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1. Eloaywyn

TNV doknon avth Oa XpNoLUOTOINGETE TOV Tpocouolwty “Sniper Multicore Simulator”, o omoiog
a&lomolel To gpyadeio “PIN” TTOL XPNOIUOTOOUTE OTIC TIPOTYOVUUEVEG AOKNOELG. ZTOXO0G THG AOKNOTG
glvat 1 LEAETN TWV XAPAKTNPLIOTIKWY TWV cVYXpovwv superscalar, out-of-order ene€epyaoctidv kat o
TPOTOG Ue ToV omoio emnpedlovv TNV anédoot TOL GUOTAUATOG, TNV KATAVAAWGN EVEPYELNG KAOWC
Kat to péyebog tov chip tov enelepyaotr]. Aemtopépeieg kat VAKS (mapovoidoelg, kwdika, manual
KTA) OXETIKA UE TOV TPOCOUOLWTH Umopeite va Ppeite

http://snipersim.org/w/The Sniper Multi-Core Simulator

2. AN ka1 eykatdoToon TOL sniper

Ttnv 1otooeida tov pabnuatog Ba Ppeite tnv tedevtala €kdoon tou sniper:

$ wget http://www.cslab.ece.ntua.gr/courses/advcomparch/files/askiseis/sniper-
latest.tgz

$ tar xvfz sniper-latest.tgz

$ cd sniper-6.1

H ékdoon 6.1 tov sniper €xer e€dptnon and tnv ékdoon 2.14 tov pin, 1 onoix cag divetatl otnv
10t00eAida Tov pabnuatog:

$ wget http://www.cslab.ece.ntua.gr/courses/advcomparch/files/askiseis/pin-2.14-
71313-gcc-4.4.7-1linux.tar.gz
$ tar xvfz pin-2.14-71313-gcc-4.4.7-1inux.tar.gz

Meta tnv ANPn tov sniper kKol TOL pin TPOXWPNGTE GTNV UETAYAWTTION TOL shiper Uéow TwV
TOPAKATW EVTOAWDV:

$ sudo apt-get update

$ sudo apt-get install libbz2-dev libsglite3-dev libboost-dev zliblg-dev
$ export PIN HOME=/path/to/pin-2.14-71313-gcc.4.4.7-1inux/

$ make

‘Omov /path/to/pin/pin-2.14-71313-gcc.4.4.7-1inux/ €ivon to path oto omolo Ppickovtal ta
apxeia tov PIN,

3. Xprion TOL sniper

AoV 0AokANpwOEl N yetayAdttion unopeite va tpé€ete Tov sniper u€ow tov apxeiov run-sniper:

$ ./run-sniper
Run program under the Sniper simulator

Usage:

./run-sniper [-n <ncores (1)>] [-d <outputdir (.)>] [-c <sniper-config>] [-
¢} [objname:]<name[.cfg]>,<name2[.cfgl>,...] [-c <sniper-options:
section/key=value>] [-s <script>] [--roi] [--roi-script] [-=viz] [--viz-aso]
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[--profile] [--memory-profile] [-—cheetah] [--perf] [-—gdb] [-—gdb-wait] [-
—-gdb-quit] [-—appdebug] [-—appdebug-manual] [-—appdebug-enable] [--follow-
execv=1] [--power] [--cache-only] [--fast-forward] [--no-cache-warming] [—-
save-output] [-—-save-patch] [--pin-stats] [--wrap-sim=] [--mpi [--mpi-
ranks=<ranks>] [--mpi-exec="<mpiexec -mpiarg...>"] ] {—--
traces=<trace0>,<tracel>, ... [-—sim-end=<first|last|last-restart (default:
first)>] | --pinballs=<pinball-basename>, * | --pid=<process-pid> | [-—-sift]
-— <cmdline> }

Example: $ ./run-sniper -- /bin/ls

ATtd T1§ TapapETPOUG IOV dEXETAL AUTO TO script pag eviiagépouy Kupiwg ot e€nc:
e -d <outputdir>: o @dxeAog oTov omoio B anoONKEVTOVV TA GTATIGTIKA TNG TTPOCOUOIWANG
e - <config-file>: To apxelo pe TIg TAPAUETPOLG TOL GUGTHHATOG TTOL TIPOGOUOLIVOUUE
e -g<options> :0plOUIG TAPAUETPWYV TNG TTPOGOUOTWANG
o --viz : evepyorolel ta visualizations yia ta amoteAéopata TnG TPOGOHOIWaNG

5. HO(DO(US‘CDOT[O{Y]GY] TOU sniper

H TapaueTpOnoinoh Twv TPOSOUOIWHUEVWY GLUOTNUATWY YiveTal pe tn xprion twv config files, ta
omoia PBpiokovtal oto @dkelo sniper-6.1/config. Exel fpiokovtat ta configurations yia Sid@opoug
enefepyaotég. a tovg okomolvg Tng doknong Oa xpnowpomoijoete to configuration yix tov
enefepyaotn gainestown, gainestown.cfg. Méoa oto config file opilovtat Sidgopeg mapduetpot Tov
ene€epyaotr] Omwg n ovxvotnta, to issue width, o branch predictor kot n epapyia yuvAung. Ta
Tapdderypa, To TApaKETw KouUatt opilel tnv L1 data cache:

[perf model/ll dcache]
perfect = false

cache block size = 64
cache size = 32
associativity = 8
replacement policy = lru

‘Ooec mapduetpor dev opifovtar oto apyeio avtd, opifovtar oto eite oto base.cfg, to omoio
xpnoiponoteital o kabe mposouoiwor and to run-sniper ite oto nehalem.cfg, to onolo yiverat
include and to gainestown.cfg. Eniong, unopeite va opicete mapapéTpoug TG TPOGOUOIwoNG HESW
NG YPOUUNG EVTOAWYV UE TN XpHon TNG EMAOYNG -g TOL run-sniper.

Ol TapAUETPOL HE TIG OTOIEC KAAEIOTE VO TEIPAPATIOTEITE OTNV TApoUoA AGOKNorN E€ival ot
dispatch_width ka1 window_size. H mpwtn givat o apiOuds twv eviodwv mov umopovv va yivouv
issue tavtéxpova (dnAadn to “ndoo” superscalar eivar o ene€epyacthg pag), evw 1 devtepn eivat to
uéyebog tov ROB. Ot mapdpuetpol avtoi Ppiokovtar oto [perf model/core/interval_timer] tufiua tov
config file. "Etol, ywr mapaderypa pe tnv mapakdtw evtoAn opilete ta dispatch_width kot
window_size ica ye 8 ka1 256 avtioToiya:

./run-sniper <other options> -g --perf model/core/interval timer/dispatch width=8
-g --perf model/core/interval timer/window size=256

Te KdOe ekTEAEON UG TTPOCOUOIWONG ONUIOVPYEITAL OTO PAKEAO TWV ATMOTEAECUATWY TO apXEL0
sim.cfg, o onolo mepiéxel avaAVTIKA OAEG TIG TAPAUETPOUG UE TIG TIUEG TTOV XPNOLHOTTONONKAV.
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6. MCcPAT

To McPAT (Multi-core Power, Area, Timing) povtelonolel xapaktnpiotikd v ene€epyaoth, dmwg
1 KATAVAAwon evépyelag Kat o uéyebog mov KATaAUPAVOUV 6TO TOLT Ot S1APOPETIKEG SOUIKEC
povadeg tov emelepyaotri. O sniper mepthapfdvel to McPAT, to omoio xprotgomoleital yio tnv
e€aywyn TWV OTATIOTIKWV PECK AT TOV QAKENO ping Tpocouoiwong mov €xet oAokAnpwOei. Zto
Pondntikd kwdika tng doknong, diverar emmAéov to script advcomparch_mcpat.py to omoio
glvar  ula tpomomoinuévn £€kdoon tTov mcpat.py Tov TEPIEXETAL oTO  shiper. To
advcomparch_mcpat.py ypnowgomnotel to epyaleio gnuplot yi tnv aneikévion anoteAeoudtwy
UE TN HOPPN Ypagnudtwv. Av to gnuplot dev elvar 7dn eykateoTnUéVo 0TOV LTOAOYIGTH UG,
UTOPELTE VO TO EYKATAGTIOETE HE TNV TAPAKATW EVIOAN:

$ apt-get install gnuplot

A@oU avtiypdpete to advcomparch_mcpat.py otov @dkelo sniper-6.1/tools umopeite va 1o
XPNOLIUOTIOINOETE WG EENG:

$ /path/to/sniper-6.1/tools/advcomparch mcpat.py -h

Usage: /home/user/advcomparch/sniper/tools/advcomparch mcpat.py [-h (help)] [-]
<jobid> | -d <resultsdir (default: .)>] [-t <type:
total|dynamic|static|peak|peakdynamic|area>] [-c <override-config>] [-o <output-

file (power{.png,.txt,.py})>]

AT Tig mapapétpoug Tov déxetat autd To script pag evoiagépovv Kupiwg ot e€Ng:

e -d <resultsdir> 1 0 PAKENOG TG TPOCOUOIWAT|G.
o -t <type> : 70 £100¢ TWV OTATIOTIKWV oL OéAovpe va e€Gyoue.
e -0 <output-file> : To 6voua mov Ba €xouv ta apxela mov Oa mapayOovv.

H extéAeon tov script mapdyel 4 apxeia, ta power.png, power.py. power.txt kot power.xml. To
TPWTO TEPLEXEL TN YPAPIKA AVATIAPAOTACT] TWV dapdpwV oTaTIoTIKWY. To devtepo mepthapPdvet
O\ T OTATIOTIKA TOL €X0VV TapaxOel o€ HopPn KATAAANAN Wote va Umopel va xpnotponotnOet
anevOeiag oe python script, eve to tpito mepthapfdver ta (d1a oTATIOTIKG 08 pop@Pr| KELUEVOL. To
xml apxelo elvar to apxeio mov mapdyetar and tov sniper kot divetal wg €i60d0g 6to McPAT. To
advcomparch_mcpat.py tunwvet eniong otnv 086vn (1 dmov kdvete redirect tnv £€€0d0) cuvontikd
TA OTATIOTIKA TOL opioate Ye To Opiopa —t. ‘Eva mapddetypa xpriong tov divetar mapakdtw:

$ advcomparch mcpat.py —-d bench dir -t total -o bench dir/power >
bench dir/power.total.out
$ 11 bench dir

total 172

drwXrwxr-x 2 user user 4096 M&L 11 13:24 ./

drwxrwxr-x 458 user user 36864 M&L 11 13:08 ../

“IrW-rw-r-—- 1 user user 6602 M&L 11 13:13 power.png
—rW-rw-r-- 1 user user 18287 M&L 11 13:13 power.py
“TW—YW-r--— 1 user user 12572 M&L 11 13:13 power.total.out
“TW—YW-r--— 1 user user 12572 M&L 11 13:13 power.txt
“IrW-rw-r-—- 1 user user 19221 M&t 11 13:13 power.xml
“IrW-YwW-r-- 1 user user 6121 M&l 7 21:02 sim.cfg
—rW-rw-r-- 1 user user 2481 M&! 7 21:11 sim.info
“TW-YW-r--— 1 user user 1900 M&L 7 21:11 sim.out
—rwW-r--r-—- 1 user user 45056 M&lL 7 21:11 sim.stats.sglite3

$ cat bench dir/power.total.out

Power Energy Energy %
core-core 10.15 W 0.92 J 41.45%
core-ifetch 1.78 W 0.16 J 7.26%
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core-alu 0.40 W 0.04 J 1.65%
core-int 1.07 W 0.10 J 4.37%
core-fp 1.05w 0.10 J 4.30%
core-mem 0.63 W 0.06 J 2.59%
core-other 0.95 W 0.09 J 3.89%
icache 0.82 W 0.08 J 3.37%
dcache 1.36 W 0.12 J 5.56%
12 1.98 W 0.18 J 8.09%
13 0.00 W 0.00 J 0.00%
nuca 0.00 W 0.00 J 0.00%
noc 0.02 w 2.26 mJd 0.10%
dram 4.25 W 0.39 J 17.37%
core 16.04 W 1.46 J 65.52%
cache 4.17 W 0.38 J 17.02%
total 24 .49 W 2.23 J 100.00%

Te kdmoleg mepntoelg 0tav tpé€ete to advcomparch_mcpat.py Oa cag emotpéPer £va upvuua
OPAANATOG TNG HOPPTiG:
"ValueError: No valid McPAT output found"

AT oLUPAIVEL GUYKEKPLUEVA OF TEPLTTWOELG OOV TO window size elvat apketd pikpd (<= 8). To
npdPAnua dev oxetiletar pe to advcomparch_mcpat.py mov cag mapéxetat aAAd pe tn Asttovpyia
TOUL mcpat kat Ti§ eEAdX10TEG TPOodiaypagég mov Oétel otov enelepyaoth mov povreomolel. Mropeite
VA TOPAAEIPETE TI TPOCOUOLWOEL] pe window size <= 8 OTIC TMEPIMTWOEL] OV UEAETATE TNV
EVEPYELOKN KATAVAAwan Tov enelepyaoth].

7. Energy-Delay Product

Mapadootakd, yia tnv afloAdynon tng KatavaAwong evog ene€epyactr] XprOLUOTIOLEITAL WG UETPIKT
N ouvoAikY] katavdlwon evépyetag oe Joules. Qotdo0, TOANEG Popég amarteital 1 peAéTn NG
emidpaong dNa@dpwV XAPAKTNPIOTIKWY Tov emelepyactn OXt UOVO oTNV KaTavEAwon oAAd
TavTOXpOVA KAl otV emidoor] tov. T To okomd autd €xel mpotabel wg UeTPKN To energy-delay
product (EDP). To EDP yix tnv ektéAeon evdg benchmark opiletatl wg to yivduevo tng evépyeiag ent
ToV Xpovo ektéAeong tov benchmark:

EDP = Energy(J) * runtime(sec)

Avtiotoxa, av 0élovue va dwoovue TePLoodTEPO PAPOG OTOV XPOVO EKTEAEONG UTOPOUUE v
VPOCOVUE TO runtime 6To TETPAYWVO, 0Ttov KUPo K.A.T. Etol mpokvntovv ta ED’P, ED’P kot 00Tw
KaBe&r:

ED?P = Energy(J) * runtime?(sec)

ED3P = Energy(J) * runtime3(sec)

8. METPOTPOYPAUUATX

O sniper umopeti va xpnoiponotnOet yior tnv extéleon omolacdNTOTE ePapUOYNG. Eta TAaiola Tng
napovoag acknong Oa xpnoiponotnoete ta SPEC_CPU2006 benchmarks, 6nwg kat otnv mponyoduevn
AoKNOM. ZUYKEKPLUEVX, B XPNOIUOTOIOETE Ta TapaKAdTw 12 benchmarks:

1. 403.gcc 5. 445.gobmk 9. 459.GemsFDTD
2. 429.mcf 6. 450.soplex 10. 471.omnetpp
3. 434.zeusmp 7. 456.hmmer 11. 473.astar

4, 436.cactusADM 8. 458.sjeng 12. 483.xalancbmk
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Qotdoo, emeldN N eKTENEON UE Xpron Tou shiper givat moAD apyr], de Ba exteAéoete oAdKANpa ta
benchmarks aAAd Ba xpnoponotrjoete ta pinballs (simpoints mov elxaue cv{ntroet oto uadnua yia
TIG TIPOCOUOLWOELC) TTOL TAPEXOVTAL 6T 0EAIdA TOL sniper:

$ wget http://snipersim.org/documents/pinballs/cpu2006-pinpoints-w0-dlB-ml.tar
$ tar xvf cpu2006-pinpoints-w0-dl1B-ml.tar
$ 1ls cpu2006 pinballs

T'a tnv extéleon evdg benchmark xpnoponoiwvrtag to katdAAnAo pinball diverte:

$ ./run-sniper -c gainestown -d sim.out --
pinballs=/path/to/cpu2006 pinballs/gcc/pinball short.pp/pinball tOrl warmup3000 p
rolog0 regionl000000002 epilog0 001 1-00000.0.address

9. Merpauatikn AfloAdynon

ExteAéote OAa ta benchmarks yix kd0e drapopetikd enelepyaoth) mov mpokUNTEL artd TO GLVILAGUO
TWV TAPAKATW TIHWV Yia TI§ tapapéTpoug dispatch_width ko window_size:

dispatch_width (12| 4 |8 |16 |32
window size |12 | 4 |8|16|32 |64 | 128 | 256 | 512

i) Xpewdletal MPAYUATIKA VA TPOCOUOLWOETE KAl TOUG 60 SlaQOPETIKOVG €me€epyaoTéC TOUL
TPOKOTITOVV pe Pdon Tig Tapandvw TIUES, Av Ox1l, €ENYNOTE TOIEG MEPIMTWOEL] UTOPEITE VA
napadeipete kat yatl. AKaloAoynote tnv amdvinon cag Oxl uovo Oswpntikd aAAd kot
amOdEIKVUOVTAG Y1X €Var UIKPS aplOUS QUTWV TWV TEPIMTWOEWV OTL KAAW(G TI¢ TTapaAeiparte.

ii) Mg ennpedler 1 kdbe mapduetpog tnv amddoon tov emefepyacth; Te TOIA CUUTEPAOUATA
unopeite va kataAnéete wg mpog to oxediaoud evig superscalar, out-of-order ene€epyaoth;

iii) TIw¢ ennpedlet 1 kAOE TAPAUETPOS TNV KATAVAAWON EVEPYELXG KAl TO UEYEDOG TOL TOLT;

iv) Bpeite ta avtictoixa xapaktnpiotikd (dispatch_width, window_size) yia tov enefepyaotn tov
TPOCWTIIKOU 00§ UTTOAOYI0TH 1 Y1d KATo10V ard tovg ovyxpovoug eneepyaotéc (m.x. Broadwell,
Skylake, Kabylake). AwkatodoyoOvtar o1 Tipég mov emAé€ave o€ auTd TA OCULOTAUXTA Ol
XPXITEKTOVEG HE PAON TI( TPOCOUOLWTELS TOU EKTEAECATE KAl TA CLUTEPAOUATA OTK OTOlA
kataAn€ate; Oa eixe vonua va ftav dragopetikec (.. peyaAvtepo window_size); T mo1d Adyo
motevete dev KAvave kdmowa dAAN emAoyr;

Mapadotéo g Goknong Ba eivon éva nlektpovikd keiuevo (pdf, docx 1 odt). Tto nAektpovikd
KelUeVo v avaépete otV apyh ta otoxeia oag (‘Ovoua, Endvuuo, AM).

H doknon Ba tapadobei nAektpovikd otnv 1otooeAida:

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

AovAéPte atouikd. ‘Exet dattepn a&la yix trnv Katavonon Tov Labuatog va KAVETE UOvoL 6ag TNV
gpyacio. Mnv mpoomadnoete va thv avttypdete and GAAOLG GUUPOLTNTEG GaG.

Mnv a@roete TNV gpyaoia yia to teAevtaio TaPPfatokvpilako, amaitel apketd xpovo yia Thv
€KTEAEDT OAWV TWV TPOCOUOLWOEWY, EEKIVNOTE AUECW!
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