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dannvix, dobasue K npozpammuomy obecnewenuro EMC Avamar ouckoevie cucmemwvt Data Domain. Ily6auxauus — 0630p
NO3UUUOHUPOGAHUS U OcobenHocmell H08020 nopmebeas pewenuii noopazdeaenuss EMC BRS (Backup Recovery Systems).

e~ a

TTaBen Kapnayx — pykoBomuTenb
HamnpaBieHus “Pe3epBHOe KOMMPOBAHUE U
BoccraHoBiaeHn”, EMC Poccust u CHI.
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WBan CKyaMH — TeXHUYECKUI KOHCYJIBTAHT
[0 CHCTEMaM DPEe3ePBHOTO KOMUPOBAHMS ¥
Boccranosnenusi, EMC Poccust u CHI.

Beeoenue

B nocaeonee apemsa UT-cayucovl, omeeuaro-
wue 3a 3auumy OaHHbIX, CMANKUBAIOMCA CO
6ce Oonee dcecmiumy mpedosaHUsIMU K Ha-
0eJICHOCMU XPAHeHUs! Pe3ePEHbIX KONULl U
ckopocmu 8occmaHosaeHus daunHwix. Tpadu-
UUOHHbIE PeuleHUs. HA OCHO8e NeHMOUHbIX HAa-
Konumeneti ¢ mpyoom cnpaeasiiomcs ¢ obec-
nevenuem coeaauieHuli 00 yposHe 00CAYICU-
6GHUS NPUMEHUMENbHO K CPedam pe3epeHoeo
KONUPOBAHUS U 80CCMAHOBACHUSL.

OueguoHbIM 8bIX000M U3 SMOL CUMYayuu s6-
A5Iemcest nepexo0 K pe3epeHoMY KORUPOBAHUIO
Ha duck. Onpocel anarumu4eckux KOMHAHUll
ceudemenscmeyom, 4mo ece Ooavuiee Koauve-
CcMeo noavzosamenei HaAYUHAIOM UCHOAb30-
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6aMb CREYUANIU3UPOBAHHbIE OUCKOBble CUCMe-
Mol 0451 NOBbLULEHUS NPOU3BOOUMENbHOCMU,
Ha0exCHOCmU U ynpagasemMocmu onepayui
De3ePeH020 KONUPOBAHUS U 60CCMAHOBACHUSL.

K coxcanenuro, nyscno ommemums, 4mo @ no-
dasasouem 6oabuuHcmee cayuaes dsmu 00c-
mMamoyHo dopoeue CUCMEMbl UCHOAb3YIOMCS
Heappexmuero. leao 6 mom, umo “mpadu-
yuorHoe ” pesepeHoe KONUpoeauue noopasy-
Mesaem NOCMOSHHOE HAKANAUBAHUE U30bl-
mouHoU uHpopmayuu. Imo npoucxooum us-
3a Moeo, 4mo OaHHble 8 UHPOPMAUUOHHBIX
cucmemax wacmo 0yoaupyromes, npudem 00Hu
u me Jce OA0KU OAHHBIX MOYM MPUCYMCH-
6806aMb 8 CAMBIX PAZHbIX CUCMEMAX, HANPU-
Mep Ha noumoeuix cepsepax (0cobenHo, ecau
00KyMeHmMbl PACCHIAAIOMCS HECKOAbKUM NO-
ayuamensim), 8 aiino6vix cucmemax pasiui-
HbIX KOMNbIOMEPos, 6 bazax oanHvix. Hc-
noAb308aHUe “MPaOUyUOHHBIX ” NPOUECCO8
De3epeHo20 KONUPOBAHUS Yeeauvusaem mac-
wmaobwvl U30bIMOMHOCMU, COXPAHSS U30bIMOY -
Hble daHHble CHOBa U cHosa. B pesyrsmame
006eM XPAHUMbBIX Pe3ePEHbIX KONUU 8 00bi4-
HOU opeaHusayuu npegviuiaem 00sem npo-
dykmuerbix dannbix 6 10—20 pas, npu mom,
umo pazauyus mexncoy 08yms KOnusmu Mo-
2ym cocmagasms eOUHUYUbl NPOUEHMOB.

s pewenus smoti npobaemsl yice docma-
MOYHO OABHO C YCNexom Ucnoav3yemcsi de-
dynaukayus OAHHbIX, NO3604HULAS 8blOE-
UMb YHUKAAbHbLE OA0KU OAHHBIX, COXPAHUMDb
UX MOAbKO 00UH PA3 U mem CambiM CHU3UMb
U30bIMOYHOCMb XPAHUMbIX PE3ePEHbIX KONUU.
Takue peuienuss npucymcmeyiom Ha polHie
Yyace docmamoyHo 0asHo, HO 8 nocaeoHue 2—
3 eoda ux nonyaspHocms cmania pacmu aa-
BUHO00PA3HO, YMO NO360AUAO AHAAUMUYECKOU
xomnanuu Gartner 3aseums, ymo “Paszgep-
molganue cucmem ¢ dedynaukayueli npozpec-
cupyem Heo0blHO Oblcmpo 0451 00CMAMOYHO
Hoeou mexHoaoeuu... Gartner paccmampuea-
em 2my mexHoA02UI0 KAK PeGONOUUOHHYIO,
NOMOMY YMO OHA PAOUKAALHO CHUJICAem
CMOUMOCMb Pe3epeHo20 KONUPOBAHUs U 80C-
CMAHOBACHUS C UCNOAb308AHUEM OUCKOS...
USHOPUPOBAMb ee HeBO3MOMNCHO.”

1lo cnoeam Gartner, k 2012 2. dedynaukayus
oydem ucnoavzosamocs 6 75% ecex cucmem
De3epeHoe0 KONUPOBAHUS.

Kak uzeecmno, cywecmeyrom 0ée 0CHOGHbIE

mexHono2uu 0e0ynAuKayuu OaHHbIX HaA 0104~
HOM YpoeHe — 6 ucmouHuke (pasbuenue 0au-
HbIX Ha OA0KU U 8blAGACHUE YHUKAAbHBIX 010~
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K08 0Cyuw,ecmensiiom npoepammuble a2eHmal,
YCMaHOBACHHbIe HA KAUEHMAX CUCHeMbl pe-
3€PBHOR0 KONUPOBAHUSL) U HA UeAeBOM YCM -
poiicmee (ycmpaHeHue u30blmoYHbIX OAHHBIX
NPOU3BOOUMCA CUCIEMOL XPAHEeHUsl pe3epe-
Hoix konuit). EMC makace npednaeaem dsa
pewenus — EMC Avamar u EMC Data Do-
main, peaau3yuux, COOMEemcmeeHHo, nep-
8blll U 6MOpol NOOX00b!.

EMC Avamar

EMC Avamar momoraer peimuTh Ipooie-
MBI, CBSI3aHHBIE C TPAJAULIMOHHBIM Pe3epB-
HBIM KOTMPOBaHUEM, CeIaB BO3ZMOXHbBIM
OBICTPOE KOMUPOBAHME M BOCCTAHOBJICHUE
JAHHBIX [UTsI JIOKAJIbHBIX U YOAJIEHHBIX CUC-
TeM, a TaKXKe BUPTYAIM30BaHHBIX Cpefl. DTO
pelIeHre UCTOJb3yeT MaTeHTOBAHHYIO TeX-
HOJIOTHIO TJIOOATBHOW NeAYTUTMKALMU B
HWCTOYHUKE JIJISI TOTO, YTOOBI YMEHBIIUTh
00beM JaHHBIX 0 Mepenadn B ceTb. [lepe-
JlaBast TOJIbKO HOBbBIC, YHUKATIbHbIC OJIOKU
nmaHHbIX, Avamar gocturaet 500-KpaTHOTo
CHMKEHUST 3arpy3Ku ceTd u 20-KpaTHOTO
CHMKEHUSI eMKOCTU YCTPOMCTB XpaHEHUSI
JIAHHBIX PE3ePBHOTO KOIMMPOBAHUSI.

Ilpu pe3epBHOM KOMMPOBAHUU C TTOMO-
mpio EMC Avamar maTeHTOBaHHBIN anro-
PUTM pa30MBaeT MCXOAHbIC TaHHbIC Ha
0JIOKM TIEPEMEHHOM JJIMHBI, TBITASICh BbI-
SIBUTh KaK MOXKHO OOJIbIlIe OIMHAKOBBIX
0710KOB. B KauecTBe MHAEKCOB WM aIpecOB
TaKux OJIOKOB UCITOJIb3yeTcs: 160-OUTHBII
XOILI-KJTI0Y, BHIYUCIISIEMBII JUIST KaXKI0TO
610ka. CpenHuii pazmep 0J0Ka (mocie
00513aTEJILHOTO JIOMOJIHUTEIBHOTO CXKATHSI)
cocrtapisieT 12—14 Ko6aiiT, KOTOpble U CO-
XpaHsSIIOTCSl Ha cepBepe Avamar.

Knuentsl cucrembl Avamar mepenaioT
TOJILKO YHUKAaJIbHbIE OJIOKH, ellie He colep-
kalmecst B xpaHwiuiie. Ecnu cepsep pa-
Hee MPUHUMAaJ TaKoi OJIOK OT APYroro
KJIMEeHTa, TO JaHHbIE 3TOro 6J0Ka MOBTOP-
HO TepenaBaThCsl He OyayT, a OydeT mepe-
JlaHa TOJbKO MeTauH®OpMalLKs O TOM, YTO
TakoW OJIOK BCTpEYaeTCsl TAKXKe W Ha TEeKy-
1eM KiimeHTe. TakuM oOpa3om, peanusyeT-
cs1 robabHasl IenyTIMKalys JaHHBIX: B
HMCTOYHUKE (Ha YPOBHE KaXKIOTO KJIMEHTa
Avamar) 1 Ha cepBepe (Ha YpOBHE BCEX
KJIMEHTOB CHUCTEMBI).

PesepBHbIe Konuu, co3naBaemMblie Avamar,
MOXHO OXapaKTepu30BaThb KaK “BUPTyaslb-
HbIE MOJIHbIE”, T.€. C OJHOM CTOPOHBI OHU
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HO PEeIUIMLUPOBATh C
OJTHOTO cepBepa
Avamar Ha JIpyrou.
[TIpu stom mpume-
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JIOTUSI, YTO U B OC-
HOBHOM pEILIEHUH,
obecnevunBaloias
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Puc. 1. B peueHMsIx ¢ AeyIumKaiyeil B ICTOYHUKE MCIIONB3YIOTCST “BUPTY-

aJIbHBIE MOJHBIE” KOIMUU, 3aHUMAIOLI1e MHUHMMYM MECTa U BCerjaa
TIOJTHOCTBIO TOTOBBIE IUISI BOCCTAHOBJIECHUSI B OTIMUMe OT nuddepeH-

HUATbHBIX U MHKPEMEHTAJIbHBIX KOIMUI.

3aHUMAIOT MUHUMYM AMCKOBOTO TPO-
cTpaHCTBa (pa3Mep KOMUU = pa3Mepy M3-
MEHEHHBIX OJIOKOB TaHHBIX), a C IPYroi —
obecrnieunBalOT BOCCTAHOBJIEHUE “3a OJIWH
npoxoa” M He TPeOyloT CUYUTHIBAHUS J10-
MOJIHUTEJIBHBIX KOIMMIA, KaK 3TO MPOUCXO-
T (puc. 1) B ciyyae auddepeHIIaaIbHO-
IO WM MHKPEMEHTAJIbHOTO Pe3epBHOIO
KOTIMPOBaHMUSI.

Obecneyerue omKa3oycmouyUBOCmU U mac-
wmaouposanue EMC Avamar

CepepHast yactb EMC Avamar ctpoutcst
Ha 0a3e CTaHIapTHBIX X86 cepBEpOB M ap-
XUTEKTYpPHO TIpeAcTaBisieT coboit grid-kia-
crep. Bee y3nbl Kiactepa (3a UCKITIOUEHUEM
OITHOTO — YIPABJISIIONIETO) PABHOTIPABHBI,
MO3TOMY OaJTaHCUPOBKA HArPy3KU IS
JIAHHBIX BBITIOJTHSIETCS aBTOMATUUECKH C
MPUBJIEYEHUEM BCEX JOCTYIHBIX PECYPCOB
CUCTEMBI Avamar, 4To IMO3BOJISIET MaKCH-
MaJIbHO MCIIOJIb30BaTh BCE HAKOITUTEIIH,
uMelolecs: Ha cepeepax. MerauHdopma-
LMSI XPAaHUTCSI COBMECTHO C AEAYTUIMLIUPO-
BaHHBIMU JAHHBIMM, YTO ITO3BOJISIET MPOBO-
JIUTh JIMHEHHOE MacllITabupOBaHUE IO eM-
KOCTH/TIPOM3BOAUTEIILHOCTA TPOCTBIM J10-
0aBJIeHNEM HOBBIX Y3JIOB.

Kinacteper EMC Avamar MCIIONB3YIOT Tak
HaszbBaeMyro RAIN-apxutektypy (Redundant
Array of Independent Nodes — nu30bITOuHOI
MaccHB He3aBUCUMBIX y3710B). [IpumeHeHne
RAIN B 3HaYMTEIbHOI CTETIEHU TTO3BOJIUIIO
TOBBICUTh HAJIEXKHOCTh, MacIITAOUPYEeMOCTh
W PEMOHTOINPUTOTHOCTh cepBepa EMC
Avamar. [TokazaTtenb HaleXKHOCTH TAKOTO
polla CHUCTEM WMEeT NMPUHIUINATBHOE
3HauYeHUe U, 0€3yCIOBHO, HOJIKEH OIU-
paThcsl Ha APXUTEKTYPHYIO MOMIEPKKY, a
HE MPOCTOE MYOJIMPOBAaHUE KOMITOHEHT
(4TO B OOJIBIIIMHCTBE CIIy4aeB 3KOHOMUYE-
CKU He ompaBaaHo). Ecinu mpousoien
c0oif OTHOTO M3 CEPBEPHBIX Y3JI0B Avamar,
MOXHO TPOJOJIKUTL YTEHWE W 3alUCh B
00XO0J1 3TOTO y3J1a, YTO TaKXe MO3BOJISET
MPOJIOJIKUTH Pe3epPBHOEC KOMMPOBAHUE U -
BOCCTaHOBJIEHUE. MOXHO Takke BOCCTa-
HOBMTb 3TOT Y3€J C MCIOJIb30BAHUEM BCEX
CepBepoOB, BXOISIIUX B cMCTeMy Avamar.

ExXenHeBHO NPOU3BOAMTCS BHYTPEHHSISI
MPOBepKa KOHTPOJIBHBIX TOYEK CepBEPOB
Avamar, 4To Mo3BOJISIeT YOSAUTHCS B TOM,
YTO BOCCTAHOBJICHME JaHHBIX BO3MOXHO
BO BCEil MOJHOTE B MCXOMHOM COCTOSTHUU
Ha UCXOAHYIO JaTy. DTO rapaHTHUPYeT BBICO-
KYIO 1IeJIOCTHOCTh XPAaHUMBIX JTaHHBIX.

CaHUI0, ACUHXPOHHO,
TaK 4TO MOBpeXIe-
HUE TAaHHBIX HA Of-
HOI CTOpPOHE HE I0-
BIUSIET HA TaHHBIe, XpaHUMbIE Ha JIPYroit
CTOpOHE.

Ob6aacmy ucnonvzosanus EMC Avamar

Jenynnukauusi B UICTOYHMKE 3HAYUTESBHO, B
JIECSITKU U J]aXe COTHU pa3, CHUXKAET 00beM
uHbopMaLmu, nepenaBaeMoi Ha cepBep pe-
3ePBHOTO KOIMMPOBAHUSI. DTO Ia€T BO3MOX-
HOCTb MPOM3BOIMThL PE3EPBHOE KOIUPOBAHUE
ObICTpee, TeM CaMbIM CHUXKasl TPEOOBAHMST K
“OKHY pe3epBHOIO KOITMPOBaHMS B YCIIOBU-
SIX OTPAHUYEHHBIX armnapaTHbIX PeCypCoB.

WUcnonb3zoBanue EMC Avamar tpeGyer
3HAYUTENbHO MeHbIe pecypcoB (LIITY, ma-
MSTU M KaHaJOB BBOJIA/BbIBO/A) MO CpPaB-
HEHMIO C TPATUIIMOHHBIM PE3ePBHBIM KO-
nupoBaHreM. UMeHHO MO3TOMY MpeuMyIie-
ctBa Avamar HauboJiee SIPKO TPOSIBIISIIOTCST
MpU 3alUTe BUPTYATU30BaHHBIX CPell, B KO-
TOPBIX 3amac “CBOOOMTHBIX” PecypcoB CyIle-
CTBEHHO MEHBbIIIE, YeM JI0 BUPTyaTU3alnu, U
J00ast OTMOHUTEIbHAS HArPy3Ka MOXET
HEraTMBHO CKa3aTbCsl Ha (DYHKIMOHMPOBA-
HUM BCEX BUPTYAJIbHBIX MAIMH.

EMC Avamar TeCHO MHTETpUpPOBaH C
VMware, BKJIIOJasi:

— pe3epBHOE KOMMPOBAaHME M BOCCTAHOB-
JIEHHE Ha ypOBHE BUPTYaJbHBIX MAIIUH
¢ momo1pio vStorage API;

— 1no0JIOYHOE MHKPEMEHTaIbHOE KOIMUPO-
BaHUeE;

— BOCCTaHOBJIEHUE OTAEJbHBIX (ailioB U3
KOMWI BUPTYaTbHBIX MAIIWH;

— pe3epBHOE KOIMMPOBAHUE CIIYKEOHBIX
nmanHbix vCenter.

[Mpeumyiectea EMC Avamar MOryt ObITH
TMOATBEePKIEHBI ormbiToM VMware Inc., Ko-
TOpasi UCMOJIb3yeT UMEHHO 3TO pellleHue
mtst 3ammThl cBoero LIO (20 To6aiit nanH-
HbIX, 0osiee 400 BUpTYyanbHBIX MaliuH). [1o-
cie BHeapeHusi EMC Avamar cpenHee
BpeMsl KOITMPOBAHUSI BUPTYaJTbHOW Malllu-
HBI COKPATUJIOCh 10 8 MUHYT, 00BbEM exe-
JTHEBHO TIepeMelllaeMbIX U COXPaHSIEMbIX
pe3epBHBIX KOIMUI cokpaTuiicst 10 1% or
o0beMa TPOIYKTUBHBIX TaHHBIX.

Eme onmna oueBumgHast 001acTh pUMEHE-
HUSI — pe3epBHOE KOIMPOBAHUE NAHHBIX
yIaJeHHbIX (PUIUATIOB, COEMMHEHHBIX C
LEHTPAJIbHBIM O(GUCOM HHM3KOCKOPOCTHBI-
MU KaHaJlaMU Tiepegadyr JaHHbBIX. B psme
ClTy4aeB OpraHu3aIusl 1IeHTPATN30BaHHOTO
KOIMMPOBAaHUS JAHHBIX (PMJIMAIOB BO3MOXK-
Ha TOJIBKO C Mcrmoib3oBaHneM EMC
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Avamar; B MPOTHBHOM cJIyyae MOTpeOyIoT-
cs1 MacluTabHble MHBECTULIMM B HapalvBa-
HME MOIIHOCTH KaHAJIOB.

B mocnenneir Bepcun EMC Avamar 5.0
MOSIBUJIUCH CIELIMATM3UPOBAHHBIC CPEICT-
Ba, obJieryaooliye pe3epBHOE KOMMPOBaHUE
1 BOCCTAHOBJIEHME TaHHBIX ¢ paboumx
cTaHUMI U HOYTOYKOB. [1pu aToM memyri-
JIMLIMPOBAHHBIE Pe3ePBHBIE KOMUU 3aliMyT
B JBA-TPU pa3a MEHbIIIE AMCKOBOTO MPO-
CTPAHCTBA, YeM UCXOAHbBIE TaHHbIE, a 0CO-
OEHHOCTHU JIMLECH3UPOBAHUSI Avamar, He Or-
paHMYMBAIOIIME KOJUYECTBO TMOAKITIOUae-
MBIX KJIMEHTOB, TOMOJHUTEIBbHO MOBBIILIA-
10T 3((PEeKTUBHOCTH 3TOTO PEIICHUS.

CTOUT OTMETUTD, YTO KPOME PE3EPBHOTO
KOTMPOBAHUS TOJIb30BATEIbCKUX (HaiIoB
U BUPTYaJIbHBIX MAlIVH, Tle MPEeUMYIIECTBA
JIeNYTIMKALMKA B UCTOYHUKE abCOTIOTHO
OUEBUJIHBI, YACTO MMEET MPAKTUUESCKUIA
CMBIC] TTPUMEHSITh JaHHYIO TEXHOJOTHIO U
I “TOpsiuero” KOMUPOBaHUS JaHHBIX
npwioxeHuii, Takux kak SQL Server, Ex-
change, ORACLE, Lotus Domino u 1.1.

B cocraB EMC Avamar BKJIIOYEHBI COOT-
BETCTBYIOLIIME MOJYJIM, KOTOPBIE TO3BOJISI-
IOT KOIMPOBATh JIaHHbIE 0€3 OCTAHOBKU
MPWIOXEHMI, 0OecrieurBasi U B 3TOM CIIy-
yae 9KOHOMMIO PECYpCOB JIOKAJTbHOU CEeTH
U €MKOCTU XPaHEHHWUSI.

OnHako He BCe 3aKa3uMKM TOTOBbI Mepeii-
TU Ha HOBYIO CUCTEMY PE3€PBHOIO KOIMU-
pOBaHMS Jaxe MPU TeX HECOMHEHHbIX
Iocax, Kotopelie npeaiaraer EMC
Avamar. MI3MeHeHue CylIecTBYIOLIMX MPo-
1IECCOB U TIPUJIOKEHUI SIBIIIeTCS 10CTa-
TOYHO CJIOXHOU 3ajayeii, MO3TOMY pacTeT
CIPOC Ha peuIeHus JUIsl XpaHEHUs! pe3epB-
HBIX KOIMWI, KOTOPbIE MOTYT O0ECIEeYUTh
pe3koe moBbIlIeHUe 3(DHEKTUBHOCTH, MU-
HUMAaJIbHO 3aTPOHYB CYIIECTBYIOILYIO MH-
dpactpyktypy UT.

B 3TOM Ciiyyae mMeeT cMbICI MOAPOOHO
PacCMOTPETh TEXHOJIOTUIO IeNyTUTMKALMU
Ha 1IeJIEBOM YCTPOIMCTBE, pealM30BaHHYIO
B cuctemax EMC Data Domain.

EMC Data Domain

Juckosbie cuctembl EMC Data Domain
MPENCTABIISIIOT COOOM CITelMaTN3MpPOBaHHbIC
YCTPOICTBA, KOTOPbIE 00ECIICUNBAIOT COXPa-
HEHME Pe3ePBHbBIX KOMMIiA, X AeAYTUIMKALIHIO,
PEIUIMKALIMIO U OBICTPOE BOCCTAHOBJICHUE.
OHU MPEeIOCTABNISIOT TPAAULIMOHHbBIC ISt
JIMCKOBBIX CUCTEM IPEMMYILIECTBA:

— BBICOKAsl MPOU3BOAUTENLHOCTD (110

5,4 To6aiiT/yac cyMMapHO UISI CTapIlMX
Mojiesieil) B COYeTaHUU C BO3MOXKHO-
cTbh10 3(hPeKTUBHON 00pabOTKM HU3KO-
CKOPOCTHBIX ITOTOKOB JAHHBIX, YTO ra-
PaHTUPYET AOCTHXXEHUE MAKCUMAJIbHO
BO3MOXHOW CKOPOCTH PE3ePBHOIO KO-
MUPOBAHUS;

— KapIMHAJIBHO 0oJiee BBICOKAS IO CpaB-
HEHMIO C JICHTAMU HaJeXXHOCTh, TapaH-
TUPOBAaHHAsI IPUMEHEHUEM CTaHIapT-
HBIX OTKA30yCTONYMBBIX PELIECHMIA, Ta-
KMX Kak 3ammuta quckoB RAID, sHepro-
He3aBUCUMasl KAII-MaMsITh W T.I1.;

— BBICOKAsl MPOU3BOINUTEILHOCT TPU
BOCCTaHOBJIEHMU, OOYCJIOBJIEHHAs He-
CKOJIbKMMM (hakTopamu: MCIOJIb30Ba-
HHMEM BBICOKOITPOM3BOIUTEbHOM AMC-
KOBOW MOACUCTEMbI, BO3MOXHOCTbIO
MTHOBEHHOTO JIOCTYMa K MPOU3BOJIb-
HBIM JaHHBIM, OTCYTCTBUEM HEOOXOIM-
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MOCTU ITOCJIEAOBATCJIbHOTO O6pa]l[€HI/IH
K HECKOJIbKUM HOCHUTCJISAM IIPpU BOCCTa-
HOBJICHUU M3 MHKPCMCHTAJIbHBIX PEC-
3CPBHLIX KOHI/Iﬁ, a TaKXKX€ OTCYTCTBUEM
HE0O0XOIMMOCTH JEMYJIbTUILICKCUPOBA-
HUA JaHHBIX.

Kpome storo, cuctembt EMC Data Domain
00J1a1al0T PSIOM TIPEUMYIIECTB TMepe.
OOBIYHBIMU TMCKOBBIMU CHCTEMaMMU:

— BO3MOXHOCTb CO3IaHUsI HECKOJbKUX
BUPTYaJIbHbIX OMOJIMOTEK U BUPTyallb-
HbBIX HaKOIMMWTEJICH MO3BOJISIET CIIPOEK-
TUPOBATh APXUTEKTYPY CUCTEMBI pe-
3epBHOI0 KOMUPOBaHUsS ONTUMAIbHBIM
obpa3zoM (B ciyyae HEOOXOIMMOCTHU
pasziesisisi IUCKOBYIO CUCTEMY MEXIy
pa3IMYHBIMU TTPUIOXKEHUSMM), a BO3-
MOXHOCTb MOHTMPOBAHUSI HOCHUTEJIEH
B JIOOOM HaKOMUTENE CYIIECTBEHHO
obJieryaeT 3ajsavyy KJIOHMPOBAHUSI MH-
dopmanmu Ha JIeHTy AJIs1 AOJITOBPEMEH-
HOTO XpaHEeHWUSI;

— BO3MOXHOCTb 3MYJISILIUM KakK JIEHTOY-
HBIX OMOJIMOTEK, TaK 1 (haitloBoro cep-
Bepa. Bo BTopoMm ciiyyae KJIMEHTBI CUC-
TEeMBbI pe3epBHOTO KOITMPOBAHUSI, HE
MoAKIOYeHHbIE K ceTh SAN, MOTYT co-
XpaHSTh pe3epBHbIC KOIMMU CBOMX JTaH-
HBIX TI0 JIOKQJIbHOM CeTH (TIPOTOKOJIBI
CIFS, NFS u OST).

Iloddepacka dedynaukauuu 6 OUCKOBbIX clc-
memax EMC Data Domain

BaxHast 0cO0eHHOCTh, KOTOpast OTJINYaeT
nponykTel Data Domain oT mpounx cucteM
— 3TO TO, YTO MOJAEPXKKA AeAYTUIMKALIUU
3aKJIabpIBaach B HUX U3HAYAJIbHO, U JO-
MOJIHUTEJIBHBIN (DYHKIIMOHAT — peruIMKa-
LIMSI, OMYJISILMSL JICHTOYHBIX OUOJINOTEK
(VTL) u 1.1. — pa3pabarbIBajics ¢ y4eTOM
9TOM TexHoJorMM. B aTnX crucremax uc-
noJib3yeTcsl Hanbosee 3(D(HEKTUBHBIN allro-
PUTM JIeIYTUIMKALIMU Ha YPOBHE OJOKOB
JMAHHBIX TIEPEMEHHO JTMHBI, TTO3BOJISTIO-
LU COKPATUTh 00BEM XpaHWJIUIIA pe-
3epBHBIX KOMUI B JIECSATKU pa3 Mo CpaBHE-
HUIO C TPAIULIMOHHBIMM PEIICHUSIMU Ha
JICHTaxX WIK JUCKaX.

EMC Data Domain nonaep:xuBaeT IemayIi-
Jmkanuio “Ha jety” (inline). Ha mpaktuke
3TO O3HAYaeT, 4yTo cucteMbl Data Domain
HCIOJIB3YIOT AUCKOBYIO €MKOCTh B pasbl
6osee 3(pHeKTUBHO, YeM CUCTEMbI, MCIIOIb-
3yI0IlKe OTJIOXKEHHYIO €AYy TIUKALINIO.
Cucremnl Data Domain adhdekTuBHee per-
JIMLIMPYIOT JaHHbIe, TaK KaK MPOLECC per-
JIMKAIIMM MOXKET HayaThCs M 3aBEPLINTHCS
MPaKTUIECKU OIHOBPEMEHHO C TPOLECCOM
pesepBHOro KonupoBaHusi. Cucremsl Data
Domain mnpoiiie B yrpaBjieHUNM U HACTPO -
Ke, TaK KakK IMOJIb30BaTeJIsSIM He HY>KHO 3a-
HMMATBHCSI CJOXKHBIM TUIAHMPOBAHUEM pac-
MUCAHMS PA3TIMYHBIX 3a/1a4, CJICIUTH 3a TEM,
YTOOLI OHM HE “OThemann” APYT y Apyra
pecypcehbl 1 T.I1.

B xoneunowM cuete, cucrembl EMC Data
Domain obGecrieunBaloT mpencka3zyemylo
CKOPOCTb PE3epPBHOTO KOMUPOBAHUS U
BOCCTAHOBJICHUSI, B OTJINYUE OT CUCTEM C
OTJIOKEHHOW AeNyTUIMKAUUeN, IPOU3BOIN-
TEJIbHOCTh KOTOPBIX HEBO3MOXKHO TpeacKa-
3aTh B CJIy4yae, €CJIM AeAyIUIMKALUs He yC-
reja 3aKOHUYUTBHCS 10 Havyajia pe3epBHOTO
KOTMMPOBAHUS WJIM BOCCTAHOBJIEHMUS.

Iporecc nenyrMkKaumy sIBISIETCS TTOJHO-
CTBIO TIPO3PAYHbIM JUISI CEPBEPOB MPUIIO-
keHuit 1 I1O pe3epBHOro0 KOMUPOBAHUSI.
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Gateway Series
DDE00 Appliance Series

SN 00630
I 00610

DD140
Remote Office Appliance

714 ST, VL, Replicator, & Retention Lock Software options

1TB Disk

DDX Array Series
Up to 16 Controllers
Internal or External Storage

Xapakrepuctuka DD140 DD610 DD630 DD565 DD660 DD690 DD880 DDX Array
Ckopoctb (GB/hr) 450 675 1.1 TB/hr 1.1 TB/hr 2 TB/hr 2.7TB/hr 54 TBMr  86.4 TB/hr
Jloruyeckuii oGbem (TB)  17-43 75-195 165-420 320-810  520-1.31 PB  710-1.7PB 1.4-3.5PB 22.6-56.7 PB
Mone3Hbiii 06bem (TB) .86 Upto3.98 Upto8.4 Upto16.2 Upto26.1 Upto353 Upto71 Upto1.13PB

Puc. 2. Jluneiika pemernit EMC Data Domain.

Ocobennocmu_duckosbix_cucmem EMC Data
Domain

B otnmune oT OOJNBLUIMHCTBA MPOU3BOINTE-
JIel, BBIHYXXIEHHBIX YCTaHABIMBATb 0OJIb-
110€ KOJIMYECTBO TUCKOB JUISI JOCTVIKEHUSI
TPUEMJIEMOI TTPOU3BOAUTEILHOCTU, CUCTE-
Mbl Data Domain 6111 MIBHAYaJIbHO OpUEH-
TUPOBaHbl Ha MaKCUMAaJIbHOE MCIIOJIb30Ba-
HHME BO3MOXHOCTEI TPOLIECCOPOB U Orepa-
tuBHOI TamsiTi. TexHosorust SISL (Stream
Informed Segment Layout) ontumusupyer
TIPOIIeCC ACAYTUIMKAIIMY TaKUM 00pa3oM, 4To
BBISIBJICHHME JYOJIMKATOB MPAKTUUECKU HE
TpeOyeT oOpallleHusT K TUCKY, U ONepaliiu
MPOBOJSITCS B ONEPAaTUBHOM NaMsTu. Takum
00pa3oM, CKOPOCTb JIeAyTIMKALIMY 3aBUCUT
He OT KOJIMYECTBa JMCKOB, a OT MPOU3BOIU-
TEJILHOCTH MPOLECCOPOB, UTO 00eCrieunBaeT
MaKCUMAaJIbHYIO TPOU3BOIUTEILHOCTD JIaXe
npu ucroib3oBaHUU SATA-IKMCKOB.

st cucteM C TOAIEPKKOM JAeayTTUKAIIUN
KpaitHe BaXxHO 00ECTeYUTh HAIEXKHOE Xpa-
Henue gaHHeIX. B EMC Data Domain pea-
sm3oBaHa apxutektypa DIA (Data Invul-
nerability Architecture), obecrieunBaroias
CKBO3HYIO TIPOBEPKY LIEJTOCTHOCTH JaHHBIX,
oOHapyXeHHe cO0eB M BOCCTAHOBJIEHUE
paboOTOCTIOCOOHOCTU CHCTEM.

Iloddepicka penaukayuu

C 2004 r. cucremsl Data Domain obecrne-
YUBAIOT MOCTPOEHME KaTacTpohOyCTONUM-
BBIX PELICHUI C TMTOMOIIBIO PETUIMKALINU
JMAHHBIX HAa PE3ePBHYIO TUIOILAAKY IO ce-
M IP. Tlpu pennukimu nepegaoTcs
TOJIbKO U3MEHEHHbBIE OJIOKM JaHHbBIX, YTO
MOMOTaeT MUHUMU3UPOBATh TPEOOBAHMUSI
KaHaly nepenadn naHHbIX. [TopmepxkuBa-
IOTCSI pa3JIMYHbIe CXEMBI, B T.4. “OIUH K OfI-
HOMY”, “MHOTHE K OMTHOMY”’, ABYHAIlpaB-
JIEHHasl peruIMKauus U T.11.

Hcnonab3oBaHUe CXeMbl PEIIMKALIMK
“MHOrMe K OMHOMY” TO3BOJIsIET CHOpMU-

HO C 3TUM ITOBBICUTbH CTETIEHb TOTOBHOCTHU
OpraHM3allii K BOCCTAHOBJICHUIO NTAHHBIX
B Ccilyyae cOOeB.

B cenrsiope 2009 r. pemienust EMC Data
Domain 6buUtM paciiMpeHsl OMIMel Kac-
KaHOU peruiMKaiuu. Dta onuus Mo3BoJisi-
€T ONTUMM3UPOBATH CTPATETUIO aBapUIHO-
IO BOCCTAHOBJIEHUSI, UCTIOIb3YsI BEICOKOA(D-
(bexTUBHYIO peruiMKaluio sl nepegadn
JIeYTUTMIMPOBAHHBIX PE3ePBHBIX KOMUI
Ha HECKOJIBKO PE3EPBHBIX IIOLIALO0K.

Obaacms ucnoavzosanus cucmem EMC Data
Domain

Cuctemsl EMC Data Domain obecrieunBaioT
OIHU U3 JIYYIIUX B OTPAC/IM IOKA3aTe]In
IIPOU3BOAMTEILHOCTH [IPU PE3EPBHOM KOITU-
POBAaHUM M BOCCTAHOBIICHUU: KaK IUIS OIHO-
ro MOTOKA JAHHBIX (OCOOEHHO BaXKHO IS
BOCCTAHOBJIEHHST), TAK U CYMMapHO 10 CUC-
Teme B 1esioM. [1pu aToM obGecrieunBaeTCst
IOJIHAsT HE3aBUCUMOCTD AEAYIUIMKALIMKA OT
TUIIOB JAHHBIX U IPWIOXEHUI PE3EPBHOIO
KOITUPOBAHUSI.

EMC npepnaraeT mmpoKyio MpOIyKTOBYIO
JmHelKy cucteM Data Domain, B KOTopyio
BxomaT 7 momaeneit — ot DD140, opueHtupo-
BaHHBIX HA MCIOJIb30BaHKE B YIAICHHBIX
ocducax, no DD880, mpenHazHaAUeHHBIX JIJIsT
HUCcHoab30BaHus B KpyrHbIx LIOJI (puc. 2).
BosbIIMHCTBO 3aKa3YMKOB MCIOIB3YIOT CHC-
TeMbl Data Domain 1151 pe3epBHOTO KOImu-
pOBaHUS BCEX TUIOB TaHHBIX, BKJIIOYAsh MHO-
rotepabaiitHeie B/I.

Hcrnonb3oBaHue TEXHOJIOTUN IEAyTIMKALIAN
MO3BOJISIET TIEPEUTU K “Oe3JIeHTOUHOMY” pe-
3epPBHOMY KOIMPOBAHMIO JAHHBIX, CYILIECT-
BEHHO TOBBICUTb HA/IEXKHOCTb XPaHEHUSI pe-
3€PBHBIX KOMUI U MUHMMHU3MPOBATH 3aTpa-
Thl HA BHEAPEHUE PEIIMKALIMK Pe3ePBHBIX
Konuii B ymaneHHbIl 11O/,

Ta6n. 1. CpasHenue peluenvii EMC Avamar n EMC Data Domain.

poBaTh TMOKOE M Mac-

WITAGHpYeMOoe pelieHIe XapakrepucTuka Cucrema pesepeHoro CucTtema XpaHeHus pe3epBHbIX
Kkonuposatus EMC Avamar konuit EMC Data Domain
ﬂﬂﬂu KPYIHBIX OPTaHU3a-  Groco6 pepynnmkaum B vcroshuke Ha uenesom ycTpoiicTse
uuii ¢ reorpaduiecku CokpaLeHwe 0Gbema xpaxeHws [la la
pacripeieIeHHbIMUA (U~ Cokpauenue ceresoro Tpaduka Ja Her
nuanamMu. Terepb mOsiBK-  COKpalLene Harpyaku Ha cepeepsl la Her
J1aCh BO3MOXKHOCTD 32 gonbmenme HaEXHOCTH XaHEHHS i ﬁ
OKPALLICHVIE BPEMEHI BOCCTAHOBNEHWS
E;géﬁiﬁi&bizf_zguj VTepdedics)/npotokonsl Gige GigE/10GigE (NFS,CIFS, OST), FC (VTL)
CKOPOCTb BOCCTAHOBNIEHWS [iaHHbIX Jlecskn M6aitr/c Corhu M6aitr/c

HU3KON TIPOIMYCKHOM
CIIOCOOHOCTBIO YITPO-
CTUTh U yOEUIeBUTh UH-
GbpacTpyKTypy aBapuii-
HOTO BOCCTAHOBJIEHUS
NIAHHBIX U OTHOBPEMEH-

VHTerpaums ¢ "TpamumoHHbIMu”
CYICTEMaMV PE3EPBHOO KOMMPOBAHKS
Pexomeryemas 06nacTb npumeHeHms

EMC NetWorker EMC NetWorker, Symantec NetBackup,
HP Data Protector, IBM TSM u 1.n.
Pe3epatoe konupoBaHHe Mobbix pecyp-

COB, BK/I0Yas! MHOroTepataiitHble B

Pe3epsHoe KonMpoBaHUe BIpTyab-
HbIX CpeA, YAAneHHbIX Guiuanos,
aiinosbix CepBepoB, pabouvx CTaH-
LA M HoyTOYKOB
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Puc. 3. Wcnosnb3oBanue pecypcoB kineHtom EMC

Avamar, Hanpumep, BBIITOJHSIIOLLErocsi Kak
guest backup B cpene VMware, ¢ Tpaauim-
OHHBIM 03KaroM 6oJibliie, HO MHOTO KOpoyYe.

Oco0eHHOCTH TMO3HIMOHAPOBAHNS
EMC Avamar u EMC Data
Domain

W cucremsr EMC Avamar u cucTeMBbl
EMC Data Domain momnep>KuBaroT IemayT-
JIMKALIMIO PE3EPBHBIX KOIUI HA YPOBHE
OJIOKOB IepEMEHHOM MIMHBL. Pazimuuns me-
Ky HUMU OTIPENEIISIOTCST TPEXe BCEro
CITOCOOOM JIeYTUTUKAIIMM — B UCTOYHUKE
VI Ha LEJIEBOM YCTPOMCTBE, U BO3MOXKHO-
CTbIO MHTETPALMK B CYILECTBYIOILYIO CHC-
TeMy pe3epBHOrO KonupoBaHus. B a6, 2
[PUBEIEHBI CPaBHUTEJIbHBIE XapaKTepy-
CTUKU 3TUX PEILIEHUI.

B cucremax EMC Avamar BoccTaHOBIe-
HMe TaHHBIX MMPOU3BOIUTCS TOJNBKO 1Mo IP-
cetu (Gigabit Ethernet), B cucremax EMC
Data Domain — kxak mo IP-cetu (Gigabit
Ethernet, 10Gigabit Ethernet), Tak u o
cetu xpaHeHus1 FC SAN. C a1oii TOuku
3peHUsI PEKOMEHIYeTCsl MCIOJIb30BaTh
EMC Avamar misi pe3epBHOTO KOIIMPOBA-
HMSI OTHOCHUTEJIBbHO HEOOJIBIINX CEPBEPOB

\

BpEMS

npwioxenuit 1 CYBJl — He Oonee 1 Toaiit
JMAHHBIX HA OJHOM KJIMEHTE CHUCTEMBI
Avamar.

Ipn MpoeKTUPOBAaHUU CUCTEM PE3EPBHOTO
KOTIMpOBaHUsl (HhailJIOBBIX CEPBEPOB LieJie-
Cc000pa3HO yYUTHIBATh HE CKOPOCTb pe-
3ePBHOTO KOIMMPOBaHMS (TaK KaK 00beM
rnepegaBaeMbIX JaHHBIX COCTABUT MeHee
1% ot o011ero oobemMa), a KOJIMIeCTBO
aitnos. CpenHsisi CKOPOCTb CKAHUPOBAHUS
aitnoBoii cucTeMbl MPU KOMUPOBAHUU C
TMOMOIIBI0 Avamar cocTtasisieT | MiH
(aiiyIoB B yac. YUMUTHIBAsI, UYTO OOJIBIIIMHCT-
BO CEPBEPOB COEPXKAT 3HAUMTEJILHO MEHb-
1ree KOJIM4YecTBO (hailJioB, pe3epBHOE KOIMM-
poBaHME C TIOMOIIBIO Avamar, Kak MmpaBu-
JIO, TIPOXOJUT B HECKOJIBKO pa3 ObIcTpee,
4yeM MpPU UCIOJb30BaHUM “TPalMIIMOH-
HBIX” pelIeHuid. DTO KacaeTcsl M Harpy3Ku
Ha pecypchl KJIMEHTOB CUCTeMbI PEe3epBHO-
ro KOMUPOBaHUs (TIPoLeccop, TUCK, CETb);
HarnpuMep, Harpy3ka Ha mpoleccop oymeT
HECKOJIbKO BBILIE, YeM OOBIYHO, HO MTEPUOJ
Harpy3ku OyneT HaMHOTO Kopoue (puc. 3).

Juckosbie cucteMbl EMC Data Domain
TIPUMEHSTIOTCSI COBMECTHO C “TpajMIIMOH-
HeiM” 10 pesepBHOTrO KOonupoBaHusi. OHU
JIETKO MHTETpUpYIoTCsl Kak ¢ EMC
NetWorker, Tak ¥ ¢ pelIeHUSIMU APYTUX
npousBoauteseil. B otimuue ot Avamar
3TU CUCTEMbl He 00eCreynBalT CoKpallie-
HUS Harpy3KM Ha CEThb M PECypChl KIIMEH-
TOB, HO O0JIAfAIOT PSIIOM JPYTUX TMPEUMY-
1IECTB — B YACTHOCTH, TIOBBILIEHHOI MPO-
M3BOAUTEIbHOCTHIO TIPU BOCCTAHOBJICHUU
no cetu FC SAN wmau 10GigE, uro mo3so-
JISIeT MO3MLIMOHUPOBATh UX ISl XPaHEHUS
pe3epBHBIX KOMUI MHOroTepabaiTHbiX B/I.

3axarouenue

Coenacno omuemy Gartner” ¢ nacmosuee
epems 6 nopmepene EMC dse naubonee 3pe-
Able mexHoA02uu 0eOynauKauuu u3 npeoia-
eaemvix Ha puinke: Avamar ¢ dedynaukayuetl
Ha cmopone kauenma u Data Domain ¢ de-
dynaukayueli Ha yeaeeom ycmpoucmee.

Avamar 6vin anoncuposan ¢ 2002 e.; 6 Ha-
cmosiyee 8pems NOCMasasiemcs 5-s @epcus
amoeo pewenus. Eeo makace omauvaem 3¢-
pexmueHocmb, HA0EICHOCYb U CMadUnb-
Hocmo pabomei. EMC Avamar yemanoénen
bonee wem y 3000 3axazuuxos, 4umo npumepHo
Ha nopadoK npegvluiaem nokazamenu Oau-
Jcatiwe2o KOHKYpeHma.

Cucmemor Data Domain nocmaeasiomesi Ha
puiHok ¢ 2003 e.; ux omauvaem omaasiceH-
HOCMb mexHoAoUll U camas Ooavuas 0oas
poirka (54% no oyenke Taneja Group?).

B mupe ycmanoeneno 6onee 10 000 cucmem
Data Domain, u3 nux 2500 — ¢ Eepone.

B coomeemcmeuu ¢ dpyeum omuemom (onyo-
AukoganHom 6 Hosaope 2009 e.) — peiimuney
Technology Fast 500, Deloitte LLP, noka3wvi-
sarouemy 500 camvix Obicmpopacmyuux Kom-
nanuii Ceseproil Amepuku c edxice2o0Ho y0-
sausarouumcs obopomom 6 nepuod c¢ 2004 e.
no 2008 e., komnanus Data Domain 3ausna

6 Hem 7 mecmo. Dmo ceudemenscmeyem o
oueHb 6oAbUOM UHmMepece OU3Heca U 20CKOM-
NaHull Kk mexHonoeusm 0edynauKayuu u KoH-
Kkpemno K pewenusm Data Domain, a maxice
0 BbICOKOM NOMEHUUAaNe IMUX PeuleHUl U o
pocme cnpoca Ha MexHoA02UU 0edynauKayul
6 Oauxcauuiell nepcneKkmuee.

Ilacea Kapnayx, Hean Ckyoun,
xomnanusi EMC Poccus u CHI.

Mnouo3bl dymyponoza
Mlaiiea Jeanca

Jexa6po 2009 2. — B cBsa3u ¢ 25-netuem
Cisco raBHBII (yTypoJOr KOHCAITUHIOBO-
ro noapasneneHust Cisco IBSG [I3iiB DBaHC
(Dave Evans) oOHaponoBan CBOil MPOrHO3
JanbHelIIero pa3Butusl TexHojaorui. I1o
€ro MHEHHUIO:

e K 2029 roay 3a
$100 moJu1. MOXHO
OyneT KyIUTb
CX]I eMKOCTBIO
11 TII6aiit. Takoro
o0bema dJeK-
TPOHHOU MaMsITh
Oy/ieT TOCTaTOYHO,
YTOOBI KPYIJIOCY-
TOYHO MPOUTPBI-
BaTh Buaeo DVD-
KayecTBa B Teue-
Hue 600 ner.

e B TeueHue IBYX ClenyoOIIMX JIET 00beM
uHbopMmanuu Bo BcemupHoit cetn Oy-
JIeT yaBauBaThesl Kaxabie 11 yacos.

e K 2020 romy KaXmblii XXUTeJIb Hallei
TJIaHEeThI OYIET B CpeIHEM XpaHUTh
130 ToOaiiT mepcoHAIbHBIX TaHHBIX (ce-
TOIHSI 3TOT 00beM paBeH 128 ['GaiiT).

"EMC Acquires Data Domain, Becomes Deduplication Leader, Signals Deduplication as a
“Must Have" Capability", Dave Russell (Gartner, 25 August 2009/1D Number: G00170233).
Taneja Group, Sept. 2008

D

e Yepes 5 neT 1100as1 MOBEPXHOCTh CMO-
SKET BBITIOJIHATh (DYHKIIMM JIMCTUIES.

e B ommxaiimme 2 roga oobemM mHMOpMa-
LMY B HAllleM MHUpe OyIeT eXerojaHo
YBEJIMYMBATBLCS B LIECTh Pa3, a 00beM
KOPIIOPAaTUBHBIX TAaHHBIX B TOT Xe TMepu-
on OyaeT exeromHo Bo3pacTaTh B 50 pas.

e K nHauvany 2010 roga k CeTu oKaxyTcst
MONKJIIOYEeHBI 35 MJIpI Pa3IMYHBIX YCT-
POJCTB, T.€. IOYTHU 1O 6 YCTPOMCTB Ha
KaXXIIOTO XXUTEJIsT Halleil TJIaHEeTHI.

e B mpencrosiiue 10 et cKopocTh mepe-
JAYW JaHHBIX B JOMAIIHUX CETAX YBE-
yuutesa B 20 pas.

e K 2013 rony exemecsuHblil 00beM Tpa-
(uka B GECIIPOBOIHBIX CETSIX COCTABUT
400 meTabaiiT (CEromHsi BeCb MUPOBOI
ceTeBOil TpauK cocTaBisieT 9 aK3abalT
B MecCsIII).

e K koniy 2010 roma Ha KaxaI0ro >KUTeJs
Halllell TUTAaHEeTBl OYIEeT MPUXOAUTHCS IO
1 MJIpA TPaH3UCTOPOB CTOUMOCTHIO
OlHA MWITMOHHAsI aMEepPUKaHCKOTO
LIEHTa KaXKIbIA.

e [lepBblii KOMMEPUYECKIIT KBAHTOBBIII KOM-
neloTep nosiButcs K cepeaune 2020 roxa.

e K 2015 romy yenoBe4ecTBO OyIeT exe-
rOIHO CO3/1aBaTh KOHTEHT, 00beM KOTO-
poro B 92,5 MJIH pa3 MpeBbIlIaeT 00beM
nHdopMauuu, XpaHsileics: B Oubarore-
ke Konrpecca CIIIA.

e K 2015 romy moBceMeCTHO pacIpocTpa-
HUTCSI BUJICOCBSI3b U OHA OY/IET IreHepu-
poBath 400 skx3abaiiT Tpacduka, uro B 20
MJIH pa3 IpeBblllaeT 00beM MHGbOopMa-
MK, XpaHsieiics B oubamoreke KoH-
rpecca CIIA.
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e K 2015 rogy o6beM DJaHHBIX, KOTOPbIE
OyIyT reHepupoBaTh TeseOHHast CBSI3b,
HHTepHeT, 251eKTpOHHast TTouTa, (GoTo- U
MY3bIKaJIbHBIE (Daiiibl, cocTaBUT 50 2K-
3a0aMT.

e C BHeapeHueM 1poTokosia IPv6 B MH-
TEpHeTe IMOSIBUTCSI TAKOE KOJUYECTBO
3JICKTPOHHBIX aIpecoB, YTO KaXIYIO0 U3
M3BECTHBIX YEJIOBEYECTBY 3BE31 BO BCE-
JICHHOM MOXHO OyzieT cHaOauTh 4,8 TpiH
aJIpecoB.

860 FE HBA-pewese g
LIUIPOBAHUS GaHHbIN
“Na nemy”

Oxms6po 2009 . — Komnanust Emulex
00BsIBUJIA, UTO OymeT coBMecTHO ¢ IBM
MOCTaBJISITh pelleHue ISl IudPOBAHUS
nanHbeix Ha 6aze Emulex Secure 8Gb En-
cryption HBA texHonorun (http://
www.emulex.com/products/strategic-direc-
tion/emulexsecure-8gb-encryption-hba.html)
u IBM Tivoli Key Lifecycle Manager.

D710 pelieHrne Ha ocHoBe 256-0utHoit AES
TEXHOJIOTUU TIO3BOJUT 00ecrneuynuTb 6e30-
MacHOCTb NaHHBIX (ndpys/memudpys ux
“Ha JieTy”) Kak Ipu mepenave JaHHBIX, Tak
M TIPU XpaHEHUM, COKpalllasi KarmuTaJlbHbIe
3atpatbl 10 50—90% B cpaBHEHUU Kak C
MPOrpaMMHBIM IMGPOBAHUEM, TaK U ar-
mapaTHbIM Ha ypoBHe SAN.
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