(b)

®

(i)

PART C —(1 x' 15 = 15 marks)

Consider web browsing apphcatlon Assummg both client and

server are involved in the process of web browsing application,

where can caches be placed to speed up the process? Design a

memory hierarchy for the system. Show the typical size and latency
at various levels of thc hierarchy. What is the relationship between

. cache size and its access latency? What are the units of data

transfers between hierarchies? What is the relationship between

-the data locatlon data sﬁe and transfer latency‘?

The foliowmg sequence of . 1nst1uctions are executed in the basic

- 5-stage plpehned processm

1w $1, 40(56)

3 .4"add 56, 52,82 i Lo
'-;\_\'sw 56, 50($1) |

Compare haldwmed and mlcmploglammed control unit designs in telms '

Indicate dependences and then type Assumlng there is . no.'
forwarding in this plpelmed processor, indicate hazards and add
; NOP mstructmns to ehmlnate them :

) .-Ol‘:

of their mechamsm of generating control 31gnals Wlth diagram. - (15)
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PART A — (10 x 2 = 20 marks)

1. Consider three processors P1, P2, and P3 executing the same instruction set. .

They have clock rates of 3 GHz, 2.5 GHz and 4.0 GHz respectively and CPI of
1.5, 1.0 and 2.2 respectively. Which p1ocesso1 has the h1ghest perfounance
expressed in instructions per second‘? .

2. ' Classify the instructions based on the ope1atlons they perform and give one
example to each category. : o L ‘

3.  Perform X-Y using 2's 'complemeﬁt arithmetic for the given two 16-bit binary
' numbers X=0000101111101111and Y=1111 0010 1001 1101.

4. Define sub-word parallelism.

5. Write the two s’teps that are common to implement any type of inst_ruction,

6.  Whatisan exception? Give one example for MIPS'exception.



;:.1'0"

oL

19,

Web server is to be enhanced with a new CPU which is 10 times faster on
computation than old CPU. The original CPU spent 40% of its time processing
- and 60% of its time waiting for I/O. What will be the overall speedup?

Classify shered memory multiprocessor based on the memory access latency. .

Draw the memory hierarchy in a typical computer system.

@

(b)

(@)

RS

‘What is meaﬁt by memdry»_«»q‘lappe_d I[O? PR

| PARTB— (5% 13= 65 marks)

Con31de1 two. dlffelent 1mp1e111entat10ns of the same, 1nstruct10n set

-'alchltectule ‘The . mstxuctlons -can -be divided into four classes"'

- according to their CPI (class A, B, C, and D). P1 wﬂ:h a clock 1ate of

2.5 GHz and CPIs of 1,2, 3, and 3 1espect1ve1y, and P2 with a clock. :

) _iate of 3 GHz and CPIs of 2, 2, 2, and 2 1espect1veiy Given a

program with a dynamlc mstmctmn count of 1.0 x 108 instructions

B  divided into classes as follows: 10% class A, 20% class B, 50% class

- (i)

&

(ii)

@)

(i)

C, and 20% class D, which nnplementatlon is faster? What is the
global CPI for each 1mplementat10n9 Find the clack cycles required
in both cases. - ' N )

Explain the tluee broad ciasses of apphcatlons of computers - (B)

~ Or

Assume that the variables f and g are assigned to registers $s0
and $s1 respectively. Assume’ that the base address of the array A -

isin reglste1 $s2 Assume fis zero 1n1t1ally
f=-g-Af4] '

- Alp]=f+100;

Translate the above C statements into MIPS code. How many MIPS
assembly instructions are needed to perform the C statements and

“how ‘many dlffelent reglsters are needed to carry out the
-C statements? . . &)

‘Define adchessmg mode in a computer. What are the different’

MIPS addressing modes? Give one example instruction to each

. category. - .- . - , _ S - (8)

Multiply the following signed numbers 'using Booth algorithm.‘

A'=(-34), =(1011110), and B=(22);, =(0010110), “‘_rhere B is

multiplicand and A is multiplier. 6) -
Draw the block chaglam of integer divider and explam the division
_algonthm . : L E (7)

_ o
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13.

b)

®

14.

15.

@

_‘(‘b)

(a)

(b)

) ‘ch IEEE 752 32-bit single precision ﬂoatmg plmt numbers
' 1eplesented9 Example How are print numbers 1ep1esented'? 3

(i) - BExplain floating pomt add1t10n algorithm with a neat block -

- diagram? o | o L (10)
Draw a simple MIPS datapath with the contml unit -and ‘explain the
executwn of ALU 1nst1uct1ons L = S (13)

: IR § A : ,
@ A '_p'fccessor has""fi_ve indiv,idual_ _stsges, namely, IF, ID, EX, MEM, .
and WB and their latencies: ele 250ps, 350ps, 150ps, 300ps, and
- 200ps respectively. The. frequency of the instructions executed by -
“the processor are as follows.; ALU : 40%, Blanch 5%, load 20%

L ':-__'and store:15% What is the clock cycle time ina plpehned and.__.-_ '-

" non- plpehned plocessm'? If Vou can spht one stage of the p1pehned o

."--'datapath into two new . stages each w1th half the latency. of the' o

original stage which stage. would you split and What is the new”
- “clock cyele time of the pmcessm" ‘Assuming the1e are no stalls or
'~ hazaxds, what is the utilization of the data. memoxy‘? Assummg
- there are no stalls or hazards, what is the utlhzatlon of . the

write- 1eglster port of the ¢ Reglstels unit? .' (6)
(ii) = List the hazards in plpehmng a processor and glve one exampie for
- each. - - : - (7)
(1) List the software and hardware techmques to. ach1eve Instxuctlon ]
- Level Parallelism (ILP). . o L - (4)
(i) DlscuS° the challenges in palallel pxocessmg in enhancmg
- computer alchltectule : | R ()}
Or
@ - Explam any three types of haldware n1u1t1tluead1ng (9)-- '

(iiy - Define the classes in, I‘lynn s Taxcnomy of computel archltectures
Give one’ example for each class.. , : (4)

(i) Discuss .the three mapping techmques in memmy h1e1a1chy
Explain with examples, - B - (o)

.7 (ii) Defme Tlanslatlon Lookaside Buffe1 (TLB) What is 1ts use? (3)

Or
Explam mechanisms Dlrect Memory Access and Intery upt handling.
: 6+
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