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Ckana’p — moaynbHas nnatdopma

PaspaboTtka u NPON3BOACTEO MopayJibHON nnaTtdop tl
ans KOpI‘IOpaTI/IBHOVI NT-nHdppactpykTypbl

.rl eT KOMM/1IEKCOB
CEePUNHOro B MPOMBbILLIEHHON
BbIlyCKa aKkcnayataunm
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[MpoaykToBble HanpaBneHud Ckana“p

peweHnd an9 BbICOKOHarpy>XeHHbIX KOpPprnopaTtuBHbIX N TOCYAaPCTBEHHbIX CUCTEM

MawuHbl BupTYyannsauun Ckana“p MB MawwwuHbl 6onblunx gaHHbix Ckana”p MB[.8 MawwuHbl 6a3 paHHbIX Ckana“p MB[

LS9 CO3AaHNS ANHAMUYECKON KOHBEPreHTHOM Ha ocHoBe pelueHnin ARENADATA n PICODATA Ha ocHoBe pelueHuin Postgres Pro ong samenb
1 rnepKoHBepreHTHon nHgpacTpykTypbl IO 05 co3naHns MHGPaCcTPYKTYPbl XpaHEeHUs, Oracle Exadata B BbICOKOHarpy>eHHbIX CUCTEMax
1 BUPTYaNbHbIX Paboynx MeCT nonb3oBaTenen npeobpa3oBaHus, aHaNNTUYECKON, CTaTUCTUNYECKON c obecneyeHnemM BbICOKON AOCTYMHOCTM

**% NMalyHa KOHTEHEepHOU 06paboTKMN AaHHbIX , @ TakXe pacnpeaeneHHbIX N COXPaHHOCTW KPUTUYECKI BaXHbIX OaHHbIX

nHppacTpykTypbl Ckana'p MB.K BbIUNCAEHNN

MawwunHbl xpaHeHns gaHHbix Ckana”p MX[ MawwuHa ang nckycctBeHHoro nHrennekta Ckana’p
Ha OCHOBE TeXHOJOr N 06bEKTHOrO XpaHeHnsd S3 ang reopacnpeneneHHbIX Ha OCHOBE ONTUMN3NPOBAHHOTO MNPOrpaMmMHO-annapaTHoro
KaTacTPOPOYCTONUYMNBBIX CICTEM C COTHAMU MUIIMOHOB O6bEKTOB Pa3IMYHOro cTeKa A9 MakCMasibHOR MPOU3BOANTENBHOCTI NPy paboTe
TuNa n obecneyeHmns 6bICTPOro 4OCTyNa K HAM ¢ mopgenamu

Ncnonb3oBaHmne cambix 3pesibiX N NepCcneKkTUBHbIX TEXHONI0rnn B Koonepauunn ¢ TexHosnormnyecKknmm nngepammn pOCCI/II?ICKOFO PblHKa B Ka>kAoOM N3 CermeHToB



«MawwnHa Ckana"p» —
OCHOBHOM nNpoaykKT komnaHum Ckana'p

OpHa 1 Ta Xe 3agauva, pa3Hble noaxoabl Ans eé pelweHnd

\ 4 \ 4

«MaUJVlHa CKaﬂa'\p» ((VIHTeran,MOHHb"‘/’l I'IpoeKT» = «MawmnHa» — n1Lb OgnH N3 NOOXOO0B

MonesHas Harpyska LNS pelueHns 3afaydun, He cepebpsHas nyns
3aKa34uka

= «MalvHa» — 9TO rapaHTUpPoOBaHHas

CepBepbl CepBepbl COBMECTUMOCTb PasnyHbIX KOMMNOHEHTOB
n3 peectpo MIMT n MuHUundpsbr,

er Imr Imr er npoBepeHHas B nabopatopumn

onpepeneHHbINn
10000000000 Lenesow npuknan

onpepeneHHas OC
= «MawmnHa» — 3TO TIOHWHI arnrnapaTtHoro
N MPOrpPaMMHOro obecrnedyeHnst No Ay4dLLm
npakTKam B 1abopaTOPHbIX YCNOBUAX
nog 3agadvy, pewaemyio «MawwmHomn»

onpepeneHHas
BUpPTYyanusawuus

ornpepeneHHble
seaeannning cepBepbl

LTI onpepeneHHas ceTb = «MalvHa» — 3TO KOMMIEKCHas TEXHNYECKas
[ onpeaeneHHoe MNOOOEPXKa 1 COMPOBOXAEHNE Ha BCe
XpaHeHne XpaHeHune KOMIMOHEHTBI B peXmnme ogHOro okHa
3aBofacKoe pelueHne «nog, Koy» N «  «MaLvHa» — 37O roTOBbIN NPOLYKT
oT Ckana’p co cTporo PelueHne ¢ BbICOKON CTeNeHbIo 019 peLUeHNS 3a0a4Yn B MaKCUMasbHO
KacToMu3auum OT MHTerpaTopa KOPOTKIE CPOKMA

onpeneneHHblM CTOKOM

: ) 1

O6wue APUHUAUMNDbI N NMPaKTUKN NOCTPOEHUA pelleHNd, MeToO0J1I0Tn4A calsuHra u T.4.




«MawwnHa Ckana"p» —

OCHOBHOM npoaykT koMmnaHum Ckana™p
~ MauwmaCana’e  lwTerpauvonsmiinpoext

C1ak

dyHkumoHanbHoe MO

oC

BupTtyannsauunsa

CepBepbl

Cetb

XpaHeHne

r PyHkumoHanbHoe MO | sbiGop
r oC BbIBOP
r | BupTtyannsauns BbI6OP
r CepBepbl BbIGOP
r CeTtb BbI6OP
r XpaHeHune BbIGOP

Bbi6Op KOMMNOHEHTOB

CTporo orpaHu4YeHHbI BbI6OD

YnoBneTBopeHune nobbix NOXeNaHUN 3akasynka
(nHorpa kanpwsoB)

Bpems oT oco3HaHus
NOTPEBHOCTH
A0 uMnaemMeHTauumm

HanmeHbluee. HanbbicTpeliwas npouenypa oT NPUHSATAS
peLLeHuns o 3aKyrnke Ao pas3BepTbiBaHUS B MHPPaCTPYKType

CraHpapTHoe ang NT-npoekTa. O6blyHas npouenypa
(c sanemeHTamMn HenpeackasyeMocTu) Kak aas noboro
NHTErpaLnoHHOro NPoeKTa ¢ MHOXECTBOM COCTaBSIOLLIX

MpoBepeHHOCTD,
nccnegoBaHHOCTb,
KauyecTBO peLueHuns

(apaHTupoBaHbl Ckana“p nyTem TwaTebHOW NpaKTUYeCcKon
06KaTKW peLleHns Ha NpoToTune

CTaH,D,apTHbI. Kak pns nioéoro NHTEerpauMoHHOr o rnpoekTa.
Teopetuueckum — OK, NPakKTNn4YeCckKn — BPpemMs NoKaxeT.

Mognepxka

Moppepka n conpoBoOXAeHUe Kak egunHoro uenoro. Hannyune

3KCNepTHOW KoMaHabl nogaepXkn MawunHebl

Pa3po3HeHHas nopaepxka No KOMMOHEHTaM peLleHs CO MHO-
XECTBOM ToUek Bxofa. Kak 06blYHO Npyi KOMMAIEKCHOM PeLUeHN.
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«MawwnHa Ckana"p» —
OCHOBHOM npoaykT koMmnaHum Ckana™p

Yto TepmunH «MawwmHa Ckana”p» o3HauyaeT ang 3akasunkoB?

MawwunHa Ckana™p

F,',,‘

BanuaonpoBaHHbI HA60p annapaTHOro

MU NporpamMmMmHoOro oéecneydyeHus
(>xecTkas duKcaumns cBA3KN
«wkeneso»+0OC+odyHkUMoHanbHoe MO)

3aBOOCKOW TIOHWHI BCEeX KOMMOHEHTOB
nog 3agavy pewwaemyto MalumHon

3aBoackas NHTEerpaunng annapatHoro
N nporpaMmMmHOro obecrneyeHuns

PelueHne nop koY ¢ yrnpoLeHHON
6bICTPON CUCTEMOI NOKYMKN, 3aKasa,
NMMIEMEHTaLNN

KomnnekcHaga nogaepxka KOMaHaou
9KCNEepPTOB AeTaslbHO 3HAaKOMbIX
c MawwnHon

[[apaHTUpPOBaHHbIE KAYeCTBO N PaboTOCMOCOBHOCTL
[[OTOBbIV NPOAYKT O PeLleHNs NOCTaBNEeHHO 3aaayn

OwyTrmas 3KOHOMUS BPEMEHN N YENOBEYECKINX
pecypcoB Ha nogoope, Banugaunm, 3akyrnke pasnmnyHbix
COCTaBNSAOLLNX, COOPKE peLleHNs OHCaT, TOHKOW
HaCTpOIKe CUCTEMbI, MPOBEPKe XN3HECNOCOBHOCTN,
OanbHenwen nogoepxke

TexHn4Yyeckas nogaepXKa 1 ConpoBOXAEHNE
BblCOYalLLlero KkayecTsa B pexume ogHOro okHa

OrpaHun4yeHHas BapunaTUBHOCTb (MN1aTa 3a Ka4ecTBO)

He Bcerma cooTBETCTBME BHYTPEHHM MpoLeaypam
N cTaHgapTam (NnaTa 3a CKOPOCTb PELUEHS 3a4aun)



«MawwnHa Ckana”"p MB.K» — ong KOHTENHEPHOWN

NHPPACTPYKTYPbI (PCTIK Bepcus)

[Ba kommyTaTopa 25GbE Ha 48 nopToB(Kaxablii) B 0TKa30yCTONUMBOWN KOHGWIypaLmm onis opraHnsauum goctyna k ceperucam MawwmHbl MB.K 13 ceTn 3akasuuka.

[Ba kommyTaTopa 25GbE Ha 48 nopToB(Kkaxablil) B 0TKA30yCTONUYNBON KOHPUIypaLMA ANs OpraHn3aLmMm npogykTnsHon cetn MatumHbl.
[Ba kommyTaTopa 25GbE Ha 48 nopToB(Kaxabli) 4N OpraHn3aLnumn CeT XpaHeHns AaHHbIX MalluunHbl.

[Ba kommyTaTopa 1GbE Ha 48 nopToB (Kaxabli) 41s opraHmdaumy ynpasnsiolen cetn (out-of-band ynpasneHne n in-band ynpasneHne).

— Y37bl NONE3HON Harpy3Ku
Bare metal y3nbl, BoicTynalowme B kavectBe Worker Hog knactepa Deckhouse Kubernetes Platform. KonnuecTBo aTuX y3110B MOXHO BapbupoBaThb
oT 3 go 16 (B HEKOTOPbIX Cly4Yasix BO3MOXHa KOHpUrypaums ot 1yana).

BbluncnutensHble MOLWHOCTY y3na — 64 dusnyecknx sopa CPU, ot 12816 go 4Tb O3Y npu onTrManbHOW KOHGUrypaumm naMmsTi.

[unckn B aTux y3nax (0T 4 WTyK B KaxaoMm yane B 6a30B0ON KOHGUIypaLuy ¢ BOSMOXHOCTbIO MacluTabupoBaHunsg 4o 16 Anckos Ha y3en) MOXHO 1CMoJsib30BaTh
ON9 OpraHn3aunn XpaHeHns aHHbIX KOHTEMHEePOB, Ha cerogHs 9T1o onunn local path provisioner n SDS local volume B TepmuHonorun Deckhouse Kubernetes
Platform.

— Y3nbl ynpasneHus ogHon MawwmHon KoHTeNHepHON UHpaCcTPYKTYpPbI
Tpw cepBepa ong pasmeLleHns ynpasnsiowmx KOMnoHeHT MaluvHbl — ynpaBnsioLmx 1 cnyxe6bHbix ya3nos Deckhouse Kubernetes Platform, cepsucoe Ckana“P.

[unckn B aTnx y3nax (Mo 4 Wtykn B Kaxaom yane B 6a30B0ON KOHOUIypauuy ¢ BOSMOXHOCTbIO MacluTabnpoBaHus 4o 16 AnckoB Ha y3en) MOXHO MCMoSib30BaTh
LNS opraHmn3auny pasnnyHbIX BapraHTOB XPaHWANLL,

Mopxntouaembin k knactepy DKP MalunHbl KoHTeliHepHon nHepacTpykTypbl nocpeacteom CSI gpansepa. MNpoTokon g nepegayn gaHHbIX — iISCSI.
MoxeT ncnonb3oBaTbCs AN OPraHn3aLmm NEPCUCTEHTHOro xpaHunuwa knactepa DKP.
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«MawwnHa Ckana”"p MB.K» — ong KOHTENHEPHOWN
NHPPACTPYKTYPbI (PCTIK Bepcus

KommyTtaumoHHbin mogynb MawuvHbl MB.K KommyTaLroHHbIA MOgyb AOCTyNa

MoxeT ncnonb3oBaTbCcs ans OopraHmnsauumn oocTtyna K cepsucam MawunHbl MB.K 13 cetu 3akasunka

o)) [E===x]

[ns nogknioyeHns B ceTb 3akasunka 25GbE (2 x BACom CS4148Q-8U)

Cetb ynpaenenus 1GbE (2 x B4Com CS2148-4D)
CeTb xpaHeHus aaHHbix 25GbE (2 x BACom CS4148Q-8U)
MpopykTnBHaa cetb MawuHbl 25GbE (2 x BACom CS4148Q-8U)

Mogynb BHelHero
XpaHeHusa MawwmnHel MB.K

Moaynb LeHTpann3oBaHHOIO yrnpaBieHns MHoXecTBOM knactepoB DKP
(3 dumsmyeckunx cepsepa)

Deckhouse Kubernetes Platform 1.67 CSE (®CT3K) control plane n cuctemubie BM

B BUpTyanbHbIX MaliMHax pa3BepHyTbIX Ha 3TUX y3nax 3anycKaloTcs y3nbl cnyxebHoro knactepa Deckhouse Kubernetes Platform,
B KOTOPOM pa3BopaumnsaeTcsi cepsuc Deckhouse Commander (MoxeT ocylecTBnaTb ynpasneHue aecstkamu knactepos DKP)

CucTema xpaHeHns faHHbIX
Tatlin.Unified Gen2 (CSI driver)

DKP DKP HW
Monitor 1 Front 1 MGMT
DKP. DKP'

Master System 1

DKP DKP HW DKP DKP HW
Monitor 2 Front 2 MGMT Monitor 3 Front 3 MGMT
DKP DKP DKP DKP

Master System 2 Master System 3

Knactep Deckhouse Kubernetes Platform ana Deckhouse Commander n cuctemHslie BM

DKP DKP HW DKP DKP HW DKP DKP HW
Peﬂ OC 7 3 ®CT3K Peﬂ OC 7 3 ¢CT3K Peﬂ Oc 7 3 ®CT9K Monitor 1 Worker 1 MGMT Monitor 2 Worker 2 MGMT Monitor 3 Worker 3 MGMT
(gemu, kvm, libvirt) (gemu, kvm, libvirt) (gemu, kvm, libvirt) DKP DKP DKP DKP DKP DKP
Master 1 | | System 1 Master 2 | | System 2 Master 3 | | System 3
IOuckpetHag CX[ ans npefocTaBneHns
Cepaep Mopyns yrpasienns 1 CepBep MOays yNpasaeHAs 1 CepBep MopyAs yripasienns 1 6104HbIX TOMOB Yepes CS Pen OC 7.3 ®CT3K Pen OC 7.3 ®CT3K Pen OC 7.3 ®CT3K

(gemu, kvm, libvirt)

Cepsep mopyns

(gemu, kvm, libvirt)

Cepsep Mogyns

(gemu, kvm, libvirt)

Cepsep mopyns

OC Pep OC 7.3 ®CTAK
bare metal

CepBep MoAyns NONe3HON Harpyski 1

CepBep MOOyns NONS3HON Harpyskn 2

CepBep Moayns NONe3HoN Harpyskn 3

CepBep Moaynsi NoNe3HoNn Harpyakn 4

OC Pep OC 7.3 dCTAK
bare metal

CepBep Moaynsi NONE3HON Harpyskn S

CepBep Mopyns NONe3HON Harpyskn &

Cepsep Moayns NoNe3HoN Harpyskn 7

CepBep Moaynsi NONE3HOI Harpyski 8

OC Pep OC 7.3 dCTAK
bare metal

CepBep Moy ns NONE3HON Harpysku 9

Cepsep Moayns NoNesHo Harpysku 10

CepBep MOAyNs NONE3HON Harpyaku 11

CepBep Moaynsi NONEe3HOI Harpyski 12

OC Peg OC 7.3 dCTAK
bare metal

CepBep Moayns NoNe3HOR Harpyakn 13

CepBep MOayNa NONE3HON Harpyakin 14

CepBep Moaynsi NONe3HoN Harpyskn 15

CepBep MOy NONe3HON Harpyakn 16

LIEHTPannN30BaHHOro ynpasnenus 1

a

< >

v

OoC

LEHTPaNN30BaHHOMO yNIPaBneHuns 2

YA
Lo

TECH

LIEHTPaNN30BaHHOrO yNpaBneHns 3




«MawunHa Ckana”"p MB.K» —
TEXHNYECKNE XapaKTEPUCTUKN (GCTIK sepcus)

) — 001000
dU3NYECKIX aoep Nog NosIe3Hyo Harpyaky
B paMKaX OQHOro 3TajJIOHHOr o aK3emMmnagpa
MaLuunHbl

—pno 64 TB namaTn

nog, NonesHyio Harpysky B pamkax ogHoro
9TaNoOHHOro ak3emnaspa MalwwHbl

; : — JIOKasnbHble
ancku s pexnme HBA nnn RAID

(no 16 HakonuTeneli Nog naHHble
Ha KaXabll y3es Nnosie3Hom Harpyski)
VNN TOMa Ha BHELLHEM peecTpOBOM

6104YHOM XpaHununLe yepes CSI
apaveep, nogkntoveHHble no iISCSI nnn
ctopoHHmne NFS nnmn Ceph,nogkntoyeHHble
C NMOMOLLIbIO BCTPOEHHbIX B KOHTEWNHEPHYIO
nnatdopmy CSI

— 0o ~8000 pod
B paMKax OfHOr0 3TajIOHHOrO 3K3eMmnspa
MaLunHbl

OT BEAyLero pocCMncKoro
peecTpoBOro NpPovn3BoaNTENS
anmnapaTHOro obecrne4YyeHns

C aKTyaJibHbIMW BepCUAMUN CNCTEMHOTIO
Mo

OT BeAyLlero pocCuncKoro
peecTpOBOro nponsBognTens
annapaTtHoro obecneyeHns

C aKTyaNbHOW Bepcueli cuctemHoro Mo
n CSI gppanBepa gnsa paboThbl

C KOHTenHepHou nnaTdopmMonu

OT BEAyLLEero poccnnckoro
peecTpoBOro Npon3BoanTens

C aKTyaJlbHbIMWN BepCUIMI CUCTEMHOIO
MO ans KOMMYTaLUNOHHOrO 060PYAOBaHNS
N CeTeBbIX afanTepoB

— Pepg OC 7.3
CeptundunuympoBaHHas pegakums
B cCaMOM CBeXeM NCMNOoIHEHWNI

Deckhouse Kubernetes Platform
Certified Security Edition Pro
B CaMOW CBEXEWN penakLum



[Touemy «MawnHa Ckana“"p»

019 KOHTENHEPHOW NHPPACTPYKTYpPbI?

Bbiroga gpnga sakasuyumka

4

A

KomnnekcHad

TexHnJyeckas
nopaepxka
I CONPOBOXAEHNE

B pexmnme ogHOoro okHa

Db dekT «nof Knou».

MwuHMManbHble
BPEMEHHbIE
N PECYPCHbIe 3aTpaThl

Ha nmniaemMmeHTaunto

CobpaHHoe
1 ONTVMU3NPOBAHHOE
Ha dabpuke &7 @
C UCMOJIb30BaHMEM
NYYLWNX NPAaKTKK I_
pelleHne

MawwnHa Ckana”p — camblnl 6bICTPbIA NYTb
K NpoBepeHHON aTTeCTOBaHHON

n codT < N
KOHTEenHepHoOn I/IHCI)paCprKType

C cepTudurKkaTamm @

PCTIK

BannonpoBaHHble
NHPPaCTPYKTYypa g%)/o&

OnddepeHumnatop «MaLmnHbI»
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19dALIADLOVd DHUN NOHAIHNI LHOX VHUITIVIA




