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MySQL 5.6 O|T7tX|&= Memcached?t UDF(User Defined Function) HEHE S Z[A2L,
MySQL 5.6 E = E2{1Q2(Plugin) HEiE M-S ZUACH Of A|FO|M Memcached + MySQL
ECh= Redis + MySQLO| T RO AR E|7] AJZUCE =1t & H ALO[0f| Key-Value Database
1912 2% Xp2[7F FIHHY AL, O AXt= O A2te| AT

70 8t Oracle MySQL, MariaDB, Percona+ Redis Pluging ZH&3stA| 410 QICt O|=
Ol X @ Memcached, Redis Key-Value DatabaseE 2 E QI 7§ A|A{H (Built-in Cache Server)
2 MI|ECtE 24470 A|(Distributed Caced)E H 9| 20|0{(LayenZ X 2|5l= HASZ Ht
A7 WZO[Ch AHO = St OFAX| = Plugin FEHZ 20 QU= AFEAIRE MH[A
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[22] 1] A2 EHE Memcached (blue) vs Redis (red)
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- Oracle MySQL
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1 24t 7{A| (Distributed Cache)
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HAIZE ZESORIEE =, 7HAl= WE B2 7tso/ ot 2&d0 2S5

WA= CPU 852 =0|7| {18t L1, L2, L3 FHA|E AFESHE CPU 7HA|, C|A3 9| LIE S RAM
o] XZ3dt= DISK 7HA], web E 22X Q| 7| AL} iOS, Android?t 22 O|=¢0f, ofZ2|# 0]
MO|M AtESH= CHE OfE2|AH Ol T2 7HA|, DBLE B M, CHEZF AHO|AM AHESH=

= Al S22 3 L= = /US AO|Ch

2o oY = MU SHE0M I YSHHAM BHED AEME A A LRSS AR5, 24 7Y
Alo] CHE FX}QI Redis?t Memcached S0| BHE={ XA &£|&= HiZE S AT E 10X} SHC}
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2 Memcached 27|

<@ 1222 S EUMES IHEY ME|AE XYt 24t FHAl A[LE Part 1 - http://www.sw-
eng.kr/member/customer/Webzine/BoardView.do?boardld=00000000000000022837&currPage=1&
searchPrefaceld =&titOrder=&writeOrder=8&regDtOrder=&searchCondition=TOT&searchKeyword=

redis



Memcached & # MH|A A7) 2

Memcached Facebook, Twitter, Reddit, YouTube2t 22 22t2E X & MH[A X3F 3

A0 A AHE 3= key-value M 22| 7HA|Z, & HIO|EE B[ X0 A MHE[ASH=0 A X
AZtE £0|2 Ho|EH|o|~ & HFE MO Oiet 325 ZSOFL Latencys E0/= A

Q|0 = Memcached®| %2t U= OF7|H X (scale-out)= Memcached MHHE ZICHSHA =

718k 5tof Me|gs =€ 4 ULk AL 20 =7 40 E 2 g5 XNot7r -dstr| o

20| =2 scalability(scale-up)dl= 27t UL,

Memcached= Key-Value $2 2 O|F| Rl ZHEHS OO B EFRS XM ZSHH, NoSQL G| Of B H
O| A%t FAMSHK|ZE NoSQLME B8 (persistent)O| X[ &= LTt MemcachedE ZE Key-
Value ¥& 220 MYSIEE MHFO L @F 7L HdMS I MEE OOHI 2F &
MEICE O] 20ME Zl(key)2t il 712| Zh(value)2 X|AHE [ 'FHA| TS (cache item)' O|2}
= 805 ALE%HCE o|f 7|= 1Rt gfo|Ct @ AMH[A OF7|ElX0j A Memcached Of Z 2|
Aol 108 20|A 2= HIQ 20| ZEEAE(Front-end) H MH(EE= A E (tier))2t B

E (Back-end) H|O|E{H| O] & A}O[Of| @{X|THLY.

2 {|0|H{ D2 - http://d2.naver.com/helloworld/151047


http://d2.naver.com/helloworld/151047

Supporting Services
e.g. Ad-serving

Memcached

Front-end web -
Tier

Memcached
miss

Balancer Front-end web

Back-end
Database
[O8 3] ZEEAE & AT S AU OO|EH|O|A ALO[Of 2[X|St= Memcached AfH{

Redis 7HA|*)

Redis= REmote Dictionary Server2| &fX0|0, @l 21 4 A|AHIO| 58 =0[7] 2l
M 7L [ RACE BSD 2tO0|M A (Three Clause BSD License) 2 EAA 7|8HO|C} DB-Engine 41
oL AP M= dor 19|Z 7|55t UCL Redis SH|O[X|= HES otH F4S 7t
X2 AL =Met ChzE g3, B, ¢ojd 20| E, O« E2fZ ofH, X3 &,

2to[ A S5 Zesta QUL

S<@T 123 2 F E-MES TfEE MH|AE XStz 24 FHA| A|AH Part 2- http://www.sw-

eng.kr/member/customer/Webzine/BoardView.do?boardld=00000000000000022844



Redis Server. Responsible
for storing data and serving
to the client.

Redis Console Client < Send And Receive Data > f-____‘\

Data Store

N~

[ & 4] Redis Single Instance Architecture ¥
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MySQL Redis Plugin
MySQL H|O[E{H|O]A ME = MAOM MY 22| A8kls 2E &2 HO|EHHO| AL, i
2EMQ OF7[HME MEstY WE it ¢l ALEA 195 7SOt o=t 2ZE9
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(compactness), 2’41t 80|35t deploymentE E&SiF & ClO|H
HYAIZACE E|O] S $H=2{(table handler)OflAl 20| AH(core server)E 22|¢tE S&
FAlS M st EZHAEM K| Of(transaction control) EE= EHRMO| ZQ Q= X409
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RedisE 2E AA0|H HE A (network), /M 22| HO|E{H| O] A(in-memory database),
MERN A (durability) key-value |O|E| X% A(key-values data store)O|Ct DB-

Engines.com?| 7t A M=, 2f|CjA= 718 27| U= key-value XM Z20|C,

| wal

|20 = H|O0|E Z7t2 Qlst 23} IZ0 MySQL AFE (sharding)2t2 2+ transaction(EH
y g

Md)E 4807 o2 497t Bhh daiM MysQLS EH=2 2 MU[ELE= o &2 0]

4 http://gnimate.com/overview-of-redis-architecture/
> MySQL 27K - http://www.linux.co.kr/database/mysql/product/MySQL/index.htm



(application) =& ZEA|(proxy) & MySQL ALO|0] 7HA|AM{H{(cache server) E£& QIH 22
key-value K& (in-memory key-values store) 242 SiA DBMS £5tE E0|12, SEA|

Zt(response time)2 =0|= Y42 BO| XEHSID ULt O FO|ME Memcached?t RedisE
Google, Twitter, Facebook, LINE, Daum Kakao &1 &2 222 AH|A X S0| AHEStD

UL,

Memcached= O 2 Ef MySQL RXS0| 20| AFRZHCE MySQL 5.5 HENX|= AFR XL
o|&t4~(UDF) =2 O &2 E2{12l(daemon plug-in)0| H3EZICt7} MySQL 5.6 HEEEE=

InnoDB AZI0)| &&=l Plug-in2 MSst QULE.

MySQL Memcached Plug-in

———— —

Application

Memcached protocol

Mysqld
Memcached plugin

MySQL Server P
innodb_memcache Rl el

(optional)

e el
Handler API InnoDB API
InnoDB Storage Engine
0SSCON 4014 9

[Z13 5] MySQL Memcached Plug-in Architecture ©

%2 cluster architecture 2 CH= shading architecture?t Cf Zt&8 0 Ql= FAM|O £38H510]
Redis= Memcached L} G BfO| 40| QUCtH &AM 120 BHsfA MySQL Plug-inO| &Y
SHX| =Cf M2t UDF HEHZ2 AFESHAL, JHEEH = oI5t AR8Sta ULt O|=
MySQL + Memcached Z&gto| X% 7| FdA0|Ct

2o Ztaeta Qe RedisQ Plug-ing ZHEsto 2 o] CHEE =eksta FfA| OFF|El

6 4Q14 OSSCON - http://www.slideshare.net/LeeHyeongchae/20141105-osscon-mysglredisplugin-
41155534



xo| IB, JHe 9l B2|o Bo|Hg H0| Xt

o

Ct.

k20| = MySQL, MariaDBO| &2AE 7|0 (contribution)5t0 GA(General Availability) H 7 0f|

O i E A ELCH MySQL Memcached Plug-in 222 A1t InnoDB &2 &

| AlZHS BO| AH|SHRALCE Ol= Memcached Plug-in &A% Membase's
XtO|, 243 Plug-in &4 HTF RN 7|QISHCEH ot AAN

2 FE0A 0| 7t Rt

S Xi= Daemon Plug-in 7i& 22, InnoDB Plug-in HIEt EE|= 2& T QAR} C|HE 2 T

A Solct.

MySQL Redis Daemon Plug-in

Application

_ e

Redis plugin

MySQL Server

innodb_redis Daemon

Handler API InnoDB API

InnoDB Storage Engine

[18 6] MySQL Redis Plugin Architecture ®

6 g0
Redis@ MySQL/MariaDBS AFE3He 2OfO|= CiR2 X 87tssin 713, EQIE, YAS9l,
7

S
HO|A=, 22, 717t E Si 20| LE 42 HIO|HHO|AE EE| AFEStD A= 7| YA

" Couchbase - http://en.wikipedia.org/wiki/Couchbase_Server
8 4Q14 OSSCON - http://www.slideshare.net/LeeHyeongchae/20141105-osscon-mysglredisplugin-
41155534
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rlo

=20| o AEICt =35 RedisE DB-Engines Raking of Key-value Stores @ 0| A &=%|7t
120l 2%(2] Memcached®?} CHH|SHE 3H{ O]4 =2 F40Ql TFF 27| A= Key-value

StoresO|C}.

DBMS Database Model Score Dec 2014
1 1 Oracle Relational DBMS 1497.55 +37.76
2 2 MySQL Relational DBMS 1298.54 +29.96
Microsoft SQL _
3 3 Relational DBMS 1123.16 -76.891
Server
4 5 MongoDB Document Store 301.09 +54.87
5 4 PostgreSQL Document Store 280.09 +26.09

23 27 MariaDB Relational DBMS 27.74 +10.41

96 82 Percona Relational DBMS 1.58 +0.38
[# 1] DB-Engines Ranking '

7 Open Source DBMS 7|& &
A

H2 2 A0lo) 2RY Y MHIAS0| 432 SR B

(k5

x

rlo

QI AA ATEY 07} )
UL, Z4FE0 UL OFE2] MHAS0| 2AY OO H|O|AA|AE (Relational
DBMS)E 7|Bt2 = HIO|HE MY A HM2|5tL QUCE

20153 7tE L] Of&] =& E(Gartner magic Quadrant)Ofl& Percona(+TokuDB)7} &7t &
%11, Oracle(+MySQL), MariaDB, EnterpriseDB(+PostgreSQL)E Z &35l A Big4 Open Source
Relational DBMS7Zt 2| AE & Z|QUCH E3F BigdS K| &SHE AWS(Amazon Web Service)7t
A1t LEADERSZ F7tEl = FSESIL

9 DB-Engines Ranking of Key-value Stores - http://db-engines.com/en/ranking/key-value+store
19 DB-Engines Ranking (2015.12.07) - http://db-engines.com/en/ranking



Jrcle . Microsoft

Amazon Web Services @)
@ B™
@ MongoDB @ s
MariaDB @) @ DatasStax

i . EnterpriseDB
arkLogic
Percona @ J @ InterSystems

. . Redis Labs

FairCom . o . Couchbase

Cloudera .
Neo Technology @ Q Fujitsu
Altibase <Q ~ . MemSQL
VoltDB NuoDB

TmaxSoft
Clustrix . .

Actian @) .Aerospike

Hortonworks . . Orient Technologies

@ Basho Technologies

McObject .

ABILITY TQ EXECUTE

COMPLETENESS OF VISION As of October 2015
Source: Gartner (October 2015)

[Z1E 7] 2015 Gartner's Magic Quadrant for Operational Database Management Systems 1"

20154 DB-Engines Ranking2 THHEO0| H[SM AA Halot 2 HOHE7| OfFL,
MongoDB7} PostgreSQLE HE RS FEZE NoSQL AHE0| YEote[Rlte B F=E0

StCE.

- Oracle MySQL
S & A HE2 MySQL 5.70|1, MySQL 5.7 GA H{E2 20154 12€ 50 2a|= = 4
EfO|Ct MySQL 5.7 A2 5.6 HX 1t CHH|SHA S-S (performance)nt 2% d (scalability)O|
M E|RACE 2 2{Lt Read ‘d&0] ZOMAEE #0|12, Write ‘g5 72 2 X| GICt.
W W8S HAHEH, 0|52t 74 (Replication Enhancements), InnoDB %! 7§ (InnoDB
Enchancements), E2|#(Triggers), &5 i (Performance Improvements), XXz} 7§
(Optimizer Improvements), MySQL HAE 744 (MySQL Test Suite Enhnacements), =2t 74

M(Security Enhancements)&2 34 = 5= ULt O SO0|A F5 2ot L2 Multi-Source

" https://www.gartner.com/doc/3147919/magic-quadrant-operational-database-management



Replication X| &, Transportable Tablespace X|&, Fusion-10 atomic-write X[, Online DDL
W 0| QUALE,

database 1 |master 1

database 1

database 2

database 3

database 2 |master 2

database 3 |master 3

[Z13 8] Multi-Source Replication

- MariaDB
MariaDBE 22 220| 27 H|O[E H| O] 22| A|AH(RDBMS)O|CH MySQLIH & Lot &
2~ FEE 7|8to= S0, GPL v2 2tO| A E MEL}: QEtE AF/2| X 224 MysQL
2ho| M A AEfO] BHSHY SO R o, HiZXt= 2E| Z2 13 AB(Monty Program AB)2
MEHE SFOHOF St O] A2 MySQLYt =2 2etdE FAIED SAI0], MySQL APIs &
o geto| ojEste 2to|22 2| HO|L 22t ¢SS

—_—

Stof uK| 7tsdE 0|1} 2O
Ct. OF2|Of DB= MEE X7 ATIQ ot2|OHAria)f# Rt OtL|Zl, InnoDBE LAY = U=
XtraDB X% XIS Zatstn QUCt 0|42 EzH™ M H|EMZM Xl Q2|10 Oj2fof Lt
MySQL £Hof| C{ 85Xt gty Zio|Ct 12
MariaDB& 5.5 {1t 10x HE 2 E LELh MariaDB 5.5 H{A2 MySQLLte| 28hd2
X|gt H{F0| 11, MariaDB 10.x= MySQLit= AHEEE F7| fIet KT O|Ct Z= MariaDB 5.5
H 2 MysSQL 5.52F CiH[S A & Bat= BICH tHX|, O B2 AE2|X]| A T(storage engines)
2 M35tH, Y82 =780 BHE0M d57440] O|F 0Tl Fo| CHE #O[Ct XZ0=

:|o

MariaDB 5.5 CH= MariaDB 10xE £ 2 U1 QlLt,

MariaDB 10.x&. MariaDB 5.52| branch0|7| =0 MySQL 5.5LF MySQL 5.62} CiH|3HA 2
Hat= O|FO{X|X| Y1 ULt FIHHO 2 HE 0| F2}(parallel replication), HE[2~A 0|53}
(multi-source replication), =(roles), PCRE(Perl Compatible Regular Expressions), KILL

QUERY ID, DELETE, RETURNING & X|&$tCt,

12 MariaDB - http://en.wikipedia.org/wiki/MariaDB



MariaDB = MySQL Cluster Ci 210l MariaDB Galera Cluster ' & X|$tC},
2015 AWS Re:lnventO|A] MariaDB Serviceg & HSIRA L O] 24 AWS RDS for MySQLZtE

B =+ UA =ACEL

Select Engine

To get started, choose a DB Engine below and click Select.

Amazon .
P MariaDB m

MariaDB Community Edition

7
A
mMariaDB

MyS{EL

b

PostgeSCL

ORACLE’

)2

)
§6T.Sewer'

[Z12! 9] AWS RDS for MariaDB 10.0.17

13 MariaDB Galera Cluster - https://downloads.mariadb.org/mariadb-galera



Parallel Seq Scan

speedup for selectivity and parallel degree (100M rows)

140
120
< 100
=
S 80
= 60
k=
T 40
=
. 20
0
0] 1 2 3 4 5
max_parallel_degree
— 1.00% — 25.00% 90.00% — 100.00%
[
2ndQuadrant
Professional PostgreSQL
[21Z 10] PostgreSQL 9.5 Parallel Sequential Scan
- Percona
Perconat Peter Zaitsevill Vadim TkachenkoO| 20060 H &SR} H MySQL M&E A
g, X[, 2| MH|A HH|O|Ct. Percona Servere= XtraDB, InnoDB XIS FHOZ st Q)

1 23l TokuTekS 215} TokuDBO|| it FEHE 7 7HA E[RUCH Percona= MySQL,
MariaDBOf| H[SHAM HSF20 BtES W=A St UCt
Percona Toolkit2 MySQL, MariaDB2tE 2 2te|7| 20 CHEE2| 7| S ME|ASO0| A

8ot A S=2 RESICL

- PostgreSQL
PostgreSQL= Z4K[- 2t GIO|E{H|O] & 22| A|AE(ORDBMS)L| €EOILt. BSD {7t L
2 OHIEEN 2F &2 JfEX 8 2HE S|ALSO0| J 0| Fost QUL

4 PostgreSQL - http://en.wikipedia.org/wiki/PostgreSQL



PostgreSQL2 ZZ|ZL[OtCistw H 32| 2L AIZE Ingres ZEMEZRH A|ZEY
Ct ZZME 2|4l Michael Stonebrakers 1982 Ingres®| 48312 ?lof Stu g {5t
Ch 1 =, 198530 CHA| &t 2 SO0F2 = 19800 Z=EHRH S5tA E FA[Q] H|O]
EIH[O| A A|AHISl EXHES SHZSIDAL "post-Ingres(E7|-Ingres)" T2 M E S A|Zt3Ct
283} =l Ingres@= CHEA post-IngresOfl CHst OFO|C|0{E SR3H7] 2IdH Ingresl| ZE
LEE Mot 22[AZCE 1986 HFH /W2 B2 HO|HH| 0| A A|AEIS| 7| 27X Q1 Ato
Ciel 2 7HK| =22 ME=5t 0|0 1988 E K| M2 2YO0| 7ts% ZEE EtYS 2
%4 GA {2 PostgreSQL 9.6 O|C}. PostgreSQL = 8xH L0 A 9x HESZ 20
E THAM Hdsit 7|s0| CHZE M| QALCE 19

PostgreSQL2 MySQLE Lt I R L|E[(Community) SMHQl 7iet T2 MHAE 7HX|2 Q2
H MHds X 7|5 7i4d0o] ER% TODO 2|AEE SO =2 JHLst QI 19

PostgreSQL 9.60{| A= “Parallel execution of sequential scans, joins and aggregates”2}
“postgres_fdw now supports remote joins, sorts, UPDATEs, and DELETEs" S2 K| %Lt
PostgreSQL 10 ZEHM0= ds70d0f Chet £20| B7| =0 ~[Chs =2FSHe}.

> What's new in this release -
https://wiki.postgresql.org/wiki/Category:What%27s_new_in_this_release
16 PostgreSQL TODO - https://wiki.postgresql.org/wiki/Todo



