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ABTOMATU3NPOBAHHAS HACTPOMKA IIAPAMETPOB
BUBJIMOTEKN S-MPI

. B. Houmnos, C. . Canponos
(OOO "LenTp Kommereniuit u obyuenus", . Capos)

[Ipemaraercs MHCTPYMEHT [Jis HACTPOIKM mapamerpoB Oubaumoreku S-MPI, peanm3y-
omeit crapmapr MPI-2. JlaHHBI# HHCTPYMEHT IIO3BOJISET aBTOMATH3HPOBATH MOAOODP OI-
THMAaJIbHBIX 3HadeHuil mapamerpos 6ubsmorexku S-MPI ¢ ygyerom cmenmuduku kak kiacre-
pa, Tak W MapajiesibHOrO MPUJIOKEHHs. PaccMaTpUBAIOTCH MOAXO/bI, IPUMEHSIEMbIE IIPU
aBTOMATHU3UPOBAHHON HACTPONKE, BKIIIOYAs BO3MOXKHOCTD QHAJIN3d, 3aBHCHUMOCTH IIPOU3BO-
IUTETHFHOCTH MAPAJLIEIbHOTO MPUJIOXKEHUS OT 3HAYEHUN HACTPAMBAEMBIX IMAapaMeTpPOB 063

AQHAJIN3a €ro UCXOTHOTO KOZA.

Karueswve caosa: MPI, napajienbabie BRIYUCIEHUs, METOIbI OTITHMHA3AIUH.

BBeneunne

[Ipou3BoauTENHPHOCT MAPAJIETBHBIX TPUIOKE-
Huil, pa3pabOTAHHBIX C HCIOJb30BAHAEM CTAHIAPTA
MPI (Message Passing Interface) [1] mus BBICOKO-
OTPOU3BOAUTE/IBHBIX KJIACTEPHBIX CHUCTEM, 3aBUCUT
OT MHOYXKeCTBa (DAKTOPOB, OCHOBHBIE M3 KOTOPBIX
MOXKHO Pa3eJUTh HA TPHU TPYIIIHL:

1) apxuTekTypa KIaCTEPHOU CHCTEMBI:

— apXUTEKTypa MPOIECCOPOB;

— 00beM OmepaTuBHON MAMIATH,;

— KOMMYHUKAIUOHHOE O00OpyJZOBaHUE, WC-
IOJIB3YEMOE [IJId O6'bel{I/IHeHI/IH BBIYUCJIN-
TeJIbHBIX y3JIOB KJIACTEPHON CHCTEMBI;

— IOpPOTPAMMHOE OKDPY2KEHUE,;

2) mapaMeTphl 3aIyCKa IIPUJIOKEHNS:

— vuciyo 3anyckaeMbrx MPI-mporeccos;

— MOPAIOK PACKJIAJKH MPOIECCOB IO y3J1aM
KJIAaCTEPHOHN CHCTEMBI;

3) apxHTEKTypa MPUIOKEHU:

— CcmocoObI  OPraHU3aIMH  B3AMMOAEHCTBUA
MPOTIECCOB IIPUJIOKEHU BO BPEMS €r0 BbI-
IOTHEHU ;)

— wucnosb3yembie MPI-omeparuun;

— pa3Mepbl IepegaBaeMbIX COODIEHM.

Bubimoreka S-MPI [2] obecneuuBaer yHuBep-
CAJIbHOCTH BBIMOTHEHUA HPUIOKEHUHA, T. €. IpU-
JIOXKEeHWe, ONHAXKILI CcOobpaHHOE ¢ OHOIMOTEKOl
S-MPI, moxker OBITH [EPEHECEHO U BBIIOJHEHO

Ha JIOOOH KJIACTEPHOW CHCTEME C IOAIepKUBa-
eMO# apXHTEeKTypPOH. Il pocTuikeHuWs Max-
CHMAaJbHOW IPOM3BOAUTENBHOCTH B Oumbiamoreke
S-MPI peasuzoBaHbl CpejcTBa aBTOMATHIECKOTO
OIIPEeIeJIEHUs] APXUTEKTYPhl KJIACTEPHON CHUCTEMBI,
Ha KOTOPOW MPOUCXOAUT 3aMyCK NpuUioxkKeHud. B
3aBUCUMOCTH OT apXUTEKTYPbI KJIACTEPHOI cucTe-
MBI U MapaMETPOB 3AIlyCKa MPUIOKEHUS OubOJIIO-
teka S-MPI mbitaerca ycraHOBHTH ONTHMAJIBHBIE
IUIsi KOHKPETHBIX YCJOBUN 3amyCcKa 3HAYEHWS Ia-
paMeTpOB, OIpeeNdonue, HAIPUMED, KOMMYHH-
KAI[MOHHBIE CPEJbI, KOTOPble TpedyeTcs HHUIUAIIN-
3UPOBATH JJjis B3aUMOIEHCTBUS IIPOIECCOB MPUJIO-
JKEHUd, aJTOPUTMbI KOJJIEKTUBHBIX U JBYXTOUIEU-
HBIX OIEpaIWii, KOTOPbIE HYKHO UCIOJb30BATH JIJIs
Pa3JIMYHBIX Pa3MEPOB COODIIEHU, pa3Mepbl BHYT-
peHHEX OydepoB [id mepemadn u T. 1.

OpxHako B cuily pa3sHOOOpa3us apXUTEKTYP KJja-
CTEPHBIX CUCTEM W, B JACTHOCTH, XAPAKTEPUCTUK
KOHKPETHBIX KOMMYHUKAIUOHHBIX CPeJl BRIOpaHHbIE
6ubIMOTEKON 3HAYEHNA apPaAMETPOB HE BCErIa MO-
ryT OBITH ONTHUMAJIBHBIMU. Kpome Toro, bmbamore-
Ka He 0DjIajaeT cBegeHUIMU 00 apXUTEKType MpPH-
snoxkenud. [losaTomMy mombop OnTHMAJIBHBIX 3HAYE-
Huit mapamerpoB MPI-6ubianorekn ¢ yduerom cre-
nuUKYN aPXUTEKTYPhl KOHKPETHON KJIACTEPHON CH-
CTEMBI, TAPAMETPOB 3aIyCKa MPUJIOKEHWS U €r0 ap-
XUTEKTYPBHI ABIFIETCA BaXKHBIM BOIIPOCOM, PelleHue
KOTOPOTO MOYKET JIaTh 3aMETHBIH BBIUTPHIII B MPO-
U3BOAUTEIHHOCTH.
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Tax kKax mombop ONTHMAJIBHBIX 3HAYEHUN IJjIs
mapameTrpos peanmsanuu MPI asaserca momarum u
TPYLOEMKHUM IIPOLECCOM, & €rO BBIIIOJIHEHUE BPY4-
HYIO COIPSIZKEHO C BO3MOXKHBIME OLIHOKAME U3-33
MPUCYTCTBUA Y€JOBEIECKOro (hakTOpa, B IIOCIIEI-
Hee BpeMd CTajau pa3pabaTbIBATHCA IPOTPAMMHBIE
WHCTPYMEHTHI, aBTOMATHU3UPYIOIIHE IPOIEeCC Ha-
CTPOUKH.

NHCTpyMEHTHI aBTOMATHUYIECKON HACTPOUKH
napamerpoB peanusarnuiit MPI

K Ha,I/I6OJIee U3BECTHBIM HUHCTPYMEHTAM aBTOMa-
TUYECKOil HaCTPO#KY mapaMeTpoB peasm3anuit MPI
orrocarcs MPI Tuner 6ubamorexn Intel MPI [3]
u OTPO (Open Tool for Parameter Optimization)
6ubmmorekn OpenMPI [4].

MPI Tuner, xkak u Bca bubsunoreka Intel MPI, as-
JIAE€TCA KOMMEDPYECKUM IIPDOAYKTOM U CJIY2KUT TOJIb-
KO [IJId HACTPOMKM MapaMeTpPOB CaMoil OGubImoTeKn
Intel MPI.

OTPO gBngerca cBoOOZHO pPaCIPOCTPAHIEMBIM
IPOAYKTOM U IpeJHa3Ha4YeH JJid HACTPOIKHU mapa-
merpoB 6ubsmoreku OpenMPI, koropas ucmosb3y-
eTcda Kak KomoBad 0Oasza mig 6mbamorexkm S-MPI.
OHAKO 9TOT MHCTPYMEHT ODJIALAET PAIOM CEPbE3-
HBIX HEJOCTATKOB, OCHOBHBIE U3 KOTOPBIX:

— OTCYTCTBHUE pPeXWMa HACTPOIKH MapaMeTpOB
6ubsimorexku HA Cenu@UKY apXUTEKTYPhI KJIa-
CTepHOH CI/ICTeMBI*;

— BO3MOYKHOCTH HACTPOUKHU TOJIHKO T€X MapaMer-
POB, 3HaUEHUT KOTOPBIX BBIOUPAIOTCT U3 IPeJ-
OTIPEJIEIEHHOTO CIUCKA WU AMATA30HA 3HATe-
HUH, W HEBO3MOXKHOCTb HACTPOUKU KOMIIO3H-
[IMOHHBIX MTAPAMETPOB, KOTOPbIE MOTYT COZEP-
2KaTh MHOZKECTBEHHBIC 3HAYECHNA U YCJIOBUA UX
BBIOODA;

— HU3HAYAJbHAA TMOAJEPKKA pPaboOThl TOJTBKO C
HEKOTOPBIMH TECTOBBIMU IIPUJIOKEHUAMU, Ta-
knmu kak NetPipe [5], Skampi [6] u NAS
Parallel Benchmarks [7]. Ina mogmepxku apy-
rUX OpUIOKeHuil Tpedbyercd momudukamusd uc-
xomuoro koma OTPO.

C ydueroMm yKa3aHHBIX OOCTOATENBCTB g OWO-
suoreku S-MPI 6s11 pazpaboran cobcTBeHHBIH WH-
crpymenT, nosxyausiuil Hazsanne MPIBoost, xoro-

“Taxoil pesKuM MO3BOJISET MOTy9IaTh 3HAYCHNS TTAPAMET-
poB peanusampm MPI, onrumansable mimm cybonTuMasbHbe
[JIsi MHOTHX [IPUJIOZKEHUMN, IIPUYeM OH 3aMeTHO JelIeBJIe pe-
JKUMa HACTPOMKHU MapaMEeTPOB HA CIENN(UKY KOHKDPETHBIX
MIPUJIOXKEHUH U MOXKET HCIIOJIb30BAThCA JJIT HACTPOMKYU 3HA-
qeHUil 10 YMOJIIAHUIO TapaMeTpos camoi bubmmoreku MPI.

pbIit He TpeOyeT MOnU(UKAINN UCXOTHOTO KOZA JJIsd
HACTPOUKHY JIFOOOr0 MPUJIOKEHU U MOYXKET (DyHKIIH-
OHHPOBATh B IBYX peKHMax: HACTPOUKHU mapamerT-
POB Ha crenuduKy KIacTepa U HA cuernuduKy Ipu-
JIOZKEHUS.

Crenyer 3aMeTHTD, 9TO ONTUMAJIbHBIE 3HATECHUST
rmapaMeTpoB OUOJIUOTEKH MOTYT CYIIECTBEHHO 3aBU-
CeThb OT NapaMETPOB 3aILYyCKa, MPUJIOKEHUH, B 4aCT-
HOCTH, YHCJa BBIYUCIUTEIBHBIX Y3J0B U MOPHAI-
K& PACKJIaJKU OPONIECCOB MO ITUM y3jaMm (Hampu-
mep, round robin wmu group round robin). ITosto-
My HACTpPOHKa MapaMeTpoB KaK Ha CIernuduky Kia-
cTepa, TaK W HA CHenudUKy OPUIOKEHUHA JOJIKHA
OCYIIECTBAATHCA OTAETHHO [IJId PA3IUIHBIX COIETA~
HOU 9UCIa y3J0B U 9UCIA IPOIECCOB C YIETOM, eC-
Ji HeOOXOIMMO, TIOPSIKA PACKJIAIKY IPOIECCOB 110
STHM y3JIaM.

PexxxuMm HACTPOUKM IMapaMeTpOB
Ha cnenuduKy KJjacrepa

Hacrpoiika ma cnenuduky kJacrepa mpemgHa3HA-
9€eHa B IEePBYIO OUYepeb [JId IMOUCKA ONTHMAIbHBIX
3HAaYeHUil mapaMerpoB OMOIMOTEKHW C y9IeToM ap-
XUTEKTYpPhl KJacTepa. B 3TOM pexXume HCIOb-
3yerca HaOOp TecToB mpom3BomuTeabHOCTH IMB
(Intel® MPI Benchmarks) [8], koropstit mo3sosser
MPIBoost mony4yaTs JTaHHBIE O BpEMEHH BBITIOJTHE-
Hug HeoOxomuMbix MPI-byHKOWi mida pasnuaHbx
pa3meposB nepegasaemMbix coobmenuii. C moMouso
€IMHUIHBIX TECTOB OIPEeIeNIAI0TCA ONTAMATIbHEIE
3HAUEHNS MMapaMeTPOB OMOJMOTEKM MIJIsi OCHOBHBIX
IBYyXTOYeYIHBIX U KoJuteKTuBHBIX MPI-omeparmuit ma
KOHKPETHOH KJIaCTepHOU cucTeMe, UTO IOBBIIIAET
Ipou3BOAUTENHLHOCTL bubanorekn S-MPI, a ciaego-
BaTeJIbHO, IPUJIOKEHN, KOTOPBIE BRIMOTHAIOTCI HA
9TOM KJIACTEpE C ee UCIOTH30BAHUEM.

MokHO BBIIEIUTH TPU TPYHIBI TapPaMETPOB Ha-
crpoiiku S-MPI, 3Hagenna koTopoIx:

1) BRIOMPAIOTCA W3 ONPENENIEHHOrO [IUAA30HA,;

2) BHIOMpAIOTCA U3 MPEJONPENEJEHHOrO CIIHCKA
JONYCTHMBIX 3HAYCHUI;
3) ABJIAIOTCA KOMIIOSUIIMOHHBIMM.

Haxoxenne 3HaYeHUit 11 TapaMeTpPOB IePBOi
U BTOPO# IPyNII OCHOBAHO HA XOPOIIO HU3BECTHBIX
MeTomax nepebopa u buceknmu. Jl1g KOMIIO3UITHOH-
HBIX IIAPAMETPOB OHO OCYIIECTBIAETCA CJIE Ty IOIIIM
crrocoboMm.

3HadeHnd KOMIO3UIIMOHHBIX MIapaMeTpoB Ouob-
auoreku S-MPI npezacrasiagior coboil mapsl 3Haue-
Hue — Juana3on pasmepos coobuweHuli U MCIOTb-
3yI0TCS, HAIPUMED, JJId 3aJaHIA PA3IUIHBIX AJIT0-
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PUTMOB KOJIJIEKTUBHBIX OIEPAIUil Jid pa3HBIX pa3-
MEPOB COOOIIEHMIA.

g Toro, 9TO0BI OIPEAEIUTh ONTUMAJIBHBIN aJI-
TOPUTM BBITOJIHEHUS KOJIJIEKTUBHOI Omepanuu mpu
mepemade CcOOOIeHU, MMEIUX pa3Mep B OIpe-
JIeJIEHHOM [ThAalla30He, MPUMEHTIeTCd CXeMa, COCTO-
AIasd U3 CIAEAYIOMNX IIaroB:

1. Tlomydyenve TAHHBIX O BPEMEHHU BBIMTOJHEHUS
KOJIJIEKTHBHOM Omepanuu Ijisd KaxKJOro aJiro-
pUTMa B HECKOJIBKUX TOYKaX Tpebyemoro auma-
ma30Ha pa3mMepoB cooburenunii. JlamubIe mosTy-
9al0TCd ABTOMATHIECKUM 3aIIYCKOM COOTBET-
crBytomiero Tecta IMB ¢ HyXHBIME pa3zMepaMu
COOOIIECHNIA.

2. Omnpejenenne HA OCHOBE MOJIyYEHHBIX JAHHBIX
MOYex NEPEKAOYEHUSL AA2OPUMMOS, T. €. TO-
9eK IMAIa30Ha Pa3MePOB COODIIeHwmil, B KOTO-
PBIX BpeMd BBIMIOJIHEHN KOJIJIEKTHUBHOI omepa-
mun g AByX (B OOIIEM cirydae HeCKOJIBKUX )
AJITOPUTMOB COBIIAIAET.

3. ®opmupoBanme pe3yabraTa. Ha KaxKaoM
y9IacTKe, HOJyIEHHOM B pPe3yJibTaTe JeJIeHnsd
[Wanma30Ha Pa3MepoB COoODIIeHuit TOYKaAMH
MIEPEKJIIOYEHUs] AJITOPUTMOB, OIPEIeIAeTC
QJITOPUTM C MWHUMAJbHBIM BpEMEHEeM BbI-
mojHeHud u (POPMHUPYETCHd Pe3yIbTUPYIONAd
CTPOKa BHUA:

HOMED AA20PUMME: QUANA30H; HOMED AA20PUM.-
M@a: QUANA30H; . ..; HOMED AA20PUMMGE: OUANG-
30H.

Ucnonp3oBanue 3TO# CXEMBI JEMOHCTPHUPYETCS
Ha puc. 1 (CM. TakKe IBETHYIO BKJIAJKY) HA HPHU-
Mepe kosutekTuBHON omeparmmun MPI  Allgather.
3j1ech npuBEEeHbl rpa(UKU 3aBUCUMOCTH BPEMEHU
BBITIOJTHEHUA OIll€paluu IO PA3JIMIHBIM aJITOPUT-
MaM OT pa3MepoB COOOINeHWIt B JAWANa30HE OT
16aiira 7o 4 Mbatit. Bumao, 9T0o 3TO Bpemd Iiid
PA3JINYHBIX AJTOPATMOB CHUJIBHO 3aBUCUT OT pas3-
Mepa COOOIIEHul, W, CJIeIOBATENIHHO, IPABUIbHBII
BBIOOD AJIrOPUTMA JJIs 33JAHHOTO pa3Mepa coobIe-
HOlf O4YeHb BakeH. Tak, TOUYKAMU MEPEKTIOUEHUS
QJITOPUTMOB B IPUBEJEHHOM HpUMeEpe OyAyT pas-
Mepsl coobmrennit 228, 1540, 2555, 12142, 22259,
168506, 4194304 6aiitr, a oNTUMAIBLHBIM 3HAUE-
HUEeM [Jid [apaMeTpa, KOTOPHIN 3aJaeT IPaBUIa
BeIOOpaA AJIrOPUTMOB I KOJIJIEKTUBHON Omepa-
mun MPI_Allgather, 6yzmer creayromasa CTpoka:
2:1-228;4:228-1 540; 3:1 540-2 555; 4:2 555-12 142;
3:12 142-22 259;4:22 259-168 506; 3:168506-4194304.

3ameTuM, 9TO HACTPOHKA mapaMeTpoB Oubimore-
ku S-MPI npoussogurcs camumu ee paspabordu-

45
4

35

3

2,5

2

1,5 ,’.\ .~ ===
1 == it

05 —N_,\/\__

128

256

512
1024
4096
8192
16384
32768
65536
131072
262144
524288
1048576
2097152
4194304

Puc. 1. 3aBucuMOoCTb BpeMEHH BBIIOJHEHAS PA3JIMIHBIX
aIropuTMoB KoJuteKTuBHON omepamun MPI  Allgather

OT Pa3MepoB COODLIEHMIT: — — — — AJICOPUTM 5j +++* —
anroput™m 4; — — — — aJIropuT™M 3; — + — — AJITOPUTM 2;
- — — — anropuTt™m l; — — Hali/IeHHOE 3HAYEHUE

KaMu Jjig HaumboJiee pacCIpOCTPAHEHHBIX APXUTEK-
TYp KJACTEPHBIX cucreM. llojryueHHbIE HACTPOHKHU
BHOCATCH BO BCTPOEHHYIO 0a3y HaHHBIX OubImoTe-
KU, COMEPKAIILYIO CIenuduKy Pa3jndHbIX KIacTep-
vbIX mwiardopm. Copep:kumoe 3Toil 6as3bl JaHHBIX
HCIIOIb3yeTcsd OnbanoTeKo m1jia 0OecmedIeHns OITH-
MaJbHOTO (PYHKIIHOHUPOBAHUS IPUIOKEHUT B KOH-
KPETHON BBIYUCJIUTEILHON Cpeje.

PexxxuMm HaACTPOUKHU IMapaMeTpOB
Ha cnenuuKy NpPUIOKEHUI

OcHoBHasi OCODEHHOCTH HACTPOWKY TAPaMETPOB
oubauorexu S-MPI ma cmenuduky npunoxenns 3a-
KJIIOYAETCd B TOM, 9TO H3HAYAJIBHO He U3BECTHO, Ka-
kue MPI-bynknnn n ¢ kakumu mapamerpamu Oymer
BBI3BIBATH IIPUJIOKEHNE U, B YACTHOCTH, COODIIEHUS
KaKoro pa3mepa OyayT mepefaBaThCd IPU BIIOJI-
HEHUU ABYXTOYECTIHBIX U KOJIJIEKTUBHBIX ()IIe])ElIIIIii.
[Iepebop Bcex BOBMOXKHBIX KOMOMHAIIHIH TaKe TOIb-
KO CaMbIX BazKHBIX OIlepaIuil Jij1d Pa3jIndHbIX pa3-
MEPOB COODIIEHU MPAKTUYECKU HEBO3MOXKEH M3-33,
Gompuinx 3aTpatT Bpemenu. [lig permenns Toit mpo-
6J1eMbI B HHCTPYMEHTAX HACTPOWKY IapaMETPOB Cy-
mrectBytonux MPI-peanuzamnuii mpuMeHdOTCd pas3-
mele noaxonasl. Tak, mampumep, OTPO Tpebyer or
[IOJIH30BATEJIS CIIUCOK MapaMEeTPOB C YKa3aHUEM HUX
NOIYCTUMBIX (MJIM PEAJIbHO HCIIOJIb3YeMbIX B IpPHU-
JIO’KEHUY ) 3HAYCHUI.

MPIBoost wucmosb3yer g 3TOH menwm pPeRuM
cbopa craTucTHIecKoi mHMoOpMaIuu, obecueInBae-
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Mmblit 6ubmmorekoit S-MPI. [Ipu Britouennn Takoro
pexmMa coOOUpPaeTCs U M0 3aBEPIIEHNN TPUIOKEHU T
BBIJAETCA HA IE€IATh BCA Tpebyemasd nadopManug O
BBIIOJIHEHNHU npuiaoxkenneM MPI-dyuknmii, BKio-
Jad pa3Mepsl Iepe1aBaeMbIX COODIIEHNI 1 BPEMEHA,
BBINIOJTHEHUS OT/AENbHBIX onepanuii. B obuem Bume
mopanok paborsr MPIBoost B pexxume mHacTpoiiku
mapaMeTpoB HA CHenu(pUKY TPUIOKEHUTA 3aKII0Ia-
erca B caeaymomem: MPIBoost mHOTOKpaTHO 3a-
IIyCKAaeT IPUJIOKEHNE B PeKuMe cOOpa CTATUCTHIe-
CKOl nH(MOPMAIINHT, AHAJIUIUPYET ITY HHGOPMAIIAIO
7 HA OCHOBE IOJIYIE€HHBIX JAHHBIX (HPOPMUPYET OIi-
TUMaJbHbIE 3HAUYEHUS IapaMeTPOB OubInOTEK .

Cnenyer 3amMeTuTh, YTO OPOU3IBOAUTEIHHOCTD
MPUITOKEHUH MOXKET 3aBHCETH HE TOJBKO OT BpeMe-
HU BBITTOJIHeHUs oTaeabHbIXx MPI-omeparmuii, HO n oT
WX COYETAHUsd IPHU BBHINOJHEHHU. 1aK, HAIpUMED,
3aMeTHOE BJINSHIE HA MPOU3BOAUTEIbHOCTD IPUIIO-
JKEHUSI MOTYyT OKa3bIBaTh MOMEHTHI BXOZa,/BBIXOIA
Pa3JIMYHBIX HPOLECCOB MPHWJIOXKEHUd B/U3 (yHK-
[[A7, BBITOJHSIONEN KOJUIEKTUBHYIO Oommeparnuio. A
TaK KaK JJid PAa3HBIX AJTOPUTMOB 9TU MOMEHTHI
MOTYT OBITH PA3JIUIHBIMEU, TO U BPEMS BBIIOJIHE-
HUAY PA3HBIX AJTOPUTMOB ABYX KOJIJIEKTUBHBIX OIe-
pamnuit B COY€TAHUN MOYKET 3aMETHO Pa3JdIaThCs.
[Ipu sTOM BBIIOSHEHUE AJITOPUTMOB, BRIODAHHBIX B
KadeCTBE ONTHMAJBbHBIX B PeKUMe HACTPOUKH ma-
pameTpoB Ha cueruduKy KJIacTepa, B COUETAHUHU
MOKeT [OKAa3aTh HE JIydiree BpeMd. UToOBI Cyiie-
CTBEHHO MOBBICATDH [IPOU3BOAUTEIHHOCTD IPUJIOIKE-
uug, MPIBoost mpobyer momobpaTh onTHMaIbHBIE
AJITOPUTMBI HE TOJIBKO [IJIF OTAEIbHBIX KOJIEKTHUB-
HBIX ONlepaluil, HO U AJId UX COYeTaHUM.

Ha puc. 2 mpuBemern mnpumMep pe3yabTaTa HC-
MMOJIb30BAHUS TTOIOOPAHHBIX MapAMETPOB OubIMOTE-
ku miug tecta IS kmacca B, Bxomgimero B coctas
NAS Parallel Benchmarks [7]. Heobxommmo orme-
TUTH, ITO HACTPOUKA HA CHENUu(UKY IPUIOKEHAT B
[PUBEIEHHOM IpUMepPe OCYIIEeCTBIANIACH C UCIOTb-
3oBanueM 6ubsmoreku S-MPI, B koTOpyro B Kaue-
CTBE 3HAYEHUN IO YMOIIAHUIO ObIIN BKJIIOYEHBI Ha~
cTpoiiku mapameTpos, moaydenabie MPIBoost B pe-
JKUMe HACTPOWKY HA CHENu(UKY KIACTEPA.

3aKJroueHue

[Ipexncrasnennsiii B crarse nacrpymesT MPIBoost
[IO3BOJIIET HPOM3BOAWTH HACTPOUKY IIapaMeTpoB
6ubauorexku S-MPI B aByx pexxummax: ¢ yderom
crrenuUKA KJIacTepa W CHenuUKA TPUIOKEHUS.
[Ipu sTom B camoii 6ubaumorexe S-MPI wmcmomns-
3yIOTCd 3HAYeHUsd [MapaMeTpoB [0 yMOJIYAHUIO,

1,86 §

1,85
1,84
1,83
1,82
1,81
1,8 |
1,79
1,78/
1,77,
1,76

\

Puc. 2. Pe3ynprar mcmob30BaHus mapaMeTpPOB, IMOJIY-

YeHHBIX B XOJe HacTpoiiku Tecra IS.B u3 mabopa NAS
Parallel Benchmarks: smeBsrit cTombern — HACTPOHKH MO
YMOJIYQHUIO; TMPABBIA CTOMOEN — ONTUMHU3UPOBAHHBIE

HACTPOUKNI

monydeHHble ¢ momornbio MPIBoost mia mambosee
PaCIpoOCTpaHEHHBIX APXUTEKTYD KJIaCTEPOB n
mapaMeTpoB 3aIMyCKa MPUJIOKEHU.

Takum oOpa3om, mpomecc HACTPOUKH MmapaMerT-
pos 6ubmmoreku S-MPI asigerca MHOrOypoBHE-
BBIM:

1. Hacrpoiika 3uageHumil mapamMerpoB OubImoTe-
ku S-MPI mo ymosmuanuio mig mambosee pac-
MPOCTPAHEHHBIX APXUTEKTYD KJIACTEPOB U Ia-
paMeTpoB 3allyCKa MPUJIOKEHUH. IDTOT ypo-
BEHb HACTPOWKH MO3BOJIgET OmOIMOTERE -
dexTrBHO paboTaTh CPa3y MOC/IE €€ YCTAHOBKA
Ha 6OJII)HII/IHCTB6 KJIACTEPHBIX CUCTEM.

2. Hacrpoiika mnapamerpos Oumbamorexu S-MPI
Ha cruenuduKy KOHKPETHOW KJIACTEPHOH CH-
cremsbl. [Ipeamosaraercsa, 9ro 3Ty HACTPOIi-
Ky OyZeT NOpOu3BOAUTH AJAMUHUCTPATOP KJa-
cTepa [pHW YCTAHOBKE IaKeTa Oubamorexkn
S-MPI u npu u3smMeHeHHAX APXUTEKTYPHI KJjla-
crepa. ITOT ypPOBEHb HACTPOWKU IO3BOJIAET
ygaecTh crenuduaeckue 0COOEHHOCTH KOHKPEeT-
HOH KJIACTEPHOM CuCTeMbI U 00eCIeInTh BBICO-
KYIO IPOU3BOIUTENHHOCTH OOIBIIMHCTBA MIPH-
JIOXKEHWi, KOTOpble OyIyT BBINOJHATHCA HA
maHHOM Kjacrepe. Hambompmimit adpdext mo-
CTUTaeTCd Ha KJAcTepax €O CHemmduIeckoit
apXUTEKTYpO#, HACTPOUKH mHapaMeTpoB JJid
KOTOpPO# He OBLIN BKJIOYEHBI B OHOJHOTEKY
S-MPI kak 3HAYEHUS 110 YMOJIIAHUIO.
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3. Hacrpoiika mapamerpos 6ubmunorekn S-MPI #a
crenuduKy KOHKPETHOIO HPUJIOKEHHHA. DTOT
YPOBEHb HACTPOMKH IMO3BOJIAET JOCTHYb MaK-
CUMAJIbHOU ITPOU3BOAUTETHHOCTH BBITIOJHEHUS
KOHKPDETHOI'O IIPUJIOZKEHUAd Ha KOHerTHOﬁ
KJIAaCTEePHOH cucTeMme.

B wurore ykazanmbBIil mpOmECC MMO3BOJILIET IIOJIY-
9ATH ONTHMAJBHOE COOTHOIIEHWE MEXKIY 3aTpa-
YeHHBIM Ha HACTPOHKY IapaMeTpOB BpeMeHeM u
IOCTUTHYTOW HPOM3BOAUTENbHOCTHIO BBIIOJHEHUS
IPUIOXKEeHUH.

B nmanpmeiimmem mpepmosiaraeTcd  JOTOJHUTH
MPIBoost HOBbIME ajropuTMamMu ITOUCKA OIITH-
MaJIbHBIX 3HAYEHWH I MapaMeTpoB OmbImoTeru
S-MPI, pacummpurhs 9uCIO HACTpAUBAEMBIX Mapa-
METPOB U, B YaCTHOCTH, PEaJIn30BaATh MEXAHU3M II0-
UCKA ONTHMAJIbHOW MPUBA3KHU IIPOIECCOB IPUIIOZKE-
HUA K 97paM BBIUYUCIUTENHHBIX Y3JI0B.

Pabora BeimosiHEHA B < paMKax ~KOHTPAKTA
(Ne 07.524.12.4020) ¢ MunncrepcrBom 06pa3oBa-

Hug u Hayku PO.

Cnucok Jaureparypbl

1. Message Passing Interface Forum, MPI:
A Message Passing Interface // Proc. of
"Supercomputing’93". Los Alamitos: IEEE
Computer Society Press, 1993. P. 878—883.

2. Boponos I. H., Tpywun B. J., IHlymu-
aun B. B., Eorcos /[. B. IlporpaMmubiii KOM-
wrekc S-MPI nna obecmedenus paspaborku,
ONTUMUBAIMYA U BBINOJHEHUS BBICOKOIAPAJI-
JIEJIbHBIX TIPUJIOKEHUN Ha CyIepPKOMITBIOTED-

. lleaTrp paspaborumkor Intel.

HBIX KJIACTEePHBIX cucremMax // Bompocsr arom-
Hoit Hayku u TexHuku. Cep. MaremaTnuaeckoe
MomenupoBanue pusndeckux mporeccos. 2013.

Bemr. 3. C. 55—60.

Bubnuorexa
Intel® MPI Library. http://software.intel.com
/en-us/intel-mpi-library /.

. Chaarawi M., Squyres J. M., Gabriel E.,

Feki S. Recent Advances in Parallel Virtual
Machine and Message Passing Interface //
Proc. of the 15th European PVM/MPI Users’
Group Meeting. Dublin, Ireland. September
7—10, 2008. Springer, 2008. P. 210—217.

. NetPIPE: A Network Protocol Independent

Performance Evaluator. http://www.scl.
ameslab.gov /netpipe/.

. Reussner R., Sanders P., Prechelt L.,

Muller M. Recent Advances in Parallel Virtual
Machine and Message Passing Interface //
Proc. of 5th European PVM/MPI Users’
Group Meeting. Liverpool, UK. September
7—9, 1998. Springer, 1998. P. 52—59.

. Bailey E., Barszcz E., Barton J. et al. The

NAS Parallel Benchmarks. Technical Report
RNR-94-007. NASA Ames Research Center,
March 1994.

. HUenTp paszpaborumkos Intel. Jlumensmoruoe

coryamenne Ha ucnoib3oBanme Intel® MPI
Benchmarks.  http://software.intel.com /en-
us/articles/intel-mpi-benchmarks.

Crarbsa mocrynuia B pegaknuto 15.10.12.




