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	INSTRUCTIONS:
	

	
	

	· This paper consists of 9 questions.  Check that your paper is complete (9 pages).
	

	
	

	· Start each question on a new page.
· Write each answer on a new line.
	

	
	

	· Pascal coding may be done in pencil.


	


	SECTION A
THEORY
	


	QUESTION 1

DATA REPRESENTATION
	


	1.1
Complete the following Boolean identities:


1.1.1
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	1.2
Prove the following theorem of De Morgan by means of a truth table:
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	1.3
Study the given Boolean function:



G(A,B,C) = S(0,2,3,4,6) 
	

	
	

	
1.3.1
Simplify the function by means of a Karnaugh diagram.
	(6)

	
1.3.2
Draw a circuit diagram for the simplified function.
	(4)

	
	

	1.4
Give the number of half adders and full adders that would be needed to do the following operation:



101010102 + 111100002
	(2)


	
	[19]


	QUESTION 2

COMPUTER ARCHITECTURE
	


	The following is an excerpt from the manual of a motherboard:
	



	2.1
State the purpose of each of the following components:


2.1.1
CPU
	(1)

	
2.1.2
DRAM
	(1)

	
2.1.3
Cache memory
	(1)

	
2.1.4
BIOS
	(1)


	2.2
Although the above-mentioned motherboard has a system speed of 100 MHz, the variety of other components have speeds from 8 MHz to 633 MHz.


What technique is implemented here?
	(1)


	2.3
Give an example of a local bus that can be found on this motherboard.
	(1)


	2.4
What are the advantages of using SDRAM rather than DRAM?
	(2)


	2.5
Name TWO devices that can be connected to the IDE ports.
	(2)


	2.6
To what does IRQ 14 + 15 refer?
	(2)


	2.7
Name ONE device that can be connected to each of the ports listed below. State  whether communication takes place in serial or parallel modes.


2.7.1
LPT
	(2)

	
2.7.2
USB
	(2)


	2.8
What is the purpose of the display cache?
	(1)


	2.9
Explain the following: BIOS Plug & Play is compatible.
	(2)


	2.10
In what way does Hot Swappable differ from Plug & Play?
	(1)


	2.11
Describe pipeline processing.
	(2)


	2.12
Does the Celeron processor include a pipeline?
	(1)


	2.13
Name TWO reasons why fewer controller cards are being plugged onto modern day motherboards.
	(2)


	2.14
The Celeron processor was designed to recognise and execute a variety of SIMD instructions.


2.14.1
What do SIMD instructions entail?
	(1)

	
2.14.2
For what kind of applications were SIMD instructions developed?
	(1)

	
2.14.3
Would all applications benefit from SIMD?
	(1)

	
	[28]


	QUESTION 3

SYSTEM SOFTWARE
	


	An operating system is a set of programmes responsible for monitoring and controlling all hardware and software activities in a computer system.
	


	3.1
Name and briefly describe the TWO main components of an operating system.
	(4)


	3.2
Give TWO reasons why GUI type operating systems are very popular nowadays. 
	(2)


	3.3
What is a multitask operating system?
	(2)


	3.4
Memory management


3.4.1
One aspect of memory management is that of handling virtual memory. How does virtual memory differ from conventional memory?
	(2)

	
3.4.2
Why can virtual memory be seen as a necessity in modern day operating systems?
	(3)

	
3.4.3
What does the protected mode of modern day computers involve in relation to memory management? 
	(2)


	3.5
Buffers and spoolers are used by operating systems during the input and output of data.


3.5.1
What is the purpose of buffers and spoolers?
	(2)

	
3.5.2
How does a buffer differ from a spooler?
	(2)


	3.6
File allocation tables

3.6.1
For what is the file allocation table used?
	(2)

	
3.6.2
Name THREE versions of file allocation tables that are being used on modern day computers.
	(3)


	3.7
The following questions were asked by a person who has just recently started to work with computers. Answer each of his/her questions and motivate each of your answers.


3.7.1
Is the operating system supplied free of charge when a new computer is bought?
	(1)

	
3.7.2
Windows was already installed on my computer when I received it. Is this legal?
	(1)

	
3.7.3
Will I be able to connect any new printer to my computer and immediately use it?
	(2)

	
3.7.4
What is the difference between LINUX and Windows?
	(2)

	
	[30]


	QUESTION 4

DATA COMMUNICATIONS
	


	The offices of a newspaper are situated on the same floor in a building. Each office has two to three computers. Altogether about one hundred computers are in use. The editor of the paper would like to connect the computers in a network and also give the workers access to the Internet via the network. Air your views about each of the following:
	

	
	

	4.1
Before the computers can be connected in a network, certain conditions must be met. What are the conditions concerning the


4.1.1
software?
	(1)

	
4.1.2
hardware?
	(2)


	4.2
The network:
	


	4.2.1
Suggest a possible type of topology the network might form. 
	(1)

	
4.2.2
What kind of transmission medium will the topology mentioned in 



Question 4.2.1 use? 
	(1)

	
4.2.3
What access method will be implemented on this network?
	(1)

	
4.2.4
Briefly explain what this access method involves.
	(4)


	4.3
In some cases it will be necessary to make use of a hub. Distinguish between THREE kinds of hubs.
	(3)


	4.4
The newspaper will also have to appoint a network administrator. Name THREE tasks this person will have to perform regarding the network. 
	(3)


	4.5
There exists a hierarchical structure of the employees of the paper.  Security will be of the utmost importance once the network is functioning. What type of network operating system would be the most appropriate to implement for this newspaper?
	(1)


	4.6
The decision is made to divide the network into three segments by means of bridges. Name TWO advantages a bridge provides to a network.
	(2)


	4.7
When will it be essential to connect two of the segments by means of a router?
	(2)


	4.8
The bandwidth needs to be very high in order to connect the network to the Internet because of the amount of research that will be done on the Internet.


4.8.1
To what does the term bandwidth refer?
	(2)

	
4.8.2
What type of line would be most appropriate to connect this network to the Internet?
	(1)

	
4.8.3
The editor would also like to connect to the Internet from his home, via the network in the office. Suggest a simple way of how this may be done.
	(2)


	4.9
Give a practical example of when the newspaper would have to use wireless media.
	(1)


	4.10
Once the network is functioning, the employees will be able to communicate with each other via e-mail. 


4.10.1
What switching technique is used by e-mail?
	(1)

	
4.10.2
What does this switching technique entail?
	(3)


	4.11
When an e-mail message is sent via the network, a certain protocol is used. Amongst other issues, this protocol would ensure that the message arrives at its destination without errors.


4.11.1
What is the meaning of the term protocol?
	(2)

	
4.11.2
Name TWO types of error checking that can be used to ensure that the message arrives without errors.
	(2)


	4.12
It is very important that the newspaper be distributed on time.  It cannot afford data being lost.  Name THREE ways in which the editor can ensure that data will not be lost.
	(3)

	
	[38]


	QUESTION 5

SOCIO-ECONOMIC IMPLICATIONS
	


	5.1
During 2001 a well-known banking group gave the public free access to the Internet.  One reason for this was to get more people to make use of Internet banking.


5.1.1
Why can bank transactions via the Internet be seen as secure?
	(1)

	
5.1.2
Name FOUR advantages of Internet banking.
	(4)

	
5.1.3
Name TWO types of bank transactions that can be done via the Internet.
	(2)


	5.2
Smart cards

5.2.1
What is a smart card?
	(2)

	
5.2.2
Name THREE ways in which smart cards are currently being implemented in South Africa.
	(3)


	5.3
Computers nowadays present us with more convenient ways of communicating.  Name THREE such ways of communication.
	(3)

	
	[15]

	TOTAL FOR SECTION A :
	[130]


	SECTION B
PROGRAMMING
	


	QUESTION 6
	


	6.1
Name FOUR requirements to which programme codes must conform in order to be easily tested, debugged and maintained.
	(4)


	6.2
Explain the difference between correctness and validity of data by using a suitable example.
	(3)


	6.3
Pascal units

6.3.1
The use of Pascal units provides a programmer with certain advantages. Name TWO such advantages.
	(2)

	
6.3.2
What is the reason for the interface section in a Pascal unit?
	(2)


	6.4
Explain what each of the following means: 


6.4.1
Local variable
	(1)

	
6.4.2
Parameter transfer
	(2)

	
6.4.3
Value parameter
	(1)

	
6.4.4
Ordinal data type
	(1)


	6.5
Study the following data structures:


(a)
Single variable
	

	
(b)
Record
	

	
(c)
One dimensional array
	

	
(d)
Two dimensional array
	

	
(e)
Array of records
	

	
(f)
Data file
	

	
(g)
Text file
	


	
Choose from the given data structures the one most suitable for use in each of the following:


6.5.1
To be used as a counter.
	(1)

	
6.5.2
To store the source code of a Pascal programme.
	(1)

	
6.5.3
To sort in alphabetical order, a class list containing surnames, first names and registration numbers.
	(1)

	
6.5.4
To make theatre reservations.
	(1)

	
6.5.5
To keep track of criminal violations for the current year.
	(1)

	
	[21]


	QUESTION 7
	


	The following structure was used when a data file was created:

type

   Recordtype = record

                   Surname : string;

                   Salary  : real

                end;
	

	
	

	To delete a specific record from the data file, the following algorithm can be used:
	

	· Read the last record from the file.

· Rewrite the record on the one that has to be deleted.

· Erase the last record from the file.
	



	Assume that a printout of the file has been made and that it is numbered from 1 to 20.
	

	
	

	7.1
Complete the Pascal-programme below that uses the given algorithm. Write only the line numbers with the correct code next to it.


Note: More than one line code may be written for each line number.
	

	

	

	
	(12)

	
	

	7.2
Complete the var section of the given programme after it has been completed.
	(4)

	
	[16]


	QUESTION 8
	


	Write a complete Pascal unit that will contain ONE function named WithoutVowels.
	

	The function must receive any character string, remove all vowels (a, e, i, o, u) the string may contain and then return the changed string to the calling programme. 
	


	

 Example: 
This was another sunny day.
	

	becomes
	

	


Ths ws nthr snny dy.
	[18]


	
	


	QUESTION 9
	


	The lines of a text file, named 'theatre.txt', all contain the characters 'O' and 'X'. It contains 10 lines and each one has 10 characters directly following each other.
	

	
	

	Example:
Line 1 
XOOXXXOXXO
	

	

Line 2
OOOXOXXXOX
	

	

etc.
	

	
	

	The file represents the seats in a theatre. (X = reserved ; O = available)
	

	
	

	Write a complete Pascal-programme that will read the text file and convert it to a

two-dimensional array of Boolean values to represent the same reservations.
	

	The array of the given file can hence be represented in the following way:
	

	T
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(T = TRUE = Reserved)

(F = FALSE = Available)


	

	
	[15]

	
	

	TOTAL FOR SECTION B:
	[70]

	
	

	TOTAL:
	200
























































CPU	( Celeron Socket 370 processor


Speed	( 66/100 MHz system speed


		( 33 MHz PCI bus speed


		( 8 MHz AT bus speed


DRAM memory	( 2 banks 168 pin DIMM slots


		( supports PC-100 SDRAM


		( 16 Mb to 512 Mb


Cache memory	( 32 Kb L1 included in CPU


		( 128 Kb L2 included in CPU


IDE ports	( 2 x ultra 66 IDE channels


		( using IRQ 14 + 15


I/O ports	( 1 x 16550 com port


		( 1 x EPP/ECP LPT port


		( 2 x USB ports


		( 2 x PS/2 ports


Display cache	( 4 Mb SDRAM


BIOS	( supports Plug & Play











begin


    assign(Datafile,'records.dat');


    writeln('Which number on the list must be deleted?');


    readln(DelNum);


{1} Open the file  


{2} Read the last record from Datafile and store it in Last.


{3} Rewrite the record that must be deleted with Last.


{4} Erase the last record from the file.


    close(Datafile)


end.
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