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MogennpoBaHue pOCCUHCKOTO
cynepkoMmnbiotepa «AHrapa»
Ha cynepKoMnbloTepe

[na oueHKM NPOU3BOAMTENBHOCTM HA TECTOBBIX NMPOrPAM-
MOX POCCUICKOrO CyNepKOMMNbIOTEPA «AHIAPA» HA A3bl-
ke Charm++ paspabortaHa napannenbHas NoTakToBas
MMMTAUMOHHAS Moaenb. Mogenb xopowo macuTabu-
pyetcs npu ucnonb3osaHmun go 256 ysnos MBC-100K,
Q PEe3yNbTATH MOAENMPOBAHMA MO3BONMUIM NEPENTH K Ar-
napatHor peanusaumn B8 OAO «HULDBT» mynbtutpe-
[IOBOrO MMKPOMPOLECCOPA U MAPLIPYTU3ATOPA KOMMY-
HUKAUMOHHOM CETU B COCTaBE «AHrapbLI».
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B OAO «HMLDBT» Bemetcs nmpoekT cO3naHMs CynepkOMMbIOTEPa CTpaTerMye-
ckoro HasHadenus (CKCH) «Anrapa» ¢ MynbTUTPEROBO-NOTOKOBOM QPXMTEKTYPOM M an-
NapaTHOM nopaepxkoi rmobanbHo appecyemon namsti [1]. Dtor cynepkomnbiotep
pomkeH Ha 2—3 nopaaka 3bdekTMBHEE MO OTHOLLEHUIO K OBbIYHBIM CYyNEePKOMMLIOTEPAM
PeWwaTh 304a4M C MHTEHCHMBHOM HEPErynspHOM paboToOM C NAMATLIO M He YCTynaTb MM
Npu peLleHnn 30404 LPYroro TUna.

B npouecce cozpanmna CKCH «Anrapa» 6bina paspaboTaHa Maeanm3MpoBaHHAS
apxutektypHas notaktosas mogens (MOM). MasHas uens cospanms MOM — nonydenne
ouenok npowmssoamutensHoctn CKCH «Anrapa» Ha TecToBbix NpOrpammax, oTpaboTka
CO3LAHHbLIX MPUHUMNOB PABOTH M BOPUAHTOB MX ANMAPATHON PEANM3aLmMM, CO3AAHUE U
oTPabOTKA MPUHUMNOB MOCTPOEHMS CUCTEMHOTO MPOrPAMMHOIO ObecnedeHus, nonyye-
HNE HABbLIKOB MCMONMb30OBAHUA PA3HbBIX BbIYNCIUTENbHbBIX Mop,eneﬂ NMPOrpaMM.

Mpu noctanoske pabot no MM opHMm M3 0CHOBHbIX TPeBOBAHMI ABNANACH He-
0BXOIMMOCTb MOLIENMPOBAHUSA CyNEPKOMMLIOTEPA «AHIrapa» B NonHom obveme (no 32
THICSIY BbIYUCIIUTENbHBIX Y37108B), 4TO TPEOYET 3HAUUTENbHBLIX BLIYMCIUTENbHBIX PECYPCOB,
ONEPATUBHOMN W AMCKOBOM MAMSATM M MPUBOAMT K HEODXOAMMOCTU PACTAPANNENUBAHMS
mogeru. B kauectee asbika peanuzaunn Beibpad Charm++ ¢ 06bekTHOOPUEHTUPOBAH-
HOM MOMAENbIO BBIYUCIEHMIA M ynpasnaemoi nepepadeit coobuiennin. Charm++ ucnons-
3oBanca npu mopenvposaHum cynepkomnbiotepa IBM BlueGene/L [2]. Mcnonbayemas
peanuzaums a3bika Charm++ nossonser paboTaTh € AECATKAMM ThiCAY O6BEKTOB — MO-
AENMPYIOLLMX NPOLECCOB, C 3PDEKTUBHO BLINOMHAEMON BAPLEPHON CUHXPOHM3AUMEN M
QBTOMATMYECKOM BANAHCUPOBKOM 3ArPy3kM NMPOLECCOPOB BLIYMCIMTENBHOTO KIACTEPA.

MIOM coctout us momenu KOMMYHUKALMOHHOM CETH, B Y31aX KOTOPOM pacCnona-
raloTCA MHOroanepHble MYNbTUTPEAOBO-NMOTOKOBbLIE MWMKPOMPOLECCOPbI. Moﬂ,eﬂb BKJTHO-
yaeT B cebs PA3MMYHBIE BAPUAHTH PEAnU3aLMM TOMOOMMKM CETU: MHOTOMEPHbLIE TOPbI
C OnanTMBHOM 6GE3neAnokOBOM Mepenayen NakeTOB, BO3MOXHO, MOAMGUUMPOBAHHLIE
B cootBeTcTBMM C rpadamu Kanu, mHoroctaguitHbie cetnt Knoca. B ctaTtbe paccmatpusa-
IOTCA 1IBO BAPMAHTA MMKPOMPOLECCOPa — AByxbanepHbit J7 u sBocsmuanepHsin J10.

Mpoueccop M ceTb MOZENUPYIOTCA MOTAKTOBO, MPMYEM MX TAKTOBBIE YACTOTHI
MOTYT Pa3MyaThCs. MneanusmpoBaHHOCTb MOLENU COCTOMUT B CIIELYIOLLEM COMMALLEHUM:
BCE KOMOHAbI, KPOME KOMAHA PABOTH C MAMSTHIO M KOMMYHMKOAUMOHHOM CETbIO, BbIMOS-
HAKOTCA 30 OAMH TAKT, BLINOMHEHWE KOMAHA PABOTH C NAMATHIO M KOMMYHUKALMOHHOV
CETHIO MAKCUMAMBHO MPUBIAMXEHO K PEanbHOCTH.

Mogens napameTprsoBaHA, MOXHO 304ABATH XAPAKTEPUCTUKM PA3HbIX BIOKOB
M UHMiA ceasn. B HacToswee spema 31o npumepro 100 napametpos. Mmetotca 6ora-
Tble CPEACTBA BLIAQYM TPACC M HAKOMIEHUE CTATUCTUKM.

CrnoXHOCTH CO38AHMS TAKUX MMUTALMOHHBIX MOAENEN M3BECTHBI — PEArbHbIA Na-
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PANNEnM3M MOAENMPYIOLLMX MPOLECCOB TPEDYET NPUHATUA MEP MO CUHXPOHMIALMM STUX
NPOLECCOB BO BPEMEHM Mozenvpyemon cuctemsl. B cnysae MM 6bin uanadansHo npu-
MEHEH METO[ C MOTAKTOBOW BAPLEPHON CUHXPOHM3ALMENH BCEX MOAENMPYIOLMX MPOLEC-
cos. [Nosxe ana nosbiweHns 3pGEKTUBHOCTU BbiIA BBEAEHA ACUMHXPOHHAA CXEMA MOAE-
JIMPOBAHKA, NO3BONAIOLLAA COKOHOMUTL HA 6C|pbeprlX CUHXPOHM3AUMAX, NCNONb3ya TOT
baKT, 4TO MOOENMPYEMAR 3ANEPXKKA NEPENayn COOBLIEHWI MEXIY Y3NAMM COCTABAET
COTHM TakTOB. B 3TOM cnydae Bce npoleccopsl BHINOAHAIOT CPA3Y HECKOMbKO TAKTOB, MX
YMCNIO OMPEAENseTcs NAPAMETPOM M HE AOKHO MPEBLILATL 30AEPXKY Nepeaaqn co-
OBLEHUs MEXY HE3ABUCMMO MOAENMpyembiMM obbekTamu. [locne 3Toro npoueccopsl
OBMEHMBAIOTCA HAKOMIEHHBIMU 30 3TO BPEMA COODUIEHMAMM, TAKMM OBPA3OM 3KOHO-
MATCA KOMMYHUKALUWK, TAOK KAK BbINOJIHAETCA HECKONbKO KPYMHbIX MOCHLITOK BMECTO COTHU
Bonee Menkux. 3aTem MPOUCXOAUT CUHXPOHM3AUMA HA rmobanbHOM Bapbepe.

Mpu pabote ¢ MIOM ucnonbsyetca paspaboranHoe 6a3osoe nporpammHoe obe-
cneuenne CKCH «Anrapay, srmodaioulee accembnep, pefakTop CBA3EN M 3arpysumk.
CkopOoCTb MOAENMPOBAHMS OAHOMO TAKTA OAHOTO y3na J7 npu BHIMONHEHWM HA Npouec-
cope Intel Xeon 5365 cocrasnser okono 30 mkc n 100 mkec ana J10.
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3aBUCMOCTb NPOU3BOAUTENBHOCTY UMMTaLMOHHON Mogeny CKCH «AHrapa» oT KonmuyecTBa UCMomb3yembixX
anep Ha MBC-100K
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Ha puc. 1 n3obpaxeHa 30BUCUMOCTb MPOM3BOAMTENLHOCTM MOLEMPOBAHMS Te-
cra RandomAccess Ha 8192 yanax J7 u J10 CKCH «Axrapa» ot konmyectsa Mcnons-
syembix apep Ha MBC-100K npu Mcnonb3oBaHUM QCUHXPOHHOM CXEMbI MOAENUPOBAHUA.
Ina naHHbix KOHUrypaumi mopenm TpeboBaHMs K 0ObeMy ONEPATUBHON MAMATM CO-
crasnsior npubnusutensHo 39 [6ant ana J7 u 180 [6ait gns J10, nostomy mogens
HEBO3MOXHO 6biNIO 3aNyCTUTL MeHee dem Ha 16 u 64 yanax MBC cootsetcteeHHO ans
J7 v J10. TlyHKTUPHBIMK NUHMAMKM M30BPAXEHO NMHENHOE MACLITABMPOBAHME MPOM3-
soauTensHoctu. [poussoamtensHocts ans J7 seipactaert B 8,75 pas npwu BbINONHEHUM
Ha 256 yanax MBC no cpasHeruio ¢ BoinonHennem Ha 16 yanax, a gns J10 — 8 2,09
pasa npu nepexoae ot 64 k 256 yanam MBC. JanHbii npumep nnmoctpupyeT Heobxo-
LOMMOCTb UCTOMb3OBAHMS CYNEPKOMMLIOTEPA AJ1s MOLENIMPOBAHMS, C OAHON CTOPOHBI, U3~
30 TPeBOBAHMIA K UCMOMb3YEMON NMAMATH, C APYrON CTOPOHBI — [/ YCKOPEHUs cyeTa.

Mpu nomowm MIOM npw soinonHerun Ha MBC-T100K nonyuyeHbl oueHku npousso-
putensHoctn CKCH «Anrapa» Ha tectax RandomAccess, yMHOXEHUA MNOTHO3AMNOMHEH-
Hbix maTpuu, 1D FFT, noucka Bwmpb B rpade, YMHOXEHMSI PA3PEXEHHON MATPULBI HA
sexkTop. Ha puc. 2 u 3 npeacrasneHsl oueHku NPOU3BOAUTENBHOCTU MUKPOMPOLECCOPOB
J7 v J10 Ha Tectax moucka BlMpb B rpade U YMHOXEHMS PA3PEXEHHON MATPMLBI HA
BEKTOP B CPABHEHMM C pa3nuuHbiMM npoueccopamu. OueHkM AOKA3aaM BO3MOXHOCTb
PEeLUeHMs MNABHOW 304AQ4YM MPOEKTA — MOJSyYEHWUS BbICOKOW PEasibHOM NPOM3BOAMTENb-
HOCTM NMPU peLleHuu 3aAa4 C MHTEHCUBHOM HeperynsapHoi pabotoin ¢ namatsio. Moge-
FIMPOBAHME TAKXE MO3BONMUIO NPOBEPUTL PELLEHUA, NPUHATBIE MPK PA3PABOTKE NPUHLM-
nos paboThl, ANITOPUTMOB M APXUTEKTYPLI MAPLLPYTU3ATOPA KOMMYHUKALMOHHOM CETH.

B uenom sce 310 nossonuno 6Gonee NOArOTOBNIEHHO NEPENTH K ANnapaTHON pea-
amszaun 8 OAO «HULDBT» MynsTMTPEROBO-NOTOKOBOrO MMKPOMPOLECCOPA M MAPLL-
PYTU3ATOPA KOMMYHUKALMOHHOM CETH.

B Hacroswee Bpems yxe paspaboTaHa MUKPOAPXMTEKTYPHAS MAPAIenbHAs
Mogernb, B KOTOPOM annapatypa mogenvpyetca 6e3 ynpowenwmit. [nanupyetcs pas-
pabotka apyroro sapuarta MOM ana ckopoCTHOM OTNOaKM OMNEPALMOHHON CHCTEMBI
“ cucTembl 06ecnedeHmns OTKA30yCTOMYMBOCTH.
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Puc. 3.
Mpon3BoaNTENBHOCTb PasHbIX MPOLIECCOPOB Ha 3aflaue YMHOXEHWA pa3perKeHHO MaTPULIbl Ha BEKTOP.
Circuit, Fem-Harbor, Wind-Tunnel — maTpuLibl C pa3HbiM KOIMYECTBOM HEHY/EBbIX 3IEMEHTOB
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