
t_ s\ I 0c-s74

Scvcntlr Semester B.Ii. Dcgree Examination, July/Atrgust 2022
Advanced Gomputer Architectures

l'inrc: 3 hr-s. IVlrrx. Marks:100

\ote: .4trstrcr any FIVE Jfull questiorts, selecting atleust TWO questiorts.f)'ortt euch purt.

I'AIIT -,,\
l:rplairr hou'conr1;r-r1cr.,\rcltitccl rrrtlst clcsigrr ll c(rntl)r.rtct'tr) ntcct {irnctionll rcrlrrircnrctrt anrl
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cost ol'an IC ol'a svstcnl.
tr. Srrpposc u,c hrrr,'c n-raclc thc lbllon.'irrg nteasllrcntcnts :

F rcclr"rcncv o1'IrP opcratitlns - 20'ti,
Aver':irrc Cl PI of F P operations .- --i.0
Avcraqc CIPI of othcr instnrctions 2.0
Irrcquct'tcv of I- PSQR : 39,'i,

C'PI of FPSQR - I5
Assun.tc that thc 2 tlcsign ultcrnatilcs are to dccreasc the CPI of FI'}SQI{ ttr 2 ot' l0 dccrcasc
tlic avcrasc C PI o1-all FP opcratiorrs tcl2.-5. Cornparc lhcsc trvo de sign alte lnativcs usins thc

(l () )'larks)

(06 \larks)
(0.1 11l rks)

Ir I'()cessor pcrfbrnrancc cc1 Lrat iolr.
c. Wlrat is clcpcndahilitv'.)Ilxplrrin 2 rrrain rncasurcs of'clepcndability.

Ilxplain how'pipclining is irlplcrnlntccl ol"cvcry lVIIPS inslruction at n'lost corrsidcrins lll.c
clock cyclcs. (10 \Iarks)
What arc tltc malor hLrrcllc o1'Pipclinine'l Illustratc the structural l{azarcis in clctail. 

(10 },Iarks)

3 Slrou, hou, thc loop u,oultJ look
stalls ol icllc clocl< c1,clcs.

i) Schcclirlecl and unschcdulcd
ii) Mcrsing anci unrollecl loop.

lrxplain control clepcndencc ol'thc
iiPr I

SI:
t.
li

iiP2 I

52:
i
t

on MIPS. for thc fbllo'"r,ine codc scgment incluc'ling any

ioolr
(12 llarks)

ib llou,ing codc scsurcnt

(Ott \l u rks)

(Otl ){arks)
(0,1 \Iarks)

[r.

,l lr.

b.

\\"hat arc thc stcps involverl in hun.lling an instrr:ction u,ith a branch target bul'lcr? (08llarks)
I:rplain an Analvsis of thc pcrlirrrnancc Pcntiurn 4 u,ith rcspcct to braneh prcdiclion anrl
cachc rniscss SPEC CPU 2000 l-rcnuhnrarks.
What urc thc gcncral issucs invcrirerl in irnplcnrentation olspeculations',)

I ol-2



5 il

Wiih rcspcct to virtr-tal ltlclttotl/ cl ittcrctltiatc thc lirllorT' tr-rs

i) C.aclrcs Vs virtual lnctltor),'
ii, I'lrgutt Vs scgtttetttittiult

b. lixl-.1"1,, thc irtrpact olvirtual tnachitrcs on vitlttitl lllclllorv anil I'O.

PArt'l'- B

\\Iith a ncat diagranr, cxplaitt dircctory Lllrsccl cllcltc
d iagratn.
Ex1.1n1,, tlrc gcncral modcls oltlctnory cotlsistcncy u'ith

coherencc protocoi stalc

a ? coclc scgn.rcnts.

I0('s7-l

tl'lllrslllort
(12llurlis)
(Otl \lurlis)

(12 )larks)

Sr-r111tosc that in 1000 ntcrtrory rcfcrcnccs tircrc arc 40 tnisscs irt thc I'' lcvcl cacilc ittlti
l0 ltisscs ip il'"l lcvcl cachcs. What arc thi-'r'ariotis tniss riitcs'l Asslutlc trriss pcttalty'lrrlrrr

1.2 1o rrcn-rory is 200CCl. thc hit tirnc o1'l-l cacltc is l0ClC. thcn lrit timc o1'l-l is l('('itrrrl
thctc arc l.-5 ntcrtror.v- rcfcrcncc pcr inslructjon. \\ihat is tltc avcragc lt.tcl-ttorY acccss titllc ltlttl
avcrasc stall cyclcs pcr instruclion'/ lgnorc lltc intpact o1'u ritcs. (()t'l \larks)

a. I-xplain Nincth optiurizalion o1'cachc pcrlirt'nuincc kr rctlttcc It.tiss ratc o1-cottrplict
(12 llullis)
(0ll \l:rrks)

t)

I:xplain Ioop levcl parallclisnt lbr thc (ircrttcsl Colt-tt.tton l)ivisor ((iCD) tcst ittld iclcrrtili'thc
drirrr'l-rack ol'clc;lcndencc analvsis. (l2lllrks)
I)cllnc Predicatcd Instruction. u,hat are thc lrnritations o1'Predicatcd instntctiotts. (0ll )l:rrlis)
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