[IporpaMMHBbIE N TMNEPKOHBEPIrEHTHbIE
pewieHns DellEMC

[TocTpoeHne NMHPpPacTpyKTypbl ANs
NpeaocTaBrieEHUs YCIyru
“INnaTtdopma-kak-cepsuc” (PaaS)

EBreHum duiimaH, K.T.H.
Pykosogutene HanpasneHus OSS/BSS pewenuit, CompTek

29-30 mapta 2017

MockBa, «HaBcTpe4yy HOBbIM BeplunHamMm. CoBpemeHHble pelweHus Dell EMCx»

DLLEMC
COMP 1=



mailto:e.fishman@comptek.ru

BBeneHue B PaaS

o - - —a




HoBOe NOKOoMeHne NPUNOXEHUN === _ _ == s =

HoBble TMNbI NpUNOXeHnn
BsavmopewicTaue ¢ knmeHTamu 1 koHTpareHTamu (B2C, B2B) P I s N s B gy DR s I o s PO =~ DO sy ==

AHanm3 p1McKoB B PeXUME pearnbHOro BpeMeHu

MpenoTBpalleHne MoLIEHHMYECTBA
Mnatexu (HoBble cepBUChI, MHTEPAENCHI, COBBLITUAHOCTbL, API) LA i A o | ki T aER e e

MapKeTMHF N aHalnnTuka = = = = i

Y10 nx o6eanHseT?
MocTosAAHHO n3meHsitowmecs TpeboBaHus K pyHKUMOHany (HoBble BusHec-ngeun, NPoAyKTbl, NOTPEOGHOCTN KNMEHTOB, pesynbTaThl
aHanu3a pbliHKa)

Yto TpebyeTca?
HeO6XO,EI,VIMO 6bICTpO BHOCUTb OOMbLIOE KONUYECTBO U3MEHEHUI B (byHKLI,VIOHaJ'IbHOCTb

B yemMm cnoXxHocCcTb?
I'Ipou,ecc BHeceHunsa J'II-060FO N3MEeHEeHUNd B I'IpO,D,yKTI/IBHyIO CI/ICTeMy CITOXeH OpFaHI/I3aL|,I/IOHHO N TEXHNYECKHN

Ckonbko BpeMeHun 3aiMeT BHECEHME U3MEHEHNS, COCTOSILLIEE N3 OOHON CTPOYKM NpOorpamMmmMHoro koga?
A ecnu Taknx N3MeHeHnn AEeCATKN UM COTHU B AEHb U UX BbINOSTHAOT pa3Hble pa3pa60Tqv|Kv|?

Ha yto Bnusier?
CHwxeHne KoHKypeHTocnocobHocTu, Puckn npoctos B paboTte npunoxeHui
CkopocTb peakuum IT Ha 3anpockl b1M3Heca HUxe Tpedyemol (NPOAUKTOBAHHOM PbIHKOM)

DEALEMC

COMP




OcHoBHagd 3agava

Yero xotum goobutbca?

Bpemsa obHoBneHnst yHKUMOHaNbHOCTH (pa3paboTymk ->
npoaykTnueHas cuctema) 5 — 20 MUHyT

MuHMManbHblE PUCKK - cobroaeHne Beex Mepexop OT MOHOMUTHOM K

[ -
KOpMNopaTUBHbIX pernameHToB no change mavnagement. MUKDOCEPBICHOI apXMUTEKType
OTcyTCcTBME NPOCTOEB B paboTe NPUNOXKEHUN B MOMEHTbI NPUNOKEHMI]

N3MEHEHUIN (OHN MAYT NOCTOSAHHO)

Kak aTo npoucxoauTt? =
MakcumanbHas aBTomaTm3auns Bcex onepawumn = /:I_v\; =
npouecca Npon3BoAcTBa NporpaMMHOro obecneyeHus ‘o X ‘o |6 2| —>
Pasgenerve npunoxeHusa Ha 60nbLLOE KONNMYECTBO i i |
He3aBUCUMbIX DYHKLMOHAaIbHbIX BIOKOB s S S

(MMKpocepBUCHasa apxXuUTeKTypa)
YHUurkauunsa cpeabl ICANOSTHEHUSA ANS BCEX NPUMOXEHNN
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KoHuenuwusa Platform-as-a-Service

Ycnyra BusHec ngena B nporpaMmMHOM Kope

BbicTpoe pa3BepTbiBaHUe

lNMporpamMMHbIM KOA 3anyckaeTca 6e3
MpunoxeHne [¢——| yyacTnA paspaboTymka

paHMUa OTBETCTBEHHOCTU

Cepsucbl AHanutuka YnpaBnexue

PaaS

laaS

CtabunbHOCTb NNaTchopMbI
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ApPXUTEKTYpa
Pivotal kL wom
~Cloud Founadry (PCF)..
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PAAS TJIATOPOPMA PIVOTAL CLOUD FOUNDRY

DEVELOPMENT OPERATIONS
Multiple é’ N n de App Deployment == o CI/CD Tools,
Languages j;;  NET & Management ™ ™ 1D, security
" 3 essssssm Health,
Microservices @ "d AvaiIabiIity I I Metrics,
Support SonigBoot Spring Cloud N ||. || Patching
. v ot s Apps &
;er\'/(lctesl MySQ\L WaRabbit VO @ redis Visibliity:se +tof Dlatform
arkeiplace o And many other... Administration ® ' ® | Dashboards
Operaiing £y A Container Orchestrati 2
System ag &) ontainer Orchestration HI
Cloud API g.o
Google AWS Azure VMW Openstack

COMP

[NMonHocTbiO
aBTOMaTU3NPOBaAHHOE
Platform-as-a-Service
peweHne

MaclwTtabupyemas cpena
WCMNOJSTHEHNSA C NOAAEPXKKOW
BoNbLUMHCTBA A3bIKOB Mo
nnatgopmammn Windows v
Linux

PacwunpeHue n
oOHOBMNeHne Bcex
KOMMNOHEHT 6e3 OCTaHOBKM
paboTbl

Marketplace aons
paspaboTymkoB

DALEMC



Apxntektypa PCF — OCHOBHbIE KOMMOHEHTD

Services

Spring Cloud Serv

Diego
e

Certification

. Cloud Foundry open source component

Elastic Runtime

(container scheduling,
running, monitoring on
Linux and Windows)

Blob Store

Documentation Enterprise Support

User Interfaces

cf CLI

Applications Manager

Extensions

PCF Metrics

Autoscaler for PCF

SS0O for PCF

Spring Boot Integration

Push Notification

Pivotal Labs

. Pivotal commercial extension

COMP
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PACIMPEOENEHVE POJIEM B PCF

PaspaboTunk

Application Code

BesonacHocTb

*  AyauTt 1 cobbiTus

*  YnpasneHue
Nnonb3oBaTeNsiMu

*  KoOHTpOsnb ncxoaHbIx
wabnoHos OC

« CerteBad
©e3onacHoCTb

COMP

PaspabaTtbiBaeT NpunoXxeHmne N UCMNONHSAEMbIN Kog
PasBepTbiBaeT 1 ynpaBnsieT NpunoxXeHnem
MacwwTabupyeT npunoxeHme

O6HoBnsAeT npunoxeHne 6e3 0CTaHOBKN ero paboTbl
NHTerpupyetcs B aBToMaTU3MPOBaAHHbLIN NpoLiecc
npounasoactea O

3akasblBaeT 1 NpMBA3bIBAET CEPBUCHI NPUITOXEHUS
(cybAwnTa.)

MOHUTOPUT NPUNOXEHUE N aHaANU3NpyeT fnoru

Onepatop nnatdopmbl

PasBepTbiBaeT nnatgopmy
ObecneunBaeT AOCTYMHOCTb BCEX CMYXO
MoHuTopuT Nnatgopmy

Ynpasnset nnatgopmon

YnpasnseT 4OCTYNHOCTLIO peCcypcoB
YnpasnseTt cepsBucamm

O6HoBngaeT nnatcgopmy

DALEMC



PCF onga
pa3pa6ow|/||<0|3
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[TopTan gna pa3paboTymnKkoB — yrnpaBrieHUE U
MOHUTODUHI NMPUNOXXEeHUNU

P Pivotal m admin 4
Apps Manager

QUOTA

system System

5.5 GB of 100 GB Limit

5 Spaces 2 Domains 2 Members

autoscaling

app-usage-service apps-manager autoscaling
e3 el [ 31
3% of Org Quota 1% of Org Quota 0% of Org Quota

Accounting Report notifications-with-ui p-spring-cloud-services
@2 APPS ®?2 SERVICES
Docs 2 2

Support
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KaTtanor roToBbIX 1 HaCTpanBaeMbIX CEPBNCOB

SERVICES MARKETPLACE

Add and connect popular services to your app.

APIGateway for Pivotal CF App Distribution forPivatal DataStax Entarprise for
CF g Pivotal CF
o

[Mpsimon gocTtyn pa3paboTyMKOB K
KaTarory rotToBblX CEPBUCOB
(MySQL, Redis, RabbitMQ v gp)

NHC-5ales

[Togoepkka n paclumpeHne
KaTanora cunamu I'T
aKcnnyartauum

Data Sync for Pivotal CF Jenkins Enterprise by MongoDB far Pivotal CF

CloudBees for Pivatal CF

Neodj forPivetal CF

KoHTponb cepBUcoB OTAENTIOM
6e3onacHoCTH

Marketplace

= MySQL for Pivotal CF
= (o Y
o
@ Phvotal HD for Pivotal CF @ Pivatal Trackerfor PCF @ Push Notifications forPivotal

Docs
[oTOBbIE @8ganTepbl K __
6ONbLUMHCTBY KOPNOPaTUBHOIO >upport —— R
Mo (OraC|e, MS SQL, DBZ) Tools
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Mopaenb passepTtbiBaHnsa PCF 1 nHterpauus c
npoueccom paspaboTtkm 1O

@—M [{[0) 9
Developer Release Manager
@ (Optional) @

=
(loud Foundry (Pre Prod)

Org Dev Org Test [ Cloud Foundry (Prod East) )
| App ' | App | Org Prod
) | App ' App

-
Cloud Foundry (Prod West)

QOrg Prod
[ App ' App

L A

y

User

e, s,

—_— T D T — i —
T
o Ty
=]

S el

Y

%,
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Workflow 3arpy3ku npunoxeHus B PaaS

Cloud CC Blob Stagi R i
R T P - L
1 I 1 1 |
of push ! i ! ! 3 > 3arpyaka UCMOMHAEMOro koaa Mo

1 I 1 1 |

Crestorep | ! ; ; | koMaHze paspaboTunka
Storedpp ' ' i > Onpegenexue n HacTpoiika

Upload App Files P

! cpeabl nCnonHeHnA
Ao Start Store App Files > “ H ”
_AppStat (“Buildpacks”)

Start Staged App

>

KONMYeCcTBe 3K3eMMspoB
> [lpuBsi3Ka K NPUIOXEHNIO
3afaHHbIX Cnyx6

=@ rde 4 T @ @

| Report App Status

ry

> HacTtpovika mapwpyTta (unu URL)
| Stage App ! o . )
| | ’ > Hactpowka load balancing
H 1 Stream Staging ) )
* : ; == ! > Co3spgaHvie SSL termination
! | Store App Droplet | > 3anyck NnoAcMCTeEM MOHUTOPUHIa
i ! ReportStaging | n c6opa noros
1 | Complete ]
; 5 | > 3anyck NpunoxeHus B 3agaHHOM
1 | 1
i ! i
! : '
1 I
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TexHonorna BUILDPACKS

* PCF buildpacks obecneuunBatoT nosiHyto
noaLepXky n asTomartusaumo 3 u 4

YPOBHEW B CTEKE KOHTEeNHepa -
application layer application layer
« Pa3paboTymkm qooKyCUpYyHTCA TONbLKO -

Ha CBOEeM NporpaMmmMHOM Koae
. System Provides runtime laver runtime layer*
* PCF co3gaet obpas KoHTenHepa -

aBTOMaTUYeCKU
y -
« basosbI obpa3 VM gns 3anycka

KOHTENHEPOB HaxoauTcsa nop,

Container (e.g. Docker) Buildpack

system brings
fixed host 0OS
Kernel

system brings
KoOHTponem IT akcnnyataumm u fixed host 0S

Oe3onacHoCcTuU Kernel

COM P DLLLEMC



PCF ong onepaTtopa
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Paboyee mecto onepatopa Pivotal Ops
Manager

P Pivotal Ops Manager pivotalcf ¥

Available Products < Installation Dashboard o - Pending Changes O Revert
Ops Manager Director for VMware . . @ INSTALL HD
vSphere Ops Manager Director for p\VOtaI P\VOta|

vmware RabbitMQ Elastic Runtime
Pivotal RabbitMQ

Recent Install Logs =
v11.0.0 v1L0.0 v1l00

Pivotal Elastic Runtime

HD

Pivotal Pivotal

HD MySQL Dev Ops Metrics
Pivotal MySQL Dev
Metrics

v1.0.0.0 v1.10.0 v0.122

Download Pivotal CF compatible
products at Pivotal Network

CO M P o Enduser e Agrcme DSLLEMC




Y4yeT ncnonb30oBaHHbIX PecypCcoB

Usage Report

Org

pivotal

Space

jbayer

Space

smoketest

Apps(22)

apps-manager-js-venerable
apps-manager-js
task-dummy-app
feedback-service-green
async-broker

usage-service-worker

COMP

App + Task Instance Hours

79996.9 hrs

Instance Count

Avg

59

0.0

1.0

19

5.8

0.9

App + Task Instance Hours

0.0 hrs

App + Task Instance Hours

25294.8 hrs

App + Task Memory

43550.8 GB hrs

App + Task Memory

0.0GB hrs

App + Task Memory

20581.4GB hrs

Instance Time (hrs)

App Total

34240

17

552.0

1104.0

33120

528.3

Task Total

0.0

0.0

13376

0.0

0.0

0.0

Period  April 1st - Current v

A

Service Instance Hours

35531.3 hrs

Service Instance Hours

0.0 hrs

Service Instance Hours

7544.7 hrs

Memory Usage (GB hrs

App

428.01

0.21

34.50

1104.00

207.00

652.12

Task

0.00

0.00

33439

0.00

0.00

0.00

DOWNLOAD ZIP

Total

428.01

0.21

368.89

1104.00

207.00

652.12

DALEMC



MOHI/ITOpl/IHF N aHalln3 J10IroOB

P Healthwatch

CLI Command Health

App Smoka Test

App Smoke Test Histary

120pm Lpm  200pm

Push Time

~ ~

Logging Performance

Throughput Rate

# Logging Perormance Bashboard

COMP

Canary App Health

Canary App Response Time

e Canary Agp Health Dashoord
HTTP Requests
Throughput

Lapm  iatpm  Teopm

Latency By Router

Annannnh
Lipm  ldopm  Ltopm

€PU Utitization By Router

Lilpm  LdOpm  Liopm

502Bad Gateways

Capacity

Total Available Memary

ratem  aedm  zoopm

Avail Memory by Cell (Sm)

TotatAwiloik | toAvatDik
174.5GB| 86%

120pm  Ladpm  200pm

Min Avail Disk by Cel (sm}

PCF Healthwatch

Job Health
th s
Job Vitals
€U Utlization
Memory % Utilization
Parsistant Disk % tiization
Wpm  imipm  zoopm

Ephemerai Disk % Utilization

0]

O Hess
© Emmorment
@ Content
& nemnsraon

vmware vRealize Operations Manager

6a§m_ Dastboad it v | Acns +

Reconmendations. Diagnose

3| Envicooment Heatt

Health Weather Map

20

e

) . Health
4 i

‘Envircement Health Alents 2
Database
o Heah lssues e ————
Virtualization/Cloud
Top Health Aerts For Descendants 221 )
0 T hosthas st connectiy 1. éPort Compute

{8 The host has lost redundant connectivit to dvPert
2otyects ivpacted ] 1 Recommendation)s)

#/7  Environment Risk 8/

N

Poputation citcaley over tms

N EEEE

' Efficiency

Population cricaity over tme

Enterprise Applications:-...

Storage

VRealize Operations

VROPS + Loginsight + BlueMedora
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YnpasneHue nnardopmon - Cloud Foundry BOSH

NHCTPYMEHT C OTKPbITbIM * Co3faHve nakeToB Ha Ga3e BCTPOEHHON
KOOOM Ons ynpaBneHus OC
penn3amMmu, pa3sepTbiBaHNEM U

* Pa3BepTbiBaHME cepBepoOB Ha Nbom laaS
XN3HEHHbIM LMKIMOM B0onbLUnX

pacnpeneneHHbIX cryxo. * PassepTbiBaHue MO Ha HECKONbKNX
Knacrtepax
G oot * MOHUTOPWHI coCcTosHUA (CepBepa U
53 MpoLeccoB)

BOSH: Designed and built by @vadimspivak and
@skaar, influenced by Google's borg. BOSH ==
borg++ (r+1=s, g+1=h).

* ABTOMaTU4YeCKOEe BOCCTAHOBIIEHNE

Cloud Foundry
BOSH is the powerful orchestration tool that lies at the heart of #CloudFoundry.
ow.ly/dnediU

\ * YnpaBreHne XpaHunuLiem
12 20 DRcEL A:®"

e OOHoBNEeHune NbbIX KOMMNOHEHT 0e3
OCTaHOBKM paboTbl Cnyxo

COMP DLLEMC



OOHoBneHus 6e3 octaHoBKK paboTbl ana OS, CVEs,
Patches npu nomowm CF BOSH

Public 1aaS Public laaS Public laaS

get-new

Object
Network Storage

Private laaS Private laaS Private laaS

COM P DLLLEMC



Mopaepxka HeCKONbKUX 06NMaYvYHbIX UH(PACTPYKTYP

BOSH + CPI

BOSH —

vmware

COMP

CPI * Cloud API

e * Cloud API

CPI * Cloud API
gy

[ )
openstack. A\ Azure

Cloud

Provider Interface

adWws

! }

Stemcell Management Disk Management

create_stemcell’ ‘create. _disk”
‘delete_stemcell’ ‘delete_disk’
“attach_disk”

‘detach_disk’

‘get_disk”

™ Google Cloud Platform

DEALEMC



be3onacHocTb B PCF

YnpaeneHne nonb30oBaTensimMmu 1
ponsamu

YnpaBneHue yrposamu
N3onaumnsa KOHTeENHepPOB
CeteBasi 6e30nacHOCTb
YnpaBneHne yCTou4nBoCTbHO

BesonacHoe ynpasneHune
coObITUSAMMU

COMP

Patches

YnpasrneHne yCTON4YnBOCTbIO

Ynpaenenue yrposamu |1,

Logs
Logs

BesonacHoe ynpasneHue
cobbITAMM

DALEMC



UeTbipe ypoBHS oTkasdoyctonymeoctun B PCF

Process

Ecnu napaert

npunoxeHue, PCF
neperpyxaert ero B
HOBOM KOHTENHepe.

Ecnu napaet
npouecc, PCF
nepesanyckaet ero

JS, oS,
Mware Mware

COMP

Ecnn nponcxogut cbon B OC
unu cetn, PCF yéusaet VM un
neperpyxaet XocT B HoBo VM

Ecnu npoucxogut cbon B
ctomnke, PCF obecneunBaer
paboTy NPUNOXEHNIA B APYron
availability zone (knactepe)

DALEMC



[Tpumep pas3BepTbiBaHUS B HECKOMbKMUX YAANEHHbIX
(6bonee 5ms) IO

External vCenter
= Global LoadBalancer

Health check

app.customer.com

Loadbalancer

DC Site B

DC Site A Loadbalancer (LTM)
l My6nukauus

gorouter gorouter NpUIoXeHns Ha oba gorouter gorouter
canTa

Pivotal Application Service —

Pivotal Application Service — Production

_ CvHXpoHu3aums
" JaHHbIX

\ 4

AZ1 AZ2 AZ3 AZ1 AZ2 AZ3

*  Mogenb ¢ gpyma LIO[] o6bivHO gns Active-Backup mogenu
* Global Load Balancer(LB) HanpaBnseTt Tpaddunk Ha akTUBHbIA CauT 1 NpoBepSeT paboTy CepBNCOB
* Local LB uuknuyeckn HanpaBnseT 3anpocsl no Tabnuue IP agpecos cepsuca Go-Routers

co M P *  KoHdwurypaumm PCF cuHxpoHM3unpytoTcs Ha oba canTta DCLLEMC



- Apps SSO
-ERT

cf push
https://api.sys’.)customer.com https://customer.app.com
(Developer) (Consumer)

DNS *.apps.your-solution-domain.com

. 5 *.apps.your-solution-domain.com
I - Service TllesI
: Loadbalancer e vCenter
E'aﬁ‘?’m Monitoring and Application Performance Cluster AZ1, AZ2, AZ3
0gging

7y A

solution/App Metrics and Logs

App Performance and Tracing

\\ —

North South traffic

1
1
1
1
1
1
- -
1
1
1

/

Core Netvvork Core Network
1

Customer Core

SPINE
(Tsrg;;a/aLé(ﬁS) - ‘ (ng;;; (;/:iLé(;\‘l‘s)
Rack 1 (AZ1) Rack 2 (AZ2) Rack 3 (AZ3)
LEAF

gorouter

VLAN 502
D| :
\S/ " VLAN 503
Services /22
VLAN 504

Dynamic Services /22

Pivotal Application Service — Production

vSphere

vSphere

VXRAIL VXRAIL

Services

gorouter

vSphere

COMP

NMpumep apxuteKkTypbl pa3BepTbiBaHuA cetn ans PCF

PRS

DALEMC



Ob30p pelueHuns
Pivotal Ready
~Arch|tecture(P RA)

o - - —a




[MpeaonoxeHue Dell EMC Pivotal
[5") Cloud Foundry

Ops Ops Mgr Elastic
Manager Director Runtime

NMporpaMmmHo-annapaTHbIM Komnnekc Pivotal Ready
Architecture

VxRail

vimware

MpepoctaBnseT rotoByr MHMPACTPYKTYPY ANS 3anycka 7 «— S
NPUNOXEHUI B TECTOBLIX N NPOAYKTUBHbLIX cpeaax m———

MocTpoeH Ha Ba3e NPOMbILLMEHHbIX CTaHAAPTOB U OTKPbITbIX
TEXHOMOMN

CocTtaB peLlleHus:
He TpebyeT OT pa3paboTymMKoOB N3y4eHUSI HOBbIX MHCTPYMEHTOB [inepkoHBepreHTHasi HPACTPYKTypa

Dell EMC VxRaill

CeTteBasi KoMMyTaUmA

M3onupyeT paspaboTumka OT BCeX MHAPaCTPYKTYPHbIX 3aday — Ob6vekTHas CX[A Elastic Cloud Storage
NPOrpamMMHbIN KOZ NPy MOMOLLIM OAHON KOMaH bl NyGruKyeTcs B MpombinenHbi Paas Pivotal Cloud

cpeay VICMONHEHUS el
E,D,VlHaﬂ TEXHNYECKad noaaepiKka

CepBucol 1 06y4eHune

n TexHonorun. MNMpuBbldHaga paspaboTka B NPUBbLIYHOW cpeae

Otaen akcnnyaTauuum IT nogaoepxvBaeT eanHyto nnatdopmy
ANS MHOXKECTBA NPUIOXEHWI, HE aganTupys ee nod pasnuyHbie
TpeboBaHusA

COMP DELLEMC



VXRAIL

* ['vinepkoHBepreHTHada MHPaCTPYKTypa
— Ha 6ase vSphere
— CX[ Ha ocHoBe VSAN

— BcTpoeHHble cpeacTea ynpaBneHus
YKM3HEHHbIM LIMKNOM 06Cny>XnBaHMs

* YBenuymBauTe pecypcbl No Mepe
HagobHOCTH
— OT 4 po 64 cepBepHbIX Y310B B Krnactepe
— [mbpuaHbIn 1 nawosble

* PRA Ha VxRail noggepxvBaeT MySibTu-
knactepbl ans PCF Availability Zones

— MoxHo macwTabupoaTbes 4o 10000+
npunoxeHnn (Al, KOHTENHEPOB)

COMP

A
|

Single / Multi-AZ

»

50-200 Al

200-450 Al 450-1000 Al

1000 + Al

DEALEMC




CepBuc 1 noaaepxka

EonHbin kaHan TexHndeckon nogaepxkun yepes Dell EMC
Dell EMC camocTosiTesibHO pa6oTaet c Pivotal mo pemenuto npo6iem
Bo3aMoxkHOCTB MpsiMoro o6paiieHus B Pivotal ocraeTcs goctynHoi

CepBucobl comp

Pa3BepThiBaHMe annapaTHOW UHPpacTpykTyphl: VxRail 1 kommyTanus
Ycranoska Pivotal Cloud Foundry

PensiaTpopMUHT TeKyLUMX NpuaoxxeHut nog PCF
Pazpa6oTka HOBBIX MPUJIOKEHHH C yYacTHEM pa3pabOTYMKOB 3aka3urka u Pivotal Labs
Buegpenue DevOps nporeccoB

COMP DLLLEMC



CompTek kak VAD (Value Added Distributer)

TexHn4vyeckumn Presale, nunotupoBaHue,
KOHCYNbTUPOBaHUe

[MpeanoxeHune (TeXHUYECKUN AN3aUH) peLUeHUN
OucTtpubyumnsa

BHenopeHue

MoaepHu3auua, ooHoBrieHue

NMNoppepxka 24x7

OOGy4yeHne B COGCTBEHHOM Y4eOHOM LieHTpe

COMP DELLEMC



