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1. mongoDB sharding 7§ & - sharding in mongoDB
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1. mongoDB sharding 7§ 2 - data partitioning

® Shard keys

v" Shard key = S}L2| collection S shard S}7| 2|} M EHSH key
v' Shard key = indexed field &= £ 3! field
v" MongoDB = shard key ¢/=2 chunk 2 Lt5+10 Zt AFE Q| chunk =
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® Range Based Sharding

v' Range based sharding -2 shard key 20| 2|4l shard & A= HL| 2 dataset S L= 24l

® Hash Based Sharding

v' Hash based sharding 2 field /2| hash & A At 5}11, chunks & Bt=7| 2|5l S|E hash & AtE
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1. mongoDB sharding 7§ 2 - Range Based Sharding

o J|Chunk | {thunk 2 {:‘Chunk 3 {qcmnk 4
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1. mongoDB sharding 7| 2 — Hash Based Sharding
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1. mongoDB sharding 7 2 - Range vs. Hash Based Sharding

® Range Based Sharding

v BEHO #Q| ZA. Query router 7k 217 OfH chunk 7} ST 9|0 HoH=X| 27
SH& chunk 7} X &=l shard O 2 query £ 2 "t
v HECZ S¢St HOlE 240 £, 1 ER BE RF0| ot R 2 £

O
Fot 24 £= 20| & &|X| & + UL

® Hash Based Sharding

Range Based Sharding 2| tH8 2l ¢S H|O|H 245 ol 2510 &5 HIOIH 4|7} 7ts

v, Ct™ O Z Hashed key += chunk 2} shard 0| HEHSI EAF K2 O 2 range query @ & 2| &40
shard Of| 2t query & QA 3d|7| ECH= CHEE 0| B .= shard O query £ 241 A|7{OF
HIE A2 4 .
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1. mongoDB sharding 7§ 2 - Balanced Data Distribution

® Unbalanced Data Distribution

v MEZ OOl Es ME22 MH 2| F7I2 Q16| cluster Li 2 GH|O|H =00 &/,
v' £7% shard 7| CtE shard ECt I B2 chunk & 7L} CHE chunk Off H|sH 24
= size £ 7HX|A| =..

® Maintaining a Balanced Data Distribution
v mongoDB = 5 7}X| background process & AF2SI0] #& cluster & E%&
v Splitting
v' Balancer
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1. mongoDB sharding 7§ 2 - Balanced Data Distribution

QSpllttlng

Chunk 7} 0§ & HX|= AS ME|ot7| ot AR E T2 M2
v E7X chunk size (64MB) £ H O A #HX|7| A|ZtSEH mongoDB = chunk E HIOZE LtF
v' Split £ S}7| &3l mongoDB = O{tH data & O|=35}7L} shard 0Of &
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1. mongoDB sharding 7§ 2 - Balanced Data Distribution

® Balancing
v Chunk O| 52 ZI2|dl= B 2R E T2 M| A.
v' Balancer = cluster 2| 2= query router 0| A] A28 =IC}.
v Cluster Q| sharded collection 2| £H|7} 2 A+ SSHI balancer 7} 2 £=9| chunkE 7} %l
shard | A 2 £=9| chunk £ 7} %l shard £ collection 0| &S O| = [l 77}X| 0| =.

Shard A Shard B Shard C

(- Cardinal Info Tech 11

mongoDB Software Partner  —



1. mongoDB sharding 7§ 2 — How to route Reads and Writes

® Config servers

v’ config database 2t0] 2t H|O|E{ 7} O shard 0 2| X3l RA+=X|0i| LSt metadata £ X & otCt.

® mongos instances (query router)

v config database 0f X%t =l metadata = cache St QUCH7 @ H0| @™ Reads 2f Writes & shard 2
HL 7| 2|5 A-SSHCt.
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2. mongoDB auto sharding 2] 2X|& - background process

QSpllttlng

Chunk 7} Of 2 HX|[= AS M2[5t7| 2l #OZ2E T2 M4
v EH chunk size (64MB) £ HO{ M 7 X|7| A|ZtSIEH mongoDB = chunk £ B 2 L=
v' Split Z 57| /3l mongoDB = Ot data & O|S5t7L} shard Off &S FX| S

® Balancer
v' Chunk 0|52 2|8} =EIO2IRE T2 M A.
v' Balancer = cluster 2| 2= query router Of| A{ A28 =IC}
v Cluster Q| sharded collection 2| £H|7} & S2HIl balancer 7} 22 £=2| chunk& 7}7%I
shard | A B2 £=9| chunk £ 7} %l shard £ collection O] #& 2 O| & [}{7}X| 0| =.
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2. mongoDB auto sharding 2] 2X|& - background process

® Splitting 2| £}

v’ Data F0| 50| g0 et chunk of =7} 7|5t g+RH22 5012 = g
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2. mongoDB auto sharding 2] 2X|& - background process

® Balancing (moveChunk) 2| £ 5}

Shard A

1 7
4

v' Chunk &0| 50 &0f 2} shard 2| chunk 7} %=2| balancing &

oF2=7| 2|8l move chunk =3l

Shard B

Shard C
1 7§
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L5 B2 split 8! chunk
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Fo57h 2l

() Cardinal Info Tech

mongoDB Software Fartner

—_—

-

Config

nfig

Config

Chunk H|0|E §7I2
Q12t config 517} &4



2. mongoDB auto sharding 2] 2X|& - background process

® Config server 2| £}

v' Writes Data
v ZEX3t= chunks & 24
v' Shard 7t chunk £ =2 [j
v' Reads Data
v XX MEZ& mongos 7} A|EHE| HLE & SH= mongos 7+ X 7| s | AS M
v Chunk £ £71 &, 2 mongos 7} M| 22 cluster H|E}|O|EH{ 2 ZH Al Z! [Ij
v Distribution Lock Zt2|
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2. mongoDB auto sharding 2| 24|

® auto sharding...?

Cig 2 &4F A|AEIO|A| auto sharding 2t0]| EHO17}?

NO
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1. ZH| AFQF CHECK

2. Database Analysis (Database &
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Storage &

1. Insert DB &2
v 8 AEE[X| ZH[Z Shard 74
v' Out of memory AEfQ| X|CH M50 4 =.

ex) Out of memory 2HEfj 2| Z|CH 4-&0]| 3,000 OPS
O|1 @ AatO| 6,000 OPS 2}H Insert DB
2712| Shard2 744 - TH| 45 58 Hd 28

v &2 32k 2o /e Z max X| OjH| S &
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In-Memory &

1. Insert DB =¢2]

2. Update DB 22

Update DB 7} In-Memory 755t = & Shard 14
HO[EHO|~ 27| & 718 M 22| A7|=2 Z278.
Update DB size 0] L2} Shard 7|+=& 47X
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In-Memory £ 9|

1. Insert DB &2

2. Update DB &2

v X 20| YOO[E &|= HlO[H & LRU 422 &t
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v In-memory RX|E |t Z|4 OO &= 2%
ex) 1 tHe| HIO| B &

o
v In-MemoryE 7A[E 5= R

work-set A4 ™
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v Aggregation 7|Et2| H{X| X 2| & secondary Of A{
X250 #otE =
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4. M| € - Case 1

BEFORE AFTER

mongos

mongos mongos

mongos

mongos

mongos
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4. M| € - Case 2

mongod1

SE L ale

mongod2

mongod3 mongod?2

mongod4 Update2

mongod4 mongod3

mongod>5 mongod>5
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