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QUESTION 1: COMPUTER SYSTEMS
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¢ A modem may be added on both loops on receive and send sides.
e The top block must be appropriately labelled, e.g. reactor.
e 'Sensors' can be labelled 'Transducers'. (12)

DEMUX
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1.4

DIGITAL ELECTRONICS N6

The cost of a new system or expansion of the existing system

Hiring of additional and specialised personnel

Training of personnel

Advantages and benefits that can be derived from the proposed system
Environmental considerations

Problem areas as well as possible solutions

Commissioning and installation

Service and back-up facilities

Data files and format requirements at both input and output terminals
Future expansion and estimated life-time of the system (Any 6 x 1)

QUESTION 2: TRANSMISSION, DATA ACQUISITION AND RELATED HARDWARE

2.1

2.2
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The modem converts digital data from the computer into frequency shifted
keying (fsk) on the transmit side, and fsk back into digital data on the receive
side.

NOTE: TWO marks for stating the function on transmit and receive
(NO half marks — it's complete or it's wrong) and FOUR marks for the
diagram.
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NOTE: Any wave train can be drawn as long as the frequencies on the '1' are
visibly higher than the frequencies on the '0', and these frequencies must be a
constant amplitude throughout.

(6)
[20]
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2.3 Data selection

Data routing

Operation sequencing
Parallel-to-serial conversion
Waveform generation

Logic function generation (Any 4 x 1) 4)

24

NOTES:

e The telephone lines may be represented by a dotted or dashed line.

e Where the outputs are parallel, serial and in fsk format must be clearly
indicated. (6)

2.5 Universal Asynchronous Receiver-Transmitter (1)
[20]
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QUESTION 3: COMPUTER ARCHITECTURE
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32 FETCH ROUTINE
Eirst micro-instruction: Pulse 1
PC Contents — MAR INSTRUCTION
{OPACODE PLUS OFERAND
L ADDRESS
[Pc b——' MAR > MBR
L 1010 )
s T
Programcounter  Memory RAM ————— MBR
Address Glis e
Register v
Second micro-instruction: Pulse 2
INSTRUCTICN [CP-CODE PLUS THE OPERAND ADDR.]
 » = INSTRUCTION REGISTER
2 —
e B = P INSTRUCTION
Cili 111 1 REGISTER
g s
Third Micro-instruction: Pulse 3 v
Program counter incremented PC=PC+1 —J
few + =101
[_' EXECUTE ROUTINE
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Fourth Micro-instruction: Pulse 4

instruction-word is SPLIT:

’f? i x
OP- CODE Dec:oder

MAR

[.R
Pl

OP-CODE ADDRESS i

Fifth micfo—ins‘cruction: Pulse 5
1S LOADED INTO THE A EOUMULATER

OPERAND (500 1160,

’L__,__.__J—M__"“_L______r’b
RAM JR—— MBR e IR = 21 N y
{60 (e Lo lico

Sixth micro-instruction:  Puise 6 - Do-Nothing Phase; LOAD is complete!

«— Nothing happens.

T480(E)(A3)T

AL UALE. (10)
[20]
QUESTION 4: HIGH-LEVEL PROGRAMMING
4.1 e Beginners All-Purpose Symbolic Instruction Code
e Common Business Orientated Language (2)
4.2 PASS IMAGE TOOLBOX ANSWER
0 15 8 23
15
1 30
22
2 37
29
3 44
36
44 15 36

NOTE:

e The column 'PASS' can start on 1 and not O.

e Each correct row (to the dashed line — which does not have to be
included) is worth TWO marks — NO half marks. Mistakes must not be
followed through.

e The final print-out below the table MUST be in the correct order for TWO
marks. (10)
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4.3

4.4

4.5

DIGITAL ELECTRONICS N6
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SPEED DE-BUGGING
COMPILED Fast Difficult to de-bug
TRANSLATED Slow Easy to de-bug

e A bug is an unintentional fault in a program that causes the program not to

work as it should.

e A virus is a program designed to cause trouble in a computer and is

intentionally designed to do that.

NOTE: The key difference is that the one is unintentional (bug) while the other

is intentional (virus).

A program that can stand independently from the main program and performs

a specific program.

QUESTION 5: NUMBER SYSTEMS

5.1

5.2

111213141516 17 18 19 O10

Pos. 1 checks 3;5;7; 9
1 1 1 1-P1 should thus be 0: NOT thus: 1

Pos. 2 checks 3; 6; 7; 10
111 0-P2shouldthus be 1: IT IS thus: 0

Pos. 4 checks 5; 6; 7
1 1 1-P4 should thus be 1: IT IS thus: 0

Pos. 8 checks 9; 10
1 0 - P8 should thus be 1: IT IS thus: 0

Thus the fault lies on bit 00012 = 110
Thus pos.1 which is a 1 should be a 0
i.e. the word should be: 0111111110nhamming
+0,11110000 x 10*100
= 11112
=8+4+2+1

= 1510
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5.3 1011 1100 0011xs3

NOTE: One mark for each nibble (4-bit string). If the subscript is omitted, the
answer is wrong. (3)

5.4 10011102

NOTE: ONE mark for the correct conversion, ONE for showing the subscript
'gray’. (2)

55  A(B+C)=AB+B.C
A+B.C=(A+B).(A+C)

NOTE: Any variables may be used. (2)
[20]

TOTAL: 100
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