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02 Open Source Database



| DBMS HISTORY

B Open Source DBMS
Commercial DBMS

Bl NosaL

Cloud DB

r
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1
1
1
2090 Cassandra
Lite

2005

CouchDB

2008
HBase

2009
MariaDB

1996
PostgreSQL

2008
Cubrid

2009
Redis

2009
MongoDB

2009
Amazon RDS

2012
Google BigQuery
/
2010
MicroSoft SQL Azure
/

2010
CouchBase

2014
Amazon Aurora

2011
Google Cloud SQL

2012
Amazon RedShift
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Ranlking scores %

| DBMS POPULARITY
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“£/Ck SQL 7} X2 "

TN SQL IS 12 Z XS HIE

PostgreSQL m——— 0%
Oracle m—————— 71%
SOL Server I 5329
MySQL me— 40 9%,
MariaDE s 43%

0% 50% 100%

" ZESHI0[E] 93 XIg

u$||:|_ SQL E_;:IT_,_—‘__ ;l:l_:?l;J 1

Key-Value, XML,

JSON, JSONB,

Columnar Store, NoSQL
Array, Range, s
User Defined Type,

EtC'"

ISO/IEC 9075:2016(SQL:2016)
HM 179 &= = 170 &= XA

(SF 95% X&)

"CHE CilolE X =] =Xzt "

Table Partitioning

Parallel Query

Multiple Process

Analytic & Aggregate Functions
Indexing & JOIN
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( eXperDB

PostgreSQL 7[d12]
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Backup &
Recovery

Data

Encryption Migration

PostgreSQL

(Core Engine)

High
Availability

Integrated
Management

DBMS
Monitoring
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Aovkecion A oa A
AP Server AP Server AP Server
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( eXperDB

PostgreSQL 7[8t9]
E3}H|0|E| 22| ZaH=

= .A 0

Backup &
Recovery

L= HHYf

=1 =1

« DUMP: RESTORE Ht4l9|
=2|H e

MY Ty

2 iy

o Local AEE|X| 2 *AX|
491 |2

« AWS S3 x|

THY

THMY T

X
JEg

« Compress 7|s2 &
HIO|E =4, AEZ|X|
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T

o el
HIg
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o MA|(FULL), B2
(INCREMENTAL) 24

« A|HE+ (POINT-IN-TIME
RECOVERY)

Archive Log Hi¢

+ Archive Log ¢ 5! F7|X
|

+ GUI 7|8 A7|1EE AS3HY
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( eXperDB Migration

AS-ISDBMS

HEAI
H I'o o HHDBMS ?D;;Léﬂcdbmg config (include SQL) Xperbn e e
— it FEEA ) ’ AbE et — artition
PostgreSQL 7 [dt9] = © ous = .
—
— INDEX INDEX
saL saL
( experpB Sequence

£310j0[E 2FH| S = — —

Type
EEE,
s s om0

CLIWA Hajolg
o] 9%k =Xpe G
— SR 2 DE%MS ElolH > DB2PG -c db2pg.config (include SQL) “>EP”DB
812 | oad B3 |nsert —
o= o= w HEES |0
| oo @ curgy F— P CIOIE]
—_ YRS Co[E] -
— iy . ' 3
(Include GIS Data) Fileor Fileor —
HPEAC0E]
Legacy Mem‘It’ = - Mem! ( experDB H=
DBMS HPEHECo|E| 1 | o X SHA XHEB
oHO
(Include loT) i - | ZZE
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DML Read-Only
Data Source Data Source

( eXperDB eXperDB-Prdxy #1 Health eXperDB-Proxy #2

Read/Write Read Only Read/Write Read Only .
listener listener listener listener H |gh

Availability

PostgreSQL 7[d12]
E3}[|0|E| 2FTla| ZaH=

= .A 0

Al

> eXperDB- { eXperDB- eXperDB-
i Cluster Cluster Cluster

Hot-Standby #1 Hot-Standby #n ~o.DR _.-7
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eXperDB AXBHI| 22|, Full, Inc, Archive Log, CI|O[E{H|O| A ZEA,
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| DBMS et Ex} 8l I E FEJF X[&

DBMS

A EAL

e 75 MH|A ofo| 2ai[0] M SERIEYNE T x| x|
« eXperDB AX| « Object 0|2t . 24X365 AMA| K| + Major/Minor THX|
7|&X|S  Plug-In %] - Data Of2 - Zoli/=y2H xig) + ESHIAIHS

ok #xfst . HENUS - 74 X2l - Life Cycle 22|
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| SQL &

Oracle

NVL

eXperDB(PostgreSQL)

COALESCE

( [ HzENT

EASY

DECODE case ~ when ~ then ~ else X HE
Yut g CONNECT BY with recursive & 7= HE
ROWNUM LIMIT OFFSET T=HE NORMAL
CAST [HEr HIO]E BRI 7= HE NORMAL
SEQUENCE SEQUENCE_NAME.NEXTVAL nextval.sequence_name T HE NORMAL
(+) - OUTER JOIN LEFT/RIGHT/FULL OUTER JOIN TEHE NORMAL
Join MINUS EXCEPT REPLACE
Oracle Join AlISI Join T HE NORMAL
SN S AZE RS MONTHS_BETWEEN EXTRACT + AGE T HE NORMAL
SYSDATE NOW REPLACE
CLOB TEXT REPLACE
Data Type BLOB BYTEA REPLACE
VARCHAR2 varchar REPLACE
DUAL Table SELECT * FROM DUAL; SELECT *; REPLACE

S Al Of

Replace(EASY) : 2AHLHA, 712 #H S (INORMAL) : 72 &4

1

THZ(HARD) : X KX} HZ
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| SQL

L

2t - Oracle SQL Tt Of|A|

CASE 1. NVL vs. COALESCE

SQL H|w
select nvi(1, (select max(c1)
Oracle from t1 x
SQL where x.c1 = a.c1)) as c2
from t1 a;
select coalesce(1, (select max(c1)
ANSI from t1 x
SQL where x.c1 = a.c1)) as c2
from t1 a;
g i
| Id I_Uperatiun - | Hame I_Starts | H—Ru;; | Buffers I
Oracle 8 | SELECT STATEMENT | | 1] 20 |
sQL 1 | SORT AGBREGATE I I 28 | 28 | [T}
Q %= 2 | TABLE ACCESS FULL| T1 | 28| 28 | 48
I 38 | TABLE ACCESS FULL | T1 | 1] 28 | |
| Id | ﬂperat;;;__ | Hame | St;;;;_| A-Rows | BuFFers_I
ANSI | 8 ] SELECT STATEMENT | ] 1] 20 | 31
I 1 | SORT AGGREGATE I | o | 0| 0) |
SQL |L 2 | TABLE ACCESS FULL] T1 | 8 | 0| a]l
| 3| TABLE AGCGESS FULL | T1 | 1 20 | 3 |

CASE 2. ROWNUM vs. FETCH

SQL H| W

( [ HzENT

Oracle SQL

select *
from(select rownum rnum, a.*
from(select *
from 7|2
order by 1S
) a
where rounum <= 10

)

where rnum >= 1;

ANSI SQL

select *
from D272
order by nZitHis

Offset O rows fetch next 10 rows only

| Id | Operation | Hame | Starts | A-Rows | Buffers |
| 8 | SELECT STATEMENT | | 1] 16 | 4
Orade = 1| VIEW | 1 1] 10 | 4
SQL * 2 | COUNT STOPKEY | | 1] 10 | y
3 | UIEW | | 1] 18 | 4
I 4| TABLE ACCESS BY INDEX ROWID| )| = | 1] 18 | I |
1 51 INDEX FULL SCAN | DADIZ P | 1] 18 | 2
| Id | Operation | Hame | Starts | A-Rows | Buffers |
ANSI | B ] SELECT STATEMENT | | | i8] L
[* 1] UIEW 1 | 1] 18 | y
SQL %= 2 |  WINDOW HOSORT STOPKEY 1 | 1| 18 | y
e TABLE ACCESS BY INDEX ROWID | )20 [= | 1| 108 | i |
| IMDEX FULL SCAM | D23 Z=_PK | 1] 10 | 2
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3+ 80% AL

JlolE {12
e Oracle SQL & UDF

SQL SQL PL/pgSQL FUNCTION sqL
Porting Fg0E A I0IE
User Defined Function Framework(XML)
ind ind i | |
et B 2 =

Conversion

Standard SQL

( INMzENT

x|y g
x| g

P HI 2

( INMzZENT
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Who
uses
PostgreSQL?

6508 companies reportedly

use PostgreSQL

in their tech stacks,

including Uber, Netflix, Instagram.

Uber

Uber

CRED

hepsiburada
Hepsiburada

zalando

4

Zalando

Gyrmpass

#

nstacart

SUCE

Metflix Instagrarm Spotify

LaurchDarkly Robinhood reddit Twitch

Delivery Hero ﬁ HENNGE >
Delivery Hero Tokopedia Tech Stack StackShare HENMGE K.K. Accenture Figrna KAVAK
O,
circleci
CircleCl Revolut trivago Grapky Alibaba Trustpilot
Travels
o~
< ty
N BlaBlaCar

Typeform Prirmer Imain technalogy YOIy Platform MN2&

BlaBlaCar

- >
trendyol - "/ vavarejo
Trendyal Odoo Krnong ViaVarejo GitLab toals Yousign Voypost
Group
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Optional - Mandatory
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