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QUESTION 1 (COMPULSORy) 
! 

A) 	An instruction set has 4 bits for opcode and 32 bits for addresses. What percentage 
change in instructions and memory resolutip)l results if the opcode is increased by 2 bits 
without altering the instruction length (by taking bits from address portion). [4] 

B) Identify the addressing mode described by the features below: 

i). 	 The data ~s part of the instruction. A~onstant. This can be combined with other 
addressing modes..: [2] 

ii). 	 The data we need is in memory. A register contains the address of the data. We 
specify a register. The register is a pointer to memory. [2] 

iii). 	 The data we need is in memory. A register contains an adctTess. The data is at a 
known offset from the address. We specify a register and an offset. [2] 

C) Convert the infix formula (a+cd)/(cy-4) to postfix 	 [5] 

D) 	Create a free::' 
number. [10] 

(b) 
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SECTION B (ANSWER ANY THREE QUlD~TIONS FROM TIDS SECTION) 

. QUESJ:ION 2 


a) Describe the 2 differences between progr~med 110 and DMA 110 [8] 
b) Describe, with 1h~ aid of diagrams, the foll~Wing allocation algorithms: 

Fl'rst fi.t·.·.'.. ;.:' .1. 	 ":1:':1 

it Best fit:; ,F: 	 [8]
< ,. 	 ,'i-'\;~ 

c) 	 Assume you.ha,v,e an expanding opcode tha~~supports the following formats, with a 3 bit 
• " 	 'I"regIster: .' .:j~.i 

j 1,'('
4 i. ' : • ctions with 3regisUprsifijt • 

25'. ctlons wi~ one re. 
 .I". 
16 ~~ctiQns with zero ~~gis: 1':1 


1. Hotmany 0r:codes, in total, d 'r the. preceding require? [3]

l 

11, 	 H<;>"t.many bits does the oPcodi.,'llreQurre to support the 3 formats? [3] 
. 	 'l~l

:11:11, 	 .. 

d) 	 Explain, using~'suitable illustration, howM~aphores work [4] 

·H ~~ ~ 

QUES1JON3 

Describe, the following, using correct terminology and appropriate illustrations, : 

a) Segmentation, [10] 
b) Paging, [15] 

QUESnON4 

a) 	 A program takes 10 months to write in ahigh level language and takes 100 seconds to 
complete it's task. Two modules are responsible for 30% and 20% of the execution 
time ofthe program, respectively. Thesemodules are of roughly equal complexity 
and account for 10% (each) ofthe total development effort. The compiler used can 
produce symbolic assembly language, so it only takes twice as long to tune the 
assembly language version as it took to write it initially, The anticipated speed up is 
a factor of two for each module. " 

!, 

, 	 . 
I , ~ 

:': ,J, , 

1. 	 fh modules be [optimized:' ;rJ9the one year ship date (two more 
' ,1'1 'f? ! ; I: j'.:' 	 [7] 

11. ~e·~ticipatdd executi~~ :¢~r the tuning has been performed? 
::'.' ,I,., 	 [6]~ti~ past th~ deadline) i,? .~ , . 
. il,\ 
~ 'i·,I .,.I '.' I ':. ':: 

b) f!tl1antic error !e~sage$~~ 'p:~source code line numbers. 
II.". ' .. ' ,.1,! '..' ,"!I' :~ 1 ~; 

1. : "these numbers ~ffecte' ~c:).crb Expansion? 	 [6] 
11. Ierror messag~ be produ ,r, ~g the first pass or the second pass? (or 

II sa ?) ,.,' ,., '. 	 ~]Y11 . 
I ' 

I' 
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QUESl'ION5 

a) 	 Using Amdahl's law on a given prograrnwhich has 50% sequential code and 50% 
parallel: . 

1. 	 What is the speed up anticipated ~th tWo processors? [5] 
11. 	 What about 4 processors? [4] 

111. How many processors would result in a 4-fold speedup? 	 [4] 

b) Four (4) CPUs are connected by a bus whose bandwidth is r MB/sec, by what 
percentage has the bandwidth changed ifthesystem is scaled to 22 CPUs. [6] 

c) Suppose that for technical reasons it is only possible for a snooping cache to snoop on 
the address lines, not data lines. Would thlschange affect the write through protocol? [6] 
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