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AHHOTaIII/Iﬂ. Omnuncanbl 0COOEHHOCTH METOAUKHU oOecrieueHus I/IHTCpOHCpa6CHBHOCTI/I

B TI'pua-Cp€ac u 00JIaYHBIX BBIUMCIIEHUIX. B OCHOBe METOAUKHU JICKUT C,Z[I/IHBIﬁ
MOJIXO0JZ, pa3paOOTaHHBIM aBTOpaMu paHee H 3aQUKCHPOBAHHBIA B BHUJC
HallMOHAJIbHOI'O CTaHOapTa. Oco0Oennoctu CICaAyroT n3 (I)yHKIII/IOHaJILHOFO
Ha3Ha4YCHUA I'PUA-CPCAbI U O6Ha‘-IHBIX BBIUMCIICHUN. DTH OCO6CHHOCT U TPOABIIAOTCA

B pa3s/IMdvsX B APpXUTCKTYPEC, B MOACIN U COCTABC CTAHAAPTOB, BXOAAIINX B HpOCl)I/IJIb
I/IHTCpOHCpa6CJII>HOCTI/I, Ha CCMAaHTUYCCKOM M OPraHn3allMiOHHOM YPOBHX.

KuawueBble cjoBa: uHTEponepadeNbHOCTb, TpU, Tpui-cpena, oOJIauHbIe
BBIYUCIICHUS, 00J1aKa, METOJMKA, CTaHAapTU3aIIHS.

Abstract: The features of the method to ensure interopksaioi the grid environment
and cloud computing are described. The method sedan a unified approach
developed by the authors earlier and presentetieanfdrm of a national standard.
Features follow from the functional purpose of gamvironment and cloud computing.
These features appears in the differences in anthie, model and set of standards
included in the interoperability profile at thensantic and organizational levels.
Keywords: interoperability, grid, grid environment, cloudnsputing, clouds, method,

standardization.

BBenenue
I'pun-cpena (rpum) u cpema oOnayHbIX BbIYMCICHUN (0ONaka), COCTOSIIUE W3
Pa3HOPOIHBIX MPOTPAMMHO-ANAPATHBIX IIATGOPM, 3aBEIOMO MPEICTABISIOT OO0

IreTCPOrcHHLIC CPpEAbI, B KOTOPBIX HEen30E€KHO BO3HHKACT HpO6J'ICMa B3aMOICUCTBUS
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BXOJALINX B HUX CHUCTEM, MOJlyuyuBIAsE  Ha3BaHUE «TIpOoOIeMBI
MHTEPONEPa0deNbHOCTH» . AKTYaJIbHOCTh JaHHON pabOoThl 00YCIaBIUBAETCA HE TOIBKO
TEM, YTO B HaIlIel CTpaHe WAET aKTUBHOE MPUMEHEHHUE IPUJ] U 00JIAKOB, HO M TEM, UTO
BONPOCHI Pa3BUTHS MPHUHIIUIIOB MHTEPOINEpadeabHOCTH, CTAHIAPTOB U TEXHOJIOTHIA
OTKPBITBIX CHCTEM, a TaK)K€ Pa3BUTHUSI TEXHOJOTMH M CTAHAAPTOB TPHUJ BKIIOUYEHBI B
[Tporpammy ¢pyHIaMEHTANBbHBIX MCCIEIOBAaHHUN TOCYJAapCTBEHHBIX aKaJeMHU HayK B
2013-202Q. Mannas paboTa BeInoaHseTcs B pamkax npoekta PODOU 12-0700261a u
[Tporpammer [Ipesuanyma PAH Nel4.
IIpob6aema uaTeponepadeIbHOCTH

CormacHo ompeneneHuto, mnpuBeaeHHomy B gokymente ISO/IEC FCD
24765:2010-Systems and Software Engineering-VoeapudlateponepadenbHOCTD
— CIIOCOOHOCTH ABYX WM 00Jiee CUCTEM WM 3JIEMEHTOB K 0OMeHY nH(popmanmen u K
UCIONb30BaHUI0  MHpOpMalNMK,  TOJYYEHHOHM B pe3ynbraTe  OOMeHa».
HuTepornepalbenbHOCTh TOCTUTAeTCs 3a CUET UCMOIb30BAHUS TEXHOIOTUU OTKPBITHIX
CHCTEM W COTJIACOBAaHHBIX HAOOpOB craHmaptoB — mpoduieii (Oneitnukos, 2004).
[Toctpoenue npoduis - UL OIMH U3 3TANOB ONpPeeIEHHON METOJUKU 00ecieueH s
uHTeponepadenbHocTH. [Ipobiema nuteponepadeabHOCTH BOSHUKAET B T€TEPOT€HHOM
HUKT-cpene misa unHGOPMAIMOHHBIX CHUCTEM NPAKTUYECKU JIOOOro Ha3zHAueHUsS |
Macmtaba (0T HaHOCHCTEM IO TPHI-CUCTEM, CHUCTEM OOJayHBIX BBIYUCICHUA U
cBepxOosbmx cucteM — Systems of systems)ra npobiema TeM ocTpee, YeM BbIIIIe
YPOBEHb T'€TEPOreHHOCTH cpenbl. ObecriedeHne MHTEepOonepadeIbHOCTH — CIIOXKHAs
HAyYHO-TEXHHYECKas 3a/aya, KOTOpPOM 3aHMMAIOTCd MHOTHE OpraHu3alud |
UCCIIEIOBATeNIM, OCHOBHBIMH MEXKIYHAPOIHBIMH OpraHH3alUsIMH B  0O0JACTH
IPUI-CHCTEM M CHCTEM OOJIauHBIX BBIYMCIICHUH ciaenyeT cuntate Open Grid Forum
(OGF) u Open Cloud Consorcium (OCCPruMu BompocaMu 3aHUMAETCSl TaKKe
IEEE.

ABTOpBI BEAYT CHCTEMaTH3UPOBAHHbIE paboThI o npobieme
uHTeponepOenbHocTH 6osee 10 ser, BHIMOMHWIM PSAJ HAYYHBIX HCCIENOBAaHUM MO
HHTeporepadbelbHOCTH B obOyactu rpua u obiakoB (XKypasnes, KopHuenko, &

OneiinukoB, Bompockl cTanmapTuzanui M OOECHEdYeHUs HHTEpoIepadeIbHOCTH B
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GRID-cucremax., 2010; Xypasnes, Kopuuenko, & Oneitnukon, Vccrnenoanue
ocobeHHoCTel mpodiembl nHTEponepadenpbHocTr B GRID TexHOMOTHH 1 TEXHOJIOTHH
o0saunbix Berunciaenuit, 2012; MBanos, 2012)u pa3pabotanu psj HAIMOHAIBHBIX
CTaHAAPTOB, YKA3aHHBIX HIKE.

Pe3yabTaThl padoT aBTOPOB 10 MHTEPONIEPAOEJIbHOCTH

B cBoux paboTax mo craHgapTU3alyuy aBTOPbl pyKOBOJCTBOBAIHUCH (heliepaibHbIM
3aKOHOM P® «O TeXHUYECKOM peryIupOoBaHUI», COTIIACHO KOTOPOMY Ha TEPPUTOPHH
P® B mnepBylo ouepenb AOKHBI TNPUMEHSTHCS HAlMOHAJIbHBIE CTaHAAPTHI,
rapMOHU3UPOBAHHBIE C MEXIyHapoaHbIMU. [Iporieaypa pa3paboTku HaIMOHATIBLHOTO
CTaHJapTa JAOCTAaTOYHO CIIOKHAs, 3aHUMAET OKOJIO 2 JIeT ¥ TpeOyeT COriacoOBaHUs CO
BCceMU 3auHTepecoBanHbiMu opranu3anusmu ('OCT P 1.2-2004, 2014).

B Tedenuwe mocnemHuxX ABYX JIET aBTOpaMu ObLTa 3aBepiiieHa pa3paboTka psiaa
JIOKYMEHTOB B 00JIaCTH UHTEPONepadeIbHOCTH, OPOPMIIEHHBIX B BUJI€ HAITMOHAJIbHBIX
CTaHAapTOB:

1. TOCT P 55062-2012 HKudopmaumonusie TexHonoruu. CHCTEMBI

POMBIIIEHHON aBTOMAaTU3alMK U UX UHTerpanus. MureponepabenbHOCTE.

2. TOCT P 55022-2012 Hudopmanronusie TexHogoruu. Crnenudpukanus si3pika
onucanus npeactasienns 3agad (JSDL).Bepcus 1.0».

3. TOCT P 55768-2013 Monenp otkpeiToii ['pun-cucremsl. OCHOBHBIC
TTOJIOKEHUS.

4. TOCT P «MubopmallMOHHBIE TEXHOJOTHU. APXUTEKTypa CIYyXO OTKPBITON
I'pua-cpenpl. TepmMuHBl U ONpeAEICHUS», NPEACTABISIOMUNA COO0H, MO
CYLIECTBY, TJIOCCApUM, KacCalOUIMiics HHTepornepabeabHOCTH TPHUA CpEabl
(mpencTaBicH K YTBEPIKICHUIO).

[lepBblli M3 3TUX TOKYMEHTOB IPEIHA3HAYEH I CHUCTEM LIMPOKOIO Kilacca,
JOKYMEHTBI 2 U 3 OTHOCATCS K rpuj-cucteMaM. ['noccapuii, opopMIIEHHBIN B BUE
I'OCT P, mno3BosMT HaWTH B3aMMOIIOHMMAaHUWE MEXIy pa3paboTyuKamu,
MOCTABIIMKAMHA U TIOJIb30BATEISIMU TPHUA-CUCTEM M 00JakoB. B HacTtosiee Bpems
3aBepmaerca HUP no co3manuio mMeToauku oOecrieueHus UHTepOnepadeIbHOCTH B

rpuj 1 0bJakax, KOTOpyro Toxe rianupyercs opopmuts kak 'OCT P.
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Metoauka odecneyeHust HHTeponepadeIbHOCTH B TPUI M 00J1aKax
Metonuka (cM. pucyHOK 1), MOCTpOeHa Ha OCHOBE CIWHOTO IOAXO0Aa K
obecrnieyeHut0 UHTEpoIriepadenbHoCcTH, 3adgukcupopanHoro B 'OCT P 55062-20124,

IO CYHCCTBY, UCIIOJIB3YCT IIPUHIIHIIBI CHUCTEMHOM HHXCHCPUU.
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Pucynok 1 —MeTtoauka obecneyeHus1 MHHTepOInepadeIbHOCTH rPUI U 00JI1aKOB.

Meroavka coaepkut psaa 3tanoB. K oCHOBHBIM 3Tanmam OTHOCATCS 3Tansl 1-5,a
BCIIOMOTATENbHBIM — 3Tanbl 6-9. [lyig obecnieuenust HHTEpONnepadbeNbHOCTH B Cllydae
rpusl 1 00JIaKOB JOJDKHBI OBITh BBIIIOJIHEHBI BCE 3Tambl, IpHUBEIEHHBIE Ha puc.l c
y4eToM crieuuuku 3Tux cpel. st 3Toro npuBeaeM onpeaesieHus rpu U 00IauHbIX
BBIYMCIICHUM.

Cornmacio nmokymentry GFD 120 - Open Grid Services Architecture,
pa3paboTaHHOMY MEXIyHapoHoi opranu3aiueii — Open Grid Forum:

«['pun — cucrema, KOTOpas CBA3aHAa C MHTErpalyel, BUPTyaIM3alMed U
YIPABJIEHUEM YCIYyTraMH U PECYPCaMU B PAaCIPENEIEHHO, F€TepOreHHOM cpeae».

Jliis o01akoB mpuBeaeM onpesenenue, aannoe The National Institute of Standards
and Technology (NIST):

«OO0nayHble BBIYMCICHHUS] - 3TO MOJIEJb MPEIOCTABICHUS IOBCEMECTHOTO U
yIOOHOTO CETEeBOT0 JOCTyNa [0 Mepe HeoOXOIMMOCTH K ofmeMmy myny

KOH(UTypUPYEMbBIX BEIYUCIUTEIHHBIX PECypCOB (HaIpuMep, CeTei, CEpBEPOB, CUCTEM
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XpaHEeHHUs, IPIIIOKEHHUIH H CEPBUCOB), KOTOPBIE MOTYT OBITh OBICTPO MPEIOCTABICHBI U
OCBO60)KI[€HBI C MUHUMAJIbHBIMHU YCHIIMAMHA 110 YIIPABJIICHUIO H H€O6XOI[I/IMOCTBIO
B3aMMOJICHCTBHS C ITPOBalepoM ycayr (cepBUC-TIpoBaiiaepom)».
OcHoeHble nonoicenun Konuenuyuu
B obnactu rpua U3BECTHBI CJIEIYIOMINE KOHIICTIIINH:
» Web Services Resource Framework
http://en.wikipedia.org/wiki/Web_Services_Resoufeamework
» GridWise Interoperability Context-Setting Framework
http://www.caba.org/resources/Documents/IS-200@<H0.
B oOmacti 007a4HBIX BBEIYMCIICHHUH W3BECTHA KOHILEMNIUS OOeCIeUCHHS
cemanTHueckoi uaTepornepadensHocTr: Cloud4SOA (http://www.cloud4soa.eu/).
CornacHo €IMHOMY MOJX0AY K 00eCIeUeHUI0 HHTEeponepadbeIbHOCTH, KOHIICTIITUS
MHTEPONEpa0deIbHOCTH JODKHA COAEPKATh Pl OCHOBHBIX MOJOXKEHHH. PaccmoTpum
9TH MOJIOXKeHHS (CM. Tabuiy 1).

Tabdanua 1 — OcHoOBHBIE MOJI0KEHUSI KOHIETIIMU I'PU/I M 00J1aKOB.

I'pug

O06maka

[Ipeanonaraer o0BeIMHEHHE rpyImi
KOMIIBIOTEPOB U YCTPOMCTBA XpaHEHHS,
MO3BOJISIIOIIEE JUHAMUYECKU BBIJCISTH MO
onpejiefieHHble  3aJaud  HeoOXOauUMbIe
pPECYpCHI TI0 MEpe TMOSBICHUS MOTPEOHOCTH
B HUX.

CyTb 0051a4HBIX BBEIYUCICHUH 3aKITI0UAETCS B
yJaJIEHHOM IPEA0CTABICHUH 110 TPEOOBAHUIO
KOHEUYHBIM I10JIb30BaTENIAIM JIHHAMUYECKOTO
moctyma K yciyraMm  (BBIYHCIUTEIBHBIM
pecypcaMm, NpUIOKEHUsM, IiaarpopmMam u
MHQPACTPYKTypaM) uepe3 JIOKATbHYIO CeTh
unu MuTepHer.

HNuTteponepabenbHOCTh B 00JIaCTH  TPHUJL
O3HayaeT CHnocoOHOCTh ABYX WM Oolee
TPUJ CUCTEM HIIM HX Y3JIOB OOMEHHMBATHCS
uHpopManMeil M HCIONB30BaThb 3Ty
uHpopmaruio

HreponepabenbHOCTh B 00J1aCTH OOJAYHBIX
BBIUMCJICHU O3HA4aeT CIMOCOOHOCTh MIBYX
win Oosiee 00JaKOB UM UX KOMIIOHEHTOB K
oOMeHy wuHpOpMANUell W WUCHOJIL30BAHUIO
UHPOpMALNK, TIOJYYCHHOW B pE3yJbTaTe
ATOro oOMeHa

Lenr obecrieueHuss MHTEPONEPaAOETHLHOCTH
TPUI-CUCTEM - co3aHue eIUHOMI
TpUA-CPEbl,  CoJepKallell  MHOKECTBO
CTaHJapPTH30BaHHBIX KOMITOHEHTOB,
Onarogaps KOTOPBIM BO3MOKHO
B3aUMOJICICTBHE  MEXIY  OTICIbHBIMHU
qacTsaMu I‘pI/I,Z[-CI/ICTeM.

Lenr obecrieueHus: wWHTEpOIEpabeTbHOCTH
00JIaYHBIX BBIYNCIICHUI — CO3aHUE €qUHON
o0nauHoi CHUCTEMBI, PacKpBIBarOILEH
WCTUHHBIA TOTEHIHMAJI W TPEUMYLIECTBa
00JIaUHBIX BBIYUCICHUM, 3aK/IFOYAIOIIMXCS B
BO3MOXKHOCTH OOMEHHBATLCS IOHSATHBIMU
COOOINEHUsIMU, yMEHUM TepelaBaTb U
XpaHUTh JIaHHBIE B YHUMUIIMPOBAHHOM
dbopmaTe, UMETh BO3MOXKHOCTH IMEPEHOCUTH
00pa3bl BUPTYATbHBIX MAIINH




XYPHAI PAONOINIEKTPOHUKIN, N11, 2014

KmtoueBass pasHWiia B  KOHIEMIHMSIX — OTO CHOCO0  TIPEemOoCTaBICHUS
BBIYHCIIUTEIHLHBIX MOIIHOCTEH. B ciydae ¢ rpua 310 - pacnpe/eeHHas MOIUTHOCTh U
peCypcChl, TpeIoCTaBIsieMble Ha TMApPUTETHOW OCHOBe. B ciywae ¢ obOmakamu 3Ta
MOIIIHOCTh apeHAyeTcss W dYeM ee Oousblie, TeM OOJbIle TMPUXOIUTCS
IUTATUTh.ApXumexmypa

B Tabmumax 2 u 3npenacrasieHsl apxurektypsl (lan, Yong, loan, & Shiyong, 2008)

JUTSL CPAaBHEHUS apXUTEKTYP TPUI U 00TAKOB.
Tabanua 2 - ApxurekTypa rpujg

npUKIagHON ypoBeHb (application) —eonepsxut
Application Jr00BIE TMOIB30BATEIBCKHIE MPUITIOKEHHS,
peanu3yembie B Tpun cpene depe3 u APl u
‘ (GYHKIIMOHUPYET B CpeiaX BUPTYaTbHON
opranu3zaimu (BO)

(dlledtive KOJUICKTHBHBIH ypoBeHb (collective) —
MIepPEeXBAThIBACT B3AMMO/ICHCTBHUS MEKIY
HabOpaMH PeCypCcoB, CIyKObI KaTaIOroB,
JIOMYCKAeT KOHTPOJIb M OTKPhITHE pecypcoB BO
Resource YpOBEHB pecypca (resource) -emnpeaenser
HPOTOKOJIBI TS ITyOIMKAIMH, OTKPBITHS,
\ COTJIaCOBaHMsI, KOHTPOJISA, y4ETa M OTLIATHI

. COBMECTHOTO HCIIOJIb30BAHUS ONEPAIHii HA

Comedtivity OTJIENIbHBIX pecypcax

ypoBeHb CBsI3H (CONNectivity) -onpeaenser
0a30BYIO CBA3b M IIPOTOKOJIBI ayTEHTU(DUKAIIUH JIJIsT
Fahric IPOCTHIX ¥ 6E30MMaCHBIX CeTEBBIX TpaH3aKIMi
CTpyKTYpHEIi ypoBeHs (fabric) —obecneunBaer
JOCTYII K Pa3JIMYHbIM THIIAM PECYPCOB, TAKUM KakK:
BBIUUCIICHHE, XPaHEHHE, CETEBO pecypc,
pPENO3UTOPUIA KOIa U T.JI.

Tabauna 3 - ApxurekTypa 00,1aK0B

IpUKIagHON ypoBeHb (application) -eonepsxut
Apﬁ"ﬁtiﬂﬂ MIPHJIOXKEHUS, KOTOpBIe paboTajy Obl B 001aKe
ypoBeHb mnardopmsl (platform) —npudasnser
l Ha0op CHeHATU3UPOBAHHBIX HHCTPYMEHTOB,

npomexyrouroro 10 u ciryx6 moBepx
00BEIMHEHHBIX PECYPCOB, YTOOBI 00ECIICYUTh
Platform wiatdopmy pa3pabOTKH W/WITH pa3BePTHIBAHUS
(cpema webxoctunra, ciayxba MmIaHUPOBAHMN)
ob6BeuHeHHEIH ypoBeHsb (UNified resource) —
COJEPKUT PECypChl, KOTOpPBIE
L. a0cTparnpoBaIMCh/MHKAIICYIMPOBAIHCH TaK,
Unified Resource YTOOBI OHH MOTJIH OBITh MPEJICTABIICHBI BEPXHEMY
YPOBHIO U TOJIL30BATEISIM KaK HHTETPUPOBAHHBIE
pecypchl (koMnbloTep/KitacTep, JIorHdecKas
(haitmoBas crcrema, cucremMa 0a3 JaHHBIX)
- CTpYKTYpHEIi ypoBeHs (fabric) —comepixur
Fabric HeoOpaboTaHHbBIE anapaTHbIe PECYPChl, TAKHE KaK
BBIYMCIIUTEIBHBIE PECYPCHI, PECYPCHI XpaHEHHS U
CETEBBIE PECypCHI,
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I'pun cocpenorouena Ha MHTETPALIMU CYHIECTBYIOIIMX PECYPCOB C UX aIllapaTHBIM
obecneuenueM, OC, ympaBieHHEM JOKAIbHBIMH pecypcaMu U UHQPPACTPYKTypou
6e3onacHocTH. ['pup onpenensier n odecrieunBaeT HabOp CTaHAAPTHBIX MPOTOKOJIOB,
npoMexyTrouynoro I1O, MHCTpYyMEHTOB W yCHyr, NMOCTPOCHHBIX Ha OCHOBE 3THUX
IPOTOKOJIOB. MHTeponepabenbHOCTh M 0€30MacHOCTh — OCHOBa HMH(PACTPYKTYpPHI
TpUI.

Ob6naka 0OBIYHO MPEACTABIAIOTCS KaK UICTOYHUK BHIYMCIUTENBHBIX PECYPCOB WU
pPECYpCOB XpaHWIWIA, K KOTOPHIM MOXXHO MOJYYHTH JOCTYI Yepe3 CTaHAApTHbHIC
POTOKOJIBI U abcTpakTHbIe HHTep(dericel. Obmaka MOTYT OBITh TOCTPOEHBI HA MHOTHX
cymectByromux nporokonax (Web Services, Web 2.0M3 cka3aHHOTO ClIeIyrOT
pa3nuyus B IPEACTABICHHBIX BbIIIE apXUTEKTypax.

Mooenu unmeponepabenvnocmu.

s epuo

Ha pucynke 2 mpencraBneHa MOJENb  HUHTEponepadenbHOCTH — TPHL,

3a¢ukcupoBanHas aropamu B TOCT P 55768-2013.
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Ha »tom pucynke mo ocu aOCIIMCC TIEPEUMCIECHbI TPYMIBI CEPBHCOB,
00€eCIeunBaOIINX PeaTu3aIfio CBOUCTB Ipui-cpenbl. [1o ocu opIuHAT MpeICTaBICHBI
TpH YPOBHS (TeXHUYECKUH, CEeMaHTHUYECKUI u OpraHU3aI[MOHHBIH)
UHTEponepadenbHOCTH  cepBUcOB. [lo TpeTbeld ocH MepeurcieHbl CBOMCTBA
rpun-cucrembl (JKypasnes E. E., Kopuuenko, Oneiitnukos, & Ilupodokosa, Mojenb
otkpeIToii I'pua-cuctemsr, 2012).

Jlns obnakos
Ha pucynke 3 npejacraBieHa npeajioxkeHHass HaMu MOJICN b HHTEpOnepadbeIbHOCTH

obnakoB (XKypasnés, UBanos, & Ounelinnkos, 2013).

CucrteMa o6/1auHi

OpraHusanyoHHbI BBIUMC/IEH I
~
o I'pynna
8.' CeMaHTIMYeCKIIT CEPBUCOB
>
- | Dusuueckue
TexHuueckumit

pecypchl

Pucynok 3 - MopaeJb nHTEponepadebHOCTH 001aKOB

Ha pucynke cucrema o007auHbIX BBIYMCICHHN HM300pakeHa B BUAE LMIMHIPA,
KOTOpasi COJIEPKUT dJIEeMEHT «l'pylma CepBHUCOB», BKIIOYAIOIIMNA CEPBUCHI,
o0OecreunBarOIINe peaqu3aluilo CBOMCTB 005akoB. Takke HMEeTCs 3JIEMEHT
«Duznyeckue pecypcb», KOTOPbIN MPEACTaBIseT cOO0M HAOOP TEXHUYECKUX CPE/ICTB,
UCIOJIb3YEMbIX CHCTEMOM O00JauHbIX BbluMcleHUd. [IpencraBieHbl TpU YpOBHS:
TeXHUYCCKUW, CEMAaHTHYECKHWA ¥  OpPraHWU3alMOHHBI  WHTEpOIepabeIbHOCTH
cepucoB. KiroueBbIM  3neMeHTOM  Mojenu — sBisietcs  «MU»  («Momynb
HuTepornepabenbHOCTH), CIIOCOOHBIN YIIPaBIATh CepBUCcaMu. M3 Moaenu BUIHO, YTO
MM 3arparuBaet nBa ypOBHSI — CEMAHTUYECKUN U OPraHU3aLMOHHBIMN.

Kak CIeaAyeT M3 MPOBCACHHOIO BbBINIC PACCMOTPCHUA, IT'pUad U o0jaKa ¢ TOYKH
8
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3peHust poOJieMbl MHTEpPOINEepadeIbHOCTH UMEIOT MHOIO o01iero. B cBs3u ¢ atum
IIPECTABIISIETCS 1esaecoo0pa3HbIM COCTaBUTh o0mumit npoduib
HHT epOHepa6eHbHOCTI/I, BBIACJIIMB B HEM OTJIMYHA OJIA TPUI U O6HaKOB.

Ilpogpuns unmeponepaodenvnocmu 2puo u 001aK08

Kak wu3BecTHO, mpodwib mojapa3symMeBaeT COTJACOBaHHBIM HAOOp CTaHAApPTOB,
CTPYKTYpPUPOBAHHBII B TEPMUHAX MO/JIEIN HHTEPONEPaOeIbHOCTH, KOTOPBINA JOKEH
OOHOBJIATLECH I10 MECPE aAKTyalIu3alluy BXOOAIINX B HETO CTAHAAPTOB M MOXKCT OBITH
U3JaH KaK OTAeNbHbIM HOopMaTHBHO-TexHHuYeckui nokymeHT (TOCT P 55062-2012
CucreMbl TPOMBIIIIICHHON aBTOMATU3alluu U UX UHTerpaius. MaTeponepadebHOCTb.
OcHosuble nomkenns, 2012).CornacHo  MOJieIi HHTEPOIepadeTbHOCTH, B IPOQPHIIH
HUHT CpOHCpa6CJILHOCTI/I JOJI?KHBI BOMTH CT aHAapThbl TEXHUYCCKOI'0, CCMaHTHUYCCKOI'O U
OpraHMU3aIMOHHOTO YpOBHs. JlaHHBIN ATam B HacTosLIee BpeMs popaboTaH Hanbosee
cna6o. CnemyeT OTMETUTh, YTO COTJIACHO JCHCTBYIOIIMM MpaBUjaM, COCTaB M
pacCIoJIOKCHUE CTAHAAPTOB Ha TCEX MHIIM HMHBIX YPOBHAX I/IHTCpOHCpa6CJII>HOCTI/I
TpeOyeT KOJUIEKTUBHOTO 00CYKICHMUS.

ABTOpBI HCITOJB30BAJIM MaTCpHajbl pa3JIMYHbIX OpFaHHBaHHﬁ.

OpFaHI/IBaHI/II/I, 3aHUMAOIINCCsa pa60TaMI/I 0 CTaHIApTHU3allUN B oOJiactu I'pUAa.
Open Grid Forum (OGF), European Telecommunicatttamdards Institute (ETSI),
Distributed Management Task Force (DMTF), Interigtgineering Task Force
(IETF), ITU Telecom munication Standardization $edTU-T), Organization for the
Advancement of Structured Information Standards $C8), Storage Networking
Industry Association (SNIA), TeleManagement FordivE).

OpFaHI/IBaHI/II/I, 3aHUMArIIeCcs pa60T aMWU 110 CTAaHAApPTHU3alIUN B oOJtacti 00JIaKOB:
European Telecommunications Standards Institut&(EDMTF, OGF, Open Cloud
Computing Interface, SNIA, Cloud Data Managememerfiace, OASIS, Institute of
Electrical and Electronics Engineers, ISO/IEC.

B nameit ctpane paGoThl MO CTaHAAPTH3AIMU B O0JACTH TPUJ U OOJIAKOB BEIYT
yepes  TexHudeckut ~ komuteT Poccrammapra TK-22  ddndopmanuoHHbIe
TEXHOJIOTUU», 4leHOM KoToporo sBisiercss PO um. B.A. Korensnukosa PAH.

Ha ocHOBaHMM JOKYMEHTOB OpraHu3aiii, NpPUBEAEHHBIX BBINIE, TPOPUIH
I/IHTCpOHCpa6CJII>HOCTI/I sl I'pua 1 00JIaKOB MOKET OBITH NpeACTaBJICH CICAYIOIIUM

obpa3om (cM. Tabnuity 4):
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Tabuua 4 «Ctangaprsel AJ1s1 Npopuieil HHTeponepadeJbHOCTH IPUI U 00J1aK0B»

YpoBHU moaenm rpuna, obnaka
Ne JlokymeHT Opranusanus Onucanue Ne JlokyMeHT Opranusanus Onucanue
1 GFD. 101 Open Grid Creru¢ukanus cepuca 1 ETSI CLOUD; Initial analysis of standardization
Resource Forum MPOCTPAHCTBA UMEH TR 102 997 requirements for Cloud services
Namespace pecypcos
Service 2 Cloud Data ManagemeniCloud Data ManagemenCDMI defines the functional interface that
Specification Interface (CDMI), Interface, v1.0.2 (SNIA applications will use to create, retrieve, updaud
developed by Storage  Technical Position, delete data elements from the Cloud. As part @
P -Rec. Networking Industry ISO/IEC 17826:2012) interface the client will be able to discover the
Association (SNIA) capabilities of the cloud storage offering and use
2 GFD.72 Open Grid ApXHUTEKTypa CEpPBHCOB this interface to manage containers and the data
. OGSANSRF Forum otkpeiThix GRID. ba3oBbrit that is placed in them. In addition, metadata @&
OpraHn3aumoHHbIN Basic Profile.01 HpOGIIB: KOHIEITyaIbHAS set on containers and their contained data ele
ocHoBa pecypcos  WEB through this interface.
- P-Rec cepaucos (Bepcus 1.0) 3 ISO 19770-1 Software ISO/IEC 19770-1:2006 ISO/IEC 19770-1 is a framework of Software
Asset Management (SANISO Standard) Asset Management (SAM) processes to enablg an
— Processes, developed organisation to prove that it is performing softe
International Organisatio asset management to a standard sufficient togsatisf
for Standardization (1ISO) corporate governance requirements and ensure
3 GFD.192 Open Grid Crenuduranus effective support for IT service management
Web Services ~ Forum COrJIALIERHs O overall. This part of ISO/IEC 19770-1 describeg
Agreement Web-cepsucax the life cycle processes for the management of
Specification software and related assets.
(Ws-Agreement 4 1ISO 20000-1 Service  ISO/IEC 20000-1:2011 ISO/IEC 20000-1 includes the design, transition,
) [Obsoletes management - Part 1:  (ISO Standard) delivery and improvement of services that fulfill
GFD.107] REC Service management service reqirtements and provide value for both
system requirements, customer and the service provider. This part of
developed by Internation ISO/IEC 20000 requires an integrated process
Organisation for approach when the service provider plans,
Standardization (1ISO) establishes, implements, operates, monitors,
review, maintains and improves a service
management system (SMS).

5 1ISO 31000 Risk 1ISO 31000:2009 (ISO  The purpose of ISO 31000 is to provide principles
management - PrinciplesStandard) and generic guidelines on risk management. ISO
and guidelines, develope 31000 seeks to provide a universally recognised
by International paradigm for practitioners and companies
Organisation for employing risk management processes to repldce

10
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Standardization (ISO)

the myriad of existing standards, methodologies
and paradigms that differed between industries
subject matters and regions.

CemaHTUYeCKUM

JloKkyMeHT

OpraHusauusa

GFD.52 A GridRPC Open Grid Forum

Model and API for
End-User
Applications

Rec.

GFD.74 Web
Services Data
Access and
Integration - The
Core (WS-DAI)
Specification,
Version 1.0 REC

GFD.76 Web
Services Data
Access and
Integration - The
Relational
Realisation
(WS-DAIR)
Specification,
Version 1.0 REC

GFD.88 BytelO
OGSAB® WSRF
Basic Profile

Rendering 1.0 REC

Open Grid Forum

Open Grid Forum

Open Grid Forum

OnucaHue

Brizos
yIaJEHHOTO
npouecca ['pun u
unrepdeiica
MPUKIIaHBIX
MPOrpamMM JUIst
TIPUIIOKEHUH
KOHEYHOTO
TI0JIb30BATENIS

Crenudukarms
siapa Web
-CePBHCOB
MHTErpaLyy 1
JOCTyMa K
JIaHHBIM (BepcHst
1)

Web cepsrc
-crienupUKanus
PpenALUOHHON
peanu3anuu
HUHTErpaluy U
JIOCTYyTa K
JIaHHBIM, BEpCHS
1.0

bazoBslii npoduis
HepenpecTaBliIeH
ns 1.0

BaiitoBerit
BBOJI/BBIBOJ

TS 103 142
TR 103 125
TR 103 126
Open Cloud
Computing

Interface (OCCI)
developed by

Open Grid ForunGFD.185: OCCI HTTlallows the deployment, monitoring and managementrofal
Restful Rendering

Server
Management
Command Line
Protocol (SM
CLP), developed
by Distributed
Management Tas
Force (DMTF)

Service-oriented Open Group SOCCI

Cloud Computing
Infrastructure
(SOCCI)
Framework,

ETSI

ETSI

ETSI

GFD.183: OCCI CoreThe Open Cloud Computing Interface is a RESTfulrutzuy

1.1
GFD.184: OCCI
Infrastructure 1.1

(OGF published

standards / Proposedhttp(s) header fields and extensions. OCCI endpaiat
Recommendations) function either as service providers or servicescomers, or

DSP0224 (DMTF
Standard)

CLOUD; Test Descriptions for Cloud Interoperability
CLOUD; SLAs for Cloud services

CLOUD; Cloud private-sector user recommendations

protocol and API that acts as a service fremt-to a providet
internal management framework. OCCI describes #&Ris
enable cloud service providers to expose theircesy It

workloads (like virtual machines), but is appliGabb any
interaction with a virtual cloud resource througtiided

both.

DMTF's Systems Management Architecture for Server
Hardware (SMASH) standard is a suite of speciftzatithat
deliver architectural semantics, industry stangeadocols
and profiles to unify the management of the datdere The
SMASH Server Management (SM) Command Line Protogol
(CLP) spedication enables simple and intuitive managen
of heterogeneous servers in the data center. SMAké$ ful
advantage of the DMTF's Web Services for Management
(WS-Management) specification - delivering standérdsed
Web services management for server environments. Bo
provide server management independent of mactaibe, st
operating system state, server system topologgaess
method, facilitating local and remote managemersieofer
hardware. SMASH also includes the SM Managed Eléme
Addressing Specification, SM CLP-to-CIM Mapping
Specification, SM CLP Discovery Specification, Skbftes,
as well as a SM CLP Architecture White Paper.
Developed by The Open Group SOA and Cloud Work @8
SOCCI is the realization of an enabling framewdrk o
service-oriented components for infrastructurediovided
as a service in SOA solutions and the cloud. US®¢§CI,
organizations can incorporate Cloud-based resouarmes

=

11
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GFD.90 A Simple Open Grid Forum
API for Grid

Applications

(SAGA) REC

GFD.108
OGSA® Basic
Execution Service
Version 1.0 REC .

Open Grid Forum

GFD.111
HPC Profile
Application
Extension, Version
1.0 REC

JSDL  Open Grid Forum

GFD.129 The
Storage Resource
Manager Interface
Specification
Version 2.2 REC A.

Open Grid Forum

GFD.136
Submission
Description
Language (JSDL)
Specification,
Version 1.0
[Obsoletes GFD.56]
REC

Job Open Grid Forum

GFD.138
OGSA® Basic
Security Profile 2.0

Open Grid Forum

Ipocroit
unrepdeiic
MIPUKJIaJHOTO
IIPOrpaMMHUPOBaH
us i pun-
TIPUIIOKEHUH

BazoBblii cepuc
UCHOJIHEHUS

SI3bIK onrcaHus
MPeCTaBICHUS
33124 IpoduILs
BBICOKOTIPOHU3BOJT
HUTETBHBIX
BBIYMCIICHHH IS
pacIpeHus
TIPUITOKCHHS

Crenupuxanus
uHTepdeiica
aJIMUHECTPATOpa
pecypca XpaHeHust

SI3pIK  omucaHus
MPEACTABIICHUS
ONUCAHUS 337a91

Astopsl -UPD
PAH
Crenugpuxanus
SI3bIKA OTIHCAHHMS
TIep/ICTABIICHUS
3a1aui.

OCHOBHO#
npoduib
0e30macHOCTH,

10

developed by Thi

Open Group

Service SPML v2.0 (OASIS
Provisioning Standard)

Markup Languag

(SPML) ,

developed by
Organisation for
the Advancemen
of Structured

Information

Standards

(OASIS)

Symptoms SAF v1.0 (OASIS
Automation Standard)

Framework (SAF
, developed by
Organisation for
the Advancemen
of Structured
Information
Standards
(OASIS)
Topology and
Orchestration
Specification for
Cloud
Applications
(TOSCA),
developed by
Organisation for
the Advancemen
of Structured
Information
Standards
(OASIS)

Usage Record Usage Record (UR):
(UR) , developedGFD.98 (OGF

by Open Grid  Proposed

Forum Recommendation)

Standard)

services into their infrastructure for increasetlitgygand scale
and lower maintenance costs.

SPML is an XML-based framework for exchanging user,
resource and service provisioning information betwe
cooperating organisations. The goal of SPML islitmna
organisations to securely and quickly set up userfates fc
Web services and applications, by letting enteeppistforms
such as Web portals, application servers, andcsepénters
generate provisioning requests within and across
organisations.

The Symptoms Automation Framework (SAF) is arcliitee
for enabling interoperable diagnosis and treatroénbmple:
systems. The architecture is implementation agngstiit
supports both stateful or re@ne processing and postmort
diagnostics.

TOSCA v1.0 (OASIS TOSCA will enable the interoperable description of

application ad infrastructure cloud services, the relations
between parts of the service, and the operaticgtzddor of
these services (e.g., deploy, patch, shutdowmaependent ¢
the supplier creating the service, and any pasgiatibud
provider or hosting technology.

The Usage Record standard establishes an XML fdionat
exchange of accounting and service usage dataul eind
grid transactions. The format is intended for exgjeaof data
across arbitrary systems at a level of granulaiit§icient to
merit reporting of computational time, network santions, ¢

12
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[Obsoletes GFD.86, Bepeust 2.0 storage. It is oriented toward use in contexts¢hataggrega
GFD.99] P-REC the usage results separately.
11 Web Services GFD.193: Defines an offer/counter offer model for dynamicleange ¢
10 GFD.194 Open Grid Forum Creundukars Agreement WS-Agreement information between a negotiation initiator andoesder.
Distributed MIPUKIIaJHOTO Negotiation Negotiation (OGF Rounds of negotiation are modeled as a rootedntitbe
Resource MIPOrpaMMHOI0 Specification Proposed defined states: Advisory, Solicited, Acceptable] Rejected
Management untepdeiica 1 (WS-Agreement Recommendation) Extends WS-Agreement, which provides the XML-forredt
Application API YHPaBIICHUS Negotiation) . machine readable agreement format, to enable reigotiof
Specification 2.0 pacrpeenéHHbIM developed by parameters of existing agreements.
pecypcom Open Grid Forun
[Obsoletes GFD.22, 12 Web Services GFD.192: WS-Agreement standardizes the terminology, congepts
GFD.130 and Agreement WS-Agreement overall structure and a set of port types and djoers for
GFD.133] P-REC Specification ~ (OGF Full creation, expiration and monitoring of agreemeinisiding
(WS-Agreement) Recommendation) WSDL needed to express the message exchanges and
developed by resources needed to express the state. Both SOgdelba
Open Grid Forumrr implementations using WSDL and REST-based
implementations exist. Applicable to general
machinereadable expression of service agreements, ing
Service Level Agreements (SLAS).
Ne HasBanue u Bepcust Opranuszanus Onucanue
1 FTP IETF File Transfer Protocol: The standard im¢protocol for transferring files from one comgauio another.
2 HTTP v1.1 IETF HyperText Transfer Protocol, the eriging protocol used by the World Wide Web for trensmission of hypertext files.
3 HTTPS IETF A secure version of HTTP, implementeithgishe secure sockets layer, TLS.
4 Multiprotocol Extensions for  IETF For internetworking between WAN
BGP-4 and Extensions for
IPv6 Inter- Domain Routing
TexHu4yecknm 5 SOAP version 1.1 W3C Simple Object Access Protegdightweight, XML-based messaging protocol tisthe encoding standard for web service
messages.
6 SOAP version 1.2 W3C see SOAP version 1.1
7 TCP/IP version 4 IETF Transmission Control Protfiotérnet Protocol, the basic communication prokdcat is the foundation of the Internet.
8 WS-| Basic Profile 1.1 WS- Web Services Interofdity Profile - a set of non-proprietary Web sem$ specifications, along with clarifications and
amendments to those specifications that promogedperability.
9 WS-I Simple SOAP Binding ~ WS-I The Profile defines the use of XML envelopestfansmitting messages and places certain camtst@n their use.
Profile 1.0
10 WS-| Attachments Profile 1.0 ~ WS-| Defines a MIME Itpart/related structure for packaging attachmevite SOAP messages.
11 TCP/IP version 4 IETF Transmission Control Prottiotérnet Protocol, the basic communication proktieat is the foundation of the Internet.

13
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B Tabnuie mnoka3zaHbl OCHOBHBIE CTaHAAPTbl W JIOKYMEHTBHI ISt
oOecrieueHrss WHTEPOIEePaOICbHOCTH B TPUA U O0JaKax Ha BCEX YPOBHAX
MoAenu. MOXKHO cKa3aTh, 4YTO CTaHAAPThl HAa TEXHUYECKOM YPOBHE
UHTEPOIEepadIebHOCTH O0LIME, a HA CEMAHTHUYECKOM W OpraHU3allMOHHOM
YPOBHSIX HWMEIOTCS 3HAYUTENbHBIC OTIMYUA. M3 Tabmuibl BUIHO, dYTO
opranm3arus Open Grid ForunpaspabaTsiBaeT CTaHIAPThI, KaK JJIs TPUJ TaK
1 U1 001akoB. J[aHHBIN TIEpeUeHb CTaHIAPTOB HE SIBJSETCS TOJIHBIM, M MBI
paboTaeM HaJ e€ro paciupeHrueM u yrouneHuem [13-16]. ABTopsl OyayT pabl
YYAaCTHIO BCEX 3aMHTEPECOBAHHBIX JMI U OPraHU3alUdil B KOJUIEKTUBHOM
00CYXKJIEHUH, KaK 3TO MPEAYCMOTPEHO MPaBUIaMU CTaHIapTU3AIUU.

B pamkax maHHOi crarbu d3tan 5 Meromuku («Peamuzaius ») He
paccMaTpHUBaeTCS.

Jlonoanumenvnsie 3manul

Kak m3BecTHO, 3Tan 6 (ATTeCTAllMOHHOE TECTUPOBAHUE») — OTACIbHAs
OoJbITIas ¥ CJIOKHASI OPTraHU3AIMOHHO-METOINYECKas 3a/1a4a.

[locne cornacoBaHusi cocrtaBa Npoduiss MOXHO MPUCTYNATh K
BBITTOJIHEHHIO 3TanioB 7 1 8 (cM. puc.1). [Iyis BBIMOJIHEHUS TOTOJTHUTEIBHBIX
ATAIOB aBTOPHI UCIIOIB30BAIH CIICIYIOIINE IOKYMEHTHI:

 T'OCT P (B cramuu yrBepkacHus) «MHGoOpMaMOHHbIE TEXHOJOTHH.
ApxuTekTypa ciayx0 oTkpbiToi ['pua-cpenbl. TepMuHbl W
omnpeaeneHus»» (CM. 1.9 puc.l.), a Takxke Ipyrue pa3pabOTaHHBIC
HaMU CTaHAApThI U, KPOME TOTO, 3apyOe’KHbIE IOKYMEHTHI

 SIENA European Roadmap on Grid and Cloud Standéods
e-Science and Beyond
http://www.sienainitiative.eu/Repository/FilescaticB8ee3587a-f25
5-4e5c-aed4-9¢c2dc7b626f6.pdf

* NIST Cloud Computing Standards Roadmap Working @rou
http://www.nist.gov/itl/cloud/upload/NIST_SP-500-RPJul5SA.pdf

14
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['moccapwii uist rpua (3tan 9) mpakTudecku papaboTaH, a st 00JaKOB €ro

MPEJICTOUT elie pa3paboTaTh.
3akil0ueHue

[Ipennoxxena MeToauKa odbecredeHus: HHTeponepadbeabHOCTH AT TPUA U
oOnakoB. MeToanKa WCHONB3YeT MPUHIMIBI CUCTEMHOW HWHXKEHEPHH,
Oasupyercss Ha €IUHOM IMOAXOJe, pa3paboTaHHOM aBTOpPaMHM paHee U
3auxcupoBanHom B ['OCT P 55062-2012. CymiecTByIlOT pa3iuuus B
COZICpKAHUU STArlOB METOMWKU JUIsl TPUI U OOJIAKOB, KOTOPHIE HAXOMAT
OTpa’keHHe B cocTaBe npoduieil n peanuzauuu. MoXHO yTBEpKIaTh, 4TO
npoduns rpux U npoduiab 00JAKOB HMMEIOT O0IIMe CTaHIapThl Ha
TEXHUYECKOM YpOBHE M OTJIMYaroIIuecs: Ha Oojiee BBICOKUMX ypoBHAX. Ilo
3aBEPIICHUIO Pa3pabOTKU METOIUKH IeJIeco00pa3Ho, YTOObl OHA TOJTydYnsia
craryc ['OCT P. Jlns 3TOro o0s3aTeNbHBIM YCIOBHEM JAOJDKHO CIIY>KHUTb
aKTUBHOE KOJUIEKTUBHOE 00CY>KIeHNE TOKYMEHTA, U aBTOPHI IPUTTIAIIAIOT BCE

3aWMHTCPCCOBAHHBIC JIMIIA 1 OpraHU3alnu.
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