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OO6J1auHbIE CPEbI

Ob6sauHas cpesia — HHPPACTPYKTYpa, IpeiHa3HauUeHHAA /115
[IpeIOCTaBIEHUA BIUNCIUTETBHBIX MOIITHOCTEN 110 3aIIPOCY B
BUJIE YCIIYTH.

OCHOBHBIE MOJIEJIH ITPEAOCTABJIEHUS YCIIYT:

NudpacrpykTrypa Kak ycayra (IaaS)
ITn1atdopma kak yciayra (PaaS)

IIporpamMMHOe obOecnieueHue Kak ycayra (SaaS)
beccepBepHbie BhrunicjieHus (serverless
computing)
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HekxoTopble BO3BMOXKHOCTH 00JIa4HbBIX CPE/T

e BriziesieHre BUPTYaJIbHBIX MAIIIUH C 3a/ITaHHBIMU
XapaKTepUCTUKAaMU MO 3aIIPOCy

e IlocTpoeHue BUPTYaJIbHBIX CETEBBIX HHPPACTPYKTYP

e Buprtyanuszamus 6JI04HOT0 XpaHEHUS

e IIpenocraBieHne 0OBEKTHOTO XPaHEHUS C IOAAEPIKKOM
MeTaIaHHbIX

e BcTpoeHHBIE CHCTEMBI OPKECTPALIUU PECYPCOB

e IIpenocraBieHue 3apaHee HacTpoeHHOTO 110 B KauecTBe ycayru
I10 3aIPOCY MOJIb30BaTEIS

PazymeeTcs, BO3BMOXKHOCTEN TOpas/io OOJIbIIIE.

Bce oneparuu ¢ 061aK0M IIPeJIOCTaBISIOTCS, KaK ITPaBUJIO, IIPYU ITOMOIITU
API, ocnoBanHbix Ha HTTP-nmporokosie (06p1un0 REST API)
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Amazon

KomMmmanusga Amazon
IIPEIOCTaBJISIET
caMbIU IOJITHBIN
HaboOp pellleHnui Ha
OCHOBE 00JIaUHBIX
TEXHOJIOTUH.

OcraJibHbBIE
obs1auHbIE CPEAbI
IBITAIOTCS JIOTHATD
Juziepa.

Compute

m"- EC2
¥ \irtual Servers in the Cloud
(13 EC2 Container Service

Run and Manage Docker Con:

iners

}u Elastic Beanstalk
L Run and Manage Web Apps

Lambda
Run Code in Response to Events

Storage & Content Delivery
s3

Scalable Storage in the Cloud

CloudFront
Global Content Delivery Network

Elastic File System *
Fully Managed File System for EC2

Glacier
Archive Storage in the Cloud

Import/Export Snowball

Large Scale Data Transport

Storage Gateway
Hybrid Storage Integration
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Database
RDS

Managed Relaticnal Database Service

. DynamoDB
Managed NoS0L Database

ElastiCache
s |n-Memory Cache

Redshift

Fast, Simple, Cost-Effective Data Warehousing

DMS
W@ Managed Database Migration Service

Networking
s VPC

"W |solated Cloud Resources

+ Direct Connect

~y Dedicated Network Connection to AWS

1;" Route 53

Scalable DNS and Domain Name Registration

Developer Tools

-
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CodeCommit
Store Code in Private Git Repositories

CodeDeploy

Automate Code Deployments

CodePipeline

Release Software using Continuous Delivery

Management Tools

e
®
|
=
]
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CloudWatch

Monitor Resources and Applications

CloudFormation
Create and Manage Resources with Templates

CloudTrail
Track User Activity and APl Usage

Config

Track Resource inventory and Changes

OpsWorks

Automate Operations with Chef

Service Catalog
Create and Use Standardized Products

Trusted Advisor
Optimize Performance and Security

Security & Identity

? Identity & Access Management
Manage User Access and Encryption Keys
iy Directory Service
wy* Host and Manage Active Directory
@ Inspector 7 v
~2 Analyze Application Security
WAF
Filter Malicious Web Traffic
= Certificate Manager
== Provision, Manage, and Deploy SSL/TLS Ceriificates
Analytics
, EMR
LB Managed Hadoop Framework
< Data Pipeline
:. Orchesfration for Data-Driven Workflows
l-.i Elasticsearch Service
l‘ » Run and Scale Elasticsearch Clusters
i Kinesis
=% Work with Real-Time Streaming Data
< Machine Learning

.a-

L

Build Smart Applications Quickly and Easily

Internet of Things

AWS loT

Connect Devices to the Cloud

Game Development
i Gamelift

Deploy and Scale Session-based Multiplayer Games

Mobile Services

)

o)

d
e

Maobile Hub
Build, Test, and Monitor Mobile Apps

Cognito
User Identity and App Data Synchronization
Device Farm

Test Android, FireOS, and i0OS Apps on Real Devices
in the Cloud

=== Mobile Analytics

i

Collect, View and Export App Analytics
SNS

Push Notification Service

Application Services

G

AP| Gateway
Build, Deploy and Manage APls

. AppStream

1]]

Low Latency Application Streaming

CloudSearch

Managed Search Service

Elastic Transcoder
Easy-to-Use Scalable Media Transcoding

SES

Email Sending and Receiving Service

sQs

Message Queue Service

SWF
Workflow Service for Coordinating Application
Components

Enterprise Applications

g

WorkSpaces

Desktops in the Cloud
WorkDocs

Secure Enterprise Storage and Sharing Service

WorkMail

Secure Email and Calendaring Service



bazoBbie komnoHeHThI Openstack

Openstack cocTout u3 T.H. “IIPOEKTOB”.

OcHOBHbBIE U3 HUX:

Provides auth Monitor Provides Ul

| | | e Keystone
""""""""""""""""""""""""""""""""" e Nova
Registers hadoop Boots data processing [ HOI‘lZOl’l
images in instances via Assigns jobs N
o ° eutron
Saves data or job .
Nova binary in PY Clnder
Provision
Fetchs images Stores %{igf;tsm\};s o Glance
via i i 3
Boots database imRaesn [ J SWlft
instances via . "
: Provides images
Registers guest .
images in Swift j L Heat
e Sahara
Provision Vh? v';{[?:,:gseio — Backups ° Ce']ometer
volumes in 1
)
— Heutron Provides network Backups
connection for databases in
Al hed
Sinder j MuHUMaIbHBINA HeOOXOAUMBIA Habop —
Provision, operation
rovision, operstio Keystone, Glance u Nova.
Provides PXE
network for
=
Orchestration
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Openstack, mosHast apXuTeKTypa

- CLI clients(nova, cinder, neutron and so on)

Internet - Cloud management tools
- GUI tools
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O6ako VICII PAH
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oW XapakTepucTUKH (6e3 KOHTPOJLJIEPOB):
600w

Openstack Liberty u3 1cxoiHbpIX KOZIOB
3968GB RAM 6e3 yueTra overcommit
sean 256 siiep (512 ¢ yuetom HT)
oo 28.5TB JI0KaJIbHBIX [JIs BUPTYaJIbHBIX MAIIIUH
60w TICKOB
|l e >130TB Hel0KaIPHOTO XpAaHEHU C IPOIYCKHOU
L 7200 (L1000W) crrocobHOCTBIO 10I'0mT/C
e IlosHas cBsI3HOCTH 201°0UT/C
e Kanan Ha Bxoj/BbIx0j1 1I'0uT/C, HO OyzIeT 101'0uT/cC
K JIeKa0pio
240 IPv4 BHEIIHUX aJipecoB
e 1000 BHyTpeHHUX ajipecoB B cetu M CII

1755w

560w
560w

3el

7200W (11000WY)
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MacmrrabupyemMocTh - 0OMaH!

Openstack crpazaer ot mpobjieM MacIITabuPyeMOCTH,
KakK I10 KOJIMYECTBY (PU3UUECKHUX y3JI0B CUCTEMBI, TaK
1 110 KOJINYECTBY aKTUBHBIX I10JIb30BaTEJIEH.

ITO KacaeTcsi MMEHHO OTKPBITOM YacTU KOJ0BOM 0a3hbl:
KOMMeEpPUECKHE KOMIIAaHHUH, YTBEPKAAIOIIHUE, UTO
IIPeJOCTaBJIAIOT IOCTYI K 00JIaUHBIM yCJIyTaM Ha
ocHoBe Openstack, B peaJIbHOCTH HCHOJIb3YIOT

cOOCTBEHHBIE 3aKPHIThIE PEIIIEHUS C TEM K€ HabopoM
API
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Vazsumble cepBuchl B Openstack

MpbI 1OCTOBEPHO 3HAEM O TPEX:

Keystone — cepBuc nieHTpajibHOU
UIeHTU(PUKALINN U ayTeHTUPUKALIUN
II0JIb30BAaTEJEN U CEPBHCOB

Nova-conductor — BHyTpeHHUH cepBHC 0OMeHa
TaHHBIMHU B cepBUce BUpTyaausanuu (Nova)
Oslo.messaging — Habop O6MOJINOTEK,
obecrieurBaONIUX TapaHTUPOBAHHYIO JOCTABKY

COOOIIIeHUH B CUCTEME



IIpobiema cepBrCOB ayTeHTU(DHUKAIIMN U aBTOPHU3AIUU

Ha moMeHT Havasia 2016 roga He CyIleCTBOBAJIO HU
OJTHOTO U3BECTHOrO obJsiaka 6oJsiee yeM Ha 200
bu3nuecKux y3/710B* Ha OTKPHITOU KOJIOBOH Oasze
Openstack

*1mo mapopMaIi pa3paboTunKoOB OCHOBHOM BeTk: Openstack

5 (@1{PAH|



CepBuCHI IEHTPAJILHON UAEHTU(PUKAIIUYU U aBTOPU3AIINH, CJIOU

Bce mogo0HbIE cepBUCHI IIOCTPOEHBI 10 00IIIEMY
IIPUHITHIY:
e (01 BHyTPEHHEN MapIIPyTHU3AIUH 3aIIPOCOB

o OtBeuaeT 3a paboTy cepBuca uepe3 npotokoa HTTP.
e Cioii mpomesxxyTounoro ITO (middleware)

o Ha 3ToM cj10e IpouCcXOoAUT BCsA Jorudeckasi obpaboTka
3aIIPOCOB.

e (CJI0H1 IIEPCHUCTEHTHOIO XPAHEHU

o (OrBeuaer 3a cBA3b ¢ CYDB/I u niepenauy 3ampocoB K

0a3e JaHHBIX.



dynknuonaabHocTh Openstack Keystone

e IIpoBepka ydeTHBIX JAHHBIX IOJIb30BaTEIEN CUCTEMBI

e (OcylecTBaeHNE MYJIbTUAPEHAHOCTH JIJIA Pa3HBIX
TPYIIII II0JIb30BaTEIeN CUCTEMBI

e IIpoBepka mpaB mmoJIb30BaTeENEU

e IIpoBepka NpUHAZJIEIKHOCTH APYTHUX CEPBHCOB
o0JIauHOM cpebl K JAaHHOMY 00J1aKy (3aluTa OT
IIO/IMEHHI)

e Brimaua TOKEHOB aBTOpU3aIlUU

e Karasior cepBHUCOB CUCTEMBI
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Openstack Keystone peasin3oBaH Ha sI3bIKe
Python B cooTBeTcTBHM co crangapToM WSGI u c
ncnosb3oBanueM ORM SQLAlchemy ajia
koMmMmyHukanuu ¢ CYB/I.

HecMOTpA HA YHUBEPCAJIBHOCTH CTaHapTa
WSGI n nogzep:xkky MmHOKectBa CYDB/I manHoun
ORM, KOJINUECTBO MOAJIEP;KUBAEMbIX BADUAHTOB
pa3BePThIBAHUA CUCTEMBI OTPAHUYEHO.
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BapuanTsl pa3dBepTeiBaHuA Keystone

e Mapuipyrusanusa 3arpocoB:

o Apache2 + mod_wsgi
o uWSGI + Nginx

e IIpomexxkyrouHoe I10:
o CPython

o CYDB/I
o MariaDB/MySQL
o PostgreSQL

e (10U K3IIMPOBAHUA
o Dogpile
o memcached
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BridgBJIeHUE nerpaganuu

Hamu 6b1J1 peasin3oBaH HAOOpP YTUJIUT:

® aBTOMAaTHU3UPYIOIINX pa3BepThiBaHle Keystone Bo Bcex
BO3MOKHbBIX KOHPQUTYPAILIUAX,

® aBTOMATH3HUPYIOIINX MPOIECC TECTUPOBaHUS (IIpU
nomoru Openstack Rally)

e coOupamIinux nHPOpPMAaIUIO O MPOBEAEHHBIX TECTaX U
BBISBJISAIONIUX 3aMe/IJIEHHE CHUCTEMbI IIPH BO3pPacTaHUU
HaArpy3KH

Taxxe TecTupoBascsa 03KeH/, CCTEMbI XpaHEHUA:
naHHble, xpauainuecs B CYB/I, momagaau Ha oObruHbIzl SATA HDD, Ha
RAID-0 u3 3 SSD wiu B tmpfs B 3aBUCUMOCTHU OT CIleHAPHUsI

5 (@1{PAH|



Metoz TeCTUPOBAHUA

Ilesu TecTUpOBaHUA:

1. HaxoxkaeHue Takoro umcsa 3ampocoB B cekyHay (RPS) k
Keystone, ripu koTopoM BpeMms 3ajiep:KkH (latency) oTBera Ha
3aIlpoc HaUMHAaeT JUHENHO UJIN ObICTpeE BO3pacTaTh B
TedeHre (PUKCUPOBAHHOT'O BpEMEHHOTO OKHA.

2. Tlouck IpUYMH pocTa BpeMeHU 3a4ePKKU OTBETOB.

TecTupoBaHUe IIPOBOAUIOCH KaK B PEKMMeE €UHCTBEHHOTO y3J1a
Keystone, Tak u B High Availibility BapuanTe pa3BepThiBaHus,
pPEKOMEHIOBAHHOM pa3pabOTUYNKaMU.

B xauecTBe clieHapus TECTUPOBaHUA BbIOpaHbl HanboJIee
ecTeCTBEHHBIE OollepalliM: BhlJlaua TOKeHa 1 BaJIUAAIliA TOKEHa.



PaBHI/II_[a MEKAY BaPpHUAHTAMM PA3BEPTbIBAHMA

BrLIM IIpOTECTHPOBAHBI BCe KOMOMHAITNHT
BapHaHTOB Pa3BePThIBAHMS KaXKJIOTO U3 CJIOEB
CHICTEMBI, BKJIIOUas O9KeH/ XpaHEeHUA
(HDD/SSD/tmpfs).

Pazauna Mmexy pe3ysIbTaTaMU B Pa3HBIX BapHaHTaX
He CyIlleCTBeHHAa B Ipejiesiax OJHOTOo OaKeHAa
XpaHeHHs.

Tem He MeHee, IIPUBEZIEM HEKOTOPhIE U3 HUX.
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[IpriMepbl HOpMaJIbLHOM PA0OTHI CUCTEMBI

Total durations

Actlon Min (sec) Median (sec) 90%ile (sec) 95%ile (sec) Max (sec) Avg (sec) Success Count
total 0.031 0.059 0.079 0.086 0.16 0.061 100.0% 53640
@ 5Stacked O Stream O Expanded @ duration idle_duration

5000 10000 15000 20000 25000 30000 35000 40000 45000 50000
Iteration sequence number

Total durations

Action Min (sec) Median (sec) 90%ile (sec) 95%ile (sec) Max (sec) Avg (sec) Success Count
total 0.031 0.042 0.045 0.046 0.181 0.043 100.0% 54000
@ Stacked QStream QO Expanded @ duration idle_duration

10000 20000 30000 40000 50000
Iteration sequence number
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IIpuMmepsl aerpazjaniiu IMporus3BOAUTEILHOCTU

Total durations Total durations
Action Min (sec) Median (sec) 90%ile (sec) 95%ile (sec) Max (sec) Avg (sec) Success Count Action Min (sec) Median (sec) 90%ile (sec) 95%ile (sec) Max (sec) Avg (sec) Success Count
total 0.036 0.503 1.01 1.032 1.23 0.546 100.0% 63000 total 0.033 0.138 1.092 1.115 1.262 0.39 100.0% 54720
@Stacked QO Stream QO Expanded @ duration idle_duration @ Stacked QStream Q Expanded @ duration idle_duration
1.081 1.161
1.000
1.000
0.800
0.800
0.600 0.600
0.400 0.400
0.200 0.200
0.000
10000 20000 30000 40000 50000 60000 10000 20000 30000 40000 50000
Iteration sequence number Iteration sequence number

Total durations
Action Min (sec) Median (sec) 90%ile (sec) 95%ile (sec) Max (sec) Avg (sec) Success Count

total 0.046 2116 4.076 4.262 4.456 2194 100.0% 64800

@ Stacked QOStream O Expanded @ duration idle_duration
4.419

4.000
3.000
2.000

1.000

0.000
10000 20000 30000 40000 50000 60000

Iteration sequence number HCH mﬂ



PesysibTaThl J14 OHOIO y3i1a Keystone
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I'pad BBI30BOB U IPOPUIUPOBAHUE

Ilepen TectupoBanuem HA-BapuaHTa, MbI pEIIUIN
IIPOAHAJIN3UPOBATH TOBEJIEHUE IIPOTPAMMHOTI0 KO/1a.

MpbI peasin30Baid yTUIUTY, KOTOPAs HaKJIaJbIBaeT
pe3yJIbTaThl IPOPUINPOBAHUA CUCTEMBI IIPU PA3HBIX
RPS Ha rpad BhI30BOB M IPHU IIOMOIIH CIIEUATbHOU
3BPUCTUKU (PUIILTPYET y3JIbI 3TOTO rpada 1mo Habopy
IapaMeTpoB.

3HaYaJIbHOE YHCJIO Y3JI0B B I'pad)e BHI30OBOB JJIs
OCHOBHOTO CIleHapuA TeCTUPOBAHUA — 1172
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YMeHbIIeHHBIN U OTQUIBTPOBAHHBIU I'Pad BbI30BOB
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73

passlib

Ilocyie n3yyeHuax Bcex
“MHTEpEeCHBIX Y3JIOB I'pada, CTajo
sICHO, YTO B BapHUaHTe
pas3BepThIiBaHUA Keystone Ha
OTHOM y3JIe TJIaBHas mpobJjiema —
IIPOBEPKA MapoJiA.

IIapoJib Xs1upyercsa npu
oMo SHA-512 ¢

HCII0JIb30BAaHHUEM 10000 PayHIOB.



IHenTpanbHasa SQL 6a3a

B To ke camoe BpeMsi, MpU IPOBEIeHNH JII000M
ornepaiuu B Keystone, rmposepseTcs
IIPUHA/IJIEXKHOCTD II0JIb30BATES K
MYJIbTHAPEHJHOM I'PYIIIE U CBEPSETCS €TI0
SHA-512 X311 I1apoJifa ¢ TEM, KOTOPBIA IIPUXOIUT
B CUCTEMY JIJISI ITOJIyYEeHUA TOKEHA.

dakTHuecKku J0as onepanua 3aTparuBaeT
penanuoHHyo CYDB/I
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TexHoMOrMKU MacIITAOUPOBAHMS CEPBHCA UAEHTH(PUKAITN

ETHCTBEHHBIN METO/I, ITpeAjIaraeMbIi
coobmrectBoM Openstack my1sa obecrieuenusas HA:

e lcmosaw3oBath ctporo MySQL/MariaDB

e CoxpaHHOCTb JaHHBIX OOecIIeurBaeTcs 3a
CUeT HECKOJIBKUX PeIJINK 0a3bl JAHHBIX

e Koopaunamnusa MariaDB npu nomoinu Galera

e bastancupoBKa 3ampocoB K Keystone-ysiam
rpu nomoinu HAProxy
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Cxema macmrrabupoBaHUs OT pa3paboTunkoB Openstack

HAProxy

l

Keystone Keystone Keystone

S~

‘ Galera ‘

!

MySQL MySQL MySQL
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CsiadboctH oaxozia

Galera sBJ1sieTCA BHEIITHUM CIIOCOOOM
cuaxponusanuu CYB/] u obecneunBaeT paboTy
CHCTEMBI C IIPOU3BOAUTEIHLHOCTHIO CAMOTIO
MeJIJIEHHOTO y3J1a + HaKJIaJHbIe PACXO/bI

e YBeJIMUEeHUeE Uucia y3JioB ¢ Keystone

yBeJINYHBAET KOJIMYECTBO COeAMHEHUM C b/]
YBemnueHue urcia pabouux IpOoIECCOB
Keystone yBesnuuBaeT 4nca0 coequHeHnU ¢ b/l
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TQCTI/IpOBaHI/Ie Ha MHOXKECTBE Y3J10B

Mp1 npoBoivIn TectTupoBanre HA-pa3BepTbIBaHUA B
JIBYX BapUaHTax ¢ 4ncjaoM y3j10B Keystone ot 1 710 32:

HAProxy

R T

e IIponyckHas criocobHOCTh ceTH 41'6uT/c (13-3a
nHKancyaanuu B VXLAN)

Keystone

Keystone

Keystone

e Rally (TecTtupyromuii GpeiiMBOpPK):
o 8 VCPU, 32GB RAM

e HAProxy:
o 8 VCPU, 32GB RAM

e Keystone y3ibi:
o 2VCPU, 8GB RAM kaxkapIi

e CVYDb/l-ysen:

HAProxy

Pl

o 8VCPU, 32GB RAM

Keystone

Keystone

Keystone

K

PostgreSQL
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DKCIIEPUMEHTHI
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OrpaHuyeHus IO MacIITabUPyeMOCTU

Haungennnle 3HaueHusa RPS xapakTepusyror
MaKCHMAJIbHOE KOJINYECTBO OITHOBPEMEHHBIX
II0JIb30BATEIEU CUCTEMBI.

BbIsiBJIeHHBIE OI'PaHNYCHHNA:

e 45RPS Ha 01HO BBIUUCIIUTEIBHOE ALPO C
yactoTou 3I'Tn

e C pocTOM 4UmMcCJa y3JI0B IIOPOKIAETCS BCE
bosibnie coequHenuii ¢ CYB/I, u 5To mpobiema
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Tak mouemy 3TO IpobJIemMa?

1.

Kaskzipiv 3ampoc ayreHTuukanuu cbeaaet 1 RPS u nipu
ATOM oOpailaeTcs k 6a3e JaHHbBIX

Kasknas omeparnus ¢ JJI0ObIM CepBHUCOM O0JIaKa TaKKe
IIOpOXK1aeT 3anpoc K Keystone. B riporiecce cozganusa
BUPTYaJIbHOU MAIIIMHBI OOBIYHO MOPOKAAETCS 12
BHYTPEHHUX 3aIIPOCOB.

KaxxapIi 110JIb30BaTe b U KaXKabIi cepBuc Openstack
00s13aH IEPEIOJYYNTDh TOKEH Pa3 B 4yac
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U Bce ellie, moyeMy 3TO IIpobjema?

IIpeacraBuM cebe 3TATOHHYIO KOH(PUTYpAIIHIO, IIpeaIaraeMyio pa3paboTdynKaMu:

3 y3ia ¢ Keystone (ocrasibHOe 3a CKOOKaMu).

CaMBbI¥ MOIITHBIA CEPBEPHBIN IIPOIECCOP U3 TOCTYITHBIX ceruac — Intel ® Xeon®
Processor E7-8890 v4 (24 saapa, 2.6I'T11, 10 8 aaep Ha OHOU MaTEPUHCKOM
m1ate). T.e 3 cepBepa B mpeeie 576 siep, KOTophle BhIJiep:kaT ~ 23000 RPS B
ueaabHoOM ciiydae. CyMMapHas CTOUMOCTD TOJILKO IIPOIIECCOPOB ~172000$

U Bce 3TO pagu cepBrca ayrTeHTU(PUKAIIUKA U aBTOPU3aIuu Ha 23000 RPS?

besymue

TeMm He MeHee, 23000 RPS orpaHHMYMBaIOT YHCJI0 MOJIb30BaTeael 23000
OTHOBPEMEHHBIMU MOJIb30BATEJIAMU €IUHOBPEMEHHO, IIPU YCJIOBUU, YTO OHU
HU4Yero ocobeHHO He JIeJIaloT U B cUcTeMe ecTh ToJIbKO Keystone. IIpu aTom
MOIIIHOCTH JEJIATCA C Y3J1aMHU CUCTEMBI.
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http://ark.intel.com/products/93790/Intel-Xeon-Processor-E7-8890-v4-60M-Cache-2_20-GHz
http://ark.intel.com/products/93790/Intel-Xeon-Processor-E7-8890-v4-60M-Cache-2_20-GHz
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Hoppiii mogxo: noSQL distributed/IMDG

OT CJ1I03KHOCTHU X3IIUPOBaHMS N30aBUTHCS
HeJIb35

Tem He MeHee, MOKHO N30aBUTHCS OT Y3KOTO
MecTa B Bujie coequaeHu ¢ CYB/I

J1J151 3TOTO HEOOXOIMMO OTKA3aThCA OT
pesanuoHHbIX CYDB/I 1 nepenTH K pelieHusImM,
KOTOPbIE€ MACIITAOUPYIOTCS JIUHEMHO OT UK CJIa
y3JI0B 1 pabOTaIOT B OllepaTUBHOM IaMATH:

In-Memory Data Grid



In-Memory Data Grid

MBI ITPOBOAWIIH UCCAENOBAHUA HA 3Ty TEMY, U BBISICHUJIH, UTO
CYIIIECTBYET KaK MUHHIMYM /IBa PeIlleHHsI, KOTOPBIN
obecIieunBaloT yCTOMIUBOCTD ITPU YPOBHE U30JIAIUU
Repeatable Read ¢ imHeHBEIM pOCTOM ITPOM3BOAUTETHPHOCTH:

1. Tarantool: 55 ThIcAY TpaH3aKIUN B CEKYH/Y Ha Y3€JI
2. Apache Ignite/Gridgain 23 TeicSaun TpaH3aKIIUN B CEKYHY
Ha y3€eJ

CoxpaHHOCTb JAHHBIX FTAPDAHTUPYETCA CHHXPOHHOU
peIInKaIuel ¢ 3aJaHHbIM YK CJIOM KOOUU 00BEKTOB MEKIY
y3J1aMU CUCTEMHI.

boJiee TOro, TpaH3aKIUOHHBIN PEXXUM HYKEH HE JJIsI BCETO.



IIpeayiaraemoe nmocTpoeHue CUCTEMbI

e KaxapIil y3eJ cepBHca [IEHTPaJIbHOU
UAeHTUPUKAIIMN U aBTOPpU3aIIN 00eCcIIeuIBaeT
paboTy BCeEX CJIOEB CUCTEMBI Cpa3y

e MacmTabupyeMOCTb JOCTUTAETCS 3a CUEeT
OJIN30CTH JIAHHBIX K Y3JIy U PEeIJINKAIIUY 3THUX
TaHHBIX MEKIY Y3JIaMH CHCTEMBI

e bricTpojelicTBue focTUTaeTcs paboTO C
TaHHBIMHU HNCKJIIOUHTEIBHO B IaAMATH U 0e3

orpaHuYeHny peaanuoHHbIX CYDB/]



YerpouncTBo IpoTOTHUIA

OH ellle He I'OTOB, HO MBI HaZieeMcA Ha 30000+ RPS Ha y3ei1 ¢
MUHUMAaJIBHO BO3MOKHOM KOH(pUTypalyen B TpH y3a (T.e
90000+RPS). IT0 1103BOJIUT CTPOUTH 00JIaUHbIE CPEIBI IS
JlaTalleHTPOB.

(manpHeMIui mi1aH — kong + tarantool + lua)

HAProxy

L 7

Hawa peanwaauws Keystone (Ha a3bike Lua) Hawa peanwaaums Keystone (Ha s3bike Lua) Hawa peanusauns Keystone (Ha Aabike Lua)

—

Tarantool + Vinyl Tarantool + Vinyl Tarantool + Vinyl

— — — —
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HNToru

CucreMbl ayTeHTU(DUKAIIMN U aBTOPU3AIUH B 00JIaUHbBIX
CUCTEMAaX OMUPAIOTCA HAa METO/IbI
mndpoBaHusa/XaINpoBaHuA U pessaiuoHHbie CYB/]
X3IIUPOBaHUE — Y3KOE MECTO IIPU BblJlaue TOKEHOB C
TOYKHU 3PEHUA OTHOTO y3JjIa

Hcriosib30BaHNEe BAPDUAHTOB pesIAluOHHBIX CYDB/I
OrpaHUYeHo ucrob3oBanueM ORM 114 Bcex cucTeM
OTcyTcTBHE IIOJIHOLIEHHOTO master-master pexxuma B
pacaopoctpaneHHbIX PCYB/] ctanoBuTCst mpobJieMoit
Beixon: nepenoc pemieann Ha noSQL CYB/I ¢
IIOJIHOIIEHHBIM peXuMOM master-master.
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Cnacubo 3a sHuUMaHue




