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(Advanced Computer Architecture )
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Full Marks: 100

Tinre : 3 hours

Answer all questions

ru frgwes tn the nilrt hdrd rnogin indicae narks

Candidates are Tequired to give their answers in
their ottn words as fu as practicable

GROT,IP_A

Answeranyfrvequestions : 2x5

What is stnrctural hazelrd? How can youI
reduce strucfural hazard ?

(Ib, Or.t )
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2. Perform arithmetic left shift and logical left

3. What is the difference between NIJMA

and COMA model of multi-Processor ?

4. What is sYstolic arraY ?

5. Distinguish between superpipelinedesign

arid suPet scalar desiP'

6. Consider a 5-stage linear qmchronous 
.

pipeJine unit with stage delays 5ns,4ns'

9ns, 7ns, and3ns andlatchdelay of lns'

Determine the clock fiequency of the

pipeline unit.

7. DefineMFLOPS-

I
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List all types of connections of the following
nonJinear pipeline unit :

Output P

Input

i
GROI.JP-B

Answ€r any four questions :

Output Q

'15x4

9 (a) What are UO driver and I/O interface ?
Give a diagram to show the steps of
communication between application
program and VO interface.

(6) In a simple machine with load-store
architecture having clock rate 50 MHz,
letthe instruction @uency be as follows
for a program :

- t-t
sI s2 s3

PMIS/IilCAZlol25 (To'tr Ow)
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-Operations

FrequencY l TE of clock

cycl!!_
ALU ll() I

Load 20 2

Store 10 2

Branch 30 2

Calculate MIPS.

I

(c) ComputersM, and I\4 are twoimple-

Eentations of lhe same instruction s€t'

M, has clock rate of SOMHzandl4

has clockrate of 75 MHz' Mr he-q 6 Qpl

of 2.8 and lt{rh* a CPIof 3'2fora

given program. How many times Ir{, is

fasterthanM,? 6+4+5

10. (a) What is data hazards ?

(D) Exptain differcnt type of dats hlzads'

FG|ISAE r2olrzt
(cd,
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(c) Consider three consecutive instructions

I,, L and I, as follows :

. I,: ADD R,, R2 // Rr e Rr +'Il2

l: ADD\,&/R,<-q+q
Ir: SUBR,,q//R,eR,+\
(l) Find out domain of instruction of

all above three instructions.

(d) Find out range of instnrction of all
above tbree instructions.

(ir)Check the necessary condition of
WA& RAW, and \MAW hazards to

tnow hazard may occur or not.
1 + 6 +"(2+ 2+ 4)

11. Consider the following reservation table of
a nonJinear pipeline processor for function

Q:

PAI$A,TAI20125 (Tsn Ovet )
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- 
clock_+

1234 56
s

Stages S,

s

I

3

(D)

(c)

(q

(e)

12.(a)

(a) Find out all forbidden and non-forbidden
latencies.

Obtain the ioitial collision vector

Draw state transition diagram.

List all simple and greedy cycles.

Calculate minimal average latency.
4+2+ 5+2

Distinguish between RISC and CISC.

t

(b) Compare the number of instructions and
clock cycles needed to evaluate
Z:X' Y+Wusing i

o o
a

a o o
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(, ACISC insructionMULADDZ,X,
Y, W (l instruction, I cYcle)

(ir) RJSC instmctigns using separate

multiply and add (eachtaking I rycle)

(c) Eefine execution time. A processor

executes the following instructions with

given cycles :

Load:2cycles Given

Add : I cYcle LOAD Rl' A
Store : 2 cycles LOAD R2, B

ADD R3, RI, R2

STORE R3' C

Calculate the total execution time in

cycles. 4+ 6+ 5

13. (a) Explain the terms : Speed up, efficiency,

and throughPut.

(b) Determine the ma><imum Speed up of a

k-stage pipeline unit'

PG/trSArCA,/201/25
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'(c) Consider a S-state . linear pipcline
processor with a clock rate of 40 MIIZ.
Calculate speed up, efficiency and

throughput for 20000 insuuctioas.
6+4+(2+2+l)

14. (a) Draw and explain MIMD architecture.

(b) Whd isLrNdA model of muhipocessm?

Discuss with a proper diagram.

(c) For a multi-computer system with
startup time (aencyf l0 microseconds,

length of the message:8,192bytes,
and bandwidth of thelink: l0MB/s,
calculate the total message passing time

inmicroseconds. 5+5+5

15. (a) What is inclusionproperty of me,nory

hierady? Ephintwopolicesto maintain

cohcr€nceprqertyofmemory hierarchy.

I
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(b) Compare among temporal, special, and
sequontial locality of reference.

(c) A three-level memory system having
cache aciess time of l5ns, rhain
memory access time of 27 ns and disk
access time of 80ns has a cache hit ratio
of0.96 and main memory hitratio of0.9.
What should be the effective access
time ?Also calculate efficiency ofthe
memorysystem. 6+3+6

16. (a) What is instruction format ? Given an ISA
with l6-bit instructions, design a simple
instnrction format to zupport 256 opcodes,

and 16 registers. Encode the instruction
ADDR3,R5 where ADD is the.first
opcode ofthe list of opcode.

(b) Two ISAs, A and B, have the following
characteri stics :

P@IIS {CArx)lns ( Trnher )
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ISA A has 3-address instructions
(e.g.,ADD Rl, R2, R3)

ISA B has 2-address instructions
(e.g.,ADDRl'R2)

Write a sequence ofinstnrc'tions forboth

ISAs to comPutc X = (A + B) - (C + D}
Countthe total nrmber of instructions

used in each ISA.

(c) What is addressing mode ? For each of'' 
the folow'rnginstructi<l'ns, idcntiff the

addressingm@: 4+6+5

(,) MOV Rl,#45

(r0 Mov R2' (R3)

(TDMOV R4,1000(R2)

(iv)MOV R5,lt234l

I Internel Asressment - 30 Merks I

J
I
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