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ol al7t Hot
7184 Zone(AZ) |I5H r e

cf
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WASL} Web2 active-active 22 active-standby
TxREZ 24510 0|53t 74 7ts

Block storage®E{O| H|O|H 28 AHAIS
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ts
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=1

GSLB? ( S0 www,abc.come
abc,g,ulcoudbiz,com: 1.1,1,1 (Active) GSLBY HolER
abe.g.ulcoudbiz.com : 2222 (Backup) @ server] BY0l 3F 1.1.1.1 Retun Auth DNSH 7] 55§

server! HEH01 322222 Retun

ﬁ *

GSLBI (H9H)
abe.g.ulcoudbiz.com: 1.1.1.1 (Active)
abc,g,ulcoudbiz.com : 2.2.2.2 (Backup)

7 www.abc.com 82 | | @IP YAHE

CEHE]
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e LB(Load balancer)= Q=90
MH|AE H|25}7| 26l default
o|=2t +d (EEH = HE oF)

STEIVLY o VRS 7HAF MH{S MAMSH= 27t

[

WAF ‘ ' o| =3} Default2 0| S22} /3 ECt
o WAFE AfAM%H Iy sjLiat
JWAF A S 1CHO| 7HARA E off B
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MySQL replication 7|

% o X =2

olr

MH[A

ucloud DB

BIN LOG
DB A +
MdoH Back
MY-5QL o
— S —
— 4548

Parameter 7St
Group DBHIE/E

£42 DB 44 ¥ 2|

B2 T s
DB &%

=3 HE 71s

Data ADD

o|F=t #c|

e MySQL Replication= O|&3}0] Master -
Slave O|& 3}

e Linux CentOS 7|gt

AFRRPZL A3H 23 7ks 7|7t BrE
Xt& backup =2

Snapshot 7| 52 St B

DBOj| Lot Ats K| 7|5 MS
SUHE 7|5 MS

Multi Availability zone X|&(&2|H
X|2[¥ DR 7|5 M)

e MySQL Replication2| slaveE

read2 O £ scale out 7|5 A&

e Replicaislave) 1E 22| 0] 7|5
o MySQL multi version X| gl
e DB HEZ X0 1E 2|2t ucloud

DBO,_IZ,‘M 4= 8l 2| 7|5 82
HNao=z Eof 7&2}

e DB 7|52 Open AP 7|5 XNl&
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Application

Dis-
advantage

=2, DR 148

Distributed Replication Block Device
- =5 CHIO|AGIEDAS, S&8)0| HE

. Actlve -Standby (Master-Slave 1)

« Asynchronous, synchronous -4 25 7t&

» Network based RAID1(Mirroring)

Base application

+ a conventional file system

* Shared disk file system

* Logical block device(LVM)

+ Block deviceE AF23l= B E O|Z2|#H0|M

Advantage

* Real time update on slave
+ Consistency guaranteed by DRBD
* Fast recovery after failover

Disadvantage

* Duplicate data

* Replication S}= &2t slave DRBD deviceZ

o
MES = BlE

* write performance is reduced

— DRBD (1/2)

file system file system
11 it
DRBD TCP/IP TCP/IP DRBD
15 v it v it v
disk driver NIC driver NIC driver disk driver
A s
@ network connection @
hard disk hard disk

el A|AEI0| DRBDE Sl H|O|EHE disk driver®
=S disk driverZt %EP‘" Ol disk0j| 7|2 stC}. O Mj
DRBD= TCP/IP EA S S8 EHAHE 7= A
H22| DRBDO| 2|11 |% SollA OO =
mirroring =IC}.



o1 VMZL| 0|==}, DR 4’4 — DRBD (2/2)

keepalived keepalived

Write I0= M 7|7} 2ZC|AA% 22
Protocol A TCP IP send buffer0f EE&6}H 2tz =
A = I==ol L}

<auto failoverE &|ot 144>

Write IO= M 7|7F 24 C|A3 2} .
Protocol B remote buffer cache0f =&5tH 2t= = DRBD failover

Ao 2 7IZ=SHC} * Filesystem check 7}=(5X)
* mysqld is started(1~5Z)
« InnoDB crash recovery(1&2~% A|7H
© MH7} 7t E
* Auto-failoverE 7155t 517 2[5l keepalivedE O|-&5}0

Write IO= A 7|7t 24 C|A3 9} =28 &2 Mo Zoff Ikt (keepalived 0|F2})
Protocol C remote hosto| 22 C|AI 0| EEHsH * F =EO| H|0|F ConsistencyS SUMO 2 12 2 [

Hgloh +90|1 CHE SR M1 Z2oto] Z| et

22E Ao8 aFet: uptime(HAIE 93t FAIE B + 918




02

LifeKeeper
DataKeeper

Application

Dis-
advantage

VMZ2| 0| =2}, DR /g - Steeleye (1/2)

X ucloudOj| A H| 3 5HX|

LifeKeeper
« Linux/Windows A{H{-& HAZZM
DataKeeper

* Block £F2| EE= file system=F2| Data replication

&2 M (Synchronous, Asynchronous X|&)

Data replication only

- Glo|E{of Tt =H 2t HS

VM HA + Data replication

* VMO HA X H|O|H 2| =X MH|A HS

Advantage

© AH{2| HOHA| HA K|S

© VM| =X MH|AE HS

© VM 3L AMH| HA|ZHES KIS

« CPU MZ2| S SHAI X 227t Hg

Disadvantage

« FHAE EAWMH 52 VM Es AE2[X])
© 1179 BfO| A H|E

LifeKeeper
DataKeeper
in ucloud

A 7

in ucloud

Failover +
Volume up

FREFM (B 01 29)

A A HA MH| A2 2 ALEE VMO
=XH-E PODO| VM - d= HIO|E =A|

A= VMO H[O|E] FOiA| =X VMZ 0| &350
MH|A s

ZXg VMO| Xtel2 VM, Storage Z+2} 24|
el

Web2,Web2" = Windows 2008 64bit
template + 200GB Data Disk
Webl,Webl'Web3,Web3" = Windows 2003
32bit template + 200GB Data Disk
NFS,NFS',DB,DB' = CentOS 5.4 64bit
template + 200GB Data Disk

Web server = 100 sec(avg)
NFS AH| = 60 sec(avg)
DB server = 40 sec(avg)

Initial replication & &: 40MB/s

100GB volume : 50 min, 1TB volume : 85 hr
x7| EX|A| CPU AFE2E 1vcore VM 7|F
Ha 10%

2tA| synchA| CPU AFEE2 2~5%

7| HlO|e =XAI0 = MH MHE|A 7S
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02

Data replication only HA + Data replication

Another pod

XM E VM ( nfs server)

M N T/

Web2 Volume

Web3 Volume
. ————————————————— S — -
DB Volume
ABVMEY 2HVME S

e L
N AN Y
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File synchronization utility SW

« Data transferE x| A3}5HHA IHY o
Rsync ClMER|S 97 BRSHs F a4
L£2MOZ A 282 delta copy2t=
£840| UCt

How it works

Disadvantages

« AL SY|R2E A0 O3 E (85 =H)

© S0t Ot 7t RO S7|2t £H=7t RO
L&

- EMHO|LL B AP0 B2 AMH{O]
CHoAM = HAIZE S71817F A2l 2715

* log backup & 87} N|oHA

X 7|E}, deltacopy (windows&) S §Alet 7| 52 N &Sk= C}

- File THR(o| =X HAlo = F7|2} HhA 1.
- 8 Sl ool 37| BiEsE M350 >

S7|oke meds Z2Fetot R
Advantages = <<
+ 2fo|HA HIS g1 -
+ ZHERSED Z 82X 0l copy A move X| = = i =

£Q

ojo
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Advantages

Dis-
advantages

Applications

1 Master & possibly multiple slaves

Replication2 Slave Server?} replication= 2[¢t
RequestE H ML}

Master Server= Slave Server®| Credential&
2015t = transaction fileQ! binlog}& o
eventE Slave Server2 H UL}

Slave= 2| eventE HIE O 2 relaylogE £2LCt.
Slave?| threadZ} relaylogE 9110 AISHSICE

Scale-out for read, Geo-replication 7}=
Slow Y EQAL} HEQA £7F CHEO| =
=2H(Asynchronous Al)

LB for read, HA for read

No Automatic Failover

No Guarantee on data consistency(Async)

No scalability on write

Master — Master2 L84 7+solLt AX 2=
DB Fetdofl 2X7 AN 82 == Argetet

Master(write), slave(read)

Read transaction2| scale out2 o+ £5}
SA8O= Jha Bo| MY

=3}, DR - MySQL Replication (1/5)

Master Slave

slave.cnf

master.cnf black-bin-xxxxxx.log

black: 192.168.0.31 blue:192.168.0.34

<2719 x>

Web Servers

Master(| 500

.
2T,
/'s
-
-
-
-

Lo
e
a

Replication
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Replication 2rAl

Topologies

Slave(read)

Master (read/write) Slave(read)

0| 7|2 = * Read load balancing
& + SlaveZ &}L}9| ackO|
AU E mastere 7|3}
E| Z40 2 clientOf| A £
« T4 H|DE 80|
+ read load balancing

2t
|

I op

+ DSemi-synchrous :
2t = MySQL 5.5 2E K&
« Synchronous : MySQL Cluster B 0f| A2t &2

5884 ARSI & BHC.

Master-slave(1:1) Master-slave (1 : n)

Magter (read/write)

Slave(read)

Master2t read/write

1X} slave= 2X} slaveQ|
master&at

S 9l 9F| B4 0f2i8
AS +=2 57|31 0l2{F
loosely coupled synch :er
HZO[Lt =O| B0l Qi=
If| o[ XLt "*E?“Oﬂ ol&

3}, DR - MySQL replication (2/5)

* Asynchronous : slave2| acknowledgeg{0| transactionO| commitk|=
X|ASH SHLEO| slaveZ2 EE ACKE

Master-slaves of slaves Master-Master

Slave(read)

Master (read/write)

read & write load balancing
write & 2Fa

HIOIE Ygd(ntegrity)
MRIZ| &
JEHE0M= Z 20X
OI-

|I||

Ao = 7+ (Default)
2015 OF master?| transaction commitO|

.+ Of2jet 20| Cheret topologies?t X8 7Hs 310 Bt 7H2] topology0ll F 7HX| O[4te] HAlS

Multi-master ring

read & write load balancing
write d-& 2FAf

HOfEf g &g ntegrity)
XIZ| =

51| S8

SEStL #2703
O|2HQl =



o1 DB 0|&<}, DR - MySQL replication (3/5)

7=

Synchronous

master’} slaveZ £E{ acknowledgeZ
2koFS [If transactionO] commit

Master@} slaveZt0]| |O|E| S 7|37t 7+&

T =3y

MySQL Cluster {0 A 2F K=

Transaction 2F2A|ZH0| M|7}X| BHAl =

e =8 (85)

Asynchronous

slave2| acknowledge g1 0|
transactionO| commitk|= A2 &2
ZtZ=(Default)

Transaction 2FZ A|ZH0| HHFE(slave Q|
commitO] £ef 4231 2)

o2 slaved SHLITF 57|22} £[O
Sl &t slave= read load 24AHS 2|5H
clientd]| availables}C}t

HAA| OO|E| 57|38 K| &AL
2d 7ts

ZHOH Al Master®} slaveZto| H|O|E
=X 7t Ol M7H] &4 &
Mg a3

2712 Y A| master — slave?t
0|} 2 UK| LA

Semi-Synchronous

slave0j|= asynchronous, client0f|=
synchronous (delayed -acknowledgment
commits)

H| A HFE transaction 2FF A|ZHA|
R )

DB client= 0| A| master —slave 7t §|O|E
7|2t 2%

o slaves SHLITPH &7|2} £[O] = ST
slave= read load 2AHZ 2|5} clientd|
availables}CH

Transaction 22 A|7HS
asynchronous2f Al HC} =2l

Master ZHOHA| H|O|H S7|3=
synchronous HHAlHCH= & HEL|X|

ore
Ls o



o1 DB 0|&=3<}, DR - MySQL replication (4/5)

Replication in ucloud ‘ ‘ ‘
udloud D240l HQUH BB A} Eﬁ E& .......... .
& N N

AALZ} replicationd} sharding
= 0|85t0] A|AHES =HEot
At

([

s& 7=
|

=

SCa

LB O|=3} DBO|| CHst read cachedat 2 B E DBMHE 1 Master, 2 Account DBO| H|O|&2€ +Z
DB #z2[0f Lot ds et Slave= 145}0] read HOE RS0 £IIE &

WASZQ| scaling out2 &%t LB transactionS LA} AF

(LI



o1 DB O|Z=32}, DR - MySQL geo-replication (5/5)

MySQL Cluster-replication /4
 [O|O|Ef MIE{LHO|| MySQL cluster -
« O|O|E MIE{ZF replication 143
Replication /4

« [|O|E| MIE{Zt replication@ 20t 14
© Z|EF A7 HX| 9 =80| 7t

Z2 O|Oo|E ME LJojA= synchronous 1S
£t ClusterS FA4sHCL
. |O|E1 MIE{Z+0]l= asynchronous replication=
¢t 0|0l 57|22t &3 DR 0|
7} StC.
* ClusterZt &7|2t= MySQLOHH NS5t
collision detection 3! resolution 7| 0| &

X OF Cluster

- AMZXOIA 2Lt 712 HOIHE IX|AIA CilO1E] ez
Advantages latency FEkS % A5} Replication(Asynch)

« Disaster recovery 14O 2 OFHM Zs}

» O|O|E{ MIE{Zt network latencyZ} bottleneck
Dis- * Master 't &= ZOJA| asynchronous replicationf|
advantages [[H2 [|0|E & 7|3k consistency) 2A| LAl
* Cluster NDB2| d5 &A|, 17}t9| 2f0[MA H|E 5}l Cluster




02 DB 0|=Z2}, DR - MySQL Clustering

Applications

+ MySQLut S

MySQL servers

¢ SQL commandsX 2| %! NDB2} 4l

NDB cluster Scalable on three levels:

. x Au0E 1, # Applications
Query M 2|t Z1IE MySQLY| return L tisscpaal

* Application, MySQL, NDBZ7} S &AM O 2 scale 3. # Data Nodes

out 7}t £

» DataZf peer Data Nodes Cluster2+0f| A
SynchronousstA| SH|=ICt 2+2Ho| |0
L= CE HOH S ESu 25 AZEEY
AL H[O[EH= 0 7He| HO|E =L
M e

+ No Single Point of Failure

- 28 T HO|E HZ HO|H & 7t Its

« HA, High Performance(Active-Active)

* Automatic failover

- NDB2| 450| =i &822= & X0[X|
Dis- ASOOlH 24 ME22 21t Join query MySQL Cluster
50| =2
o —
© A7to| 20| A H|8o = 822 AtESH=

o= 7ol gie

Advantages

advantages




03 DB 0|=3}, DR - Galera Cluster

DB

« MySQL or Maria DB AtE
wsrep

« wsrep APIZ & 7t S
Galera Replication

* Synchronous Bf41 9| Replicationg K| Clients

- 37| &4l HIo|H =X

+ Active-Active HtAIO| C}= OfAH 7d

P EECE N == A T Conaction

- SE EEH A XSL2 T & HA

« AZ02 M E X7}t

- 3 TP ehe3t AN 2|2 2|7 o)y Mult

+ 7|Z0| MySQL Z2f0|91E B o2 St

- OfAH/=e0/E 7t E1|0IE1 7|2 XA S Synchronous

- EZiMM SAI0| G Replication
Advantages

© A/ BE gmo| ts
- SCIO[AEO| CH7| AZH0] ZX| HE

© £ 37t A|OICE HO|H X2 —b"—ﬂ 2
« AH ZH OF FHR LA 0[] *P Exc
« BELE0 ST EOIHE IE &7t &H|

Dis-
advantages




04 DB 0|=2}, DR - Sharding

SID (PK) cust telno

SID (PK) cust telno SID (PK)

cust telno

. « Z2 H|0|]S2 0|2 DBRIARA R =H E&5t= WAloz2 o{F2|F|0|H0j|M F2HSIAHLE
Sharding sharding 21 Z 8 Eof| L& SIC}(MySQL proxy7|HE2| Spock Proxy®} Gizzard, Cubrid
sharding 50| QIC}.)

« search, read/write load &4t
* Scale-out0]| 02 §2| ¢t cloud-friendly architecture

Advantage

I 7H0]| 42| shardoj] CHSH £ FH A QI joinQ 4t E7}
+ shard key(column)Z}2 |0 E OFE!

« = 74 0]4tQ| shardof| CYjSt transaction &7}

Disadvantage




o5 DB 0|=<}, DR - MySQL with Cluster, Replication

IS Cluster PPN  Replication

« Transaction-safe
' * Master — Slave £ ==
 Real time £X|

e ' ‘ » Active-standby
* Active-Active 7+

« Active-Active(write-read)
* App, MySQL, NDBZ} = &/ QI Scale-out

* Clustering@ 2 DBA{H| HA 2%t .
- HO|E O|F =t

Ja}
bl

S| Scale-out

0

+ Scale-out for read
* True DB redundancy

» No automatic failover
. D7to| 2fo|MA H|
cH - HEQA 7|Hto| 57|38} 4 2X|0f M2 HSKst2
AFRSIZ0)| A= BHo| MO|X| 2

» Data consistency Not guaranteed (Asynchronous)

2 * LB, HA,7} & @3t application * Read-intensive®t application
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Advantages

Dis-
advantages

SQL A EHR|9] clustering
S7 2E2X| ER
Active-Standby 714 25 7ts

Cluster2 FA =l MEHE7H0]| heartbeat2
M2 Active-Standby T+Z&=2+H Standby
MHE 2 automatic failover =IC}.

Clustering© 2 DBA{H{ HA E %}

3R] AEZ|X|= scale-out & 2= gl
DB A-|I:|-|E'P HA, LB =
AD AMH{7} QlOfof &t

gjo

59 2B K= HEZ 0|53 52 4% =
AAEI-'
ucloud 24 0|

M 38 AER|X|= ucloud
NASZ M 7t

=3}, DR - MS-SQL with Clustering (MSCS)

SQlServeri rontoso,net SQLServer2 xontoso.net
SQL Servar 2008 R2 SQL Se 2008 R2
Windows Server 2008 R2 Enterprise Windows Server R2 Enterprise

MainServer.contoso.net
* Active Directory
e DNS
o ISCSI Target 3.3
Windows Server 2008 R2 Enterprise

Shared Disks



07 DB 0|==2}, DR - MS-SQL mirroring

* Principle server@t A{H| A, Mirror server=

principle server 20l A| failover(automatic/manual) E;; Server ;‘" S
-+ DB2| HAS a3t ld(a=2lx] e iy Py
— Data flow — Db_l
* Principle server?} Log recordE mirrorA|HH 2 as principal as mirror
HUM EX|E 5l synch BHAlI T} asynchEALO| ff[;':_rl fjfg‘ﬂ"*_’l
UL
+ Synchronous for consistency
* Asynchronous for performance
3
B Witness
« Synchronization replication2| Z-2 automatic A
failover 7= (auto-failover$|sl| Witness A{H (optional)
Advantages 28) 6<f
- DBQ} AEZ|X| HA (RS AEZ|X|7} OfL|E}
2R AE2|X| ALR) |
5 5
&

&
Dis- » No LB for DB A{H{ _ e
« HALA| PrincipleRt 7t 31 RO A|= mirrorZt .

advantages 7128}




08 DB 0|=2}, DR - MS-SQL replication

Advantages

Dis-

advantages

PublisherZ} transactionOf| CHSH A4 AHSH

Z 1 EDistributorZ} sjAdStD 0|2 HIEIC 2
subscriber(s) S| Al M|-&3FH Publisher}
subscriber(s)A}0|0f| consistency F-X|

Transactional: Z|== snapshot 7|2} &
transactiondj| °|st 7|3}

Merge: Z|Z snapshot 7|2} 1 2
Distributor?} Publisher@} Subscriber(s)2|
Updateg =7|2}

Snapshot: =7|& © 2 Publisher0j| A{
Subscriber(s)Z snapshot EL{A 7|3t

Subscriber(s)E read-onlyZ T1/45}0] LB 7t
Subscriber(s)7} write, read LB7}&(Only Merge
replication)

No Automatic Failover
No Guarantee on data consistency(Async)
No scalability on write

Custom Application

Transactional replication typically
begins with the generation and
application of the snapshot.

¥

Publisher !|

Aicles
Publication

Distributor
v
3 Log Reader
Agent

Distribution
Agent

Distribution
Database

Subscriber l

Aicles

Subscription
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» MS-SQL Cluster(DB) + replication(Storage) Advantages

+ Publisher &t & MHZ Cluster2 T35+
718d& =0olICt

* SubscriberE Z=7}510{ AE2|X|0f CHSH
g S =2I0k

* Publisher= write0f| L3t AHS ciotst T Dis
subscriber= read 2 1S EHESIEE
O Z 2| 0| MOf| A S AH[SHOF SHCH

advantages

2}, DR - MS-SQL Clustering with replication

7+ d: Cluster failover

2HEFAM: read G|O|E{E subscriber2
HAIA|ZIOEM ASSHAIS 1) St &

AL

No write storage HA(S 7 2 E2|X| AtE)

No write storage redundancy

Clustere| 28 AEZ|X| ROJA| MasterdistS
subscriber2 =291 Mzt = Q

Cluster Node A
Publisher

Cluster '*Ode B Distributo

Publishe!

-

subscribers
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DB 0|=32}, DR - MS-SQL Clustering, Replication &
Mirroring

1

Clustering

DB server HA X| &

Q9 AERX| ER

Active-Passive 14

DB A 2% Q| Clustering
Clustering® 2 DBAMH| HA 2%t

S>3 2E2X|= 22 O|F3 5
DB AH{Et HA, LB =
39 AEE|X|= scale-out & = Qf

gjo

DB Server9| 74240 ZQ38ILF AEZ|X|

59| scale-out0| 9= 2

< Mirroring

StLte| G| O| EfH|O[ A0 CHBH 2742
SAHES ME CHE SQL serverf|

2= A

Principle server@t A{H| A, Mirror
server= principle server ZOjA|
failover(automatic/manual)

Principle-Mirror

Synchronous/Asynchronous

HA for DB server (Automatic
Failover)

Mirror DB ™A ZX2F A| M2 27}
No LB
DB 7879 2&f0| 2L5tLt DB

89l AE2|X|9| scale-outE
Zagle X2

4 Replication

Z2 O|O|E{H| 0| 20f Chot SALZS
o2 7ief CHE MHOf E2t5h= A
Publisher-Subscriber(s)
Active-Standby 7=

LB for read subscriber(s)

LB for subscriber(s) read &
write(Merge replication)

Replication= DB, table 52| tH2|2
Mej7hs

No automatic failover

Read M= scale-out



11 DB 0|=2}, DR - Oracle RAC(Real Application Clusters)

o Cluster7t4 9| shared-nothing, shared disk2] CE Cam =
StAE shared cache O}7 |[EI 2 S23510] : - -
DBO| scalability?} HAZ s A|0f EZSHTt . = — =
- - Application / Web Servers . -
HR HR HR
: OraC|e InStaanceS: 7_|F gﬁgo.” DB OI_IﬁEI_-lﬁ z:llﬁscenter szTZemer z:IIIeSCEntEr

e Oracel clusterware: cluster +410| & Q 5t
7|55 N3dtn &2|5tH oracle DB2}
SYHoz UXE +& ULt

« SAEYR DBOIAHAE MMsin
ClusterwareS 0|23}0] Z4t SAEES
Za[otl 22| S SFols =S o
7%l o 244 DBO| HAQ} LBE S A|0]| 7FsSHA| AT 1= e

st

« LB for DB server (throughput 2+4f)
« Clustering® 2 DBA{H| HA E%t

Advantages

o 29 AEP|X|0 CHSY scale-out 27}
&>57 2E2|X|7} Single Point of Failure : HE 2

U DU

DBAJH

Dis- Ol K_._" J"'IB. CIMH APAMH| 1-6
advantages - ds= Lofet st Cluster == Z|CH

67H2| = E ML O|CEEH O|MEEH 330%™ =M RACASIXL  RACARIXI2 2E2|x|

‘50| Bo{g) WA} At

Shared nothing : At

F 8 OF7|EIM0| A 017| M= 0|52t DBOIZ |HIMO M e EZH0| B 22| S/SHA| Y0 SAPHQI 22| 7HK[= A
Shared disc; : C|A3 S AE

2|X| & SRt= A2 AE2|X|7} 7|& MS-SQL clustering2 A E2|X| 7t single point of failureZ} =IC}.



12 DB 0|Z=Z2}, DR — Dual Primary Cluster File System

« Oracle RAC 8 AEZ|X| 0|53} 71
- MySQL o] AE2|X| 0|53} 71

DRBR

- =5 2 Olo|& =X
OCFS2

© AU/MT| BEO| SAE BE
« A XAl Locking Et2|

« 7| ZA9| HIo|H =X
 Active-Active BfAIO| Ct& OfAE 14
« EX™ LE FOlj A| STONISH AT EIE AIEEQ

« JjE QIARAE 2 C|AT ALEE 1L
- Of2H/=20/2 2t HOolH 7|2t XA 8l
- EBMNE R40| gl

- SCIO[AEO| CH7| AZHO] ZX| HS

© LT F7h MO} HO[E =X 2 Fof 2y
« AH 2t OF AR LAO[E Fof 2
« BELE0 SO HOIHE 7AIZ S SHI

MySQL
Active 1

MySQL
Active 2

— N
~

DRBD

— N
~

DRBD

OCFS2

R =
http://developer.ucloudbiz.olleh.com/blog/serverUse/DRB
D--OCFS2---dual-primary-cluster-filesystem-/

OCFS2
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=2}, DR - Cluster 7|= H|1l

ORACLE’
DATABASE

Oracle RAC

e

Transaction-safe

Real time 2%

Active-Active =

App, MySQL, NDB7} =& & QI Scale-out
Shared nothing = (H 22| 28 Otsh

No Single Point of Failure

Clustering@ 2 DBAMH HA E%

=3 & H0|5 #g, oY = 7}
ts

LB for DB server cluster(throughput 2+

HE%3 7|22 NDB 57|=t & =0
[ dsXiolz &8&80AMe Ol
MO|R| BE

282FO| HIO|HZ 7HEtet F2|E
A= App. € AFO|E MM KZL IHY
Eg

2 E2|X| HEHO|H ME S

StLES| H|OE{H{|O] A0l CHSH 272
SAES M2 CHE SQL serverdf|
Hatdt= A

Shared Nothing 7+

Clustering® 2 DBA{H{ HA &}

S5 AEE|X|0f CHdY scale-out =7}

_n_O 7 2E2|X| 7} Single Point of
Fallure. HC2 0|53 ER

7|98 DBE AR O EZ mt2
referenceZ} QICt AEZ|X|=
SANO|Lt AEZ|X| HEEZ] 0|53},
RAID 1A E02 Hlst 2 QIC|

Cluster7t43 2| shared-nothing, shared
disk®| StAH|S shared cache O}7 |EHINH 2
=23} DBQ| scalability2t HAZ =A|0
BB

Shared Everything 22 02 2| S

Clustering@ 2 DBAMH HA E%
LB for DB server cluster(throughput 2f2!)

A E2|X|0f CH3H scale-out 27}
S 2o *EEIXIW Single Point of Failure :
I:IZIEE Ol |_ u.l_g_

© 1179 BfO| A H|E

Cra 11710|7] = SpX| 2 QP8 A 2l
DBRtE S Rlots 7| @ 1250] EO|

AHESEAL AL



14 DB 0|==2}, DR - Redis

http://developer.ucloudbiz.olleh.com/blog/cloudstack/ucloud-Redis--/

+ In-memory key-value @4!9| {|O|E MZE=
X| 810 O = write/read £ & E&t
* LISt data types X|&SHCL

e Master-Slave2 A5}, sentinel RES
ZH= A|7 Redis instance®| AEj ZL|E{ 2 3
auto failoverE 7|5} stC}

« Key gtZ hashingd}t0q key/value pairZt X 2HE
shardS MEHSHS HHAI2 0|8310] £+HA oz
2HH0| 7}tk

* In-memory: HE IOPS A
* Persistence: [{|O|E{ £ disk0f XZ5H0] G|O|E
QAHEX|, K AtEEA © 2 = snapshot} AOF

Advantages bl x|2)
. Shardlng/repllcatlon0| 0|: Query Off Loading
7|EE AHESHY dsd 7=

. Dj@a|Ect 2 HojEL 2xere
« Clustering 7|5 X|€l Ot&} (20134Q K| 0] X)
* Shardingg 20| X|7Hs}{Fof &

Dis-
advantages

Sentinel: Redis| 24 A|AEIO 2 redis-server0]| —sentinel FM& AR50 sentinel T2 M|AE Al3H
Query Off Loading: master node+= write only, slave node+ read only2 At235}= 4

AOF(Append on File): Redis| 2= write/update ¢ 4H2 logt0f| 7| S50 A7} down E|HELE,
E‘”OlE‘I OAI I I:IFAHol.xl OFO

[ Sentinel I

Redis 14T

App (Server A

lity Server

MySQL Redis
master master
MySQL Redis
slave

Sentinel SZH2l2|

[ Sentinel I

Master HHE Q121 A| Master ZHO[jtAd A

slave '

[ Sentinel

SlaveE Master2 HZ

X}=0o 2 Slave ZHX| (ping H|3)
Sharding® E3+ 82eHt
Client
b
redis #1 redis #2 redis #3

key : 1--1000 key : 1001-~2000

key : 2001~3000



15 DB 0|=z=}, DR - Cassandra

* Big data2| E4F X2|E ¢let H|O[H H[O]A=
C d oot 27|0r Fd(rowDiC £45 CHEA|

assandra TA715)0| 8t key-value X2 HIE M52
2

* Redundancy 7+42 Ct21t 20| O|F|TICt
1. clients?} write opeation= cassandral| 0=

DZone A
L EOf ook
2. Cordinator '=E7} H|O[E{2 == S} Ct2 2 2
=0 =Xt
3. L. E=0| ackE Coordinator=0]| returnstC}.
4. Coordinator?} ack& = E-=0] returnstCt. A
5. H|O|E{ 7} internal commit log C|A 30|
7|2 gc
* Fault-tolerant with replication
 No single point of failure
CCICIECE - Read/wiite scalability (0121 == 7} ZHOf AJ0fl & 3
Lo} QI = EOJA] AfH|A THsS) .
* Join opertion X| &l Ot=
Dis- « M = ZE7bA| CIO|E REHY A2 A2
Zone B

advantages

M= 2| 2t 2 objects2 MEHO[ O{24&

1) J12I0||A zoneE data center EFQ| 2} HIFA] AZIs| = =



16 DB 0|=Z2}, DR - Replication, DRBD and keepalived

SEAH]

ucloud 1491 D&
replication, DRBD2}
keepalivedE 0|8+ A|AH

= At

MySQL replication

DRBD

Keepalived

DB1 DB2 DB3
DB1 master active =~ DB2 master standby DBS3 replication slave

DB1E Master DB3E slaveZ replication 444
No auto-failover

DB3Z "X =% 3 read load 24t
Block device £t9| 2 x| 2|é DRBDE A}23}0{ DB1O| j|0|E{E DB22} S7|3} 8Lt
keepalived710j| .= heartbeatE MZ £5=M35t0] 2X| LM A| failover 7|5 X| 2

Keepalived12 DB11} DB27t2| active-standby auto-failover

Keepalived22 DB11} DB37t2| LBE S9! read load &4t
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