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Tewma: ccnenoBanue 3¢bdeKTUBHOCTH MapaslIeTbHBIX aJITOPUTMOB PEIeHs CUCTeM
JIMHEMHbIX YPaBHEHUI Ha CylEePKOMIIbIOTEPHBIX BbIUMCIUTEIbHBIX CUCTEMAX.

Obmasa dopmyImpoBKa 3aJJaHUA

VccnenoBanne aJiropuTMOB peIeHHs CHCTeM JIMHEeHHBIX aJredpandecKux ypaBHeHuii Ax = b,
rje A — BelmecTBeHHAas MATPHUIA Pa3MEPHOCTH 7. X 1, b— BEKTOP BEIIeCTBEHHBIX 3HAYEHHI pas3-
MEepPHOCTH 7.

Baganue cocrout u3 2 gacreii. [lepBas wacTs BapuaHTHAs, BTOpas 9acTh 3a/aHUS OIMHA~
KOBasl ISl BCEX.

Yacte 1. a) Ha ocroBe npemiaraemoit MPI-iiporpaMmbl perenusi cucreMbl JIHHEHHBIX ypaB-
HeHuil peann3oBarh rubpuganyo MPI/OpenMP nporpammy.

b) IIpoBecru ucciemposanue MPI-iporpamwmsr 1is cucrem Regatta p690 u Blue Gene/P.

¢) IIposecru uccienoanne 3dexruBrocTr(ycKoperust) pa3paboTaHHON MUOPUIHOI TPO-
rpammbl Ha Blue Gene/P, cpasuuth sddexrusnocrs MPI-nporpammver ¢ nosydennoii rubpu/i-
HOW peaJin3aluei.

Metos pelneHus onpeesieTcss BApUuaHTOM 3a/IaHus.
YHacte 2. [Ipoectu uccienoBanue 3hGHEKTUBHOCTH MapaJiebHON MPOrpaMMbl PelleHus CH-
CTeMbl JIMHEHHBIX YpaBHEHHUI, HCIIOJB3YIONEeH Mapa/iebHyI0 MaTeMaTHIeCKylo OHOJTHOTEKY
PETSc.

st BBITIO/THEHUST 3a/IaHUST TIPEJTOCTABIAIOTCS IPOrPAMMBI T€HEPAINd MATPHUILBI CHCTEMbI
JIMHEHHBIX ypaBHeHHUiT (cM. pa3zjest “Ykaszanus K BbinojHeHuto 3aganus’). [losnble ommcanns
paccMaTpUBaEeMbIX aJITOPUTMOB MOXKHO HalTH B |3, 1, 2|. MaTepuaibl JIEKIUU MO TEXHOJOTHSIM
napaJsuiebaoro nporpammuposanng MPI 1 OpenMP Bragnmupa Anekcamaposmda Baxrumma
JOCTYTHBL B [4].

Dopma cadn 3a/[aHUsT — OTYET O BBIYUC/IUTEIHHBIX IKCIEPUMEHTaX B COOTBETCTBUU C TPe-
OoBaHUSIME U pa3paboTaHHas IporpaMvHas peaju3anus. Cpok caadu 3agauus — H anpess 2010
L.

BapwmanT 1. MeToa conpsi>KkeHHBIX TPAINEHTOB PENTEHUS CUCTEM JIMHEH-
HBbIX ypaBHEHUI

Ha ocnose 3ajannoit MPI-peasuzanuu Merojia CONPSIZKEHHBIX I'PAJIMEHTOB PEAJM30BaTh I'H-
opuaayio MPI-OpenMP peanuzamuio meroma. Vexomabie Kompl n HEOOXoauMasi HHAOPMAIIHS
npoctymHbl HA mwaTgopme pSeries Regatta B mamnke
/home/basrav/supercomp2010/assignment_1.tar.gz

PaccmarpuBaeTcs 3a/1ada pelieHus CHCTEMbI JIMHEHHBIX aaredpandecKux ypaBHEHUl HaT Be-
mecTBeHHbIME dncaavu Ax = b, rie marpuna A pa3sMepHOCTH N - CHMMETPUIHAST TOJI0KUTE b=
HO omnpe/esenHas. Cxema MeTo/Ia CONPSIZKeHHBIX TPAJMeHTOB npe/crapiena Ha Aaropurmve (1).

Peanmmzanua MeTosa cONpszKeHHBIX T'DAIHEHTOB HaxXoauTcd B daiine apxuBa cg.c. ['enepa-
TOp MATPHIIBI CHCTeMbI YPaBHEHUil HaX0auTcd B ailre apxuBa generator_spd.cpp.



Anroputm 1 Cxema MeTo/a CONPSIKEHHBIX T'PAIUEHTOB

Require: cucrema ypapHenmii Ar = b, HOpOr TOYHOCTH PEHIEHHS T, MAKCHMAJIbHOE YHCJIO

urepanuii M, HavaaIbHOE TPUOINKEHNEe PEIleHnus T
k=0;7r9=0;
for all mnoka ||rg|| = ||b— Axg|| >T7u k < M do

k—k+1

if £k =1 then

P1r < To
else

Th_ 1Tk —
/3k  Tk-1Tk-1
Tk—2Tk—2

Dk < Th—1 + BrPr—1

end if
sk = Apy,
a = Tl—1Tk—1

PkSk
Tp < Tp—1 + QgPk

Tp < Tph—1 — OSk
end for
return

Bapmant 2. Metoa conps>KeHHBIX T'PaJIMEHTOB C IIPeI00yCIOBJIMBATE-
aeMm Adxobn

g 3amannoit MPI-porpaMmbl MeTo/ia CONpsIzKEHHBIX T'PAJIMEHTOB 0e3 Mpe100yCI0BINBAHNS
peasmzoBarh rubpuaayio MPI/OpenMP nporpammy ¢ duazonasvroim npedobyciosiusaruem.
Ucxonnbie koapl u HeoOxomumMasi nndopMarys J0CTynHb Ha matdgopme pSeries Regatta B
HAIKe
/home/basrav/supercomp2010/assignment_2.tar.gz

JlmaronaibHOE Mpe0OyCI0BINBAHNE 3aK/TI0UA€TCS B PEIIEHUN METO/IOM COIPSIZKEHHBIX I'pa-
JMEHTOB MOAMMUIUPOBAHHON cucTembl ypapnenuit P~ 1Az = P7'b, rne P — nmaronaiabHas
MaTPHUIA CO 3HAYCHUSIMHU

T T 0
0 eciu i # j

Peanuzanust MeTosa conpsizKeHHbIX I'PaJNeHTOB 0€3 1pe100yCJIOBINBaHUsT HaxoAuTcsa B daiiie
apxuBa cg.c. ['emepaTop MaTpuIp! cucteMsl ypaBHeHIiT HaxoauTcd B dailte apxuba generator_spd. cpp.
B kadgecTBe mpocteiimieil peaju3anun BHIIOJTHATH peodpa30BaHUe HUCXOTHOW CUCTEMbI YpaBHe-
HUI JI0 PACCBLIKA JIAHHBIX II0 MPOIECCOopaM, T.e. B Ioc/IeloBaTe lbHOM BapuanTe. [lapasienbHas
peaJin3anus npeao0yCA0BIMBATEIS IPUBETCTBYETCS.

Bapwuant 3. Metoa Akobu majig penieHus CHUCTEMBI JUHENHBIX ypaBHE-
HUM

[To 3ajannoit MPI-peanuzanun meroma flkobu permrenusa cUCTeMbl JUHEHHBIX YpaBHEHHil pas3-
paborars rubpuanyio MPI/OpenMP peanusamuio merosma. VIcxofHbie KOJBI U HEOOXOJUMAsT
undopmMalys JTOCTYIHBI Ha miaTdgopMme pSeries Regatta B manke
/home/basrav/supercomp2010/assignment_3.tar.gz

Kparkas cxema meroga flkobu npeacrabiena na Anaropurve (2).

Peanuzanua meroma fkobu maxonuresa B aitme apxuBa jacobi.c. ['emepaTop MarTpuirsi
CHCTeMbl ypaBHeHH HaxonuTcs B dailre apxnBa generator_relax.cpp.



AnaropurMm 2 Cxema meroma fIkoOu
Require: cucrema ypapHenmii Ar = b, HOpOr TOYHOCTH PENIEHHS T, MAKCHMAJIbHOE YHCJIO
urepanuii M, HadanbHOe NpubIHzKeHue perrenus rog, A = D + R, rme D — marpuna us
9JIEMEHTOB, CTOAIIUX Ha IJIaBHOM AnaroHaJIn, R —MaTpula BHEeAUAT'OHAJIbHbBIX 29JIEMEHTOB.
k=0;7r9=0;
for all noxa ||rg|| = ||b — Axy|| >7u k < M do
k—k+1
if k=1 then
b1 —To
else
T D_l(b — Rl‘kfl)
end if
end for
return zy

Bapmant 4. Metosa I'aycca-3eiigensa ajd penieHnus CUCTEMbI JUHENHBIX
YPaBHEHU

[To 3amannoit MPI-peasim3zamnun meroga flkobu perenust cucreMbl JIMHEHHBIX ypaBHEHHI pa3-
paborars rubpuaayio MPI/OpenMP peasmsanuto merona Faycca-Seiinens. Viexomnbie Koapl u
HeoOxomMas nugopMaIys J0CTYIHb Ha m1atdopme pSeries Regatta B manke
/home/basrav/supercomp2010/assignment_4.tar.gz Cxema meroma [aycca-3eitgena mpes-
crapiena Ha Asropurve (3).

Aaropurm 3 Cxema meroma [aycca-3eiimens
Require: cucrema ypasuenuit Ar = b, mopor TOYHOCTH PEIIEHUs] T, MAKCHMAJIBHOE YUCTIO
urepanuit M, HagajabHoe npubmzkenune pemrennst tg, A = L+ D + U, rue D — marpuna u3
9JIEMEHTOB, CTOSIIIIUX Ha TJIABHOW JuaroHam; [ —MaTpuia 3/IeMeHTOB, CTOSIINX MO/ TJIABHON
numaroHasibio, U — Marpuiia 3/1eMeHTOB, CTOSINAsT HaJl IJIABHON JHATrOHAJIBIO.
k=0;7rg=0;
for all noxa ||rg|| = ||b — Axy|| >7u k < M do
kE—k+1
if k =1 then
b1 —To
else
zp — (L+ D)1 (b—Uzyp_1)
end if
end for
return z;

Peanuzanna meroma flkobm maxonmres B daiie apxmBa jacobi.c. ['emepaTop marpuiis!
CHCTeMbI ypaBHeHHI HaxonutTcs B dailre apxuBa generator_relax.cpp.

Bapuant 5. Meron 'aycca a/s penieHus cUCTeMbl JIMHEMHBIX ypaBHe-
HUMN

[To zagannoit MPI-peasuzanun meroa ['aycca perierusi cucreMbl JIUHEHHBIX ypaBHEHNH pa3pa-
6orare rubpuaayio MPI/OpenMP peanmsanuio meroma aycca. Vexomnbie Koapl n HeoOXoAuMast
undopmarus 10cTynHbl Ha mwiaTgopme pSeries Regatta B manke
/home/basrav/supercomp2010/assignment_5.tar.gz



Peanuzannsa merona [aycca maxomures B daiisie apxnba gauss_elimination.c. ['emepaTop
MaTPUIBI CUCTEMBI YDaBHEHUIT HaxXoauTcs B daiine apxuBa generator_relax.cpp. [lockonbky
Metoj; [aycca sBjsgercs npsiMbiM, TpeOOBaHUs K OTYETY 110 3alaHUI0 BAPUAHTA OTIUYAIOTCS OT

APYIrux BapuaHTOB.

TpeboBanus K cojiep2KaHUIO OTYETA

OT4er 0 BBHINOJIHEHUH 3aJaHUsI JIOJIZKEH COJEPKATh KPATKOE ONMCAHWE IIPOJIEJTAHHON PabOThI
[0 CO3JAHUI0 TUOPUIHOIO KOJa, KPATKOe OMUCAHHEe TOTo, Kak (opMyupyercs 3a1ada (Kakoe
BBLIOpPAHO pelenne, Hada bHOe MPUOINZKeHNe, HOPOr TOYHOCTH PeIIeHns, MAKCUMATbHOE THCIIO0
uTepanuii) U BKJIOYATH CJIEIYIONHe Pe3yIbTaThl PACUETOB:
0) Ha nmnardopme Regatta: neobxoaumo nocrpours rpaduk yckoperusi MPI-iporpavmbr
Jutst auciia mporeccopos np = 1, 2, 4, 8 u CJIAY pasmepuoctu N = 1024, 2048, 4096.
a) Ilo nepBoii yacru 3aganusg (rubpugHas peasu3anus):

1. TTocTpouTs TabJuily, CO/IEPKAIILYI0O BpeMs peIleHusi, YUCJA0 UTepAluil IPU PeleHun Cu-
CTeMBbl JINHEHHBIX ypaBHeHnnit pasmepnoctn N = 1024, 2048, 4096 njia uncia y3J0B np
=1, 2, 4, 8, 16, 32, 64, 128 B pexxume mode = SMP ¢ 3 nuravmu. dag mpamoro

Tabsuna 1: lpumep Tabiunpl u3 3a1anus a). 1

Ywucao y3/10B n Pazmeprocts CJIAY| Bpems pemrennst | Yckopenne | Kos-Bo mreparmii
N T S I
1 1024
2 1024
4 1024
8 1024
16 1024
32 1024
64 1024
128 1024
1 2048
2 2048
4 2048
8 2048
16 2048
32 2048
64 2048
128 2048
1 4096
2 4096
4 4096
8 4096
16 4096
32 4096
64 4096
128 4096

meroza 'aycca B Tabaure yKazaTb BMECTO YUCTIA UTEPAIHil MOTYyIaeMyIO CTelleHb TOY-

HOCTH PeIleHusd.




2. 'pacbuku yckopeHusi mnporpamMMmbl Jijisi 4ucjia ys3jos np = 1, 2, 4, 8, 16, 32, 64,
128 a1t pexkuma BeioiHeHus 3a4a41 mode = SMP ¢ tpemst OpenMP-aursivu jijist pazmep-
HOCTHU cucrtembl ypaBuenuiit N = 1024, 2048, 4096. YckopeHue BbIYUC/ISETCS 110 (hOPMY-

JIe:
T (noceoBaresibHast IPOrpaMma,)

S(n) = ) ,

rie T'(n) — BpeMsl cueTa IMPOrPAMMBI HA 3aaHHOM THCJIE TPOIECCOPOB.

Puc. 1: [Ipumep rpaduka s 3a1anust a).2

12
10
8
©
% 6 ——
fry N = 1000
2 s [\ = 2000
2 4 N = 5000

1 2 4 8 168 2 64 128
UMENO NPOLECCOpoe

3. I'paduk 3HaueHuit HOpMbI HEBSI3KH ||, || B 3aBuCHMOCTH OT HOMepa UTepANUy JIJIsT YUCTa
y3j0B np = 128 m pasmepa cucremnbl ypapHenuit N = 1024, 2048, 4096 nja pexuma
BbINOJIHeHNs 3a/a4u mode = SMP ¢ 3 nuravu. djia mpamoro meroma I'aycca jpanubiit
rpaduk B oTuere He TpedyeTcd.

6) ITo BTopoii yactu 3ananusa (u3ydeHue 3P@OEKTUBHOCTH AJTOPUTMOB U3 MAKeTa

PETSc):

1. TlocTpouThb rpaduKn YCKOPEHUs: METO/[a COMPSIZKEHHBIX IPAIHeHTOB (6e3 mpe 00y CI0BIH-
BaHWsl, C JIMATOHAJBHBIM IpenodycioBauBaTeseM s1koou, ntoro 2 rpaduka) st aHaIo-
PUYHBIX pa3MepoB 3ajaun N = 1024, 2048, 4096 u TpeboBaHUil K TOYHOCTU PEIICHUS T
U aucsia y3nmosnp = 1, 2, 4, 8, 16, 32, 64, 128 B pexkume mode = VN. [lockomn-
Ky pacCMaTpuBaeMble CUCTEMBl YPABHEHUI TeHEPAPYIOTCS MCEBI0-CIyYaiiHO, CXOOAMOCTD
MeTOJIOB 115 33/IaHHOI TOYHOCTHU PeIlleHus He BCer/ia JocTuraercd. B caydae orcyTcTBus
CXOJIMMOCTH MOCTPOUTH rpadUKu yCKOPEHUs I OJJMHAKOBOI'O 3HAYEHUST MAKCUMAJILHOTO
qrcsia urepaiuii (Hanpumep, 50 ureparmii).

YKa3aHUd K BBIIIOJTHEHIIO 3a1aHnd

1. Jlng uccnepoBanus 3 (HeKTHBHOCTH MPOIPAMMBbI IIPEI0CTaBIeH NeHEPATOP IICEBI0-CY YaHBIX
CUMMETPUIHBIX MOJOKUTETHHO OMPEIeJTeHHBIX MATPHIL (JJIsi METOIA COMPSZKEHHbIX Ipa-
JMEHTOB) M MaTPHI[ 0COO0Tr0 BUIA JJIsl OCTAJIBHBIX MeTos0B. Dailyibl ¢ HCXOJAHBIME TeK-
CTaMH IeHepaTopos generator_spd.c u generator_relax.C COOTBECTBEHHO HAXOIUTCH
B apxuBe C 3ajaHneM. PaciiakoBarhb apXxuB MOZKHO CJIEIYIONUMHU KOMAH/IAMMU:

>gunzip assignment_N.tar.gz
>tar -xvf assignment_N.tar



Ucnonb3oBanue reaeparopa:

>x1C generator_spd.cpp -0 generator_spd # Ijs mepBOro reHepaTopa
>x1C generator_relax.cpp -0 generator_relax # njis BTOPOILO reHepaTopa
>./generator_spd N output_file

>./generator_relax N output_file

rjie N — pasMepHOCTh renepupyemoit marpuipl, output_file — aii, B KoTopblit Oyuer
coxpanena Marpuna. Obparure Buumanune, 4ro B MPI-peanuzanugax 3aganus mpemno-
JlaraeTcs, 9TO Pa3MepHOCTb MaTPHUILI JOIKHA HAIE/J0 JIeTUThCI Ha TUCI0 MPOIEeCcCOPOB
IIPH 3aIlyCKe TPOTPAMMBI.

2. Co3manne BeKTOpa MpaBoil 4acTu b mpejiaraeTcs BLINOJHATH U3 W3BECTHOTO DeIeHUs
x myrem ymHOXKeHHsa b = Ax. B mpemmaraempix MPI-peanmmsamusax dynkmnus doublex
GenerateSolution(int size) co3szmaer perierue T, 10 KOTOPOMY BBIUYHC/ISETCSH BEKTOP
npasoit yacru. [Ipu HEOOXOAMMOCTH U3MEHUTH PEIIeHre CUCTEeMbl YPABHEHUN M3MEHEeHUs
ceayeT BHOCUTH B janHyio dyaknuio. IIpenmosaraercsa, 4ro 3amanue OyaeT BbI-
IIOJIHEHO [Jisl PEIlIeHNs, OTJIMYHOTO OT PeaJIn30BAHHOIO B (DYHKIUU MO yMOJI-
4aHUIO.

3. [nobanbubie kKoncranThl EPSILON,MAX _ITERATION 3aat0T TpeOyeMblil IOPOT HOPMBI HEB3-
KM JIJId OCTAHOBA UTEPAMOHHOTO MPOIecca U MAKCUMAJIbHOE YHUCJIO UTepaluii COOTBET-
creenno. Ilpenmosaraercda, 9ro 3amanue OyaeT BBINOJIHEHO MAJid MapaMeTpOB,
OTJIMYHBIX OT 3HAYEHUI MO yMOJYAHUIO.

4. Havanapnoe mpubJymzKeHne pemeHus Ty 3aJaeTcd B DYHKIIH
doublex GeneratelInitialSolution(int size), Bce uaMeHeHnus cjiejlyeT BHOCUTDH B JIaH-
nyio ¢ynknuo. IIpegmosaraercs, uTo 3amanue OyAeT BBIIIOJHEHO AJ9 HAYaJIb-
HOTO NpubJIN>KEeHNs, OTJIMYHOTO OT 33aJaHHOTO B (DYHKINH II0 YMOJIYAHUIO.

5. B cuiy ncesjio-ciydaiiHoil reHepaluu MaTPUILbl CUCTEMbI YPpaBHEHU, CXOJMMOCTb UTepa-
ITUOHHBIX METOJ0B C BaﬂaHHOf/i CTECIICHBIO TOYHOCTHU MOZKET HE JOCTUr'aTbCHd. ILIIH 1oJry4de-
HUS Pe3yIbTATOB U (DOPMHUPOBAHUS OTYETA IIPE/IIaraeTcs MOIb30BATHCS IBYMS OCHOBHBI-
MH IpHeMaMi. Bo-1epBbhIX, CKOppeKTHpoBaTh HadajibHoe IpubnKenne 0 K peleHuio
TakK, YTOOBI 00a BEKTOPa HAXOIUIUCH JOCTATOYHO OJIM3KO B CMBICIE HOPMBI. DTO MOKET
YMEHBIUTh HEOOXOUMOe YncJIo urepaiuii. Bo-Bropbix, B cilydae ecjiu CXOAUMOCTb He
JOCTUTACTCA WJIX He YJIYYlIaeTCd, NpeaiaracTcd Ba(bI/IKCI/IpOBaTb B BbBIUYUCJIUTEBHBIX 9KC-
HepPUMEHTaX MAKCHMAJbLHOE UHCI0 UTepaluii pa3yMHBIM 3HAUEHHEM W CTPOUTDH rpadukn
YCKOpPEHHUsI PelreHns Ha OCHOBE IIOJIYIeHHOTO pe3y/IbIaTa.

Ykazanusg mo padoTre C mporpaMmoil perlieHusi CUCTEM ypPaBHEHUiII Ha
ocuoBe nmakerta PETSc

st pertenust cucreM JinHeHBIX ypaBHenuit Ha ocuoBe makera PETSc mocrymnra mpocrast pea-
Jmusanus. B apxuse ¢ 3ajanneM HaxouTcd make_petsc U HCHOJIHsAEMbIH KoJI petsc_linsol.c.
Jl1s paboThI ¢ IpOrpaMMOil HEOOXOIMMO BBIIIOJHUTH HECKOJIBKO IIATr0B.

>export PETSC_DIR=/home/basrav/petsc-2.3.3-p15
>export PETSC_ARCH=bgp-production

[Tocsie 3TOro MOKHO KOMITHJIMPOBATH KOJI,

> make -f make_petsc petsc_linsol



Ko pabdoraer ¢ daiiyiaMu MaTpuiibl CUCTEMbl YPaBHEHUI, KOTOPbBIE TTOJIYYEHbI C IIOMOIIBIO OITH-
CAHHOTO BBIIIE TeHEPATOPA.

Beibop MeTomoB pereHusi CUCTEMbI ypPaBHEHW B MPOTPAMME MOKET BBITOJIHITHCS C HC-
0JIb30BAHUEM TTAPAMETPOB KOMAHIHON cTpoku. [Ipumep mapaMeTpoB KOMaHIHON ¢TpOKHU (ma-
paMeTpbl KoMaH/ibl mpisubmit.bg st KpaTKOCTH He yKa3aHbl) JJisi METOJA COMPSIZKEHHBIX
rpaJIueHToB 6e3 Mpe00yCI0BINBaHNS, OPOT ToUHOCTH pemenus 7 = 1.0e — 05, MakcuMabHOe
qucsio urepanuit metoga 100

mpisubmit.bg ... petsc_linsol -- -f matrix -ksp_type cg
-pc_type none -atol 1.0e-05 -rtol 0.0 -ksp_max_iter 100

[Ipumep napaMerpoB KOMaH/IHOI CTPOKH JIjIsi METOJA COIPSZKEHHbIX I'DAJIMEHTOB C IIPeo0y-
ciaoBuBareseM flkobu, mopor Ttounoctu pemntenusi T = 1.0e — 05, MakcuMaJibHOE YUCJIO UTEepa-
uuit meroga 100

mpisubmit.bg ... petsc_linsol -- -f matrix -ksp_type cg
-pc_type jacobi -atol 1.0e-05 -rtol 0.0 -ksp_max_iter 100

J11s1 BBIBO/Ia HOPMbI HEBSI3KH HA KarK/I0M UTEpAIy pelleHns NCIo/Ib30BaTh K04 -ksp_monitor.

Jlta BeIBOZA HHMOPMAIUT O TPOU3BOIUTETLHOCTH IPOI'PAMMBI HCIIOTB30BATh KJII0Y —~10g_summary.

Bamyck 3ama4 Ha Blue Gene/P

Jetanpras mHMOpMANAI 0 KOMIUILINH, 3aIIyCKY 3334, OTJIQ/IKe U AHAJIN3Y TPOU3BOIATE b-
HOCTH HAXOJWTCHA Ha caiite http://hpc.cmc.msu.ru. [IpuBesem cxemMy OCHOBHBIX MIArOB, KO-
TOPbIE TIO3BOJIAT OBICTPO HAYATH PabOTY.

1. Kommursinust Cu-iporpammsl, cogepzkaiieii 1o16k0 MPI-Bbr30B61
>mpixlc filename.c -o outfile

2. Kovmuwrsanus Cu-niporpammsr ¢ MPI/OpenMP
>mpixlc_r -gsmp=omp filename.c -o outfile

[Ipu peanusanuu Ha s3bike C+-+ MPI win MPI/OpenMP koja ciefryer uCImoJb30BaTh
xKoMuuaATop mpixlC win mpix1lC_r COOTBETCTBEHHO.

3. KonupoBarh mnoJjiyueHHbIl ucHoHsieMbiil aityi Ha napaJsuiesbayo dailjioByo cucremy
(3amyck 3aJaHUil BBITOTHSIETCSI TOJBKO C Hee)

>cp outfile /gpfs/data/username/userfolder
>cd /gpfs/data/username/userfolder

4. llocTanoBKa 3aJa4u B 04epe/ib C IIOMOINbIO CKpUNITa mpisubmit.bg. /15 BeInOIHEHUS 3a-
JIAHWI MPAKTUKYMa 3ape3epBUPOBAaHbI OKHA BPEMEHU, B T€UEHHE KOTOPHIX MOCTABJIEHHbIE
B oYepe/ib 3aja4u OyayT padorarb. UTo0bl y3HATH WHGOPMAIUIO 00 MMEIOIMXCsS OKHAX
HY?KHO BBIIOJIHATH KOMaHIy llqres, mpuMep:

>1lqres

ID Owner ST Start Time Duration #Nodes #BG C-nodes
fenl1.23.r loadl W 3/15 17:55 220 0 512
fenl1.22.r loadl W 3/14 20:55 190 0 512
fenl.21.r loadl W 3/15 12:10 105 0 512



B namnom npumepe ykaszaHo, 9T0 Ha IiaTdopme JOCTYITHO 3 OKHA BPEMEHU (yKaSaHbI
BpeMsl Hadasa KazkJO0ro OKHA, JIMTEJIbHOCTh, YHCJIO MPOIECCOPHBIX y3710B). B mepBoit
KOJIOHKE yKa3aH HjIeHTH(pUKATOP OKHA, KOTOPbI HEOOXOMMO HCII0JIb30BaTh C KOMAH/I0M
mpisubmit.bg a7g TOro, YTOOBI 33/a9a BBINOTHAIACH B 3ape3epBUPOBAHHOM OKHe. [l
9TOr0 HYZKHO yCTaHABJUBATL IPU 3aIlyCKe 3a/a4u IepeMeHHYI0 okpyzKenuda LD_RES_ID
3HaYeHNe HIeHTIdMUKATOpa OKHA BpeMeHn. Bosee moapodbuyo naHdOpMAIIO MO BbIIeTeH-
HBIM OKHAM BPEMEHU CM. 110 cchliIKe http://hpc.cmc.msu.ru/bgp/jobs/reservations.
Buaumanue Eciiu ve ucrosib3oBarh napaMerp OKHa BpeMeHH, TO 3a/a4i HUKOIJa He Oy-
YT BBIIIOJTHATHCA.

[Ipumep 3anycka MPI-3ajaun outfile na 64 ysjiax B pexkume BbinosHenus VN u Mak-
CUMAaJIbHBIM JTUMHATOM BPEMEHHU BBIMOJHeHns 30 MUHYT, HapaMeTpbl KOMMAaH/IHON CTPOKHI
nporpamMmbl parameterl parameter?2:

>LD_RES_ID=fen1.23.r mpisubmit.bg -n 64 -m vn
-w 00:30:00 outfile -- parameterl parameter?2

[Tpumep 3amycka MPI/OpenMP 3amaun outfile ma 16 y3/1ax B pexKuMe BBITIOJIHEHHUSI
SMP u 3amyckom st Kazkaoro MPI-tipornecca tpex OpenMP-nureit, MmakcumabHbIM 11~
MHUTOM BpeMeHHU BbiojiHenus 30 MUHYT, mapamMeTpbl KOMMAHJ/IHONW CTPOKH HPOIPAMMbL
parameterl parameter2:

>LD_RES_ID=fen1.23.r mpisubmit.bg -n 16 -m smp -e "OMP_NUM_THREADS=2"
-w 00:30:00 outfile -- parameterl parameter2

IIpocmotp craryca 3a1a4u B O4epe/iu:
>11q

[Tocste 3aBepIeHns BBLIYUCTUTETLHBIX SKCIEPUMEHTOB HEOOXOIUMO YIAJIATH HCIIOJTHSIE-
Mblil daitn m3 pa3gena /gpfs/data/username, ygandaTh U3 HEro BXOJHBIE JTaHHBIE U BCe
BBIXO/THBIE (Daii/IbI IEPEeHOCHTH B JOMAIHIOK manky. Pasmen /gpfs/data/username mom-
JKEH CJIYKUTh TOJbKO JIJIsI 3aIlyCKa 3a/a49 U HeOOXOAUMBIX JIJIst TOr0 (hailjioB ¢ BXOIHBIMEI
JaHHbIMU.
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