principally control characters which control certain operations the computer carries out.  For example on many computers ctrl+p  (pronounced control P) will tell the operating system to send the current screen display to the printer.  On other computers it may mean to switch the printer on, not literally but to direct output to the printer.  Other codes may tell the printer to print condensed type, or sound a bell or beep.

How Graphics are Represented in Memory?

F/G/C
Graphics on the screen are made up of tiny dots called pixels.  The more pixels on the screen, the better the picture (the resolution).  The state of each pixel is stored in memory, and hence the higher the resolution, the more memory that is needed.  The graphics resolution can be increased by having a large amount of small pixels.

Representation of Numbers


F/G/C
We can represent any number, however large, in binary.  The binary number is stored in one byte, whether in the memory since each location holds one byte, or in the processor since it deals with one byte at a time.  This means that we can store numbers in the range 0 to 255 in one byte.  This is obviously rather restrictive as it is not dealing with large integers, negative numbers or decimal numbers.

Non Negative Integers


C
The representation of non-negative integers (0, 1, 2, 3, ......) in a computer system is a very straightforward matter.  They are simply stored as pure binary numbers but the computer designer must decide how many bytes to use to represent an integer.  When you are programming in BASIC you can specify a variable to be an integer, but you will be told in the manual that it is restricted to a certain range.  This is because the designer of the computer has specified the number of bytes to hold an integer.

If two bytes were used there are 216 possibilities and the integer could be in the range 0 to 216 - 1.  In practice four bytes are usually used giving numbers up to 232 and allowing numbers in the range 0 to 4,294,967,295.  The top point in the range is usually around 2000 million to allow for negative numbers.

Floating Point Numbers


C
Any numbers other than integers are stored using two binary numbers.  This is called floating-point representation.  The number is written in standard form or scientific notation in binary.  Using the binary number 1110.011 as an example.  We write this now in the form: -

1110.011 = 0.1110011 x 2100 

Since we know the number base is 2 we only need to store the 1110011 and the 100.  We call the 1110011 the mantissa and the 100 the exponent.  We only need to store the mantissa and the exponent.

	
	Low Level Machine Questions

	
	

	1
	Where in the computer is the program and the data that the program needs stored?



	2*
	In the processor what is the function of the ALU?



	3*
	In the processor what is the function of the Control Unit?



	4
	When data is stored in memory how can it be found in the future?



	5*
	In computing terms what is a word?



	6
	Characters are stored in memory using the ASCII code.  What advantages are there in using a standard code?



	7*
	Give three examples of what functions control codes may be asked to perform.



	8*
	If a graphics pixel is stored in 1 byte, how many possible colours can be represented by one byte?



	9*
	An integer number is stored using 2 bytes.  What range of numbers (positive and negative) can be stored?



	10*
	Real numbers are stored using what representation?




COMMERCIAL DATA PROCESSING 

The main sections of Commercial Data Processing

1 The need for Commercial Data Processing

2 The Data Processing Cycle

3 Data Collection Preparation and Input

4 Processing and Storage

5 Output

6 Hardware and Software

7  Implications

8 Advantages of Commercial Data Processing with computers.

General Hints and Tips.

You do not get any marks for saying that computers do things faster.  You have to put it in context and say something like “computers can process orders much faster than manual systems and are less prone to making errors”

Make it clear in your mind the difference between validation and verification.

Make sure you know the difference between direct and indirect data input.

The relationship between Disk and Tape, and  Random and Sequential Access is important to learn.

If asked about the jobs people do in CDP do not answer simplistically.  You will get no marks for saying “a programmer writes programs”, but you will get full marks for saying “a programmer writes, edits and debugs the programs based on the systems specification”.  The same idea applies to the other jobs, particularly Systems Analyst and Operator.

It is quite hard to remember all the points of the Data Protection Act.  Learn 3 thoroughly as you usually only get asked to state or describe 3 points.  Stick with these three and get a good example to back it up :-

· Obtain the information lawfully

· Do not keep the data any longer than necessary

· Give individuals access to their data and remove it if necessary.

THE NEED FOR COMMERCIAL DATA PROCESSING

Why Large Companies Use Computers
F/G/C

Large companies like banks, insurance companies, phone, gas and electricity suppliers and mail order companies, often have over a million customers.  Each customer generates paperwork every time a transaction is made.  This is maybe an order, usually a bill or invoice and maybe a statement.  If each customer has even four transactions a year each (four gas, electricity or phone bills for example) then the company is likely to deal with over 4,000 transaction each working day.  It is much easier to deal with customer accounts with a computer rather than doing it manually and computers can deal with the vast amounts of paper required in each system.  A microcomputer is not powerful enough to handle all that data, and usually there are many operators logged into the system at once.  To handle all that processing large companies use mainframe computers, which give quick access to data and handle many thousands of repetitive tasks.

Single Entry Multiple Use
C

On most systems information is entered once and then used several times.  For example a name and address can be inserted in a bill when the account number is entered.  In fact the name and address will only be entered when the account is set up and then used every time correspondence is needed.  This is called single entry multiple use.

THE DATA PROCESSING CYCLE
F/G/C

The data processing cycle is the order in which data is processed and is made up of four stages.

1 Data collection and preparation

2 Data Input

3 Data processing and storage

4 Data output

Data Collection, Preparation and Input
F/G/C

Data must be collected before it can be input.  It can be collected in several different ways, but if the data is written down at all on a form, like an order form, then it is called a source document.  After the data has been collected it must be input to the computer before it can be processed.  It may be entered offline on a key to disk system, for example, and call this indirect data input.  A good example of this is a mail order company where orders are posted in and lots of operators type in the orders, not directly to the mainframe computer, but to a disk system which, when completed, will be used on the mainframe computer.  The other method is direct data input, which means that the device that captures the data also inputs it to the computer.  A good example of this is a bar code reader.

Indirect data input is not very common nowadays, but until quite recently most High Street clothes shops attached paper tags to the clothes.  These tags, called Kimball tags were collected during the week and then sent to Head Office where they were used as input to the computer.  Virtually all retail data input is now direct and is contained on bar codes.  A scanner is used to read the bar code and the computer checks the code and sends back a description of the goods and the price, both of which are usually printed on the till receipt.  Because the computer knows that the goods have been sold it can take one off the total stock and the system can be used for automatic ordering of stock and to produce management reports.

MICR and OCR
F/G/C

Banks and stores issue cards with magnetic strips on and some goods have magnetic strips instead of bar codes.  These strips hold all the data needed about an account or the goods and when they are passed through a reader the relevant data is sent to the computer.  Banks also deal with cheques, which have numbers along the foot, which are printed in magnetic ink.  These can be used in magnetic ink character recognition (MICR) readers, rather than have an operator type the data in.  You may sometimes have to fill in a form very carefully because the letters and numbers you type in are going to be read directly into the computer.  This is optical character recognition (OCR).

Turnaround Documents
F/G/C

When you receive a bill for gas, electricity or the telephone there is a slip of paper to fill in and send back.  This is called a turnaround document because it goes back to the company.  It often has OCR characters along the foot.

Making Sure Data is Correct
F/G/C

Data must be correctly entered into the computer and there are different ways checks can be made.  Data can be validated, which may involve using a check digit or a range check.  It may also be verified, which usually involves a second operator processing the same data and errors being reported and acted upon.

Check digits are sometimes calculated by adding all the numbers together and the total is entered at the end of a list of numbers.  When the numbers are entered the second time the hash total as the number is called is typed at the end and if the total agrees with the total entered the numbers are said to be correct.  A batch total means counting the number of entries which are made and entering the number.

DATA PROCESSING STORAGE AND OUTPUT

Data Processing and Storage
F/G/C

Most companies keep a master file of customer data which keeps the name and address details and current balance of the customer, and then all the transactions in a list.  This file is sorted into customer number order.  The company makes up a daily or weekly transaction file on disk, which is sorted, into the same order as the master file.  When the update is run the transaction file is input record by record.  When the first transaction record has been read in the master file, often kept on magnetic tape, is input record by record.  When a match is made the files are merged and the process repeated until the new master file has been made.

When a file is changed at all we say that it has been updated.  A master file is the file that holds the most up date version of the data.  A transaction file holds everything that has to be added to the master file.

Batch and Interactive processing
F/G/C

When all the transactions are gathered together and input we say computer is using batch processing.  When transactions are processed as they are received, such as a booking system, we say the processing is interactive.

Sequential and Random Access
C

If a file, like a master file, is input from tape we say the file access is sequential, but if a file is input from disk, or is accessed on a disk we say the access is random or direct.

The relationship is such that often batch processing uses tape and has sequential access, but interactive processing uses disks and has random or direct access.

NB This comes up very often and it is important to understand the relationships.

Backups
F/G/C

It is very important for companies to keep backups of their data in case the originals are damaged or destroyed.  This could be physical like in a fire, or electronic where the files may be corrupted or damaged.  

File Ancestry
C

Three copies of the data are usually kept using the grandparent, parent, child method.   The most recent copy being the child, the next most recent the parent and the oldest being the grandparent.

HARDWARE AND SOFTWARE

Hardware
F/G/C

Generally very powerful mainframe computers are used in CDP.  These can run many terminals allowing many operators to input data at the same time.  Large hard disks and tape units are used for storing and backing up data.  Line printers and very fast lasers are used for output.  Specialised devices  like magnetic ink readers, are used for input and  specialised devices like bar code printers are often used for output.

Remote Terminals
C

Sometimes terminals are not connected directly to the mainframe computer but are situated some distance away.  They are often connected over telephone lines  and are called remote terminals.

Software
F/G/C

Specialised software is usually written specially for each computer system.  It has to be tailored to the requirements of each company, for each job it is required to perform.  Very large companies will often employ their own staff and along with smaller companies use software agencies.  These agencies often specialise in particular types of software, for example, payrolls or stock control. 

Staff
F/G/C

Systems analysts decide how best to computerise a manual system and leave a plan of the proposed system for programmers to follow.  Programmers write code based on the system plan and test and debug the code until it works properly.  Operators run the programs and mage sure the correct data files are in place for each job as well as ensuring the printers are loaded with the correct stationery.

NB In the exam you will get no marks for saying a systems analyst analyses systems, a programmer writes programs and an operator operates computers.

Advantages of Commercial Data Processing
F/G/C

Generally companies which use computers have become a lot more efficient than companies using manual systems.  Orders can be processed more quickly, errors are less likely to occur and companies can keep in touch with their customers more easily.  Management can be kept informed by reports generated from the computer.

IMPLICATIONS OF COMMERCIAL DATA PROCESSING

Electronic Funds Transfer at Point of Sale (EFTPOS)
F/G/C

When goods are paid for with either a switch or credit card at the till, which is the pint of sale, we call it EFTPOS.  The money leaves your bank account or is added to you credit card bill within seconds of your card being swiped at the till.  This is convenient for the shop as they don’t’ have to carry so much cash and risk theft, and the payments are secure in their bank account.  Shoppers prefer this system as they don’t have to carry cash and can buy goods more easily mail order or over the phone.  There is no disadvantage for the shops but the shopper can spend more than they can afford and may end up in debt. Both cut down physical crime (bashing people to steal their money) but there is an increase in computer based crime.

Legal Aspects of CDP
F/G/C

The Data Protection Act has six main points.

Users must: -

Obtain and process the information fairly and lawfully.

Register the purposes for which they hold it.

Not keep information longer than necessary.

Hold only accurate and up to date information.

Give individuals access to information about themselves.

Take appropriate security measures.

The Computer Misuse Act
This act makes it a crime to spread viruses and hack into other peoples computers and mailboxes.

	
	Commercial Data Processing Revision Questions



	1
	Give 4 reasons for large businesses using computers for data processing.



	2*
	In which ways are computers particularly useful for managers?



	3
	Write down the four stages in the data processing cycle.



	4
	What is the difference between data and information?



	5
	Write down 4 types of labels/codes used to collect and input data?



	6
	Suggest uses for mark sense cards and optical character recognition.



	7
	Explain these methods of data input:

(i)  direct data input        (ii)  key to disc     (iii)*  remote data entry



	8
	What is a check digit used for?

Write down two other types of checks.



	9
	What is a turnaround document?



	10*
	a) What is meant by validation of data.

b) What is meant by verification of data.  Suggest one method.



	11
	d) Explain batch processing.  Give an example.

e) Explain interactive processing.  Give an example.



	12
	What might a master file contain?      What might a transaction file contain



	13*
	When accessing files, what is meant by :      (i)   serial access  (ii)  direct access?



	14*
	How can the grandfather-father-son method of file ancestry be used to retrieve lost or corrupted data?



	15
	What hardware would be necessary for a business using computers for data processing?




	16
	What is microfiche?



	17
	Describe some computer-related jobs which would be created if a large business used computers for data processing



	18
	Although computers are very efficient in commercial data processing, there are costs involved.  Describe these costs.



	19
	Explain electronic funds transfer.



	20*
	Which two examples of computer crime is the Computer Misuse Act designed to prevent



	21*
	What legislation exists at present to try to protect the privacy and accuracy of data?

	22
	State 4 provisions of the Data Protection Act



	23
	Why might a list of a company's customers be of use to another company?



	24
	In which ways have the uses of computer for data processing altered the jobs of office staff?



	25*
	Explain why very often when dealing with a customer's details it is only necessary to use a customer identification number.    (This is referred to as single entry - multiple use).




AUTOMATED SYSTEMS - (ROBOTICS)

The main headings for automated systems are: -

The Need for Automated Systems

Types of Control

Implications of Automated Systems

Robot Anatomy

Computers in Design & Manufacture

Hints and Tips

f) There is always a question on Robotics in the exam and it is worth learning the Robotics section as the exam question is usually fairly straightforward.

g) Most of the marks are usually for KU so if you miss them out it can make the difference of a whole grade (1 to 2, 2 to 3 etc.)

h) Try and use the examples given instead of making up your own.  For example to illustrate open and closed loop control use the two different traffic lights.  You know that it is correct whereas your made-up example may be wrong.

i) There is not much Credit content in Robotics so the Credit paper either has quite a lot of general contents or else most of the credit content is used.  You do not have to learn a lot of redundant information.

 THE NEED FOR AUTOMATED SYSTEMS

What is an Automated System
F/G/C

A computer is not always used to produce documents or in an office environment.  There are many computers being used to control equipment and robots in industry.  Computers can be used to design products and control the equipment or robots to manufacture the products.  They can also control production lines and indeed whole factories, such as in motor manufacturing.

In a typical automated system a user provides the INPUT, the machine or computer carries out the PROCESS automatically and provides the user with the OUTPUT.

Automated Systems in Everyday Life
F/G/C

You are probably familiar with several automated systems you may find around the house.  These are not robots, but computers control several domestic appliances such as, a washing machine, an automatic camera, a central heating programmer and to program a CD player and a video recorder (the timer, bar code reader and Videoplus).  An automated system also controls the hot drink vending machine in your school or workplace.

Automated Systems in Industry
F/G/C

One of the best examples of automated systems in industry is Car Manufacture on an Assembly Line.  In the factory there is a mainframe computer which controls robots and machines, which assemble the components.  Robots with jointed arms can spray paint parts. A control program ensures correct parts sent from the factory to the assembly line.  Robots can weld, assemble nuts and bolts and use a screwdriver among other functions.

The motor industry was one of the first big industries to become automated and in the early 1980s the first cars “to be built by robots” were built by Fiat in Italy.  The early machines were very large, with lots of wires and cables and the whole factory seemed very busy and noisy.  Nowadays the assembly line is a lot neater with much smaller robots doing the same jobs as before.  The robots have most of their cables and wires enclosed, can work faster and are generally quieter.  The whole atmosphere is a lot more serene now and not nearly as many parts are lying around as automated ordering means parts arrive “just in time”.

Robots are also used in situations were it is too dirty or dangerous for humans to work in safety or comfort.  Some examples of these are where “sniffer dogs” can be sent in to detect and defuse bombs as in Northern Ireland during the troubles, when robots are used to spray paint body parts for cars and panels for domestic goods such as fridges and washing machines.  Finally robots are used in the nuclear industry to change fuel rods in the reactor core.  Clearly these robots are totally radioactive and working in an area which would be fatal for humans.

Why Use Automated Systems?
F/G/C

Robots can carry out processes faster than humans and perform tasks, which are often boring or repetitious.  They can be used in harmful or dangerous environments, such as spray painting and in the nuclear industry.  They are more efficient than humans and can work without a break.  They are also very flexible and can be programmed to do different tasks.  Generally speaking they are more accurate than people are and they don’t get tired or make mistakes.

TYPES OF CONTROL
F/G/C

There are two ways in which machines and robots can be controlled.  There are open loop control systems where the processor is instructed to perform a task and doesn’t stop until it has finished.  Examples of these are a toaster and a washing machine.

There are also closed loop control systems where sensors are used to detect changes and the processor can change what it is doing. Examples of these are an automatic kettle, an oven and a refrigerator.

We can show the difference between open and closed loop systems by looking at the same basic system.

A good example of an open loop system is automatic traffic lights, which are generally the permanent variety in towns and city centres.  The traffic lights follow a pre-programmed set of instructions and the sequence will not change regardless of circumstances.

A good way to think of open loop is to think of it as “carry on regardless”

A good example of a closed loop system is the traffic lights, which are generally the temporary variety found at road works.  These operate on a closed loop system.  These are traffic lights with feedback where the traffic lights still follow pre-programmed set of instructions but sensor detects if cars are waiting and they pass the information to the control computer which decides whether and when to change the lights.

A good way to think of Closed loop is to think of it saying “Check what’s happening before taking action.”

Hint – Open loop carries on regardless, closed loop checks before taking action.

IMPLICATIONS OF AUTOMATED SYSTEMS

Implications of Automated Systems – Social
F/G/C

There are several social implications of using automated systems.  These are factors that affect people in society.  It may be that relatives or friends of yours have been affected.  For example workers could lose jobs to machines and peoples’ skills will have to change.  There is also likely to be less need for analysts, programmers, engineers and data preparation staff.

On the other hand there are positive benefits for society.  There may be more leisure time for many workers or a more hectic lifestyle for some, probably those in charge of the automated systems who may need to be on 24 hour callout if things go wrong.  A benefit is that fewer people working in factories means fewer bad industrial accidents.

Implications of Automated Systems - Technical

When robots were introduced into factories there were many implications for safety.  The moving parts of machines must be covered.  Workers must be careful not to be injured by a robot in the workplace.  Robot vehicles are always fitted with sensors (closed loop) to avoid collisions.

There has to be continuous quality control mostly carried out by computer.  Continuous checking improves efficiency and consistency improves quality,

Implications of Automated Systems - Economic

Automated systems are very expensive to install and can cost up to many millions of pounds.  Once installed however, Robots don’t, demand wages or wage rises, tea breaks or canteens.  They don’t take holidays or fall ill, but they do break down and need to be repaired.  Robots do lead to an increase in productivity.

Robot Anatomy - The Robot Arm
F/G/C

A typical robot arm is jointed and has body parts named after, and similar to the human body parts waist, shoulder, elbow and wrist.  At the end of the wrist is a specialised hand which can have various tools attached to it.  These tools are called end effectors and usually only one end effector can be fitted at a time.  A typical end effector could be a spanner, welder, paint spray, suction cap or a gripper. 

Each movable part of the robot arm is powered by an actuator. Actuators can be electrical, hydraulic or pneumatic. Robots are connected to a computer via an interface. Stationary robots stay in the same place, such as on a production line, whereas mobile robots can move about. such as robots which move around a warehouse automatically picking up goods from the shelves.

Degrees of Freedom
C

The number of axes about which a robotic arm can move is called the degrees of freedom.  A robot arm needs at least 3 degrees of freedom for 3D.  The three degrees are yaw, which is side to side, pitch, which is up and down and roll which is rotation.

Programming Robots
F/G/C

Mobile robots usually have their software in ROM chips which are installed at the time of manufacture.  These ROM chips will have been programmed convetionally by programmers writing code. Robots can be pre-programmed to carry out a set of instructions and reveive their instructions from the computer they are attached to.  This computer can either be programmed conventionally or by another method of programming called Programming by Example.  The operator leads the robot through a task and the program is stored.  Generally each different task needs a different program.  For example a robot used for spray painting needs a different program for each different for each different component it sprays (door panels, wing, roof, bonnet etc.)

Analogue and Digital Signals
C

Analogue signals occur in real life and are created in waveform by sound, light and heat.  However because a computer can understand only digital signals these analogue waves need to be converted to a digital form.  An analogue to digital converter (ADC) is used to convert real-life signals to computer signals.  These digital signals are made up only of 1s and 0s.  Once the digital signal has been processed it may be necessary to output it to the real world again (playing a sound for example) and for this a digital to analogue converter (DAC) is needed.  A closed loop system needs both ADC and DAC.

Transducers and Digitisers
C

A transducer is a device which changes an external signal into an analogue signal.  Examples are temperature gauges, light sensors, motion sensors etc.  Digitisers convert visual image from graphic or video into digital form.  Examples of digitisers are a scanner and a video camera.

COMPUTERS IN DESIGN & MANUFACTURE

Computer Aided Design
F/G/C

Computer Aided Design or CAD is using a computer to design the structure or appearance of an item on screen.  Designers may use a graphics tablet as an input device and a plotter for high quality output.  Using CAD software reduces the amount of work of a designer.  It is very easy to make changes and view the design from different angles.

Uses of CAD

Car Design - Motor industry uses CAD to design attractive but economical, streamlined cars.

Kitchen Units -DIY stores use the computer to design a kitchen given the dimensions of the room.

Road Design - Road engineers use CAD to plan the route.  Mistakes can be corrected before money is spent on building a road.

Housing - One planner can design a whole housing estate on one computer.  It gives customers a chance to “see” the finished estate.

Computer Aided Manufacture

Computer Aided Manufacture or CAM is using a computer to control the production process. Examples are making a car or cutting cloth.  The Product details can be stored and changed later if necessary. Using CAM means products can be consistently made very accurately.

Uses of CAM

In postage stamp manufacture a computer controlled process has replaced taking a photograph and the chemical etching of a photographic plate.  This means that corrosive chemicals are no longer needed and excess copper from the process can be recycled.

On a CAM assembly line computers control the cranes that move parts to the correct areas of the factory.   The operator tells the computer how many items to make.  The computer makes the items and reorders parts as needed.

A modern flexible manufacturing system uses Computer Integrated Manufacture (CIM).  In CIM, CAD and CAM are combined to design and manufacture a product.  CAD and CAM become CIM when the CAD drawing is transformed into the finished product.  There is usually little or no human intervention.

The advantages of using CIM are in increased productivity and competitiveness in manufacturing. Computer controlled methods fare aster and more accurate than older methods, waste can be minimized and a single operator can see the whole job through.  The computer-controlled systems are simpler to operate and need less skill from the operator.  However it is usually found that manual equipment is still needed for small jobs.

Effects of Computer Controlled Systems

Most of the effects of using computer-controlled systems are social, and some are positive whereas others are negative.  Many jobs have been lost on production lines and in offices.  Machines have replaced people on production lines and a few CAD operators have replaced lots of draughtsmen.  But not to introduce new technology can put a company out of business and all the jobs are then lost.  Much re-training is needed to use the new equipment.  Some workers need to be trained to operate and maintain the computers and equipment.  Some traditional skills are still needed to ensure that the new technology is doing the job properly.  This is a form of quality control.  In some industries many lowly skilled, sometimes dangerous and dirty jobs have been replaced by fewer highly skilled and well paid jobs.

CAD Packages

A professional CAD package includes a powerful computer with one or more terminals with large high-resolution colour monitors.  There will be High quality colour plotters and printers and specialised CAD software.  Using CAD in car or Oil Rig design costs hundreds of thousands or even millions of pounds, but CAD for microcomputers can be quite cheap.

Computer Simulation
F/G/C

Computer simulation is an important area of industry.  Simulations are used in situations that are too dangerous for humans where crash test dummies can simulate accidents to help make cars safer.  Computer Models can be produced to test effects of wind and weather on buildings, bridges and ships saving lots of money by not having to build huge wind tunnels and models on large lakes. Training pilots on simulators is a well known are of simulation where trainee pilots can learn to fly an expensive jet without having to be in a plane at all.  Simulation saves money and lives and improves efficiency of designs.

	
	Automated Systems Revision Questions



	1
	Write down 5 reasons why companies might bring automation into their factories.



	2*
	Another reason given is the adaptability of machines.   What does this mean?



	3
	What items of hardware might provide input to an automated system?

What items of hardware might output go to?



	4
	What is the purpose of an interface?



	5
	Some devices connected to computer systems provide analogue signals, while others provide digital signals.  Explain the difference.



	6*
	When is an analogue to digital converter required?

When is an digital to analogue converter required?



	7
	Give 2 types of sensors.



	8
	Explain what is meant by feedback.



	9
	Explain the difference between  open loop control and  closed loop control.



	10
	Write down 5 joints in a robot arm.



	11*
	What are end effectors?   Give 4 examples.



	12*
	Explain these terms:  a) degrees of freedom      b) yaw, pitch and roll



	13*
	What is a digitiser?



	14
	Describe 2 ways that a robot can follow a path in a factory.



	15
	A  CNC lathe is used to manufacture objects made of wood, metal, and plastic.

What is CNC?   How does it work?



	16
	What is CAD?   What are the advantages of using CAD?

What is CAM?



	17
	Describe 2 ways of programming robots.



	18
	What is a simulation?   Suggest 2 situations where simulations would be useful.




	19
	What is a real-time operation?



	20
	A company is intending to bring  automated systems into its workplace.

       a) What are the implications for the workers' skills and working conditions?

       b) What safety considerations should the company take into account?

  c) How can the company justify the large amount of expenditure required to   bring in automated systems?



	21*
	Factories using automated systems are said to be more capital intensive rather than  labour intensive.   Explain what this means.



	22*
	What exercise is usually carried out before a factory becomes automated?


Who might do this?



	23
	Computer simulations can often be used to save lives or money or both.  Describe one such use of a simulation and give two advantages of using it.
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