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CroeyHble u HacTonbHble NAS Ha npoueccopax AMD Ryzen
BelumcnurensHas MowHoctb ansa Al/ML 1 aHanusa gaHHbIX
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KOPMOPATUBHbIE LEHHOCTU NOo4 3AWLUNTON QNAP

— nupgepcteo B npoussoactee NAS pns
nwbbiXx 3apay, CBA3AHHbIX C XpaHeHMeM U 060pabOTKOW [aHHbIX.
Cob6cTBeHHble nepepoBble pa3paboTKM annapaTHOMW ”U NPOrpamMMHOWN
COCTaBNAKLWMX NO3BONAIT 06ecneuynTb BbICOKOe KauyecTBO, HafeXXHOCTb 1
GYHKLUNOHaNbHOCTb pelWeHUn ANA KOpNnopaTUBHbIX 3aKa34MKOB.

MonHbIN LUK npon3BoacTBa, aBTOMaTU3NpPOBaHHDbIE€ JINHUN N3TroTOBJIEHNA NEeYaTHbIX MJjiaT U
MOHTa>a JIEKTPOHHbIX KOMMOHEHTOB, KOHTPOJIb Ka4eCTBa Ha BCeX 3TanaxX no3BoJIAI0T JO0CTU-
raTtb BbiCLUMX MOKa3aTesien KavyecTBa.

MNepen Tem Kak nNOKMHYTb NpPOM3BOACTBO,
Ka)goe m3genve HeCKONIbKO CYyTOK Mpoxogut
HarpysouyHoe TeCcTUpOBaHME B LITAaTHOM
pexume B cneuuanbHOW TepMo-Kamepe npwu
NOBbILEHHbIX TeMNepaTypax, YTo rapaHTupyert
BbICOKYI0 HafJleXKHOCTb N OTKa30yCTOMYMBOCTb
Bcen npoaykunm QNAP.

CBbiwe 1500 cotpygHukoB KomnaHum QNAP
Systems Inc. no Bcemy mupy 3aHATbl B pa3pa-
60TKe NporpaMMHOro 1 anmnapaTtHoro obecne-
yeHus. PesynbraTtom nx pa6otbl asnatotca CX
C oAHOM U3 ABYX onepauymnoHHbIX cuctem: QTS
Ana mHoro¢yHKunoHanbHbix NAS, cnoco6HbIx
pewaTtb 60nbWKMHCTBO 3agay, u QES — ana
CNCTeM XpaHeHUA KOopnopaTUBHOrO Kiacca,
OTBeYalLW KX 3a BbICLIYI0 COXPAHHOCTb AaHHbIX.

KAKYIO bbl CUICTEMY XPAHEHNA QNAP Bbl H/ BbIBPAJIN, Bbl NMONYYUTE
S3HAYUTEJIBHO BOJIbWE, YEM NPOCTO XPAHWJIMUWE [OAHHbIX!



ZFS NAS KoprnopaTuUBHOro Knacca

Crctema xpaHeHus gaHHbix ES1686dc npogonxaeT nuHenky npoaykunvi QNAP, aganTypoBaHHy0 AN KPUTUYECKM BaXKHbIX 3afay v
paboTbl B cOCTaBe cpep BUPTyanu3aumu. bnarogaps ABYM akTYBHbBIM KOHTpOJiepam ¢ npoueccopamu Intel® Xeon™ D, pacumpsemon
onepaTnBHol NamATy fo 1 T6, nporpammHomy obecneyeHuio ¢ ZFS, NoNHON noaaepKe NonynapHbIX cpef BUpTyanv3aunm n o6HoB-
neHHol onepaunoHHol cucteme QES, wectHaguatnguckosblii NAS ES1686dc siBnsieTcs roToBbIM pelleHrem s XpaHeHnsa nHdopma-
uun, obpaszos VDI 1 06nauHbIX BblUNCIEHNI Ha KopropaTnBHoMm ypoBHe. QES obecneurBaet fo 65 000 MOMEHTaNbHbIX CHUMKOB,
AeAyrninKaumio Ha ypoBHe 6/10KOB, YMIOTHEHVE AaHHbIX U GUPMEHHDIN anropUTM KoanecLeHLMK, YTO NO3BOSIAET He TONIbKO 3 PeKTrB-
HO MCMOMb30BaTb AMCKOBOE MPOCTPAHCTBO SSD, HO U CYLLECTBEHHO YBENNUNTD CPOK XKU3HM HOCUTeNel MHPOopMaLUy 3a CHET CoKpalle-
HUA KONIMYeCcTBa 0OpaLLeHUNA Ha 3aNuUCb/UTeHe.

KnwueBble ocobeHHocTn ES1686dc

m [1Ba akTuBHbIX KOHTpoiepa, NVRAM-KawmposaHue,
FOTOBHOCTb K 40 [6unT/c;

m [lo 7 ycTponcTs pacwmpeHna n o 128 onckoB B CUCTEME;

m BctpoeHHas onepaunorHan cuctema QES ¢ painnosoii
cuctemon ZFS;

u [lepynnukaumsa, cxatue 1 ynaoTHeHe AaHHbIX Ans
pa3melLLeHnA 3HaUNTENBHOIO KonnyecTBa obpasos VDI;

u OUPMEHHDBIA  anropuT™M  KoanecueHuun paHHblx  (Write
Coalescing) nns cokpalleHnAa KomyecTsa obpaLleHnin K
NNCKOBO MOACUCTEME;

= Cablwwe 65 000 MOMEHTaNbHbIX CHUMKOB 1 GpyHKLMA ShapSync | EITTFEFRFr = i Tt ="

ana 3¢p$peKTMBHOro BOCCTaHOBNEHUA MHPOPMaLnK;

m PeweHune NAS un iSCSI/IP-SAN, nHTerpuposaHHoe ¢ VMware, - g Tsoiiroe

Microsoft Hyper-V, KVM v apyriumu cpenamu BUpTyanusauuy; coseoe EBESE] pesepanposanvie CEEEE
[lBa aKTUBHBIX Teeell e

m [pocTaa vHTerpauus ¢ obnauHbiMu cepBrcamn OpenStack [ Tesaztt

e 2 oo o
- COBAUHEHHA . _yl

Cinder 1 Manila;
u [MbKoe macwTabrpoBaHune emkoctu ao 1,94 MoéariT;

u [opsiyasi 3ameHa KOHTponepoB, 6nokos NuTaHus, BBU, 6nokos
BEHTUNATOPOB 6€3 MHCTPYMEHTOB.

Active Active
[lBa KoHTpONNEpa IMopaepxka MPIO [1Ba 6noka nuTanHus 06HoenseMan

NpoLK1BKa




f’M6Koe pacwmnpeHne eMKOCTN CUCTEMbI XpPaHeHUS

PaclumpeHne eMKOCTU CUCTEMbI [OCTUTAETCA 3a CUET NOAKIIIUYEHNs Mogynel paclum-
peHus (0o 7 ycmpotlicms) 6e3 npuocTaHOBKM paboTtbl. WHTepdelic coepgnHeHus
miniSAS 12 I'6uT/c obecneumBaeT MakCMManbHYIO CKOPOCTb nepedaun MHGopmaumm,
NOBbILIAA JOCTYMHOCTb AAHHbIX 418 KPUTUUHBIX G3HEC-NPUNOXKEHWIA.

ApxntTekKTypa ABOMNHOWN neTnu

Mpy NoAKNIOYEHNM HECKOJIbKIMX YCTPONCTB paclupeHmns bnarogapsa apxuteKkType
[OBOWHOM NeTnn JOCTUraeTcA MOBbILEHHAA OTKa30yCTOMYMBOCTb. B cnyvae egnHmu-
HOro OTKa3a OHOro 13 KOHTPOJISIEPOB FOSIOBHOMO YCTPOMCTBA, KOHTPOIepa Moayns
pacwpeHns nnm kabens coeguHEHNA AOCTYMHOCTb fAaHHbIX COXPaHAETCA.

McuyepnbiBatowmm Habop ceteBbix noptoB 10 F'6mT/C

Kaxkgbli KoHTponnep B 6a30BOM KOMMIEKTaUMM OCHALleH YeTblpbMA MopTamu
10 F6ut/c SFP+ 1 Tpems noptamu 1 F6ut/c RJ-45, oiviH U3 KOTOPBIX NCNOMb3yeTcA ANA
ynpasneHus. bonbluein ckopocT o6MeHa AaHHBIMU C YCTPOMNCTBOM MOXKHO JOCTWYb
YCTaHOBKOW onuunoHanbHbix ceTeBblx KapT QNAP LAN-10G2T-X550 ¢ AByma nopTamu
10 F6ut/c RJ-45 nnu ceteBoin kapTbl QNAP LAN-40G2SF-MLX ¢ gByma noptamu 40
r6ut/c QSFX+ Ha Kaxablil KoHTponnep. Kaxxaplil 13 NopToB MOXeT 00C/yKMBaTb CBOKO
noacetb uUnu pabotaTb B OAHOM U3 PEXMMOB: OTKA30YCTOMUMBOCTY C MOAAEPMHKON
MPIO unu arperaumm nopToB. B cnyyae oTKa3a OAHOro M3 KOHTPOJNIEPOB BTOPOM
NPVIHUMaeT Ha cebA BCe HAaCTPONKM CeTeBbIX MOPTOB NMEePBOro KOHTPosIepa.

4x10T6ut/c SFP+  2x1T6ut/cRJ-45 1 X 1T6UT/C RJ-45 (monbko dns ynpasnerus)

ES1686dc

7 mogynen
pacwmpeHna EJ1600 v2

3epkanupoBaHue Kawen NVRAM gna 6onblien COXpPaHHOCTU AAaHHbIX

KaX[bI 13 KOHTPOJIEPOB CETEBOrO HakoNuTensA 3epkanupyet cogepxunmoe k3wen DRAM B NVRAM-K3Lww Apyroro KoHTposnepa

ana obecneyeHus LEeJTOCTHOCTU N KOPPEKTHOCTU AaHHDbIX.

MHoroypOBHEBaﬂ TEXHOJIOINNA KSWNpoOoBaHNA C OogHOBpPpeMeHHbIMN

ytTeHnem m 3anncbio

[ins obecneuyeHns COOTBETCTBUA BbICOKUM TpebGOBaHMAM KOpropaTuBHbIX npunoxeHuii ES1686dc npepgoctaBnseT kaw L1 (ocHogHas
namsams) n L2 (M.2 SSD) pns uteHus faHHbIX 1 3anucu ZFS xypHana ogHoBpeMeHHO. MpunoxeHus, TpebyioLme BbICOKOW AOCTYMHOCTU
[aHHbIX, TaKMe KaK BUPTYyasibHble CepBepbl, PeflakTUPOBaHME BULEO 1 NMOTOKOBOE BellaHre, UudpoBoe BULeOHaboAeH e 1 pe3epB-

Hoe KonnpoBaHue, Harbonee 3GpHeKTUBHO NCMONb3YIOT BCIO annapaTHyio NPOM3BOANTENIBHOCTb YCTPOWCTBA.

B KauecTBe K3lla YTeHMA MOXHO Mcnonb3oBaTb 2 X M.2 SSD (npuo6pemafomcn OnL{UOHa}'IbHO) VN 4 HUXHUX OTCeKa ANA MXeCTKUX

[IMCKOB, YCTaHOBMB B HMX 2,5" SSD.

Yacme onepamusHol namamu Kaxxoo20 KOHMpPOJ11epa ucnosb3yem-
cs 8 kadecmee k3wa 3anucu (ZFS Intent Log). B ciyuae c6os numa-
HUA cucmeMbl OonepamusHaAsa namsame, npoueccop u M.2 SSD
ocmaiomcs 3anumasHeiMu om 6;10ka 6amapeti (BBU), umo obecne-
yugaem ycnewHoe 3aseplieHue 3anucu OdHHbIX U3 onepamusHol
namamu 8 modysb M.2 SSD. [locne 8occmaHosieHUs NUMAHUsA
O0daHHble NepeHOCAMCS Ha OCHOBHbIe XXecmkue Oucku usu SSD.



AnnapaTHaﬂ APXNTEKTYpPa

1.16 x SAS-nopTtoB ana nogknoveHuns 3,5"/2,5" SAS-guckos nnn
SSD ¢ nonHon noppaepko SAS 12 I6ut/c n obpaTHol coBme-
cTumocTbio € SAS 6 [6uT/c. Takoe pelueHre No3BOAUT JOCTUYb
6anaHca MmeXxgy NpoV3BOAUTENIbHOCTbBIO U eMKOCTbIO CUCTEMBI.

2.Mpoueccop Intel® Xeon™ D cepun ¢ nopaepKKor namatu
DDR4 1 PCle 3.0 o6ecneunBaeT Nnpoun3BOANTENBHOCTb CUCTEMDI
[nA BCcex 3afjay, CBA3aHHbIX C 06paboTKOM MOTOKOB AaHHbIX.

3.0nepatnBHaa namAate DDR4 c KoOHTponemM YeTHOCTU W
BO3MOXHOCTbIO pacwmperna go 1 Tb (mo 512 b Ha Kaxpbli
KOHTpOMNep) MNO3BONAET COBepluaTb 60JbLOe KOMNYECTBO
onepauui ¢ NOTOKaMK AaHHbIX, MUHUMU3MPYA KonnyecTso I/O
onepauwnn c HDD/SSD.

4.iBa cnota PCle 3.0 x8 no3BonAloT paclwmputb GyHKLMOHaN
YCTPOWCTBA 3a CYeT YCTaHOBKM OMLMOHANbHbIX CETEBbIX KapT
10/40 T6ut/c, KoHTponnepos QM2 nnn SAS nna nofknoyeHnA
YCTPOWCTB paclUMpeHus.

5.YeTblpe BCTpoeHHbIXx mopTa 10 6ut/c SFP+ Ha Kaxpgom
KOHTponnepe obecrneyaT WMPOKYIO MOMOCY NPOMyCKaHWA, a
TakXe OTKa30yCTOMYMBOCTb Ha YPOBHE KOMMYyTauuu Mexay
ES1686dc 1 cepsepamu unv pabounmm cTaHUUAMN.

6.batapeiiHbin - Mogynb BBU obecneunt 6ecnepeboiiHoe

nuTaHWe anAa Bcen OI'IepaTVIBHOVI NamMATU N NO3BOJIUT COXPAaHUTb
elle He 3anncaHHble Ha ANCKN AaHHbIe U XYy pHalibl TpaHBBKLI,VIVI

AnnapaTHble XapaKkTepucTuKkm

ZFS Ha BblgeneHHble mogynu M.2 B cnyyae c60eB anekTponuTa-
HUA. OTO rapaHTUpPyeT LeNoCTHOCTb AaHHbIX NOC/Ie BOCCTaHOB-
NeHUst NUTaHuA.

7.Tpw nopta 1 T6uTt/C, 2 N3 KOTOPbIX 0OecneynBaT BO3MOXK-
HOCTb MOAKIIOUYEHMA B PEXMMAX arperauun, TpaHKMpoBaHWA
WY NOAKI0YEHNA ¢ Heckonbkummn ceccusamn (MPIO). OguH n3
NopTOB 3ape3epBUPOBaH TOMbKO ANA YAANIEHHOrO aAMUHU-
CTPUPOBAHMA.

8.1o 2 cnota nog M.2 2280 NVMe 3.0 x4 Ha Ka>K[OM KOHTPOJ-
nepe gna peanunsaunm Kawa Ha 6bICTpbIX HocuTenax. Hocntenm
M.2 nprobpeTatoTca onuMoHanbHo.

ES1686dc-2123IT-64G ES1686dc-2142IT-96G ES1686dc-2142IT-128G

Mpoueccop Intel® Xeon™ D-2123IT Intel® Xeon™ D-2142IT Intel® Xeon™ D-2142IT
4anpa2,2My (3,0 8agep, 1,9 My (3,0 Mu) 8agep, 1,9 My (3,0 Mu)

64 'b (DDR4 RDIMM)
Bcezo cnomos 16, 3aHAmMo 8

96 I'b (DDR4 RDIMM)
Bcezo cnomos 16, 3aHsmo 8

128 I'b (DDR4 RDIMM)
Bcezo cnomos 16, 3aHsmo 8

OI'IepaTVIBHaﬂ NnamMATb

Pacwupsetca go 1 T6ainT. Ana akTnBaumnm 4-KaHanbHOIo peXxnma MoAynu1 ycTaHaBIMBAIOTCA MO 4 Ha KaXXAblll KOHTposnep

Flash-namatb 476 DOM

Konnuectso n Tvn 16 OTCEKOB ANA XKeCTKNX ANCKOB nnn SSD SAS 12I6ut/c unun 6 Fout/c 8 popm-paktope 3,5" nnm 2,5"
OTCEKOB ANA
HakonuTtenewn

224 b — cobcTBEHHAnA EMKOCTb CUCTEMbI
1,94 B — ¢ y4eToM YCTPOIACTB paclumpeHus (0o 7 x EJ1600 v2 ¢ SAS SSD)

MakcmnmanbHaa eMKoCTb

cucTembl

Cnotbl M.2 [lBa cnota AnA K3WMPOBaHMA Ha KaxkAoM KOHTponnepe popm-pakTopa 2280 NVMe 3.0 x4
OfuH CNoT ¢ NpeaycTaHoBIeHHbIM M.2 AnA SHeproHe3aBUCKMOro K3Lla 3anmucu

6 x 1 Tout/c RJ-45 (no 1T nopmy Ha kax0om KOHMpoJsiiepe MoJsibKo 071 yOaseHHO20 ynpasieHuUs)
8 x 10 T6ut/c SFP+ (no 4 Ha kaxdom KoHmposnepe)

CeTeBble NopThbl

MuTepdenc paciumperus SAS 12 Fout/c (onyuoHansHo, Heobxooumo ycmaHosums no 1 kapme SAS-12G2E Ha kaxoblti KoOHmMposep)

CnoTbl paclumpenns 2 cnota PCle 3.0 x8 Ha KaX[AoM KOHTposnniepe

D®opm-dakTop [Ina moHTaxa B cTonky, 3U
Fa6apuTbl (BXLUXI), Mm 132 x 483,05 x 630,62

Bec, kr HertTo: 25,8 (6e3 HDD); BpyTTo: 32,69 (6e3 HDD)

YcnosuA skcnnyaTauymm Pabouuin frmanasoH Temnepatyp: 0 — 40 °C; OTHOCMTENbHAA BNaXHOCTb: 5 — 95%
bnoku nutaHua 2 x 770 BT, c nogaepx Ko ropayein 3ameHbl; BxogHoe HanpskeHne: 90 — 264 B

BeHTunatopsl Brok BeHTWUAATOPOB C ropsAYer 3ameHol (3 x 60 MM, 16 000 06/MuH, 12 B) Ha KaxAOM KOHTponnepe
I ———  ————



OnepauyuvoHHble cuctembl QES u QTS

Bnarogapsa Bo3moxHocTAM onepaunoHHol cuctembl QES (QNAP Enterprise System) n daiinoson cucteme ZFS obecneunBaerca
UCKNIoUNTENIbHaA HAAeXXHOCTb XPaHeHNA KPUTUYECKN BaXKHbIX JaHHbIX o6bemom fo 1,94 MB. B ycnosuax pocta TpeboBaHMii K JOCTYN-
HOCTVW flaHHbIX 24x7 3aaya XpaHeHUs, COBMECTHOTO JOCTYNa 1 CO3[aHUA pPe3epBHbIX KONUIA pellaeTca MakCMManbHO He3aMeTHO AA
nonb3oBaTenen.

OnepaumroHHaa cuctema QES poctynHa Ha ceTeBbix HakonuTtenax ES1686dc, TDS-16489U R2, TES-3085U n TES-1885U 1 umeet
6eCLIOBHYI0 MHTErpauuio C BeAyLWMMM NPOrpaMmMHbIMIA PELIEHMAMU BUPTYyanu3aumm, pe3epBupoBaHna AaHHbIX, CUHXPOHM3aLUMmn C
apyrumu NAS. HacTpolikn Bcex CepBMCOB OCYLLECTBAAIOTCA Yepe3 MHTYUTUBHO MOHATHbIN Beb-nHTepdeic, 4To CyLLeCcTBEHHO COKpa-
LLLaeT BPeMs Ha BHEAPEHME U CEPBUCHbIE OmnepaLmn.

Ha Bcex octanbHbix cepuax NAS QNAP vcnonb3yeTca onepaumoHHasa cnctema QTS Ha 6a3e Linux ¢ npoBepeHHol BpemeHem dalino-
Bol cuctemon EXT4. ina QTS pocTynHO 60Mbluoe KOMYeCTBO NPUNOXKEHWI, CNOCOOHbBIX peLliaTb camble pa3Hble OTpacieBble 3aaayn,
CBA3aHHble C XpaHeHVeM, 06paboTKOM, COBMECTHbIM JOCTYNOM K MHGOPMALIMN 1N Pa3INYHBIM CXeMaM CO3[AaHUA Pe3epPBHbIX KOMUIA.
Mo-HacToAwWweMy 6e3rpaHnyYHble BO3MOXHOCTM NpeAoCcTaBnAeT cTaHumA BupTyanusauun (Virtualisation Station), no3sonas Henocpep-
cTBeHHO Ha NAS pa3BopauuBath itobble BUPTYasibHble MaLLVHbI C FOCTEBbIMY onepaunoHHbiMy cuctemamut Windows, Linux, FreeBSD.

CpaBHUTenbHaAa Tabnuua PyHKUMOHaNa onepaynoHHbix cuctem QES n QTS

QTs

AnnapatHas nnatdpopma

Anpo onepauroHHOM CUCTEMDI
Qaiinosas cuctema

Joctyn k cepsucy myQNAPcloud
Mpunoxetwue File Station

Mopnepxka npunoxeHun App Station

AKceccyapbl 1 KapTbl pacluMpeHns

CraHumsa BUpTYyanm3auum

MpunoxeHune Container Station
ABTOTMPUHT Qtier

[1Ba aKTVBHbIX KOHTpONepa
DHeproHesaBucMoe KawvpoBaHne NVRAM
40 F'éut/c ceteBoit MHTepdelc

Intel Quick Assist

MaKcrMasibHOe KONMYeCcTBO MIHOBEHHbIX
CHMMKOB nanok/LUN

[epynnnKauma gaHHbIX
CxaTune B peanbHOM BpeMeHH
KoHTponb LenocTHOCTY AaHHbIX

LlenoctHoCTb NprnoxeHnn

BoccTaHoBneHwue nocne c6osn

MNpumeHeHne

ZFS NAS ans KopnopaTuBHbIX ceTei
Cepun ES /TES /TDS

FreeBSD
ZFS
(]
[ ]
Qmanager, Qfile

OrpaHnYeHHbIN CNMCOK COBMECTUMOCTY
kapT QNAP (LAN, SAS)

[}

[©)

Tonbko gna ES-cepun
Tonbko gna ES-cepun
L]

[©)

65536

[lnA Bcex faHHbIX
[ ]

Snapshot Agent
VSS Hardware Provider
(QNAP NetBak Replicator)

SnapSync

« CX[] AnAa KOprnopaTVBHbIX MPUIOKEHWI C
BbICOKMMM TPe6OBAHMAMM K COXPaHHOCTM
[aHHbIX;

+ [IncKoBbIN MaccyB AnA 6a3 AaHHbIX 1 X
pe3epBHbIX KOMuii;

« CX[ pna cuctem BUpTyanusayum
cepBepoB 1 pabounx CTaHUMI;

+ MainnoBbI cepsep obLLero AocTyna;

« XpaHunuie AaHHbIX 4 CUCTEM
LundpoBoro BULEOHabMIOAEHNS;

- MaccuBbl $OTO- 1 BUAEOAAHHbIX

NAS gns 6usHeca
Cepumn TES/TDS /SS/ TS/TVS/TBS / HS

Linux
Ext4
L]
L]
Bce npunoxenunsa

Bce kapTbl QNAP 11 KapTbl CTOPOHHVIX NPOV3BOAN-
Terneli CTPOro Mo CNCKY COBMECTUMOCTV

1024

Tonbko AnA pesepBHbIx Konun Yepes HBS3
(¢}
(¢}

Snapshot Agent
VSS Hardware Provider
(QNAP NetBak Replicator)

Snapshot Replica

« Mpowr3BoanTeNnbHbIE XPaHWNLLA C MOLAEPX-
ko SSD v aBToTupmHrom Qtier ana makcmmanb-
HoW 3G dEKTUBHOCTY;

+ XpaHunuile Ana pasmeLleHna BUPTYasbHbIX
MaLUVH 1 KOHTEMHEPHbIX MPUNOXEHNIA;

+ CepBep NpWIOKEHNI, UCMOSb3YIOLWMIA CIYKObl
QT? (Be6-cepBep, VPN-cepsep, FTP-cepBep n
T.0.);

« MynbTimeaunacepBep Ana XpaHeHNa 1
06paboTkm doTo 1 Bugeo (MAM-cepsep);

« Cneurann3npoBaHHbI cepsep Ana NpuKnaa-
HbIX 3agau (Hanpumep, Dicom, cepeep
KoHTpons loT, cepsep BUAeoHabnofeHNA)



OnepaynoHHaa cuctema QES AnAa HageXHbIX KOPMNOPAaTUBHbIX CUCTEM

Co3paHHan Ha 6a3e FreeBSD onepauunoHHaa cnctema QNAP QES ocHalieHa NpoOCTbIM Y MHTYUTUBHO MOHATHbIM UHTepdericom,
KOTOpPbIVi NO3BOJAET peLaTb COXHble KOprnopaTuBHble 3afaum 6e3 cylecTBeHHbIX 3aTpaT Ha obyuyeHre nepcoHana. Peanusaums
BMpPTYyanu3auum paboumx CTonoBs, CEpPBEPOB U Nerkoe co3aaHvie rmbpuiHbix 06nayuHbIx MHGPacTpyKTyp 6e3 npriBneyYeHnsa BbICOKOKBa-
NMPMLMPOBaHHBIX CeLManncToB ObICTPO OKYMAT JaXe CaMblili CIIOXHbI MpoeKT. Kpome Toro, B Ballem pPacropsaXeHWn OKaxeTtca
nepepoBas dannosana cuctema ZFS, noBblLatoLLas HaAAEXKHOCTb, AOCTYMHOCTb U 3GPEKTUBHOCTb XPaHNMbIX AaHHbIX.

®annoBaa cuctema ZFS - npocTto npodeccMoHanbHoO

Cnctembl XpaHeHua gaHHbix ES1686dc, TES-1885U, TES-3085U n TDS-16489 R2 pab6oTatoT ¢ daiinosoi
cuctemoii ZFS 1 AMCNeTYepoM NTOrMYECKUX TOMOB ANS MOALAEPKKM Pas3nuyuHbIX GYHKUMUIA Ans rmbKoro
paclumpeHmns, onTUMMU3aLMN NPOU3BOAUTENBHOCTM U 3alUTbl JaHHbIX. OnepauynoHHas cuctema QES
obecneunBaeT MNPOCTOe YMpaBieHUE C/IOXKHBIMW PELLEHVAMN, TaKMMU Kak Aefynnvkauua LaHHbIX,
CaMOBOCCTaHOBJIEHWE, CKaTUe AaHHbIX, K3LWpoBaHMe Ha SSD, MrHOBEHHbIe CHUMKM 1 penvKauuu. Open ZFS

NaHenb ynpaBneHuA

MaHenb ynpasneHusa 1 MOHUTOpPUHra Storage Manager — 310
WHTYUTUBHO MOHATHbIA U MPOBEPEHHbLIN BpemeHeM Beb-VH-
Tepdelic, obecneunBaloLLMin NOHBIN JOCTYM KO BCEM HAaCTPOn-
KaM YCTpONCTBa. YNpaBneHne n KOHTPOJIb MOJIHOCTbIO BU3Yya-
NN3MPOBaHbl M MO3BONAIOT MMOKO HacTpanBaTb Tpebyembii
byHKUMOHan, Takon Kak obbeanHeHne auckos v rpynn RAID,
pacwpeHmne 1 nepeonpefeneHre eMKoCT TOMOB, paclumpe-
HMe eMKOCTU CUCTEMbI B PEXKUME peasibHOro BpeMeHMU.

L DoocooEooDoEBam
ooe

YnpaBneHne CcUCTeMoN XpaHeHWA
AaHHDbIX

— T

MOMMMO MOHUTOPUHIA AAHHbIX HA OTAENbHBIX XKECTKUX AMUCKaX
aAMMHUCTPATOPbl TakXe MOryT OTC/eXnBaTb COCTOAHME
[VCKOBbIX MAaCCVBOB 1 yNpaBnaTb 06beanHeHnem rpynn RAID,
yTobbl 06ECneunTb MakCUManbHo 3¢ eKTVBHOE UCMONb30Ba-
HWe MpOoCTpaHcTBa. Takol noaxop obecneuyvBaeT BO3MOX-
HOCTb [JOMONHUTENbHOrO pe3epBUPOBaHUA 1 NTYULLYIO 3aluUTy
B CJlyYae MHOXeCTBEHHbIX C60eB ANCKOB B CUCTEMaX XpaHeHnA
[laHHbIX 00ONbLIOW EMKOCTMW.
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PacnpepeneHue npocTpaHCcTBa

OnepaumnoHHana cuctema QES nopgpepikusaet cospaHne Heckonbkux LUN-nanok B nyne xpaHeHus. B eguHom nHtepdeiice JOCTYNHbI
[NA NPOCMOTpa U1 ynpasneHna Bce nynbl xpaHeHus, RAID-rpynnbl, o6wue nanku 1 iSCSI LUN. ADMUHMCTPaTopbl MOTYT Nerko co3fa-
BaTb, yAanATb M pacWupATb Myfbl XPaHWIWLLLA, YCTaHaBNMBaTb MOPOroBble 3HauyeHus, ynpaBnaTb rpynnamum RAID v co3paBatb
NPOCTPaHCTBA ANA XpaHeHUsA. B 3aBMCMMOCTU OT cCLieHapreB KOPMopaTMBHOMO MCMOMNb30BaHMA KaXaon pabouein rpynne MOXHO
BbIAENUTb KaK MHANBUAYaNbHbIN ANCKOBbIN ToM, Tak 1 LUN-npocTpaHcTso. [Mpun 3Tom guckosoe npoctpaHcTso LUN HapalymBaetca no
TpeboBaHNIO B peXMME OHMaNH.
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ToOHKOe pe3epBUpPOBaHMuE

TOHKOEe pe3epBrpOBaHIie AENAET NCMOSb30BaHME ANCKOBOrO MPOCTPAHCTBA KyAa SGdeKTBHee. <
MepepacnpegeneHne no3BOSIAET CEPBEPY MCMOMb30BaTb EMKOCTb XpaHunuiwa Gonee rnbko. m
Dur3nueckas eMKOCTb AUCKOBOTO MPOCTPAHCTBA 3aAEMCTBYETCA TONbKO B MOMEHT 3anucu

daiinos. MicnonbzosaHme XpaHununLia cTaHOBUTCA 6osiee paLyoHasbHbIM, MOCKOSIbKY 3aAeCTBy-

b 1
€TCA TONbKO (I)aKTI/IHECKI/I ncnosibsyemoe NnpocCTpaHCTBO. t=—/- i

Tonctoe pesepBupoBaHue

I <
Toncroe pesepBMpOBaHME MNO3BOMAET CPA3y pacnpeaenuTb NPOCTPAHCTBO XpaHunuwa. Mpego- mJ
npeAeneHHble NPOCTPAHCTBA A/1A XPAHEHMSA - 3TO GpaKTMUYECKM TOMA GUKCMPOBAHHOIO 06bema,

KoTopble He MOryT ObITb M3MEHEHbI. TOMa GUKCUPOBAHHOrO obbema 1 6onblue He MOryT 6biTb

M3MeHeHbl. Bbl npefBaputenbHo pacnpegensaete Bce Heob6xoanmMble MPOCTPAHCTBA A1 TOMOB, U -

OHWU B fanbHelLwweM He CMOTYT MUcronb3oBaTbca Apyrumu Tomamu LUN. Takoin cnocob otnnyaetca m
CaMoW BbICOKOW CKOPOCTbIO AOCTYMa K JaHHbIM. )

iSCSI LUN

OnepaumroHHas cuctema QES nopaepxrBaet 65104HbIl iSCSI LUN ¢ pasnvyHbiMu TUNamMy KOHGUIrypaLmm 1 NoaKoyeHns K cepeepy:

= OguH nnn mHoxectBo LUN Ha iSCSI;
m MHoxecTBo iSCSI gns ogHoro LUN.

MpocTpaHcTBO ANnA XxpaHeHus, co3paHHoe LUN iSCSI ana nyna xpaHunuia, cpasy MoXeT ObiTb UCMOSIb30BaHO A 3anuncu 1 paboTbl
ZaHHbIMK. Pa3zBopaumaHue iSCSI LUN Ha ypoBHe 6510KOB Myna XpaHeHus No3BOSAET CHU3UTb HaKnafHble pacxofbl 1 MOBbICUTb MPOU3-
BOAUTENbHOCTb OMepaunin YTeHNs/3anncu.

CamoBOCCTaHOBJIeHNEe AAaHHbIX

MpuoputeTHOI 3ajauel, pewaemoin GpainoBol cuctemor ZFS, ABNAETCA COXpaHeHMe LeNOCTHOCTM NOJIb30BaATENIbCKUX AAHHbIX OT
NoBpPeXAeHNI, BO3HMKaOLWMX B pe3ynbTaTte cb6oeB, OWNOOK MeTalaHHbIX 1 MPOLMBKM KOHTposnepa Ancka. LlenocTHocTb AaHHbIX
NPOBePAETCA C MOMOLLbIO KOHTPOSIbHO CYMMbI, BbIUMCIAEMON B MOMEHT 00palleHus K 610Ky AaHHbIX. ECn KOHTponbHaa cymma npwm
YTeHNM He COBMaJaeT C paHee COXPaHEHHbIM 3HaueHneM, ZFS ncnpasnsaeT 610K AaHHbIX, NONb3yACb N36bITOYHOCTBIO AaHHbIX.

OuncTKa AaaHHbIx ZFS.

ABTOMaTMYeCKOe BOCCTaHOBIEHWE AaHHbIX B ZFS nponicxoput npu obpatye-
HUK K HUM OAHAKO, B CITyYae ANUTENbHOTO XPaHEHWA, AaHHbIE, K KOTOPbIM He
6b110 0OpPALLEHNIN HAUMHAIOT HaKanIMBaTb He3aMeTHble MoBpexaeHus. B QES
npefycMoTpeHa npoueAypa O4YMCTKM AaHHbIX (Scrub pool). Ouuctka nyna
XpaHeHws B GOHOBOM PEXMME CKaHMPYET daiiNioByto CUCTEMY KaXKA0M rpynnbl
RAID B nyne. O6HapyXeHHble MOBPeXAeHHble ONOKM  aBTOMaTUYeCKn
BOCCTaHaBNVBAOTCA  ANA ObGecrneyeHns LeNOCTHOCTU U [OCTOBEPHOCTW
[laHHDIX.
OnumAa akT1BKpyeTcA B 06Wmx napametpax QES n npeanaraeT BO3MOXHOCTU
LA NPVHYAUTENBHOTO PYYHOTO 3anycka Npoueaypbl OUYNCTKU AAHHbIX Wn
- HacTporkn pacnucaHua. Obpallaem BHMMaHWE, YTO MpoLedypa nonyvaer
npuopuTeT Ha onepauun BBOAA / BbIBOAA, 1 O6OLaA NMPOU3BOAUTENbHOCTD
CX[l BO OKOHYaHUA OYMCTKM [AAHHbIX MOXET CYLEeCTBEHHO CHMXAaTbCA.
O6Hapy»KeHbl AaHHbIE [MonyyeHie KOPPEKTHBIX AAHHBIX BoccraHoBneHwie 6510KkoB PekomeHAayem HacTPONTb 3aMycK MO Pacn1CaHNio Ha BPEMS, KOrAa NCrosb3o-
C OLNGKOI KOHTPONBHOI CyMMbl C 3epKanNPOBaHHbIX 6I0KOB c ownbKamm BaHMe CUCTEMbI XPaHEHUA MUHVMAJIbHO.

ZFS-3epKano ZFS-3epkano & ZFS-3epkano

3awymTa faHHbix Ha ZFS RAID-Z
HapeXxHada 3awmuTa
naHHbiX RAID-Z Ha ZFS

ZFS ZFS ZFS ZFS ZFS ZES) WZESY VZES) WZESY WZES

RAID-Z npeBoCXOAUT  TPaAULMOHHYIO baok
TexHonoruio RAID, nokasbiBas nyulyto

Npov3BOAUTENIbHOCT, Mpu  obpaboTke nmmfacf,‘fe'fmam
MaCCUBOB [AHHbIX Pa3MepoM B neTabanT. Gnoxoe
MpuUMeHeHWe TPaH3aKLUVMOHHOrO MopxoAa Qb6 RAID

ZFS K onepaumam 3anucyu ycTpaHaeT
npo6nemy abip B 3anucu (Write hole).

CKBO3HOI KOHTPOb LIENOCTHOCTM AaHHbIX Konmposatue npu sanvicu

Ext4 Ext4

C6oi nuTakma
80 BpewA 3anucH

Brok

MpoBepka
o @ EE B0 B0 EEE o



foToBble K ncnonb3oBaHuio maccusbl RAID

Qarnnosan cuctema ZFS ocHalleHa BO3MOXHOCTbIO YIpaBieHus He TONbKO Nornyeckumm guckamu, Ho u RAID-maccrsamu: RAID 0, RAID
1, RAIDZ (RAID 5), RAID Z2 (RAID 6), RAID Z3 (6+). RAID Z3 npepacTtaBnsaeT coboi cuctemy € TPOWHbIM KOHTponieM yeTHocTu. Cuctema
oCTaHeTcsA PaboToCNoCcOOHOM NPK TPeX OTKa3aBLUMNX XeCTKNX AUCKax, obecneumnBas LenoCTHOCTb M AOCTYMHOCTb AaHHbIX. 1A nocTpo-
eHuA obbluHoro RAID TpebyeTca cMHXpOHM3aLma Bcex AaHHbIx. ObLee Bpems, Heobxogmmoe ans co3paHmsa maccrea RAID v 3aBeplue-
HMA TpebyemMol CMHXPOHKM3aLMK, 3aBUCUT OT KOSIMYeCTBa 3a1eICTBOBAHHbIX B MaCCMBE XECTKMX JUCKOB 1 X obbema. C noasneHnem
KEeCTKUX AnckoB 16 Tb 1 6onee 3TOT NPOLECC MOXKET 3aHNUMAaTb OT HECKOMbKIMX YacoB [0 HECKONbKIKX AHeW. bnarogapa ocobeHHOCTAM
RAID-Z, RAID-maccuB 60MbLUIOM eMKOCTM CO3[AETCA 3a CUMTaHble CEKYHLbI.

BbicTpada peKOHCTPYKLNA AAHHbIX

Ecnu xectkuin anck B RAID oTkasan nnm 3ameHeH, cuctema RAID 6yaeT ncrnonb3oBaTh OCTaBLUMECA HEMOBPEXAEHHbIE XeCTKMe ANCKM
[N BOCCTAHOBJIEHMA LIeSIOCTHOCTU JaHHbIX Ha MoBpexXaeHHOM. O6bluHble RAID-MaccrBbl BOCCTaHABIMBAIOT KaXAbli 6/10K Ha XKeCTKOM
[VCKe B COOTBETCTBUM C Pa3MepOM KeCTKOoro aucka. B otnnume ot atoro ZFS RAID-Z BoccTaHaBAMBAET Kaxkablld GNIOK, COaepKaLlnii
[aHHble, B COOTBETCTBUM C Pa3MepoM AaHHbIX. ITO CyLeCTBEHHO COKpalLaeT Bpems, HeobxoamMoe Ans BOCCTaHOBNEHUA AAHHbIX, 1
CBOAUT K MUHUMYMY PUCK BO3SHUKHOBEHNA JOMNONHUTESIbHbIX OLUIMOOK AMCKa BO BPEMSA PEKOHCTPYKLMN.

I T S T

TpOWMHOI KOHTPONb YeTHOCTN ° -
KoHTponbHasa cymma ° =
KonnposaHue npu 3anucu ° -

CkopocTtb cozgaHma RAID Bbicokas (MuHymer) Hu3kas (yacel, OHU)

CkopocTb pekoHcTpyKuun RAID Bbicokasa (MuHymel) Hu3kas (yacel, OHU)

,lJ,enynnleaLwlﬂ B peXnme peallbHOro spemMeHmn

C pocTom 06BEMOB XpaHUMOW MHGOPMAaLIMM MOCTOAHHO yBENN-
yrBaeTca NOTPebHOCTb B HOBbIX HOCUTENAX MHbOPMaLUn A
6onbluiero obbema. A Bo3pacTaHMe MOTPEOHOCTM B CKOPOCTU
[OCTyna K flaHHbIM TpebyeT [JONONHUTENbHOrO NCMONb30BaHNA
6onee CKOPOCTHbIX TBepPHOTeNIbHbIX Hakonutenen. Bce 310
CyLeCTBEHHO YBENNYMBAET COBOKYMHY CTOMMOCTb CUCTEMBI
XpaHeHus. Cuctema QES nossonsaet coKpatuUTb NOTPEBGHOCTbL B A
[OVCKOBOM NPOCTPAHCTBE 3a CYeT AefynanKkauny JaHHbIX.

A . A A [Lepynnvkauunsa JaHHbIX

Maccue NCXOAHbIX AaHHbIX ﬂeﬂyﬂﬂVILlVIpOBaHHble AaHHble

)J,enynnleauMﬂ AaHHbIX OCyLWeCTBNAETCA Ha YypOBHEe 6/10KOB C

NMPUMEHEHNEM MEPEKPECTHOro aHanmsa ¢anioB B pexume
peanbHoro BpemeHu. CTpyKTYpbl AaHHbIX BCEro TOMa aHanm3un-
pyloTca 610Kamu, MOC/Ie Yero COXPAHAETCA TOMbKO OAWH
YHVIKaNbHbIN 3K3eMMAp Kaxkporo 61oka. MponHaeKcupoBaH-
Hble Ay6nvKaTbl [aHHbIX A1 MOSb30BaTeNs  NOrMyecku
npefcTaBneHbl Kak oTaenbHble daisbl. [pouecc ocylecTeaseT-
€A NOYTU MIHOBEHHO Gnarofaps NCrosb30BaHNI0 COBPEMEHHbIX
MHOTOSiIEPHbIX NPOLIECCOPOB U GOMbLINX 06bEMOB OMepaTUB-
HOW namaTW. [aHHble AefynivuvpyloTca nepes 3anucbio Ha

OUCK, UTO CYLLIECTBEHHO MUHUMU3UPYET Tpebyemoe MNpOCTpaH-
ctBO. MpU obpaleHun K AeaynanuMpoOBaHHbIM [JaHHbIM, MO
CO30aHHON paHee VHAEKCHOW Tabnuvue, BOCCTaHABNMBAETCA
NCXofHasA CTPyKTypa. KnneHTCKne onepaumoHHble CUCTeMbl Y
I'IpVIﬂO)KeHI/IFl He 3aMeTAT pa3n|/|q|/||7| n nonyan OaHHble B ncxona-
HoM dopmate. OHAKO OTMETMM, YTO AeAyNVKaLMs U oKaTue
JaHHbIX He 6yayT 3¢ peKTUBHbI AN MyNbTMMeANaAaHHbIX, TaKUX
Kak 1300paxeHus, ayano- 1 Bugeodainbl, Tak Kak B HUX yxKe

npvMeHeHbl 3GdeKTUBHbIE aNrOPUTMbl CKATHA.

TexHonorua TpapnumoHHasa Komnpeccua BblgeneHHoe xpaHunuile Henynnunkauna

YpoBeHb cpaBHeHUA Baii
Aefynnuuupyembix ¢pannos auT

[lnanasoH cpaBHeHMA Aefynnnum- OnpepeneHHble Habopbl 6aiiT B

pyembixX AaHHbIX npepenax eauHNYHoro panna
CHukeHe obbema eJUHUYHOro
Mpenmyuectea daiina
OrpaHnyYeHo eguHNYHbIM Gaiiiom,
HepocTatku HeapPeKTNBHO /1A AEeKOANPOBAHUA,

NOEHTUYHDbIE ¢a|7|n bl COXPaHATCA
oTAeNbHO

KoadpduumeHT gegynnnkaumm 2:1-5:1

P peKTnBHOE NPYMEHeHNe Komnpeccusa eanHnYHbIX dpaiinos

Qann

Becb onpeneneHHbIi ToM

MepekpecTHoe cpaBHeHMe daiinos

HeBO3MOXHO CpaBHWTbL MOBTOPAEMbIE
dparmeHTbl pa3Hbix Gpannos,
He3HauuTeNbHO OTIMYatoLMecs
daiifibl COXPaHATCA OTAENIbHO

3:1-5:1

CxaTune KoprnopaTuBHbIX e-mail-
CoobLeHNI, copepKaluyx 6osbluoe
KONNYECTBO OJNHAKOBBIX BIIOXEHMIA

Bnok

Becb onpegeneHHbIN TOM

MNepekpecTHoe cpaBHeHNe dainos
O[JHOBPEMEHHO CO CpaBHEeHMeM
noBTopAeMbIX 6710KOB, NPUHaANexa-
LUMX pasHbiM daiinam

TpebytoTcA AonosHMTeNbHOE
NpoLeccopHoe Bpems 1 orepaTms-
Has MamATb AnA HAeKcaumm

5:1-20:1

TBepaoTenbHble HakonuTenw;
BupTyanbHble pabourie cTosbl v
BUPTYasbHbIE MALUVHBI;
BupTyanbHble cepBepa;

CepBepa yAaneHHOro XpaHeHus;
APXViBbI MOYTbI 1 OAHOTUMHOIO KOHTEHTa



YnnoTtHeHne gaHHbIX

MomMumo cxatma 1 fepynavkauumy B onepauuoHHON cucTeme
QES HaumHaa c Bepcum 2.1.0 noABUACA [OMNONHUTENbHbIN
aNropuT™M YNAIOTHEHUA AaHHbIX. AHaNM3NpyA NOTOK JaHHbIX U3
oyepean nepen 3anuCbid Ha TBEPAOTENbHbLIN HaKoMuTenb,
anroput™M obbeanHAeT Hebonblume 6NOKM NpeaBapuUTenbHO
AenynanUMPOBaHHBIX 1 CKaTbIX JaHHbIX B O4WH 610K pasmepom
4 K6. CoyeTaHve fefynnukaumu, okatma 1 ynnoTHeHWs No3Bo-
NAEeT B HECKOJNIbKO pa3 MoBblICUTb 3GPeKTUBHOCTb MCMOMb30Ba-
HUA [AWCKOBOrO NPOCTPAHCTBa [ANA HabopoB OLHOTUMHbBIX
JaHHbIX, TaKMX KaK XypHanbl 6aHKOBCKNX CUCTEM, SIEKTPOHHOM
KOMMepPLMU UM OMNepaTopoB CBA3N.

AnropnTtm KoanecueHUNn 3aNpocoB
3anucn/uTteHna

Anroputm KoanecueHuuun (Write Coalescing) pa3spabotaH ans
ONTUMM3aLMMA  MHOFOUUCIIEHHBIX MPOM3BOJIbHBIX —OMnepauuii
3annCU/UTEHNA U YMEHbLUeHNA KonnyectBa oOpalleHuin K
TBEPAOTENIbHbIM  Hakonutenam. [lpumeHeHne ¢upMeHHOro
anroputma QNAP Write Coalescing nossonset goctnyb 4-Kpat-
HOrO YBeNIMYeHWs CKOPOCTW onepauuini BBOAa/BbiBOAA U
CyLLeCTBEHHO NPOASINTbL CPOK XM3HM SSD-ANCKOB.

O6paboTKa COCTOUT 13 HAaKOMMEHWA U cucTeMaTm3aumm 61oKoB
JaHHbIX NPOW3BOJIbHbIX Pa3MepoB B MOTOK HemnpepbiBHbIX
JaHHbIX M UX JanbHelwero yKpynHeHua (CnAHWA) B 6510KU
OAVHAKOBbIX pa3MepoB. Bce onepauny BbINONHAIOTCA B onepa-
TUBHOW MaMATY, YTO NO3BONAET JOCTUYL BbICOKOW MPOU3BOAU-
TenbHocTW. Mocne 06paboTKM AaHHble KPymnHbIMU Grokamu
NOMeLLATCA Ha TBEPAOTESNIbHbIE HAKONUTENN.

[Jepynnukauna
“Ha nety”

Cxatne

4K6  4K6 4K6 4K6 4K6  4K6  4K6  4K6

a nery”
=d | | T EHN]
ynnotHenne 4K6  4K6  4KG  4K6  4K6
AaHHbIX
= | B
Monb3oBaTenbcke E 9
NpUNoXeHNA = Py

v [locTyn Ha ypoBHe Manbix 650KOB

Qaiinosan cuctema ZFS

Bnok 06paboTku
HEeMnpepbIBHbIX AaHHBIX

[locTyn Ha ypoBHe 6onbLunx 6510K0B

CHuXeHue coBoKynHowm ctoumoctu BnapeHma pna Al-Flash kKondburypauywunn

Cuctembl XpaHeHNA AaHHbIX Ha SSD-auckax (All-Flash storage) otnnualoTca BbICOKON NPOV3BOAUTENBHOCTBIO Ha OnepaLmax Npowns-
BOJIbHOTO BBOAA/BbIBOAA, 06paboTKM 6a3 faHHbIX, OHNalH-TpaH3aKkuuin (OLTP) n nHdpacTpyKTypax, onepupyoLwmx ¢ BUPTyaabHbIMU
pabounmm ctonamu (VDI). OpHako CTOMMOCTb pelueHnin Ha SSD 3HaunTenbHO MPEBOCXOAUT aHaNoOrMyHble pelleHra Ha OOblYHbIX
KeCTKMX AncKax. [leaynnmkauma n okaTme CoXpaHatT 60siblue faHHbIX Ha YCTPOCTBe 6e3 yBenvueHna obbema. MpuHumas 3a cpefHee
3HaueHue KoabduumeHTa gegynnvkauum 10:1, 06bem XpaHUMBbIX AaHHbIX MOXET ObiTb yBenunyeH Ha 90%, a CTOMMOCTb XpaHEeHMs

CHUXeHa go 50%.

[lononHnTenbHas KOCBEHHas SKOHOMUA [OCTUrAeTCA 3a CYET MPOANIEHUs CPOKa CNy»KObl TBepAOoTeNbHbIX Hakonutenen. CHuKeHne
KOMMYecTBa 3anpoCcoB 3anncun/YTeHna 3a cHeT NpeBapuTenbHON NOArOTOBKU AaHHbIX, TexHonorua OverProvisioning v cneunanusn-
poBaHHble anroputmbl o6cnyxmsaHua RAID n HocuTeneli 6onee yem B 2 pasa yBeNMYMBAaOT CPOK SKCnyaTaumnm SSD-ancKos.

MpocTtpaHcTBO Ans
XpaHeHua Ha SSD Flash

bes fepynnvikaumn

MpocTpaHCTBO Ann
XpaHeHua Ha SSD Flash

[JenynnuumpoBaHHble AaHHblE

(pacueTHoe 3HaueHue 10:1)

MpocTpaHcTBO, AOCTYyNHOE ANA
XpaHeHus, ysennumnsaeTca o 90%

CTOMMOCTb XpaHeHNA CHaeTca Ao 50%



7 cTeneHen 3aWNTbl OT BHEWHUX U BHYTPEHHUNX yrpos

OpraHu13aLmm MoryT NoHeCTV 3HaunTeNbHble GUHAHCOBbIE NMOTEPW, €CNN BaXKHble AaHHble
YKpaZeHbl Un NoTepsiHbl U3-3a aTak U3 MiHTepHeTa nnu c6oes obopyrnosaHus. C poctom
PUCKOB, CBA3aHHbIX C yTeukaMu 1 MOBPeXAeHVAMMU [JaHHbIX, 6e30MacHOCTb CeTEBOro
XpaHUAMLWA CTAaHOBUTCA MpuopuTeTHOM 3afadvenn. BcTpoeHHble B QNAP 3awuTHble
bYHKLMM NO3BONAT COCPEAOTOUNTLCA Ha MPUMEHEHUN, @ HE Ha 3aluTe AAHHbIX.

1. besonacHOCTb B ceTEBOM OKPYKeHnM

AOMUHUCTPATOP CUCTEMbI MOXET CO3AaTb CMUCOK IP-agpecoB, KOTOPbIM pa3peLLeHo UM 3anpeLleHo
NoAKYaTbCcA K cucTeme (YepHble 1 6enble cnnckn). MonnTrkn MoryT ObiTb HAacTpoeHbl elle 6onee
rméko: IP-agpeca MoXHO 6110KMPOBATb Ha OAVH Yac UMK AeHb Noc/e 5 HeyaauHbIX MOMbITOK BXOA4A UK
C/TIMLIKOM OJINTENIbHOW CeCCUM OHNANH. ™™

.

2.Paszpienenne ceteii w @ |

CeTteBble HakonuTeny QNAP ocHalLeHbl HECKOMbKMMM CeTEBbIMU MOpTamu. Kax bl MOPT MOXeT 06ecneynTb He3aBUCMOE NOoAKIIoYe-
Hue. MprBA3Ka onpeaeneHHbIX CNy6 K onpeaeneHHbIM Gr3NYecKnM NopTam MO3BONT OFPAHNYNTb JOCTYMN K KPUTUYECKN BarKHbIM
[aHHbIM Ha ypoBHe $U13rYecKy pasHbix ceTeil. Kpome Toro, KpUTryecky BaxHble Cy»6bl npy G13nmyeckom pasrpaHnyeHny MoryT 6biTb
obecrneyeHbl rapaHTUPOBAHHOW MOIOCOW MPOMNYCKaHUS.

3. Cucrtemubie PUSH-yBegomneHna

[lononHnTenbHO K 3neKTPOHHOM noute n SMS-coobLieHnsaM foCTynHa BO3MOXHOCTb
nony4yaTb COOOLEHNA, OTNPABNEHHble Ha MOOMJIbHbIE YCTPOMCTBaA B Ciyyasx c6osA
CUCTEMbI UNN JPYTVX COObITUIA. ITO NO3BONNT NPEANPUHATL HeMeAJSIeHHble AeNCTBUA
ANA NCNPaBEHNA KPUTUYECKNX CUTYaLMIA U CHU3UTb PUCK NOTEPU AaHHbIX.

4. llindppoBaHue nepefgaBaeMbiX JaHHbIX

MepepnaBaemble Mo ceTy faHHble WKbPyTCA AnA obecneyeHns 6e30MacHOCTU NPY UCMONb30BAHUN,
Hanpumep, FTP unn HTTPS. 3awndpoBaHHble coegnHeHna SSH 1 SSL o6ecneurBatoT AONONHUTENbHbIN
YPOBeHb 3aluUTbl NepefaBaeMblX AaHHbIX B CETAX OOLero nosib3oBaHuA, NPefoTBpaLlas BO3MOXKHbIe
nepexsaTbl Y KPax<y AaHHbIX.

5. MomeHTanbHble cHUMKN QNAP

B cnyyae nporpammHoOro c6os cucteMy MOXHO BEPHYTb K OfHOMY U3

paHee COXpaHeHHbIX COCTOSIHMI. TexHonorua ¢GpOHOBOrO KOMMPOBaHUA i~
npw 3anucn (COW) nogaepknBaeTcs B NOSIHOM 06beme, B TOM Umncsie ais = Q — ‘3 .
CO3[laHNA MIHOBEHHbIX CHUMKOB. VIcCnosib30BaHe MrHOBEHHbIX CHUMKOB 3

ybepexeT Bally AaHHbIE OT C/TyYalHbIX WY NpefHaMepPEHHbIX AeNCTBUIA, J; =
CBA3aHHbIX C YenoBeyeckum ¢GakTopoM, BUPYCOB-LUNGPOBANLLINKOB U Sii— 0 |
pspga Opyrux yrpos, NprBOAALWMX K MoTepe AaHHbIX. OnepauvoHHas _
cnctema QES nossonsaet cosgatb 4o 65 000 MrHOBEHHbIX CHMMKOB Marnok o

v LUN ¢ MMHUManbHbIM MHTEPBANOM 5 MUHYT, UTO HAarNA4HO YMeHbLUaeT
nokasatenb RPO (Recovery Point Objective).

6. Snapsync OcHosHan YiaaneHHsIA gaTaUeHTD
paBovan cuctema (cepsepHan)

Wcnonb3oBaHue SnapSync B Backup Station nossonut cospgasatb ql

pe3epBHble KOMUU CHYMKOB Ha YAANeHHOM YCTpoWncTBe (canTe wnu

obnake). MoagepxMBatOTCA pe3epBHble KOMUK KaK Ha ypoBHe dalinos, Tak " ‘ _

1 611OKOB, a TaK>Ke PasHOCTHble pe3epBHble KoMK, YTO la€T BO3MOXHOCTb (AR 15 ==

TES- 30850 TES-1885
MCMOMb30BaTb AUCKOBOE MPOCTPAHCTBO U MPOMYCKHY CMOCOBHOCTb .
KaHanoB MaKCMManbHO 3GGEKTUBHO. Snapsync —_
ES1686de ES1686dc TDS-164890 A2

7. be3onacHOCTb aNeKTponuTaHuA

Mopkntouan ceteBoe xpaHunuule K UBI, Bbl 3awmTunTe ero ot c6oes B ceTu anekTponutaHua. Cuctema XpaHeHUs 3aBepLunT paboTy nnu
BOVAET B aBTOMATUYECKUI PEXNM 3alyMTbl MOC/Ie NPOBEPKN COCTOAHMA NUTaHnA nogknioyeHHoro UBI. Bo3moxHo ABa BapmaHTa
nopgkntoyeHuns UBI k Enterprise NAS:

= HenocpepacteseHHoe nogkntoueHne MBI 3 cnncka nogaepxuBaembix;

m [MogknioueHre no SNMP.

C makum Kosniuyecmsom cmeneHel 3awyjumel MOXXHO 6b1mb yeepeHHbIM 8 COXpaHHoCcmu OdHHUbIX.



KopnopaTtuBHbie NAS ABOMHOro Ha3Ha4YeHuA

TES-3085U / TES-1885U

JInHeka mogenen KopropatnBHoro knacca TES-3085U 1 TES-1885U ocHalleHa npoueccopom Intel® Xeon™ D v cnocobHa paboTaTtb
C OHOI 13 [1BYX ONnepaLMnoHHbIX crcTeM Ha Bbibop: QES ¢ pannosoii cuctemon ZFS nnu QTS ¢ dpannosoin cuctemont EXT4. Mog ynpas-
neHnem QTS Bbl NonyunTe BO3MOXKHOCTb MCMOMb30BaTh CUCTEMY KaK CepBep NpuIoXKeHui, a yctaHoBka QES no3sonut peannsosatb
Bce npenmyLiectsa All-Flash cnctembl, Takmne Kak BblCOKasa CKOPOCTb MPOW3BOJbHOWM 3aNUCK/UTeHMA Ha YPOBHE GOKOB B COBOKYMHO-
CTW C BbICOKOW HafileXKHOCTbIO XpaHeHUsA.

QES: onepauuoOHHaA cuctema A/l HAJEXHOro XpaHeHUA AaHHbIX

OnepaumoHHasa cuctema QNAP QES, co3gaHHas Ha 6a3e FreeBSD un ocHalleHHas NpoCTbiM Y MHTYUTUBHO MOHATHBIM NHTEpdecom,
No3BOJIAET peLlaTb CIOXHbIE KOPNopaTuBHble 3afaun 6e3 CyllecTBEHHbIX 3aTpaT Ha obyuyeHne nepcoHana. A nepegosas daiinosas
cuctema ZFS, nonHOCTbIO peanusytoLas BCe BO3MOXHOCTM 6/I04HOI0 XpaHeHWs, Takne Kak AefynivKaums U CKaTne JaHHbIX, KOHTPOsb
LIefIOCTHOCTA 1 aBTOMaTMYecKas KOppeKuus owmnboK, no3Bonut 6onee paLMOHanbHO MCMONb30BaTb AWCKOBOE MPOCTPAHCTBO.
YctaHoBKa SSD-anckoB npespatiaeT TES-3085 n TES-1885 B All-Flash CX[, a dannosas cuctema ZFS no3BonvT LOMNOSNHUTENbHO
CHU3UTb COBOKYMHYI CTOMMOCTb CUCTEMbI.

QTS: MHoroypoBHeBOe XpaHeHMe N pa3geneHne Ha ypoOBHe NPUNOXKeEHUN

TexHonorusa Qtier ot QNAP HagenseT TES-3085U cnoco6HOCTbIO aBTOMATMUYECKN OTCNIEXKMBATb aKTUBHOCTb HAaKOMUTENA 1 ONTUMU3U-
poBaTb 3¢ PeKTMBHOCTb XpaHeHus 6narogapsa SSD- n SAS/SATA-guckam. MpuHumn aBToTuprHra Qtier 3aknioyaetca B aBTOMaTUYECKOM
nepemeLleHnn YacTo 3anpaLlriBaeMblX FOpAUNX JaHHbIX Ha BbICOKOMPOU3BOANTESIbHbIE Y CKOPOCTHbIE YPOBHU XPaHEHUs, B TO BPeMs
KaK MeHee BOCTpebOBaHHble JaHHble 6yAyT OTNPaBAATbCA Ha AWMCKU OONbLUeli eMKOCTU U MeHbLUel Npou3BoanTenbHocTy. Takoe
pacnpegfeneHne JaHHbIX B HECKOJIbKO Pas3 MoBbICUT CKOPOCTb JOCTYMNa K COBMECTHO MCMOb3yemMoii MHpopMaLuun. HenuwHe oTMeTrTb,
yto SSD- 1 XKecTKue JUCKM MOryT OblTb HE3aBUCUMO CKOHGUIypUpOBaHbl ANs Pa3HbIX NMPWUIOKEHWI, rapaHTUPys HeobXoauMbIn
YPOBEeHb NPOV3BOAUTENBHOCTM AJ1A KaXKAOr0 13 HYX.

KpoccnnatbopmeHHbI BOCTYN N LLeHTpaln3oBaHHOe XpaHeHMne

TES-3085U/TES-1885U nopaepxmBatoT npoTokosnbl SMB/CIFS, NFS 1 AFP, koTopble M03BONAIOT NONb30BaTeNAM COBMECTHO UCMONb30-
BaTb pecypcbl B Windows, Mac, Linux/UNIX-nnatdopmax. Jliobbie gaHHbIE MOTYT LIeHTPaNn30BaHHO XPaHUTLCA 1 ObITb MO 3alnToN
6narofapsa BCTPOEHHOMY aHTMBUPYCHOMY pelleHuto. PaboTa ¢ Takumu cepsrcamu, Kak Windows AD v LDAP, no3BonsieT cucTeMHOMY
aAMMHUCTPATOPY TMOKO KOHGMIryprpoBaTb MpaBa MOJSib30BaTesleil Ha YXe CyLecTBYIOWMX cepBepax /iMbo BOCMONb30BaTbCA
LDAP-cepBucamu Hakonutena. Hakonutenn TES-3085U/TES-1885U nopgaepxmsaioT SAMBA Bepcum 4 1 MOTyT BbICTYNaTb B KauecTse
KoHTponnepa gomeHa Windows. YacTb BO3MOXXHOCTe JOCTYMHa TOSIbKO NoJ yrpassieHreM onepauuoHHon cuctembl QTS.

YctaHOBKa onepaunoHHon cuctembl QTS nnm QES

Bbl6op onepaLroHHON CMCTEMbI OCYLLECTBIAETCA NPY NepBuy-
Hon mHuumnanusauyum NAS QNAP. VismeHeHre onepaunoHHOM
CMCTEMbI BO3MOXHO TOJIbKO MOC/e MOBTOPHOW NHULMANM3aLmnm
yCTpOWCTBa.

Welcome tO install QES
system!

Obpaliyaem Balle BHMMaHME Ha TO, YTO BbIGOP OMepaLyoHHO
CUCTeMbl MPOV3BOAUTCA €AVHOXbI, MPU MEPBUYHON HAaCTPONKe.

i e i pracest oy g o ks
b i e WAL o b sz ECaMATY,
s o b e WA § st Lo

CmeHa onepaLoHHO cMcTeMbl NOTPeGYeT MOBTOPHON MHULIMA-
nM3aumn, B Xofe KOTOPON BCe [aHHble U HacTPOMKn 6yayT
noTtepsAHbl. He 3abyabTe caenatb pesepBHYIO KOMMIO AaHHbIX Ha
apyronn NAS QNAP.




AnnapaTHaﬂ APXNTEKTYpPa

1. NMpoueccop Intel® Xeon™ D. N3rotoBneHHbIV MO 14 HM TeXHO-
noruu, 3HeproddpdekTMBHLIN SoC-npoLeccop ¢ NofAepKKom
DDR4 RAM n PCle 3-ro nokoneHus;

2.0nepatnBHaa namatb 4 x DDR4. [lognepxka uveTblipex
mogynen DDR4 RAM gna UDIMM wn ECC RDIMM (po 128 I'b
RDIMM RAM);

3. Wectb otcekoB 2,5” SATA SSD. [lnAa 3agay KaWMpOBaHUA,
BbICOKOMPOW3BOANTENbHbIX MYNOB XPaHEHUA UM B KayecTse
AVCKa Ans pa3MeLleHnst onepauoHHON CUCTEMbI U AAHHbIX;

5 6 14 7 3
4. SAS-koHTponnep 12 Féut/c. Mopaepxka 12 réurt/c SAS HDD- 7.Yetbipe cnota pacwupenna PCle. Tpu cnota PCle 3.0 n oguH
1 SSD-anckos; PCle 2.0; nogaepxKa ceteBblx agantepos 10/40 F6ut/c n PCle

NVMe SSD.
5. YeTblpe ceTeBbIx NopTa 1 [6mT/c RJ45;
8.TopAvyaa 3ameHa 6fioKa BeHTUNATOPOB. Bnok n3 uveTbipex
6. 1Ba BCTpoeHHbIx nopta 10 M6mut/c SFP+; LIeCTUCAHTMETPOBBIX BEHTWU/IATOPOB, KOTOpble MOryT ObiTb
onepaTMBHO 3aMeHeHbl 6e3 OCTAaHOBKM CUCTEMbI;

AnnapaTHble XapaKkTepucTuKkm

———— e

TES-3085U TES-1885U

Mogpenb TES-3085U-D1548-32GR TES-1885U-D1521-8GR

TES-1885U-D1531-16GR

Mpoueccop BocbmuanepHbiii Intel® Xeon™ D-1548 2,0 My, YeTbipexbagepHblii Intel® Xeon™ D-1521 2,4 Iy,
TES-3085U-D1548-32GR TES-1885U-D1521-8GR
LectnagepHbin Intel® Xeon™ D-1531 2,2 Iy,

TES-1885U-D1531-16GR

OnepaTtnBHas NamaATb TES-3085U-D1548-32GR: 32 I'6 ECC (8 ['b RDIMM x 4) TES-1885U-D1521-8GR: 8 ['b ECC (4 I'b RDIMM x 2)

TES-1885U-D1531-16GR: 16 '6 ECC (8 ' RDIMM x 2)

Flash-namatb 476 DOM
KonwiecTso 1 Tvn oTcekos Ansa DOpoHTanbHaA CTOPOHa CoAePXUT 24 oTceka 2,5" SAS 12 [6uTt/c, SAS/SATA 6 DpoHTanbHas CTOPOHa coaepunT 12 otcekos 2,5" / 3,5" SAS 12 [euT/c,
HakonuTaiein [6rT/C ANA XecTKUX ANCKOB nnn SSD; SAS/SATA 6 [61T/C ANA XKECTKNX ANCKOB;

ThinbHaA CTOPOHA COAEPXKMT 6 OTCeKoB 2,5" SATA 6 Mout/c gnsa SSD TbinlbHasA CTOPOHa COAEPXKUT 6 OTCeKOB 2,5" SATA 6 6uT/c ans SSD
Makcumansias cobcTBeHHas 24 x SAS HDD + 6 x SAS SSD - 150 Tb 12 x SAS/SATA HDD + 6 x SAS SSD - 260 Tb
SMrocTe cnetare! 30X SAS SSD - 400 T6 18X SAS SSD-276 T6
MakcrmanbHaseMKoCTb € [lo 8 x REXP-1620U-RP / REXP-1220U-RP [lo 8 x REXP-1620U-RP / REXP-1220U-RP
YCTPOWCTBaMU pacluMpeHns

[o2,19MB o 2,06 Mb

CeTeBble NOPTHI 4 nopra 1 6ut/c RJ45

2 nopra 10 [6ut/c SFP+

Cnotbl paclumperus Cnort 1: PCle 3.0 x8
Cnot 2: PCle 2.0 x4
Cnot 3: PCle 3.0 x4

Cnort 4: PCle 3.0 x8 vnu PCle 3.0 x4
(B cnyyuae, ecniv B CNoT 3 ycTaHOBMEHa Kakaa-nnbo KapTa paclunperus)

Dopm-daktop Jina MoHTaxa B CTONKY, BbicoTa 2U
Fa6apwuTbl (BXLLIXI), MM 88x439x485 88 x 443 x 531

Bec, kr 13,82 (6€3 XKecTKNX AUCKOB) 15,1 (6€3 XKecTKuX AUCKOB)
Ycnosusa sKkcnnyataummn Pa6ounin franasoH Temnepatyp: 0 — 40°C

OTHOoCUTeNbHaA BNaXxHOCTb: 5 — 95%
Bnoku nutaHua 2 x 450 BT c noaaep»Kom ropayeil 3ameHbl

BeHTUnATOpbI 4 C aBTOMATUYECKOII PEryNIMPOBKON YacToThl BpaLyeHus (6 cm, 12 B NocTosHHOO ToKa)



KopnopatuBHbin NAS anAa HaageXXHoro
XPaHeHUA N NPUIoXKeHNN

TDS-16489U R2

MMbKniA BbIGOP onepauroHHon cuctembl QES unu QTS
. Windows B 3aBVCUMOCTV OT NOTPEBGHOCTU NPeaAnpUaTUs
CITRIX* vmware |35

ready™ READY
Certified ) ‘E'."‘ =1 —-ﬁ_“

SE TR T -

Bblcokas npon3BoanTenbHOCTb: cBbilwe 3800 M6uTt/c 1 260 000 IOPS;

2 npoueccopa Intel® Xeon™ E5 go 10 apep;

o 1 T6aiT 4-kaHanbHol namat RDIMM DDR4;

3 SAS-KoHTponnepa;

4 nopta SFP+ 10 I'6uT/c;

4 cnota PCle;

MopT IPMI;

TexHOMornA aBTOMaTUYECKOro TUPUHIa AnA onTUManbHom 3GdeKTUBHOCTHY;

NAS /iSCSI/IP-SAN-xpaHeHwue, pe3epBrpoBaHUe N NpeAoCcTaBneHne obuiero goctyna K dpanam;
MMbKasa pacluMpAaeMoCTb, CyMMapHas ANCKOBaA eMKoCTb 1o 2000 Thb.

PewweHre ana 6usHeca TDS-16489U R2, o6beanHsAioLee cepBep NPUIOXKEHW U CUCTEMY XpaHeHWs AaHHbIX B O4HOM Kopnyce. bnaro-
JapAa Asym npoueccopam Intel® Xeon™ E5 1 BO3MOXHOCTM paclumpeHna onepatmeHol namatn go 1 Tb CXJ TDS-16489U R2 nmeet
HenpeB30MAEHHYI0 MPON3BOANTENIBHOCTD ANA BbIYMCIEHUN, HEOOXOAUMBIX NMpY 06paboTKe GOMbLIMX AAHHbIX, BUPTYanu3auuu,
pe3epBHOro KOMUPOBAHMA 1 APYrMX NOBCEAHEBHDBIX 3aAay 6usHeca. Hannune 4 PCle-cioTOB NO3BONAET HapaLiMBaTb BO3MOXHOCTM
CXJ] yepe3s ycTaHOBKY KapT paclumpeHna QM2, 25 n 40 F6uT/c ceTeBbIx KapT, agantepa SAS A51A NOAKNIOUYEHUA YCTPOWCTB pacluMpeHmns
1 rpadpunyecKmnx Kapr.

Ha,qe>KHoe XpaHeHne ana KpUTn4yeCckK Ba>HblX AaHHbIX

Bbi6op onepaumoHHon cuctembl QES npu nHmuymanm3saumm npespataet TDS-16489U R2 B BbICOKOMPOM3BOANUTENIbHOE XPaHUINLLE C
6nouHon dannosoin cuctemornn ZFS. COBMeCTMMOCTb CO Cpefamu BUPTyanv3auuy no3BonseT ucrnonb3oBatb TDS-16489U R2 B
KauecTBe nyna ana 3GdeKTMBHOIo XpaHeHNa 06pa3oB BMPTYasibHbIX MALLUMH, YNPaBEHNA U PE3ePBHOMO KonrpoBsaHus. Micnonb3osa-
Hue QES faeT BO3MOXXHOCTb CO3[1aBaTh 10 65 TbiCAY MIHOBEHHbIX CHUMKOB, o6ecrneunBaThb 1x pennukaumio ¢ apyrumun QES cnctemamm
XpaHeHus, Hanpumep ABYXKoHTponnepHbiMy ES1640dc v2 n ES1686dc. Takol cueHapuii NpYMeHeHNA coKpalyaeT nokasartenu RTO
(donycmumoe 8pemsa soccmarossieHus daHHbIx) U RPO (Qonycmumas nomepa 0aHHbIX) BNiA BCE CUCTEMBI B LIENIOM.

CepBep «TPpn B OAHOMM»: nnaT¢opma BNpTyanmsaymnm, eblyncieHnMA
Nn cnctTemMa XpaHeHUA AaHHbIX

WHnunanmsauma TDS-16489 R2 ¢ onepauunoHHon cuctemon QTS OTKpbIBaeT BO3MOXKHOCTY ANA CO3AaHUA cepBepa NPUNOXKEHUA NN
COBCTBEHHOrO cepBepa BMPTyanu3aLmm, COCTOALLEro 13 M’MnepBrM30pa, BUPTYasbHbIX MalUVH U BUPTYallbHbIX KOMMYTaTOPOB B OfHOM
Kopnyce. [inA NoaKoueHnAa BUPTYanbHON cpefbl K NoacucTeMe XpaHeHna no npotokonam iSCSI nnn NFS Heo6XxoanmMbl BbICOKOCKO-
pocTHble nHTepdeicol 10 Fout/c, 25 Mout/c nnn 40 F6mt/c. Mogenb TDS-16489U R2 ocHalleHa B 6a3oBoi komnnekTaummn 4 x 10 F6ut/c
SFP+ ceTeBbIMM VHTEpPENCaMM 1 OMUMOHANIbHO MOXET ObITb OCHaleHa 25 unu 40 FouTt/c ceteBbiMmn KapTamu. Ha TDS-16489U R2
MOHO OiHOBPEMEHHO 3anyCTUTb HECKONbKO rOCTEBbIX OMepPaLOHHbIX CUCTeM, Taknx Kak Windows mnu Linux, npy nomoLwym ctaHumm
BMPTYyanu3auuu, NoMeLaTb NPUIOXKEHUA B KOHTENHEPbI M XPaHWTb laHHble HeMOCPeACTBEHHO Ha YCTPOWCTBE C AOCTYMNOM K o6pasam 1
[aHHbIM Yepes BHYTpeHHWI 12 F6uTt/c SAS-nHTepdeiic.

CepTI/Id)I/IKaTbI cCOBMECTMMOCTN C cUCTEMaMMN BUPTyannsaymn

Mopenb TDS-16489U nmeet ceptudukatbl VMware Ready u Citrix Ready, coBmectuma ¢ Microsoft Hyper-V, Winows Server 2016 n
2019. 370 obecrneyrBaeT rmbKm1e BOSMOKHOCTU BbIGOPa CUCTEMbI BUPTYanm3aLym 1 ynpasneHus BUpTyanbHoi cpepoin. TDS-16489U R2
nopaepxmeaet nHtepoeiicl VMware VAAI n Microsoft ODX, genervipytolime YacTb CEPBUCHBIX onepauuii ¢ cepsepa ESXi cucteme
XpaHeHws, YTo NoBbILaeT 0610 NPON3BOANTENBHOCTb CUCTEMbI BUPTYabHbIX MalLuvH. A nogkntovaembii mogynb QNAP vSphere Client
n nposangep QNAP SMI-S noBbiwwatoT 3¢pPeKTUBHOCTL SKCMyaTaumy 1 ynpasneHna npv paboTte co cpefamu BUPTYyanv3saumu.



Mpu ncnonb3oBaHnn QES obecneunBaetca nogaepxka OpenStack® Cinder n ¢anosoro cepsuca Manila. C nomolybto gpansepa
QNAP Cinder TDS-16489U R2 rapaHTUpyeT Ans BUPTYanbHbIX MaLIWH My/ XPaHEeHUA Ha 610YHOM YpPOBHe. ITO He TOMNbKO yCcKopaeT
pa3BepTbiBaHNE BUPTYabHbIX MALLWH 1 NoBbilwaeT 3¢deKTUBHOCTb foCTyNa K Mx obpasam yepes iSCSI, Ho 1 obneryaet nHTerpauumio ¢
KOMMepYeCKMUN 061a4HbIMM CUCTEMAMU XPaHEHUS.

AnnapatHaa apxutektypa TDS-16489U R2

1.2 npoueccopa Intel® Xeon® E5 v4 KoprnopaTMBHOIo KJacca.
Bbicokas BbluMcnuTeIbHaA MOLHOCTb AJA PecypCcoemKmx 3agad.

2.16 cnotoB RDIMM DDR4 ¢ noaaep Kol 4-kaHanbHOro pexunma.
MakcumanbHbii o6bem namat ao 1 Tb.

3.3 x SAS koHTponnepa 12 l6ut/c, obecneurBaoWmNX BbICLLYIO
NPOV3BOANTENIbHOCTb JUCKOBOW NOACUCTEMbI. ’ o

4.4 otceka SATA SSD 2,5" ona peanu3aunm Kawa Uam aBTOTUPKMHra. E
5.YnaneHHoe ynpasneHuve IPMI. CokpalleHune 3aTpaT Ha 06CyXu-
BaHWe 6GnarojapA WHTeNneKTyasbHbIM CpefcTBaM YrnpaBieHus,

MOHWUTOPUHIa, KOHTPONA 1 OMOBELLEHNN. : VAR : i
e s - o

6.4 nopTta 10 I'6ut/c SFP+. MNoBblWweHVe MPOU3BOANTENIBHOCTA NPY i - = A==

OoHOBPEMEHHOI paboTe C ceTeBbIM HakoMmMTenem rpynmn nosib3o- \\ = = = A==

BaTenewn cetn yepes iSCSI/ NFS / CIFS. = : = '., = r ; B

7.4 noprta PCle (3 x PCle 3.0 x8, 1 x PCle 3.0 x16) anAa yctaHOBKM
KapT paclmpeHus, ceTeBbIX 1 rpadmryecknx aganTepos, paclumpa-

IoLWMX GYHKLMOHA YCTPOMCTBA.

AnnapaTtHblie XapaKTepucTukmn

Mogenb TDS-16489U-SE1-R2

TDS-16489U-SE2-R2 TDS-16489U-SF2-R2 TDS-16489U-SF3-R2

Mpoueccop 2 x Intel® Xeon™ E5-2620 v4,

8sapep, 2,1 My
OnepaTviBHas NamATb 64 b RDIMM DDR4 (8 x 8 I'b)
MakcumanbHblii 06bem namaTu

KonnyecTso 1 TUM OTCEKOB AR HaKonuTenen

MakcrmanbHan cobcTBeHHasA eMKOCTb

MakKcrmanbHas eMKOCTb C yCTPOCTBamMu
pacwmpeHus

WNHTepdenc noaknoueHna ycTponcTs
pacwmpeHus

Moptbi 1 T6ut/c
MopTbl 10 [6uT/c
MopTbl USB

Cnotbl PCle

Mopt IPMI
Bnok nutanusa

MoTpebnsiemas MOLHOCTb

BeHTunAaTopb!

Lym, nb

WcnonHeHve kopnyca
Fabapwubl (BXLLIXT), Mm

Bec (HeTT0), Kr

2 x Intel® Xeon™ E5-2620 v4,
8sapep, 2,1 My

2 x Intel® Xeon™ E5-2630 v4,
10 Apep, 2,2 My

2 x Intel® Xeon™ E5-2630 v4,
10 Apep, 2,2 MMy

128 6 RDIMM DDR4 (8 x 16 I'b) 128 I'b RDIMM DDR4 (8 x 16 'b) 256 I'6 RDIMM DDR4 (8 x 32 'B)
1 T5 RDIMM/LRDIMM DDR4 (16 x 64 I'6)

16 x 3,5"/2,5" SATA/SAS HDD u SSD Ha nepefiHei yacTu Kopnyca
4 x2,5" SATA/SAS SSD Ha 3aHel YacTu Kopnyca

023976

Do 8 x REXP-1620U-RP / REXP-1220U-RP
o 2031 Tb

SAS 12 I6ut/c (nprobpeTtaeTca onynoHanbHo SAS-12G2E)

2 x1T6ut/c RJ-45
4x10 r6ut/c SFP+
4xUSB 3.0
3xPCle3.0x8
1xPCle3.0x16
1
2 x 770 BT (pe3epBupyembiii, C BOSMOXXHOCTbIO FOPAYEN 3aMeHbl)
254 BTt (HDD B cnsiem pexume)
362 BT (B pabouem pexume)
4x60mm (12 BDCQ)
378
Jina MoHTaxa B CTolKy, 3U
130,8 x 444 x 744

22,42



KopnopaTtusHbie NAS gna co3gaHua n obyuyeHus
KoprnopaTusHoro Al n pecypcoemMKknx npuno>KeHumn

TS-x77X

A6conioTHas npousBoauTenbHoctb AMD Ryzen™

Bnarogapa MHHOBALMOHHbBIM apPXUTEKTYPHBIM PELLEHUAM BblUMCINTENbHAA MOLLb o
obecneursaeT CXJ, AONONHUTENBHOW BbIUMCANTESIbHOV MOLHOCTbIO ANs RYZEN
pecypcoemKmnx BbluMCNEHNIA.

CeteBble nHtepdelicbl 10 Mmrabur

NHTepdencol Ana noaknioyeHna Ha ckopoctu 10 F6ut/c SFP+ B 6asoBoi 10
KomnneKTauum. I:I ;ba

Cnotbl PCle gnA ru6Koro HapawBaHnsA BO3MOXHOCTelN
Bce ctoeuHble NAS 77 cepun ocHaleHbl PCle-cnotamu ana _

YCTaHOBKM KapT pacumperna QM2, 10, 25 1 40 rurabuTHbIX
ceTeBbIX KapT, rpaduyeckmnx KapT, MPOLeCCOPHbIX yckopuTe- q@
new, apantepos SAS.

MoppepxkKa Bbluncnenuin Ha GPU S
Bce NAS 77 cepuvm ocHalleHbl 610KaMmn NUTaHUA € 3anacom
MOLLHOCTW, YTO MO3BONAET yCTaHaBAMBaTb rpaduyeckme KapTbl q
[NA YCKOPEHUA BbIYNCIEHUIA NPU MALLMHHOM 06yUYeHUn 1
APYrx pecypcoemkux 3afay.

Cepusa TS-x77XU — BbicokonpouszsogutenoHoie NAS QNAP, co3gaHHble Ha ocHoBe npoueccopos AMD Ryzen™, cnoco6Hbl pelwatb
BblYMC/INTENbHbIE 3aaun C 06pPaboTKON MacCMBOB faHHbIX HernocpeacTBeHHO Ha CX[. Takum o6pa3om cylecTBeHHO CoKpallaeTca
ANCTaHUMA MeXAY AaHHbIMU 1 06paboTKOW, UTO NO3BOMAET 3HAUNTENBHO YCKOPUTL MPOLIeCC Co3haHnA U 06yyeHnn Mogenel Ha yxe
cobpaHHbIX Habopax AaHHbIX. CUCTEMBI XpaHeHWA [OCTYMHbI B KOHGUrypaumsax ¢ 8,9 (4 x 3,5" + 5 x 2,5"), 12, 16 1 24 notkamu gns
XecTkux anckos dopm-daktopa 3,5"/2,5" SATA HDD wunu TBephoTenbHbIx Hakonutenei. Bca cepus ocHaweHa 10 rurabutHbiMm
ceTeBbIMU NHTepdEicaMmm, YTO NO3BOJIAET COBMECTHO UCMOMb30BaTb AaHHbIE 13 HECKONbKIMX cucTem. Bce NAS ocHaleHbl PCle-cnoTa-
MW, YTO YBENNUYMBAET BO3MOXHOCTI YCTPOINCTBA 3a CHET YCTAHOBKU KapT paclumMpeHus, Taknux kak QM2, ceTeBble 1 rpaduueckme KapTbl
WS MPOLLeccopHble yckopuTenu. Bea cepua paboTaeT nop ynpasneHrem onepauroHHoi cuctembl QTS, KoTopas 1 no3BonseT pas3sep-
HYTb CrieLMany3MpoBaHHbIe NPUNOXKeHUA Ha 6a3e BUPTYanu3aLmum U KOHTEMHEPHbIX MPUNIOXEHNI AJ1s 06paboTKM GOMbLUKX MAaCCBOB AaHHDIX.

NMoapepKa HECKONbKNUX BupgeoKapT Ha ceoeM TS-x77XU anAa noBblWeHUA
NPON3BOANTENIbHOCTU BblUNCIIEHUN.

WNcuepnbiBatolee konnyectso ciotos PCle nossonaet yctaHo-
BUTb [JO ABYX BbICOKOMPOW3BOAUTENbHbIX BUAEOKAPT, KOTOPble
npy COBMeCTHOW paboTe obecneyat HEBEPOATHYIO NPON3BOAU-
TESIbHOCTb BbIYMCIEHUA Ha rpaduyeckmx npoueccopax. JTo
MOBbICUT CKOPOCTb BbIMOMHEHMA TaKNX PECYpPCOEeMKUX onepa-
Lnin, Kak 06paboTKa BUAEO, BbIUMCIEHNA ANA HABopOoB 60MbLINX
AaHHbIX, NPOLIeCCOpHbIE Pecypcbl AnA MalMHHOTO obyyeHus
WCKYCCTBEHHOTO WHTeNeKTa, a Takke YcKopeHua paboTbl
BMPTYasbHbIX MaLUUH.

Mcnonb3ynTte noteHyman BbiuncneHnm Ha GPU gna mawuvHHOro obyueHna M

Cepua TS-x77XU Ha npoueccopax AMD Ryzen™ npegoctasnset
nepefoBble  BO3MOXHOCTW, MOMOratwlmue  opraHM3aumam
pa3BepHYyTb COOCTBEHHbIE SKOHOMMYHbIE PeLleHraA AA XpaHe-
HMA BONbLIMX [aHHbIX, OpueHTMpoBaHHble Ha Al. CoueTaHue
NpPOV3BOAMNTENIbHOCTM NPOLECCOPOB, COBPEMEHHbIX BUAEOKAPT
1 naketa paspabotunkos QNAP QuAl oTKpbiBaeT 6e3rpaHuny-
Hble BO3MOMHOCTU [nA ObICTPOro CO3faHuA, TeCTMPOBaHUA,
obyueHna n ontummusauun Ai-mogenein. PaspaboTkn B obnactu
Ai MOryT cTaTbh AN1A Bac He TONbKO YacTblo GU3HeC-NpoLEeccoB
Balllell KOMMaHWK, HO 1 CaMOCTOATENbHbIM 6I3HECOM B CermeH-
Te NHTenneKTyanbHbIX 1 IT-ycnyr.




Mopgenb

Mpoueccop

OI'IEpaTVIBHaﬂ namAaTb

MakcumanbHbiil 06bem
namaTu

Konunuectso 1 Tun otcekos
ana HakonuTtenen
MakcrmanbHan cobcTBeHHan

eMKOCTb

MakcumanbHas eMKoCTb C
YCTPOIICTBaMM pacLuvpeHmns

WHTepdeiic nogknoueHus
YCTPOWCTB pacluvpeHna

CeteBble HTEPdENChbI

MopTbl USB 3.0

Moptbl USB 3.1, 10 [6ut/c

Cnotbl PCle

Bnok nutaHusa

MoTpebnaeman MoOLHOCTb, BT

BeHTunaTopbl
Lym, b

Ycnosusa akcnnyatauumn

BbicoTa Kopnyca B loHWTax
FabapuTbl (BxLLXI), mm

Bec (HeTTO), Kr

TS-2477XU-RP-2700-16G TS-1677XU-RP-2700-16G TS-1277XU-RP-2600-8G

TS-2477XU-RP-2600-8G TS-1677XU-RP-2600-8G TS-1277XU-RP-1200-4G

TS-1677XU-RP-1200-4G

AMD Ryzen™ 7 2700
8-apep / 16 NOTOKOB,
3,2(4,1) My

AMD Ryzen™ 5 2600
6-apep / 12 NoToKoB,
34(39) My

16 16 DDR4 (2 x 8 IB)

8765 DDR4 (2 x4 TB)

24 x3,5"/2,5" SATA HDD/

SSD

0336 T6

[o 8 x REXP-1620U-RP /

REXP-1220U-RP

o 2,1MB

1xTun-A

1xTun-C

Cnot 1: PCle 3.0 x4
Cnort 2: PCle 3.0 x8*

Cnor 3: PCle 3.0 x8**

Cnot 4:PCle 3.0 x4

2 x 800 BT1,100-240 B

143,97

4x92mm, 12 BDC

27,5

au
130 x 481 x 573,5

22,66

AMD Ryzen™ 7 2700
8-Anep / 16 NOTOKOB,
3,2(4,1) My

AMD Ryzen™ 5 2600
6-Anep / 12 NoToKoB,
3,4(3,9) My

AMD Ryzen™ 3 1200
4-appa/ 8 NOTOKOB,
3,1(3,4) My

16 6 DDR4 (2 x 8 TB)
816 DDR4 (2 x 4 b)

4Tb DDR4 (1 x4T1B)

16 x 3,5"/2,5" SATA HDD/

SSD

022476

Jlo 8 x REXP-1620U-RP /

REXP-1220U-RP

Do 20Mb

1xTun-A

1x Tun-C

Cnot 1: PCle 3.0 x4
Cnort 2: PCle 3.0 x8*

Cnort 3: PCle 3.0 x4

Cnot 4: PCle 3.0 x8**

2x500BT1,100-240 B

136,45

4x92mm, 12 BDC

46,6

3U
130 x 481 x 573,5

17,16

AMD Ryzen™ 5 2600
6-Anep / 12 NOTOKOB,
3439 MMy

AMD Ryzen™ 3 1200
4-appa / 8 NOTOKOB,
3,1(3,4) My

876 DDR4 (2 x 4 TB)

476 DDR4 (1 x4 B)

64Tb (4 x 16 '), DDR4 DIMM

12x3,5"/2,5" SATA HDD/

SSD

10168 T6

Jlo 8 x REXP-1620U-RP /

REXP-1220U-RP

o 1,96 MNb

TS-877XU-RP-2600-8G
TS-877XU-RP-1200-4G
TS-877XU-1200-4G

AMD Ryzen™ 5 2600 6-agep
/12 noTokos, 3,4 (3,9) My

AMD Ryzen™ 3 1200 4-appa
/8 notokos, 3,1 (3,4) My

AMD Ryzen™ 3 1200 4-agpa
/8 notokos, 3,1 (3,4) My

816 DDR4 (2 x 4 I'b)
476 DDR4 (1 x4 TB)

476 DDR4 (1 x4 B)

8x3,5"/2,5" SATA HDD/SSD

011276

Jlo 8 x REXP-1620U-RP /
REXP-1220U-RP

Ao 1,91Nb

SAS, kapTa SAS-12G2E npro6peTtaeTcs onynoHanbHO

2x 1 T6ut/c RJ-45

2x 10 réut/c SFP+

4

1xTun-A

1 x Tun-C

Cnot 1: PCle 3.0 x4
Cnort 2: PCle 3.0 x8*

Cnort 3: PCle 3.0 x4

Cnot 4: PCle 3.0 x8**

2x300BT1,100-240 B

106,66

2x70Mmm, 12 BDC

372

Temnepartypa: 0 - 40 °C;

BnaxHocTb: 5 - 95%

2U
88,3 x 482 x 562

13,73

1xTun-A

1x Tun-C

Cnot 1: PCle 3.0 x4
Cnort 2: PCle 3.0 x8*

Cnort 3: PCle 3.0 x4

Cnort 4: PCle 3.0 x8**

2x 300 B1,100-240 B

1 x 350 B1,100-240 B (6e3 RP)
86,04

73,1 (6e3 RP)
2x70mm, 12 BDC

352

2U
88,3 x 482 x 562
13,31

11,98 (6e3 RP)

* Ecnu 8 cnom 1 ycmaHoeneHa kapma pacwupeHus, mo ciiom 2 pabomaem e pexiume PCle 3.0 x4.
** Ecniu 8 c/iom 3 usiu 4 ycmaHosieHa kapma pacwupeHus, mo coce0Huti ciom 4 unu 3 pabomaem e pexume PCle 3.0 x4.

TS-977XU-RP-2600-8G

TS-977XU-RP-1200-4G

TS-977XU-1200-4G

AMD Ryzen™ 5 2600 6-aaep /
12 notokos, 3,4 (3,9) My

AMD Ryzen™ 3 1200 4-appa /
8 MoToKos, 3,1 (3,4) My

AMD Ryzen™ 3 1200 4-appa /
8 notokos, 3,1 (3,4) My

86 DDR4 (2 x 4 ')
476 DDR4 (1 x4TB)

476 DDR4 (1 x4 B)

4x3,5"/2,5" SATA HDD/SSD
5x2,5" SATA SSD

No76T6

[o 8 x REXP-1620U-RP /
REXP-1220U-RP

No 1,87 Mb

1xTun-A

Cnot 1: PCle 3.0 x16

2 x 300 BT,100-240 B

1 x 250 B1,100-240 B (6e3 RP)
76,43

64,22 (6e3 RP)

3 x40mm, 12B DC

37,7

1y
43,3 x482,6 X 505,54
8,62

7,44 (6e3 RP)



KopnopatuBHble HacTtonbHble NAS gna obyyeHuns
mojenen 1 3aay BUpTyanmsauum

TS-x77 Series

Ocob6eHHOCTU apXUTEKTYphbl

= [lo 8 Apep;

® [0 16 NOTOKOB 06PaboTKY;

= 0o 64 b 0O3Y;

m 110 204 Tb co6cTBEHHAn eMKOCTb crucTembl (Macwmabupyemcs 0o 844 Tb ¢ ucnonbs3osaHuem Modynel pacuiupeHus
4x REXP-1000 Pro u xecmkux ouckos emkocmoto 16 Tb);

noagepkka coBpemeHHbix suaeokapt NVidia® n AMD Radeon™;

nopnepxKa pa6otbl ¢ 10 F6ut/c 1 40 [6uT/c ceTamy;

BO3MOXHOCTb OJHOBPEMEHHOI paboTbl 0 16 BUPTYasibHbIX MaLUVH;

10 2,3 I'b/c Ha uTeHwne u po 1,8 Ib/c Ha 3anncb Npu NogkYeHUn K cetn no 10 rurabutHomy nHTepdeicy;
BO3MOHOCTb noakstoueHns no USB 3.1 HenocpeACcTBEHHO K rpaduueckor CTaHumn Ha ckopocTtu ao 10 Féut/c.

CeTeBble HakonuTenu TS-x77 ceprivi C BO3MOXXHOCTbIO MPAMOro NOAKIIIOUYEHUA K pabounm CTaHUMAM AJiA BbICOKON CKOPOCTW COBMECT-
HoW paboTbl, CO3JaHUA, TECTUPOBAHNWA 1 SKCMTyaTaLMmn BUPTYasbHbIX Cpefl, PECYPCOEMKMX U MySIBTUMEANIHbIX NPUIoXeHuA. Mogxo-
auT ans paboTbl B COCTaBe cpef BUPTYanu3aumy, MalMHHOro obyyeHuns n obpaboTkm BigData, a Takxke crcTemMax nocTnpofaKilHa B
NPOU3BOACTBEHHbIX Npoueccax TB 1 BUAEOKOHTEHTa.

CeTeBble HakonuTenu TS-x77 ceprm OCHalleHbl HOBbIM 14-HM - npoueccopom AMD Ryzen™. Bnarogaps CH/XeHHOMY SHepronoTpe-
6neHuio 1 TennooTaauye, MuKpoapxmtektype ZEN u nHtennektyanbHoin TexHonorun SenseMl - AMD nogHUmMaeT niaHKy Npov3Boau-
TenbHOCTM NAS Ha HOBbI ypOBeHb. [OBbILLIEHME NPOV3BOANTENBHOCTI CUCTEMbI HE TOJIbKO CYLLECTBEHHO y/yyllaeT KauyecTBO paboTbl
cpep BMpTyanu3auuu, BocrnporsseaeHns Braeo 4K v TpaHCKOAMPOBAHUS, HO M MOBbIWAET KOMPOPT paboTbl B KOPMNOPATUBHBIX
oTAenax Afs HaCTONIbHbIX KOMMbIOTEPOB M PaboumMx CTaHLUIA, UCMONb3YOLWMNX AaHHble HenocpenctBeHHO ¢ NAS. SbdekTrBHas 1
npopaboTaHHaa chcTeMa oxnaxaeHusa nossonseT pabotate ¢ NAS B O4HOM MOMELLEHUN, HE OMacasaCb HU 3a LWYM, HY 3a Neperpes
CMCTEMbI NPU BbICOKMX Harpy3Kax.

BmpTyanm3au,vm, aBTOMaTun3ayma nntoc VICKYCCTBeHHbIVI NMHTEeNNnekKT

Komnanusa QNAP npepctaBnset rubkyto nnatdopmy ansa undposusanum niobbix CErMEHTOB AeATENbHOCTY NpeanpuAaTus. Bam npegna-
raeTcA CneKkTp pelleHnin B O4HOM YCTPOMCTBE: 3TO U BHYTPEHHAA BUPTYanu3auma 1 nopgaepkka BblumcneHunn Ha GPU, a Take naket
paspaboturka QuAl, KOTopble MO3BOMNAIOT MOAENMPOBaTb Pa3/INUHble CETEBbIE PELUEHUA C yYacTUEM WCKYCCTBEHHOrO WHTENNeKTa
HenocpeacTBeHHO Ha NAS. 1 NpoBepATb B3aUMOAENCTBME MEXAY KOMMOHEHTaMV BUPTYanbHOM NHGPaCTPYKTYypbl.

CEE)}111131: Caffe @ VirtalationSiaton

B2 Microsoft = Overview

CNTK

# TensorFl )
@penVING®
é caﬁez .---1n\nn|n |
\ CUDA

MakeT QUAI BKntoyaeT B cebs LWMPOKNIA CNEKTP GPENMBOPKOB /1A pa3paboTKy NPUIOKEHNIA ANA aBTOMATM3aLuUy, CO3AaHnA 1 obyye-
HUA mopaeneii Ai. Bam NnpocTo Hafo BblIbpaTb Hanbonee NPYBbIYHBIV U YAOOHbI MHCTPYMEHT.



Mopgenb

TS-1677X-1700-64G

TS-1677X-1700-16G

TS-1677X-1600-8G

TS-1677X-1200-4G

TS-1277-1700-64G

TS-1277-1700-16G

TS-1277-1600-8G

TS-877-1700-16G

TS-877-1600-8G

TS-677-1600-8G

476 DDR4 (1 x4TB)

Mpoueccop AMD Ryzen™ 7 1700 8-apep / AMD Ryzen™ 7 1700 8-apep / AMD Ryzen™ 7 1700 8-apep / AMD Ryzen™ 5 1600 6-agep /
16 notokos, 3,0 (3,7) My 16 notokos, 3,0 (3,7) My 16 notokos, 3,0 (3,7) My 12 notokoe 3,2 (3,6) My,
AMD Ryzen™ 7 1700 8-apiep / AMD Ryzen™ 7 1700 8-agep / AMD Ryzen™ 5 1600 6-agiep /
16 noTokos, 3,0 (3,7) My 16 notokos, 3,0 (3,7) My 12 noTokos 3,2 (3,6) My
AMD Ryzen™ 5 1600 6-apep / AMD Ryzen™ 5 1600 6-agep /
12 noTokos 3,2 (3,6) My 12 notokos 3,2 (3,6) My,
AMD Ryzen™ 3 1200 4-apgpa /
8 notokos 3,1 (3,4) My
OnepaTrBHasA NamaTb 646 DDR4 (4 x 16 I'b) 645 DDR4 (4 x 16 I'b) 166 DDR4 (2 x 8 I'b) 816 DDR4 (2 x 4 TB)
16 6 DDR4 (2 x 8 TB) 16 6 DDR4 (2 x 8 [B) 816 DDR4 (2 x 4 TB)
875 DDR4 (2 x4 Tb) 816 DDR4 (2x 4 TB)

MakcrmanbHbIii 06bem
namATu

64Tb (4x 16 B), DDR4 DIMM

Konuuectso v Tun otcekos
ONs HakonuTenei

12x3,5"/2,5" SATA HDD/SSD

4x2,5" SATA SSD

8x3,5"/2,5" SATA HDD/SSD

4x2,5" SATA SSD

6x3,5"/2,5" SATA HDD/SSD

2x2,5" SATA SSD

4x3,5"/2,5" SATA HDD/SSD

2x2,5" SATA SSD

MakcumanbHas
Co6CTBEHHAA eMKOCTb

204Tb

140Tb

108 T6

7476

MakcrmanbHasa eMKoCTb

[lo 4 x REXP-1000 Pro

Jlo 4 x REXP-1000 Pro

[lo 4 x REXP-1000 Pro

Jlo 4 x REXP-1000 Pro

C ycTpoucTBamMun

paclvpeHuna 844 Th 780 Th 748Thb 7147Tb

WHTepdeiic noaknoueHus SAS (onumoHanbHo, C yCTaHOBKOI KapTbl SAS-12G2E);

YCTPOWCTB paclunpeHns USB 3.0 (B0 2X yCTPOWCTB paciumpeHns)

CnotoB M.2 OnuwnoHanbHo, c QM2 2 x M.2 SATA SSD 2280

afanTepom

MopTtbi 1 F6uT/C 4 xRJ-45

MopTbl 10 [6uT/C 2 xRJ-45 OnumnoHanbHo ¢ yctaHoBKoii PCle ceTeBol KapTbl U KOM6VHMpoBaHHOro QM2-2P10G1T

MopTbl USB 3.0 8 6

Moptbl USB 3.1, 10 M6ut/c OnuuoHanbHo, ¢ PCle agantepom 1x Tun-A 1 xTun-A 1 x Tun-A
1 xTun-C 1xTun-C 1xTun-C

Cnotbl PCle

Cnort 1: PCle 3.0 x8
Cnot 2: PCle 3.0 x4

Cnot 3:PCle 2.0 x4

Bnok nutanna

550 Bt, 100-240 B, c pasbemom nutaHua gna GPU

450 BT, 100-240 B, c pazbemom
nutanua ana GPU

250 B, 100-240 B

MoTpebnsiemas MOLHOCTb,
BT

97,33

80,88

61,75

54,9

BeHTunaTopb! Cucrtema: 3 x 92mm (12 B DC) Cucrema: 3 x 80 mm (12 B DC) Cucrema: 2 x 80 mm (12 B DC) Cucrema: 1 x 80 mm (12 B DC)
Mpoueccop: 2 x 90 mm (12 B DC) Mpoueccop: 2 x 90 mm (12 B DC) Mpoueccop: 2 x 90 mm (12 B DC) Mpoueccop: 2 x 90 mm (12 B DC)
LWym, nb - 22,5 20,2 211
Ycnosua skcnnyatauumn Temnepartypa: 0 - 40 °C;
BnaxHocTb: 5 - 95%
Fa6apuTbl (BXLLIXT), Mm 303,84 x 369,89 x 319,8 234,6 x369,9x319,8 231,9%x292,8x319,8 231,9x2249x319,8
Bec (HeTT0), KT 13,39 11,27 8,86 7.7




KopnopatusBHbin NAS, npoBepeHHbI BpeMeHeM

TVS-ECx80U-SAS R2

ECC
SAS RA

12T6ut/c

CuricTeMbl XpaHeHUs faHHbIx cepun TVS-ECx80U-SAS - 3To npoBepeHHble BpEMEHEM, MPOU3BOANTESIbHbBIE Y MACLITabUpyeMble pelue-
HUA nog SAS/SSD-ancku. PaHblue Apyrux, UMEHHO B 3TOI cepuK, NOABMUIACb NONHOLEHHAA NOAAEPKKa aBTOMATUYECKOro TUPVHIa AnA
ONTVMM3ALIMUN XPaHEHWA JaHHBIX Ha JIETY MeXAY Pa3fnyHbIMM Tnamm AuckoB: SSD, SAS 1 SATA. B ocHoBe nnatdopmbl YeTbipexbagep-
HbI npoueccop Intel® Xeon™ E3 ¢ apXuTeKTypOIi, MO3BONAIOLLEN YBENNUYNTD MPOMYCKHY CNOCOO6HOCTb Ao 40 F6muT/c. Takoi Habop
nHTEpderncoB obecrneyrBaeT BbICOKY MPOU3BOAUTENLHOCTb AJ1A KpOCcCmiaTGopMHOro focTyna K daiinam, pe3epBrpoBaHna AaHHbIX,
BMPTYanu3aLuuy NpunoxeHni, ncnonb3oBaHus iSCSI v mHororo apyroro. lNop ynpaeneHnem onepauuoHHon cuctembl QTS ycTponctso
NpeacTaBnsAeT cobon rotToBoe, HafeXHoe 1 MacluTabrpyemoe XpaHuIviLe C aBTOMaTUYECKNM TUPUHIOM 1A 6/3HEeca 1 KopnopaTyB-
HOro NPUMEHEHMA.

Cebiwwe 3,8 6ant/c 1 238000 IOPS;

TexHonorua Qtier: aBBTOMaTUYECKWN TUPUHT A/t ONTUMU3NPOBAHUA SOPEKTVBHOCTU XPaHEHVA JAHHbIX;
BcTpoeHHbie mogynv mSATA o6bemom 256 I'b ans KaLMpoBaHWs;

MacwwtabrpyemocTb cBbilwe 2 M6aiT;

Mnatdopma BUPTyanm3aLmm n KOMMIEKCHOE PeLLEHNE XPaHEHUs!, Pe3ePBPOBAHUSA U BOCCTAHOBIEHUSA AAHHbIX;
COBMECTUM C >KeCTKMU auckami SAS 12/6 Fout/c n SATA 6 I'out/c.

Wcnonb3ynm BCclo nonocy nponyckaHma ¢ TexHonornen DataBolt™
Bnaropapsa Bo3mMoxHoOCTAM KoHTponniepa SAS v noagepxunsaemoin um TexHonory DataBolt™, cepria NAS KoprnopaT/BHOrO ypOBHA

TVS-ECx80U-SAS no3BonisieT arpermpoBaTtb NPOMNyCKHY0 CMOCOOHOCTb Bcex SAS KaHanoB BCEX AMCKOB, UTO MO3BOJISIET MAaKCMMaJIbHO
UCMoMb30BaTb BCE BO3MOXHOCTU UHTepderico SAS 12 F6uT/c 1 ycTaHOBNEHHOW BHY TP cnucTemMbl HocuTenen HDD/SSD.

o —

TVS-EC1280U-SAS-RP-16G-R2 TVS-EC1580MU-SAS-RP-16G-R2 TVS-EC1680U-SAS-RP-16G-R2 TVS-EC2480U-SAS-RP-16G-R2

TVS-EC1280U-SAS-RP-8GE-R2 TVS-EC1580MU-SAS-RP-8GE-R2 TVS-EC1680U-SAS-RP-8GE-R2 TVS-EC2480U-SAS-RP-8GE-R2

Intel® Xeon® E3-1246, 4 agpa, 3,5 MMy

Mogenb

Mpouecoop

OnepatveHas 16 I'6 DDR3 (2 x 8 T, 6e3 ECC)
namaTb 8B DDR3 ECC (2x 4B c ECC)
Bcero giotoB: 4, pacwmpaeTca fo 32 b (4 x 8 Ib)

USB 2.0/3.0 4/4

Konuuecto v tvn 9x2,5"/3,5" SAS 12/6 TeuT/c,

12x2,5"/3,5" SAS 12/6 [6uT/c, 16x2,5"/3,5" SAS 12/6 [6uT/c, 24x2,5"/3,5" SAS 12/6 I6ut/c,

A SATA 6/3 [6ut/c HDD/SSD SAGT :; {53 g%r//sclggzgsso SATA 6/3 [6ut/c HDD/SSD SATA 6/3 [6ur/c HDD/SSD
Q";;,Kgmggmf;ggf;:s'*- 19276 (2,24 116) 236 T6 (2,28 I16) 256 T6 (2,3 6) 38476 (2,4 Mb)
WnTtepdeiic HDD SAS 12 I'6ut/c, SAS/SATA 6 6ut/c

Moptbi 1 T6uT/C 4

MopTbl 10 M6uT/c 2 x 10 [6ut/c SFP+

PCle cnoTs! Cnot 1: PCle 3.0 x8 (3aH}gnl'(I§e2,L;[)';CCTIZH;gl;I<iHHOVI 10 [6uT/c KapToit)

Kew M.2 MpepycraHoBneHo 2 x 256 'b mSATA SSD

WcnonHexne kopnyca [ins MOHTaxa B CTOMKyY, 2U [ina moHTaxa B cToiiKy, 3U [ina MoHTaxa B CTONKy, 4U
Pa3mepbl

(BXLLIXT), MM 88 x442,5x530,5 88 x 442,5 x 530,5 130 x 442,5 x 530,5 176,15 x 442,5 x 530,5

Bnok nutanua

BermanATopb!

Bec
(HETTO/ BpyTT0)

YpoBeHb wyma, Ab

MoTpebnsaemas
MOLLHOCTb, BT

2 x 400 BT c noaaepKom ropsayeil 3ameHbl

4 x 60 mm,12 B, DC

14,18 kr /21,41 kr

49,4

178,65

4 x 60 mm,12 B, DC

4 x 80 mm,12 B, DC

2 x 650 BT c nopaepKoii ropayeii 3ameHbl

4 x 80 mm,12 B, DC

14,18 kr /21,41 kr 18,3 kr/ 24,18 kr 23.08 Kr/ 28,56 Kr
57,3 355 36,2
250,21 212,51 351,2

I EE———————————————————————————————————————
*Mpu ucnonb3osaHuu makcumanbHelx HDD u3 cnucka coemecmumocmu,

Hanpumep, Seagate EXOS X16 ST16000NM001G.

XKeckmue OucKu He 8KJTI0YEeHbI 8 KOMNJIEKM NOCMABKU U npuoépemalomcn omoesibHO.



MNpoueccopHbin yckoputeno MUSTANG-200

HenpepbisHoe pa3sutrie NAS QNAP 1 pocTt Konnue-
CTBa NoAAepKrBaeMbIX MPUIOXKEHWNIA, TaKNX KaK
BMAeOHabnogeHne, BUPTyanu3aumna n NpUnoxeHns
ana Al/ML TpebyioT He TonbKo 60nbLUX 06bemMoB AnA
XpaHeHUA AaHHbIX, HO U 3HAUYUTESNIbHbIX BbIYUCUTENb-
HbIX PecypcoB.

[ina ynosneTBopeHUA NoTpebHOCTEN B BbIUNCINTESb-
Hom mowHocTy KomnaHma QNAP npegnaraet
BOCMOJIb30BaTbCA NPOLECCOPHbIMY YCKOPUTENAMM
cemenctea Mustang-200, ocHalleHHbIMY ABYMA
He3aBucMMbIMK Npoueccopamu Intel®, cobcTBEHHbIM
rpaduryeckum ymnom, M.2 SSD-gurckamm, CO6CTBEH- :
HbIMM HabopamMun onepaTUBHON NaMATK, ceTeBbIM MHTepdelicom 10 F6rT/c n cobCcTBEHHOI OnepaLMoHHON cMcTeMoii. NpoLeccopHbIn
yckopuTenb noaaepxmsaeTca nuHenkamm NAS QNAP TS-x77 n TVS-x82 cepui, a Tak»ke NepcoHasibHbIMM KOMMbIOTEPaMM U CEpBEPaMU.

1. MonHopa3smepHana nnaTta paclMpeHns C MHAMKaLmMen Homepa yCTPoCTBa;
2. AntomrHneBbIN paguatop oxnakaeHnsa M.2 SSD;

3. bNOK BEHTUNATOPOB OXNaXAEHUA NPOLEeCcCoOpoB;

4. Ba npoueccopa Intel co BcTpoeHHOM rpaduryeckon KapTou;

5. Yunbl ceTeBoro apgantepa 10 [6mT/c, Kaxkablin co ceoum IP-agpecom, Ans gocTtyna K
BHELLHVM CeTAM 1 AaHHbIM Ha CX[;

6. Kaxxabin CPU ocHalueH asyma SO-DIMM-moaynamu namatn DDR4 2133 Ml ¢ BO3MOXHO-
CTblo pacwmpenna go 32 Ib;

7. [Ba BcTpoeHHbIx cnota M.2 NVMe SSD popm-dpakTopa 2280.

I'IpOCToe ynpaBjeHNe HECKONIbKUMWN KapTaMu

Kaxnablii 13 npoueccopoB KapTbl Mustang-200 paboTaeT noa ynpaefieHeM CBOEro 3K3emmniisipa onepaurioHHomn cuctembl mQT n emy
LOCTYMHbI BCE BO3MOXHOCTY LieHTpa npunoxeHuid. MpunoxeHne Mustang Card Manager, yctaHoBneHHoe Ha rnasHom NAS, nomoraet
LileHTpaNM30BaHHO yNpaBnATb BcemMn KapTamy Mustang-200, KOTopble yCTaHOB/IEHbI Ha HeM. Bbl MoXeTe oTcnexnBaTb COCTOAHUE
CUCTeMbl, HacTpamBaTb PeCypCbl CETU, XPaHUIULLA 1 NoaktouaTbca K mQTS Hanpamyto yepes Mustang Card Manager Ana HacTpoiKu
CUCTEMbI U Pa3BepPTbIBAHNA MPUIOXKEHNIA.

—
B Mustang Card Manager o0 B Mustang Card Manager o0
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[JocTynHble KOMNAeKTayun:
Mustang-200-i7-1T/32G-R10 MpoueccopHbil yckopuTtenb ¢ uHtepdeiicom PCle 2.0 x4

Mpoueccop 2 x Intel® Core™ i7-7567U 3,5 Muy;
2 x M.2 Intel®600P 512 I'b SSD (no 1 Ha KaxzAblin npoLieccop);
2x16Tb (2 x 8 'b DDR4 SO-DIMM Ha Kaxabl npoueccop)

Mustang-200-i5-1T/32G-R10 MpoueccopHbin yckoputenb ¢ uHtepdeiicom PCle 2.0 x4;
Mpoueccop: 2 x Intel® Core™ i5-7267U 3,1 My,
2 x M.2 Intel® 600P 512I'6 SSD (no 1 Ha Kaxkablin npoueccop);
2x16Tb (2 x 8 'b DDR4 SO-DIMM Ha Kaxabl npoueccop)

Mustang-200-C-8G-R10 MpoueccopHbin yckopuTtenb ¢ uHtepdeiicom PCle 2.0 x4;
Mpoueccop: 2 x Intel® Celeron™ 3865U 1,8 IMuy;
2 cnota x M.2 2280 (Mo 1 Ha Kaxkg bl MpoLeccop, NprobpeTaloTCA ONLMOHaNbHO);
2x4Tb (2x2T'b DDR4 SO-DIMM Ha Kagbli npoLeccop)



S KomnnekTyrowpe

Mopgynu namaTtn

Hanpasnstowme ans
MOHTa)Ka B CTOVKY

_

KoHTponnepbl SAS

ES1686dc

RAM-16GDR4ECKO0-
RD-2666 Mogynb
namatn 16 ', DDR4

RAM-64GDR4ECSO0-
LR-2666 Moaynb
namaATy 64 [6, DDR4

RAIL-E02

(B KOMNNIEKTE)

TES-3085U/ TES-1885U

RAM-32GDR4ECT0-RD-2133 - Moaynb
namatn 32 ', DDR4

RAM-16GDR4ECT0-RD-2400 - Moaynb
namaTn 16 ', DDR4

RAM-16GDR4-RD-2400 - Moaynb
namat 16 [, DDR4

RAM-16GDR4-LD-2133 - Moaynb
namaTn 16 I'b, DDR4

RAM-8GDR4ECT0-RD-2400 - Moaynb
namsTu 8 I, DDR4

RAM-8GDR4-RD-2400 - Mogynb
namatu 8 ', DDR4

RAM-8GDR4-LD-2133 - Moaynb
namAaTn 8 I, DDR4

TDS-16489 R2

RAM-64GDR4ECS0-LR-2400 - Mogynb
namsTu 64 6, DDR4

RAM-32GDR4ECS0-LR-2400 - Mogynb
namatn 32 I, DDR4

RAM-32GDR4ECT0-RD-2133 - Moaynb
namatn 32 6, DDR4

RAM-16GDR4ECT0-RD-2400 - Mogynb
namatn 16 ', DDR4

RAM-8GDR4ECTO0-RD-2400 - Moaynb
namaTtn 8 I, DDR4

RAIL-A03-57

TS-x77XU TS-x77

RAM-16GDR4A1-UD-2400 - Moaynb namatn
16 I, DDR4

RAM-8GDR4A1-UD-2400 - Mogynb namaTtn
816, DDR4

RAM-4GDR4A1-UD-2400 - Moaynb namatu
4Tb, DDR4

RAIL-A02-90 - ana 24 =
[AIMCKOBOI MOAEN

RAIL-A03-57 - gna 16
AMNCKOBOI Mogenu

RAIL-BO2 - ana
12,9, 8 ANCKOBbIX
mogenen

ApanTep Ana noakmoyeHus SAS ycTpoiicTs paclunpenus 2 x SFF-8644, 12 réut/c (PCle 3.0 x4) - SAS-12G2E

Kabenun SAS CAB-SAS05M-8644 - Kabenb SAS, 0,5 m (SFF8644-SFF8644)
CAB-SAS10M-8644 - Kabenb SAS, 1,0 m (SFF8644-SFF8644)
CAB-SAS20M-8644 - Kabenb SAS, 2,0 M (SFF8644-SFF8644)

CAB-SAS30M-8644 - Kabenb SAS, 3,0 m (SFF8644-SFF8644)

Kaptbl-agantepbl M.2 QM2 QM2-4P-384 - He npumenumo CmoTpu 0bLyto TabnuLy akceccyapos
(ana QES) Apantep ansa
nogknoyeHna 4 x
M.2 SSD NVMe 2280
[ns QTS cm. obwme (PCle 3.0x8)
TabnuLbl akceccyapos
Cetesble KapTbl (Ansa QES) LAN-10G2T-X550 - CeTeBan kapTa 2 x 10 [6ut/c RJ-45 (PCle 3.0 x4) CmoTpu 061uyto TabnuLly akceccyapos
[na QTS cm. obuwme LAN-10G2SF-MLX - CeTeBas kapta 2 x 10 [6ut/c SFP+ (PCle 3.0x8)
TabnuLbl akceccyapos
LAN-40G2SF-MLX - CeTeBas Kapta 2 x 40/56 [6ut/c QSFP (PCle 3.0 x8)
Kabenu ceteBble TRX-10GSFP-SR-MLX - TpaHcusep 10 F6ut/c
CAB-DAC50M-SFPP-DECO2 - Kabenb DAC, 5 m, 10 [6ut/c SFP+
CAB-DAC30M-SFPP-DECO2 - Kabenb DAC, 3 m, 10 [6ut/c SFP+
CAB-DAC15M-SFPP-DECO2 - Kabenb DAC, 1,5 m, 10 T6ut/c SFP+
CAB-DAC30M-SFP28-DECO1 - Kabenb DAC, 3 m, 25 Mout/c SFP28
CAB-NIC40G30M-QSFP - Kabenb DAC, 3 m 40 6ut/c QSFP
ApanTtepbl AnA AUCKOB QDA-SA-4PCS He npumeHnmo QDA-A2AR
Apantep ana SATA 6

Apantep 2 x 2,5" SATA SSD B 3,5" cnot SATA
[6uT/C ANCKOB B CNIOT HD
SAS, KOMNAeKT 4T

QDA-A2MAR

Apantep 2 x M.2 SATA SSD B 3,5"/2,5" cnot
SATA HDD

batapes BBU AKKYMYNATOPHbIN
670K ANA 3aLUTbI
yenu NVRAM BBU-

A01-2200MAH

He npumenumo




YcTponcTtBa pacwmpeHun

| [na aByxkoHTponanepHbix NAS | [na ogHokoHTponnepHbix NAS

EJ1600 v2 REXP-1620U-RP REXP-1220U-RP

OTcekn Ansa ANCKOB 16 oTcekos 3,5"/2,5" SAS 12 T6uT/c, SAS 6 [6ut/c 16 otcekos 3,5"/2,5" SAS/SATA 12 6ut/c, SAS/ 12 otcekos 3,5"/2,5" SAS/SATA 12 M6ut/c, SAS/
HDD/SSD SATA 6 réut/c HDD/SSD SATA 6 [6ut/c HDD/SSD

MopTbl noaxnioueHna 2 x 3 nopra SAS, 12 [6ut/c, SFF8644 (1 Bxoa/1 BbIxoA/1 pe3epB Ha KaAoM KOHTposepe)

MuTaHwne: 2 x 450 BT, 90-240 B (c nopaepxKoit ropaveit 2x 650 BT, 90-240 B (c nonaep»Koin ropavei 2 x 400 BT, 90-240 B (c noapep»Kon ropavei
3ameHbl) 3ameHbl) 3ameHbl)

SHepronoTpebneHve, BT 344 204 162

Bbicota 3U 3U 2U

Bec Hetto 24,11 Kr (63 eCTKUX ANCKOB) 18,14 Kr (6€3 XeCTKNX ANCKOB) 14,8 Kr (6€3 eCTKNX ANCKOB)

Pasmepbi (AxLLUXB) 132X 446,2 X 618 MM 130 x 442,4 x 528,3 Mm 88 X 439 X 520 MM

PenbCbl AN1A MOHTaXa B CTOVKY RAIL-E02 RAIL-A03-57 RAIL-A03-57
(BK/MIOYEHbI B KOMMEKT MOCTaBKM) (He BXOAWT B KOMMNIEKT NOCTaBKM) (He BXOAWT B KOMMNIEKT NOCTaBKM)

CeTteBble KapThbl

-

[1nA NoBbILWEHNA MPOVN3BOAUTENBHOCTM MO CETU MEX[Y CUCTEMAMUN XPaHEHWA 1 cepBepami v pabourMm CTaHLmA-
Mun komnaHua QNAP npepnaraeT onuyMoHanbHO YCTaHOBUTL ceTeBble KapTbl 10/25/40 I6ut/c. B 3aBUcMMOCTM OT
MMeloLMXCA Y BaC UHGPACTPYKTYPHbBIX PEeLIEeHUNiA Bbl MOXeTe Bbl6paTb OAMH U3 HEOOXOAMMbIX BaM GU3NUYECKMX
NHTepdeNcoB Nog TPAANLMOHHYIO Mefib UV ONTUYECKYI0 KoMMyTaumio. Cuctembl xpaHeHna QNAP kopnopaTyBHO-
ro ypoBHA yxe ocHaleHbl 10 F6uT/c nHTepdeiicamm B 6a30BbIX KOMMNEKTALMAX, MOITOMY HeKoTOpble ceTeBble
KapTbl AOMNYCKalOT YCTaHOBKY B MEePCOHasIbHble KOMMboTePbl, paboune cTaHUuUW 1 cepBepa.

Pa6otaet c OC | Mopaepxka iSER

ApTtukyn HaumeHoBaHue, XapaKTepuCcTUKn

QXG-T10G1T(TA) CeteBas Kapta 1 x 10 [6ut/c RJ-45, PCle 3.0 x4 QTS, Windows, Linux -
LAN-T0G1TA CeteBas Kapta 1 x 10 [6ut/c RJ-45, PCle 3.0 x4 QTS -
LAN-1G2T-1210 CereBas Kapta 2 x 1 [6ut/c RJ-45, PCle 2.0 x1 QTS -
LAN-10G2T-X550 CeteBas KapTa 2 x 10 [6ut/c RJ-45, PCle 3.0 x4 QES, QTS -
LAN-10G2SF-MLX CeteBas KapTa 2 x 10 [6ut/c SFP+, PCle 3.0 x8 QTS, Windows, Linux .
QXG-10G2SF-CX4 CeteBas KapTa 2 x 10 [6ut/c SFP+, PCle 3.0 x8 QTS, Windows, Linux .
QXG-25G2SF-CX4 CeTeBas KapTa 2 x 25 [6ut/c SFP28, PCle 3.0 x8 QTS, Windows, Linux .
LAN-40G2SF-MLX CeTeBas KaprTa 2 x 40 [6ut/c QSFP+, PCle 3.0 x8 QES, QTS .

Ansa cemesbix kapm ¢ uHmepeeticamu SFP+ mpebyemcs npuobpemaemsiti omoensHo DAC-kabesnb unu mpascusep.

Kaprtbi-agantepbl M.2 SSD QM2

[lna noBblweHunsa obLeln ckopocTun BBoga/Bbioaa NAS pekomeHayeTca ncnonbsosatb SATA unv NVMe
SSD. ina CXJ QNAP poctynHa cepua QM2-kapT, nofknioyaembix B cBob6oaHbi cnoT PCle n obecneun-
BalOLWMX BO3MOXHOCTb yCTaHOBKM 2 nnn 4 M.2 SSD. B 3aBMCMMOCTU OT MPOMYCKHOW CroCOBHOCTA
WKHbI Bbl MoxeTe nopknounts SATA, NVMe wnnn rnbpugHyio Kapty ¢ SSD n 10 Féut/c RJ-45
ceTeBbIM/UHTepdericom. Mpu BbiIGope KapTbl QM2 cnepyeT o6pallath BHYMaHMe Ha COBMECTUMOCTb C
onepaunoHHoln cuctemoint QES, Tak Kak BblCOKaa NPOn3BOAUTENBHOCTb 1 6e30TKa3HocTb NAS Kopro-
PaTMBHOTO YPOBHSA JUKTYIOT XeCTK/Ee OrpaHNYeHnsA Ha NCronb3yeMoe nepudepuiiHoe obopynoBaHme.

ApTtukyn HanmeHoBaHue, xapakTepucTukmn Pa6otaet c OC
QM2-2S10G1T(TA) KapTta-apanTep 2 x M.2 2280 SATA SSD (B+M Key), cetb: 10 [6ut/c RJ-45, PCle 2.0 x 4 QTS, Windows, Linux
QM2-2P10G1T(TA) KapTta-aganTep 2 x M.2 2280 SATA SSD (M Key), ceTb: 10 [6ut/c RJ-45, PCle 2.0 x 4 QTS, Windows, Linux
QM2-2S Kapta-apantep 2 x M.2 22110, 2280 SATA SSD (B+M Key), PCle 2.0 x 2 QTS

QM2-25-220A Kapta-agantep 2 x M.2 22110, 2280 SATA SSD (B+M Key), PCle 2.0 x 2 QTS

QM2-2P Kapta-agantep 2 x M.2 22110, 2280 NVMe SSD (M Key), PCle 2.0 x 4 QTS

QM2-2P-244A Kapra-agantep 2 x M.2 22110, 2280 NVMe SSD (M Key), PCle 2.0 x 4 QTS

QM2-2P-344 Kapta-agantep 2 x M.2 22110, 2280 NVMe SSD (M Key), PCle 3.0 x 4 QTS

QM2-2P-384 Kapra-agantep 2 x M.2 22110, 2280 NVMe SSD (M Key), PCle 3.0 x 8 QTS

QM2-45-240 Kapra-agantep 4 x M.2 2280 SATA SSD (B+M Key), PCle 2.0 x 4 QTS

QM2-4P-284 Kapra-agantep 4 x M.2 2280 NVMe SSD (M Key), PCle 2.0 x 8 QTS

QM2-4P-342 Kapra-apanTtep 4 x M.2 2280 NVMe SSD (M Key), PCle 3.0 x 4 QTS

QM2-4P-384 Kapra-agantep 4 x M.2 2280 NVMe SSD (M Key), PCle 3.0 x 8 QES, QTS

Kapmoi QM2 nocmasnaiomcs 6e3 M.2 SSD. [ina nod6opa coemecmumbix Hocmuesieli ucnosibylime mabiuyy coemecmumocmu Ha catime gnap.ru



o
(L
L} ' 4
)
i @
i
' "
4
QNAP Poccua u CHI KasaxcraH
117437, Mockga, Ten: +7 (771) 666-11-11
ynuua OcTpoBuTAHOBA, floM 37a e-mail: info@qnap.kz
'paduk paboTsi: Web: gnap.kz

MoHeaenbHuKk-nsTHUYa ¢ 10:00 go 18:00
TenedoH: +7 (495) 587-76-27

E-mail: info@qnap.ru

Web: www.gnap.ru

Intel, mozomun Intel, Intel Inside, Intel Xeon, Intel Core, Intel Celeron sensiomca moeapHemMu 3HaxaMu kopnopayuu Intel unu ee nodpasdenenud e CLUIA u dpyaux cmpanax.

Cnyx6a TexHH4eckon
noaaepxku QNAP

Web: https://help.qnap.ru/
TenedoHsl:

B Poccuu +7 (495) 587-76-20,

B Kasaxctane +7 (727) 355-06-99

CepBHCHbIE LIEHTPEI

https://qnap.ru/service

AMD Ryzen, nozomun AMD, nozomun Ryzen, AMD Radeon sensiomca mosapHbmMu 3Hakamu kopnopayuu Advanced Micro Devices, Inc.




