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Jlekunsa 7/

OpenStack - ceoboaHasa nnatdpopMa Ans
pa3BepTbiBaHNSA cobcTBeHHOMN 06/1a4YHOM

MHMPACTPYKTYPbI




Coaep>kaHune nekumu

e CobcTBEeHHOEe «obnako»
— 3a4yem
— OTNn4mnga oT peweHnn BupTyaamsaumnm cepeepos

* IcTopunsa pasBuTug

* [IpoeKThl
- Swift
- Glance
— Nova
— Cinder
— Quantum




CobcTBeHHOE «06/1aKo» - KOMY U 3a4eM?

Private Cloud l & Public Cloud

[poBanaep




ABmXxyLwime cunbl

* bonbLne pasmepbl NpeanpuaTug

* QPpdheKTUBHOE UCMONb3oBaHne 0bopyaoBaHuS
* QKOHOMMUS OEHEXHbLIX CPEACTB

* YMeHbLUEHME 3aTpaT Ha agMUHNCTPUPOBAHUE
* [MOKOCTb U MacLUTabnpyemMocCTb
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LleHHOe XpaHuM y cebs
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Public »
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CSP responsibility client

sensibility
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Private Cloud nnun BupTtyanusauymna?

IT-outsourcing Virtualization

« ABTOMaTM3auusd
- CamoobcnyxuBaHue Q'  dlient -
 [leHeXHble OTHOLLUEHUS Server




Cloud Computing Reference Architecture
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https://www.opengroup.org/cloudcomputing/uploads/40/23840/CCRA.IBMSubmission.02282011.doc
https://www.opengroup.org/cloudcomputing/uploads/40/23840/CCRA.IBMSubmission.02282011.doc

ApxuntekTypa obnaka (made easy)
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AWS -> Eucalyptus -> OpenStack

* Amazon Web Services (2006)

e Rackspace (1998) — Rackspace Cloud (2008)
* Eucalyptus (2009)
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NcTtopua co3agaHmnga OpenStack (1)

* NASA - KOCMMYyeckKoe areHTCcTBoO
- NCCIeA0BaHUS AN aMEPUKAHCKOro NpaBUTENbCTBA

* [IlpaButenbcteo CLUA xoTaTt “obnaka”
— 0bnaka 3To MOAHO
— obpawatoTtca B NASA

* AWS

— caMoe «KpyToe» 06J1lako Ha TOT MOMEHT

* [OCCTPYKTYPbI HE XOTAT 3aBUCETb OT YAaCTHbIX
]718]Y

— BblbupatoT Eucalyptus
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NcTtopua co3aaHmnga OpenStack (2)

* NASA Nebula — KoHTEenHep Anga NoCTpoeHUs
«obnaka» c Eucalyptus BHyTpwm:




NcTtopusa co3pgaHmnsa OpenStack (3)

* Y NASA Bo3HUuKalT npobrsiembl ¢ Eucalyptus:
— HM3Kasa HaAEeXHOCTb
— TpyAHO MacwTabupoBaTb

— MPOEKT 0THACTU npornpueTapHbIn (CHayana
KoOMMep4yecKkue penunsbl, 3ateM cBoboaHble,
CJTOXXHO BHOCUTb U3MEHEeHUS)

2010 - cTapT Ha «nNepenuncaTb BCe 3aHOBO»
(NASA for people)

* Python, Message Queues, He3aBUCUMOCTb OT
yero-amb6o
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NcTopua cospgaHmna OpenStack (4)

* Rackspace 2009/2010 - nepenucaTtb Cloud
Files & Cloud Servers, otaatb B Open Source

e NASA + Rackspace pewiatoT BMecTe
BbiNnyCcTuUTb HOBbLIe Cloud Files & Cloud

Servers F!‘gg
Massively Scalable
Independent

EMC



OpenStack = Open

* Open Source

* Open Design

* Open Development
e Open Community

 Open to anyone of any size




[IpoekTbl OpenStack

Nova (Compute)

Swift (Storage)

Glance (Image)

Cinder (Volume)

Quantum (Network)

Dashboard (User Interface)

J
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OpenStack - Cloud OS

API
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ApXUTEKTYpa Swift e
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* [Ipokcu ‘
e Konbua > cache )
* 30HbI

 KOHTenHepbl

® O 6'b e KT bl swift-object swift-container
e Pa3zpensbl I I
e Pennunku

Object Store Container DB AccountDB

e Hardware?
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Swift — 06bekTHOEe XpaHunuLle %

* [lpocToe pacnpeneneHHoe XpaHUnumule C
nHtepdemnmcom HTTP (6e3 ueHTpannm3oBaHHOro
ynpaBneHus).

PUT /APIx.y/account/container/object

\ J
|

md5sum: Aa Bb Cc Dd xX XX XX XX XX XX XX XX ..

\ J
|

3 YHUKANIbHbIX CEpBepa A/ XpPaHEHNSA KOMUI
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Swift - rae mon dannbl?

GET /APIx.y/account/container

KapTbl KOHTENHEpP->CepBep




Glance — abcTpaKTHbIN KaTanor

user

IGIanceAPI ‘ XpaHVIT KaTaJ 10l

BUPTYaAJIbHbIX

glance-api o6pa3oB ANCKOB

_/' - e CaMn baunnsbl
XPAHATCSH
4 — /IOKaNbHO
- Beb
I 3 - Amazon S3
e - Swift

Database (S3, HTTP.
Local, Swift)




Glance - nHterpauus

/ ReST API

N




Nova — OpenStack Compute

* [1lnaTopMa AN NocTpoeHus
BblUMNCNUTENBbHbIX 06/1aKOB

* HezaBucMMa OT rMnepBuM3opa

* HezaBUCHMMaA OT pPacnosIoXXeHUA 2/1EMEHTOB -
BCE€ KOMMOHEHTbI MOXXHO 3anyCTUTb Ha O4HOM
dn3n4yeckoM cepeepe Ui BUpTyasibHOW
MaLllnHe.

 MacwTtabupyema ao 1.000.000 mn 6onee
cepBepoB




Nova vs. «TpaguumoHHble obnaka»

TpaanumoHHbIN IaaS

é N

VApps

vCloud

é N

vCenter

\ V.

Network + HA

Storage + HA
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OpenStack

TpaaunumoHHoe 10 _
ynpaBﬂeHM — Cloud/Web Apps
e
KIMEeHTaMun | Compute
YnpasneHune BM

- Network

—-| Storage

|
HaAEeXHOCTb
LOCTYMHOCTb

1

N36bITOUHaAA apXnTekTypa
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ApxuTtekTypa Nova T *

EC2/OpenStack API Dashboard

_ ECZ/Admin AP
. )
— Glance API nova-api

glance-api

'

{ nova-compute

l nova-network
— e

g ueue
glance-registry ISF:S:: Q nova
(swift, etc) _— database () © ©
hittp ken. pepple.into
- —
glance N - volume
database nova-schedule nova-volume storage

A

(iSCSI, etc)
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Advanced Message Queuing Protocol

Applications
FProduce
Messages

Exchanges Jueues
Route and Filter Store and Forward
Messages Messages

Applications
Consuime
Messages

Clients
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Server (a.k.a. Broker)

©

: Clients
I
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Nova API

* API nnu Cloud Controller

* [IpHNMaEeT 3anpocChbl KJINEHTOB 4epes
OpenStack API nnmn Amazon EC2 API

* ABTOPU3YET, CaM OTBeYaeT Ha HeC/10XHble

3anpochl @

©
© O

EMC




Nova Scheduler

 Pacnpenendet 3anpockl N0 PU3NYECKUM
cepBepam

* ANMrOpuUTMbl OT NPOCTbIX round-robin o
cobcTBeHHbIX (Koa Ha Python)




[TnaHunpoBLLKKK (Kyada noMecTuTb BM)

* Filter (default) — Tonbko ana Compute
— AggregateMultiTenancylsolation
— AvailabilityZoneFilter
— ComputeCapabilitiesFilter
— ComputeFilter
— DifferentHostFilter
— SameHostFilter
— RamfFilter

* Chance - Storage

e Multi (Compute + Storage)




dunnbTpaunga + B3BelwnmBaHune
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Compute Worker

=) |\ Libvirt m

Compute

Worker




Network Worker

* HacTpanBaeT MaplwpyTmnsayumto
e Co3aaeT npasuna anga 6paHamMayapa

 PaspaeT IP agpeca




KoMMyHUKauuna mexay BM

nova-network nova-compute nova-compute

nova-scheduler

nova-api

© Copyright 2013 EMC Corporation. All rights reserved. 33



Volume Worker 4

\_

Volume

J

'

Linux LVM




Cinder — Block Storage as a Service

(Nova) (Cinder)

Nova API B

Volume API

AMQP Volume Manager

iSCsi
Driver

AMBDP
Compute Mgr. Volume Server
KVM Host
Virtual iISCSI iSCSI

cinder-volume
LVMZ2 Volumes
Raid Protection
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Quantum - Network as a Service

* [Moanep>xka Software Defined Networking
e XUTpaqa MapuwpyTtmnsauums
 ObecneyeHmne ypoBHS cepBuUca

e [lonb3oBaTenn camMun CTpoAT CBOK CeTb




SDN ¢ BbICOTbI NTMUYbEro nojieTa

—

NMpuno>xeHun:

> > | > > P

SIS (B | -|S — TMPOTOKOJIbl, MOJINTUKMU,
MaplpyTusaums, 6anaHcnMpoBka
KOHTpONb:

SDN Controller Platform —  Tomosiorvsl, oblee yrnpasieHme

pecypcamu, abcTpakums

J |

[ Switch }—{ vSwitch }

[ Switch

NaHHble:

— [lepecbls1Ika MakeToB B
COOTBETCTBUU C NpaBusiamMmm B
Tabnnyax, c6op CTaTUCTUK

Switch }

EMC

© Copyright 2013 EMC Corporation. All rights reserved. 37




Cnacunbo!
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