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A long time ago in a NoSQL era
far, far away . . ..
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Avallability

Traditional DynamoDB
RDBMS Cassandra

»

Partition Tolerance

MongoDB
HBase, Redis



Traditional DynamoDB
RDBMS Cassandra
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MongoDB
HBase, Redis




Overview

Document Database
High Performance
High Availability
Easy Scalability



Overview

Document Database with JSON
High Performance ... Really?
High Availability by ReplicaSet
Easy Scalability via Sharding



Document Datanasea

e JSON S = B0}, BSON S = X%

o 0L 442} 210| NS, YTt SEH

ofL.
o 12T 210{0j| M AT C|O]E{2f HEH

A= X8 + A= 20| TH.



Document Datanasea

e MySQLY} Z'2 RDB A|AE! C{H|,
e E|O|2 AF|O}7} SiL}.
e = ALTER TABLE 0] gl2.

o QIEA =71/ HZ L A= o
background £ X{Z2| 7}5.



Document Datanasea

e MySQLIZ} Z2 RDB A|AH! ClH|,
o =HIM LY ({|O|E{C| ¥ Al0| el El.
e O=2|A|0|M Zi|'Eof|M LOIA] AlE.

e JOIN L2l embedding EME
unwind £ =0{A{ 2A= Oj{El.



—1gn Performance

o Zioo| uja} C}2X|OF = 2|X| o=
e Memory-mapped file 2 ' Al2.

o M22| ZF LHO|A|= = Page Fault &’
M= In-memory DB 82| M s.



—ign Avallability

117{2| Master-Slave Replication CH2I,

3CH O| &2l =7} Al "L o X Ol
ReplicaSet X| 2.

Single Primary - Multiple Secondary
ReplicaSet LHO{| Al X} Failover X|&.
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—ign Avallability

Heartbeat

SECONDARY SECONDARY

Heartbeat / every 2 seconds



—ign Avallability

Heartbeat

SECONDARY SECONDARY

Heartbeat failure / after 10 seconds



—ign Avallability

SECONDARY SECONDARY



—ign Avallability

O Replication O

PRIMARY SECONDARY




—asy Scalability

e A2 EX ZEE Shard key 2 X|H.
e N CHO| shard 0f Cf|O|E{E EAF K%L

o 3Lt A TS B0 wh Z
shard Of| A LIelM 223 7.



—asy Scalability




—asy Scalability

e Shard key= X|™El £E2| 10| S=25|
=ME|X| 2= 42, 5 shard(| H|O]Ef
(chunk)7| Ec|= 0] MZ = AS.

e 0| L|5}7]| 25l MongoDB 2.4 5K
Hashed Sharding X|&.

o O}ZIJJ}X|= MD5%t AL


file://localhost/Users/lqez/Downloads/noun_project_4995.svg
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Vv Overview

AX|7} ZHHSICE.

All-in-One.

Key-Value DB =0j| H|5l| 227| T 5}LC}.
Geospatial Index / Query X|&.

MIZIAL 10gen| ZAl W = 12 =3



10gen Education

Free Online MongoDB Training

Classes are NOW in Session. Sign UpP today! «-sessesesssnsesssesaneast
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M101J): MongoDB for Java M101P: MongoDB for
Developers Developers

2ol KiEEN

M102: MongoDB for DBAs
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https://education.10gen.com/
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Legacy siraieqy

e MongoDB 1.6 7|HIO & XIQ1
o HO[E{H|O|A S Il e, SIMS Il
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Pitfall
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ReplicaSet

PV / UV
DAU / MAU

PU / ARPU
\___—_—__/
NRU /RR .
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MongoDB today
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MongoDB today
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MongoDB today
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No ree lunch

—Ign Availability —asy Scalability
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SECONDARY SECONDARY

Heartbeat failure / after 10 seconds

Failover / Auto-balancing
AHH[L} #St= CH= EICHHOf



Deploying Hell

ESHA 2RI6lM & = AKX,



Deploying Hell
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Deploying Hell
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Master Slave

Master - Slave Replication



Deploying Hell

SECONDARY SECONDARY

Replicaset



Deploying Hell
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Shard



Deploying Hell

mongos mongos mongos

mongod mongod mongod

Shard



Deploying Hell

mongos mMongos mongos

mongod mongod mongod

Config servers

mongod mongod mongod

Shard



Deploying Hell

SSS
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mongod mongod mongod

=EEE

mongos mongos mongos
Config servers

PRIMARY G PRIMARY

SECONDARY SECONDARY SECONDARY SECONDARY SECONDARY SECONDARY
Replicaset Replicaset Replicaset

Sharded Cluster
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Deploying Hell
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\ew Hope

* MongoDB H{H0|| L}E 7|5 F7t

Aggregation framework 2.1
Database-level lock 2.2
Yield lock on page fault 2.2

V8 JavaScript engine 2.4




Aggregation framework

e MongoDB 2.1

o UIO|ZCIQlS Solf 07| =34} X FES
UMECE X8 =

o 7|
-]



Aggregation rramework

e Map / Reduce 7} R!=0| EE?
e Javascript /1¢10| O},
o £7| M8 Cr+ T,
e Collection0]] IE LB E7| et+-527

o TILFEIET IIE 164,



Aggregation framework

e 7|= Collection &<~ CHH| 27} L}27}?
o X2k x=710]| H5|Ct.
o mO|Z2jolH ZHt7} 16MB THX|.
o 12| M|Z2| ALSZ H|Et

* SQL ZHS2 OfL|X|2t & O HSIC



Aggregation example



Simple distinct

SQL
SELECT DISTINCT last_name FROM users

Collection
db.users.distinct(’'last_name’)

Aggregation
db.users.aggregate( [

{ $group: { _id: '$last_name’' } }
1)



Group Summary

SELECT team, SUM(score) AS total, COUNT(*)
FROM scoreboard

GROUP BY team

ORDER BY total DESC




Group Summary

Collection wih MapReduce

db.scoreboard.group( {
key: { team: true },
initial: { total: @, count: 0 7},
reduce: function(obj, prev) {
prev.total += obj.score;
prev.count += 1;

)
} )



Group Summary

Aggregation
db.scoreboard. aggregate( [
{ $group: { _id:"$team”,
total: { $sum: "$score” } } I},
{ $sort: { total: -1 } }

1)



Vv friends feed

SELECT msg FROM feed
WHERE user_id 1IN
( SELECT 1d_to FROM friend
WHERE id_from = x )
ORDER BY written_dt
DESC LIMIT 10



Vv friends feed

Collection wih MapReduce

db.feed.find( {
user_id: { $in: db.friend.group( {
cond: { id_from: x },
initial: { friends: [] 7},
reduce: function(obj, prev) {
prev.friends.push(obj.1d_to);
]
Y Y[¢friends’] 3}, { msg:1, _id:0 } )
.sort( { written_dt: -1 } )
Jdimit( 10 );



VI rends feed

Aggregation




Aggregation rramework

e SQL to Aggregation Framework
Mapping Chart &1,

e SQL X& WHERE GROUP, ORDER ...
C}t E|l= A Z2X|2F AN == 5tA|7} BES.

o XOIO|L} MEZ|7} otE|O 2 = Q5H
embedding.



Aggregation iramework

o [lChot = &U4=0l B Qiu|?
e T2 MapReduce EHLC} 2 HYf it} .

o Javascript ¢IZI0| HHQ10{ = 0{X 5|
BSON to JSON 10| A|ZI0] &2.

e 0j2]{ Aggregation & SA|0| = 7}=.



Database-level l0ck

1.6 Global lock

Global lock

2.0 Yield the write lock

Database-level lock

22~24 Yield lock on page fault

Future Collection-level lock




Yield lock on page faut

M B0 HIO|E{7} o220 g
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o
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Yield lock on page faut

e http://blog.serverdensity.com/goodbye-

global-lock-mongodb-2-0-vs-2-2/



http://blog.serverdensity.com/goodbye-global-lock-mongodb-2-0-vs-2-2/
http://blog.serverdensity.com/goodbye-global-lock-mongodb-2-0-vs-2-2/
http://blog.serverdensity.com/goodbye-global-lock-mongodb-2-0-vs-2-2/
http://blog.serverdensity.com/goodbye-global-lock-mongodb-2-0-vs-2-2/
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SECONDARY SECONDARY



Production sctup

e Dell R510 x 3
¢ |ntel(R) Xeon(R) L5520 @ 2.27GHz
e 4GB RAM @ 1333MHz x 4 = 16GB
* Perc H700 RAID 1+0
e SATA 2TB x 6 ( 3 stripped )






Production selup

e SIEH|0{= Ol =.
e MongoDB H{Zi2i0| Lj2} SHME L.
o 7IZ0llE stLtel Mo 25 127).

o 218 7| Wt 21 F70)| w2t M
= [IE S Y| =5 H3.

o 8= EAoI7| #ldll 7] 0|5 =



Production sctup

timezone ¥4
language I
appid ai
appversion av
country C
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Production sstup
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Production sctup




Production sctup

Payload
~350 bytes



Production sctup

App ID
04 bytes

App ID
04 bytes

App ID
04 bytes

Event ID
10 bytes

Event ID
10 bytes

Event ID
10 bytes

Datetime
3 bytes

Datetime
3 bytes

Datetime
3 bytes

Timezone
© bytes




Production sctup

Datetime
3 bytes

Datetime
3 bytes

Datetime
3 bytes




Benchmark

e Aggregate vs MapReduce



Benchmark

unit = milliseconds MapReduce Aggregate

0Old log 159285 162257

New log 40402 6752




Benchmark

t nds MapReduce Aggregate
Old log 159.2 162.2
New log 40.4 6.7




Benchmark

Multiplier MapReduce Aggregate
Old log L 24
New log 6 1




Benchmark

Multiplier

1 day

1 month

MapReduce

24
6

Aggregate

L
1




Benchmark

Multiplier MapReduce Aggregate
Old log 720 720
New log 6 1




Benchmark

* In-memory 20| OIL| B2, EHE -3l
ot= 217H0j| M PageFault 244

o Mx|l =17} stLf2 ZE—*!ﬂoﬂ =0{%U= B
20|= PageFaultT O}E & ofL|2} H]
' 5liOf 5t= X715 SFOAL

o Olz{et M= L0 HE 35 &

0] 712] 8i=.



Namespace orooler

e MongoDBE Z2IM &t K&
namespace £ 0|£.

e namespace?| 7|2 37|= 16MB,
°f 28,000712| = Ma} QlEl A HH XF.

o EMO| WO}X AR X1|5t= S| LA

1}

213k



mongodap
mongodb
mongodb
mongodb
mongodb
mongodb
mongodb
mongodb
mongodb
mongodb
mongodb
mongodb
mongodb
mongodb
mongodb

nogroup
nogroup
nogroup
nogroup
nogroup
nogroup
nogroup
nogroup
nogroup
nogroup
nogroup
nogroup
nogroup
nogroup
nogroup

NNINNNNNNNNNNN

ZU13-07-04
2013-07-04
2013-07-04
2013-07-04
2013-07-04
2013-07-04
2013-07-04
2013-07-04
2013-07-04
2013-07-04
2013-07-04
2013-07-04
2013-07-04

Namespace proolerr

ssLog.
.88
sslog.
sslog.
.90
.91
.92
.93
.94
.95
.96
.97
.98

sslog

sslog
sslog
sslog
sslog
sslog
sslog
sslog
sslog
sslog

87

89



Namespace orooler

nssize 3 HHAO0 & XA JI=.

ojof 4=l H|O]E{H|O| A=
repairDatabase T3S & Q.

=1 . 1=

—
ME|M nssize £ O|2] E2{== 0| &
e S0 =2, MS0l= geF 93,

=M QIEA S B0] A8 2= O
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Push messages

e MongoDB £ 218t 4= 712 o}l

O
oh HT
Hc

e Push token / Registration |
et MH|AE C[O]E{H|O| AR L 28



Reinventing the wneel

* 2010'A0ll= XEet FA| HMX] 2 &5
MO|L} MH|27} QRRACEH / 3& X3UCL

o 2Ll EasyAPNS = Al8511, 7L+
o ol B 10| =01 11X|7]| A|EE.



Storing tokens

e http://www.easyapns.com/
e PHP + MySQL

* ST I0S X|Z0 2Ihs| B8 Its.



http://www.easyapns.com
http://www.easyapns.com

Storing tokens

e http://www.easyapns.com

e PHP + MyS

e CIXEliOS =0


http://www.easyapns.com
http://www.easyapns.com
http://www.easyapns.com
http://www.easyapns.com
http://www.easyapns.com
http://www.easyapns.com
http://www.easyapns.com
http://www.easyapns.com
http://www.easyapns.com
http://www.easyapns.com
http://www.easyapns.com

Storing tokens

e EasyAPNS 7|2 AEjR L,
e E3 4l J|E} MH B{ZHA| QH{F||E.
o AMH{Q} Z{HUIMZ= Ol{tH MM35t= =4

= 5

o OIEZ0|E(C2DM, GCM)0]| CHE
O1Z 7| 5HX|?



Storing tokens

o TI2[A,
e MyISAM O|A InnoDB 2 BiA.
F Z2M|A LHYA = 7Y Z ALE.

®
ro

e C2DM, GCM 2| Registration ID &
Aol XME|g = AE 3.



Storing tokens

o LZI5HEZ0| 23T 20| HO{7IL,
0

F2| 21X T INSERT ON DUPLICATE
KEY UPDATE ... 1= Z|& 3|7} LHA|.

e MongoDB 0| = Unique Index 2}
Upsert 7t QLOL|It A S| ZS7}?



NS
Storing toke

I Redis
04 OI|:I_

Oi‘l% II:I:I-gl_ —

O|E 2F

= A

‘ OTIEJ".-_*%LT'_.

DB 0f| Upsert.
o

|5© 2 Mong

o |8



Storing tokens

o E3 9[{0|E QXS HlODOi O
ol H2k5t,

o RJ|MOE Mo




Storing tokens

o EX A|Zt0]| ofj2tsHA] Y| L&5t= HS
O], SA|0| AI2X}7t =2 S0{2= E40
210 Redis £ HI{Z AIE.

o 2 5HObY Jj2ko| EAS Balst=n] o
30GB AI£.
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Reinventing the wneel

e 201314 58l 7|Z 3uf Otel HEo| ZH|=2,
o 12 1 Mol E3 22|7} 7Hs5HH,
o Z 3MUA 0|2 HMIXIE EL= 5.

e Urban Airship 7|&2 & 2F $30,000.






Wrap-up

e MongoDB 1.6 0j|AM &Zl2] 2.4 IX],
o SA|IM ZH|7} Bt0| SHZAE.
o Q10j L}E CIAst 1M I},

o HC}H=0 £7| 40| 4 7ts.



Wrap-up

* MongoDB2| 85 &S flsHA=
o H|22|2f SSD AME2
e PageFault £ z|23} g +
= 27|01 8|2t
O] AHE
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