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AXKHXH 1 - [Tlopoiiniomoinon aAyopiOpumv 6€ TOAVTOPNVES OPYLTEKTOVIKESG
KOWG pviung

[apadoon Evidpeonc Avagpopéc: 29 Oktoppiov !
Mopadoon Teiuchc Avagpopdg: 13 Nogpppiov’

1 Conway's Game of Life

1.1 Xxkomdg tng evétTNnTOg

YKOmOG TNG GLYKEKPIUEVNG EVOTNTOG TNG Aoknong ivar 1 eE0keimoN LE TIG VTOJOUES TOV €p-
Yoo tnpiov (TpdsPact oTo GUGTHUATA, LETAYAMTTION TPOYPOUULATOV, VTOBOAY EPYACIOV KAT) HEGQ
amo TV mopoAinionoinon evog andloh TPOPALATOC GE APYITEKTOVIKEG KOWVIG LVANG.

1.2 To Houyyvidr g Zomng

To Hayyvior tnc Zawng (Conway's Game of Life) hapPavel yopo o€ Eva Taumio pe keld 600 oa-
otdoemv. To mepieyoduevo kdbe kelov pmopel va givor yepdro (alive) 1| kevo (dead), avtikatontpilo-
vtag v vmoapén 1 Oyt {ovtavov opyaviopol o avtd, kKot propet vo petafel amd ) pio kotdotoon
oV GAAN P eopd VOGS GUYKEKPLLEVOL YPOVIKOL SOGTIHOTOC. € Kdbe Pripa (xpovikd dtotnua),
K&0e kel e€etdlel TNV KOTAGTOGT TOV KO VTN TOV YEITOV®V TOL (O0e€1d, aplotepd, Tve, KAT® Kot
Slaydvia) Kot akoAovBel TOVG TOPAKAT® KOVOVESG Y10l VO EVIILEPDCEL TNV KATAGTOGY| TOV:

* Av éva keM givar {ovtavd kot xet Ayotepoug and 2 yeitoveg mebaivel amd povaid.

* Av éva keM etvan Covtavd kot €xel Teplocdtepovg omd 3 yeitoveg mebaivel Adym vrepmAndv-
GLOV.
* Av éva kel glvan {ovtavo kot €xet 2 1 3 yeltoveg emPudvel péypt v EXOUEV YEVIAL.

* Av éva kel etvar vekpo ko £xel akpiPag 3 yeitoveg yivetor {oviavd (AOy® avomapoymyng).
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1.3 Agdopéva

Yag dtvetan n 6EPLaKN VAOTOINGN TOL TaLYVIO100 NG (mNg oto apyeio Game Of Life.c, oto @d-
KkeAo /home/parallel/pps/2018-2019/al ctov scirouter.

14 Zntovpeva

1. E&okewwbeite pe Tov TpOTO PETAYAMTTIONG KO VITOBOANG EPYOCLOV GTIC GLoTOLYieS. [ 00M-
viec oVVOEONC, HETAYADTTIONG, EKTEAECTG KA. TOV TPOYPUUUATOV GOG GCLUPOVAELTEITE TIg
"OAHI'IEX EPTAXTHPIOY", mov etvon dwbéoipec 6to: http://www.cslab.ece.ntua.gr/
courses/pps/files/fall2018/pps-lab-guide.pdf.

2. Avantoéte mopdAANA0 TPOYPOLIO GTO HOVTEAD KOWVOU Y®dpov 01evBiveewv (shared address
space) pe 1 ypnomn tov OpenMP.

3. Ipaypatomoleiote petpnoelg enidoong o€ Evav amd Toug KopPovg g cuototyiog Tov clones
yw 1,2,4,6,8 mopnveg kot peyedn toumiom 64 x 64, 1024 x 1024 ko 4096 x 4096 (o€ OAeg TIG
neputoel; TpéLte o moyvidt yia 1000 yeviég). Amevepyomorote v ektdTWON THS £E000D TPV
TPaYUOTOTOINOETE UETPHOELS!

4. YUYKEVIPOOTE TO AMOTEAEGLOTA GOG GE YPUPNILATO Vi TO ¥pdvo Kot To speedup, kabmg Kot Ta
oYOA GOC, GTNV EVOLAUEDT] UVAPOPA.
(AxoiovOnorte tic vrooeileis oty aedida 1 yio. v vrofoin s Eviiaueons Avopopds.)

5. IIpoarpeTikd: Avaintote 6To dLdIKTVLO EWOKES APYIKOTOMGELS TOV TAUTAM TOV 031 YOOV GE

EVOLAPEPOVTO OTTIKA OTOTEAEGLLOTA KO ODOTE TNV €EEMEN TV YEVIOV GE LOPPT KIVOUUEVNG
EIKOVOC.

2  TMoporinromoinon ko eitiotonmoinon tov aryopidpov Floyd-Warshall og
OPYLTEKTOVIKEG KOWVIG pvijung

2.1 Xkomog TNG EVOTNTOS

H evotto avt amotelel 10 Pacikd Koppd g Aoknone. 100G TS EVOTNTOS EVOL VO VOTTY-
Eete dropopeTikég mapaiAnieg ekddoelc Tov akyopiBuov Floyd-Warshall, va a&lohoynocete v napa-
yoywotta (productivity) avantuoéng TapdAANAOD KOJIKA KoL TV TEAKT ETO00T TOL TAPAAANAOV
TPOYPAUUATOC, EMAEYOVTOS £VOL OO TO VO TPOYPOUUOTICTIKG EPYOAEIN Y10 APYITEKTOVIKNG KOWVIG
uvnung: OpenMP 1 Threading Building Blocks (TBBs).

2.2 O aiyopOpog Floyd-Warshall

O aiyopBuog towv Floyd-Warshall (FW) vroloyilet ta eAdyiota povomdrio avapeca oe OA To
Cevyn tov N koppov evog ypaeov (all-pairs shortest path). Oswpmvtag To Ypapo amobnikevpévo otov
nivoka yertviaong A, o adydpBpog £xet og e&ng:

for (k=0; k<N; k++)
for (i=0; i<N; i++)
for (j=0; j<N; j++)
Ali1[j] = min(A[i] [j], A[i] (x1+A[k]I[j1);

Ext6g and v standard £xdoon tov adyopiBuov, Exovv mpotadet Ghdeg dV0 £KOOGELS, o avadpo-
Lukn (recursive) xon pia tiled, mpoxepévov va a&romoteitat kaAvtepa 1 Kpuen pviun (BA. mapovcioon
doknong).

2.3 Asgoopéva

On tpeig oeprakég ekdooels tov adyopifuov Floyd-Warshall oég divovtan otov scirouter 6to @d-
Keho /home/parallel/pps/2018-2019/a1/FW-serial.
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2.4 Zntodpeva

I"a t1c ekd6oe1g Tov adyopiBuov Floyd-Warshall mov cag divovrat:

1. AvokaAoyte ToV TopoAANAIoUO ToL aAyopiBuov oe kdbe £KO0om KOl GYESIAGTE TNV TOPOA-
Aniomoinon tov. Ileprypdyte T GTPATNYIKY TOAPOAANAOTOINGNG GUVONTIKA GTNV EVOLANEDT)
avaQopd.

2. YAomowmote mapdAAnies ekdooelg tov aryopibuov Floyd-Warshall (tovAdyiotov pia yio ka0e
oEplokn £K0oon) ypnoporol@vtos To OpenMP kot Tpaypatonomote HeTpioelg yio peyeom m-

vaxkov 1024x1024, 2048x2048 k01 4096x4096 v 1, 2, 4, 8, 16, 32 ko 64 threads oto unydvnuo
sandman.

3. A&OmomoTE TIC TOPATNPNCELS GOG KoL TIC LETPNOELS GOG OO TIG TPMOTES VAOTOM|GELS, TNV KO-
TAVONON TNG OPYLTEKTOVIKNG TOV UNYOVILOTOG sandman, TiG OOUES TUPAAANAOD TPOYPOULOTL-
GOV TTOL TPOCPEPEL KAOE epyareio TapaAnAoToinong Kol TIG SOLVATOTNTES TOV LETOYAMTTIOTY|
Y vo BeEATIOOETE TNV TApAAANAN emidoom Tov adkyopiBuov Floyd-Warshall.

4. TIpoyloToToOmOTE LETPNOELS Y10 TIG KAADTEPES TOPAAANAEG EKOOGELS, Yo peYEON mivdkwv 1024x1024
2048x2048 kot 4096x4096, ywa 1, 2, 4, 8, 16, 32 ko 64 threads oto pnydvnua sandman.

5. THepryphyte Tic KOAOTEPEG TAPAAANAES EKOOGELS GO KOl TAPOLGLACTE TIG LETPNOELS GO OTNV
TEMKI avaPoOpPd. AVOPEPETE TOV KAADTEPO ¥POVO TTOV EMTHYOTE!

2.5 Tlegpipdriov ektédheong

* [ v evoTnTO VTN, B0l YPNGUYLOTOMGETE TO UNYAVN L Sandman, TOL AVIKEL GTNV oVpa serial
(BA. mapovciaon doknong). ['a va vroPdAiete €va script, £otm script.sh, 6to unydvnua, divete
™V €vtoAn qsub wg e&ng:
$ gsub -q serial -1 nodes=sandman:ppn=64 script.sh

» [TPOZOXH: Mnopeite va xpnGILOTOLEITE TOL LYoV LLATO THG GvoTolyiag parlab yio v avd-
TTVEN Kot ToV ELEYYO TOPEAANA®V TPOYPOUUATOV.

* [ va pvBpuicete to TepPdriov petayAdttiong kot ektédeong yioo OpenMP kot TBBs, Oa ypn-
owyonomoete ta modules. Aemtopépelg yuo ) ypnon tov modules pmopeite va Ppeite €0m:
https://admin.cslab.ece.ntua.gr/trac/wiki/EnvModulesUsage. ®optdvete 10 avtictoryo module
g £ENG:

— T to OpenMP: module load openmp
— T'a o TBBs: module load tbbz
» Ytov scirouter, 610 @axkelo /home/parallel/pps/2018-2019/al Ba Ppeite 10 pakeLO

tbb-workspace pe 00Myies Yo TN HETAYAMTTION Kot TNV EKTEAECT Tpoypapupdtov oe TBBs
Kot wopodelypaTa.
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