NWHOOPMALMOHHDbIE
TEXHOJOI'I

Cucrembl XxpaHeHUA OaHHbIX



3a4eM HYXHb
cneunanusnposaHHble CX[?

OcHoBy yHkunoHupoBaHusa nwbon NC coctaensaetr paborta ¢ b. Kak 6bino
nokasaHo B npegbiaywien nekumu, B[l ynobHO XpaHUTb Ha BblAENIEHHOM
cepBepe. Ho cyuiectByeT psia NPUYMH, NO KOTOPbIM OANS XpPaHEeHUs OaHHbIX
LenecoobpasHo UCNonb30BaTh creumann3mpoBaHHble YCTPOMUCTBA - CUCTEMbI
xpaHeHusi aaHHbIX (CXO). CX[ HyXHbl Ans:

LeHTpanusaumm mHdopmaumm — B NPOTUBHOM crny4vyae Kaxaas yHKUMOHanbHasi cucrtema

noTpebyeT OTAENbHOIO XpPaHUNULLa;

. HaOeXHoM 3aWmnTbl MH(hopMauuu - TPYOHO OCYLLECTBUTbL Pe3epBHOE KOMMPOBAHUE AaHHBbIX,
HaxoOsLWNXCs Ha pasHbIX cepBepax U (MNn) pasHeECEHHbIX TEPPUTOPUASIBHO;

. YCKOpeHusi 06paboTkm nHdopmauummn - gaxe nNpu 4OCTaTOMHO «TOSICTOMY» KaHase CBA3U He
BCeraa BO3MOXHO MOSTHOLIEHHOE MUCMNOoSIb30BaHUE CYLLECTBYIOLLMX CETEMN.

. pacwMpeHus OUCKOBbLIX E€MKOCTEeM - CIIOXKHO MOfy4YnTb B CepBeEpe EMKOCTU nopsaka
Tepabawur.

. bonee acppekTMBHON yTUNU3ALUN pecypcoB — TPYAHO yragaTtb, B KAKOM CepBEpPE AaHHbIe
OyayT pacTtu bbicTpee;

. YynpoLweHua ynpasrieHneM rnoTtokamu umHdopmaumm — ynpasndaTb LEHTPanNM3oBaHHbIMU
OaHHbLIMUY NpoLLe, YeM pacrpeneneHHbIMU;

. NoBblWeHUa aKkoHoMu4veckoro acpdekra BHeapeHusa UC — LeHTpanM3oBaHHLIE CUCTEMDI
gewesne pacnpefeneHHbiX U MX JKCnnyaTauus Takke [deweBrie, T.K. OHM He TpedyioT
OonbLWOoro wrara KBanmuunpoBaHHOIo NnepcoHana 1 4opornx annapatHbIX PELUEHNUM.
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Uto Takoe CX1?

CXO - aT10 cneumanusnpoBaHHoe obopyaoBaHue U
nporpaMmmHoe  obecneyeHne  OnNsg  HaAEeXHOro
XpaHeHUss K1 nepegadn  GonbWMX  MacCUBOB
nHpopmaunu.

CX[ - HeoTbeMnemas YacTtb coBpemMeHHbIx LIOL.
XpaHeHne OaHHbIX, 3aHMMaeT BTOpOe MeCTO cpeau

acxogoB Ha UT.
p Crtpykrypa CXA

yCTpOIZCTBa XpaHEeHUA (D,VICKOBbIe MaCCuBbI, JIEHTOYHbIE

bnbnunoTtekun, ontuveckmue Hakonutenu, SSD);

NHppacTPyKTypa AOCTYNa K YCTPOMCTBaAM XPaHEHUS;

NnoacucTeEMa Pe3epBHOro KOMMPOBaHUSA U apXMBUPOBAHUSA AaHHbIX;
nporpaMmHoe obecneveHne ynpaBrneHns XpaHeHNEeM;

cucTemMa ynpaBrieHUs 1 MOHUTOPUHIa BCE CUCTEMbI B LIETTIOM.
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YcTpoucTtBa XpaHeHUA AaHHbIX

SSD — TtBeppoTenbHble auckn (Solid State Disks nnu Solid
State Drive). O4eHb npon3BoanTESIbHbI, HO U O4EHb 4OPOTH.
[TpMmeHATCA ANa aKkTUBHO UCMNOSb3YyEMbIX JaHHbIX.

XKecTkne marHUTHble OUCKU C
nocnegoBaTenbHbIM

nHtepdemncom SAS/FC — ckopocTb
nepenayn nHgopmaummn 6 ut/c.

XKecTkne auckm c napannenbHbiM nHTepdencom SATA - CKOPOCTb
nepenayn nHpopmaumn 3 '6UT/C N3-3a HU3KOW TaKTOBOW YaCTOThI.

MarHuTHbIE NEHTbI - HU3Kas yaernbHass CTOMMOCTb XPaHEHUs!, HO HET
BbIOOPOYHOro AOCTYyMNa K AaHHbIM.

OnTnyeckme ONCKU - BbIDOPOYHBIM OOCTYN K AaHHbIM, BbICOKas
NpPOnU3BOANTENBHOCTb, HO B 00bI4YHbLIX CD nepesanncb HEBO3MOXHA;
y CD-RW manoe 4ncno uuknos «3anucb-ciutbiBaHune» - Ao 1000.
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MHoroypoBHeBoO€e XpaHeHue
(Multi Tier Storage)

Peanusyetca  npuvHUMn  pasnuMyHOM  OOCTYMHOCTU K
NHdopMaLUn pasnnYHON BaXXHOCTM:

YpoBeHb 1 — «ypoBeHb npoussoguTternibHocTn» (Performance
Tier) - SAS/FC, SSD.

YpoBeHb 2 - «ypoBeHb eMkocTu» (Capacity Tier) — amcku
SATA.

YpoBeHb 3 — «ypoBeHb apxusupoBaHusa» (Archive Tier) -
onTU4ecKne ONCKU U/Mnun NeHToYHbIe HaKOMUTESN.

CneumanusnpoaHHoe 1O ynpaBnseT aBToMaTtu4eCKon MuUrpaumen
MeXay YPOBHAMW UK B npefenax ogHoOro M3 HMX Ha OCHOBE
3aJaHHbIX anropuTMoB.

PasrpyxaloTcad nepBuUYHble CUCTEMbl XpPaHEHWUs, YCKOpSeTcs
NpoLecc  KOMMPOBaHMA WU BOCCTAHOBIEHMA  OaHHbIX,
yoeweBnsgetcad obwasd CTOMMOCTb XpaHeHWs, MNOBbILAaeTCs
HaEeXXHOCTb, YMeHbLUAOTCSA Tpyao3aTparhl.
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TBepaoTtenbHble Hakonutenu (SSD)

JlocTOMHCTBA:

- BbICTPBIV Nepexoq B paboyee cocTosiHME (HeT
pPacKpyTKn),

- BLICTPLIN CIlyHanHbIA AOCTYN K AaHHbIM;

- OTCyTCTBME WymMa nMpu  OTCYTCTBUMU
BEHTUNATOPOB;

- HU3KOEe 3HepronoTpebneHne n,
crnepoBaTteribHO, TENMNOBLIAENEHNE;

- BblCOKasi MexaHn4yeckasi HaiéXXHOCTb (OTCYTCTBME) OBUXKYLLIMXCS YacTew;

- Jnydvwasi cnocobHOCTb MEPEHOCUTb IJKCTpPeMaribHble BHELWHWE YCroBuUA (Meperpysku, Bubpauuu,
nepenagbl 4aBrneHnd, TemnepaTypsbl);
- NOCTOsIHHasi NPOU3BOAUTENBbHOCTbL MO BCEMY OOBHLEMY XpaHEeHUS;
- OTHOCUTENBbHO HU3KNIN BEC N pasMepbl;
- SSD ¢ MHOroypoBHEBOW CTPYKTYPOW.

HepocTtaTtku:
- LeHa, B pasbl Bblle, YeM Y OBbIYHbIX XXECTKUX OUCKOB;

- MeHbLUAas, XOTs 1 BbICTPO pacTyLas EMKOCTb (Cenyac — 4O HECKONbKNX TOanT);

- Bonblwas YA3BUMOCTb K BHE3alNHOMY OTKITIHOYEeHUIO MNMnTaHnAa, MarHMTHbIM NOJNAM, CTaTtU4ECKOMY
ANEKTPUHECTBY;,

- OrpaHn4eHHoe 4ncrio LMUKnoB 3alfuncu,

- B OTHOWweEHuUM kK SSD cnpaBeanmebl Te Xe MnpuHuunuarnbHblE OrpaHNYeHUA MNno AJfinHe 3aTBOPOB
TPaH3UCTOPOB, YTO N OJ14 NMPoLecCopOB.
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CX[l, cBA3aHHbLIE C cCepBepom

LAN

DAS (Direct Attached ----.!-.!!-!!.!!!!

Storage) wnm  SAS (Server
Attached Stor ag e) T e SERVER | | SERVER | | SERVER | | SERVER
CUCTEMBI, noakro4aemble - el ] el
HENOCPeaCTBEHHO K CEpBepy. s -

[locTonHCTBA:

HMU3Kas CTOMMOCTb; MO CYTU — 3TO AMCKOBas KOp3unHa, BbIHECEHHAA 3a npeaensol
cepBepa;

NpOoCTOTa pa3BepTbiBaHUS U aAMUHUCTPUPOBAHUS,

BblCOKasi CKOPOCTb OOMeHa MeXay AMCKOBbIM MacCUBOM U CEPBEPOM.
HepocTtaTku:

HU3Kasi HaJEeXXHOCTb (NPU BbIXOAE M3 CTPOSi CepBepa AaHHble NepecTatoT ObiTb
OOCTYMHbIMW);

N30bITKM NaMATU OAHOIo cepBepa HE MOTyT UCMNOJib30BaTbCA OPYrMMA,

OTCYTCTBME BO3MOXXHOCTU CO30aTb €ANHYI CUCTEMY yNpaBrieHnd, YTO co3aaeT
NpobGnemsbl Npu pe3epBUPOBaHNN/BOCCTAHOBIEHUN AAHHbIX U 3alLUMTE MHOPMaLIN.
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CeTeBoO€e XpaHeHME AaHHbIX

LAN

SAN (Storage Area Networks)
- erees sousws e ANNNRRRRNRNNNNRERR

noaknwwyeHnd BHELWHUX yCTpOﬁCTB

SERV[R

SERV[R

ERVER SERV[R ERVER

XpPaHEeHUS AaHHbIX (amMckoBbIX
MacCUBOB, JIEHTOYHbIX OMONMOTEK,
ONTUYECKNX HakonuTenemn) K
cepBepaMm TakmMm o0b6pas3om, 4YTOObI

Cepeepsi ¥ NOMATE

Maokcumanssoe

ACNONL30BAHME —p

SMKOCTH

AT pecypcCbl pPacrno3HaBaJIMCb WN3  erawssawcres orgenio

BHELLUHEN CeTn, Kak nokarnbHbIe.
NMo3BonseT obecneynTb:

4
o

N/

MNamsTs HapowmeaeTcs
GAHOMMNECK M

LeHTpannu3oBaHHOe ynpasneHne pecypcamu cepsepoB n CXM;
«ropsiyee» rnoakKno4YeHmne HOBbIX AMCKOBbIX MaCCUBOB U CEPBEPOB;
Mcnosib30BaHMe paHee NpMobpeTeHHOro o6opyaoBaHNA COBMECTHO C HOBbIMU

YCTPONCTBAMM XPaHEHUSI OAHHbIX;
CeTb XpaHEeHUsI Pa3rpy>kaeT OCHOBHYHO CETb;

€ Pe3epPBHPOBOHMEM

Knacreps:

Koxconuoupoeansce
XONUPDOBOHKE

ornepaTuBHbIA N HAAEXHbIN AOCTYN K HAKONUTENSAM AaHHbIX, HAXOAALMMCS Ha
OONbLLUOM PacCTOAHUM OT cepBepoB, 6e3 3HaYMUTENbHbIX NOTEPb

npon3BoANTEIIbHOCTN,

YCKOPEHME npoLecca pe3epBHOro KONMMPOBaHUSI 1 BOCCTAHOBIEHUS AaHHbIX.
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NAS - Network Attached Storage

B OTIIMMUE OT SAN, NAS HE CETb, A

CETEBOE OUCKOBOE XPAHUINULLE, 5
UHTEFPUPOBAHHOE C JNBC YEPE3 \ JlokanbHas ceb D
OAUNOBbLIN NAS-CEBEP, CO I

CNEUMANTUSUPOBAHHOM OC U HABOPOM ¢
®YHKLUMUA OOCTYMNA K ®PAUNAM. BbICTPOE ﬁ j
PELLUEHUE NMPOBJEMbI HEXBATKU o
CBOBOOHOINO0 OAMCKOBOIO NMPOCTPAHCTBA.
3A0AYA - YIIPOCTUTb PABOTY C ®AUNTAMMW.
QUASIME@3: DAS — PABOTA C ®AUNAMU, A

Hie reBHEABMMEeTynHOCT pecypcoB Ans nobbix pabounx cTaHumii B CETH;
NpOCTOTa KOMIEKTUBHOIO ucnosib3oBaHus pecypcos (UHTepHeT, CAIP);

NpOCTOTa pa3BepTbiBAHUA N aAMUHUCTPUPOBAHUS;

YHUBEPCANbHOCTb ANS KNUEHTOB (OQMH cepBep MOXET obcnyXmneaTtb paboyne
cTaHuuu ¢ pasHbimn OC).

Hepoctatku:

OOCTyN Yepes NPOTOKOsbl “ceTeBbIX hanfioBbIX CUCTEM” OObIMHO MeAfIEHHEE, YeM
HernocpeaCcTBEHHO K JTIOKanbHOMY AUCKY;

6onbwmnHcTBO Hegopornx NAS-cepBepoB HE NO3BOSAIOT 0OECNeYnTb CKOPOCTHON U

MOKMIA JOCTYM K 4aHHBbIM Ha YpoBHE halnsos.
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BnoyHana peayonukaumna AaHHbIX

O6beM XpaHUMBLIX PE3EPBHbIX KOMUA MOXET MpeBblilaTe 06beM NPOAYKTUBHbLIX
aaHHbIX B 10-20 pas npu pasnuummn mexay Konusimm B eauHULLbI NPOLEHTOB.

D,e,El,yI'IJ'IVIKaLI,I/IFI AaHHbIX - BblA€eJIEHNe YHUKallbHbIX BrnokoB AaHHbIX,
COXpaHAEMbIX TOJIbBKO OOUH paa3.

B UCTOYHUKE, T.€. Ha KNneHTax cuMcteMbl pesepBHoro konuposaHun (EMC Avamar)
- 500-kpaTtHoe cHwmwxeHue 3arpy3km cetu u 20-KkpaTHOE CHWXEHWE EMKOCTU
YCTPOMUCTB  XpPaHEHMUA OaHHbIX pPe3epBHOro  KonuvpoBaHus. CneuuarnbHbIn
NaTeHTOBAHHbIM anropuTM pasbuBaeT UCXOAHblE AaHHblE Ha OMNoKU nepemMeHHou
ONWHbI, NbITAasCb BbIAENUTb KakK MOXHO Oornblue OAMHAKOBbIX 65r10KkoB. KnMEHTHI
CUCTEMbI NepefarT TONbKO YHUKamnbHblE OMNOKWM, €elle He coaepXalinecs B
XpaHunuuie. Ecnu xxe BGNokK yxxe CoaepXUTCA B XpaHUnuwie, To nepegaercsa TonbLKo
MeTanHopmaumsa 0 TOM, YTO AaHHbIN BGNOK CyLLECTBYET U HA AAaHHOM KITMEHTE.

Ha LIeneBoM YCTPOWCTBE, T.e. B CaMOM CuUCTeMe pe3epBHOro konuposaHua (EMC
Data Domain) - cokpauleHne obbema xpaHunuiia pe3epBHbIX KOMUA B OECATKM
pa3. Cuctema nogaepxumBaeT genynnukauuto «Ha nety» (inline), 3a cuet 4ero
nocturaetcss 6bonee addektmBHoe (B pasbl) UCMNOMb30OBaHME AUCKOBOIO
NPOCTPaHCTBA MO CPaBHEHUK C CUCTEMaMW, WCMOSb3YIOWNMU OTIOXEHHYHO
pennmkauuio.
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UMHHoBauuun B CXI

1. Bce Gonee wMpokKoe McCnonb3oBaHUEe TBepAOTEeNbHbIX
Hakonutenu (SSD). SSD obGecneuvnBaldT BpeEMS OTKMAMKa
meHee 1 Mc, cHuxeHne Ha 98 % aHepronoTpebneHns Ha ogHy
onepauuio BBOAa-BbIBOAA, YMEHbLUEHME Beca Ha 58 % B
pacyeTe Ha 1 T6, noBbILEHNE HAAEXHOCTU U3-3a OTCYTCTBUS
NOABWXKHbIX OeTanen.

2. BwuptyanbHoe BblaeneHue pecypcoB. brnarogaps
BUPTYyanbHOMY BbIAENEHNIO PECYPCOB CHWXKAETCA oOLuas
CTOMMOCTb BflageHusl, NMoBbILLIAETCA YPOBEHb MCMONb30BaHUS
€MKOCTW, YNpoLlaeTca BblOeNeHME pPecypcoB, KOMMSIEKCHbIN
MOHWUTOPWHI, YBEAOMIIEHME N OTYETHOCTb, NOAAEP>KMBAIOTCH
OOMONHUTENbHbIE BO3MOXHOCTM.

DELL-EMC
CX4-120

3. TexHonorua «spin-down». CHMXeHNE CKOPOCTU BpalLEeHUs AUCKOB MpU HEeakTUBHOW
(Hanpumep, B HOYHOE BPEMSI) CUCTEME.

4. MNoBblWeHHaA CMNOCOOHOCTbL COXpPaHEeHUs OaHHbIX B Crlydae OTKas3a Mo NUTaHMUIO.
ObecneymBaeTcsi BCTPOEHHLIMU UCTOYHUKAMKU NUTaAHUSA U/UNN 3a CYET MOCTOAHHOro ObmeHa
OAHHBIMW  MEeXAy KaLW-NaMAaATbld M MNEepPBbIMU NATBIO  AUCKaAMW; MNOCMNEeOHAs TEexXHOoNorng
obecneymBaeT COXPaHHOCTb AaHHbIX MPX OTKa3e Mo NUTaHUI0 B TeYeHMe Noboro NpomMexyTka

BPEMEHM.
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5. MexaHu3sM npoakTUBHOW 3amMeHbl Aaucka (pro-active hot sparing) nosBonser
onpenennTb OUCK, KOTOPbIM BbIMAET M3 CTpos B Bnukauvwee BpeMsl, U HadyaTb NEPEHOC
AaHHbIX Ha pe3epBHbLIN ONCK Be3 OCTaHOBKM CEPBUCOB N Aerpagaumm npons3BoanUTENbHOCTH.

6. TexHonorum nepeHoca AaHHbIX MeXxay ¢puanvyeckKMmMm AUCKaMu 6e3 OCTaHOBKM
CepBUCOB, MNO3BOMNAIOLLNE TaKKe YBenMYMBaTb pasMep xpaHunuiia, obasnss pusndeckue
OVCKMU.

7. CospaHue cucTtem, npeagycMaTpuBarwOWMUX BO3MOXHOCTb CaMOCTOATENIbHOMN
YCTaHOBKW, HaCTPOMKM U NMOAKIIYEeHUS 000pyaoOBaHUSA, YTO MO3BOSMSET 3aKas4ymkam He
npuBnekaTb Ans aTux paboTt cepTnnLnMpoBaHHbIX CNeuuanMcToB BeHO0pA.

8. MWcnonb3oBaHume [0 ynpaBneHus,
HanuMcaHHOro U ONTUMU3UPOBAHHOIO Nox
KOHKPEeTHOE <«Kere3o0», BCTPOEHHOro B
KOHTPOMMNEPHYO napy unm ycTaHOBIIEHHOIO

Ha OTAEnNbHbIN cepBep.

9. Co3pgaHMe B npepenax OAHOM AOUCKOBOWM rpyMMnbl JIOTMYECKUE XPaHUNUL, C
pa3HbiM ypoBHeM RAID onsa 6onee apdekTMBHOro pacxogoBaHUs AUCKOBLIX PECYPCOB,
MOCKOSbKY Mpun 3TOM He TpebyeTcs co3fgaBaTb OTAENbHYIO OMCKOBYHO rpynny Ans HOBOro
ypoBHsi RAID.

10. BbinonHeHne GonbLUMHCTBA onepauMn Ha YpoBHe MUKpoKoAa, YTo obecnednBaet
npocToe KOHMUIypupoBaHME M HACTPOMKY Maccuma (ans HacTponku Tpebyetca Ha 70%
MeHbLLE BpeMeHHU, YeMm y ntobon gpyron CXL).
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[lporpammMmHoO-oOnNpeaenaeMmoe
XpaHeHuUe

AkTyanbHoe HanpaeneHme B CX[] - nporpammHo-onpeaensiemoe (unwu
nporpammupyemoe) xpaHeHune - Software Defined Storage (SDS). 3tort
TEPMUH OTpa)kaeT OoOLIy TEeHAEHLMIO MOCTENEHHOrO0 BHEOAPEHUS KOHLEenuun
«nporpammHo-onpegensemoro LUIO» (Software Defined Data Center, SDDC).
Ctpororo onpegeneHnss SDS noka He cywectByer, HO OObIMHO MoA
NporpaMMHO-oNpeaensiemMbiM XpaHEHMEM MOHUMAIOT [pynny nporpamMmm Ans
XpaHeHnsa OaHHbIX, paboTalollylo Ha cepBepax, rmnepBusopax u B obnakax,
KOTOpas AO0IKHA He3aBMCUMO OT 0OOpyaoOBaHUS C MOMOLLbIO BUPTyanu3aumm
ONCKOBbIX pecypcoB obecneymBatb MOMHbLIM Habop uMCNonb3yembix AOnd
XpaHEHUS CEepPBUCOB XpaHeHusi (BKModas aAeaoynnvkauuilo, pennvkauuio u
OANHAaMU4YecKoe BblAeneHne pecypcosB).

B cuctemax, peanuayowmx koHuenumio SDS, oTCyTCTBYIOT annaparHble
KOMMNoHeHTbl. AnnapatHon nnatdopmon peweHnn SDS aBnsaetca cepsep X806,
K KOTOPOMY Ans pacllMpeHns eMKOCTM Hanpamyi (a He 4epe3 ceTb)
NOAKITOMEHbI BHELLHME auckoBble nornku (cxema DAS). nsa yckopeHusa aoctyna
K OaHHbIM B CepBepe BMECTE C >XECTKMMU [AUCKaMW YyCTaHaBNUBAOTCS
TBepaoTernbHblE HAKOMUTENU, BbIMOMNHAKLWME DYHKLMN KILL-NAMATA CUCTEMBI.
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[lporpammHoO-ONpenenaeMmoe
XpaHeHue

BHegpeHue TexHonormnm SDS obecneumBaeT cnegywouwme pesynbraThl,
KOTOpble HEBO3MOXHO MOfy4YuTb MpPU  UCMOSb30BaHUM  TpPaaULMOHHOW
BupTyanusaummn CX[:

KOOpAVHaUMIO NpenocTaBreHnsa CepBUCOB XpaHeHNsa (He3aBUCUMO OT
TOro, rge XpaHaTcs AdaHHble), ans obecrneyeHns TpeboBaHUN
cornaweHus ob obenyxmeaHum SLA (Service Level Agreement) c
NOMOLLLI NPOrpaMMHOro obecneyeHus;

ynydweHme  9pdeKTUBHOCTM  UCMOSIb30BaHUS  PECYPCOB WU
NPOAYKTUBHOCTU MNepcoHana 3a c4yeT o0OpaboTkM 3anpocoB Ha
CEpBUCbl W YynNpaBneHUsl TEKYyLWUMKU onepaumssMmm C NoMOLLbH
nporpaMMHoOro obecnevyeHus;

Mcnonb3oBaHMe CcTaHOgapTHOro obopyadoBaHUs AON9  YMEHbLUEHUS
3aBUCUMMOCTM OT cChneuuann3mpoBaHHOIO «Xefnesa» u peanusayus
BCEX WHTENnmnekTyanbHblX QYHKUUMA Ha YPOBHE MNpPOrpamMmHOro
obecneyeHus.

ncnonb3oBaHMe obuwero Habopa uWHTEP(ENCOB MNPUKIAAHOMO
nporpammupoBaHma (application programming interface — API) ans
NHTEerpauum mexagy cobon pasfuyHbiX CEPBUCOB XPaHEHUa U
BbIYUCNEHNI, CETEBLIX U MPUKIaaHbIX CEPBUCOB.
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[lporpamMmMHO-onpeaensemMoe
XpaHeHue

BupTtyanusaumnsa pecypcoB gaBHO npumeHsietcsd B CX[ kopnopaTUBHOIO
knacca. OgHako paHblle OHa Yalle BCero peanusoBbiBanacb C MOMOLLbLIO
creunannanpoBaHHbix Mukpocxem. SDS, B gonosiHeHME K TpaguuMOHHOW
BUpTyanusaumn pecypcos CXL, peannsyet MexaHM3mMbl caMoobCy>XnBaHUs
N WUCMONMb30BaHUSA TMOSINTUKN YyNpaBfieHUd, 3Ha4YUTENbLHO YynpoLllaroLine
aOMUHUCTPUPOBaAHME XpaHEHUS W MNO3BOMSAKOWIME NEerko u  ObICTPO
NpenocTaBfiaATb HYXHble AaHHble U OUCKOBYHD E€MKOCTb MNPUIIOXEHUAM U
Nofib30BaTesNsM.

[MfpumeHeHne SDS peweHUW CyLLEeCTBEHHO CHWXaeT pacxodbl Ha
npuobpeteHne CXI nNo cpaBHEHUO C TPaAUUUOHHBLIMUA OUCKOBbLIMU
MaccuBamu, MOCKOJSTIbKY ncnosnb3yet cTaHOapTHoe cepBepHoe
obopynoBaHue. OHM Takke Jerko macwrtabupyTca pgobasneHnem B
KOHdourypauunto Hosoro cepsepa. [lo mMHeHuo akcneptoB SDS pelueHus
MOIyT CYLLECTBEHHO W3MeHUTb pPbIHOK CX[, OOMNOMHMB €ro CeKTOpPOoM
OTHOCUTENbHO [OELUEBbIX TFOPU3OHTANbHO XOPOLWIO MacwTabupyembix
pelleHnn Ha 6ase ctaHoapTHOro obopyanoBaHus x36.

PeweHns SDS ropusoHTanbHO-MacWTabupyroTcad OO0 HECKOSIbKUX
OECATKOB Y3MOB M MO MakCUMaribHOW €MKOCTU MOryT MpPeBOCXOANUTb
TpagMUVOHHbIE OWCKOBbIE MacCMBbl KOPMOPATUBHONO Knacca, a TaKke
obecneunBaldT BbICOKMA  YPOBEHb  OTKa3oyCcTOM4YMBOCTM  Briarogaps
pe3epBMpPOBaHUIO Y3I0B.
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