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Hayaso 2010-X rofoB 03HAMEeHOBAJIOCh I10SIBJIeHHMeM KOHBePreHTHBIX UHQPACTPYKTYD.
TepMUH 6bLI IIpefJiokeH KoMIIaHUel Hewlett-Packard. B TepMUHOIOTUU

Gartner 3TOT THUII UHPPACTPYKTYPhl HA3bIBAETCSI UHTETPUPOBAHHON CUCTEMOH,

a B KoMaHuu Cisco Systems - CUCTeMOM YHUQULIMPOBAHHBIX BEIUUCIIEHUN

(UCS). B nmr060oM ciydae - 3TO TOTOBOE pellleHHe OT [IPOU3BOIUTENIS, LIeJIb

KOTOPOTO — YCKOPUTH pa3BepThIBAaHUE UHOPACTPYKTYPHL C HECKOJIIBKUX MeCSLIeB

I10 HeCKOJIBKUX AHeM. [lalbHeNlllee Pa3BUTHe KOHBePreHTHHIX CHUCTeM IIPHUBEJIO

K TUIIepKOHBEPreHTHBIM UHPPACTPYKTYpaM. [IOMUMO YIIPOILIEeHUS aPXUTEKTYPHI,

B THUIIePKOHBEPTEeHTHOM CHCcTeMe 60Jiee ITPOCTask MOJeIb aAMHUHUCTPUPOBAHHUS .
BMecTo rpynnsl IT-afMHUHUCTPATOPOB IS YIIPABI€HUSI MAaCCUBOM JaHHBIX,
BUPTYalH3alLiel U CepPBEPHBIM 000pYyIOBaHUEM, TUIIEPKOHBEPIeHTHOM CUCTEMOM
YIIPaBJISIET OfHA KOMaHaa (MHOTAA OAUH CHUCTEMHBIN afiMHUHHUCTPATOP). B cTaThe
pacCMaTpPHUBAETCS BO3MOXKHOCTD [IOCTPOEHUSI TUIIePKOHBEPreHTHON UHPPACTPYKTYPHI
Ha [IpHUMepe MOAePHHU3ALIUH BRIYUCINUTEIbHON HHPPACTPYKTYPHI IIOCTOB
MOCKOBCKOM 06JIAaCTHO!M TaMOXKHHU Ha OCHOBe ITPOrpaMMHOro obecreuenus (I10)
O0Te4YeCTBEHHOTIO IIPOM3BO/ICTBA U OTeYeCTBEHHOM MIAaTGOPMBI BUPTYaIHU3aALIUHU

«[opu30HT-BC»,

KOHBEPTEHTHDbIE

N TUNEPKOHBEPTEHTHBIE UHOPACTPYKTYPbI
VIHTEHCWMBHOE pa3BuTUe IT-TEXHONOM NI MPUBOAUT K MOCTOSIH-
HOMY NOABNEHWIO HOBbLIX 3PPEKTUBHBLIX pellernin. OgHO K3
TakMx pelleHu NoCNeaHNX NeT — KOHBEPreHTHble MHdpa-
CTPYKTYPLI. [TOHATME «KOHBEPreHTHOCTbY (0T NaT. CON BMe-
CTe 1 vergere — CHNMXKATLCS) 03HAYaeT CKIIOHHOCTL K YeMy-
b0, conmxerme c 4em-nnbo. Hanprmep, B 60NbLLIVX TEXHU-
4eCKMX CMCTeMax — 3TO MOCTENEHHOe CHNMKEHME PA3IUYHbIX
YCTPOWMCTB 3TOM CUCTEMBI U UX CIUSHWE B OAHY eAMHYI0 CMCTe-
MY, 4OKA3aBLLYIO CBOK NMPUTOLHOCTb M 3DHEKTUBHOCTb.
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Co3paHHas NT-mHGPaCcTpyKTypa NpeanpuaTus, Kak npa-
BM/I0, MOCTOSIHHO AOpabaTbiBaeTCs, MOAEPHU3UPYETCS NO
PA3MNYHLIM MNPUYMHAM — 3aBEpLIALTCS CPOK CAYXKObl OT-
LeNbHbIX YCTPOMCTB, NAAHMPYETCS Nepexod Ha bonee Co-
BepLUeHHOe 060pyOBaHMe, HOBOe MporpaMmHoe obecne-
YeHWe. HOoBble MPOEKTLI, MePEXOA Ha BbIMYCK HOBbIX MPO-
OYKTOB W Ap. NPeAbABASIOT 3a4acTyto H6oee CAoXHbie
TpeboBaHMSA K MHPPACTPYKTYpe NpeanpusaTms. NpuxoamnTcs
BBOAMWTL AOMNONHUTENLHOE pa3HO0bpasHoe 060pyaA0BaHMe
N HOBOE NporpaMmHoe obecneyeHume, KOTOPOe He BCeraa
Nerko cornacyeTcst C UMerLWMMcs, HeobxoanMo yaenaThb
MHOFO BHMMAaHWS pa3peLleHmnio HacTHbIX TeKyLLIMX Npobem,
B pe3y/ibTaTe Yero yCI0XKHSAeTCs MOAAEPXKKA HOPMabHOM
paboTOCNOCOBHOCTM CUCTEMbI. BCcTaeT BOMPOC O MOHOM
nepectponke NT-mHdpacTpykTypbl. OTBETOM Ha 3TV NPO-
B6aembl CTano NpefnoXXeHHOe MHOTUMK KOMMNaHUSMUK pe-
LWeHMe, NoNyYMBLIEe HA3BaHMe “KOHBEpPreHTHas uHpa-
cTpyktypa» (Converged Infrastructure, CI).

OCHOBHas naest HOBOro MeToAa — 3aMeHa BblAeNeHHO-
rO cepBepa BMPTYaNM30BaAHHbLIMMK, KOTOPbLIE 3aMyCKatoTCs

76 DSNEKTPOHWKA HAYKA | TEXHOJIOTUS | BU3HEC

Ne8 (00189) 2019



UMHO®OPMALIMOHHbLIE U TEIEKOMMYHUKALUOHHbBIE CUCTEMbI www.electronics.ru

Ha 0bwenocTynHOM 060pyA0BaHMN. 114 NOCTPOEHNSA KOH-  UH@PACTPYKTYpa B NEPBYIO O4epeab ONMPAeTCs Ha anna-
BEPIreHTHbLIX peleHnit MOXHO MCMOoNb30BaTh TUMOBOE paTHble CPeAcTBa, a NporpamMmmHo-onpeaensiemoin LO/A
0b0pyAoBaHMe X86, Mpu 3TOM AONYCKAeTCs NPpOCTOe NoA-  adanTupyeTcs no4 ntoboe annapatHoe obecnevyerue. B rn-
KJIIOYEHME CMeunanm3npoBaHHbIX anmnapaTtHbIX KOMMO-  MepKOHBEPreHTHOW MHOPACTPYKTYype 3TW ABe BO3MOXHO-
HeHTOB. CO3[4aeTCs BO3MOXHOCTbL MPOCTO M Ierko Hapa-  CTW 06beAMHEHbI.
WMBATb apPXUTEKTYPY CUCTEMbI, 106ABAATL HOBbIE DYHK- rnbrocTb HCI-MHdpacTpyKTypbl AenaeT ee bonee mac-
LW AN ee NOLLEPXKKN U MPY 3TOM COXPaHATL 3aTpaThl Ha WTabnpyemomr n peHTabenbHOM NO CPABHEHMIO C KOHBEP-
HEBLICOKOM YPOBHe. YnpasieHune MHOPACTPYKTYpPOM Be-  FEHTHOW, MOCKO/bKY B HEM MPUCYTCTBYET BO3MOXHOCTb 10~
LeTCs LeHTPanmM30oBaHHO. DTO Takoke JOMONHNTENLHO CO-  BaBNeHNS BLIYNCANTENbHBIX YCTPONCTB U YCTPOWCTB Xpa-
KpallaeT 3aTpathbl, CBSA3aHHbLIE C aAMUHUCTPUPOBAHMEM HeHMs No Mepe HeobxoAMMOCTU. CTOMMOCTb HavanbHbIX
M HacTponkon [1]. KanmMTanoBIOXKeHUN onsg 06enx MHGPACTPYKTYp BbiCOKas,

KoHBepreHTHble MHOPACTPYKTYPLl CTPEMUTENBHO Pa3-  HO B AONTOCPOYHOW MepCneKkTVBE CTOMMOCTb BIOXKEHHbIX
BMBAIOTCS, M CErOAHSA OCHOBHbIE UTPOKK UT-pbiHKA BKIO-  CpeacTB okynaetcs. Cl-cuCcTeMbl 06bIYHO COCTOSAT U3 He-
4ynnun Cl B CBOM NPOU3BOACTBEHHbIE MPOrpaMMbl. B aBrycre CKONbKMX GU3UYECKMX MOayNen, 0bbeAnHIEeMbIX B rOpm-
2012 roga KomnaHwen IBM aHOHCMPOBAHO CEMENCTBO CM-  30HTaNbHO MaclWTabupyembi knactep. Kaxabiv 13 HUX CO-
cTeM Pure Systems. 3Ta IMHeVKa NpoAyKTOB IBM c mpeABa-  AepXUT BbIYNCANTENbHOE S4PO, PeCYypChbl XPAHEHUS, ceTe-
PUTENbHO CKOHPUTYPUPOBAHHLIMW HA 3aBOAE KOMMOHEHTA-  Bble KOMMOHEHTbI U rnneper3op. OTAeNbHOe YCTPONCTBO
MW 1 CepBEPaMU HA3bIBAGTCS «DKCMEePTHAA UHTErPUPOBAH-  MMeEeT OT OAHOI0 A0 YeTbIpex Y3108, KXKAbIN 13 KOTOPLIX
Has cuctemar [2]. LleHTpanbHbIM 31eMeHToM PureSystems npeacTaBnseT cobon caMoCToATeNbHbLIN CepBep C NpoLec-
asnaetcs IBM Flex System Manager B COBOKYMHOCTU C«lla-  COPOM M NaMsATbio B 06LLeM LWaccu.
610HAMM 3KCMEPTM3bIY AN aBTOMATU3MPOBAHHOW KOH- [MNEepKOHBEPreHTHble KaacTepbl 0bblYHO coaepxar
durypaumm un ynpasneHns cmctemon. PureSystems Mo-  OT 4 A0 64 y3/10B, XOTS HEKOTOPble MPOU3BOAUTENN He
JKET COAEP>KAaTb YeTbIpe pasHblie OnepaunoHHbIe CUCTEMDI yKa3blBAKOT NpefesoB Macwtabupyemoctu. g TOro 4T1o-
(AIX, IBM i, Linux, Windows) 1 naTb runepen3opos (Hyper-,  6bl y3/1bl MOFN COBMECTHO MCMOMb30BaTh PecypChbl Xpa-
KVM, PowerVM, VMware, Xen) B ABYX pa3HbiX apxuTek-  HEHWSA, MPUMeHSAeTCa nporpaMmmHoe obecneyeHune ang
Typax Habopa komaHa: Power ISA v x86 [3]. PureSystems CO3[4aHMs BUPTYANIbHOW CETU XPAHEHMS AW KNacTepHas
NpoAaeTcs Kak CMCTemMa, rnasHas naes Kotopom obvean- — Gamnosas cuctema. Bo MHOMMX NpoAyKTax MCMnonbyeT-
HeHMEe Pa3pO3HEeHHbIX annapaTHbIX U MPOrpaMMHbIX KOM-  CS BUMPTyaibHOe YCTPOMCTBO xpaHeHusa (Virtual Storage
MOHEHTOB B €IMHbI KOMMIEKC M NpefocTaBneHme 3aka3-  Appliance, VSA) ansg o6beauHeHna pecypcoB XpaHeHus
YMKY BCErO, YTO HEOBXOAMMO ANs PABOTLI: BLIYMCAUTENL- B OBWMIW Nyn. Ipyror NoAxo4 COCTOUT B MCMOMb30BAHWM
HOW MOLLHOCTW, peCypCOB XpPaHEHMS, CETEBOM NOALEPIKKMN, nnatdopmbl VMware EVO : RAIL, B KOTOPOWN QYHKLNM Xpa-
CPeACTB BUPTyanm3aunm, NporpaMMHOro agMmMHUCTPUPO-  HEHWUS U yNPaBAEeHWS MHTErPUPOBaHbLI B COOTBETCTBYHIOLLNM
BaHWS, eAVHON KOHCOMW YNpaBieHus. runepeusop [4].

AanbHenwee pasBuTue IT-TeXHONOrUIA NpPUBESO Mo3Bonsas N36aBUTLCS OT BLIALTEHHOW CETU XpaHeH 1,
K MOSIBJIEHUIO FTMMNEepPKOHBEPreHTHbIX UHPPACTPYKTYp FTMNEepPKOHBEPreHTHas MHOPACTPYKTypa peanusyer BUP-
(Hiper Converged Infrastructure, HCI). lTocneaHune no-  TyanbHyto ceTb xpaHeHns (Virtual SAN, VSAN). BupTyanb-
3BONSAOT [,06UTLCA 6ONee NNOTHOW MHTerpauny 6onblue-  HOe YCTPOMCTBO XPaHEeHUs NpeaocTasngeT GyHKUUM KOH-
ro 4ymcna KOMMOHEHTOB C MPVMEHEeHVEeM MPOrpaMMHbIX  TpOJiiepa xpaHeHns Ans runepsusopa B kaacrepe. Pecyp-
CpeacTB. I B KOHBEPreHTHOW, U B TMMNepKOHBEPreHTHOM Cbl XpaHEHWS OU3MYECKOro y3na npefoctaBnsatoTca VSA
MHOPACTPYKType BCe 3NEMEHTbI COBMeCTUMbI Apyr ¢ Apy-  (Virtual Storage Appliance). KpynHbiM NOCTaBLIMKOM TW-
rOM. DTO NO3BOALT YNPOCTUTL MPOLIECC Pa3BepTbiBaHUSA NepKOHBEPreHTHOW MHPPACTPYKTYPbI ABASETCS KOMMNAHMNS
TaKkoM MHOPACTPYKTYPbl 415 KOMMOAHWM, KOTOPbIM HE0bx0-  VMware. Kak B ciydae ¢ TpagnUMOHHbIMU MHDPACTPYKTY-
LNMO OCYLLEeCTBUTL BUPTYANM3aLMIO HACTONbHbLIX CUCTEM. pamMu, CTOMMOCTb FTMNEPKOHBEPTeHTHOM NHOPACTPYKTYPbI
HecmoTps Ha CBOIO 3PHEKTUBHOCTb M MHHOBALMOHHOCTD, MO>EeT BapbWpOBaTbLCS B 3aBUCMMOCTM OT UCMOb3YEMOTO
TexHonormm Cl v HCl nmetoT onpefesneHHble OTIMYmMs B BO3-  runepsusopa. MHopacTpyktypa Ha VMware vSphere nam
MOXXHOCTSAX MCMONb30BAHUS M B LLe/IeBOM Ha3Ha4yeHuu. Microsoft Hyper-V MOXeT CTOUTb 4OCTAaTOYHO A0OPOTO, 60-
HCI-nHdpacTpykTypa CTpOMUTCS Ha Hase KOHBEPreHT-  jee AelleBble pelleHrs MoCTaBAgoT Komnanuy Nutanix
HOW, COXpaHAasa BCe ee KOMMOHeHTbI, HO AobasnsoTca Ao-  u Simplivity [5].
NOJIHUTENIbHbIE MPOTrPaAMMHbIE KOMMOHEHTbI, Takke Kak MO B LLe/1OM PbIHOK TMMEePKOHBEPreHTHbIX CUCTEeM MHTEHCMB-
LNt De3epBHOr0 KOMWPOBAHMSA, BO3MOXHOCTU MITHOBEH-  HO pacTeT. [MposBASIOT K HUM MHTEpPeC U OTeYeCTBEeHHbIe
HbIX CHUMKOB, GYHKLUMOHAN AefynanKaumm aHHbIX, MPO-  MHTerpaTopbl 1 NOCTaBLUMKN NOAOOHLIX PeLleHmnn, a Tak-
MEXYyTOYHOE CKaTue, ONTUMM3aLmMa paboTbl rnobanbHom >Ke KPYMHble rocyAapCTBEHHbIE KOMMNAHWW W Mpeanpursa-
BbIYNCANTENLHOM CeTU U MHOTOe Apyroe. KoHBepreHTHass 118, OTe4eCTBeHHbIV PbIHOK NT-MHOPaCTPyKTYpbl HbICTPO
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MeHAeTcsa. [10 cocTodaHMIo Ha 2017 FOL TMNepKOHBEPreHTHbIe
CUCTEMbI 3aMEHWNIN NPUBbIYHbLIE CEPBEPbI M CUCTEMbI Xpa-
HeHMs B 20% POCCUNCKMX KOMMAHMUKM. 3a cneaytollne Tpu
roaa 10% 6t04)KeToB Ha cepBepbl M CX/] AOCTaHyTCA Npou3-
BOAMTENSM TMMNEPKOHBEPreHTHbLIX peleHnn. TakoBbl pe-
3ynbTaThl nccnegoBaHmsa TAdviser «AKTyanbHble TeHAEH-
LMW PbIHKA TMNepKOHBEPreHTHOM MHAPACTPYKTypb» [6].
AHANMNTUKN OKMOAKOT POCT pbiHKa Ha 25—-30% B roA, KOTO-
PbIV CAEPXKMBALTCA TEM, YTO 3HAYMTEIbHAsA YacTb NT-cne-
LMaNNCTOB He 3HaKoMa C NOAOOHbLIMY pelweHnsamMu. Tem
He meHee cnpoc Ha HCl B Poccnn ecTb. VIHTepec K rmnep-
KOHBEPTreHTHbLIM PeLleHUAM NPOSIBASIOT POCCUMCKME BaH-
K. V13 CBEXWX NpUMepoB — pa3eepTbiBaHMe VDI Ha base
Dell EMC VxRail B8 CKb-6aHke. B 4ncine poCcCUMMCKMX 3aKas-
YNKOB TUMEPKOHBEPreHTHbLIX CMCTeM eCTb MpeanpuaTus
MPOMBILNEHHOCTW, PO3HUYHOW TOPrOBAM W FOCCEKTOPA.
B 4acTHOCTM, B aAMUHUCTpaumMm ExkaTepuHbypra ocyule-
CTBASETCS NPOoeKT Murpaumm LLOLa knaccnm4eckom apxm-
TEKTYpPbl Ha FMNEPKOHBEPreHTHYIO. porpammHoe obec-
neyeHue «Pocnnatdopmbm NCNonblyeTtca B PefepanbHom
Hanorosou cnyxobe, MMHMCTepCTBe TpaHcnopTa PP, Ha cy-
LOCTPOUTENLHOM 3aBOAE “SIHTapb? U PSAOM POCCUMCKUX
yHUBepcuTeTOB [7].

MCMNOJIb3OBAHUE NPOrPAMMHO-
ATIMAPATHOTO KOMNAEKCA BUPTYATU3ALIUN
«FOPU3OHT-BC» ANA NOCTPOEHUA
FTMNEPKOHBEPTEHTHbIX UHOPACTPYKTYP

Llenu MogepHu3aL UK BbIYUCAUTENbHBIX CTPYKTYP
PacCMOTPUM BO3MOXHOCTM MOCTPOEHUS TMNEPKOHBEPreHT-
HbIX CMCTEM Ha OCHOBE MPOrpaMmMHO-annapaTHOro KOm-
nnekca supTyanmsaumnm (MAK) «Fopu3oHT-BC», MCNONb-
3yeMOro B COCTaBe BbIYUCNTENbHOW MHOPACTPYKTYPbI
MoCKOBCKOM 061aCTHOM TaMOXHMW, KOTOpast NoABepraeT-
Cs MOAEepHM3aLMN B COOTBETCTBUM C TEXHUYECKMM 3a4a-
HUEM, YTBEPXKAEHHbIM 3aKa34MKOM. OCHOBHLIMU LLeNsaMmn
MOAEPHM3ALNY ABNAOTCS:

e CO34aHue BUPTYanbHOW BbIYUCANTENbHOM WHPpa-
CTPYKTYPbl TAMOXEHHbIX MOCTOB, 06ecneymBatoLLee
CHWKeHVe onepaLmOHHbLIX 3aTpaT Npm 3KCIyaTaumm
3a CHeT MCMONb30BAHMS MEHbLLErO KOAMYeCTBa anna-
PATHbLIX KOMMOHEHTOB;

e LleHTpanM3aums ynpaeneHus scemu MT-pecypcamm
TaMOXEHHbIX MOCTOB MOCKOBCKOW 061aCTHOW Ta-
MOXKHM (MOT);

° MMMNOpTO3amMelleHre CUCTEMHOro MporpaMmHOro
o6ecneveHns (MO) v MO BUPTYanM3aLMM MHOCTPaH-
HOro NPOW3BOACTBA;

e MOBLILEHVE HAAEXHOCTM 0bpaboTkM M XpaHeHUs
nHGopmaumu;

» obecneyeHne MaclTabrpyeMoCTu 1 pacnpeneneHns
3arpy3Ku BbIYMCIMTENbHOW MOLWLHOCTM annapaTtHOU
COCTaBNAKOLLEN TAMOXEHHbIX MOCTOB.

www.electronics.ru
Monb3oBaTeny MOLEPHU3VPYEMOM CUCTEMbI — COTPYA-
HUKN TaMOXEHHbIX MOCTOB, 0becneymBaowme ee agMm-
HUCTPUPOBaHWeE W 3KCNAyaTaumio. BolYnCanTenbHas mMH-
dpacTtpykTypa MOT NOCTPOEHA MO Mepapxmuyeckon cxeme
«3Be34a» Ha H6aze 21-ro TaMOXXeHHOr0 MOCTa C eAUHbLIM LieH-
TpOM. TexHMYeckas MHGpaCcTpyKTypa co3aaHa Ha base bare-
metal cepsepos IBM. Naes bare-metal cocTouT B UCNOJb-
30BaHWM BbleIeHHbLIX CEPBEPOB A/14 CO34aHNs 061a4HOom
cpebl. CnosocoYeTaHuto bare-metal ewle HeT aieKBaTHO-
ro nepesoa Ha PyCCKMiA A3bIK (B HEKOTOPBIX MCTOYHMKAX
BCTPEYALTCS «rofl0e XEenes3o» Uam «yuctoe xeneso») [8].
B cpene bare metal BUpTyabHble MaWWHbLI MHCTANVPYIOT-
CS HEeNOCPeACTBEHHO Ha annapatypy. Cepsepbl bare-metal
He coaepykaT rmnepBr30p 1 He BUPTYanun3MpOBaHLI, HO MO-
ryT 6bITb MPefoCTaB/eHbl B MOMb30BAHME KINEHTY Yepes
MOLenb yeayr, noaobHy obnaky. Obnako B 3TOM C/y4vae
obecne4ymBaeT 3aMeHy BMPTyanbHOM 061a4HOM Cpeabl Ha

cpeny CBblaeNeHHbIMU CcepBepaMm, 4TO AaeT BO3MOXKHOCTb
«COIKOHOMUTDL» peCypCbl HA BUPTyaam3aumnn.

po -

TeXHONOrUM BUPTYaNuU3aLum

U 3aWmnTa UHOpMaLUK

OAHVM 13 Hanbonee 3PPEKTUBHbIX CMOCOO0B MOAEPHM-
3aUMN BbIYUCANTENLHOW MHBPACTPYKTYPbl SBNSETCS CO-
3[aHMe N30AMPOBAHHbLIX CPes, MCNONb3YIoWNX COBMECT-
Hble pecypcbl, K KOTOPbIM MOXHO OTHECTW TEXHONOTrUMN
BUPTyanmM3auum. Bce CepBUCHI U YCAYTU U3 peasibHbIX ce-
Ten nepemMeLLatoTCs B BUPTYanbHble KOPMOPATUBHbLIE UK
ny6anyHble obnaka. Hanmyme runepsm3opa NO3BOASET NO-
BbICWTb 06LLYI0 6€30MNaCHOCTbL BUPTYANUINPOBAHHBIX CA-
CTeM, NOCKONbKY FTMNepBM30p SBNSETCS MPOCIOMNKOW MeX-
Ay annapaTHbIM C/TI0eM U CJI0eM FOCTEBbIX ONepaLMOHHbIX
cmctem (OC). B runepsur3ope BO3IMOXHO peann3oBaTb 40-
NONMHUTENbHbIE QYHKLMK 0becnedyeHns 6e30nacHoCTH, He
peann3oBaHHbie B annapaTtHoM cnoe. OaHaKo BUPTYanb-
Has cpefia HeCeT M HOBbIe YrpO3bl MHGOPMALVOHHOM He3-
OMNaCHOCTM, KOTOPbLIE YaCTO He y4YUTbLIBAKOTCS. TTO3TOMY
HeobXo4AMM KOMMIEKCHbIM NoAxXo4 K WX 3almTe C npu-
MeHeHMeM MeTOLO0B, pa3paboTaHHbLIX UMEHHO AN BUP-
TyanbHbIX Cpes.

BaX>KHO OTMETUTL MOsIB/EHME HOBOFO yhpaBasioLe-
ro cjios ang BUPTYasbHON UHPPACTPYKTYPbI, KOTOPbLIN
[0CTaTOYHO 4acTO He 3alluulaeTcs cneunanm3vpoBaH-
HbIMW CPeACTBaMM. Yrpo3bl 6€30M1acHOCTHN ANS BUPTYasb-
HbIX MIHOPACTPYKTYP MOXHO KNAacCUUUMPOBATL Ceayto-
wnm obpasom:

e aTaka Ha rMnepeK130op C BUPTYaIbHOM MALUMHDBI;

e aTaka Ha rmMnepeu13op 13 GU3NYECKON CeTu,

e aTaka Ha ANCK BUPTYaNbHOW MALLUHDI,

e araka Ha CpeacTBa aAMUHNCTPUPOBAHMS BUPTYa b~

HOW MHDPACTPYKTYPLI; —

e araka Ha BUPTYaNibHYIO MalWHY C ApYrov BUPTyab-

HOW MaLLUHbBI;
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OTHKPHITOE AKLMHMOHNEFPHOE OSIYYECTEO
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Pa3p360TKa M NMPpON3IBOACTBO KOHASeHCaTOopOB

OKCUAOHO-3NEeKTpoNMuTnu4YeCKue aqioMmmHueBbLI€ KOHOEeHCATOPbI
K50-15, K50-17, K50-27, K50-37, K50-68, K50-74, K50-76, K50-77, K50-80,
K50-81, K50-83, K50-84, K50-85, K50-86, K50-87, K50-88, K50-89, K50-90,
K50-91, K50-92, K50-93, K50-94, K50-95(uun), K50-96, K50-98 ‘

061:9MHO-I10pI/ICTbIe TaHTaJ1I0OBbl€ KOHAEHCATOPbLI
K52-1, K52-1M, K52-1BM, K52-1B6, K52-9, K52-11, ‘
K52-17, K52-18, K52-19, K52-20, K52-21, K52-24,
K52-26(umn), K52-27(umn)

OKCUAHO-MOJTYNPOBOAHNKOBLIE TAHTANIOBLIC &
KOHAEeHCaTophbl B &
K53-1A, K53-7, K53-65(umn), K53-66, K53-68(uun),
K53-71(uun), K53-72(4un), K53-74(umn),
K53-77(umn), K563-78(4un)

cynepKoHaeHcaTopbl (MOHUCTOPLI)
K58-26

HaKONWUTENU 3IEKTPMYECKON IHEPruM Ha OCHOB
MOoAyJIbHON COOPKU CynepKOHOEeHCaTopOoB

Cucrema MeHepKMEHTa KayecTBa cepTtuduumpoBaHa Ha cooTBeTcTBUe TpeboBaHusm ISO 9001

Poccusn, 427968, YamypTtckasa Pecnybnuka, r. Capanyn, yn. KanuHuHa, 3
Ten.: (34147) 2-99-53, 2-99-89, 2-99-77, dpakc: (34147) 4-32-48, 4-27-53

e-mail: elecond-market@elcudm.ru, http://www.elecond.ru
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e araka Ha CeTb penauKkaunm BUPTYaNbHbIX MALIWVH;

* HEKOHTPOMVPYEMbIM POCT YMCIa BUPTYANbHbLIX Ma-
WWH.

OAHOM U3 KtoYeBbIX MPo6JieM UCMOIb30BAHUS TeX-
HOMIOTNIA BUPTYaan3aLun BASETCSA IETMTUMHOCTDb 3a-
WwmTbl MHPOpMaLuun, kotopas o6pabartbiBaeTcs B BUP-
TyanbHowm cpepe. COrnacHoO pOCCUMCKOMY 3aKOHOAATeNb-
CTBY opraHmsaumy obsa3aHbl obecnevymTb Hagnexallyto
3aWNTY KOHOUABHUMANLHOW MHGOPMaUMK, B TOM Yncie
C NpUMEHeHneM CepTUOULMPOBAHHbLIX CPeACTB 3aLLNTLI.

Ans MoaepHU3auum BbIHUCAUTENLHOU MHPPACTPYKTY-
Pbl TAMOXHW NpeanaraeTca MCNoAb30BaTb CUCTEMbI anna-
paTHOM BMPTyanmsaumm, nmMeloline cieayolme npemmy-
LLecTBa No CPaBHEHMIO C MPOrpaMMHOM:

e yrnpouleHve paspaboTiy naaTdopm BUPTyanm3aumm

3a CYeT MpeaoCTaB/eHMs anmnapaTHbIX MHTepden-
COB yNpaBAeHus 1 NOAAEPNKKN BUPTYaNbHbIX rOCTe-
BbIX CUCTEM;

* BO3MOXHOCTb YBEUYEHNS OLICTPOAENCTBMA NAaT-
GOopM BMpTyanm3aLnm;

* BO3MOXHOCTb HE3aBMCMMOrOo 3amnycka HecKONbKMX
BMPTYanbHbIX M1aTOOPM C BO3SMOXXHOCTbLIO NEPeKsIHo-
YeHWS MeXAY HUMK Ha annapaTHOM YPOBHE;

* HE3aBUCMMOCTb FOCTEBOV CUCTEMbI OT apXMUTeKTy-
Pbl XOCTOBOW NAaThopMbl 1 peanmsaummnm nnathop-
Mbl BUPTyanm3aummn.

OAHUM 13 TpeboBaHMIN K MOAEPHM3ALMN BbIYUCIUTEN b
HOW MHPPACTPYKTYPbl ABISETCS HAMYMe Y CUCTEMbI BUP-
Tyanmsaumm ceptmdurkara Ha COOTBETCTBME PYKOBOAS-
WMM OOKYMEHTaM:

e «3alMTa OT HECAHKLMOHMPOBAHHOIO AOCTYNA K UH-
dopmaumn. Hactb 1. MporpamMmHoe obecnevyeHune
CPeACTB 3aWmThl MHGOpMaumn. Knaccmdmkaums no
YDOBH!IO KOHTPONA OTCYTCTBUSA HeAeKI1apypOBaHHbIX
BO3MOXHOCTEM» (FToCTexKkoMMccma Poccum, 1999) — He
HUMXKe 4 YPOBHS KOHTPONS,

e «CpeAcTBa BLIYUCIUTENLHOW TEXHUKM. 3aLLMTa OT He-
CaHKLMOHMPOBAHHOIO A0CTYyNa K MHbopMaumu. Mo-
KasaTenu 3aWwmeHHOCTN OT HeCaHKLMOHMPOBaHHO-
ro goctyna K nHdopmaummn» (froctexkommccus Poc-
1K, 1992) = He HKdKe 5 Knacca 3aWmnULeHHOCTH.

CnefyeT OTMETUTbL, YTO A4pa CepTUPULMPOBAHHbLIX
onepaumoHHbix cuctem (OC cemerictea MCBC 1 OC cne-
LManbHoOro HasHauveHmsa Astra Linux Specail Edition) co-
6paHbl 6e3 noaaep XKy rmnepemsopa Xen. 3To nckato4aeT
BO3MOXHOCTb WX MCMONb30BAHNA B aBTOMaTM3VPOBaH-
HbIX cMcTemax, obpabaTtbiBatoLMx MHGOPMALMIO OrpaHmn-
YEeHHOro A0CTyNa, 1 pexkum napaBmpTyannaumm ang no-
BbILWEHMS MPOU3BOANTENLHOCTY FOCTEBbLIX ONePaLNOHHbIX
cucteM. CucTeMbl BMPTyanmsaumm 3apybexxHon paspa-
60Tk — VMware vSphere, Citrix XenServer n Microsoft
Hyper-V — nmeloT cepTndmrKaTt Ha COOTBETCTBME TObLKO
TpeboBaHUAM TEXHNYECKNX yC1oBUIA (TY) 1 He MOTYT BbITh

cepTMdUUMpOBaHbLI N0 TpebOBaHVIAM PYKOBOAALLNX AOKY-
MEHTOB POCCUMCKNX PEFYAATOPOB, Tak Kak UX MCXOLHbIE KO-
Lbl ABNFIOTCS 3aKPbITbIMU. BKIIOYEHHbIE B peecTp poccui-
ckoro MO «P-BupTyannsaums» n «Ckana-P» 06nanatoT Bbl-
COKMMU TEXHWNYECKUMM XapaKTepucTuKaMm, Ho He MMeT
ceptTudrkaTtor ®CTIK No TpeboBaHMAM 6€30MaCHOCTU NH-
dopmaumm 1, cnegoBaTensbHO, He YAOBAETBOPSAIOT Tpebo-
BaHMAM PyKOBOAAWMX AOKYMeHTOB. ROSA Virtualization
NMeeT CepTUPUKAT TONbKO Ha COOTBETCTBME TY 1 PYKOBO-
AAleMy JOKYMEeHTY «3almTa OT HeCaHKLUMOHMPOBAHHOTO
[0CTyna K HpopmMaumm. 4actb 1. MporpammHoe obecne-
YeHKe CpefCTB 3aWnTbl MHGopmMaumn. Knaccndurrkaums no
YPOBHIO KOHTPOAS OTCYTCTBMS HeAeK1apnpOBaHHbLIX BO3-
MoxKHOCTe» (FocTexkomMmccma Poccim, 1999) — no 4 ypoBs-
HIO KOHTPO/ISI, YTO TaKKe He COOTBETCTBYET TpeboBaHMAM
Ha MOLEPHM3aLMIO CUCTEMDI.

MporpaMmmHo-annapaTHbIi

Komnnekc «fopusoHT-BC»

MONHOCTLIO YAOBNETBOPSAET TpeboBaHMAM 3afaHns Ha
MOAepHM3aumio MHbpacTpykTypbl MOT nporpaMmmHoO-
annapaTHbii Komnaekc (MAK) «fopu3oHT-BCO» [9], a Tak-
>Ke MporpaMMHble KOMMAEKCbl «BrpTyannsaymm n ynpas-
nexdna» n MK «5pect» ToNbKO NPpU YCI0BUN YCTAHOBKN
B OCCH Astra Linux Special Edition pennsa «CMONeHCK».
CornacHo TpeboBaHWSAM, Ha MOLEPHU3ALMIO BbIYUCIN-
TenbHOW MHGPacTpyKTypbl MOT noacucTema BUpTyanm3a-
LM OO/KHA YCTAHABAMBATLCSA HEMOCPeACTBEHHO Ha an-
napaTHoe obecneyeHue 1 He Coaep>kaThb B CBOEM COCTaBe
OC obuiero HazHa4yeHus. Mcnonb3oBaHMe runepem3opa
MepBOro TWMNA CHMXAET pacxoAbl Ha 3aKkynKky v 0bCayxmn-
BaHMe, a Takxke GopMMpyeT 3alMLLEHHbIN CNOK BUPTya-
nM3aummy Mexay annapaTtHoOW NaaTGopmMon M yCTaHaBaN-
BaemMbIMK roctesbiMy OC.

MAK «Fopn3oHT-BC» gBNsSeTCH rmnepsm3opom 1-ro Tu-
na v yCTaHaBAMBAETCA HeNOCPeACTBEHHO Ha annapaTHyio
nnatdopmy. MexaHn3M CO34aHNA 3aMKHYTOM NPOrpamMmm=-
HOW Cpefbl peann3oBaH HenocpeacTBeHHO B MMAK «opu-
30HT-BC», B COCTaB KOTOPOro BXOAWT Cneunanmn3npoBaH-
Has cbopka sapa Linux, BkatoYas Moaynm a4pa, Ha OCHO-
BE KOTOPbIX M pean30BaH MexaH13M CO34aHNS 3aMKHYTOM
NpOrpaMMHON cpefbl. MIHCTannaums n oanbHerwas 3arpys-
Ka MAK «opn3oHT-BC» npomn3soasaTca ¢ USB-HakonmnTens.
rocne MHCTanNaUMM U HACTPOMKYM CUCTEMbI aBTOMATNYECKM
reHepupyeTcs napa «3akpbiTbi Y OTKPLITLINA KTOYY, 1 HN-
LManm3npyeTcsa MexaHmsm 3alnTbl. B mpouecce nHuumanm-
3aUMK AN BCEX MHCTANMPYEMbIX HA XKECTKUIM ANCK GanNoB
MAK «FOpr30HT-BC» CMCTEMOM aBTOMATUYECKM MOACHUTbI-
BaeTCA C UCNONb30BaHMEM anropntma SHA-T KOHTPOIbHASA
Xell-CyMMa, KOTopas NnoAMMCLIBAETCSH CreHEePUPOBAHHbIM
3aKPbLITbIM KHO4OM. TOoC/1e 3TOT0 NMOAMMCaHHAsN XeLlw-CyMm-
Ma COXPaHAETCS B PACLUMPEHHbIX aTpMbyTax GanioBom cn-
CTeMbI N1 KKAO0T0 dania B OTAeNbHOCTU.
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MOCKONbKY XelWw-CyMma C 31eKTPOHHOW MOAMMUCLIO CO-
XpaHAETCs B aTpmbyTax Kaxaoro dawna, npm Konmpoea-
HWK 1 NepeHoce GansioB B Apyrue AVPeKTOpUn NOAMMCaH-
Has xew-CcyMmMa KOMMpyeTcs COBMeCTHO C Gpaniamu. Ta-
KM 0BpaszoM, n3MeHeHne nyTu daria Ha BOIMOXHOCTb
NPOBEPKM NepeMeLLeHHbIX N CKOMMPOBAHHbLIX GanaoB
He BAMAeT. BCneACTBME TOTO, YTO 3aKPbITbIV K104, KOTO-
PLIM BbIM NOAMUCAHLI GarIbl MPU UHCTANNSALNY NPK ee
3aBepLlUeHUn yYHMUYTOXKAeTCA, MOAMUCATbL KOHTPOJbHYIO
CYMMY Kakoro-nmbo damna nocne npouenypbl MHCTaN-
NAUMW B XO4€ 3IKCNAyaTaunm U3fenms He npeacrasaser-
CA BO3MOXHbIM. B CBA3M C 3TUM NOC/e UHCTANNSLUNN N3-
nenua B cpege NAK «fopn30oHT-BC» HEBO3MOXHO BbIMNOJI-
HUTb Kakom-nnMbo damn, He MHCTANAMPOBAHHbBIN B X0A4e
npouefypbl Ha4anbHOW YyCTAHOBKM, NUBO M3MEHEHHbIN
B npouecce akcnayaTaumm.

MpoBeAeHHbLIN aHanM3 nokasan, 4To NMAK «Fopmn3oHT-BO»
n MK «bpect» 061a4at0T CXOKUMU QYHKLMOHANLHbIMY BO3-
MOXHOCTAMMK N0 GOPMUPOBAHUIO 3aMKHYTOM MHOOPMa-
LNOHHO-BLIYNCINTENLHOW cpeabl. OAHAKO MCMOb30BaHMe
MeXaHK13Ma 3aMKHYTOM NpOorpaMmMHou cpefbl B MAK «opu-
30HT-BC» BKJIOYARTCA NpK YCTAHOBKE M34ENA 1 He Tpe-
OyeT OT aAMUHNCTPATOPA AONONHUTENbHbIX 4ENCTBUM MO
BKJ/TIOYEHMIO MEXaHM3Ma CO3[4aHWs 3aMKHYTOW NporpamMmm-
HOW Cpefbl U reHepauuu Kao4en ana nognmcu Gamnos,

Komponenta’

He ABASIOLLMXCA UCNONHUMbIMY Gannamu dopmata ELF
(Executable and Linkable Format — ¢opMaT MCNONHNUMbIX
M KOMMOHyeMbIX Gannos). Takmm 06pazom, Bbibop MAK «Fo-
PU3OHT-BC» 3HAYUTENILHO CHMXKAET BEPOATHOCTb OLLKNOKM
AAMMHMCTPATOPA NpY YCTAHOBKE M HACTPOWKe 6e30nacHo-
ro GyHKUMOHMpoBaHus. Kpome Toro, MAK «opu3oHT-BC»
N03BONSIET M36eXaTb AONONHNTENbHbIX 3aTPaT Ha CUCTEM=-
HOe NporpamMmMmHoe obecrneyeHne, Tak Kak OH ABASETCS M-
NepBr30pOM MepBOro TWMa M yCTaHaBAMBARTCS HeMoCpes-
CTBEHHO Ha annapaTHyo n1atdopmy.

Ans obecneyeHmns 0TKa3oyCTONYNBOCTU MOXKET UCMOMb-
30BaTbCSs KNaCTepu3aLms CepeepoB Moz yrnpasaeHnem «o-
PU3OHT-BC» ¢ ncnonb3oBaHuem dyHkunm High-Available
(HA) knacTepa BbICOKOM OCTYNHOCTU. «TOpU30OHT-BC» Tak-
>Ke MO3BONART KNAaCTePM3NPOBATL CUCTEMbI XPAHEHUS AaH-
HbIX CepBepoB, 06beAMHMB 1X B 0OLLYIO pasfensemMyto pac-
npegeneHHyto CX/. Ha nepBom 3tane MogepHusaumnm npes-
naraeTcs yCTaHOBUTb Ha MMetoLmecs Ha noctax MOT ©TC
cepeepbl Aquarius Q51 (Ha KaxxoM NoCTy pa3BepHyT OAMH
cepBep) rvnepsm3op «Fopn3oHT-BC» 1 pa3BepHyThL NOBEPX
Hero ABe BM c cepsepamum AVIC «ANCT-M», a TakoKe «Y4eT To-
BApOB Ha BX» n «OdpopmneHne TMO». 3T0 obecneymT BO3-
MOXHOCTb MepeHoca 13 MMeLWencs MopanbHO ycTapes-
Wwer MHGPACTPYKTYpbl MpOrpaMmMHoe obecneyeHmne Tamo-
XKEHHOW CNY>XObl HA HOBYIO @annapaTHYo NAaTGopMy.

"RAYSTAR
OLE or

AO «KoMnoHeHTa» — oduumnanbHbin gucTpubyTop Raystar B Poccuu

RFC350X-AYH-DNN NEW

3,5-aronmosbin IPS TFT LCD moaynb ¢ paspelueHnem
320%X240 ana NpOMbILUNEHHbIX, U3MEPUTENbHbIX

¥ MeAULMHCKUX NPU6GOpPOB.

MoppepxuBaeT 24-6UTHbIN UHTepdelic RGB

fipkocTb: 500 Nit

CooTHoLLeHne CTOpoH: 4:3

KoHTpacTtHocTb: 800

LLinpokui yron o63opa: no ecem ocam 80°
Pa6oTtaeT npu Temnepatype: ot —20 °C go +70 °C
Temnepartypa xpaHeHnus: ot —30 °C po +80 °C

Ha npaeax pexnamsl

® 84951502150 |

@ www.komponenta.ru |

¥ info@komponenta.ru
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B nmetolwlencs MHGPaCTPyKType peanm3oBaHbl GyHK-
UMM MHGOPMaLUMOHHOW 6e30nacHOCTY Ha base MO «Kpun-
TOlMpO» C MCNofb3oBaHMem USB cmapT-kapT. MO «opu-
30HT-BC» obecneymBaeT Npo3padHbi npobpoc USB-nop-
TOB CepBepa B Lenesbie BM, 4TO rapaHTvpyeT KOpPeKTHYo
paboTOCNOCOBHOCTL MCNONb3yeMbIX CPeACTB MHDOPpMa-
LVOHHOW 6e30MacHOCTM B BUPTyanbHOW cpefe. B ru-
nepBm3ope «Fopr30oHT-BC» peanm3oBaHbl YHKLUW BUP-
TyanbHOM CeTeBOM MHPPACTPYKTYpbl, 0becnevmBaeTCs
KoMMyTaumsa Ethernet ¢pertmos BM 1 mapuwpyTtmsaumnsa
IP-nakeToOB. BO3MOXHO pa3BepThiBAHWE BUPTYANbHbLIX MH-
GOPMALMOHHbIX CeTer pasNIM4YHON KOHGUIrypaumn, pasae-
NIeHVe BUPTYaNbHbIX KOMMYTaTOPOB Ha OTAE/NbHbIe LNPO-
KoBellaTenbHble (Broadcast) AOMEHbI C UCMOMb30BaHMEM
VLAN (cTaHaapT 802.1q). Takxke BO3MOXHO 06beanHeHue
Broadcast-4OMeHOB C MCMN0Ab30BaHMEM QYHKLMI MapLU-
pyTM3aunmM, 4TO NO3BONSET CO34aBaTb B pamKax O4HO-
rO rMnepBM30opa BUPTyanbHble CeTeBble CTPYKTYpbl pas-
NUYHBIX KOHOUTYPaUNIA. BUpPTyanbHble CETU MOTYT ObITh

T'pymma cepBepoB IprIOsKeHUH OTC

— T T —

N

- N

CepBep Ne1 CepBep N2 2

CKOMMYTUPOBAHbLI C U3NYECKMMUN BHELIHUMU CeTaMMN
nepefayn AaHHbLIX C MCMNONb30BaHNEM GU3NYECKMX CeTe-
Bbix (Ethernet) MHTepdecos cepeepa. CpeacTsamum «Io-
PM30HT-BC» moaaep>kmBatoTca GyHKLUMM arperaumm cete-
BbIX KAHAJIOB CBSA3M, 4TO 06ecrneymBaeT MakCUManbHYO
NPON3BOAUTENLHOCTbL UM OTKA30yCTOMYMBOCTL CoemHe-
HUA MeXAy BUPTyanbHOW U GU3MYEeCKON Cpeaoun nepe-
[adyn OaHHbIX.

JTanbl MOAEpHU3aL UK

BbIYUCAUTENbHBIX CTPYKTYp MOT

ABTOMAaTM3aAUNIO pacnpefeneHHbIX TeEppnUTOpnaibHO C-
cTeM npegnaraeTcd NnpoBecT B ABa 3Tana. |_|pl/l 3TOM Ha
nepBoOM 3Tane MOepHM3aLNM He peann3yroTcst GyHKLNK
OTKA30yCTONYMBOCTM MHOOPMALMOHHbLIX CUCTEM MPU Bbl-
XO[e M3 CTPOS CepBepoB MHGPACTPYKTypbl. CyllecTBytO-
e KaHanbl CBA3W MeXay NoCTaMmn He MO3BOAKT Oopra-
HWN30BaATb HA-K}'IaCTep mMeXxay cepsepamMmn 3TUX NOCTOB. Ha
BTOpPOM 3Tane MoJepHn3aunm npegnaraetca OCHaCcTuTb

Pe3epBHAas IPYIIIa BUPTYAIbHBIX MAIKH VDI

C: - CUCTEMHBIN JUCK C: - CUCTeMHBIH JUCK

D: - muck B[, D: - guck BJ] C: -
F: - QUCK c npodUIIMu
Hosp30BaTeNeit BM \Ip

CUCTeMHBIHA C: - CUCTeMHBIN C: - CHCTeMHBIT
IHICK IUCK o oo JHCK
obunp” \\ITpodunp™ \\ITpodunp™

Hepennmuuupyemas 061acts CXJT,

Penmunupyemas o6imacts CXJT

TpyImIia BUPTYaabHBIX MalUIuH VDI"

C: - CUCTeMHBI
IIUCK
\\[Tpodunp"™

C: - CUCTeMHBIN
IIHCK
\\[Tpodunp"™

IIACK
\\ITpodpunp™

C: - CUCTeMHBIN

Pe3epBHasI TPYIIIIA CEPBEPOB IIPUIOKEHUI OTC"

Cepsep N21

KaHaJI CHHXPOHHOM PeIUIMKaLuU

Cepsep N2 2
C: - CUCTEMHBIH JUCK C: - CUCTEMHBIH JUCK
D: - nuck B[ D: - nuck B
F: - IMCK c IpoQUIIMHU
oJb30BaTeNe BM

- J

Heperuiuuupyemas o61aactb CXJJ,

PeruiMuupyemas o6maactb CXJJ,

Puc. 1. CxemMa CepBEpHOIO y3jIa TUIIOBOIO TAMOXXEHHOIO I10CTa
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KXKALIV MOCT ABYMS AONOHUTENbHLIMW CEpBEpPaMM C yCTa-
HOBJTEHHbLIM TMMEPBU3OPOM €I OPU3OHT-BCY C QYHKUMAMMN
PCX/[ 1 OpraHm3oBaTb OTKa30yCTOMYMBbIN KnacTep C 06-
Wen pasaensiemMon CUCTEMOW XpaHeHMs AaHHbIX Ha 6a-
3€ NNOKaNbHbLIX AMCKOBbIX MOACUCTEM CEPBEPOB — y4acT-
HNKOB KnacTepa. OT0 obecnevymT HenpepbiBHYO paboTy
NpOrpaMMHOro obecneveHvisi CepeepoB 1 paboymx CTaH-
LM TAMOXEHHbIX MOCTOB MPW MOJTHOM BbIXOA4Ee M3 CTPOoS
MPOV3BOMLHOrO CepBepa kjiacrtepa, NMbo ero oTaenb-
HbIX KOMMOHEHTOB (AMCcKOB HDD, ceTeBbIX MHTepdencos
MT.A4.). OTKA30YCTOMYMBOCTbL AOCTUIAETCS 3@ CHET UCMOSb-
30BaHMA OyHKUMM HA-knacTepa «Fopm3oHT-BC» 1 QyHK-
UM obecneveHms oTkasoyctonymBocTm PCX/A Ha baze MO
«[Opn30OHT-BC».

LONoNHNTEeNbHbIe CepBepbl KnacTepa AOKHbI BbiTb CO-
NOCTaBVMbl MO OCHOBHbLIM TeXHUYECKMM XapakTepncTmn-
Kam C MMeLMMCst cepBepoM. Kaxnabiv cepsep KknacTe-
pa [OMKeH BbiTb OCHALLeH MUHUMYM ABYMS 10G Ethernet-
nHTepdencamu. ns KOMMyTaLMm CepBepOB Mexay Cobomn
nomKeH 6bITb ncnonb3oBaH 10G Ethernet-kommyTaTop
C QYHKUMAMK arperaumm kKaHanos cCBa3w. Mpegnaraet-
Ca nepeBecTn Bce paboyme mecTa nonb3oBaTesen Tamo-
KEHHOro nocTa B MHdpacTpykTypy VDI (okono 48 pabo-
4MX MECT Ha nocT). Takoe pelleHne obnanaeT BbICOKMMM
XapakTepUCTUKaMM HaAeXHOCTU 1 OTKA30yCTOMYMBOCTH,

OHAKO TpebyeT Cepbe3HbIX KAMMTANOBAOXKEHNI: 3aKym-
KW AABYX AOMONHUTENbHbIX CEPBEPOB Ha KaXAbIM TAMOXKEH-
HbLIM NOCT. B CBSA3M C 3TVUM NpefnaraeTcs apxmTekTypa, no-
3BONAWAn 0becneynTb 0TKA30yCTOMYMBOCTb BbIYMUCIN-
TeNbHOM MHBPACTPYKTYPbl MPY YCAOBUK 3aKynKK OAHOrO
AOnonHUTenLHoro cepeepa. CTPYKTypHas cxema cepeep-
HOW apXMTeKTypbl TUMNOBOr0 TAMOXXEHHOr0 NocTa nNpuee-
[eHa Ha puc. 1.

B AaHHOW apxMTekType npeAnofaraeTcs, 4To ABa cep-
Bepa BMPTyanmsaumm, KOTOPbIMM OCHALLAeTCsS TaMOXKEH-
HbLIM NOCT, UMEIOT 3aKPenaeHHoe 3a KaXKAabiM V3 HUX onpe-
AeneHHoe GyHKUMOHANbHOe HazHayYeHe. Ha 04HOM K3 HUX
(cepBep N2 1, puc. 1) B BUPTyanbHOW Cpese pa3MellarnTcs
cepBepbl NPUNOXKEHUI MO TAMOXEHHOro nocTa («YyeT To-
BapoB Ha BX», «ObopmnerHune TO», AUC «AUCT-M» 1 ap.),
Ha apyrom (cepsep Ne 2, puc. 1) — BUPTYyabHble MALIUHbI
nonb3osaTtenen VDI AaHHOrO mocTa.

Ha xpaHunnuwax «fopusoHT-BC» BCe AUCKM CepBepoB
Nel,2(C:/,D:/, F:/)(busnyeckme n normyeckmne Toma)
npeacTaBnstoT cobon dannbl (M/mnmn pasgensl). B coto
o4vepeflb, XpaHWAKMLA « 0pM30OHT-BC» pasgensaoTcs Ha pe-
NAMLMPYEMYIO M Hepenavumpyemyto obnactu. Mexay cep-
BepaMV OPraHmM3yeTcs KaHan CMHXPOHHOW pernmKaumn
CpeacTBamu «Fopmu3oHT-BC». Ha Hepenavumpyemon obna-
CTW XpaHWNMLLA cepBepa BUPTyanm3aumm 1 pacnonaraiorcs

NPOXOAUT OOHOBPEMEHHO C BbICTABKOW «NTA-YPAJN 2019»

WWW.PTA-EXPO.RU
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cncTeMHble anckin cepsepos N2 1,2 (C: /), apyrne ancku n pacnonaraTbca Ha amcke F:/cepsepa Ne 2. 1ng ynpas-
CepBepoB C HemsmeHsaembIM MO 1 AaHHbIMK, & TaKXKe CU-  JIeHUs pacnpefeneHHbIMY pecypcamm KnacTepa B M3gennm
CTeMHble AnCckn BM VDI (cnucTemHble Anck BM VDI Ha cep-  MCMONb3YIOTCA CPeACTBA MeHeAXKepa pecypCos.
Bepe BMpTyanmsaumm 1 ABnstoTCS akTyanibHLIMW KOMUSAMU/ Mpw BbIXO4E M3 CTPOSA OLHOrO W3 CepBepoB BMPTya-
CUCTeMHbIX anckoB BM VDI ¢ cepsepa BupTyanmsaumm 2. 1o nM3auny cpeacTeaMu knacrtepusaumu «Fopu3oHT-BC»
aBaAPUIMHOIO NEpPeKTIOYEHUS 3TN AUCKM HE MCMONL3YIOTCS,  obecnevymBaeTcs BKAOYeHMe BM BblileALlwero 13 cTpos
YTEHME U 3aMnCb HA HMX He NPOM3BOAATCA). Ha penanumn-  cepeepa Ha paboTatwollem cepsepe (Hanpumep, Npu Bbl-
pyemon 06/1acTu XxpaHuaMLLa CepBepOB BMPTyanumaummnl, 2 X04e 13 CTPOs cepsepa BUpTyanmsaumm 1 cepsepbl Ne 1
PacnonaraloTcs ANCKN C U3MEHSAEMbIMU AaHHBIMK (peflak- 1 2 Mepe3anycTaTcsa Ha cepBepe BUpTyanu3aumm 2). Mpu
TUpyemble LOKYyMeHTbl, b/l nepeHocKMble MpoduaN MOMb-  3TOM MOXeT HabnoaaTbCs obllee CHUXXeHne Npon3Bo-
30BaTenen 1 apyrue GamnoBblie MHPOPMALVOHHbIE 06beK-  AUTENbHOCTM CUCTEMbI, HO paboTocnocobHoCTL BM VDI
Tbl, KOTOPbIE U3MEHAIOTCA B X04e paboTbl U MMEKT npak- 1 cepBepoB N2 11 2 COXpaHUTCS B NOTHOM 0bbeme. Mo-
TUYECKYIO LLEHHOCTD). CKOMbKY OaHHbIE, pacnonarawwmecs Ha obwem penam-
Ha pennvumpyemon 06nacTv XpaHnnumLLa cepsepa BUp-  LVPYEMOM XPaHWAKMLLE, BCeraa HaxXxoAAaTCs B akTyasb-
Tyanusaumm 2 pacnonaraioTcs cucTemHble amckmn (C: /), HOM M KOHCUCTEHTHOM COCTOSHUM, MPY aBapUMNHOM ne-

Apyrue ouckuy ¢ HemsmeHsemMosiM MO v gaHHsiMm1 BM VDI, peKtoYeHNN CepBepoB BUPTyaam3aLnm noTepu AaHHbIX
a TaKkKe cucTemMHble ancku (C: /) u apyrve AUCKK C HeM3-  He Mpou3onaeT.
MeHseMbIM MO 1 AaHHbIMK cepBepoB N2 1, 2 (cUMcTeMHble CornacHo naaHy MoAepHusaumm CMCTeMbl, Ha KaXX4oM

ONCKK cepBepoB N2 1, 2 Ha cepBepe BMPTyanM3aunm 2 sB-  TaMOXKeHHOM nocTy MOT 4o/ KHA BbITb yCTaHOBNEHA NaaT-
NAOTCA aKTYalbHLIMW KOMUAMU CUCTEMHbLIX AMCKOB Ccep-  dopma BMPTyanmsaumm «Fopm3oHT-BC» ¢ nocneayowmm
BepoB N2 1, 2 c cepBepa BUpTyanm3aumun 1; 40 aBapmMHOTo NOAKMOUYEHMEM K LieHTpanbHoMy obucy MOT (puc. 2). Ha

neperiloYeHmns 3T ANCKN He NCNOMb3YIOTCA, YTEeHME M 3a-  KaXA0M TaMmoxeHHOM nocTy MOT Ha cepepe Aquarius T51
MUCb HA HUX He MPOU3BOAATCA). D27 ycTaHasamBaeTcs 3alymieHHas nnathopma BupTyann-
Mpodunu nonbzosatenen Windows BM VDI B npeana-  3aunu «Fop13oHT-BC» B cneaytowen KOHGUrypaumm:
raemMou apxmTekType LO/MKHbLI ObiTb HACTpOeHbl B Active * [AMCKOBAs MoacucTemMa: Bce SSD-AWUCKM obbefuHe-
Directory Kak nepeHocuMble npodunn (roaming profile) Hbl B MaCCKB, Ha KaXKAOM CO34aHbl iBa JIOTMYeCcKmMX

pasgena ¢ GannoBon CMCTeMon ext4d. TMepBbIn pas-
[en COAePXWUT CUCTEMHbIE U KOHOUIYPALMOHHbIe
dannbl runepsmnsopa «fopn3oHT-BC». BTopown pas-

m TonoBHO odrc MOT, [le/1 HAa3HaYeH B Ka4ecTBe ObICTPOro XpaHUAMLWA ANS
r. 3eMeHorpaz, BUPTYaNbHbIX MalUVH, UAK UX OTAENbHbLIX AMCKOB.
_ TIAK «Topu3oHT-BCH. WnnHaensbHble ANCKKU 06beaMHeHbl B MacCMB. DTOT
CHCTeMa TPYIIIIOBOLO pasfien MCnofb3yeTcs B KaYecTBe MedsIeHHOro xpa-
VRPRERREE0 A HUAMLWA ANCKOB BM;
| ~— e KOHOUrypaums CeTeBOW NOACUCTEMDI: BHYTPU Ka-
\

[0ro runepsursopa «FopusoHT-BC» HacTpamnBaeTtcs
BMPTYyanbHbIM MapwpyTtuzatop Open vSwitch ¢ noa-
KNOYEHHbIM BHEWHUM (DU3NYECKMM) U BHYTPEHHUM
(BUPTyanbHbLIM) MOPTaAMMU.
MarucrpanbHas CeTeBaga cTpyktypa MOT aBngercd maplwpyTmsnpye-
fera Ol MOM 1 MMeeT y3Koe MecTO B BUAe C1abbix KaHaN0B CBS-
31 CO CKOPOCTbO nepefa4vm 10—-50 MOUT/C OT TaMOXKeH-
/ \ HblX MOCTOB A0 LeHTpasibHOoro ynpasneHns MOT. Bce
TaMoXXeHHEIi rocT , TaMOKeHHEIN 110CT CcepBepbl C YCTaHOBNEHHbLIM TAK «TOpn30HT-BC» npn no-
MOT Ne1 N\ MOT Ne 21 ;
MOLLW MapLpyTU3IMPYEMDbIX CeTen MMelT CBA3b C LeH-
500 TpanbHbIM CEPBEPOM B . 3efeHorpa. B ueHTpanbHOM
ynpasneHun MOT ycTtaHosneH MAK «[opn3oHT-BC» € fo-
@ @ 6aBNEHHOM POMbIO AAMUHUCTPATOPA U Pa3BEPHYTOM CU-
cTemMol rpynnosoro ynpasnedusa (Cry). B Cry go6asne-
Hbl CepBepbl C YCTAHOBNEHHOW N1aTGOpPMON BUPTyanmn-
3aUnu «FOpU30OHT-BC» NS KaXKA0ro TaMOXKEeHHOro nNocTa.
B3anmopencrtemre mexay CIY u rmnepBmMsopamm ocyule-
Puc. 2. CxeMa OpraHu3aluy HHGPACTPYKTYPEHL cTBAsieTCs no npotokony TCP/IP cykaszaHmem IP-afpecos
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CrHcTeMa rpynmoBoro ynpasieHus (CT'Y) «Copu3oHT-BC»

ITAK «I'opr30HT-BC»

BM BM M BM BM BM BM m
BM BM m BM BM BM BM m
THIIePBH30D TUIIePBH30D TUIIEPBU30D

ITAK «T'opu30HT-BC»

ITAK «['opu30HT-BC»

SSD HDD SSD HDD A SSD HDD
Open vSwitch Open vSwitch Open vSwitch
ethO sys0 etho sysO etho sys0
[ CeTp ®TC J

Puc. 3. KoHQUTypaLKs LIeHTPAJIN30BAaHHOIO YIIPABIEeHUSI

nnv DNS-1MeH cepBepoB. 3anyuleH NOCTOSAHHbIN MOHUTO-
PUHT COCTOAHUSA TMNEepPBU3OPOB.

CTaHaapTHas KOHGUrypaums noapasymeBaeT [06aB-
NIeHVIe BCeX CEepBEPOB B OAMH NOTMYECKUI KnacTep M nc-
N0Nb30BaHMe OAHOro 0buwero xpaHnnumuwa. OAHaKko AaH-
Has KOHOUrypaumsa B ceTeBon nHdpacTpyktype MOT He
peannsyema, Tak Kak kaHasbl CBA3u Mexay cepsepom c CIY
B rOJIOBHOM 0ducCe 1 cepsepamu BMPTyanmsaumm Ha ta-
MOXEHHbLIX MOCTax 061aAaT HU3KOW MPOMYCKHOW Cno-
COBbHOCTbIO. C Uenbo NOYHEeHUS BO3MOXHOCTW LeHTpa-
IN30BAHHOTO MOHUTOPUHIA 1 YNPaBAEHNS BUPTYaNbHOM
MHOPACTPYKTYPOM CO3AAeTCA CAeayowas KoHOUrypaums
(puc. 3).

B cncTeme co3paetca 32 noruyeckmx Kaacrtepa no nme-
HaM MOCTOB, KaXAbIM 13 KOTOPbIX COAEPXKMUT B cebe:

VHTEPHET-MATA3VH
www.SMD.ru
3N1EKTPOHHbIE KOMMOHEHTbI
ﬂﬂﬂ HOBQPXHOCTHOI'O
MOHTaXa

HOBOE B MPOrPAMME NOCTABOK
+ HuakoomHble peancTopsl Tnopasmepos 0402 v 0603
« Kepamudeckue koHAeHcaTopkl BonbLUOH EMKOCTH

<

e CepBep TAMOXEHHOro nocTa (C ycTaHOBAEHHbIM «[0-
PU3OHT-BO);

e OMMCaHMe ceTeBbIx NapameTpoB (BUPTyasbHas CeThb)
018 TAMOXEHHOro nocTa, C yHukanbHbIM MAC-aa-
pecamu BO Bcen ceTnt MOT;

* JIOKa/IbHOE CUCTEMHOE XpPaHWULLE TMNepBmM3opa Ha
SSD-anckax;

e JIOKanbHOe XpaHuauie 06pasos (AMCKOB) rUnepen-
30pa Ha WNWHAENbHbIX AMCKAX;

* JIOKaNbHAA rpynna nosib3oBaTesnen n Noab3oBaTenm
TaMOXXEHHOI0 NoCTa.

MNoaobHoe peleHne obecneyrBaeT:

* LIeHTPANM30BAHHbLIVI MOHUTOPUHT U yNpaBAeHne cu-
CTeMOV BUPTyanmsaumm,

* OrpaHu4MBaeT BO3MOXHOCTL OWMOOK MPU UCMOb-
30BaAHUN M aAMUHUCTPUPOBAHNY;

e 3anpewaet MUrpaumo AUCKOB U BUPTYa/IbHbIX Ma-
LWMH MeX Ay NOCTaMM No Meas1eHHbIM KaHanam CBsi3u,

e V30AMpYeT pecypchbl knactepa (CeTu, rmnepemn3opsl,
XpaHWAMLLA, FPYNMbl NOAb30BaTeNen);

* MO3BONAGT UCMONb30BaTb MHAVBWMAYaNbHbIE Mapa-
MeTpbl 1 MpaBmMaa AOCTyNa NOMb30BATENEN HA KaXK-
LOM MOCTY.

Kpome cepBepHOM BUPTyanm3aLmm peanmsyetca nHdpa-
CTPYKTYpa BUPTYyasbHbIX paboynx ctonos (VDI), 4To noTpe-
byeT MoandMKaLMM YaCTK NPOrpamMmmMHOro obecrneyermns CI'y.
B cTaHAapTHOM Cxeme BCe KOMMYHMKaLMW MOAPA3yMeBatoT
MCMNOMb30BaHME LeHTpanbHoro cepeepa ¢ CIY. B ycioBusax
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T'unepsusop ITAK «[Opr30HT-BC» Tunepsusop ITAK «[Opr30HT-BC»
CrcTeMa IPYIIIIOBOro yrpasiaeHus (CI'Y) Heartbreak CrcTeMa IPYIIIOBOro yipasiaeHus (CI'Y) 74:' A
Bpoxkep MOAKIIOYeHUHN Bpoxkep MOAKIIOYeHUHN
\ \
\ |
Floating IP
[ CeTp ®TC
TaMO>KeHHBIH TaMO>KEeHHBIH
mmoct 1 moct N
T'unepsu3op Tunepsu3op T'unepsu3op T'unepsu3op

TTAK «T'opr30HT-BC»

TIAK «Topu30HT-BC» 3 3

CX[, CXL

Bpokep
TIOAKIIOYEHU N

Bpokep
OO KIIOYEeHU N

5
3

Puc. 4. CxeMa BUPTYUIbHBIX PA60YUX CTOIOB

MOT 370 npvBeaeT K KOIM3NAM BO BpeMs Ceccumn yaaneH-
HOro paboyero cTona, yBeNMYeHMI0 BpPEMEH M OTK/TMKA M MO~
BLILUEHHOW YTUAM3ALLMM NPOMYCKHOM CMOCOBHOCTY KAaHANOB.
Ka>kabIV TMNEepBM30P CUCTEMbI COAEPXKMT HACTPOEHHbIV 1 3a-
MyLLeHHbIN 6pokep NoaKMoYeHn. CBeAeHWS 0 TOKaNbHbIX
6pokepax noAkMoYeHNn (MopT 1 CeTeBOW aapec) coaepxat-
ca B CI'Y. TOHKME KNMEHTbI NOy4atoT napamMeTphbl 4oCTyna
1N MapwpyTbl OT CI'Y B UeHTpa/ibHOM odpuce. CoenHeHMe
C BM nponcxoanT B COOTBETCTBUM C MOYHYEHHLIM MapLUpy-
TOM Yepes 10KanbHbIM 6pokep nocTa (puc. 4).

MpV OTCYTCTBUM CBA3M C LLeHTPasIbHbIM OPUCOM COTPYLAHN-
KV TAMOXKEHHOr0 MOCTa NOCPeACTBOM TOHKMX KIIMEHTOB MO-
FYT OCYLLeCTBAATb MNOAKMOYeHe K BM, 3anyLeHHbIM Ha J10-
KaNLHOM r1MNepBK30pe NoCTa, NCMOb3ys MeCTHbLIN CerMeHT
NIOKANbHOW BbIYUCIUTENbHOM CETU. TpK NepBoM 0bpalleHnn

TTAK «I'opr30HT-BC»

CXI,

TIAK «Topu30HT-BC» 3 3

(@01

n 8

Bpokep
TIOAKIIOYEHU N

5
3

Bpokep
OO KIIOYEeHU N

K 6pokepy nogkaoueHnn CIY (B UeHTpanbHOM oduce) no-
JTlY4eHHbIe AaHHble 06 aBTOPM3aLIMK B X3LUMPOBAHHOM BUAE

50

cTan

MPOEKTHBIA MHCTHTYT

KomnnekcHoe npoexTposanue
MPOMBILLIEHHbIX NPEANPUSTHIA

OAO «CraBpononbckui
OneKTPOHMPOEKT»
355029, r. Ctapononb,
yn. NeHnHa, 468

ner

y6exnaem
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NykoBka
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COXPaHAKTCSA B IOKAIbHOM HBpOKepe MOAKYEHNI NOoCTa.
Ecnn coeamHerne ¢ CIY byaeT OTCYTCTBOBATb, TO TOHKMM
KJMEHT 3anyCcTUTCS C NapaMeTpamMmm, XpaHALWMMNCS 10Kab-
HO. B Ka4yecTBe annapaTHOro obecrneyeHms TOHKMX KINeHTOB
MCMONL3YIOTCA CYLWECTBYOLLME pabo4yme MecTa, 3arpy3Ka ocy-
LLLeCTBNACTCA C MCMONb30BaHMEM BHeLLHero Hakonutens. Cy-
LLEeCTBYIOLLME JaHHbIe HA pabo4eM MeCTe OCTATCS Ha TIOKa/b-
HbLIX AVCKaxX U MpY HEOBXOAMMOCTM MOTYT BbITb MOJTYYEHbI.

[NA KaKA0T0 TOHKOr0 KAVeHTa NOATOTOBJIEH «30/10TONY
06pa3 paboyero mecTa, COOTBETCTBYOLWNM TPebOBaAHUAM
K pabo4mm mectam MOT. M3 «3010TOro» 06pasza cosaa-
Hbl BM ong ncnonob3oBaHua B cpege VDI B cOOTBeTCTBUN
c npuHaTon B8 MOT nonutmkon 6esonacHocTn B CI'Y co-
3[aHbl Y4eTHble 3aNncy COTPYAHMKOB, & TAKXKe CKOHOUTY-
PVPOBaHbI MHAMBMAYANbHbIE MPaBa A0OCTyNa. Ha KaXxayto
BM HasHaveHbl npaBa foctyna.

OTKasoycTon4mBoCTbL CIY OOCTUTHYTA MyTeM UCMO/b-
30BaHuMs floating IP 1 3anycka HeCKONbKMX 3K3eMNASpoB
CI'Y Ha pasHbix cepBepax LeHTpanbHOro noapasfieneHms
MOT. B cnyyae aBapumum ynpassieHme nepexogmT K Apyromy
sk3emnnapy Cr'Y, npy 3TOM CeTeBOW aapec OCTaeTCs Heuns-
MEHHbLIM U «MepeesdkaeT K BbIopaHHOMY CUCTEMON 3K3eM-
nnapy. BocctaHoBieHMe MPONCXOANT aBTOMATUYECKN U He
TpebyeT y4acTnsg aoMmUHMCTpaTopa.

B pesynbTaTe BHeApeHUS NNaTGopMbl BUPTyanm3aumm «Io-
PU3OHT-BC» oXkmnpaeTca AOCTUXKEHWE CNeayioWwmX npenmy-
LecTB B paboTe MOCKOBCKOW 061aCTHOM TAMOXKHM:

e obecneyeHmne GYHKLUM LLEHTPANM30BaHHOr0 aAMMHMN=-
CTpUpOBaHMA rocteBbix OC C UCNONb30OBAHNEM eau-
HOro Beb-nHTepdenca ynpaBneHns,

e obLlee NOBbIWEHME HAAEXKHOCTU U OTKA30yCTOMYU-
BOCTM CMUCTEMbI 33 CHET pe3epBMpoOBaHMAg B obnake
«OpU3OHT-BC;

e MOBbIWeEHMe 6e30MNaCHOCTU GYHKLNOHWMPOBAHWS NPO-
FPaMMHbIX TPUAOXKEHWI, TaK KaK «FOPU3OHT-BC» aB-
NAeTCa CepTUONLMPOBAHHLIM CPEACTBOM 3aLLUMTLI NH-
dopmaumMm 0Te4eCTBEHHOTO NMPOM3BOACTBA;

Cankr-N
yn Marp.
, nat. A, nom. 1

NOHEHTOB

* yBeAMYeHMe CKOPOCTU MCMOAHEHUS MPOrpaMMHLbIX
NPUNOXKEHMI 3a CHET MCMNONb30BAHNSA BCTPOEHHbIX
dYHKUMI «TOpU3OHT-BC», 0becneymBatoLLMX MCNONb-
30BaHMe BbICTPbIX SSD-ANCKOB B KAYeCTBe KaWa ans
6onee MeaneHHbIX HDD-AMCKOB CepBEPOB C aganTa-
LUMen K BUPTYaNbHOW CPeae;

* MOBbIEHWE KOHTPOAS HaZ NMPOW3BOANTENLHOCTbIO
CUCTEMDI C LUEeNbio YNpeXaatoulero BbissBNeHWS aHO-
MaslbHOW aKTMBHOCTU, B TOM YMC/1e CBSA3aHHOW C Aen-
CcTBMemM BpegoHocHoro Mo,

* MOJly4eHMe BO3MOXHOCTM NOCAEAYIOLLEro CO34aHMs
eAnNHON CUCTeMbl MOHUTOPWHIA U YNpaBaeHWs pe-
cypcamu.

B nepcnexTvBe MMeeTCss BO3MOXKHOCTb MepeBoaa KOMMY-
HUKALUMOHHbLIX CEPBEPOB HA BMPTYaNbHYIO MHOPACTPYKTY-
py C CO3AaHNEM eMHOM CUCTEMbI YNPaBIeHNS KaK BbIYMUC-
NINTENBHOW MHPPACTPYKTYPOM, TaK Y KOMMYHUKALMOHHON
C UCNONb30BAHMEM eANHON 061aYHOM CUCTEMbI YyNpaBe-
HUS 1 BO3MOXXHOCTb MepeHoca B 061a4HyI0 cpeay LieHTpa-
NN30BaHHbIX Ba3 aHHbIX, YTO MO3BOAUT 0becneynTs oTKa-
30YCTOMYMBOCTb CUCTEMbI 3@ CHET CO3AaHMs KNacTepHOM
apXMTEKTYPbl M 06eCcneynTb ynpaBieHye Kak LeHTpaamn3o-
BaHHbIMM pecypcamu, Tak 1M pecypcaMmy TaMOXKEHHbIX MO-
CTOB C MCMONb30OBAHNEM €ANHOMN CUCTEMbI YIPABAEHNS.
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