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Ql (a) Convert the following expressions frrom Postfix notation to Infix notation.

(i) 357+21-x1++
(ii) ABCDE+F / +G-H/x+
(iiD 12+3+4+5+6+7+

o)

(c)

(3 marks)

Assqme there are forn microprocessors with different instnrction format. Each

microprocessorrequiresthe following amountoftimeto fetch, decode, and execute

each insfiuction sfowo on Teble Ql(b). Which microprocessor is the fastest to

perform the operation

using RISC instnrction set?

produce a RISC-qry)e assembly program to evahrate the

statement. (Jse only two registers in the progftrn.

s A+D;_ ffixe+F l6

(i) Three address instructions

(ii) Two address instructions

(7 marks)

following arithmetic

A= B-C

(3 marks)

(3 marks)

(d) Consider a CISC-style processor, create a prcgraln that computes the expression

X=Y3*B*

where B = * - AT *FC using two-address instnrction format. Use only two

registers inthe pogram' 
(a marks)

Table QIO)

Microproccssor Instnrction TlPe Time per instruction

CPU 3 kro-address instnrctions 50 ns

CPU 2 One-address instructions 40 ns

CPU I Two-address instructions 80 ns

CPU O Thr@-address irrstructions 150 ns
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Q2 (a) (i) List two (2) tlpes of electronic gadgets

cornrrtrnication.

u$nB USB protocol for their

(2 marks)

(2 marks)

(a marks)

(c) Describe thrce (3) working principles of VO int€rface for an input device.
(6 na*s)

(d) Differentiafe between intemrptdriven IO, isolated IO, and memory-mapped IO.
(6 marks)

(ii) Give rcasons for elecbonic gadgBts in adopting usB protocol?

O) Disctrss the advantages and disadvantages of aslmchronous bus.

(a)

o)

Q3 Distinggish betrreen compiler, assembler, and debugger in a computer system.
(6 ma*s)

A p,rogrammer has written a C program and compiled it using tw9 ditre-rynt

*ipii.o. Each compiler geoerateO tne foilo*iog numbers of ins6uctions which

*-p.i." ttrce instnrction tlpes: A, B, and C. (M : million)'

Compiler 1: A:60M, B : 5M, C :30M
Compiler 2: A:120M, B: 10M, C : 60M

Assume the clock s@ of the processor execgting the program is 2'4GHz An

instruction oftype 4 g, and C takes 1, 2,and3 clock cycles respectively' Answer

the following questions:

(l) Calculate the execution time for compiler I and compiler 2-
(6 ma*s)

(ii) Calculate the million instnrctions per second (IvflPS) for compiler 1 and

comPiler 2. 
(a marks)

(iii) Summarize the results of the calculation.
(a marks)
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Q4 (a) Several instnrctions will be executed by Intelru Xeon3tr processor having 4-stage

pipelined archircctrue. The instnrction cycle comprises 4 steps; ferch (F), decode

@), execute (E), and wdte back (W), where all steps require I clock cycle exc€pt

the execute step, whichtakes 2 clock cycles. Assume I clock cycle:5 ns.

(r) Sketch the space time diagram to execute four @) inshrctions 
(S marks)

(ir) Calculate the total execution time (in ns) needed by the pipelined computer

to execute a Cr-r program having 1500 insuuc*tions.
(a marks)

(iir) Calculate the performance speed up of the pipelined ogmputer over non-

pipelined compr$er to execute similar Qr+ program in Qa(exii).
(4 ma*s)

O) A non-pipeline system takes 50 ns to process a task. The same task can be

processed in a six segment pipeline with a clock cycle of 10 ns.

(t Determine the speed up ratio of the pipeline for 100 tasks'
(2 mafts)

(ii) Compute the manimum speed up that can be achieved.
(2 marks)
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a5 (a) Differentiate the memory access time between primary storage and

storage.

secondary

(a marks)

(b) Referring to Figure Q6(b), describe the fimction of element x.

(c)

Figure Qs(b)
(a maks)

Explain with appropriate diagrams reason why DRAM has higher storage density

compared with SRAM.
(8 ma*s)

(d) From Tabte Qs(d), determine the miss penatty in nanoseconds when aLZ c.rche

miss occurs. Assume 1 clock cycle: 10 ns.

Table Qs(d)

MemoryLevel Processor Clock Clcle
Ll cache 3

LZ cache 7

L3 cache 10

DDRSDRAM 100

Hard disk 150
(2 marks)

(e) Distinguishthe principle ofoperation for SRAM and optical disc using appropriate

diagram in terrrs of the way binary values are stored.
(2 marks)

Processor

-END OTQUESTTONS-
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