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dd 1025 and 1023 using 12 bits in 2°s complement notation. Show your working. (4 marks)
ert the hexadecimal number ABCDEF to binary. (4 marks)

has a capacity of 32 K x 16.

owamany memory addresses does this RAM have? (2 marks)
) How/ihany address lines will be needed for this RAM? (2 marks)
(iv) h table for the function ' = AB + BC + AC . (5 marks)
2 () IBM Bbild a éorﬁbﬁeﬁi’:lﬁ'th'at comp'ares English"L_zuigﬁggé words to see if they are the same.
Tob hey would like to build a snialler one that bit-wise compares two characters. Each
charaCteigis 0ded i 8 bits. The principle they follow here is that in bit-wise comparisons, a 1 (one) is
i‘._ generated if th orresponding bits are the same otherwise a 0 (zero) is generated.
e (a) i r the comparison of two bits. (4 marks)
g- (b)  From the table generate a Boolean expression for the comparison of two bits x and y
5 (3 marks)
(c) igi agram for this comparison with r as the output. (4 marks)
(1 mark)

s Aok —N(d)

(1))  Any two characters a
characters are the same a | i

f'they are bit-wise the same; otherwise, they are not the same. If two
urned, otherwise a 0 is returned.
(a) - For two eight bit ch . how many bits-wise comparisons chips are necessary? (2 marks)
(b) Draw a complete di the gomparison of two characters. Use just an annotated box
[n to represent the circuit diagram in (dc) Wove. (3 marks)
3. (i) A CPU-scheduling algorithm deter
processes to be scheduled on one

answer as a formula in terms of #.
(it)  Explain the main difference between

many different schedules are possible? Give your
(3 marks)
§preemptivc scheduling strategies. (4 marks)

the times indicated, each process
¢ questions, use non-preemptive
have at the time the decision is made.

(iii)  Given that the following processes arri
will run for the amount of time listed. In ans
scheduling and base all decisions on the in

PROCESS
Pl
P2
P
(a)  Draw Gantt Charts for these processes with the ome t Served (FCFS) and Shortest Job
First (SJF) scheduling algorithms. Calculate the average wajilile time for each of the above
algorithms. (10 marks)
4. (i)  Differentiate between the following programming concepts:
(a)  Program maintenance and debugging. ‘ (4 marks)
(b)  Top-down and bottom-up program development approaches. (4 marks)
(i)  Define the following problem solving techniques: Searching and s (2 marks)

works.(3 marks)
ments each time
(4 marks)

(iii) (a)  Using an array of elements, informal ly explain how the selecti
(b)  Apply the selection sort to the following array. Write out a row of arra

an element is moved.
(4 [ 15 THe]o |

S (i)  Which data structure is used implicitly when a recursive function is executed? What
structure store during execution of the function?

(i1)  Match the scenarios (cases) below to the data structures most appropriate (i.e., most ef;
effective) to use; tick the cell that matches a unique data structure to a corresponding
answer booklet, identify the cases and data structures by their labels, such as D1 and D2.
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DATA STRUCTURES

CASE
Binary Stack

Search Tree | (D2)
(D1)

Linked
List (D3)

1-D Array
(D4)

en on a journey, which are
wvay back [to journey's start].

then used to tr,

The algorithm below has integer variables, sum, i and j.

(iii)

Algorithm sum (n
S, Hal o ogs aiEEe
begin
sum « 0; ;- ;
E@IF = il ieteial do
P Qs A
E@TE 5 el he@ alinle)
‘ Bt Bab ey i
endfor =
sum ~ sum + P
endfor

SR O e S T

(a) Forn=35, glve the value of P for each valu

(b) Deduce what the algorithm calculates in its i
loop calculates, and modify your program to use thi

{./
s’ |

e % "OND for-loop is executed.
e tlie formula in terms of i for what the inner

(5 marks)

(4 marks)

6. (1) (a) What is a subir()ﬁ_u-ti-ﬁ';:'?“V_VETS it impo
(b) How are subroutines called from the m@@in progr
(i1) Draw a trace table for the following algorithm} S

3 x <10
PEEHlS
z < 20
S Y
P& 0tz
Z =Gyt
if x >y then
X —ES
else
X &x—3
endif
if y <z then
y<y+10
else
2 y «<y—10
endif
printx, y, z
(ii)}' (a) What is a stack? Why is it used in a program?
(b) Comment on the memory size of a stack.

(3 marks)
(2 marks)

arks)
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hat is software testing? Why is software testing very important? (4 marks)
t are data coupling and control coupling? (2 marks)
plain the waterfall model of software life cycle. State TWO of its main limitations? (5 marks)
is, design an important phase in the software development life cycle? Describe the
(6 marks)
ct to program development, briefly explain what determines your choice of:
ol structures in programs. (3 marks)
(3 marks)
(3 marks)
derstand by the structure of a program? (2 marks)
ncepts of structured programming and program modularity. (6 marks)

9 (1) information about the attributes of the entity classes in the LIBRARY
database to
ooks (Title, ISBN, Price)
thors (AuName, AuPhone, AulD)
blishers (PubName, PubPhone, PublD).
(a) Design and dra¥an entif§# relationship diagram that captures some information found in the
database where, "PubliherOf " is the relationship between Books and Publishers, and
"WrittenBy" is the refiffonship between the Authors and books. (5 marks)
(b)  What is the averag, arisons in a sequential search of a database file of size n.
(2 marks)
(if)  The Database below is designed to a about employees at a college.
EmployeelD) | Last Name Title Birth Date | Hire Date
1 Bishop Sales 08/12/1968 1992
Reprgsentative
2 Fuller ice President 19/02/1952 1992
3 Buchanan Sales 30/08/1963 1994
Representative
4 King Praises S nager 09/01/1958 1993
5 Peacock Thelma ntative | 02/07/1969 1994

(a)  Mindful of how relational databases are ca@ give THREE main reasons to explain
whether or not the table is in the first norma (1 ustify your answer using examples
from the data in the table above. (8 marks)

(b)  State TWO advantages of normalization. (2 marks)
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