EIIA 605: APXITEKTONIKH YIHOAOI'IXTQN EAPINO
EZAMHNO 2021

EPTAZIA 2 (27/01/2021)

HMEPOMHNIA ITAPAAOXHX 10/02/2021

Yag divovtat 3 benchmarks and 10 SPEC CPU2017
(https://www.spec.org/cpu2017/) amd Ta onoia to €va givar To 1010 Yoo GAOLG Kot
elvar 1o 502.gcc r ko o GAAa 0vo Ba avateBoOv otov kdbe @ortnt oTO
EPYACTNPLO:

Odnyieg o to mog va tpéEete Ta benchmarks :

Gce (‘OLrov):

cpugcc r base.EPL221SingleCore-gcc4.8.5-1inux3.10-bits-64 gcc-pp.c -O3 -
finline-limit=0 -fif-conversion -fif-conversion2 -o gcc-pp.opts-O3 -finline-

limit 0 -fif-conversion_-fif-conversion2.s > gcc-pp.opts-O3_-finline-limit 0 -
fif-conversion_-fif-conversion2.out

Roms:

roms_r_base.EPL221SingleCore-gcc4.8.5-linux3.10-bits-64 <
ocean_benchmark?2.in.x > ocean_benchmark?2.log

Fotonik3d:

fotonik3d r base.EPL221SingleCore-gcc4.8.5-linux3.10-bits-64 >

fotonik3d r.log

Mecf:

mcf r base.EPL221SingleCore-gcc4.8.5-linux3.10-bits-64 inp.in > inp.out
Bwaves:

bwaves r base.EPL221SingleCore-gcc4.8.5-linux3.10-bits-64 bwaves 1 <
bwaves 1.in > bwaves_1.out

Lbm:

Ibm_r base.EPL221SingleCore-gcc4.8.5-1inux3.10-bits-64 3000 reference.dat 0
0100 100 130 Idc.of > Ibm.out



Omnetpp:

omnetpp r base.EPL221SingleCore-gcc4.8.5-linux3.10-bits-64 -c General -r 0 >
omnetpp.General-0.out

—>Ta benchmarks kot to dedopéva €166d0v TOoVG O TO Ppeite oTOV MO KAT®
QaKeNo:
/home/students/cs/benchmarks/CPU2017/CPU2017Source/benchspec/CPU/.

-> Ta executables Tov kd0e benchmark 0o to fpeite oto directory exe.

- Ta inputs tov ka0e benchmark 0a ta Bpeite oto directory data/refrate/input.
[Ipocoyn, vdpyet mepintmon kamola omd ta benchmarks va wpénetl va tpé&ovv
Nte and 1o input directory Nte amd o exe directory.

2 [Mopakard 6Tmg Kavete copy ta directories TV POV avT®V benchmarks 6to
dk0 cac mpoocwmikO directory Kot HETA VO TPOYWPNCETE UE TO TOPOUKAT.

Hopokor® aravtote To 0KOA0VOO:

1) [eprypbyete pe amid Aoy 1o Tt KAvel (tL vroAoyilel) 1o kabBéva and ta
Benchmarks mov cog €govv d00¢i ka1 dwate Tov Tpomo ko xpdvo (Wall Time)
extéleong tov (Xpnowomomote TG Unyavég tov  gpyactnpiov). Emiong
KOTOYPOAWYTE TNV GUYVOTNTO TNG UNYOVIG TTOV YPTGLLOTOUGOTE Y10 VO TPEEETE TO
Kk60e benchmark.

2) Agov tpé€ete Ta benchmarks pe T fon0gwa Tov gpyaieiov PIN:

a. Na yivelr katapétpnon yio 10 TOGEG POPES EKTEAETTNKAV Ol EVTOAEG branch
KOTA TNV EKTELEST] T®V 0 TAve benchmarks. H katapétpnon va yivel yuo kébe
&va, EKOTOPUVPLO EVTOAEC. AnAadn| kAOe ekaToppdplo eviohav Oa
avtikatontpilel pa aon. ['o mapddetypo vo eTiagete pia ypoeikn mopactocn
TopOpol Le TNV aKOA0ON:



PC Addresses per Phase
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b. Mg ) BonBsia tov PINTool iTrace vo dnpovpynceTe pia Ypapikn topictac
HE TN ovyvotTa eUEAvions Tov evioAwv (cumulative) yuu kédBe @daon (1M
EVTOALG).

c. Na Bpeite v ocvvdptnon oty omoio aVKEL | EVIOAN MOV EKTEAEiTE TIG
EPLocOTEPEG POPEG Le TNV Porfeta Tov objdump kot va eENYNOETE TL KAVEL QLT
N cLVVAPTNOT).

d. Xpnowonouwvioag Tig mapandve HETPNGELS 60G, va vmoAoyicete To CPI tov
Kk60e benchmark.

€. XYOAMAOTE EKTEVAG TO, AMOTEAEGLOTO TMV MO TAVO LETPNGEMV Ga.G KAOMS Kol
™ peBodoroyia mov axorovbncate Yo va mapdéete 10 kbe Eva amd avTd.



OcopnTIKES 00K OELS.

1. Xxeotdote Tov Tpdmo ektédeong pe Gantt Chart tov molo kGt EVIOA®V 6€ Eva
5-stage pipeline kot va avopEPETe TOV GLVOMKO 0plOUd KOKA®V.

lw $2, 100($1)
add $3, $1, $2
add $5, $6, $2
sw $5, 200(8$3)
add $7, $8, $9
sub $10, $7, $2
add §5, $2, $1

2. 210 MO KAT® oyNUo TPocHECTE TO OTOPAITNTO GUGTATIKA DGTE OV EVIOAEG
LW-SW extehovdvtal oe d1000)1KE (XpNOLOTO0LY TOV 1010 KoToympntr) vo
exteAovvTal o omodoTikd (forwarding). (move from mem. Location A to mem.
Location B)
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3. Aoknon amo 10 PipAio (Sth edition of Computer Architecture: A
Quantitative Approach by Hennessy and Patterson) [15/15] <B.1> For the
purpose of this exercise, we assume that we have 512- byte cache with 64-byte
blocks. We will also assume that the main memory is 2 KB large. We can regard
the memory as an array of 64-byte blocks: M0, M1, ..., M31. Figure B.30 sketches
the memory blocks that can reside in different cache blocks if the cache was fully
associative.

a. [15 ] <B.1> Show the contents of the table if cache is organized as a direct-
mapped cache. b. [15] <B.1> Repeat part (a) with the cache organized as a four-
way set associative cache.



