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Me_ximqm : I0.0- marks |
’ _ Answer ALLouestions.'

_ PART A — (10 X 2 20 marks)

| 1. 'Deﬁne Inst1 uction Set Arch1tectule

9. State Prmciple of Locality.

3. What are data hazards? List the possible data hazal ds in the alchltectme

" 4, Define Blanch Tar get Buffels

5. The largest conﬁguration of a Cray T90 (Cray T932) has 32 processois, each

capable o_'f' generating 4 loads and 2 stores per clock cycle. The processor clock -
cycle is 2.167 ns, while the cycle time of the SRAMs used in‘the memory
system is 15 ns. Calculate the minimum number of memory banks required to
allow all processors to run at full memory bandw1dth

6. Draw the Structure of a vector unit containirig four lanee. .

7. Whe_z_t is'Muli:_iproceSSOr Cache Coh'erence?

8. . Draw the Basic structure of a centl ahzed Shaled memmy muItlprocessm based

.ona multlcme chip.

8. - Write the formula to ‘measure average memory access tlme f01 memo1y
hier alchy performance :

10. Llst the Bas_lc six Cache Optimizations for improving cache performance.
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PART B—(®Gx 13 65 marks)

Assume a chsk subsystem with the fo}lowmg components and MTTF :

« 10 disks, each rsted at 1,000,000-hour MTTF

1 power suf)ply, :200,000-hour MTIT
+ 1 fan, 200,000-hour MTTF

Dlsk subsystems often have 1edundant power supphes to improve

: dependabﬂlty Using the components and MTTFs from above, calculate

the 1e11ab1hty of redundant power supplies. Assume one p0we1 supply is

sufficient to run the disk . subsystem and . that we are. addmg one ..

1edundant powe1 supply

o

Exﬁléin ‘in detail 'abo_ut ;tﬁe .Cl_a.sses of Parslle]ism and _Para_lle'll._'
‘:'Architectures." ' ' T . -

Explain in detail about the steps 1nvolved in Tomasulo’s. Algonthm w1th :
- A Loop- Based examples ) - :

Or

Discuss the idea in overcoming the Data Hazards using Dynamic

Scheduhng

Explam the basic stluctlue of a vector architecture, VMIPS and 'I‘he
VMIPS vector instructions, showmg only the double p1e01s10n ﬂoatmg-

. - Or _
Explam the SIMD Instructlon Set E‘{tensmns f01 Mult1med1a w1th an

_ instr uctlon categmy

Explain in detail about the State transition d1agram for an individual
cache block in a directory.based System and the state tr ans1t10n diagram

for the dnectmy has the same states and structure as the transition

~ diagr al_n for an 1nd1v1dual cache.

Or

Discuss in detail about Snooping Coherence Protocols with an example.
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Explain the cache optimizations techniques in detail with examples.

‘Or :

Write in detall about the RAID levels in optumzatlons w1th a neat

diagr am.
“PART C — (1 x 15 =15 marke). -
Consider a loep like this qﬁe -

for (i=0;i<100; i=i+1)

' A[l] = A[l] + B[l] /* S1# .
-_B[1+1] C[1]+D[1], /"SZ */ o o 3
' AnaIy51s the dependences between Sl and 527 IS thlS 10013 palallel'? If_ o -

. not, show how to make it par aﬂel

()

“

__'O_l. |

Consulu the tollowmg three hypothet1ca1 but not atyplcal ptocessors S

. which we run with the SPEC gec benchmmk

@) A‘sunple MIPS two-issue stat1c_p1pe 1unn_ing at a clqck' rate ofl'

.4 GHz and achieving a pipeline. CPI of 0.8. This processor has a
“cache system that ylelds 0.005 mlsses pe1 mstluctlon ‘ o
I(ii) ‘ ‘_A deeply plpehned version of a two issue MIPS pmcessox w1th

slightly sma]ler caches and a 5 GHz clock rate. The plpehne CPI of
“the processor is-1.0, and the smaller caches yield 0.0055 missés per..

* ihstruction on average.
(ii). A epeculatwe supe1scalal with a 64 -entry window. It achieves one-.
half of the 1dea1 issue rate measmed f01 this window size. (U se the

'data in Flgule 1 )

This processor has the smallest caches which lead to 0.01 misses per

“instruction, but it hides 25% of . the miss penalty on evely miss by'
- dynamic scheduling. This p100ess01 has a 2.5 GHz clock Assume that the -

main memory time (which- sets the miss penalty) 1s 50 ns. Determme the

relative performance of these three processors
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