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1. Elcaywyn

Tta mAaiowx thg mapovoag doknong Oa xpnotponotnoete to gpyaleio “PIN” yix vo UEAETHOETE TNV
enidpaon SlapopwV TaAPAPETPWY TNG 1EPAPXIaG UVAUNG otV anddoon evog GLVOAOL EQAPUOYWV.
Ttdxog TG doknong eivar n e€oikelwon pe to epyaleio PIN kabw¢ kat e tnv dradikaoia dieaywyng

TELPAUXTIKWV UETPHOEWV UE OKOTIO TNV e€XYWYN XPHOIUWY GUUTEPACUATWY.

2. To epyaleio PIN

To PIN eivar éva epyaleio To omolo avANTOGOETAL KAl ouvtnpeltar and thv Intel kot
XPNOWMOTOLEITAL  y1a TNV avdAuon  e@appoywv. Xpnoiyomoleltal  yix dynamic binary
instrumentation, dnAadn yix tnv elcaywyn kodika Suvapikd (tnv otiypn mov ekteleitarl n
EQAPUOYN) AVAUESA OTIG EVIOAEG THG EQAPUOYNG UE OKOTIO THV GLAAOYN TIANPOPOPLLV CXETIKA UE
NV ektéAeon (m.. cache misses, total instructions kAr.).

Iepioodtepeg mANpopopieg oxXeTIKA pe To PIN kabwg kat eyxelpidia xprong pmopeite va Ppeite dw:

https://software.intel.com/en-us/articles/pin-a-dynamic-binary-instrumentation-tool

3. AN ko1 eykatdotoaon Tov PIN

Tnv televtala €kdoon tov PIN umopeite va tnv katePdoete amd €0 TPOKEIUEVOL va THV
EYKATAOTIOETE OTO GUGTNHA OAG:

https://software.intel.com/en-us/articles/pintool-downloads

To PIN e€aptdtal Guesa and Tov TUPHva TOL AEITOVPYLIKOV GLUOTAUATOG, ondTe LTdpXeL TOavdTNTa
Kamoleg ek86oelg Tov PIN va £xouv acupBatdtnta He GUYKEKPIHEVEG EKOOTELG TOV TupHva Linux. Ta
Pripata mov TapovsotdlovTal TaPAKATW yia TV eKTEAEGN Tov PIN €xouv SoKiHaoTel emTUXWG TOGO
ue tnv €kdoon 71313 tov PIN ka1 Agttovpytkd ovothua Ubuntu Linux 14.04 pe ékdoom mupriva 3.13,
600 Kar pe tnv €kdoon 81205 tou PIN kat Aettovpyikd cvotnua Ubuntu Linux 16.04 pe €kdoon
nupriva 4.4.

A@oU oAokAnpwOei n ARYPn tov apxeiov Oa mpénet va to anocvuniécete divovtag oe €va TEPUATIKO
TNV TOHPAKATW EVIOAN:

$ tar xvfz pin-3.2-81205-gcc-linux.tar.gz

Twpa uropeite va mepinyneite ota mepiexdpeva tov PIN:

$ cd pin-3.2-81205-gcc-1linux

$ 1s —-aF
./ ../ doc/ extras/ 1a32/ intel64/ LICENSE pin README redist.txt source/
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To pin eivar to ekTeAéoIpo TOU O XPHNOLUOTIOIOETE YIX TNV EKTEAEON TWV EQPAPUOYWDV OTA
TELPAPATA 00G. [0 VO UTOPECETE Vo EKTEAECETE TO pin B XPEIAGTEL Vo ATEVEPYOTIOLNOETE TO Yama
module divovtag tnv mapakdtw evtoAn:

$ sudo echo 0 > /proc/sys/kernel/yama/ptrace scope

Meproodtepeg TANPo@opies yia To Yama module unopeite va Ppeite otnv napakdtw dievbuvon:

https://www.kernel.org/doc/Documentation/security/Yama.txt

Ta va deite Tov Tpdmo xpriong tov pin.sh unopeite va to ekteléoete xwpic oplopara:
$ ./pin

E: Missing application name

Pin 3.2

Copyright (c) 2003-2016, Intel Corporation. All rights reserved.
VERSION: 81201 DATE: Feb 2 2017

Usage: pin [OPTION] [-t <tool> [<toolargs>]] -- <command line>
Use -help for a description of options

Me to dptopa -t Aéte oto PIN moid pintool va xpnoiponoirioet eved wg <command line> divetat to
ekteAéolpo to omolo Ba avaAvBei amd to PIN kabwg kot ta opiopatd tov. Eva mapdderyua
EKTENEONG TOV pin SlveTal TApaKATW:

$ ./pin -t ./source/tools/ManualExamples/obj-intel64/inscount0.so \
-0 ls.inscountO.output -- /bin/ls —-aF
./ ../ doc/ extras/ ia32/ intel64/ LICENSE pin README redist.txt source/
$ cat ls.inscountO.output
Count 453337

£T0 Tapamavw Tapddetypa xpnolponoldnke to pintool inscount.so to omoio abpoilel To sOvolo
TWV €VIOAWV mov ekteAovvtal. Toa pintools eivar mpoypdupata ypappéva oe C++ TmOL
xpnotpomnotovvrtat and to PIN Kal emMKOIVWVOUV He auTd HESw Tov API Tov Yl va Katevduvouv Thv
aVAALOT TWV EQapUOYWV. Mmopeite va ypapete ta dikd oag pintools aAA& vTdpxoLV Kal apKETA
nov mapéxovtat pali pe to PIN. Oa ta Ppeite otov @dkelo pin-3.2-81205-gcc-linux/source/tools/.
Ta va ta petayAwttioete umopeite va ekteAéoete tnv evtoAr] make otov @dkelo mov 6ag
evOlapEpeL.

4, ME’EDOT[DOYD(S[UU(X‘CO(

To PIN umopel va xpnotpomoindei yia tnv eKTEAEGN OTMOLAOONTIOTE £QPAPUOYHG. T TAAiola TNG
napovoag doknong Oa xpnotpomnorjoete ta PARSEC benchmarks yia ta onola umopeite va Ppeite
TEPLOGOTEPEG TANPOPOPIES £3():

http://parsec.cs.princeton.edu/

KatePdote tnv €kdoon 3.0 TnG covitag amnd to mapakdtw link:

http://parsec.cs.princeton.edu/download/3.0/parsec-3.0-core.tar.gz

Emiong, Oa xpelaoteite ta apxela e106d0v yia ta benchmarks ta omola pnopeite va katePfdoete and
edw:

Mponypéva O¢pata ApxLtektovikig Yrohoylotwy — 8° e€al. 2 cslab@ntua — 2016-2017


https://www.kernel.org/doc/Documentation/security/Yama.txt
http://parsec.cs.princeton.edu/
http://parsec.cs.princeton.edu/download/3.0/parsec-3.0-core.tar.gz

AXKHZH 1

http://parsec.cs.princeton.edu/download/3.0/parsec-3.0-input-sim.tar.gz

TT1 GUVEXELX ATTOGUUTIEGTE TX ANPOEVTa apyeior:

S tar xvfz parsec-3.0-core-tar.gz
$ tar xvfz parsec-3.0-input-sim.tar.gz

H oovita nepthapPaver 13 benchmarks kot Sid@opa apyela £16680v. T'a TOVG KOOV THG AOKNGTG
Ba xpnotpomotrioste ta mapakdtw 10 benchmarks pe ta simlarge apyeia 166d0v:

blackscholes
bodytrack
canneal
facesim
ferret
fluidanimate
freqmine

raytrace

O % N o U kE e

swaptions

10. streamcluster

Ttov kKWdika kdbe benchmark éxouv opiotel or mepoxég tov kWdika mov mapovsidlovv to
peyaAvtepo evdiagépov (Regions of Interest, ROI). Ta ROI opilovtar amd tTi§ KANOE TwV
oLVAPTHOEWYV __parsec_roi_begin() ka1 __parsec_roi_end().

To tnv dwaxelpion (petayAwrrtion, ektéAeon k.A.) Twv PARSEC benchmarks napéxetar to script
bin/parsecmgmt tov onoiov o1 onuavTIKOTEPEG TAPAUETPOL ivart:

» -aaction : 1 evépyela mov BéNovpe va yivetl, .. build, run, status

» -p benchmark : 70 dvopa Tov benchmark mov € ovpe va petayAwtticovpe 1} va
EKTEAECOVE

» -c config-file : 70 apxeto puBuicewv mov Ba xpnotpomoinOet yia tnv yetayAdtrion.

Mapéxovrtat petald dAAwv:
- gce-serial: yetayAdtrion oeprakv benchmarks
- gce-pthreads: petayAwrtion napdAAnAwv benchmarks pe xprion
Twv pthreads
- gcc-hooks: yetadwrrion mapdAAnAwv benchmarks pe xprion
pthreads ka1 hooks mov opilouvv ta ROI

Enedn dev mapéxetar kdmoito config apyelo mov va petayAwttifer tn oeiplakr €kdoon Twv
benchmarks pe tavtdxpovn xprion twv hooks yia ta ROI Ba ypelaotel va tpomomotnfovv ta config
apxela tng €ékdoong gee-serial. To script cslab_process_parsec_benchmarks.sh nov napéyetar pe
tov Bondntikd KWAKA TG doKNonG Kavel OAeG TIG KATAAANAEG TpoTomotoelg Kot Ba Tpémel va To
EKTEAECETE PEoQ 0TOV PaKeNO parsec-3.0.

Ta va petayAwttioete ta benchmarks mov 6a xpnoiponoinfodv oto melpapatiké okEAOG TNG
&OKNONG EKTEAEDTE TIG TAPAKATW EVTOALG:

$ ~/advcomparch-2016-17-exl-helpcode/cslab process parsec benchmarks.sh
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$ sudo apt-get update

$ sudo apt-get install make g++ libxll-dev libxext-dev libxaw7 \
x1llproto-xext-dev libglul-mesa-dev libxi-dev libxmu-dev

$ ./bin/parsecmgmt -a build -c¢ gcc-serial -p Dblackscholes bodytrack
canneal facesim ferret fluidanimate fregmine raytrace swaptions
streamcluster

Tt ovvéxela ekteAéote To script cslab_create_parsec_workspace.sh to omoio Ba dnuiovpynoet
Evav Aake\o parsec_workspace mov Oa mepiéxel OAa T ekTeAEotpa TOL O XpetaoTeite KaBWS Kot OAX
Ta apyeia €106dov yia ta benchmarks. Télog, otov PBondntikd kwdika cag divetar to apyelo
cmds_simlarge.txt mov nepiéxet Ti¢ eVTOAES yia Tnv ektédeon kdbe benchmark. ‘Exovpe emAé€et
va unv xpnotponoinOei to script parsecgmgt yio tnv ektéleon twv benchmarks, kabw¢ pe t xprion
TOL dnutovpyovvtal emnAéov diepyacieg Katd tnv ektéAeon twv benchmarks, yeyovdc mov pnopet
VO ETNPEATEL TIG UETPTOELS GOG.

~/advcomparch-2016-17-exl-helpcode/cslab create parsec workspace.sh
cd parsec_workspace
cp ~/advcomparch-2016-17-exl-helpcode/cmds simlarge.txt

0 »r U U

cat cmds_ simlarge.txt

./executables/blackscholes 1 inputs/in 64K.txt prices.txt
./executables/bodytrack inputs/sequenceB 4 4 4 4000 5 0 1
./executables/canneal 1 15000 2000 inputs/400000.nets 128
./executables/facesim -timing -threads 1

./executables/ferret inputs/corel 1lsh inputs/queries 10 20 1 output.txt
./executables/fluidanimate 1 5 inputs/in 300K.fluid out.fluid
./executables/fregmine inputs/kosarak 990k.dat 790

./executables/rtview inputs/happy buddha.obj -automove -nthreads 1 -frames
3 -res 1920 1080

./executables/streamcluster 10 20 128 16384 16384 1000 none output.txt 1
./executables/swaptions -ns 64 -sm 40000 -nt 1

Mpwv tnv ektéheon omolovdnmote benchmark Oa mpéner va éxete oploer tnv petaPAntn
nep1fdAdovtog LD_LIBRARY_PATH wote va dgixvel oto PATH mov mepiéxer thv PiAiodnkn twv
hooks:

$ export LD LIBRARY PATH=~/parsec-3.0/pkgs/libs/hooks/inst/amd64-
linux.gcc-serial/lib

5. PINTOOL: simulator

Ttov Pondntikd kwdika tng doknong Oa Ppeite to pintool simulator.cpp, to omoio Oa
XPNOLUOTIOLNOETE Y10 TNV TPOCOUOIWO TNG EKTEAEONG EQAPUOYWV oE €va TEpIPdAlov ue Evav in-
order ene€epyaotn, kpuen uvAun dvo emnédwv (L1-Data + L2 caches) kat uvAun petdepaong
d1evBUvoewv (TLB). To simulator.cpp eivatl ypapuévo £tol wote va evepyomnoleital udvo Katd tnv
didpkelx Twv PARSEC ROL Ta tnv yetayAwtrion tov, katevbuvleite oto directory tov pintool mov

00G TOPEXETAL:

$ cd advcomparch-2016-17-exl-helpcode/pintool

Mponypéva O¢pata ApxLtektovikig Yrohoylotwy — 8° e€al. 4 cslab@ntua — 2016-2017



AXKHZH 1

Tpomomnotriote KatdAAnAa to apyxelo makefile wote to PIN_ROOT va deiyver oto path tov pin,

dnAadn:
PIN_ROOT ?= /path/to/pin-3.2-81205-gcc-linux

Kot ekteAéote:

S make clean; make

To simulator pintool déxetat Ta mtapakdtw opicuata:

» -o <filename> : 7o apyeio e€680v dmov Ba amoBNKELTOVY O1 TAPAUETPOL KAL TA OTATIOTIKA
NG TPOGOUOTIWENG

> -Llc : 70 uéyeboc tng L1 (KB)

» -Lla : To associativity tng L1

> -Lib : To péyebog tov block tng L1 (bytes)

> -L2c : 70 uéyeboc tng L2 (KB)

» -L2a : To associativity tng L2

> -L2b : 7o uéyebog tov block tng L2 (bytes)

» -L2prf : 0 ap1Oudg twv blocks mov yivovtat prefetched otnv L2 (n default tipr 0
anevepyonotei to prefetching)

» -TLBe : 70 uéyebog oe kataywpioelg (entries) tov TLB

» -TLBa : To associativity tov TLB

» -TLBp : 70 u€yebog tng oeAidag uvnung (pagesize) mov xpnotpomnorel to TLB (bytes)

Me T1¢ KatdAAnAeg tpomomoirjoelg, to simulator pintool umopel emiong va mpocouolwoet
JaPOPETIKEG oTPATNYIKEG wG Tpog To write allocation 1 draopetikég moALTIKEG avTikatdoTaoNg
otig caches kot oto TLB.

Mapadetypa xpriong tov simulator pintool:

$ /path/to/pin-3.2-81205-gcc-linux/pin \
-t /path/to/advcomparch-2016-17-exl-helpcode/pintool/obj-
intel64/simulator.so \
-o my output.out -Llc 64 -Lla 8 -Llb 64 -L2c 256 -L2a 8 -L2b 64 \
-TLBe 64 -TLBa 4 -TLBp 4096 -- \
/path/to/parsec _workspace/executables/blackscholes \
1 /path/to/parsec workspace /inputs/in 64K.txt prices.txt

6. [Ipocouoiwon Iepapyiog UvVAUNC

H epapyia Kpuerg Lvrung mov Ba XpnotUoTotcovUe 0T Ao AUTHG TG AOKNONG amelkovifetal
0TO TOPAKATW oxAua. Mo ocvykekpiuéva, to simulator pintool mpocouoidver évav in-order
ene€epyaotr] e tnv inclusive iepapxia uvAung kot petd@paon devbivoewv 1oL Qaivetal oto
TAPATAVW OXNUa. Tl TOV VTTOAOYIOUS TNG EMISOONG TWV EPAPUOYWV IOV XPHNGLUOTOLOVVTAL OTLG
TIPOCOUOLWTEL, Xpnolpomoteltal éva anAd povtélo, omov Bewpolue 6t kdbe evroAn amaitei 1
KUKAO yia TnVv ektéheon] tng (IPC=1).

Eminpdobeta, o1 evToA£G Tov mpaypatomotovy pdofach otn uvAun (gite load eite store) mpokalovv
gmmA£ov KaBuoTeprioelg avaAoya pe TO av o1 LeTa@pdoelg dtevBuvoswv Ppiokovtal oto TLB kot Ue
t0 1oL Ppiokovtal Ta dedopéva Tovg. Oswpovue 6Tt 1 L1 elvar vAomoinuévn w¢ Virtually indexed,
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Physically tagged (VIPT) cache, dnAadn ot tpooPdoeig oto TLB kot otnv L1 cache emkalvntovrat
Kal paypatonotodvtal tapdAAnAa. Av 1 {ntovuevn yetdagpach dev Ppioketat oto TLB (TLB miss),
tote eroayetal pia kaBuotépnon 50 KUKAWV TOU TPOCOUOLWVEL TNV KABLGTEPNON AVAKANGNG TNG
uetd@paong dievbuvong and tnv uviun (page walk), kot otn cvvéxeia ekteleiton n npdofacn otnv
1epapxia uvAung uéow tng L1 cache.

CPU
1 cycle
A 4
hit
L1 Data Cache |e TLB
miss J, 50 cycles
10 cycles ,___l___v,
:_ page walk :
L2Cache | T[T
150 cycles
A 4
Main Memory

To TLB module tov simulator ypnoipomnoteitar pdvo yio tnv yeAétn tng enidpaocng tng LETAPPATTG
d1evBVVeEWV OTNV €MIOOON TWV TPOYPAUUATWY OGOV APOpP& TOV XpOVo EKTEAEONG, Kal OXL yia VA
TAPEXEL TIPAYUATIKN HETAPPACH dlevBUVOEWY O6TOV PUGIKS XwWpo. AnAadn}, Katd TV Tposouoiwon
to cache module xproiponoiet etkovikég dievBvvaoelg yia Ty mpdoPach otnv pvrun dedopévwv Kat
tov éAeyxo twv cache hits/misses.

TUVETWG, OTWG UTOPELTE Vo S1aKPIVETE KAl 6TO TAPATAV®W OXHUA EXOVUE TIG EENG TEPITTWOELG:

TLB hit: 0 cycles (n tpdéofacn mpaypatonoteitar mapdAAnAa pe tnv L1 cache)
TLB miss: 50 cycles

L1 hit: 1 cycle

L2 hit: 10 cycles

Main memory access: 150 cycles

A i

Ol mopamdvw TIUEG KUKAWV pmopolv va 30000V w¢ TapdUeETpol KATA TNV aPXLKOTOiNGn TG
1epapxiag uvnung oto simulator pintool.

TUVOALKA, 0 ap1Oudg Twv KOKAWVY voAoyileTal wg:

Cycles = Inst + TLB_Misses*TLB_miss_cycles + L1_Accesses * L1_hit_cycles + L2_Accesses *
L2_hit_cycles + Mem_Accesses * Mem_acc_cycles

7. Merpauatiky A&1oAdynon

Tta mAaiota tng epyaociag authg, Ba diepeuvnOel apxikd 1 enidpaon TwV PAcIKOTEPWY TAPAUETPWV
1Epapxlag KPLPNG UVAUNG 0TV anddoon Tng epapuoyng. Ze devtepn @don, Oa diepevvnBei yia pia
GUYKEKPIUEVH TIAPAUETPOTIOINGT TNG lEPAPXIOG UVAUNG 0 Tpdmog mov petafdAAovtatl didgopeg
UETPIKEG amddoong oto Xpdvo. Ta melpduata mov Ba xpelaotel va ekteAéoete apovotdlovTal oth
OUVEXELA.
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7.1 MeAétn emidpaonc mopauéTpwyV 1EpapYio UvNUNg otnv anddoon TS EQAPUOYAC

7.1.1 L1 cache

T 6Agg Tig Mepintdoelg mov e€etdlovTat 0To Telpapa autd, ot TapdueTpot Tng L2 cache kot tov TLB
Ba dratnpnBovv otabepég Kat CUYKEKPIUEVA 10EG UE:

» 12 size=1024 KB » L2 associativity = 8 > L2block size =128 B
» TLB size = 64 entr. » TLB associativity = 4 » TLB page size = 4096 B

ExteAéote ta benchmarks yix tig mapakdtw L1 caches:

L1 L1 L1 cache L1 L1 L1 cache
size |associativity | block size size |associativity | block size
16KB 4 32B, 64B, 128B 64KB 4 32B, 64B, 128B
32KB 4 32B, 64B, 128B 64KB 8 64B
32KB 8 64B 128KB 8 64B

7.1.2 L2 cache

T OAgg TG MEPIMTWOELS OV eEETALOVTAL 0TO TIElpapa avT, ot TapdpeTpot Tng L1 cache kot tov TLB
Ba dratnpnovv otabepég Kat cUYKeKPIUEVQ 10EG UE:

> L1size=32KB » L1 associativity = 8 » L1block size = 64 B
» TLB size = 64 entr. » TLB associativity = 4 » TLB page size = 4096 B

ExteAéote ta benchmarks yix tig mapakdrtw L2 caches:

L2 L2 L2 cache
size |associativity | block size
256 KB 4 128B
512 KB 4 128B
512 KB 8 64B, 128B, 256B
1024 KB 8 64B, 128B, 256B
1024 KB 16 128B
2048 KB 8 64B, 128B, 256B
2048KB 16 128B

7.1.3TLB

T 6Agg T1g Tepintwoelg mov e€etdlovtal oto melpapa autd, ot tapdpeTpot tng L1 kat L2 cache Oa
dratnpnBovv otabepég Katl cUYKeKpLIUEVQ 10EG UE:

» Ll1size=32KB » L1 associativity = 8 » Llblocksize=64B

» L2 size=1024 KB » L2 associativity = 8 » L2blocksize=128B

ExteAéote ta benchmarks yio ta mapakdtw TLB:
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TLB TLB TLB TLB TLB TLB page size
size associativity | page size Size associativity

8 4 4096B 64 8 4096B

16 4 4096B 64 16 4096B

32 4 4096B 64 32 4096B

64 1 4096B 64 64 4096B

64 2 4096B 128 4 4096B

64 4 4096B 256 4 4096B

7.1.4 TIpoavdkAnon (prefetching)

Y& OAEG TIC TPONYOVUEVEG TIPOCOUOLWDTELG, N TpoavdkAnon (prefetching) eivan anevepyomotnuévn.
Enekteivete KATAAANAX TOV KWIKA TWPA, WOTE TO cVOTNUA Vo TTpocopolvel prefetching otn L2
cache. o ovykekpiuéva, yiax kabe L2 miss Oa mpémel n cache va @épvel ektdg and to {nrovpevo
block ka1 ta emdpeva n blocks, dmov n o ap1Budg mov opiletar and tnv mapduetpo L2prf.

ExteAéote ta benchmarks yian =1, 2, 4, 8, 16, 32, 64. Ot mapduetpor twv L1, L2, TLB Ba dratnpnbovdv

otafepég Kal CUYKeKpIUEVQ 10EG E:

> L1size=32KB » Llblocksize =64 B » L1 associativity = 8
» 12 size = 1024KB » L2blocksize =128 B » L2 associativity = 8
» TLB size = 64 entr. » TLB associativity = 4 » TLB page size = 4096 B

7.1.5 Zntoduevo

Tav Paotkn petpikn emidoong Oa xpnoiponowicete to IPC (Instructions Per Cycle). Me tv
TpoUT6Oeon OTL 0 KOKAOG UNXavhG Kal 0 eKTEAOVUEVOG aplBudg evToAdV mapapévouv otabepol
KaOe Qopd, ueyalvtepeg Tipég oto IPC umodetkviouy kahltepr anddoon (onueiwon: avtd toyver uévo
ot mAaiolx NG mPooouoiwong. Etnv mpdén, ot SIHPOPES TPOTOMOINOELS 0T UIKPOXOXITEKTOVIKA
XopakTnpioTikd Tov enelepyaoty empépovv auvribws aAlayés kar otnv Sidpkela Tov kUkAov poAoyiod).

T KGOe i amd T1§ Tapandvw TEPITTWOoELS HeAeTroTe T1§ YeTaPfoAég oto IPC kat otV enidoon thg
cache tng omolag T mapauétpovg petafdAlete. TApoVGIAGTE GE YPAPIKEG TAPACTACELS TIG
petaPoréc avtéq yia kdbe mepimtwon. TuvoPlote TA  GUUMEPACUATA TWV TPONYOVUUEVWV
gpwTnudTwy. Toleg amd Tig mapapéTpovg mov efetdoate €xouv Tn UeyaAltepn emidpaon otnv

anddoon;

7.2 MeAétn petaPoAic uetpikwv anddoong oto Xpdvo

TTA TPONYOUUEVX €pWTAUATH €EETACATE TN CUUMEPLPOPA KADE €papuoyng yix oAdkAnpn tnv
TEPLOXN EVILAPEPOVTOG OTIWG aUTH] £XEL OPLOTEL OTOV KWOIKA TNG KAOE £QAPUOYNG. ZTO EPWTNUX
avtd Kaleiote va peAetrioete T SUVAUIKY CUUTEPIPOPA TWV EPAPUOYWDV, e€TdlovTag Tov Tpdmo
IOV 01 S1APOPeG UETPLKES amddoon¢ petafdAlovtal oto Xpdvo.

Tpomomotfjote KATAAANAX Tov KWK Tov 6ag €xel d00el WoTe va anoONKeVETE OTATIOTIKG KAOE
10M evtoléq. Aahé€te éva configuration (m.y. L1 32KB, 8-way, block size 64B & L2 1024KB, 8-way,
block size 128B, write-allocate 1epapyia ye LRU moAitikr avtikatdotaong, TLB 64 entries, 4-way,
4096 page size) kal UEAETAOTE TN OUVAUIKY GUUTEPLPOPA TWV METPIKWV €Midoong yia ta

TMHMA 1° Apxttektovik Yrohoytotwy — 8° e 8 cslab@ntua — 2016-2017



AXKHZH 1

benchmarks. T k&0e pia petpikn enidoong xpnoiponotote éva ddypaupa mov Oa €xel otov X
G€ova to xpbévo (otnv ovcia tov aplBud twv evioAdv oto kdBe onueio mov amobnkevTnKav
QMOTEAEOUATA) KAL OTOV ¥ TNV TIUA TNG UETPIKAG, TpoKeluévoy va dei€ete tn duvauikr] petafolAn
TNG GUYKEKPLUEVNG UETPLKNG GTO XPOVO.

Tt ovunepdopata Pydlete; Katd 1660 Ta anoTEAEGUATA TTOL TNPATE 6TO £pWTNUA 7.1 yiar TNV 1810
TOPAUETPOTIOIN G TNG LEPAPXING UVIUNG, AVTATOKPIVOVTAL 6TV EKTEAEST] TWV TPWOTWV 10M 1 TwV
TPWTWV 100M €VTOAWDV; AVTITPOSWTEVOLY Ol TO «OUVTOUEGH AUTEC TIPOCOUOLWOELS TN SUVAUIKT
CUUTIEPLPOPE KADE EQAPUOYTG;

Mapadotéo tng doknong Ou eivar éva nhektpovikd keiuevo (pdf, docx 1 odt). £to nAektpovikd keiuevo va
avapEpeTe aTNV apx Tor ototyeia oag (Ovoua, Endvouo, AM).

H aoknon Ba mapadobel nAektpovikd otnv 1otooeAido:

http://www.cslab.ece.ntua.gr/courses/advcomparch/submit

AovAéyrte atouikd. "Exet idiaitepn aia yio THV KATAVONON TOU UXOHUKTOS VX KAVETE UOVOL 00 THV
gpyaoio. Mnv mpoomabHoeTe v TNV aVTIYPAPETE Ao AAAOVS CUUPOLTHTES T0G.

Mnv aprjoete TNV gpyacia yio To teAevtado ZafPfatokvpiako, amaitel dpKeTS XpGvo yix TNV eKTEAETH GAwv
TWV TPOTOUOLWIOEWY, EEKIVHOTE auéowg!
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