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Massive data availability architecture practice
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Capacity = Pop Scale Methods £ EeE L0 P RIS

’,; & Read/Write Separation
¢ Reading far more than writing
Vertical Shard & Latency tolerance

o High availability read requirement

Q
%GQ%@ o Vertical Shard
\“&'{@ ¢ Business dimensions (TRADE. PAY. TRANS)
S
€®
X ¢ Horizontal Shard
>

Horizontal Shard ¢ User dimensions



Capacity = Bottleneck MREE L) MR RS

NeEabin

NECTIONDS

OceanBase: 2M per conn)--VERSION 0.5
MySQL: 10W conns limit
RACLE: 8-10M per conn

IVNIT MIEMORY R
OCEANBASE: Conns. Fetchsize. Sqltext...
MySQL: Conns. Fetchsize. Sqltext...

\ORACLE: ( onn-pools. Conns. Pscache. Ps-memory J

r ~
NET
bandwidth

\ Y,

e ~
CITY RESOURCE

L IDC. Electric power




Capacity=> Solution £ PEee LN P RIS

USER LAYER { USER LAYER

NETHODZ LOCAL/REGION

APP LAYER ) :> [ USER ROUTE ) All requests are able to be completed

@ @ within a single REGION

[ DATA ROUTE }
CONNECTIONS: Becomes 1/n

@ NET: Reduce the Internet-based
DATA LAYER Interaction between SHARDS

e N e T SCALABILITY: regions can deploy to
[ | DATALAYER | [\ anywhere

APP LAYER BENIFITS:

USER1 USER2 ] [ USERN

SHARD1 SHARD2 SHARDn




Capacity=>DB Topology Map

QITYl
GDBW
GIOtRSg/J({ ASYN
/ SYNC
/ )
ﬁIT Y2 / CITY3
. GDBR CDB . GDBR CDB
City e ;/ j LClty i %
RW RW \ RW RW
5 5 5 5
RDB1 RDB2 RDBS8 RDBn
W Re Re J Re Re ;.- )

£ 2R CmPRES

4 I
How to deal with host.
IDC. city failure?

N J




Stability =>Ablility and Requirements

A 0 MIN
B 0 10MIN
C MIN MIN
D MIN 10MIN
X OTHER OTHER

C
Requirements: In the financial system , How
> 3A+3C < to weigh availability and
consistency?

a mEee

HOST 1
IDC 2
CITY 3

) MR RS
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ACID TO CAP/BASE E£2."ERR N WPRIES

ANbabomi i 1 E01 MO RSN IG SANce

P
¢ Not always partition
C

FULL ACID

AUTOMIC

e

Consistency

CONSISTENT

o —ENE

Availability .

¢ Many consistency levels

ISOLATION

R

July 28 2008

Volume 6, issue 3 =
DURABLE

o A

Base: An Acid Alternative

In partitioned databases, trading some consistency
for availability can lead to dramatic improvements
in scalability.

Dan Pritchett, Ebay



ACID TO CAP/BASE ﬂ,ﬂ'TEE :,rf‘ N B R IRPE
An ACID Alternative

If ACID provides the consistency choice for partitioned databases, then how do
you achieve availability instead? One answer is BASE (basically available, soft
state, eventually consistent).
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Egl:Pipelined Data

[ APP(ORDER) ]

I
oop
01p l

rule route
PRIMARY

FAILOVER
(PRIMARY)

FAILOVER
(SLAVE)

E£2NELR N MBRMIENE

[Strong consistency }

Basically Available: --data partition )
Affect the old orders

-
Soft state:

depending on the design )
[Eventual consistency }




Eg2: State Data £ mEee \ 61 P 7 RPE

[ APP(USER) ]

Strong consistency

FAILOVER
(PRIMARY)

PRIMARY

Basically Available:
Affect a part of users or these function

@ T' .

ASYNC Soft state:

Merge data

MERGE Eventual consistency



Stability = Failure

/CITYl
IDC1 IDC2
Gl GDBW GDBS
N )
\ \
;Eﬁyz e
/IDC] A /IDCZ ) M w ﬁDC4
GDBR —-9 GDBR e . GDBR
\Clty\ CDBW b—ﬁﬁ@ \ CDBW j k CDBS |
e N (. ) 4 N
IDC1 IDC2 IDC3
— | D] | e
Qeg\ | RDBFU - \ RDBFO )

£2. VIR L MPRMER

Failure Complexity(¥ % % % %)
Host failure: G/C/R

IDC failure: G/C/R

City failure: G/CR

/Deploy Complexity(*****)\

M/S/S in different IDC and city
Read database in every IDC
Local failover in different IDC
Remote failover in different city

N /




Future Challenges ) WEER B 5P FE 7 1PE

« Simple Infrastructure

* Infrastructure breakthrough
« Max protection. Distributed database...

» Cost optimization
o Efficient scalability through elastic computation
 OLAP and OLTP systems with hybrid deployment
« Stores computational separation
» Business scenarios based optimization

* Business diversification
« Payment
« Social
* |International
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weibo: ZEIRV

wechat: shujukuai

mail: xiaojun.Ilxj@alibaba-inc.com



