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OCOBEHHOCTU PEAJIN3AIINN
KOMMVYHUKAINIMOHHOI'O IIPOTPAMMHOTI'O OBECIIEYEHN A KC-9BM
ITP1 NCIIOJIb3OBAHNN BECKOMMYTATOPHON TEXHOJIOTN

. A. 2Kyxkos, B. M. Banyxun
(POALI-BHUNDD)

OnuceiBaroTcs 0COGEHHOCTH peasu3anuu KOMMYHUKAIMOHHOIO MPOrPAMMHOTO obecrede-
HUS JJIs TOCTPOEHUS] KOMIAKTHBIX BBHICOKOIPOU3BOAUTEILHBIX BHITUCIUTEIBHBIX KOMILIEK-
COB C IpUMEHEHNEM OECKOMMYTATOPHON TexHoaornn Ha 6a3e apxurekTyps! InfiniBand. Ilpu-
BOJATCS ONUCAHUS HACTPONKHM KOMMYHHUKAIMOHHOTO IIPOrPAMMHOrO OOECIeYeHnsl, aJropuT-
MOB MEXKIIPOITECCOPHOro B3auMoeiicTeus B ctanmapre MPI B 6eckoMMyTaTopHO# KOMMYHH-
KAIMOHHOU cpene. /laHHBIE IPOrpaMMHBIE DEIIeHUs PACCMOTPEHBI MPUMEHUTEIHHO K KOM-
MAKTHOMY BBICOKOIIPOM3BOAUTEIFHOMY BBIUYMC/IUATEIHFHOMY KOMILJIEKCY, Pa3pabOTaHHOMY B

POAI-BHUNDO.

Katouesvie caosa: GeCKOMMyTaTOpDHAS TEXHOJIOIHS, KOMMYHHKAIMOHHOE MPOrPAMMHOE
obecrnedenne, cucTeMa MEXKIIPOIEeCCOPHBIX 00MeHOoB, apxurekTypa InfiniBand, MPI-uponecc,

KC-9BM (xommakTHas cynepdBM).

BBenenue

OcobernocTr pa3paboTKu MYJIBTUIPONECCOPHBIX
BBIYUCJIUTEJIBHBIX KOMIIJIEKCOB IJId IapPaJlJICJIbHBIX
BBIYHCJIEHUN CBA3aHBI C MPUMEHEHHEM BBICOKOCKO-
POCTHBIX CPeICTB KOMMYHHKAIIMUA MEXKJy OTJelIb-
HBIMH BbIYHCIUTENbHBIMU Mopyiaamu (BM), o6b-
eMHEHHBIMU MeXKIy co0O# B eJuHYyI0 KOMMYHU-
KallMOHHYIO CETb. Ta,KI/Ie BBIYUCJ/INTECJIBHBIE KOM-
IUTEKCHI, KaK MPABUJIO, MIPEACTABILAIOT JOCTATOY-
HO CJIOXKHBIE OPOTPAMMHO-ANMAPATHBIE PeaIn3a-
[WH, MMO3BOJISIONINE OObEANHATH B €JUHOE BBIYUC-
JIUTEJbHOE IOJIe HECKOJBbKO Thicad BM, obecmeun-
BAOIIKUX OOJIBIIONK 00beM HapPaJIIETbHBIX BBHIYHCIIE-
HUHA. rHOCTa,TO‘-IHO BBICOKAad CTOMMOCTBH TaKHUX CH-
CcTeM Ha CTaaAudX NPOEKTUPOBAHUA U HaJbHeHmIel
JKCIJIyaTalluu OeJIa€T UX HEJOCTYIHBIMU IOJId HUC-
IIOJIB30BaHUA He6OJII)IHI/IMI/I OpearnpuaATudAMA U KOM-
MepYeCKUMHU OpPTraHU3ANUIAMH.

Jlna perieHus CpaBHUTEIBHO HEOOJBIIUX 3a0a9
C OpUMeHEHWeM MMapajiIeIbHbIX BBIYUCIEHUN, KaK
MPaBUJIO, MOCTATOYHO HCIOIb30BATH KOMITAKTHBIE
paboume cranmuu (¢ TepadIOnHO TPON3BOANTEH-
HOCTHIO), UMEIOI[He B CBOEM COCTaBE HECKOJIBKO
BM, o0bemnaeHHBIX B €IMHYI0 KOMMYHHUKAIUOH-
HYIO CeTb.

[MTupoko pacupocTpaHeHHON# HA CErOIHANIHUM
leHb KOMMYHUKAIIMOHHON TeXHOJIOrumell daBideTcd
rexuosiorust InfiniBand [1], xoropas mo3Bosser
pa3pabaThIBaTh C UCIOIB30BAHIEM BEICOKOCKOPOCT-
HOTO KOMMYTHUPYEMOTO MeXKIPOIIECCOPHOTO B3am-
MOILGI';ICTBI/IH BBICOKOIIPOU3BOAUTEJIBHBIC BBIYUCJIA-
TeJIbHble CUCTEMBI C PA3JINIHBIMUA TOMIOJIOTHSIMH.

OcobeHHOCTHIO BBIYUCIUTEIBHOIO KOMILIEKCA,
paspaborannoro B POAI-BHUUI®, sasasercs
6eCKOMMYyTaTOpHAd TeXHOJOrnd obobemumuenHus BM
B €IWHYIO KOMMYHHKAIMOHHYI0 HHMPACTPYKTYPY
Ha Oase apxurekTypsl InfiniBand. Ilo cpaBrenuro
C KOMMYTATOPHBIMEH CHCTEMAaMU [TaHHAS CUCTEMA
nmveeT 0OJiee HU3KYIO CTOMMOCTH, MeHbInne rada-
pUTHBIE pa3Mepsbl U He TpebyeT 6OIbUINX 3aTpaT Ha
00OCITy JKMBAHIHE.

B mammoit pabore paccMaTpuUBaIOTCH PAIUIHBIE
BapUAHThl OECKOMMYTATOPHBIX TOMOJOTUN BBITHC-
JINTEIBLHOW CPenbl, & TaAKXkKe OCODEHHOCTH Peasn3a-
¥ KOMMYHAKAIIMOHHOI'O IIPOrPaMMHOr0 obecrede-
mug (I10) ana napasesbHBIX BBIYUCIECHU B CTAH-
napre MPI (Message Passing Interface) [2]. IIpu-
BOIUTCS MPAKTUIECKOE PEIIeHne 10 HACTPOIKe mma-
paMeTpOB KOMMYHUKAI[UOHHOMN Cpebl.
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OcobennocTn 6€CKOMMYTATOPHOM TOIIOJIOTAN

B ocHoBy GeckommyTaropHO#l TexHOJOrHH 00B-
enuuHenna BM mosoxkeHa BO3MOXKHOCTB CTAHIAPTA
InfiniBand nepemasaTh qaHHBIE MEXK Y AOOHEHTAMEI
0e3 HCI0JIb30BaHUS KOMMYTHPYEMOTO COEIUHEHUS.
Takas TexHOMOrHA MOXKET 3(PHEKTHBHO HCIOIH30-
BaThCdA mpu HEOOIBbIIOM KosmdecTBe BM.

OcCHOBHBIMU 3JIEMEHTAMU KOMMYHUKAIIMOHHOM
Cpenpl TpH UCIOJb30BAHWE OECKOMMYTATOPHOI
rexHoJioruu asigorca InfiniBand-aganrepsi, obec-
MEeYUBAIOIINE COEIUHEHUE MOYKG-MOUKE MEXKIY
BM, B pe3ynbpTaTe 9ero BCIO BHIYUCIUTEIbHYIO CHU-
CTEMY MO2KHO IpPEeACTaBUTh B BUJE COBOKYIITHOCTH
HEeCKOJIbKNX He3apucuMbIX InfiniBand-momcereii.
Taxkoit mogxoa JaeT BO3MOKHOCTD IIPEACTaBUTH TO-
IOJIOTHIO BCell BBIYUCIHATEJIBHOI CHCTEMBI B BH-
e ToJaHOro rpada, KOJIUIECTBO BEPIIUH KOTOPO-
ro coorBercTByeT KojmdecTBy BM, m peasmn3oBarh
HECKOJIBKO BapUAHTOB TOMOJIOTHH.

Ha puc. 1 mpuBemeHB! BO3MOXKHBIE BapHUAHTHI
6eCKOMMyTa,TOpHI)IX TOHOOJIOTHHN C MCIOJb30BaHUEM
InfiniBand-amamrepo. JlaHHBIE CXEMBI COeIUHE-
Husg BM mpemmoararoT MeXIpornecCoOpHOe B3auMO-
nmeficTBue MexIy aOOHEHTAMU IO HPUHIUILY KaHC-
vl ¢ KaocOvim U HE TPEIyCMATPUBAIOT TPAH3WUT-
HBIX IEPECHIJIOK MakeToB BHyTpu BM.

Pazpaborauusiit 8 POAI-BHUNO® Beraucian-
TEJIbHBIA KOMILIEKC cOCTOUT m3 Tpex BM, obbemnn-
HEHHBIX MEXKIy CODO#l C MOMOIIBIO JIBYXIOPTOBBIX
InfiniBand-aganrepos. CTpykTypHas cxeMa BHI-
YUCAUTENHHOTO KOMILIEKCA MIpHUBeJeHa Ha puc. 1
cieBa. Pe3ysbraToM TakOro COEIWHEHUS SBJIAETCS
Hajgumume Tpex HezapucuMbIX InfiniBand-momcereit
1Bg;, IBgo, IBgs. Kaxmaa momcers yupaisger-
cs coberBerHbIM MereazkepoM nozgcern OpenSM [1]
nakera OFED [3], xoropsiii saBigeTcd cTaHmapT-
HBIM KOMMYyHUKAnuOHHbBIM 11O mas InfiniBand-
ceTeil.

IB51 IBSZ

IBg;

Puc. 1. Bo3mozkHBIE BApHAHTHI TOMOJIOTHHA JJisi peajiu-
3anun OGECKOMMYTATOPHON KOMMYHUKAIUOHHONH CPEIbI

Kommynnkamunoununoe 110 KC-9BM

Borauciaurensusiii kommieke POAII-BHUND P
paboraer mox yuopasmenmem OC Unix/Linux u
BKJIFOYAeT B ceDd J1Ba OCHOBHBIX MPOTPAMMHBIX
KOMIIOHEHTA,!

— cucremuoe [10 TpaHCIOPTHOTO ypOBHS;

— kommynumkanuonHoe [IO ypoBHaZ mOIB30BaA-

TEJILCKOT'O IIPOIECCA.

B xauectBe cucremuoro IIO B gamHoM Bbrduc-
JINTETFHOM KOMILTIEeKce ucnoisb3yerca makerT OFED,
KOTOPBIA TpejcTaBisgeT COOOl MPOrpaMMHYIO pe-
AIU3ANWI0 MOAIEPKKU BBICOKOCKOPOCTHOTO KOM-
MYHHKAITHOHHOTO obopymoBanusa miga InfiniBand-
cereii.  Jlamnoe 11O Bkjrouaer B ceba wHAOOP
IpaiiBepOB pa3NWYHBIX YPOBHEH IJId pean3aluu
BBICOKOCKOPOCTHBIX KOMMYHHMKAIIMOHHBIX MTPOTOKO-
jgoB. B cocraB makera Tak:ke BXOAST HADOpP Te-
CTOB [IJid W3MEpPEHUsS KOMMYHUKAIMOHHBIX XapaK-
repuctuk InfiniBand-¢pabpuku, yTuanrTsl MOHUTO-
pUHTA W yOpaBieHud KOMMYHUKAIWOHHOU Cpemoit
InfiniBand.

Cocrae kommynmkanuonHoro 11O muasa peasu-
3amyUy TapajiIebHBIX BBIYUCIEHWH B CTaHIAp-
re MPI npexncrasmen nakeramu OpenMPI [4] u
MVAPICH [5]. DTu nmakersl sBISIOTCH LHEPEHO-
CUMBIMH peau3anuaMu bubmmorexk dpyukmuii MPI
IUIsi pa3pabOTKW ¥ BBIMOJHEHUS MapaJLIeIbHBIX
OPUIOXKEHUU B BBIUYUCJIUTEIBHOR Cpejle MHOTOIPO-
IIECCOPHBIX KOMILJIEKCOB U CHCTEM MAaCCOBOTO IIa-
pammenu3ma. B wacTHOCTH, /UId peaju3amun MexK-
IIPOITECCOPHBIX OOMEHOB B OECKOMMYTATOPHON KOM-
MYHUKAITHOHHOM cpene ObLIM BHIOPAHBI peaIn3a-
nuu MPI-6ubianorexk ¢ mogmep:kKKOif MHOTMOKAHAJIb-
HOI mepemavyn JTaHHBIX.

IIpob6siembr ucnosb3oBauusa bubauorek MPI
B OecKkOMMYyTATOPHOM
KOMMYHUKAIIUOHHOI cpene

BeckommyTaTropHag TexHOIOrHA OObLEIUHEHUS
BM B KOMMYyHUKAIMOHHYIO Ce€Thb HAKJIAJbIBAET
PA OrpaHUYEHWH HA UCHIOJIH30BAHUE CTAHIAPTHO-
ro kommyHukarnuouuoro [10. B wacrrocTu, 6ubauno-
reka, MPI, npencrasnennas makerom MVAPICH,
paccanTaHa Ha MEXKIIPOIECCOPHOE B3aUMOJAEHCTBIE
BHYTPU eIWHOW KOMMYHHUKAIWMOHHONH CeTH U He
NpenHA3HAYEHA, [JIF HCIOJb30BAHUA B BBIYUC/IU-
TEebHBIX CHCTEMAaX, COCTOANIAX U3 HECKOJIbKUX
HesaBucuMbix InfiniBand-mogcereii. OcHoBHOIT
npobsiemMoii Tpu Tmepematde COOOIIEHUS YAAJIEHHO-
My abOHEHTy B CJIydae HCIOJb30BAHUS OECKOM-
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MYTATOPHON TEXHOJIOTUU ABJIAETCI BBHIOOD HYXK-
wvoii InfiniBand-nogcern B coorBercTBUM C  parkom
(rank) ymamemnoro MPI-mponmecca, T. e. BbIGOp
HYKHOTO TTOIKAHAJIA [MepeIadl JAHHBIX.

C rouku 3penus apxurekTyps! InfiniBand kax-
nerii MPI-mporniecc B mpemenmax ommoit InfiniBand-
IOCeTH MOXKEeT aJpecoBaThCAd YHHKAJBHOHN mapoit
ouepezeit QP (Queue Pair), koropas siBigeTcsa cBo-
€ro poma BUPTYAJbHBIM KAHAJIOM, U JIOKAJIHHBIM
npearudukaropom LID (Local Identifier). Jlokams-
HBIH UAEHTH(UKATOP IPUCBAUBAETCA MEHEIKEPOM
noxceru SM (Subnet Manager) [1] kaxmzomy mop-
TY Wi TOpPTaM ajanTepa. B mpegenrax omHO
InfiniBand-mogcern LID, tak ke kak u QP, aB-
JIAIOTCA YHUKAJbHBIMEH. Eile OIWH HEeMaJIoBaX-
HBI TapaMeTp Ipu OTHPAaBKe COODIEHUS — MOKa-
HaJI mepefadu JaHHBIX, KOTOPBHIA (DaKTUIECKH dB-
JIIeTCA JIOTHIeCKAM HOMEPOM (PU3UIECKOrO MOPTa
InfiniBand-aganrepa. Kosmmgecrso nogkanaos me-
penadm MaHHBIX Ha KaxKjaoM m3 BM ompemenger-
cs 0bmmM KojmaecTBoM (pusunueckux mopros HCA

(Host Channel Adapter).

IIpm craEgapTHOM HCOOIHL30BAHWUW  ITAKETA
MVAPICH BHyTpu eguHOW KOMMYHWKAI[MOH-
HOIl cpenbl OCHOBHAd HACTPOUKA IIOAKAHAJTIOB

mepefiadu  JAHHBIX B COOTBETCTBUH C PAHKAME
MPI-nporteccoB mpOUCXOAUT HA CTAAWH 3arpy3KH
u wHEnuaau3anuun MPI-npomeccoB, B pe3ynbraTe
gero wmommduramua Kaxkzgoid QP  semosnnsgercsa
C UCHOJIB30BAHUEM [HUKJIUIECKOTO AJTOPUTMA,
HadYWHAA C HYJIEBOrO IOJKAHAJA. Mexaru3m
B3aumogeiicreug MPI-nporeccoB BryTpu emumOit
KOMMYHUKAIMOHHO® CpeIbl C HCIOJIH30BAHUEM
nByxmopToBbiX InfiniBand-aganTepos npuBenen Ha
puc. 2, rme mudpoit 1 oboznauena ¢dhasza uHUIHIA-
JM3AUY TMOAKAHAJIOB MEpPeNadn MAHHBIX, Mudpoit
2 — mepemada maHHBIX B KaHat; Pl u P2 — moprel
InfiniBand-agmanrepa.

JlanmbHeililiee KOMMYTHPOBAHUE MOAKAHAJIOB IIe-
penadmM MAHHBIX Opu OOMEHe COODIEHWAME MEXK-
Iy abOHEHTAMU CEeTU MPOUCXOIUT C HUCIIOJIb30BAHU-
em anropurma Round Robin. Ilpu ucmons3zoBanuun
GeckoMMyTaTOpHON TexHOIOrNE 00bemuueHus BM
TAHHBIA AJITOPUTM IPUBOAUT K HEIPABUILHOMY BBI-
Oopy moAKaHAJIA Mepesadn JAHHBIX, B PE3yJIbTaTe
9ero makeT OTIPABJIAETCA He TOMY abOHEHTY.

OcHoOBHBIE 3Tambl O MOIW(MUKAIMK IIAKETA
MVAPICH pgyisi paborsl B 66CKOMMYTaTOPHONR KOM-
MYHUKAIMOHHOM Cpejie CBA3aHBI C AOPabOTKON Me-
xaHu3Ma mHunuaun3anuun MPI-npumoxenuit u Me-
XaHW3Ma KOMMYTHDPOBAHUS IIOAKAHAJIOB IIEpea-
YW JAaHHBIX C ydYeToM Heckoibkmx InfiniBand-
moJiceTei.

Ilepemae aemoe -
coof1eHe AL Aponeee
-

IIpiznmaenoe
coobureHse

MPI-nporgecc

Puc. 2. Mexanu3m mannuaaun3anunn MPI-npomeccos u
nepenayu COOOIMEHNHE BHYTPH €IUHON KOMMYHHUKAIMOH-
HOU Ccpezbl

IToacucrema 3amycka u MHUIUAIA3AIAN
MPI-npunoxenmnii

OcHOBY MexaHM3Ma TPAHCIOPTHOrO yPOBHS OUO-
muorekn MPI cocTraBngioT BUpTyaabHBIE COeIUHE-
aug VC (Virtual Connection), koropsie co3mator-
ca Ha crafuu 3arpy3ku u maunuagun3anua MPI-
mpomeccoB.  Kaxkjoe BHUPTyaJbHOE COeIUHEHUE
onuceiBaeT B3ammoneiicreue MPI-mpomecca ¢ ab-
CTPAKTHBIM yCTPOUCTBOM, KOTOpOE MOXKeT OBbITh
[IPeICTaBJEHO MPOrPaMMHBIM HHTEepdeiicom 6ub-
JIMOTEKN HU3KOYPOBHEBBIX NMPUMHUTHUBOB (byHKIMH
nannuagun3anuy InfiniBand-aganrepa, dyHKIIN
B3aMMOJIeHCTBIA Mexkay aboHeHTamMu u 1p.). Bup-
TyaJabHOe coenuHenne mia kaxzaoro MPI-mpomecca
BKJIIOYAET B Ce0dA JIOKATHHYI0 KOMMYHUKAIIMOHHYIO
TabJIUILy, OMUCHIBAIOILYIO JIOTHYECKHE IIOAKAHAJIBI
mepeavn JAHHBIX.
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Jng 6ecKOMMYyTaTOPHON KOMMYHHKAIIMOHHOM
cpenbl ObLI BBEJEH OIOJHUTEIbHBIA MMapamerp,
C TOMONIIBID KOTOPOr0 MOXKHO HUIAEHTUDUIUPO-
BaTh ADOHEHTOB HA NPWHAIEKHOCTH ONHOM u3
InfiniBand-nozcereit. Posb Takoro ugearuduraro-
pa urpaer npedurc SP (Subnet Prefix) InfiniBand-
moncetn. JlamHBIM mapamMeTp HACTPAWBAETCH C IIO-
mouibio SM g kaxaoit InfiniBand-noacern unan-
BUAYaJIbHO HA CTAAWN €€ WHUINATIU3AIUN.
B pesynbrare BhIIOSHEHHONW aBTOpPaAMu PabOTHI
JIOKaJIbHAad KOMMYHUKaOUOHHAA Ta6HHHa JJId KazK-
moro MPI-mpomecca B 6eCKOMMYTAaTOPHONR KOMMY-
HUKAIIMOHHOU Cpefie B CJIydae UCIOIb30BAHUA By X-
moproBeix InfiniBand-aganrepos 6plia momosnmHeHa,
CIEeAYIOUAMY TTapaMeTPaMu:
1) nokasnpuble npeaTudukaropsl nopros: LIDpy,
LIDpo;

2) mapsr ouepegeit musa xaxkgoro MPI-npomecca:
QPp1, QPp2

3) mpeduxcsr InfiniBand-noxcereit: SPpq, SPps.

Cramguma 3arpy3ku wu wuHuUnuajaun3amun MPI-
IIPOLECCOB BKJIIOYAET B ce0dd OOMEH JIOKAJIbHBIMU
KOMMYHUKAIITMOHHBIMA TaOJUIIAME MEXKIy abOHEH-
TaMU Pa3HBIX TOACETEN C MOCAEAYIOMUM (HPOPMHU-
POBaHMEM JIJIsi KaXKJIOrO BUPTYAJbHOIO COEIUHEHUS
rI00aJIbHOM KOMMYHUKAITMOHHOW TaOJIAIIBI.

Mexaun3m 0OMeHa, JIOKAJbHBIMY TAOJAIAMA OCY-
mecTBiadgercda mo ceru BEthernet ¢ momompio Me-
Hemkepa mponeccoB PM (Process Manager), xo-
TOPBIA FBJIAETCI COCTABHON dYacThio OuOIMOTEKH
MPI. Jlanbueiimaga mogudukanna QP mia kaxmo-

IIepexaBaemoe
CO00IeHHe

SPypz

E[EDY0

noacetb

InfiniBand

ro MPI-porecca mpouCXOAUT C y9eTOM COBIIaIe-
uus npedurcos InfiniBand-mogcereit. Takoit mexa-
HHU3M WHUNHUAJIU3AOUN IIO3BOJJIAECT SHAYUTECJIBbHO CHHU-
3UTh HAKJIAJHBIE PACXOABl IPU JAIbHEUIIEM MeX-
IPOIECCOPHOM B3aMMOAeiiCTBUU.

B kaxayo ra00aibHYI0 KOMMYHHKAIMOHHYIO
rabsuiy MPI-mponecca BriogaeTcsa Heobxomumast
nadopManmsg 000 BCEX MPOIECCaX, yIACTBYIOUIAX
B MEXKIIPOIIECCOPHBIX OOMEHAX B PAMKaX OJHOM 3a-
maau. Tabmurbl arpubyToB pacIoIaraloTCa B COOT-
BercrBuu ¢ pankamu MPI-npormeccos, obpa3ys xami-
TabJIHIy C MPAMOil ampecarueii.

MexxnpoileccopHoe B3aumMoielicTBue
B OecKOMMYyTaTOPHOM
KOMMYHUKAIIUOHHOI cpene

B 6EeCKOMMYTaTOPHO KOMMYHUKAIITOHHONU
CpeZle OCHOBHBIM KpHUTEpPUEM HAJUIudg (Hu3nde-
ckoit cBa3m wmexay asyms abomentamum (MPI-
IpOLECCAMU) ABJSETCI COBIaJeHHEe NpPehUKCOB
InfiniBand-nogcereit.  Ajropurm BbIOOpa HYXK-
Hoit InfiniBand-momcern (momkamana mepemaun
NAHHBIX) MpeAyCcMaTpuBaerT BhIOOP aTpubOyTOB
VIAJIEHHOTO COEIWHEHNH U3 [VI00AJhHOM KOMMYHU-
KaIMOHHON Tabumiel JjokajabHoro MPI-mpomecca
(nEHOEaTOpa OOMEHOB) B COOTBETCTBHH C DAHKOM
MPI-npomecca npuemuuka. MexaHuam KOMMY-
THPOBAHUSA [OJKAHAJIOB MEpegadd JAHHBIX B
GeCKOMMYTAaTOPHONH KOMMYHHUKAIMOHHON  Cpee,
peaiu30BaHHBIN B MOAUMUIMPOBAHHON OubanoTexe
MPI, upusener Ha puc. 3.

IBHCA>

SPyp1

IIpuaHMaemoe
CcooOIIeHHEe

Puc. 3. Mexann3m KOMMYTHPOBaHUS MOIKAHAIOB HEPEIAYN JAHHBIX B OECKOMMYTATOPHON KOMMYHUKAIHOHHON

cpexe: SPrp, SPrp — mpeduxrcer InfiniBand-moacern coorBercTBeHHO 1y1d jI0KasibHOrO u ymasernnoro MPI-

nporneccoB; QPrp, LIDrp — aTpubyThl yaaieHHOro IMOAKAHAJIA IEPEIadn JaHHBIX
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Oyuknua aHaau3a npedukcoB InfiniBand-
moziceTedl BO3BPAIAET HOMEP JIOTHMIECKOTO IMOZKa-
HaJa mepemaqdn gaHHbIX mia MPI-mpomecca ucrou-
HUKa. B mambHeiinmeM HOMEp IOIKAHAIA HIPAET
pOJIb WHIEKCA, C MOMOIIBIO KOTOPOTr'O BBIOMpaeT-
ca yxe cmomudumupoBanHag QP MPI-mpomecca
npuemuuka u LID mopra mpmemuuka InfiniBand-
amamrepa. llepemada coobiienns ymajgeHHOMY abO-
HEHTY B JAHHOM CJIy9ae IPOUCXOIUT C 3aJefiCTBOBA-
HUEM OJIHOrO KOHKDETHO BBIOPAHHOTO KaHAJa (1op-
Ta) mepesavdy JAHHBIX B OTJIMYUE OT CTAHIJAPTHOMN
peanusamnuu nakera MVAPICH ¢ nommepzkkoit MHO-
TOKaHAJBHOHN Iepefadu NAHHBIX, I7e 3aJefiCTBYIOT-
Cd BCe KAQHAJBI [Teperadn JAHHBIX.

3akJroueHue

Pezynprarom paboThl  gBALOTCA MOTUMDUITH-
poBannaa Oubnmoreka MPI na 6aze mnakera
MVAPICH, opumenTMpoBaHHas Ha HPHMEHEHWE B
BBIYUCJIMTEJIBHBIX CHCTEMaX, P€aJIn30BAHHBIX C HUC-
OJIb30BaHUEM OECKOMMYTATOPHON TEXHOJOTHWH, a
TaKKe IPAKTUIECKHEe PEIIeHns IO HACTPOUKe mapa-
MeTPOB 1 KOH(MUT'YPAIUH KOMMYHUKAIIMOHHON OI-
cucrembl. Pazpaborannoe [IO wucmomp3yercda Ha

KOMIIAKTHBIX BBIYHACIUTEIbHBIX KOMILIEKCAX, IIPO-
u3BopuMbix B POAI-BHUNDO.

JlanbHelinee HampaBieHne paboT IpeaycMaTpH-
BAET ONTUMU3AIHUIO MPOTOKOJIOB MEXKIIPOIIECCOPHO-
ro B3aMMOIEHCTBUS C IEJIHI0 TMOBBINIEHUS 3P deK-
TUBHOCTH KOMMYHHUKAIMOHHBIX XapPAKTEPUCTHUK BbI-
YHUCIUTEHHOTO KOMILIEKCA.
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