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TPUHUTU — CUCTEMHbIV UHTErpaTop, NponssoamTenb obopynoBaHua ana UT-
MHOPACTPYKTYPbI, pa3paboTynK NPOrpaMMHOro M annapaTHOro obecneyeHus.

30 ner 100+ 300+

besynpeuHor paboTbl TexHonornyeck 3HauMMBbIx IT-akcnepToB ¢ 6oraTbiM OMbITOM
Ha U T-pbiHke NMPOEKTOB EXXerogHo peanu3aumm CIOXKHbIX MPOEeKTOB
TOI-5 15 000 100+
Poccuiicknx nponssoamnTeneit cepeepos CepBepoB B rog, - MOLWHOCTb Kntouesbix
no aaHHbiM | DC NpoV3BOACTBa npovissoavTenem

. . . MNoppasnenenus:
MecTo B pentuHre CNews Analytics: MocetuTenen APa3f

. Mocksa, CaHkT-lleTepbypr,

KpynHeiwme CuctemHblie MiHterpaTopsl Ha TexHu4YeckoM bopyme

Poccum no ntoram 2021 ExaTepuHbypr

fry COBCTBEHHASA JIABOPATOPUSA
BbIYNC/TUTENIbHBIX CUCTEM U
KOMMbIOTEPHbIX CETEM HA BA3E MITY
MM.H.3. BAYMAHA

YNEH
ACCOUMALMNN I SO ‘ l)n .\(MT W NuueHsus
PA3PABOTYNKOB L \\ PCTIK

b ! 4
M NPOU3BOAUTENEN 9001:2015
SNEKTPOHUKU




MPEMMYUWECTBA

OrTeuecTBeHHOE
o6opyaosaHue n MO

MMI'IOPTOBaMeLIJ,eHVIe
M nokKanmnsaumda
npon3eoacTBa

CepsucHas nogaepikka

CobCTBEHHDIN WTAT MHXKEHEPOB.

AyouTbl, rapaHTUMHBIN CEPBUC,
ayTCOPCUHT, AeMO-CTeHbI
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CTpaTermyeckm npaBubHbIN BbIGOP

CobcTBEeHHbIE NPOAYKTbI
n R&D komaHpa

3akazHas paspaboTka 10,
rmbkas aganTaumsa nog,
3apaum busHeca

wbkue puHaHcoBbIe ycnosus

NnzuHr, drHaHcnpoBaHme

NpOeKTOB, yyacTue B Toprax
no ®3 44 n ©3 223

7
ATpuwumn |

NuueHsum n gonyckm

' BbinonHeHwue pabot ans
roCyaapCTBEHHbIX CTPYKTYP
PaboTa no O3, YOK

E MpoekTHbIN Noaxop,
= Mcnonb3oBaHne MeTogonorum
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YCNYTU U CEPBUCHI
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[LemoHcTpaunm cueHapves Ayant UT-nHdpacTpykTypbl KoHcanTuHr no 6asoson O6cnepnoBaHuve 1 MOAroToBKa

MCMO/b30BaHWA PeLLeHui, nHdpacTpykType MaTpuLbl UMMOPTO3aMeLLEeHMS

TecTupoBaHue, BbiNMoJsIHEHUNE
MUNOTHDbIX MPOEKTOB

[NocTaBka obopynoBaHus n
nporpamMMHoro obecrieueHus
noKanbHas noaaepKa

=

Murpaums obnauHbIX CepBUCOB
Microsoft, Amazon B
NOKanbHbI AaTa-LeHTp

MpoekTnpoBaHue n
MOCTPOEHME NOKaNbHOro
ny6anuHoro\uactHoro obnaka
WA rmbpuaHon

WHPPaCTpyKTYypbi

ner '
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NT-obopynosaHue TpuHuTH

[lpon3sBoAcTBO U cepBUC




CEPBEPbl TPUHUTMU

CobcTBeHHOE NPOM3BOACTBO CEPBEPOB | PUHUTH:
MogenbHbivt pag cepun E Ha 6aze nnatdopm Supermicro, Gigabyte,

Inspur, Gooxi;
MogenbHbin pag cepumn ER, nonHocTbio nponseeaeHHbii B Poccum;

= BHeppeHwue peleHuit No obLepoCCUNCKNUM CTaHAAPTaM U
NPOEeKTHbIM MeToANKaM. T pUHUTU UMeeT BCce HeobxoamMmble

cepTudukaTbl:
=  Beinucka ns peectpa Munnpomropra.

= Ceptuduxar EASC.

a TaK)Ke akKKpeamMTaLmio B Ka4yecTBe MOCTaBLLMKa Ha BCEX
rocynapcteeHHbix, Bkatodaa ACT O3, n pape kommepueckmnx
naowaaKkax.

Bbicokuit ypoBeHb cepBUCHOM NoanepXKu:

basosas rapaHTna 12, 36 mecsaues

MpoaneHne rapaHTum po 5 ner

ATpuaun | 0

MypaBneHKOBCKUM KONneax,
LleHTpbl 3aHaTOoCTH, [enapTaMeHT

MHPOPMALIMOHHbBIX TEXHONOMUMN
XMAO

NPACKHA JKONOMMYECKI COI0Y
AEKIAPAIIN O COOTHETCTRNN

NKY CO ®oHa >kmnuwHoro
ctpoutenbctea, O33 TutaHoBas

DONNHA

MUHMPOMTOPT
IX POCCUN



MPOAYKTHI

CosmMmectumocTb ¢ 1O /I\
CoBMecTMMO co BcemMmn KO

nzsectHbiMn OC 1 nnatdopmamm
BUPTYyanM3aumm

CepBepbl HauanbHOro ypoBHH
TpwvHntn E110 E120 E140

OpHonpoueccopHbie nnaTdopmbl
[o 12816 onepaTmsHOM NamMsaTh
®opm pakTop Tower, 1-2U

BbICOKOI'IpOM3BOAVITeJ'Ibe|e cepBepbl
Tpunutn E215 E225D E225D

2-4 npoueccopHble nnathopmbl
Lo 12Tb onepatueHoOM namaTn
o 12 HakonuTtenen NVMe
®opm dakTop Tower, 1-2U

CobcrBeHHas R&D komaHpa

PaspaboTka obopynosaHus
n MAK ¢ TexHonormueckmmm
napTHepamMu

7 %
ATpuwutn |

BHeceHo B peectp Muxnpomropr
' IMnatdopmbl Ha || nokoneHnn
MpOLLECCOPOB BHECEHbI B PEECTP

pagvoaneKTpoHHoM npogykumu, |11
nokoseHue — Hosbpb 2023

CepBepbl cpepHero kKnacca

TpwvHntn E210 E220 E220D E240
[Byx npoueccopHble nnatdopmbl
[o 4Tb onepaTtusHOM NamMaTn
o 20 Hakonutenet SAS\NVMe
®opm dakTop 1-2U

CneunanusnpoBaHHble NnnatdopMbl
TpwvHntn E130 E140D E230 E240D

GPU nnatdopmsbl go 8 kapt
Cepsepbl xpaHeHUs

Lo 60 Hakonntenen SAS\NL-SAS
o 36 NVMe

®opm dakTop Tower, 2-4U l\ MgggﬁﬁMTOPr
A



CEPBEPbl TPUHUTU HAYAJIDHOTO A TprHnTH J
YPOBHA

Tpunutn E110 E120 E140 CueHapum npuMeHeHus
CepBepbl HaYaNbHOro YPOBHSA AN HEBOMbLUNX

OpraHM3auni UIn 3a8ad, He TpebyrLWwmnx 601blLMX
BbIYNCINTENbHbIX PECYPCOB

OcHoBHble HbpacTpyKTypHble
NMPUIOXKEHUS U CEPBUCHI

[JomeH koHTponnep
OpgHonpoLeccopHble CUCTEMbl CTOEUYHOTO IP wnio3

VMCMOJTHEHWs «NepBblii CepBep» 1 cepsep AN MexceTtesori akpaH ARMA-19RACK
Manoro busHeca

Huzkas LeHa /BbICOKaﬂ Ha,ﬂ,e)I(HOCTb/I'IpOCTOTa
NncnonHeHms

1xCPU OnepaTueHas
Intel Xeon namaTb

Scalable o128 T6




CEPBEPbl TPUHUTU CPEAOHETO A TprHnTH

YPOBHA

TpuHutn E210 E220 E220D E240 CueHapum npuMeHeHUs
CepBepbl cpegHero knacca onTMMU3NPOBaHbI NoA, Cepaep 1C
pasBepTblBaHNE BUPTYanbHOW MHPPACTPYKTYpbl U Bazbl AaHHbIX
BbICOKOHArpy»XeHHbIx 6a3 AaHHbIX {B/VI'DpITya”ma””“

[ByxnpoLeccopHble cepBepbl 3aKpbiBatoLwme

60nbWMNHCTBO BM3HECc-3aaau. TepmuHanbHbId AocTyn

e S

EEm
2xCPU OnepaTuBHas 24 SS/HDD HakonuTenen
Intel Xeon namsTb dopmata 2,5"/3,5 (B T.u.
Scalable Ho4T6 NVMe)

A

I ner
MHHOBALW

MWHIMPOMTOPI
POCCHUH



BbICOKOMNMPOU3BOAUWUTEJ/IbHDIE A TpuHUTH J
CEPBEPHDI

Tpunutn E215 E225D E225D CueHapum npuMeHeHus

CepBepbl BbICOKOM €MKOCTWN: MOXXHO UCMO/b30BaTh AN 3apaun NN
CUCTEM BULAEOHAbNO4EH NS, pe3epPBHOro KOMMpPOBaHUs, BupTyanuzauuns npunosxenwi
ApPXMBUPOBaHUS; HPC

2-4 npoueccopHbie NaatdopMbl 419 pelleHns
CJIOXKHbIX aHa/IMTUYECKUX M MaTeMaTUYeCcKmMX 3a4au.
MakcmnManbHOe KOMMYECTBO BbIUMCIUTENbHbIX
MOTOKOB U NaMATH

e S

Emm
2-4 x CPU OnepaTuBHas 12NVMe/ 24
Intel Xeon namaTb SSD/HDD

Scalable Ho12T6 HakonuTenen

MWUHMPOMTOPT
Il POCCHU



CNELUMANU3NPOBAHHbBIE CEPBEPHbBIE ATpusmn [
NNAT®OPMBDI

TpuHutn E230

BbicokonpounzsoautensHbit GPU cepeep ans obyyeHuns HenpoceTen Ha 6ase
cepBepa T pUHUTU, BKIHOYEHHOTO B peecTp POCCUNCKON MPOMbILWIEHHOM
npoaykumm MmnHnpomTtopra, ¢ ucnonbsosaHmeM Tpéx GPU TESLA T4.

CueHapun npyuMeHeHus
PenpepuHr
Buayanusaumsa
Helpocetn
nn
MHOronoTouHble BblYUCAEHUS
MawunHHoe obyuyeHune
MopenvpoBaHue

AHanus n obpaboTka 601bLIMX MaCCUBOB AaHHbIX B Nt060M OTpacau

CepBepr noa nHouemayasribHble Tpe6OBaHMFII Mbl TOTOBbI pa3pa60TaTb MallNHbI
noa KOHerTHbIl‘/‘I NMPOEeKT 1 3a4a4vy C y4YeTOM nHamBunnyaabHbIX Tpe6OBaHMVI.

2xCPU
' Intel Xeon
Scalable

o 8 x NVIDIA TESLA
T4 c cuctemon

oxnaxaeHus Trinity

i MUHMOPOMTOPI
I.\. POCCHM




CX [, FLEXAPP® HA BA3E POCCUMCKOTO Mo  ATpuwutn |

Tpunntn E130 E140D E240D

Cuctema xpaHeHus gaHHbix FlexApp® senseTtcs

nporpaMMHO-annapaTHbIM KOMM/1EKCOM pOCCVIVICI(OFO
npon3BoacTBa, NOCTpPOEHHAasa Ha 6a3e TUNoBbIX

MogZynen: cepeepoB ANCKOBbIX MNONOK paclmpeHus, MO
n3 peectpa Munnpomropra.

CucTteMa xpaHeHu s, COCTOUT U3 2X-4X yrpaBasoWwmx
y35108B Ha 6a3se 2U aByxnpoueccopHbix CepBepos, C
NOAK/TIOYEHHBIMU K HUM ANCKOBbIMU MONKaMM
pacwuperus (JBOD) cymmapHas eMkocTb MoxeT
LOCTUraTb HECKOJIbKO NeTabanT B paMKax e4uHOro
NPOCTPaHCTBa AaHHbIX.

i S

Ll

2 y3na, Kaxapi OrnepauvionHas  OnepatusHas MonynbHoe paclumpeHve

2 x2nd Gen Intel® cucrema namsaTb 6nokamu JBOD,

Xeon® Scalable Ho 4096 Te YKOMM/IeKTOBaHHbIX MO
12/16/24/36 nncka SAS SSD/HDD
¢dopm dakTopa 2,5"/3,5"

FLEGEAPP

Node Il

MWUHMPOMTOPT
IA POCCHM



MYNbTUBEHOOPHbIN CEPBUC

MynbTUBEHAOPHBIN cepBUC OT TpUHUTU — 3TO:

= CepBuc-geck
CEepBUCHbIN MOPTan A8 3aKa3uymMKoB € MHbOpMaumen o 3asBKax, C
LOCTYMOM K SOKYMEHTaLMM Mo NPoAyKTaM 1 pabounM MHCTPYKLMSAM B
pexxume On-line

" TpVI NMHUU TEXHUYECKOMN noanepXXkKu
npmeMm un pacnpepgeneHume 3adaBokK, peleHne TUNoBbiX 3adBOK, peweHne

CNOXXHbIX 3a4BOK cneumnanmnctaMm sKCnepTHOro yposH4.

" CKHaA n NOorncTukKa
Hannume cobCTBEHHbIX CKagCKuUX 3anacoB 1 onepatuBHaa AOCTaBKa

Ana cCokpauweHuna BpeMeHn BOCCTaHOBNEHUA o6opy,u,03aHm|.

= [lopgaepikka 3aKa3zuMKOB
TexHuyecKkas nogaepkka 24 X 7, cobCTBEHHbIN WwTaT
cepTUPULUNPOBAHHbIX CMELUannNcToB, obyyeHne Ans cneunanncTos
3aKa3umKa.

= CobcTBeHHas nabopaTopusi U 4eMO-CTEHA,
3anyck TeCTOBbIX CTEeHAO0B And oTpaboTkn npoueayp U bopMUpoBaHMS

OnNTUManbHbIX pemean?l.

7 %
ATpuwum |

n oppep)xXunsaembie npoundsoanTenm OGOPy.D,OBaHVIﬂ:

e .
DELEVMC  FUJITSU intel

 I—
g'é HUAWEI Hewlett Packard ]
Enterprise CIsCO

I NetApp

Twunbl nopaaep)xuBaeMoro obopyaoBaHus:
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JleHTouHble [NporpamMmHo- CeTeBoe
6ubnunoteku annapatHbie obopynoBaHune
KOMIMNEKCbI EEEEEICT
(it o]
;22300
Cepsepbl CucteMbl
(apxvTexTypbI XpaHeHus

x86, RISC) AaHHbIX
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MpoekT

A TpuHuTH
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Aliases Statistics

ZONING DETAILS FOR FABRIC 3
'CONFIG "cfg_2014_10_01" IS ACTIVE
Zone Statistics
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LleHTp MHbopMaumnmoHHoro pasemtusa Yykorckoro
aBTOHOMHOrIO OKpYyra

Murpauus Bcent uuppactpykrypsbl NMpasutennctea YAO ¢
ob6opynoBaHMa NOKaNbHOro onepaTopa Ha cBoe co6CTBEeHHOeE.

pynna cepeepor npoussoactea TPUHUTW pna BupTtyanbHom
depmbl

BHewHsaa cuctema xpaHeHmsa gaHHbix YADRO Tatlin Unified
KommyTaTopebl Eltex (ypoBHM aapa, pacnpeneneHms, [ocTtyna)
bonee 500 pabounx mecT Aquarius, Lightcom

[Mnan: BHegpeHue PEL BupTyanusaumm, Murpaums npoayKToBbIxX
CepBMCOB, MOoAepHM3aLUms noacuctemol snektponutanmna IO,
obHoBneHue ceTeBol MHbPACTPYKTYpbl AenapTaMeHTOB.

A TpuHuTH
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PIrbYH nHcTtuTtyT opraHnueckoro cuHtesa um. . 4. ATpMHMTM d
MoctoBckoro Ypanbckoro otaeneHnsa Poccuimickon

aKkageMUUmnN Hayk

Virtual Machines Virtual Machines Virtual Machines
" m m

Co3paHue MMNOPTOHE3aBUCUMOMN OTKa30yCTONUNBOM
BUPTyasbHOU ¢epMbl.

Physical Physical Physical
= 3 cepBepa TpuHUTK Sefver Sever? Somern
| | § §

XpaHunuuwe ans opraHumsaumm NFS v
= Astra Linux BpeCT Ei omanmmn e nannad

v v




Kysz6accpaspesyronb ATDMHMTM 7

BHeppeHue runepkoHBepreHTHbIX peleHuit B yCnoBuax
CaHKLMOHHbIX OrpaHUYEHUM.

c 2018r.

= BHeppeHue runepkoHBepreHTHbIX KOMMIEKCOB Ha 6a3e cepBepoB
TpuHuTM + Nutanix

c2022r.
= [lepexopn Ha opensource Proxmox + cepsepa TpuHUTU

Ha Te|<yu.w|1‘/'| MOMeHT 8 MHOIOYy3/10BbIX K/1aCTEPOB HAaXoOAaATCA B
I'IpOMbILIJneHHOl\/'I SKCnnyaTauunum
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MopaepHusauusa ceteit nepepayum AaHHbIX 415 FOIOBHOro
npeanpuaTvs U Bcex GUnnanoB B YCIOBUAX CAaHKLLMOHHbIX
OorpaHUYeHun.

MpoekT peannzosaH Ha 6ase obopynosaHuns QTech.
Ncnonb3yeTcsa obopynoBaHmne BCex YpOBHEN: 4p0, pacnpeneneHue,
AOCTYn.
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MocTaBku cepeepoB TpUHUTKU N aBTOMaTU3NPOBaHHbIX pabounx
MecT B KoMneKcHble npoekTbl [aznpoma u PocHedTu.

APM npepcTtaBnsaeTt coboi nepcoHanbHbi KOMMbIOTEP C CEPTUDUKATOM
EASC c BkatoueHHbIM nporpaMMHbiM obecrieyeHmneM: OC Astra Linux,
Knbepbskan, P7odpuc, Kacnepckum.

ONOX -
(ASTRA LINUX') @ Pr-oouc

KUUBEPIMNPOTEKT

KASPCRIKY




Cne rky rMu A TpuHuTH J

MocTaBka n BHeppeHue nporpaMmHoro obecneueHme Raidix
(xpaHeHue paHHbIX NpoekTa bezonacHbiit ropop).

Ha Tekywuint MOMeHT ycnewHo paboTatoT 8 cmcTeM ¢ 061wmMM 06beMOM 4
netabamTa.




Mpouee A TpuHuTH \f

O6ecneueHue 3alUILEHHOrO AOCTYNa NONb30BaTeNEN K pecypcaM
cetu NHTepHeT B LeHTpanbHOM oduce u dunmanax KOMNaHuw.

OpuH un3 segywmx LULHWW nasuraumm n pagnocessn.
OTkasoycTonumeoe peweHue Ha 6a3ze UserGate D500 ans
ueHTpanbHoro oduca n oanHouHbole C100 ana dunmnanos. Bee peweruns c
pacwupeHHom 3awmTomn ot yrpo3 Advanced Threat Protection n
ceptudpukatom GCTIK.

O6ecneueHue 3alUILEHHOrO AOCTYMNa NONb30BaTeNEeN K pecypcaM
ceTu NIHTepHeT B LeHTpanbHOM oduce.

KoMnaHua-npounssoamntenb HaBUrauMoHHOro o6opyaoBaHus, CUCTEM
CBA3N.

OTkasoycTonumeoe peweHmne Ha 6a3ze UserGate D500 gnsa
ueHTpanbHoro oduca. PelweHuns ¢ pacluMpeHHOM 3alWmMTon OT yrpos3
Advanced Threat Protection 1 ceptudumrkatom PCTIK.



7
ATpuwumn |

BOMPOCHI?



KOHTAKTbl A Tpuantu J\V

Angpen J1aTbinos
IHvpekTop AenapTaMeHTa NPOEKTHbIX pelleHN M

N TenedoH: N SnektpoHHas noura:
+7(922) 2251110 A.latypov@trinitygroup.ru
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trinitygroup.ru SalesEKT@trinitygroup.ru 8 800 200-59-60

@ TexHuueckumn dopyM: TexHwnueckum 6nor: @ Mockea
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