Codis Design & Implementation
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How to scale Redis ?

o X FimE$7S % F(Consistent Hash)

N

o AT Proxy &7
o Twemproxy

e E A8 Redis Cluster



Why not Twemproxy

o IAJEM TIEFFHIY /457 (Scale!!!)
o EEBERIREHFEERRS. ..

o I u[in#t, EZE;&F Dashboard



Why not Redis Cluster (official)

o LHILBNEIT, MIEEREXT

o XFEHMAAFA, clusterProcessPacket EiZhH
42617, RBxXEIE R AT A IR S Ui

o RIEZRAENXMAE, FET4F2A

e HAILTELZ Best Practice, B2 H AT —
Redis Cluster HF&EEFIN

o BETRESEME, FTRLBEYE
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What’s Codis?

Distributed Redis Proxy
Redis Cluster X — M@ R A E
HA

Design for Scalability
No SPOF
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Codis B4t

Pre-sharding
o Slot => [0, 1023]

Zookeeper
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proxy vs smart client

proxy:
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Codis Architecture

I redis-client I

redis-client

Coordinator

(ZooKeeper)

HAProxy (optional) ]

[ codis-proxy ] [ codis-proxy ][ codis-proxy

W

[ codis-redis-group J [ codis-redis-group ] [ codis-redis-group ] [ codis-redis-group ]

[ codis-redis (master) ]

[ codis-redis (slave) ]




Zookeeper

e Distributed Lock service
e Router Table
o Pre-sharding: 1024 slots

® Server Groups
o Server Groups
o groupX: [master, slave]



Read/Write Flow (Normal)

Proxy RedisA

Slot(Key) => Slot X

Route(Slot X) => RedisA

SendRequest (Key) to Redisﬁ'
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Proxy RedisA




Read/Write Flow (Migrating)

Proxy

lstot (k) => Slot X

Route(Slot X) => RedisB

Flot7X is migrating, From RedisA to Redisq

SendMigrate(Key:k, to:RedisB) to Redis&

RedisA

RedisB

0K

Send({k, valueof(k)}) to Redisg
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Remove Key:k in Red154
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SendRequest(Key:k) to RedisB
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Migration

1. 1 slot_ X R7&S#RIEA ‘pre_migrate’
2. E1FFh AR proxy A
3. 7 slot X K7SERIEA mlgratlng

4. k1% SLOTSMGRT #5444 source redis
instance E %I slot X FF A key &%%x%

5. F slot_X iR7SFr12 79 ‘online’



How it works?

e make sure all proxies updated its routing
table

o 2-phase commit
o Zookeeper
e Atomic migration

o Redis is single threaded
o little C patch...



How it works(do migrate)

CConfig [EE} ProxyA ProxyB

Action(pre migrate, Slot X, RedisA, RedisB})

Confirm

Y

Confirm

-~

hake sure all proxies confird

Action(migrate, Slot X, RedisA, RedisB)

>
1q

khange Route(Slot X) to Redisd

Fhange Route(Slot X) to Redisq

Confirm

Confirm

CConfig [EE} ProxyA ProxyB




Redis

key => value

key1 => value1
key2 => value2
key3 => value3
key4 => valued
keyb => valueb

keyN => valueN

How it works(codis-redis)

Codis Redis

key => value
key1 => value1
key2 => value2

slot 1

key3 => value3
key4 => value4
key5 => valueb

slot 2

slot X




Router Table

ZooKeeper ZNode:

/codis/db_{xx}
{xx} means /=%, #0: /codis/db_sync, /codis/db_applist

/codis/db_{xx}/servers/group {N}/{ server addr (e.g. 127.0.0.1:6379) }
FHEESEM redis ¢B (Emaster, Mslave), NI—1MBTE XHEMES, in JSON, RESIEIR Sttt
A8 (master or slave) HER



Router Table

Il 7#1i% key slot 173 f{ER, N 9 hash(key)

/codis/db_{xx}/slots/slot {N} (0 <N <1024) =>
{
‘group’ : ‘group_znode name’,
‘state’ : {
‘status’ :  ONLINE| OFFLINE | MIGRATING | PRE_MIGRATE’,
‘op_ts’: 123123123123,



Codis’ Redis

e Slot support

e Atomic migration
o BTMETIH—Tkey



Codis Config Tool (cconfig)

Rebalance

Manage Server Groups
Dashboard (HTTP)
RESTful APls
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CodisPort

e BEidreplicationfy A = FFtwemproxy/redisiI %R
& T Elcodis

o Syncii

e Fake Slave



CodisPort
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TODO

e Persistent storage support
o LevelDB, Rocksdb ......

e Redis HA module
ALENT BT ITcodish,
REBEMNTHERGGES, WAHE

codis API
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Performance

Codis& Lt Twemproxy{£20%E 4



open-source

github.com/wandoulabs/codis
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