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AHHOTauma. PaccMoTpeHa MeToavKa, No3BonsoLwas oLeHnTb 3P PeKTMBHOCTb BbICOKONPOU3BOAMTENBHON Nnart-
dOpMbI 4N19 Hay4YHbIX MccenoBaHnini. OLeHka NPOBOAMTCS HA MPUMEPE LIEeHTPa KOJIIEKTMBHOIO nosib3oBanus (LK)
«MHdopmaTtuka», UL NY PAH, npu pelueHnn 3aaa4y cuHTe3a HoBbIX MaTepuasnoB. OcHoBHol 3aaayeit LK «MHbop-
MaTuka» 9BNSETCs NPOBEAEHNE HAYYHbIX MCCNEA0BAHWI C MCMOJIb30BAHNEM MPOrPaAMMHO—-TEXHNYECKMX CPEACTB
Lo4 dUL, MY PAH, B ToM 4ncne B MHTEPECAX CTOPOHHMUX OPraHM3aumii 1 Hay4HbIX KONekTUBOB. MpencTtaenexHa
obuwas xapaktepuctuka KM «MHpopmaTmka», BKoYass OCHOBHbIE XapaKTepPUCTMKM ero Hay4HOro 060pyaoBaHNS,
opraHmsaumio paboTbl U ero BO3MOXHOCTU. MMOPUAHBIA BbICOKONPOU3BOANTESbHbINA BbIYUCIUTENBHbIA KOMMIEKC
DULLNY PAH (FBBK) siBnsieTcs coctaBHom YacTbto IO PUL, LY PAH n BxoanT B LUK «MHpopmaTmka». TBBK npeao-
CTaBNSET BbIYNCUTENBHBIE PECYPCHI B BUAe 00nayHbix yenyr «flporpaMmmHoe obecnedyeHne kak cepBmc» — SaaS
n «[natdopma kak cepBmc» — PaaS. C noMOLLbIO CneumanbHbIX TEXHOIOMMIM UCCNea0BATENAM NPEAOCTABNAOTCS
Hay4Hble CEPBUCHI B BUAE NPEOMETHO—OPUEHTMPOBAHHbIX MPOrpaMm. Ha OCHOBe aHanm3a CTPYKTYPbl Y MPUHLMNOB
dyHkumoHmpoaHums LIKIM «MHdopmaTmka» paspaboTtaHbl 6a3oBble nokasatenm apdextmsHoct LK, yuntbiBatowme
ero cneumbuky 1 xapakTepuayloLme pasnnyHblie aCnekTbl AeaTeNbHOCTY (Pa3BUTUS, AeATeNbHOCTU, Pe3ybTaTuB-
HocTun). OueHka adpdekTneHocTu LIKI 3akniovaeTcsa B pacyeTe Ha OCHOBe pa3paboTaHHbIX NoKasaTeniel HEKOTOPbIX
CBOHbIX (0000LLIEHHbIX) MOKa3aTenen, KOTopble XxapakTepuayoT 3dHekTUBHOCTb GYHKLMOHMPoBaHus LIKI B pas-
JIMYHBIX 06nacTax. Takke BblMUCNSETCS MHTerpanbHblli nokasaTerb, NokasbiBatoLwmii 9 dektmeHocTb LIKM B uenom.
[na nony4yeHnsa CBOAHbIX nokasarenen 3 deKTUBHOCTU M MHTErpanbHOro nokasarens 3ddeKTMBHOCTY NPeajIokeHO
MCNONb30BaTb METOAbI CPEAHErO B3BELLEHHOIO M aHann3a nepapxuii. PaccMoTpeH nopsaok onpeaeneHns YacTHbIX
nokasatesnen appekTnHocT. OTMEUYeHb 0cOOEHHOCTU BbiGopa nokasartenei adpdexTreHocTy LIKIM npu pewweHnn
3a/1a4 CMHTEe3a HOBbIX MaTepPMasioB, XapakTepuayioLLme BO3MOXHOCTM BbIYMCIUTEIbHOMO KOMIJIeKCa Mo CO34aHMI0
cpeabl BUpTyanu3aumm (NMMKoBasi NPON3BOANTENBHOCTb BbIYUCIUTENBHOM CUCTEMBI, peasibHasi NPOMU3BOAUTENIbHOCTb
BbIYMCIIUTENILHON CUCTEMBI HA CMEeLMann3npoBaHHbIX TECTax, 3arpy3ka 060pyaoBaHus NpUKIagHbLIMKU 3aaa4amu,
3G GEKTNBHOCTBL NPOrPaMMHOro Koga).

KnioueBbie cnoBa: LEHTP KOMNEKTUBHOIO N0b30BaHUS, 9DPEKTUBHOCTb, MOKa3aTeb, YCyra, Hay4Hbli CEPBUC
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IpVMeHeH)A TaKUX ITOAX0JI0B IIPMOOpeTaeT co3maHme
111pPOBOIL MCCIIeN0BATETIbCKOI MH(MPPACTPYKTYPEI CO-
BPEMEHHOI TeXHOJIOrn4ecKoil 6a3bl. IIpu aToM ogHMM
V3 IPMOPUTETHBIX HAITPABJIEHNII PA3BUTUA HAYYHO—
TeXHOJIOTMYEeCKOr0 KoMILIekca Pocenn ABIAIOTCA IeH-
TPbI KOJLIEeKTUBHOTO noab3oBanusa (IKII).

Cospaumne ITKII o0bAcHseTCA HEBO3MOMKHO-
CTbI0 OJJHOBPEMEHHOTO OOHOBJIEHUA MaTepuaJIbHO—
TEeXHMYECKON 0as3bl Hay4HBIX opraHmuaanmii. Ilo aToii
IpUYMHE B HEKOTOPBIX HAYUYHBIX OPraHM3aIMAX CO3-
nmatorcesa ITKII, koTopble 3a cueT OIOAKETHBIX CPEICTB
OCHAIIIAIOTCS HOBEIIIMIMY TEXHUYECKVIMY CPEJICTBAMA,
IpeocTaBJIAEMbIMY B KOJJIEKTMBHOE II0Jb30BaHIeE.
Taxum obpaszom, ITKII nmeeT Bo3MOKHOCTE 0bOecrte-
YNTh IPOBeJeHMe MIVPOKOr0 CIEKTPa MPUKJIATHBIX U
(pyHIaMeHTaIbHBIX HAyYHBIX JICCIIeJOBAHNI HA OCHOBE
COBpPEMEHHBIX MaTepMaJIbHO—TeXHIUYEeCKNX CpeaCTB
6a30B0OJ1 OpraHM3anyM, B TOM 4YMCJe B MHTEpecax CTO-
POHHMX JIVIT ¥ OPraHU3aLNIA.

VInTepecHoII akTyaJIbHOM 3a/jauell ABJIAETCA OIleH-
ka KadecTBa pyHrnuonmposanna [IKII. B HacTodaree
BpeMsA PYKOBOAAIINVE NOKYMEHTHI OIPEeNeAT MU-
HIMAaJIbHBII IlepedeHb NToKa3aTejell, KOTopble XapaK-
TepusyIoT KadecTBo pyHKIMoHMpoBanud ITKII. Oror
repedeHb ABJAeTcA 00mMM AJid Bcex BuzpoB LIKII u
BKJIIOYAEeT B cebs cieqyolye IoKasaTen:

— YpOBeHb 3arpy3Ky 060pyLOBaHMA (B TOM YMCJIE
B MHTEpecax TPeTbUX JINIT);

— YICJIO OpraHm3anuii, ncrnosbayonmx ITKII;

— JI0JIs1 ICCJIeIOBaHMI, IIPOBOAVMBIX IT0J PYKOBOI-
CTBOM MOJIOZIBIX YUEHBIX B Bo3pacTe 210 39 JieT;,

— CBEIEHUA 0 Pe3yJIbTaTaX MHTEJJIEeKTYaJIbHOI
JleATeJIbHOCTH, ITOJIYUYeHHbIX C JICIIOJIb30BaHMEM Ha-
yunoro obopynoBanusd ITKII, B ToM 4ncJie KOJIMYIECTBO
IyOaMKanmii 0 pe3ysabTaTax uccjenoBanmii [1].

YunreiBaa otnnund [KII mo ycaoBuaM pyHK-
LVIOHMPOBAHUA, [IeJIeBO)l HAallpaBJIEHHOCTY, BUJaM
IIpeIoCTaBJIAEMbIX CEPBICOB, COCTaBy 000pyAOBaHMA,
JCIIOJIb3YEMBIM pecypcaM UM MaTepuajaM, a TaKKe
cucTeMaM JKM3HeobecedeHN, IS OLIEHKM JeATeJb-
"octu [TKII TpebyroTca 6oJiee MOTHBIE IEPEYHN, BKJIIO-
4JaloIye, HapAny ¢ 00A3aTeJIbHBIMY, JOIIOJIHUTEJbHEIE,
crienypmyeckre g kaskmoro IJKII mokasaresn.

Hwusxe paccmorpensl MeTon bl POPMUPOBAHUA
repeyHsd IToKa3aTesell 3(pPerTUBHOCTH, a TAKKe Me-
Tonbl ux pacdera Ha npumepe IIKII «MHpopmaTuka»
DUII VY PAH [2].

O6mree onucanne IIKII «udopmaTura»

Hearenprocte IIRII «JH(pOpMaTHKa» Hampas-
JIeHa Ha obecIledeHye COBPEMEHHBIMM BBICOKO3((eEK-
TUBHBIMM BBIYMCJNTEJIbHBIMI pPecypcaMyl Hay4YHbBIX
KOJIJIEKTMBOB, YUEHbIX, IPEeAIPUATHUI OJIA PelIeHnd
MIPUKJATHBIX ¥ (PYHIAMEHTAJbHbIX HAYYHBIX U TeX-
H/YECKUX 3aad.

B cocras IIKII «MH(popmaTuKka» BXOOAT ABa I'M-
OPUIHBIX BBICOKOIIPOMB3BOIMUTEIbHBIX BBIUUCINTEIb-
HbIx KoMILIekca (IBBR), nmeromux apxurexktypy IBM
Power 9 u Intel x64, a Taksxe BupTyaJbHad MH@PpPA-
CTPYKTYpa Ha OCHOBE CEPBEPOB apXUTEKTyphl Intel x64
(15 ysnoB). Rasknsrii 'BBR ochHareH rpadgpuieckumMu
ycxopureaamu (GPU) NVIDIA Tesla V100. Oba kom-
ILJIeKCa U BUPTyaJibHAA MH(PPACTPYKTYPa 00 beJMHEHbI
B BBICOKOIIPOVM3BOAVTEJbHBIV I'MOPUIHBIN BBIYMCIIVI-
TeJbHBI KyacTep ceTwlo Infiniband nmponsBoguTesnb-
HocThio 100 I'G/c.

B HacTodAIlee BpeMsd KJacTep JOCTHUTaeT IIMKO-
Boit nipousBoguTesbHOCcTM 160 TFlops mo onepanmam
JIBOJIHOJ TOYHOCTM, ITPM PEIIeHny 3akad IraIybokoro
00y4JeHNA MMKOBAa A IPOM3BOUTEILHOCTD OIEHBAETCA
B 2,5 PFlops.

B cocras ITKII Takske BXOOUT CUCTEMAa XPaHEHUA
nauHHbIX eMkocTbio 1000 T6.

IIpenocraBJeHye II0JIb30BATENAM BbIUNCINTEIb-
HbIX pecypcoB ITKII ocyiiecTBigeTCA B COOTBETCTBUN
CO CJIEeAYIOIVIMY ITPYHIIUIIAMIA:

— IIpeJoCTaBJIeHMe BEIUVICINTEJILHBIX PECYPCOB B
BUZIe 00JIaYHBIX YCJIIYT;

— TIOZIePOKKa [TapaJiIesIbHOIO VICIIOJIHEHN A I10J1b-
30BaTeJbCKMX pacYeTHBIX 3aJaHMIl U IPUJIOKEeHN,
KOTOpOe obecIieunBaeT MaKCUMaJbHYIO 3arpy3Ky BbI-
YJCJIUTEJIbHBIX Y3JI0B KJIaCTepa;

— (opmmpoBanme 0azoBoro Habopa yTUaNT 1 On-
O10TeK, IPUMEeHAEeMBIX II0JIb30BATENAMY IJIA pas3-
paboTKM IIPOrpaMMHOr0 00€eCIIeUeHN A Y BbIITOJIHEHNA
Hay4HBIX PaCYeToOB;

— IIpefoCTaBJIEHNE I0JIb30BATEJIAM MHCTPYMEHTA
dopMupoBaHNA MHAMBUYAJJIBHON BBIYMCJINTEJIBHOM
CpeJibl 3a CYeT pa3BepThIBAHNA JOIOJIHUTEILHOTO IIPO-
IPaMMHOTO obecriedeHns, CUCTEMHBIX U IIPUKJIATHBIX
61OJIMOTEK Y MHTEIPMPOBAHHBIX CPeJ MICIIOJIHEHN;

— BO3MOXKHOCTB IIpeobpas3oBaHNsA [10JIb30BATEb-
CKVX VMHAVBUIYAJbHBIX BbIYMCJINTEJbHBIX CpeJl B 00-
JIaYHbIE CEPBIUCHI U IIPEeJOCTABJIEHME X APYIUM II0JIb-
soBaresiam [JKII «/upopmaTukar.

HepeqmcneHHble BbIIlle IIPMHIMNIIBI peaJii3ylTCA
3a cueT npumeneHud B [JKII o0sayHbIX TEXHOJIOTUIA,
TEXHOJIOIMII BUPTYaJM3alMy, TEXHOJOIUI hOpMIpPO-
BaHISA U IIPEIOCTABJIEHN A HAY YHBIX CEPBVICOB.

Bricokonpou3BoANTENbHbIE BBIYNMCINTEIbHBIE
KOMILJIEKCHI THOPUIHON apXUTEKTYPhI 00J1a JaI0T MOIII-
HBIMJI BBIYMCJINTEIBHBIMY PECYPCaMIL, KOTOPbIE MOT'Y'T
OBITH ITPelOCTaBJIEHBI IIOJIB30BATENAM M HAYYHBIM
roJutekTBaM. CoBpeMeHHadA MTOJIUTUKA IIPpej0CTaBIe-
HIA pecypcoB 6asupyerca Ha 0OJaYHBIX TEXHOJIOIV-
AX. Pecypchbl MOTyT IIpeoCTaBIATHCA B CJIEAYIOINX
pexxmumax:

— «IIporpamMMHOe obecrieueHne Kak cepBiuc» (Saas,
Software as a Service),

— «Ilmardopma rkak cepsuc» (PaaS, Platform as
a Service);
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— 3aKOHYEHHBIJ Hay4YHBIV CepBUC B BUJE
IIpeMETHO—OPMEHTYPOBAHHBIX IIPOTPaMM YCJIYIHU
(RaaS, Research as a Service) [3].

IToTpeburenn ycayr BBIYMCINTEIBHOTO KOMIIJIEK-
ca — nosib3oBaTtesu ITKII — B 5TOM cirydae OJIydaroT
He IIPOCTO JOCTYII K pecypcaM, a IIOJHbI Habop MH-
CTPYMEHTOB M YCJIYT, II03BOJIAIOIINI pPa3pabaTbIBaTh
coOCcTBEHHOE IPOrpaMMHOe obecriedyeHne, IPOBOAUTD
OTJIAZIKY IIPOIPAMMHBIX CUCTEM I MOJYJIEe), MOHITO-
PUTH BBIIIOJIHEHME IIPOrpPaMM, yIIpaBJIATb BbIYMCJIN-
TEJIbHBIMY 3aJaHUAMM, XPAaHUTD MCXOJHbIE JaHHbIE U
pes3ysibTaThl paboThI.

Il obecrieuyeHNA MapaJyieIbHOTO MCIOJHEHNA
BBIYMCJIMTEJIBHBIX 3a/a4 MCIOJIb3YIOTCA BO3MOXK-
HOCTM CUCTEMBI yIIpaBJIEHNA BBIUMCINTEIBHBIMI 3a-
naHyaMu. IIpaBuiia 3arpy3Ky ¥ BBIIOJHEHNA 3a]ad
Ha cepBepax KOMILJIeKca pa3pabaThbIBaIOTCA C TaKUM
pacdeToM, 4TOObI CHM3UTb KOHKYPEHIMIO MEXKAY 3a-
JaHUAMMA 3a alllapaTHble PECYPChI ¥ OJHOBPEMEHHO
obecrieunTh MaKCUMaJbHYIO 3arpy3Ky pecypcos ITKII
«JVncopmaTukar.

JonosHNTeIbHO A1 00ecredeHn A MaKCIMaJIbHOM
3arpy3Ky BEIUVCINUTEJIBHOTO KOMILJIEKCa BBOAATCS Op-
raHM3alVIOHHbBIE MEPBI U ITpaBuJa (PyHKIIMOHMPOBAHNA.
ST BO3MOYKHOCTH 3aKJIAAbIBAIOTCA B CICTEMY YIIPaB-
JIEHMA BBIYNCJIUTEJIbHBIMY 3aJaHUAMM IIPU BBOJE B
ZericTBue u axcrryaTtanuy 'BBR.

Mepsbr 1 mpaBuia 00ecrIednBaioT:

— pasMelleHye 3a1a9 Ha KOMIIOHEHTaX BbIUVICJII-
TeJIbHOTO KOMILJIEKCa,

— BBIIIOJIHEHNE 33/1a4 B MHTEPAKTUBHOM I ITaKeT-
HOM peskumMax [4];

— [IPUOPUTe3alIo 3a1aY;

— yIpaBJieHJe BbIYMCJIUTEJbHBIMI pecypcaMu,
IIpefocTaBJeHNe 3aaHNAM BIUMCINTETbHBIX KOMIIO-
HerToB (agep CPU, GPU, RAM u np.).

TexHUYeCKMe 1 OpraHM3al[IOHHbIe Mepbl yIIpaB-
JIEHUs BBIYMCJIMTEJBHBIM IIPOIECCOM 00ecIIeunBaioT
CHIKEHNE IIepNoJia OXKMAaHNA 3aJaHNll B ouepesax
¥ TIO3BOJIAIOT IIPOBOAMTE [IapaJljleIbHOe BBIIIOJIHEHNIE
HECKOJIBKVX BbIYVICJINTEJIBHBIX sanaﬂmﬁ

ITommrTvky v mpaBuJIa yIIpaBJIeHNA BbIUMCIATEb-
HBIMJ 3aJJaHUSAMM [I03BOJIAIOT CHUSUTH BPEMA OKM-
JlaHMA 3aJlaHnil B O4epeasax U 00ecreunTb 3arpysKy
obopynoBanusa ITKII B cooTBeTCTBMM C AEVICTBYIOIIVIMU
HOPMaTMBaMIL.

B BrIuMcaIMTENBHOI Cpejie N0JIb30BaTeJb IMEET
BO3MOKHOCTB I[TOJIY YUTh 0a30BbIi HAOOP Y TUJIAT I ITPO-
IPaMMHBIX OMOJIMOTER, a TaKIKe NHAVBUAYAJIBHYIO Cpe-
JIy MOJIeJIIPOBaHMA, CO3JaHHYI0 HA OCHOBE TeXHOJIOT I
BUPTYaJIBHON KOHTEHEPU3A LA,

IIpn HEOOXOmMMOCTM cO3aHMUA COOCTBEHHON MH-
JIVIBUIYJILHOM CpeJibl [T0JIb30BATEJII0 00eCIIedBaeTCs
JIOCTYII K BUpTyaJbHOMY docker [5] KOHTeliHEPY, B KO-
TOPOM IIPEYyCTAaHOBJIEHO HEOOXOAVIMOE IT0JIb30BATEIIIO
IIporpaMMHOe oDecIIledeHNe U MMeeTCs BOBMOYKHOCTD

yCTaHOBKM gonoJHuTeabHoro 110, mcrnonba3ys npasa
CYIEPIOJIb30BaTENA.

DopmupoBaHme MHANBUAYAJBHON Cpeabl cpel-
CTBaMM BUPTYAJM3aLNY PEIIaeT IPo0JIeMbl, CBA3aH-
Hble C BO3MOXKHOJ HECOBMECTMMOCTBIO Pa3JIMIHOTO
IIPOrpaMMHOr0 obecIedeHns, ¥ obecrednBaeT rnapaJ-
JIeJIbHOE BBITIOJIHEHVIE Pa3HOPOIHBIX II0JIb30BaTEIbCKIX
3amad4 [6—38].

Paccmorpensslit Beite criocob npeocTaBieHnA
BBIYNCJITEJILHBIX PECYPCOB B KadecTBe 00JIaYHOro cep-
BIICA KJaccuuupyeTcsa Kak odsadynas yeayra PaaS,
107 KOTOPOI1 IIoZipa3yMeBaeTe s, YTO IpoBaiiiep Ipeo-
CTaBJIAET IPOrPaMMHBIE U TEXHUYECKIE PECYPCHI JJIA
pas3BepThIBaHMA IPUJIOMKEHMI TT0JIb30BaTeJen.

KonBepranmsa BbIUNCINTEIBHON CPeNbl II0JIb30-
BaTeJA B 00JIa4HbIl CEPBYC OTKPBIBAET BOSMOXKHOCTD
IUIA IIpefoCcTaBJeHNs 00JIauHoil yCJIyT Y HOBOTO THUIIA
— RaaS. I3 cpopmmupoBaHHOI TPOrpaMMHON Cpeabl
IJIA pelleHNA 3aa4 [10JIb30BaTe A MOYKeT ObITh CO3-
IaH 6a30BbII KOHTelHeD. B 3TOM corydae moJib3oBaTe
00JIa4HOT'0 cepBlyCa MOJIYyYaIOT TOTOBOE IIPOrPaMMHOE
obecrieuenne RaaS, MMeOT BO3MOMKHOCTD 3arpysKaThb
JMICXOJHBbIE NAaHHBbIE J BBIIOJIHATH Hay4HblEe pacye-
TBI, OCHOBBIBAsACh Ha CYIIECTBYIOLINX IIPeIMETHO—
OPMEHTUPOBAHHBIX ITporpaMMax 6e3 paspaboTku u
HaCTPOMKY HeOOXOAVMMOIo MM IIPOrPaMMHOro obecre-
YeHIA.

IIepeunciienHbIe TOAXOABI K OPTaHNB3AINN BBIUNC-
JINTEJILHOTO IIpoliecca 03BOJIAIOT:

— npusJaekatsb B IRII «MHudopmaTnka» HaydHbIe
KOJIJIEKTVBBI, HAY YHBIE VI KOMMepUecKye OpraHn3alnm,
pelamoye pa3HOPOAHBIE 3a4a4uy U3 PA3JIMIHBIX 00-
JlacTell HAyKU U TeXHUKI,

— obecreunBaTh BBICOKYIO 3arpy3Ky BbIUMCJIN-
TeJIbHBIX PECYPCOB ITyTEM I1apaJlIeIbHOTO BBIITOJTHEHA
BBIYVICJIUTEJBHBIX 3a1aHNIL;

— IOJIy4aTh Hay4YHbIe, HAYYHO—IIPAKTUYIECKLE U
MHBIe PE3YJIbTAThI C IIPMMEHEHVEM BBIUVICINTEJBHOTO
obopyznosanusa [TKII;

— IOJIYYUTb SKOHOMWUYECKYIO BBITOLY.

MeToaudeckne NOAX0bI K OI[EHKE
s¢ppexrusnocru [{KII «udopmarnra»

Ilon apperTUBHOCTBIO CUCTEMEBI IIOHUMAETCA
CTeIleHb JOCTUKEeHMA IeJiell, IIOCTaBJIEHHbIX IIPU ee
coznmauuu [9].

JJ1s1 IpUHATUA PelleHNs O CTelleHY JOCTKEeHNA
TpebyeMoii 11esu HeoOX0AUM KpuTepnit 3ppeKTUBHO-
CTU — IIPaBUJIO, IIO3BOJIAIOIIEE COIOCTABJIATDL CTpA-
TEermny, XapakKTepuayoIlecsa Pa3JMiHON CTEeIeHbIO
JIOCTV3KEHUA IeJIN, Y OCYIIEeCTBJIIATE X BbIOOP 113 MHO-
JKecTBa J0IycTUMBIX [10].

Kpurepnit acppexTnBHOCTN CHCTEMBI (M3IEIINA)
onpeiesgeTca MHOYKEeCTBOM IoKasareJell. Iloy noka-
3aTeJieM [TIOHMMAeTCA XapaKTepUCTUKA, OI/ICbIBaeMasd
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KOJINYECTBEHHO U MMO3BOJIAIIAA OIEHUTH CBOICTBO
BTOI CUCTEMBI C KaK0ii—J1b0 0IHOM cTOpOHEI [11].

O6006111eHHY 0 OLIEHKY d(P(PEKTUBHOCTY I[eJie-
co06pas3HoO CTPOUTD IIYTEM KOMIIO3UIMY IIOKA3aTeJell
5 (PEeKTUBHOCTY OTHEJBbHBIX ACIIEKTOB AeATeJIbHOCTH
IOKII ¢ yueroMm ux BrJaja B 001IyI0 ero apperTms-
HOCTb.

Br10op nokasareseit 93pPeKTUBHOCTH 1EJIECO0-
Opa3HO OCYIIEeCTBJIATH UCXOAA U3 CIEAYIOIIUX CO00-
paskenmii [12]:

— COOTBETCTBME IIOKa3aTeJell [esiaM pa3padoTKy
¥ Ha3HAYEHUIO CUCTEMBL;

— M3MEPUMOCTD C IIOMOII[bIO CYIIECTBYIOIINX pui-
3mdeckyx BesuyH. HesaTeIbHO BEIOMPATE ITOKA3aTe-
JIJI, KOTOPBIE MOT'YT ObITH BbIPasKeHbI KOJIMYeCTBEHHO;

— BBIOOP ONTMMAJIBHOTO YMCJa II0Ka3aTeJsell, TaKk
KaK [IpY X MaJIOM YMCJIE He B IIOJIHOV MEpPe YUUThIBa-
I0TCH LleJieBble (PYHKIMM CUCTEMBI, & C POCTOM HYMCJIA
II0OKa3aTeJiell Bo3pacTaeT TPYAOEMKOCTb OLIEHK,

— moKasaTresu 3PQPEKTUBHOCTY 10 BO3MOYKHOCTH
JIOJIPKHBI yYUTBIBAThL TPeOOBaHNSA, PErJIaMeHTUPYEMbIe
IeMCTBYIOIIMMY HOPMAaTUBHO—TEXHUYECKUMU JTOKY-
MEHTaMIM.

IOKII «MH(popMaTnKka» MCIOJIb3yeTCA IIPU pe-
LIeHNM 3a/1a4 CUHTEe3a HOBbIX MaTepUaJioB, KOTOpPbIE
TpebyoT 60oNBIMNX 00'bEMOB BEIYMCINUTEJNBHBIX pe-
CYpPCOB, YTO ODecIieunBaeTcs IIpUMeHEeHNEeM BbICOKO-
[IPOM3BOJUTENBHBIX BbIYMCIUTETIBHBIX KOMIIJIEKCOB C
ruOpUAHON apXUTEKTypoit. IIpy 3TOM npuMeHATCA
VHAVIBYAYAJbHBIE CPeJbI VICIIOJTHEHVS HA OCHOBE TeX-
HOJIOTMI BUPTyaJu3anny, 4To [I03BOJIAET IIpeJocTa-
BUTbH II0JIb30BATEJIO IIOJHOCTBIO TOTOBYIO Cpeny IJid
BBITIOJIHEHNS PACYETOB.

B srom ntare pia onenku adpperTrBHOocTH ITKII
«/HbopMaTuKa» IpK pelIeHnr 3aaa4 CMHTE3a HOBBIX
MaTepuraJioB ocoboe 3HaUeHME TPMObpeTaeT mepBoode-
PenHOM y4ueT U BbIOOp TEXHMYECKNX IT0Kas3aTeeil agp-
dextusrocTy ITKII. TexHNYeCKMe ITOKA3aTEIN XapaK-
TePU3YIOT BO3MOKHOCTY BBIUVCJIMTEIHEHOTO KOMILIEKCa
I10 CO3JJaHUIO CPEeIbl BUPTYaan3aluu (IMKoBasd IPOou3-
BOJIUTEJILHOCTD BbIYVCINUTEIIBHONM CUCTEMBI, peaibHaA
IPOU3BOAUTEILHOCTE BBIYMCIIUTEJIBHON CUCTEMBI Ha
CIIenyaJM3POBaHHBIX TeCcTax, 3arpy3ka obopyznoBa-
HUA OPUKJIATHBIMU 3a7adaMi, 3PQPeKTUBHOCTD IPO-
rPaMMHOTO KOJ[a — [I0Ka3aTeJy IPOU3BOANTEILHOCTI
KOMIIOHEHTOB aJITOpMUTMa (ITPOLEeLYP ¥ IIMKJIOB) B yCJIO-
BUAX €CTECTBEHHBIX OIPaHUYEHUI BBHIUMCJIUTEILHON
CUCTEMBI — IIPOUBBOAUTEILHOCTH TaMATY Y IIMKOBOIA
IPOUBBOAUTEIBLHOCTY BHIUNCIUTEIBLHOTO OJIOKA).

Anasns ocobernnocreit IKII «Judopmarurar,
B TOM 4YMCJIe IIPU pEeIIeHUM 3aJad CUHTEe3a HOBBIX
MaTepraJioB, I03BOJAET BBIAEJUTh TPU TPYIIIILI 110-
KasareJiell, XapakTepu3yoIux pas3ndHble CTOPOHbI
neareabHocTy ITKIL:

— IIOKa3aTeJV Pa3BUTN,

— IIOKa3aTeJsy IeATeJbHOCTY;

— MOKa3aTeJu Pe3yJbTaTUBHOCTIL.

IToxazaTesny pa3BUTUA IO3BOJAIOT OIIEHUTH COOT-
BercTBMEe cTPYyKTYyphI IIRII ero 3agagam, 4ycJo I0JIb-
30BareJsieil (BHyTPEHHMX U BHEIIHUX), YMCJIEHHOCTb U
kBasmuranmio corpyaunkos ITKII, spronommnyeckme
XapaKTepUCTUKMY, HAaJIU4yie HOPMaT/BHON M TeXHUYe-
CKOJ JOKyMeHTal /.

ITokasaTenn 1eATEJIbHOCTY XapaKTEPU3YIOT CJe-
LYIOI[/ie TeXHUYECKNE U TEeXHOJOTUYIEeCKIe BO3MOK-
moctu ITKII:

— XapaKTePUCTHUKY 000pyI0BaHN,;

— BO3MOXKHOCTY CHCTEMBI XPAHEHN TaHHBIX;

— BpeMeHHbIe xapakTeprucTury padbors! ITKII (Bpe-
Ma goctyna k ITKII; cpenHee BpemsaA pelnteHnud 3a1ay);

— BpeMmd 3arpysku IIKII (B mporeHETax 0T MaKCu-
MaJIbHO BO3MOYKHOTO BpeMeHM paboTel 000pynoBaHNA
IIKII);

— BpeMma pabore! IIKII B mHTEpecax TPeTbUX JINI]
(B IpolleHTax OT (PaKTUYIECKOTO BpeMeH) paboTel 060-
PyZOBaHUA).

Tperbsa rpynmna rnokasaTtesieil BblJesaeTCcd i
OLIEHKM pe3yJsbTaTUBHOCTHU nmeAaTesbHocTy I[KII.
K Takmm nokasaresgM MOTYT OBITb OTHECEHBI CJle-
LyIOIIVE:

— YICJIO BBINIOJIHEHHBIX HAYYHBIX JICCJIEJOBAaHUI
(B paMKax rocyZapCTBEHHOIO 3aJaHUA, TPAHTOB, JI0-
TOBOPHBIX PaboT M T. 11.);

— 4ycJo myOaMKaIii 0 pe3yJsibTaTax MCcCJe[0Ba-
HUIA, TOATOTOBJIEHHBIX ¢ rTomoInibio [TKII;

— CTOMMOCTB BBIIIOJIHEHHBIX paboT u yciayr ITKIL
(mog ycaryroit IIKII moruMaeTcsa mpoBeieHe MCCIIe0-
BaHMIA 110 JOrOBOPaM BO3ME3IHOTO OKA3aHUA YCIIYT MJIN
Ha 0e3BO3ME3HOI OCHOBE);

— ucrnonbioBanme obopynosanua ITKII (oTHomIe-
HJI€ CTOVIMOCTY BBIIIOJIHEHHBIX PaboT M yCJIYT K CTOM-
moctu obopynosanusa ITKII).

Ob6mmasa sdppexturHocTs ITKII onpenendercs cie-
IyomyM o6pa3oM: Ha OCHOBE YaCTHBIX ITOKa3aTeJiel
paccunThIBAIOTCA TPY 0D0OIIEHHBIX IIOKa3aTess, Xa-
PaKTEPU3YIOMVIX IPUBEIEHHBIE BBIIIIE CTOPOHBI (DYHK-
umonupoBaHua IIKII u mHTErpaJsibHBIN MTOKa3aTeb,
roxaseIBatomuii apdpexturaocTs ITKII B 11€510M.

C TOouKM 3peHUA BOBMOXKHOCTY IIPAKTUIECKOTI0
IIpYMeHEeHNA METONVK Ha Pa3JIMUYHBIX CTAIMUAX JKU3-
HEHHOTO I[MKJIa CUCTEM JJIA pacdeTa 0000IIeHHbIX IT0-
kKasareJseit 3pPEeKTUBHOCTI I[eJIecO00Pa3HO UCIIOJb-
30BaHlMe METOJOB CPeJHEr0 B3BEIIIEHHOTO ¥ aHaJN3a
nepapxuit [13—17]. s aTX MeTONOB XapaKTepPHBI
IIPOCTOTA ¥ BOBMOKHOCTDL PabOTHI ¢ HOJIBIIION pa3Mep-
HOCTBIO JAHHBIX, K TOMY K€ OHM arpo0rpoBaHbl. Kpome
TOTO, METOJ, aHAJIN3a VepapXNii OpMEeHTIPOBAaH Ha He-
4JeTKe OIIeHKH, YTO DoJiee IIPOCTO AJIA 3KCIIEPTOB, UeM
TOYHBIE KOJMYECTBEHHbBIE OLIEHKIL.

YacTuble nokasarean 3PEPEeKTUBHOCTUA MOI'YT
OIIpeJIeNIATHCA CIIEeAYIONMM 00pa3oM:

— II0 OTJeJbHBIM MeToxukaM. Hanpuwmep, B
pabore [18] npeacTaBJyieH IpUMep pacueTa HallerK-
HOCTMU TMOPUIHOTO BBIYMCJIUTEJIBHOTO KOMIIJIEKCa,
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a B pabore [19] — MeTomVIUECKIII [TOAXO K OLIEHKE ITPO-
M3BOAUTEJIBHOCTY BBIYMCIUTEIBHOTO KOMILIEKCca IIpu
pellleHnn 3a1a4 MOAEJIMPOBAHIA;

— KaK OTHOIIEHMEe PeaJsbHOTO 3HAUeHUdA IoKas3a-
Tess K Tpedyemomy 9; = N/N,, [20—22]. Peanbuble
3HAYEeHNA IIoKas3aTeJell OpeleaioTCA 110 Pe3yJIbTa-
TaM gesareabHocTy ITKII 1 cooTHOCATCA ¢ MIJIaHOBBIMM
(TpebyeMbIMI) BHAUEHUAMI;

— DKCHEPTHBIM IIyTEM IO TeCATUOAIIBHOI KA e
C MOCJIeAYIOIIVIM HOPMMPOBAHMEM U IIPUBEINEHVEM K
3Hauenusam ot 0 mo 1.

BecoBrie ko3 puLIMEHTHI ONIPEeneNAITCA dKC-
IIEPTHBIM IIyTEM C UCIIOJIb30BAHMEM MATEMATUYECKUX
METOJIOB (METOZ PaH)KMPOBAHNA, METOJ, IIPUICHIBAHNA
0aJ1JI0B, METOZ ITAPHOI0 CPaBHEHUA U T. I1.) [23—25].

OO0mmii MeTOAVYECKNII TIONXOM K OrleHKe ddpdpex-
tusHocTu IIKII B 1iesiom mpencraBieH B pabore [26].
B pamkax maHHOrO Ioxoza MpeaJiosKeHbl KOHKPETHBIE
JIeICTBUA JIVLI, OCYIIECTBJIAIIINX TaKYIO OLIEHKY, Ha-
4yHaA co cOopa MCXOHBIX JaHHBIX M 3aKaHUNBaA pac-
qeToM 00O0OIIEeHHBIX IOKa3aTesell 3p(PeKTUBHOCTI U
MHTerpaJbHOro rmoxazaresda sppextusHocty ITKII

Ha ocHoBe aHaJMBa MOJIYYEHHBIX PE3yJILTATOB
dopMyIMpyTCA pEKOMEHIAIINY IT0 COBEPIIIEHCTBOBA-
HUIO OTHeJbHBIX XapakTepucTuk ITKII 1 noBeimeHnio
ero 3p(PEeKTUBHOCTH B II€JIOM.

3akJjrodenne

VI3y0skeHHBIE B CTAaThe METOAMYECKUEe IOAX0/IbI
II03BOJIAIOT OLIEHUTDH D(P(PEKTUBHOCTD IPUMEHEHUA
IIRII «MapopMaTHKa» AJI HAY YHBIX MICCJIEJOBAHNI, a
TaKsKe ero BKJaJ B obecrieyeHne HayYHbIX JICCIIE[OBA-
HII B Pa3JIMYHbIX 00J1aCTAX, B TOM 4MCJIe U IIPY pellle-
HJM 3a]1a4 CYHTe3a HOBbIX MaTepuaJoB.

IIpensoskeH pacHIMpeHHBI 10 CPAaBHEHUIO C
oIpesieJIEeHHBIM HOPMAaTVBHBIMM JOKYMEHTaMI Ilepe-
yeHb nokaszareieit apdgertnsrocTy IKII, BRITOUasn
0000111eHHbIE ¥ YACTHBIE [IOKa3aTeJNV, YUUTBIBAIOIINE
€ro pPas3BUTHE, NeATEJbHOCTD U UTOrM paboTsl IIpen-
CTaBJIEHBI IIPEIJIOMKEHNA II0 pacdeTy 0000IIeHHBIX IT0-
kasareJeil 3(pPeKTUBHOCT.

PaccmoTpeHHBIN TOAXO, MICIIONB3YETCA JIA e3Ke-
rogHoi onteHky AeAaTesbHOocT ITRII «JIHpOpMaTHKa».
Ha ero ocHoBe paspabaTbiBaloTca peKOMEHIANN I10
IIJTAHVPOBAHMIO ¥ COBEPIIIEHCTBOBAHMIO €T0 JleATeJb-
HOCTY, @ TaK’Ke II0 OIIPeJIeJIEHNI0 TEMATIKY HayYHbIX
yccJieIOBaHUIMA.
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Choice of HPC cluster performance indicators for the example
of the “Informatika” Center for Collective Use of the FRC CSC RAS

A. A. Zatsarinny, K. I. Volovich, S. A. Denisov, Yu. S. Tonenkov$, V. A. Kondrashev

Federal Research Center « Computer Science and Control» of the Russian Academy of Science,
44-2 Vavilov Str., Moscow 119333, Russia

Abstract. This article discusses a methodology for assessing the effectiveness of a high—performance research platform.
The assessmentis carried out for the example of the “Informatika” Center for Collective Use (CCU) established at the Federal
Research Center of the Institute of Management of the Russian Academy of Sciences, for solving new materials synthesis
problems. The main objective of the “Informatika” Center for Collective Use is to conduct research using the software and
hardware of the data center of the FRC IU RAS, including for the benefit of third—party organizations and research teams.
The general characteristics of the “Informatika” Center for Collective Use are presented, including the main characteristics
of its scientific equipment, work organization and capabilities. The hybrid high—performance computing cluster of the FRC
CSC RAS (HHPCC) is part of the data center of the FRC IU RAS and also part of the “Informatika” Center for Collective Use.
HHPCC provides computing resources in the form of cloud services as software (SaaS) and platform (PaaS) services. With
the aid of special technologies, scientific services are delivered to researchers in the form of subject-oriented applications.
Based on the analysis of the structure and operation principles of the Informatika Center, key performance indicators of
the Center have been developed taking into account its specific tasks in order to characterize its various activity aspects
(development, activities and performance). CCU efficiency evaluation implies calculation, on the basis of the developed
indicators, of overall (generalized) indicators that characterize the CCU operation efficiency in various areas. An integral
indicator is also calculated showing the overall CCU efficiency. To develop the overall performance indicators and the integral
performance indicator, it is suggested to use the methods of weighted average and analysis of hierarchies. The procedure
of determining partial performance indicators has been considered. Specific features of the choice of CCU performance
indicators for solving new materials synthesis problems have been identified that characterize computing complex capabilities
in the creation of a virtualization environment (peak performance of a computing system, real performance of a computing
system on specialized tests, equipment loading with applied tasks and program code efficiency).

Keywords: center for collective use; performance; indicator; service; scientific service
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