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A

; ~_...(ﬁ‘).Brieﬂy ®Xblain the following methods of memory access and state an example in each cage: sequential
U aal P %Plain the followin

i arks
(b) Wac ess ang random access. - i : (Gm : §
(c) What S acachg miss? Briefly describe what happens when a cache miss occurs. ‘ @ marks)
D Gl 2 S spoad, di iat CPU architectures. : : N i
(i)  Given th;eliptct tro speed, Fg(:fg;;:t;ate RISC and GISC-.1 : 2 (
€8s 172.30.128. 11 S i, g s el : b g
ga; ‘State the clagg of this IP address? , St W (1 mark)
( Sonat are the network identifiers and host identifiers of this IP address? : (2 marks)
9 S iy advantage of using an IP address to access a website rather than a URL. : (1 mark)
(a) etasa,capaclty F8Mx 16. ,_ ; g i
(b et::ir:l!“e t:1e Nuinber of data lines for this RAM. _ (h maity)
Lo\the :ss lines for this RAM.
(c) Determine ¢ € number of address lines for thi

d H he total number of addressable units for this RAMS. v (%]mn?::lg '

nce or otherwise Deduce, the number of input/output (I/O) lines.

. () (a) Describe the two
(b) Represent -12.25,

it

Parts of a machine instruction i R , § 4 ::::E:g
oasa ﬂo:;tiﬁg-point number using 6 bits mantissa and 4 bits exponent 3

(i) A system i to be designed 1o add in base 2. The system will add three bits to produce a sum (S) and a carry

(C) as Outputs, S

(2) Draw g truth table

. . oy 2 marks)
for the addition of the three bits A, B. and D 2
(b) From the truth table iy, (2) above, derive the Boolean expressions for the output sum (S) and carry ©
and reduce them to thej, minimal form / {4 marks)
(¢) Givea Suitable ’

name for the circuit that can be implemented using the above logic expressions. (| mark)
(ii)) (a) What is the de

cimal equivalent of the 8-bit two’s complement number 10010001. (2‘marks)
(b) Add 45 and -23 in § bits two’s complement. (2 marks)
(1) .
(a) Draw the process state diagram and explain the transitions between the process stz-nes. g (4 marks)
(b) Briefly explain the difference between a preemptive and non-preemptive scheduling policy. (2 marks)

(i) Given that the following proce

$ses arrived at for execution at the times indicated on the table below; each
process will run for the amount of

time listed (in microseconds). -

Processes Burst Time Arriva!l time

P1 10 1
i : 8. * e
r> 6 : 5 B

P4 12 4

(a) Draw Gantt charts for “round robin” and for ©

shortest remaining job next” scheduling algorithms
using a time quantum of 4 microseconds

(Zmarks)
(b) Calculate the average turnaround time for the processes in each case. (3marks)
(c) Calculate the average waiting time for each process. (3 marks)

(d) According to your results in (c) which of the algorithins would be best to implement?
Justify. | (3 marks)
e R S N ‘




4. (i) The three examples of code shown in Fig 2 are all equivalent to one another,

Example 1 Example 2 fExample 3. _
i 1. —2 MOV RO, #4 1001 0000 0100 0000 Fig 2
- b« 3 MOV R1,#3 " 1001 0001 0011 0000 -
G Be o W fIF a=b . .ia loMp RO,R1 0100 0000 0001 0000

4. THEN BNE cnd 1010 0101 0000 0000 45 B

5. C—a+b ADD R2, RO, R1 1100 0010 0000 0001 .. i

6. ENDIF nd: . ‘ 1111 0000 0000 0000 - i =

(a) State'which of the exam

ple(s) is/arc in low level language(s)?

55 et o (2 marks)
(b) Assuming the code i Example | is written in a compiled language,cxplain the stages involved in the
o : _ (4 marks)
translation of the code to mathine language. ; le 2 abov 2 mark
(¢) State the addressing modes used in lines 2 and 5 of the code in example 2 above {maks)
(d) Explain in terms of ho

W the operand is obtained the TWO types of addressing modes stated in (¢) above (2 marks)

@ An organisation with two branches requires files to be sent bcé‘r"l’(e;{n offi
branches over a network. The organisation hqs a private network limite
another one that allows it to interact with business assocnateis;.aﬁon s

1dentify the two types of networks deployed by the Qrgalj § ik and diffe
(a) of the branches has just received a fiie, but realized the file conten
(®) Sr:gr in transmission. One way to check the correctness of the file cont

ces of different departments in both
d to operations within it only, and

Terentiate between them, (3 marks)
t1s not what was expected due to an

ent is by using Echo check. State and
explain 2 other error correction mechanisms. (3 marks)
: in the following database concepts.
5. () E;plalgnmy Gt
(b)  Attribute ‘ (22"‘3‘_:2 g
(¢) Cardinality ; (2mar
(i) The table below is a flat file database that records students’ information for é‘University in Nigeria
] - . . -
i affiliated to a university in Cmamfroon:VSt.qu the ‘ta_‘z]e%{l@!m%\&:m: gEJEStI'()n‘S that fOI‘éw
SgSSN | $tdCiry | StdClass | OfferND | OfferTert | OfferYear | EnrCode | Coursexg CrsDesc
S [seae [Jn 101 Rl 2006 35 [ o
S Seattle |Jm |2 Fall . 12006133 |2 \B ‘
8 Bothel | Jun 03 Spring | 2007 3l C3 OOP Fig 3
. i 7[}{\1: a ‘4 _.‘g,l‘r‘f\- 4 'r;“
S2 | Bothel | Tim l 02 Fall 2YUL 24 SO VB

One caﬁ:‘percei\’/é that there is redundant data in the table. Such a problem makes it difficult to carry out
operations and leads to anomalies.

(a) Using sample data from Fig 3 explain the following Anomalies that exist i;n‘the table: Delete anomaly, Insertion
Anomaly, Update Anomaly '

(6 mark)
i i ' 3 ks
(i1}  (a) Determine the value of X, in binary, if X+ 1100,= 117_3 i ((9 :;:rrksg
__(b) Obtain the Truth table for the Boolean function: ¥ = AB + B‘C + AC 2
| L \alysi ; 2 marks
6. (i) (a) Briefly explain the terms, time and space complcxity in algorithm analysis : (2 marks)

(b) A further maths student of GBHS Mboh has written an algorithm to verify if a matrix ls .an identity matrix.
The matrix is given as A[4][4]. Below is his algorithm, i

For(i=0; i<4; iHH){

For(j=0; j<4; j++){ ‘
) L
RALG) =1){ - L
Break; } e SR

Else{
Print‘!’(“Pr_ime”); }

1} | ‘ e
: . : it usi ig O notation. (3 mark
For an input sjze N, Analyse the complexity of the student’s algorithm and express it using Big O nota (
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- F h funer: s eparent algorithms
“(n} =204 32 rum"“o“s‘“re those dorived from two different alg

avart!

for a Power Engine.

(i ks)
(8) Expres . (2 mar
§ th > C 1 : . H ~ P "
(b) Which, of t;: m‘:'ﬁ"“y, Of botly functions using B“SP rllfxlzns : (3 mark®
Differentinge |, o Borithms ga, e iniplemented? EXpanl d 2 Non-Deterministic Polynomial Problem arks)
o %t ¢ between 4 eterminiatic Polynomial problem an (4 m
oo BIVINg an example 10 eac] rministic oly
({ii) Given the arithmet; wehoase, marks)
() Determine meckexpressuon; (A+B)+ (C+D)'E. 2] pact
e (b) State the i ort everse Polish form of the expression (
T () p’*fm‘ffs_cpolish notation? -
(8) Briefly descri = ‘ arks)
software attributes: ofthe following ‘ ! 1
. maintainabiliw, ! L -:__E”::ui?'wfult
* portability —
. Efﬁciency fhput N /
R - len<O7?
i No
' ]_ remult = result ‘_‘:____!
‘ 1
Fig 4 ””I 1= i- 1 I
"‘L“w
4 t < 07 T
.ﬂ.jisi_—’—7'
/;)utput r:—,::/
X.
i)  Carefully-study th‘e_ﬂow chart in fig 4 with
sequencerand decision as control structure, Answer the questions that follow: (1 mark)

(a) Identify any other Programming construct present in the flowchart. the values of
(b) * Dry run the flow chart with the following i[:lput m)1,10,7,3,10,8,5,17- What are the

(5 marks)
sum and average when printed? Show how you arrive at your answer.

(1 mark)
(¢) What does the flow chart do precisely? (4 marks)
(d)  Write the corresponding pseudo code for the flowchart. (2marks)

(iii) _Differentiate between the Syntax and Semantics of a programming languages.

oo i ied i Bina
8. (i) (a) Given the array below, describe how the principle of Divide and Conquer is applied in the Binary
search of the element'S in the ‘array. "

rreh it e b AR I S T l6 [7 |8 [9 [10 |
A 9) : (4 marks).
fodiaim L) . . : : ]
+nea, (B)  Briefly explain 1 quality of a ggod algorithm " (1 mark)
- -(y ~Programiing languages support different programming best practices and styles. Explain each Qf the
_ following programming paradigm and state one example of a programming language that supports it. _
""(a) Imperative Paradigm. e i ooy ; s
(b) Declarative Paradigm _ :
. R AR |
(¢) Functional Paradigm o (6 marks)
(iii) A new information system has been developed for a hospital that ha_s 5 branches. The project is in the
implementation phase. State and briefly describe the different implementation'method, (6 marks)
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