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Coaep>xaHue

© CpaBHeHUe

, . Sos
&Y Windows Azure wramazon EC2 oD

© C ynopoM Ha CepBEPHYHO YacTb XPaHEHMSA AAHHbIX

© Hawa 3agadva oueHunTb naatdopmbl € Nno3nymm cepeepa b, n
O4YepPTUTb CINCOK BOMNPOCOB Ha KOTOpble Hago obpalaTh
BH/MaHMeE npu pabote ¢ 6a3zamm gaHHbIX B «0baaKax»

© [loknag onncbiBaeT TEKYLLUN YPOBEHb Pa3BUTUA MAaThoOpM
(Hoa6pb 2012)
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[lna yero Mbl UCNOJIb3yeM «obnaka»?




JKoHoMuA: MacutabrnpoBaHue

—
—

© MunHMManbHble NpeaBapuTeibHble 3aTpaThbl
© HeT HeobxoaMMocCTn nokynatb cepeepa u 10

© MacwTtabupoBaHme Nog TeKyLLYHO Harpysky
Q YBennmyeHme ymciaa KANEHTOB,; Ce30HHas aKTUBHOCTb

© Onnaarta ncxoga M3 Harpysku

Russia




JkoHoMUA: OnepauoHHbIe pacxoabl

il i

il i
il i

© YMeHblUeHMe onepalOHHbIX PacXoA0B (3NEeKTPpUYeCcTBO,
apeHja cepBepoB, UTA)

© Bo3moxxHoe cokpalleHue wtata IT

Russia




JKOHOMWUA: BbliCcOKasa AOCTYNMHOCTb
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YTO Nnpomsonaet co CTOMMOCTBHO Pa3paboTKn?

© Bceraa av Hawa cuctema byaet pabotaTb B obaakax?
© W, BOBMOXHO, Ha 3Tou cneymbunyeckon naatpopme?

© MOXeM N1 Mbl NEPEHECTUN CYLLLECTBYHOLLYHO CUCTEMY B

«0bsaka»?
I-

©




«ObnayHble MoaAEAN»

© JaaS (MHppacTpykTypa kak CepBUC)
© «ApeHga» UHPPaCTPYKTYpPbI

© BupTyanbHble MalNHBI, CETb, ANCKOBOE
NPOCTPAHCTBO

© MacwTtabmnpyemMocTb Yepes
KOH®Urypayuio

© COBMECTUMOCTb C CYLLLEeCTBYHOLLEN
MHPaCTPYKTYypOU

IaaS © Kcnonb3oBaHue nonHon Bepcmm SQL
NHdpacTpykTypa kKak CepBuc Server

© HeobxoammocTtb conpoBoxaeHna OC u
SQL Server




«ObnayHble MoaAEAN»

PaaS
[hatdpopma kak CepBuc

| EEN
NHppacTpykTypa kak CepBuUc

© PaaS ([Mnhatpopma kak CepBUC)
© ApeHga naatpopmbl
© ABTOMaTMyeckas MaclTabnpyemMocTb
NCXOAA N3 Harpy3Ku

© Odusnyeckas PE€ain3allnid CKpPpblTa OT
MOJIb30BAaTENA
© Cepsepa, anckosasa cucrema, OC, nta
© ABTOMAaTUYeCcKoe COrnpoBOXAgEHNE U
obHoBaeHune MO
© OC un SQL Server




«ObnayHble MoaAEAN»

© Software as a Service (10 kak
CepBuc)
© ApeHpa nNporpaMMHOro obecrneveHms
©® [10 n paHHble HaxoAAaTCSA B «0bnakax»

Saa$ © B nepByto ouepesb OPUEHTUPOBAHO Ha
MO Kak Cepauc noTpebutenei

PaaS
[hatdpopma kak CepBuc

IaaS
NHdpacTpykTypa kKak CepBuc




«ObnayHble MoaAEAN»

22 Windows Azure &% Windows Azure

Amazon EC2 Amazon Relational
Instances Database Service
(RS))

Microsofte
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[aaS — ¢ Toukun 3peHuna SQL Server

Windows Azure VM Amazon EC2 / RDS

© MakcmmManbHO BO3MOXHas © MakcnMasibHO BO3MOXHas
KOHPUrypaums: KOHOUTrypauus:
© CPU: 8 agep © CPU: 8 agep
© RAM: 14GB © RAM: 68.4GB

© [NpeayctaHoBaeHHbIe Bepcum SQL © [NpepyctaHoBaeHHbIe Bepcum SQL
Server: Server:
© SQL Server 2012 Evaluation Edition © SQL Server 2008/2012 Express

©® SQL Server 2008/2012 Web
© SQL Server 2008/2012 Standard
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[lnckoBasa noacucrema B «Obnakax»

® B Hawm gHW «y3kmM MecToM» 0bbluHO aBadeTca 10
© lMnatpopmbl ncnonabdyroT NAS ¢ ceTeBbIM KaHanoM <=1Gb

© OANH CeTeEBOMU KaHaJl Ha BCE ANCKMU
© D/W Harpyzska (Sequential 10)

© OrpaHNY€eHbl NPOMNYCKHOM CMOCOBHOCTLIO CETU

© OLTP Harpy3ka (Random IO)
© Bo3MOXHO noaydeHume Bbicokoro vmncnaa IOPS, Ho 3aaepxkka (IO latency)
AOBOJIbHO BbICOKA

© Mopaep>xka RAID

© Yeennumpaet umcno IOPS; He yBennumBaeT NpPONyCKHYH CMOCOBHOCTb

.. © OrpaHnyeHmne Ha KOIMYECTBO M pa3Mep ANCKOB




[nckoBada nogcncrtema B Amazon AWS

© Amazon Elastic Block Storage (EBS) — «O6bluHble ANCKN»

© Hwuzkaa/CpegHasa/Bbicokaa Npou3BOANTENBHOCTb
© JlInmuntnporaHbl 1Gb ceTeBbIM KaHaNOoB
© [apaHTUpoBaHHOE (3ape3epBrpoBaHHOe) Yncno IOPS kak onums

© HekoTtopble VM No3BOAAKT MCNO/b30BaTh TBEPAOTENbHBIE
Hakonutean (SSD)

© [NpobaemMbl NnepeHoca AUCKOB MeXAY BUPTYyaabHbIMU MallMHaMU
© Amazon Simple Storage Service (S3) & Amazon Glacier —
AONTOBPEMEHHOE XpaHEHWE AaHHbIX C HU3KOW

NPOnN3BOANTE/IBHOCTLHO N Pe3epPBHLIM KOMNMUPOBaHUEM
© UaeanbHbl ans backup dannos




AunckoBaa noacucrema B AWS - 3aaep kit

- DB Name | File Name Latency ms

tempdb
tempdb
ProdDb
ProdDb
ProdDb
ProdDb
ProdDb
ProdDb
ProdDb
ProdDb

tempdev 52
templog

tempdev2 75
ProdDb 54
ProdDb_log  (12)
ProdDb_FG4
ProdDb_FG5
ProdDb_FG6
ProdDb_FG3
ProdDb_FG2

ProdDb_FG1

© 3agepxka (Latency) B peanbHoOU
cucteme (OLTP Harpy3ska):

© 68Gb RAM
© bes pesepBurpoBaHuna uncna IOPS

© @aunnbl XypHana TpaH3aKLun
(Sequential I0): ~10-20ms
© Paunnbl AaHHbIX
(Random IO): ~30-50ms




[nckoaa noacmucrema B Azure VM

Host OS Guest OS

App Windows
Azure Storage

<< <=0l =
Driver NIC

Page
- Blob

Hypervisor

Hardware

oooooooooo
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McKoBas noacncrema B Az

SQLIO Top 10 Read Results for Extra Large VM SQLIO Top 10 Write Results for Extra Large VM

Latency MS Avg
MBs Sec
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sequenti | sequenti | sequenti| sequenti| sequenti

sequent [sequent | sequent|sequent sequent|sequent
random | random | random random q’al qal q’al qial random | random | random qial qial
| K L

al al al al al
Eipalicm 64 64 64 64 64 | 64 64 64 64 0 pattern 64 64 64 64 64 64 64 64 64 64

Sector Size | Sector Size
DurationSec | 120 120 120 120 \ 120 120 Duration Sec 120 120 120 120 | 120 120 120 120
W w W w w

Read Or write| R R R R R R Read Or Write w w w
Threads 2 8 16 32 | 64 64 Threads 2 2 32 4 16 8 8 16
——LatencyMS_Avg| 127 a1 31 31 [—LatencyMs_sec| 20 2n | n 21 21 7 21 22 1
[——mBs_sec 125 | 125 125 125 | ——MBs_Sec [ 93 | a2 90 %0 | 90 89 | 88 88 | 85
los_Sec 2005 2007 los_sec 1436 | 1422 | 1410 | 1410 | 1357

random




CeTb

© lMnatdopmMbl NOAAEP)KUBAOT CNOXKHYH CETEBYHD
TOMOAOINHO
© YacTHble ceTu (private networks)
© JloMeHbl
© banaHcumpoBaHue Harpy3ku (load balancing)
© lMnatdopMbl MOTYT ObITb MHTErPUPOBAHLI B MMELIOLLLYHOCS

(on-premises) NHPPACTPYKTYPY

© [lepeHOC YacTn cepBepoB B «0baaka»
© WnTerpauwnsa c Active Directory




CeTb 1 Bbicokasa aoctynHocTb (High Availability)

© 3aAep>XKWN B CETU BapbMPYHOTCS NCXOAA M3 TOMONOTNU
© Pa3nuuHble gaTaueHTPbl, 30HbI, PETMOHB

© 3aaep>XKWN BANAKOT Ha apXUTEKTYPY PeLLEHMN CBA3AHHbIX C
BbICOKOW AOCTYMHOCTbIO U pe3epBHbIM KOMMPOBaHMEM

© SQL Server Standard Edition He nogaep>XmnBaeT aCMHXPOHHbIE
TEXHONOMMN BbICOKOU AOCTYMHOCTY




TexHONOrnMn BbICOKOU AOCTYNMHOCTA

© SQL Failover Cluster He nogaep>xuBaetcs
© Log Shipping n Replication

© PaborTatoT, ecam cnctema cnocobHa CnpaBuTbCA C
AOMONHUTENBHOW Harpy3kou

© Database Mirroring

© 3aBMCUT OT MPOMNYCKHOM CMNOCOBHOCTU CETU U 3a4EPXKKM NpU
ABYXdPa3HOM 3aBepLUeHMN TpaH3akLumm (two-phase commit)

© Always On — nogaep>XmnBaetca C orpaHUYeHNAMM

Russia




Ctpaternm pesepBHoro konmposaHusa (backup)

© CTaHAapTHOE pe3epBHOE KOMUPOBaHME NCNOAb3YET TOT Xe
CETEBOW KaHaj, YTo N 0bblUHbIE ANCKU

© Pe3epBHOe konnpoBaHue aucka (disk snapshot) kak onuyums

® Amazon AWS — onunoHanbHbIM NepeHoC pe3epBHbIX
Konun Ha S3/Glacier xpaHnanwa

o’

Russia




[lepeHoc cncrem: On-Premises — [aaS

© QDYHKLMOHaNAbHO BCE AOMKHO paboTaTbh 6€3 n3mMeHeHnm
© be3zonacHoCTb (security) MoXeT BbITb MCKAOYEHMEM

S rlOTeHLI,I/IaIIbeIe I'IpO6erMbI C NPon3BoANTE/IbHOCTBHO

© 3ageprxku B guckoeoun cucreme u cetu (I0 & Network latency)
© OrpaHunyenuns B KoHpuUrypaumm VM n brogxert

© Co3gaHume cTpaTernm Bbicokon goctynHoctn (HA),
BOCCTaHOBAeHUM nocne cboes (DR) u pesepBHOro

KonupoBaHua (backup) c yuetom 3agepxek B cetn (network
latency)

Russia




BO3MOXXHble apXUTEKTYPHbIE PeLLEHNS

© Data Sharding — He 3abbIBanTe 0O CTOMMOCTM pa3paboTku

e —
CeBepo-3anap,

e
CeBepo-Boctok

IOro-Boctok

Oro-3anap

Russia




Windows Azure SQL Database

Microsofte

Specify database settings
NAME

MyAzureDb

EDITION

m BUSINESS

MAXIMUM SIZE
1GB
.COLLATION
SQL_Latin1_General_CP1_CI_AS
SERVER

New SQL Database Server

Database server settings

LOGIN NAME
AdminUser

LOGIN PASSWORD
00000000000 NS

LOGIN PASSWORD CONFIRMATION
(IIITII I ] )

REGION

North Central US B

Allow Windows Azure services to access the server @
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CANLWKOM XOpPOLLO, YTObbI 6bITh NPaBAOM

© TpebyeTca noagep>xka nHAekcoB (index maintenance)
© HeBo3moxHoO yctaHoBuTb FILLFACTOR
©® Heobxopmmo KOHTpoanpoBaTs pa3mep b/

© B/l cTaHOBUTCA AOCTYMHa TONbKO AN YTEHUMA B Caydae
NpeBbILLEHNSA 3a4aHHOMO pa3Mepa

© HeT noaaep>Xxku napanieabHOro BbiMnoJaHeHMA 3anpocoB
© He ontnmansHo ana D/W Harpysku

© MNMpuHyaUTenbHoe peryinpoBaHue
npousBoautenbHocTU (throttling)

© He ontnmansHo ana D/W Harpysku

Russia




Bbicokasa AOCTYNMHOCTb

Data Center 1

[ T3
1
ﬂQLAzure/

Sl VY Data Syn
- DatalCenter 2

© Kaxgasa bl nmveert 2
penivkn B npeaenax
AaTaLeHTpa

© SQL Azure Data Sync (CTP)

penanunpyeT AaHHble
MeXAy AaTaueHTpamMu

© Backup / Restore
© CREATE DATABASE AS COPY OF

© SQL Database
Import/Export Service




®eaepaumm B Windows Azure SQL Database

Database

CREATE FEDERATION (ClientFederation (CID int RANGE)
go

ALTER FEDERATION ClientFederation
SPLIT AT (CID=109)
go

ALTER FEDERATION ClientFederation
Orders SPLIT AT (CID=200)

go

Clients




®eaepaumm B Windows Azure SQL Database

Clients
(CID < 100)
Orders
(Cid < 100)

Database

DzitRaob;tie (Cid >= 100 && Cid < 200)

Orders

CIlents (CID >= 100 and Cid < 200)

(CID >= 100 and Cid < 200)

Database
(Cid >= 200)

Clients Orders

(Cid >= 200)

(CID >= 200)
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®eaepaumm B Windows Azure SQL Database

© Share-Nothing apxutekTypa
© He nopaep>kmBaroTca cross-database / cross-federations joins

© He noaaep>XuBaroTCa 3anpockl B Npegenax Heckoabkux b/, /
depepaumn (fan-out queries)
©® CodePlex: Herve Roggero's «Enzo Shard Library»

© Qeapepaymm MOryT UMETb Pa3INYHbIE CXEMbI AAHHbIX
© BbIbop cTpaterun ana deaepupoBaHus

© PazbueHune cBA3aHHbIX AAHHbIX
© PaBHOMepHOe pacnpegeneHne gaHHbIX Mexay deaepaumamm

Russia




Amazon RDS: [aaS nanm PaaS

IaaS

© MacwTtabnpyemMocTb Yepes

KOHQUIypaLunto BUPTyasbHON MaLlUVHbI

© TpebyeTtca koHOUrypauma b/,

bannoBbIX rPYMmM, MECTOMOA0OXEHNS
Tabanu N NHAEKCOB

© HeT aBTOMAaTM3aUNM NOALEPKKM

obbekToB b/] (database maintenance)

ussia

Paa$S

©® OC 1 guckoBasa NoAcuUcTEMa CKPbIThI OT
NnoJib30BaTe A

© ABTOMaTUUeECKME MOoAAEPXKKa U
obHoBneHne OC n SQL Server
© ABTOMaTMuUecKasa penjnkayma AaHHbIX

© Wcnonb3yetca TONbKO A5 NOALEPXKKU
Bbicokol goctynHoctu (high availability)

© ABTOMaTMYeECKOE pe3epPBHOE
KonupoBaHue (backup)
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Amazon RDS

© ApeHpa cepsepa (instance) Bmecto b/}

© MakcumanbHo 30 b/l Ha cepeepe
© SQL Server 2008 R2 SP1; 2012

© O6Llas gnckoBasa cuctemMa ana scex b/l

Q© MakcumanbHbi 06bem - 1TB

© Pasmep 3agaetca npwm co3gaHnm VM
© HeT BO3MOXHOCTU U3MEHEHNA pa3mMepa

© CnyxebHasa bJ] — Rdsadmin

Object Explorer
Comect~ % &) m 7 (2] B
[ |} testrds.ck?iraz87zoc.us-east-1.rds.amazonaws.com (SQL Server 10.50.2789
(= [_J Databases

[# [ System Databases
= | rdsadmin

[ [ Database Triggers
# [ Assemblies

[# [ Service Broker
[ [ Storage
[ [ Security

[ | JJ TestDb

[# [_J Local Subscriptions
(= [_J Management

_‘f.J Policy Management

|3 SQL Server Logs




Amazon RDS

Microsofte

Russia

E New Database _ _ !E
ge 6 Seript + L4 Help

& Optio
. F,p s Database name: NewDB|
ilegroups
Owner: <defaulty I

IV Use full

Database files:

File Type | Filegroup Initial Size (MB) | Autogr... | Path

NewDB Rows..  PRIMARY 5 B.. _I D:ARDSDBDATANDATA
DE_log Log Not Applicable 1 _I D:ARDSDBDATANDATA
PB2 Rows ... FG2 5 .| D:ARDSDBDATANDATA

Bo3MOXXHOCTb U3MEeHeHUA
ceBounctB b/
He nsmeHsaercs

Connection

Server.
testrds. ck7iraz87z0c us-sast-1.1ds

Connection:
actsoft

#¢ View connection properties

Progress

Ready




Amazon RDS

© lMoaaepxka Bcex peaakumm SQL Server

© [Be Mmoaenn nnueH3nNpPoBaHUS
© CTOMMOCTb NNLIEH3UIW BKIKOYEHA B MOYaCOBYH onsaTy

© Enterprise Edition He Bk/itOUEeH B 3Ty Moaenb
© WMcnonb3oBaHMe COBCTBEHHOM INLEH3NM

® [lonb3oBaTesb OTBETCTBEHEeH 3a;.
© TNoapep>xky b,

® UenoctHocTtb B/l, Hananume cBO60AHOro MecTa Ha ANCKE
©  [loddepxka XypHana mpaH3akyuu (Transaction Log)

© lNlogaep>xky MHAEKCOB

= 00




Amazon RDS: Bbicokaa AocTynHOCTb

—
Primary -

© OnuuoHanbHaa Konua cepeepa/AaHHbIX
© Tonbko gna nogaep>xkm Bbicokon goctynHoctu (High Availability)
© HepocTynHa AN KANEHTOB

© Pe3epBHOE KOMNMpPOBaHMe Yyepe3 CHUMOK Aucka (snapshot)
© BpemMeHHOEe NpekpalleHne ANCKOBOU aKTUBHOCTU
© WMcnonb3yeTca konua-penauvka (Mpu Haamumm)

Russia




[lepeHoc cncrtem: On-Premises < Azure / RDS

© Azure / RDS — On-Premises

© QYyHKUMOHaNbHO BCe BO3MOXHOCTU Azure/RDS nogaep>XuUBaroTcs
nonHon sepcuen SQL Server

© WcknroueHne — Geaepaunm B Azure

© [unzanH cTpaTterum noagep>xkm b/l, BbICOKOU AOCTYNHOCTH,
BOCCTaHOBAEHMSA nocae cboeB U pe3epBHOro KONMPOBaHUA

©® On-Premises — Azure / RDS

© |_|OTeHLI|I/IaJ'IbeIe I'IpO6erMbI C Npon3BoANTENbHOCTBHO

© OYHKUWOHAaJIbHble OrpaHUYeHns
© OrpaHMUYEHMa MOXHO 060OUTK, HO 3TO TpebyeT 3aTpaT Ha pa3paboTky




[Noaaep>kka yHkumn SQL Server

Amazon RDS
Service Broker
SQL Server Agent

Database Mail

[MONHOTEKCTOBbLIN MOWUCK
(Full-Text Search)

Windows Authentication

MNoakntoueHne yepes SSL

LLiIndpoBaHmne gaHHbIX
(TDE)

gaaecoe

Azure SQL Database




[Noaaep>kka yHkumn SQL Server

Amazon RDS Azure SQL Database

TunmnsnpoBaHHbIn XML
XML NHpekcol

BesonacHbin (Safe) CLR

[nobanbHble BpEMEHHbIEe
Tabanubl

CeKUMOHMpPOBaHHbIE
Tabanubl

CeKkuMOHMpOBaHMe
yepes Pegepaymu

PacnpeaeneHHble
3anpochl
(Distributed queries)

FILESTREAM




CpaBHeHWe naatdopm

HoBas pa3spabotka
(YMeHbLUEeHVe CTOMMOCTN)

[epeHoC cyLecTBYOLWMX
cncTem

O6beM JaHHbIX

HeboabLion

CpegHunin

Boabwon /
CBepxbonbLuon

[lpocToTa
CeKLlMOHNPOBaHMA
- (Sharding — friendly)

Amazon
EC2

0000 00




CpaBHeHWe naatdopm

Amazon
EC2

OLTP Harpy3ka

D/W Harpyska

Bbicokas
OTKa30yCTOM4YMBOCTb
(High Availability)
NHTerpaunsa c
CYLLLECTBYHOLLIEV
MHDpPaCTPyKTypoWn

Windows
Azure VM

Amazon
RDS

Azure SQL
Database




JonosHuTensHble pecypchbl

©® Windows Azure

© Platform portal: http://www.windowsazure.com

©® Windows Azure Blog: http://blogs.msdn.com/b/windowsazure/
© Amazon Web Services

®© Platform portal: http://aws.amazon.com/

© Amazon RDS portal: http://aws.amazon.com/rds/

®© Jeremiah Peschka’s blog posts: http://www.brentozar.com

© O6e naatdopMbl MMERT YCNOBHO-beCcnAaTHbIE BEPCUU

Russia




Bornpochkl?

© Cnacmbo 3a BHMMaHue!

© Amuntpum KopotkeBny
© SQL Server MVP
© Email: dmitri@aboutsqglserver.com
® bnor: http://aboutsqglserver.com

Russia
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