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SELECT DISTINCT ~

UNION ALL
INTERSECT

CERATE TABLE AS SELECT ~

Literal/Bind SQL

Cost Optimizer

Parallel Select

Parallel Insert

Parallel Index Build
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Job Scheduler

Job scheduler
HE T2 A0 Al AKX S AT

o= =2 d
ok 712 JoBO|| = Bt JHe| ZZEA[XM TS
JOB_SCHEDULER_ENABLE 1} JOB_THREAD_COUNT Z2IHE| M T Q
SYS AH2 XIBHO| JOBS MM, HA, AtH|S 4= QUL

AN OO

P

rOI-

—

OB 21X E XM=
2

||'|

(@)

Job scheduler 2| A|Z} 8l
Job scheduler A| &k

OR

=]

iSQL> ALTER SYSTEM SET job_scheduler_enable=1;

Alter success.

iSQL> ALTER SYSTEM SET job_thread_count = 8 ; => property Iit 2 = =74 5}| Of

Alter success.

oo

Job scheduler & &

iSQL> ALTER SYSTEM SET job_scheduler_enable=0;

Alter success.
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CREATE JOB job _name

EXEC procedure_name

START exprl

END expr2

INTERVAL number {YEAR | MONTH | DAY | HOUR | MINUTE};

Of| H|

O[F 0| proc1@ ZEA[X7t A FE 2HE|O 1N F7|2 A US 2A

&, 32 S0 BLIEE JOBS M A2}

iSQL> CREATE JOB job1
2 EXEC procl
3 START sysdate
4 END sysdate + 3
5 INTERVAL 1 HOUR;

Create success.
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ALTER JOB job _name

SET execute_procedure_statement |
START expr1 |

END expr2 |

INTERVAL number {YEAR | MONTH | DAY | HOUR | MINUTE};

Of| H|

Job10| HBE|= A|ZF A|ZHS 2014F 18 1Y 2 B F5tet

iSQL> ALTER JOB job1
2 SET START to_date(‘20140101’,YYYYMMDD’);

Alter success.

- " 1—

Job1Q| Al Z=7| 2 108 72tHA o 2 HZASI2}

iSQL> ALTER JOB job1l
2 SET INTERVAL 10 MINUTE;

Alter success.
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DROP JOB job_name ;

Of| H|

0| £ 0| job19l JOBZ K| HS|2f

iSQL> DROP JOB job1;

Drop success.

LTIBASE



ZILTIBASE

Function Based Index

LTIBASE



[ =] | - =
4 7|k Qe &
S T A0 AT S Vo 2 MAMBHE QlHA
WHEREZOf| 2t EE= M= HO S At ALEA| WHE M SEE EY
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Of| |

iSQL> ALTER SESSION SET EXPLAIN PLAN = ON;

Alter success.
iSQL> CREATE INDEX NVL_IDX ON employee (NVL(salary, 0));
Create success.
iSQL> SELECT eno, ename, salary FROM employee
2 WHERE (NVL(salary, 0)) < 1000000;

ENO ENAME SALARY
1 EJJUNG

7 HJIMIN 500000
8 JDLEE

13 KWKIM 980000
20 DIKIM

5 rows selected.

PROJECT ( COLUMN COUNT: 3, TUPLE SIZE: 35, COST: 0.31 )
SCAN ( TABLE: EMPLOYEE, FULL SCAN, ACCESS: 20, COST: 0.24 )
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iSQL> ALTER SESSION SET QUERY_REWRITE_ENABLE = 1;

Alter success.
iSQL> SELECT eno, ename, salary FROM employee
2 WHERE (NVL(salary, 0)) < 1000000;

ENO ENAME SALARY
1 EJJUNG

8 JDLEE

20 DIKIM

7 HJIMIN 500000
13 KWKIM 980000

5 rows selected.

PROJECT ( COLUMN COUNT: 3, TUPLE SIZE: 35, COST: 0.07 )
SCAN ( TABLE: EMPLOYEE, INDEX: NVL IDX, RANGE SCAN, ACCESS: 5, COST: 0.00 )
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% LBS mests E|0|2 M4 Al Mol 2% 2 H2 M2 Bloj 2T}
QLA el AS X502 MAtol RHalE
Employee E| 0| 5

NAME DEPARTMENT POSITION

KIM Sales oID

PARK Personal oID \

LEE Marketing oD  _|

YUN Sales oID

MIN Marketing oD — Manager

JEONG Personal oID Staff

f Clerk
ok -2 Dictionary H|O| &
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iSQL> CREATE TABLE EMPLOYEE (
2 NAME CHAR(20),
3 DEPARTMENT CHAR(20),
4 POSITION CHAR(20)
5 ) COMPRESS ( DEPARTMENT, POSITION MAXROWS 100 );

U= HOI=

DEPARTMENT
NAME DEPARTMENT POSITION CHAR(20)
CHAR(20) CHAR(20) CHAR(20)
Marketing
KIM oID oID
> Sales
PARK OoID OID
Personal
LEE oID oID
YUN OoID oID
MIN oID oID N
POSITION
JEONG OoID oID CHAR(20)
t t Manager
Staff
EE-E
Clerk

Dictionary E|O| &

Dictionary E{|O| &

LTIBASE



ZERE
ol A

INSERT / UPDATE A| 0| A&t
Insert SH= 40| Dictionary H|O| 20| &=2XSH=X| 23| &,
EXiCtCrE S oD gt S M
=W SHA| 4 H Dictionary H|O| S 0] S S 4= Insert 2, 0IDF 2 O{ A H|O| S0 Mgt
(45X 5 ZH)

INSERT ( ‘Yu’, ‘Sales’, ‘Manager’ );

INSERT ( ‘Yu’, ‘Consulting’, ‘Manager’ ); DEPARTMENT
CHAR(20)

Marketing
NAME DEPARTMENT POSITION
CHAR(20) CHAR(20) CHAR(20) Sales Dictionary Ej|0| &
KIM oID oID Personal
Y= HOI= PARK oID oID Consulting
LEE oID oID
YUN oID oID POSITION
MIN oID CHAR(20)
JEONG oID oID Manager
Yo oib O <7 staft Dictionary H| 0| &

Clerk
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FO|AIY
DELETE A| Z=O| A}t

DELETE A =, EIM L 2| E|O| &0 unpointed data 7} =0} 9= = U=
E|O| & Reorganize 2t Y-S S5| unpointed data & AHKN|St = QS
DELETE FROM EMPLOYEE ;
4= Ho|&
DEPARTMENT
NAME DEPARTMENT POSITION CHAR(20)
CHAR(20) CHAR(20) CHAR(20)
Marketing
KIM oID oID
»  sal ..
PARK oID ot ales Dictionary E||0| &
Personal
LEE oID oID
YUN oID oID
MIN oID oID N
POSITION
JEONG oID oID
CHAR(20)
Manager
Staff B 0] 2
Dictionar =
Clerk y =
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Z=0| At

REORGANIZE

E|O| =0 X Lock 2 2|5 2, Reorganize & 21 &
A 9| unpointed H|O|H E

o {14 2] Efo] 21t ol

iSQL> ALTER TABLE EMPLOYEE
2 REORGANIZE COLUMN ( DEPARTMENT, POSITION );

K| & E|= Data Type

F

]

Al

DEPARTMENT

CHAR(20)
Marketing x

Sales

Dictionary HIO| 2

Personal x

POSITION

CHAR(20)

Manager x

staff €| Dictionary EIO| 2
Clerk

CHAR, VARCHAR, NCHAR, NVARCHAR, BYTE, BIT, VARBIT, NIBBLE, DATE
CHAR, VARCHAR 9| Z4 2 precisionO| 8 O|AFQl Z4.2.0j|0t ©f=0| 3] =
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ALTER TABLE ~ ADD COLUMN
o

ZE F7telof 7|2 ZE &

TR ABOIOl 2% ZYS A 4 S
x> O O
O "

OFZ!(DROP COLUMN => ADD COLUMN)

ALTER TABLE EMPLOYEE
ADD COLUMN (JOIN_DATE CHAR(20) ) COMPRESS (JOIN_DATE) ;

NAME DEPARTMENT POSITION JOIN_DATE
CHAR(20) CHAR(20) CHAR(20) CHAR(20)
KiM Sales Clerk oID
PARK Personal Manager oD
LEE Marketing Manager oD JOIN_DATE
CHAR(20)
YUN Sales Clerk oib i ..
20120701 Dictionary E|O| &
MIN Marketing Staff (o]]»)
20131003
JEONG Personal Staff oiD
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STARTUP

STARTUP 11}°d
Stz 18
CHS EHA2 FO)

73 A= 3
Z} THA|OtCt "STARTUP" O|2t= T+ =25 O] 8510 CtS

PROCESS CHA|
5 BE0| 7|5 3 isQLO| W4 IS EE ZRHAS 1S
2402 THlo) §2 8 Y HE A2
o 48 J}5)

T2 IHE|
=olish &~ 91 S (L, CREATE/DROP DATABASE Dt

DB AN A = Ql2
CONTROL EHA|
DBE 7t 7ttt =& MK LHF 2=2 T H|
23143 9l [{O|EH|0|A Y 2 E(archive R E)E
DB 20| st HE LA

b

[ot

HE 7ts

o HE2 =x N TE=1
s FE X3 AZ

META CHA|
of HZ2|/ClA3 Oo|H ot el "detd 2 X3

DB &= ¢
Restart recoveryS =i
A

LHE =2 M EE &Y

SERVICE THA|
AHEXEZEDBE AL

L
fot
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Shell::/home/altil> isql —sysdba

Altibase Client Query utility.
Release Version 6.1.1.0.10
Copyright 2000, ALTIBASE HDB Corporation or its subsidiaries.

All Rights Reserved.

Write UserID : sys
Write Password : manager

ISQL_CONNECTION = UNIX, SERVER = 127.0.0.1, PORT_NO = 20301
[ERR-910FB : Connected to idle instance]

iSQL(sysdba)> STARTUP SERVICE;

Connecting to the DB server.. Connected......

[RP] Initialization : [PASS]
--- STARTUP Process SUCCESS ---
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STARTUP

15 0|3 TEH A EOl
OSO| A K| SSt= "ps" HHZ SOl ZEMAIDE &2 7ts (altil AFE X}

-

E7)

Shell::/home/altil> ps -ef|grep "altibase -p boot from" | grep altil | grep -v grep
altil 26804 1 0 13:05:09 ? 0:51
/home/altil/altibase_home/bin/altibase -p boot from admin

0s HO| S 0|8t cPU SL | 22| 2| AL EFH

Shell::/home/altil> export UNIX95=1 (L& OSO|Al Of2f ps -0 SMO| OtEl AL AIE)
Shell::/home/altil> ps —o pcpu,vsz —p <altibase_process_id >

%CPU VSZ

0.71 825652 (KbyteTtR|= HA|F)
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SHUTDOWN

SHUTDOWN 11}7d
SHUTDOWN 1}’ £ STARTUPO| A0 2 XIH
STARTUPZ} Et2| CHA|Q| MO|= =RSHK| &S
"SHUTDOWN" 122 Sl 2l 7t
Or2f{e| 37tX[ M0 2} CHE S5 2 =
NORMAL =M
Haoh M Mol HA SR E WX Th7] & sToPaby S 7%
IMMEDIATE &M
&t M UM B2 A7 & sTopat
2H ZREE Mo EBMM DL
ABORT &M
"kill -9" QF ZHO| ZEMAZ LAHZE ZSEAZ
O| B 8 S= & X +& A0 restart recovery2f= A5 =507 0| £l &

)l

MU

_E m[o
A
oo
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Shell::/home/altil> isql —sysdba
Altibase Client Query utility.
Release Version 6.1.1.0.10
Copyright 2000, ALTIBASE HDB Corporation or its subsidiaries.
All Rights Reserved.
Write UserID : sys
Write Password : manager
ISQL_CONNECTION = UNIX, SERVER = 127.0.0.1, PORT_NO = 20301
[ERR-910FB : Connected to idle instance]
iSQL(sysdba)> SHUTDOWN IMMEDIATE;
Ok..Shutdown Proceeding....
TRANSITION TO PHASE : Shutdown Altibase
[RP] Finalization : PASS
shutdown immediate success.
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SERVER SCRIPT

“server 23 EIE
> SALTIBASE_HOME/bin/ O 9| X]|

- D8O 75,52, UDBMY SS M B4 YRS HBHE Y AAYE

DBE &A dd3t= 7|5
ex) shell> server create MS949 UTF8

ALTIBASE HDBE 13 A|7|= 7|5

ex) shell> server start

ALTIBASE HDBE MAMXOQl MIHOo 2 ZFste 7|5
ex) shell> server stop

ALTIBASE HDBE X+ sSst= 7=

ex) shell> server restart

ALTIBASE HDBE ZH 2 kill A|Z7|= 7|5

ex) shell> server kill
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SERVER SCRIPT

server A2 EO| start H &

#!/bin/sh
ADMIN="${ALTIBASE_HOME}/bin/isgl -u sys -p manager —sysdba -noprompt"
ISQL="${ALTIBASE_HOME}/bin/isql -s localhost -u sys -p manager -silent"
if [ "$1" = "status" ]; then
MODE="echo $* | cut -f 2-4 -d ' "
if [ "$MODE" = "status" ]; then

MODE=
fi
fi
case "$1" in # server A A| AR OIX}Z40| "start" Ol 4L
'start’)

# for WINDOWS natc
if [ -f ${ALTIBASE_HOME}/bin/chkFileLock ]; then # 0|0| Lz =l AFE{QIX| N =
chkFileLock >> ${ALTIBASE_HOME}/flock.log

fi
${ADMIN} << EOF # startup SQLTZE S iSQLS Sl AlSHdl= SHEY
startup
quit
EOF
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SERVER SCRIPT

server A T EO| stop £ &

#!/bin/sh
ADMIN="${ALTIBASEHOME}/bin/isql -u sys -p manager —sysdba -noprompt"
ISQL="${ALTIBASE_HOME}/bin/isqgl -s localhost -u sys -p manager -silent"

case "$1" in # server A3 Al KR QIXtZEO| "stop” QI AL
'stop’)
${ADMIN} << EOF > /dev/null
ALTER SYSTEM SET CHECKPOINT _BULK_WRITE_PAGE_COUNT = 0;
ALTER SYSTEM SET CHECKPOINT _BULK_WRITE_SLEEP_SEC = 0;
ALTER SYSTEM SET CHECKPOINT _BULK_WRITE_SLEEP_USEC = 0;

quit;
EOF
killCheckServer > ${ALTIBASE_HOME}/trc/killCheckServerlog 2>&1
${ADMIN} << EOF
shutdown immediate; # shutdown SQLTE2S iSQLS £l M= HEY
quit;
EOF
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SERVER SCRIPT

server A Sl E S O|2S= 13

Shell::/home/altil> server start
Altibase Client Query utility.
Release Version 6.1.1.0.10
Copyright 2000, ALTIBASE HDB Corporation or its subsidiaries.
All Rights Reserved.
ISQL_CONNECTION = UNIX, SERVER = 127.0.0.1, PORT_NO = 20301
[ERR-910FB : Connected to idle instance]
Connecting to the DB server... Connected.

[RP] Initialization : [PASS]

--- STARTUP Process SUCCESS ---
Command execute success.

LTIBASE



SERVER SCRIPT

server A EIEE 0|60 &

Shell::/home/altil> server stop
Altibase Client Query utility.
Release Version 6.1.1.0.10
Copyright 2000, ALTIBASE HDB Corporation or its subsidiaries.
All Rights Reserved.
ISQL_CONNECTION = UNIX, SERVER = 127.0.0.1, PORT_NO = 20301
Ok..Shutdown Proceeding....

TRANSITION TO PHASE : Shutdown Altibase
[RP] Finalization : PASS
shutdown immediate success.
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ISQL
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ISQL

iISQL
SALTIBASE HOME/bin O &|X|
DBOY F&5t0f ol 48 9l AME x3|5H= ]
DBAHSIO R DB 75 U B2, #e] U 270 43
Mol Zx 522 48

Shell::/home/altil> isql —u sys —p manager —port 20301 -nls_use MS949 -s 127.0.0.1
Altibase Client Query utility.
Release Version 6.1.1.0.10
Copyright 2000, ALTIBASE HDB Corporation or its subsidiaries.
All Rights Reserved.
ISQL_CONNECTION = TCP, SERVER = 127.0.0.1, PORT_NO = 20301
iISQL>
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ISQL

is AJEIE

SALTIBASE_ HOME/bin O 9| X

SQLe| A Al SMES Yot

b
ok
1>
$0
|.|-|
A
R
O
Ot
rir
| >
|
L
|m

Shell::/home/altil> cat $ALTIBASE_ HOME/bin/is
#1/bin/sh

trap "" TSTP
${ALTIBASE_HOME}/bin/isql -s 127.0.0.1 -u sys -p manager $*
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ISQL

P2 XN

§

e
[e)
—

ALTIBASE HDB A{H{ 7} 9| %]

ALTIBASE HDB AFE A HE XA

DB ALS | HAYIEE K|

ALTIBASE HDB Listen PorttH S 2 X| M

ALTIBASE HDB %
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5O
=l

M|

X MM Q| autocommit &2

4

-
O:
—

&=
S
£
o
(8]
(=]
e
=}
(]

spool [fileName]

oloixy &

iSQL

show user
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colsize ZHAMO|=2o| ZO|E X|F
linesize stLte| MR EQ| =Hetelel ZolE X|H
pagesize XNEE /WS YIE E8 2 ZHEO|IES2 &
heading =Y 200 M ZH EIO|ES EO|AHU HFEE HFH
timing MAlot Zolo| =l A|Z7HS 1/100 = THRI2 &3
ZHel =22 =g
vertical 5500 (e O vae) Bel2 s B2
foreignkeys desc HHOZ H|O|E X3| A| &X7| HEE &
. =S| B 4 & O| 2 SALTIBASE_HOME/trc/isql_query.logI} & O
SR ais moj2 Azt 202 M
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glogin.sql
iSQL &SI XA}z o2 LsiA|7 | AN S ™

=
o

SALTIBASE_HOME/conf/glogin.sql £ X &t
login.sql

glogin.sqli} & YStH isQL= AW dt= FXA O ATt MESIAA & E2 A&

isQLs A A= C|HE 2|0 login.sal & X

glogin.sqgl, login.sql O] SA|0| X 2 4 < glogin.sql=login.sql = 2 X &
iSQLOJ| A =AM M2

Single Line =41 : -- comment

Multi Line =4 : /* comment */

19
|0
Hu
ox
ot
ox
Ho
>

iISQL> -- test comment
iSQL> SELECT /* comments */ sysdate FROM dual;

LTIBASE



ISQL

isQL AF2 Of] : YUl =3] A2} VERTICAL 19| AL 9| X} 0]

iSQL> SELECT * FROM t1 LIMIT 3;

3 rows selected.

iSQL> SET VERTICAL ON;

iSQL> SELECT * FROM t1 LIMIT 3;
A:l

A:2

A:3

3 rows selected.

isQL>

LTIBASE
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ISQL

iSQLALS O : M2l g K3 AL

iSQL> ALTER SESSION SET EXPLAIN PLAN = ON;
Alter success.
iSQL> SELECT * FROM t1 WHERE a = 2;

1 row selected.

PROJECT ( COLUMN_COUNT: 1, TUPLE_SIZE: 4 )
SCAN ( TABLE: T1, INDEX: __SYS_IDX_ID_102, ACCESS: 1, SELF_ID: 2)

PLAN &M = [ON / ONLY / OFF]

LTIBASE



ISQL

iSQL ALE Of : M|Mo| M| B =
CHAO| B[ = M| DR E 2HQI5HofF 2

-

-—

Shell> is
iSQL> ALTER DATABASE db_name SESSION CLOSE session_id;

< gk 2elel 2ot >
iSQL> ALTER DATABASE mydb SESSION CLOSE 14;
Alter success.

< ZASHA| b= M S TSt S 3R >
iSQL> ALTER DATABASE mydb SESSION CLOSE 14;
[ERR-41080: Invalid Session ID 14]

LTIBASE



ZILTIBASE

ALTIBASE HDB ADMINISTRATION |

ARCHITECTURES

FEATURES

ARCHITECTURE

TABLESPACE MANAGEMENT
TRANSACTION MANAGEMENT
BUFFER MANAGEMENT
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FEATURES

LTIBASE



...
Features

M| 22to|olE Al 2x
S20|HE-MH T2 EZ-Z MEH(TCP/IP, IPC, Unix Domain socket)

QIE{mo] A

ANSI SQL 92 Full spec, ODBC 3.0, JDBC 2.0, C/C++, ADO.NET, C/C++ Precompiler X| &
CHESHH S A4 X078 (MVCe)

EHMMHO[ SAI’d MO Z fl8H Cts HE sA°d &0 (MVCC, Multi-Version
Concurrency Control) 7| S A2

A HE

EgiX M 125t 5~ 5 Read Commited(default), Repeatable Read, No Phantom
Read(=Serializable) X| ™

Fuzzy/Ping- Pong Checkpoint H| &

Checkpoint =g S 0f 24t ECHR N S N 2|S &= Q) £ E Fuzzy CheckpointS
K| 2 3FH Checkpoint AIOHE E A X 2| Z 2 A St= Ping-Pong Checkpoint
= ks

$0
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Features

DeadLock ZtX|

HEMXO EAMMM X E ol TEMAE 2 FX| 10 Deadlock Al =
7H0f O 2 & ZA A7 A&5| =K
Stored Procedure/Function X| &
AT HKE SfLe| A 2=2 Tt= =, DBMSO| X &35l &1,
£510] §F ZE2MAE DBMSO| =2

Cl| o] E{ | o] A O] Z =2}

TCP7|EIo| HERIAE Soll HE EUMM =18 TEStD A4 AH 0 A] O
£ UFol0] HO|HE =X E =H

Hl0| E{H|0] A 27}

ALTIBASE HDB= StL} O| &t Q| H|O| 2 AL|O|AE &[0, H|O| AL O| A= O
BE|QtC|ATR L=

o

= 0|t =

ool
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ARCHITECTURE

LTIBASE



ARCHITECTURE(Z14]])

Plan Cache

Memory
Data

Memory

Buffer
Pool

Temporary

Log
Buffer

Dispatcher
anage
Thread

Load m
Balance Age

Buffer
Flusher

Logfile
Manage

46 |

Loganchor
files

Checkpoint
Storage

image files

Datafiles

~

Redo

logfiles

—_
3

Archive logfiles

-— @@

—_—
R

Properties file

Trace files
\—/

LTIBASE



R ——————————.
MH| A M=

MH|A M EDRE
multiplexing thread mode
O 2 72| M-S StLte| A =7t 2h2| 5= B4
SA BH AR E2 BR0 72[5HH, MHO| XA AFEE0| M5

Ef A3 ZH Al LS| E7F EMSHA ALEX7F H2 B2 AHEO0] SHIE &= US

Client Dispatcher
Load
Balancer
Vs ’\\ ~
create RESASERNNN
/ V2 \\\\ ~
4 7’ NP
~
A \Q\ N
Vs ’ \§ N
NN
, 7 N \\
§/
. Task Task .
Service Thread z Service Thread N Task
4 N
// \\ |
/54 RN
N N
Task . Task
A Y
. |
Y
AN
Y Task
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MH| A M=

MHA MY ERDE
Dedicated thread mode
LS| S Lol RIS} Bejsts wA

L O ™1
load balancing & St EfA A X EH| 2fH S HKX|X| @10 220 M[MO| &
WSO S 7= 0 22| o E 0l

Ml & E AlOEE A ES S2{0F ot 7| 20| AFEAF S7H0]| IHE CPUAEZ =
st

PNE=RES
= T

Cli 1 Dispatcher Service k k
ient p Thread 1 Tas Tas

Service

Client 2 Thread 2 Task

Dedicated thread mode & 2t
DEDICATED_THREAD_MODE ¢t2 12 M7gs{0of TH(7| 2 4t2 0)

— HA—

CPU affinity & M-& A|, multiplexing mode0f| H|3l| H 50| & S9| arAt=
CPU affinity : CPU A A| 7| 52 &/d2}5tH LS| MH|A M| E= ST CPU R OO T E
[0 CHE CPU RO 2 M| E FHE E 0| S5= H| 80| E20{&
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TCE-LITPS

Main Module
@—) Dispatcher
UPDATE t1
SET ¢1=20
WHERE c1=10

Service Thread

d

Load Balancer

Query Processor Module

v
Checker

v

Executor

Storage Manager Module
v v

Concurfency

Checkpoint

Log Flusher
Memory Ager

Buffer Flusher
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ZILTIBASE

TABLESPACE MANAGEMENT
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B
E|o|=AH|0| A JH'E

E{|0| & A 1{|O| A (Tablespace / TBS)
CiO|EHH|O|AE 83t = Z[& ] =2[Hel A=
H| 0|2, QIEA SO HiO|HH|O|A AN Z0| MY L= =& HEA
CIO[E{H|O| A& 2 B2 {I5H 72X 2 = StL O| &2 HO|ZALO| AV EHE

LTIBASE



STORAGE

AEEX| X
orLto| H|O|E H| O] 2= ok 7 O] 42| H|O| S AH|O| A= - [T, OfLt2)

HO|ZAH 0| A& Ot MAME £, L2 HO|X| 2 3 &

ALTIBASE HDB Storage 4+%& D1|EE| E-” Ol%ﬁ.l_l'” Olﬁ

_[ Database JJ\ 32K A 7|9| 4|0|X| =2 +/M
:"7'"";|7‘ """ s i
1 T: —
: apblespace ii [ TableSpaCe ] i Elﬁﬂ E-” Ol%ﬁl’_‘” Olﬁ
I I
: | | MABEE Cheol oadiez
I
" Extent ii i ™3
| | A : oI AEIEL 8K 37|9| T O|X|
R —— L i

ClA3 Ho|FAH0|A 22| Ho|FAHo0|A
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B
Ho|SAH0|A S&

ALTIBASE HDBOJ| A X| & Sf= H|o|SA o] A
HOlH £40| [HE EF
M 2 2| H|O| &A1 O] A (Memory Tablespace)
C|A 3 H|O|2AL|0|A(Disk Tablespace)
SIAE IHE EF

A|AEH|O| &S AL 0| A (System Tablespace)

ArE Xt E||0] S AT 0] £

=2
o TT
SYSTEM DICTIONARY TABLESPACE

A|AEH
il SYSTEM UNDO TABLESPACE

SYSTEM MEMORY DEFAULT TABLESPACE
QlH} A2 X}, SYS SYSTEM DISK DEFAULT TABLESPACE
SYSTEM DISK TEMPORARY TABLESPACE

AP XL H|O| S A | O| A (User Tablespace)
ArEAIS ZR0f et ME o = iy
QI A| TBS, | O| E{ TBS(H| 2 2| TBS, &|2HA TBS, C| A3 TBS)
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R ——m——————————————
H|22| E|o]SAH|0] A

H 22| o] S AL o]A
2= HOH7 22 S7H0 ME E[= H oA L[ 0|AZ 2|0
ALTIBASE HDB 47J} X| = &fLtat = x|
ALTIBASE HDB 55 E{ = ALSXH/ Q222 Sst0] 71 8 4+ U
T (H 22| TBS + H| 2 =Z QI E 0|O|X| m})

Memory

Logfile#

Fuzzy / Ping-Pong Checkpoin

Disk

Checkpoint Image-#-0 Checkpoint Image-#-1

LTIBASE



R ——m——————————————
H|22| E|o]SAH|0] A

H 22| H|o] S Anjo|AQo| &7t gt
32K Ij|O| X| Et2| 2 H|O| &0 SZt &
Page©| AFE|

]
I—I E.”ol '='0" oI-l:I-E|X
Tablespace =
P '1Page&| S8 H|0|20f l<:>|-7|'6 JNR=E-TIPE K=Y
O = T HAO
HO|E0| & 82 Z7t Z HIO|H 7t |HO|20| ¢ &2 2t Z |07t =0 Q!
Table =0 UX| 2 STt =&t
S HO|Z LHOA MAHE 7S *GIO|H & AT K|SHA| A2 THALE =7}
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M| =22 E|o]SATj0]A

PageO| AME}|EH 3}
TableOj| Delete =2

Table QtOj| A| Page A Ef 7} Used = Free = T2 ST Table LI 0| A RHAR 7ts)
Tablespace £ PageS P25 A2

(i)

Delete =3l & CompactionS =S H Sl St Page= Tablespace0f| B0 (CHE £ O]

=0 M AFE 7}5), Tablespace2| Page A Eff= Used > FreeZ HZA &
TableO]| Truncate =3l

TableOf &t | E PageE TablespaceOf Btztsh

TableOf St IS?i':.j TablespaceQ| Page AFEj= Used = FreeZ T 2HL}IHE Table| A &t
o} aro} AE TS

TableO|| Move —|—°”
Move 22 E3|A| O|O|E{ 2 C}2 TableZ 0| S A|7{ & Delete 3+ Z4 1} S US}HA| 3

[ =
S TableQtO| M BF ZHALE 7t
Move =3 & CompactionS =35} H STt Page= TablespaceOf| Hi=tst
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H|22| Efjo]SAH|o| A2 2t &

Memory Tablespace

T1 B0 20
JERSE

T1 El0]2 444 TL Efo|20f
) JERIE 1
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Hl22| Ejoj S Am 020 Z2

S F=

otClH
= O

Memory Tablespace

Tl Delete —?—'5°H

-_—> 1

Compaction=:

o

T20]| Inseft -f—'é'oll




...
PR ERS PN

Zled Hlo| = A o] A
ClO|E{ 7t | 22| O Tk A==
ClA3Y MZXEQIE O|0|X| ItY S 7HK| K| X =
Ex
ClAa3 E"(Ioggmg)% TAlSHX| &40 HIAEZQE LM X<
Disk I/07} Qi &
H 22 HO|SAHO|ARQH WS HIjX o = HE HAM 52 BN

Memory

\VolatieTBS | | [ | | | | | |

- . -

- A~
Logfile#
Disk

Memory TBS Image-#-0 Memory TBS Image-#-1
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YAl HloO|=

Q1 A| EJ|O| & (Temporary Table)
HIOIEHE EA|H L= Eat5t7| {5l At
S& Z=130|A 62 72| DML 2 &
ANHe=z MEL I &

Al H|0]=2| O|0|H = H|O[ =0 HO|HE &I T MM AT =2l Its
MMO|LF ESHAMNO| Z 2| A A| B|0| 22 XI= 2 2 truncate

A HIO|SLH| H|O|H = HEHO|LF A|A- ZO| A| 5147t =7ts

1[0 OIEO

M| 2FALS
EIN'E =7t
Qlai7| X8 =7t
F2d HOlE 2 0[A0MT HE 7ts
=4 ETMAE XA =7t
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A EI0|F ‘48

?.

ch

CREATE [GLOBAL] TEMPORARY TABLE table_name
ON COMMIT {DELETE | PRESERVE} ROWS ;

Of| H|

E 21 XH A

- 1 -

o o8 = BAI HOlE& E-Jotet

—

iSQL> CREATE VOLATILE TABLESPACE my_vol_tbs
2 SIZE 12M AUTOEXTEND ON MAXSIZE 1G;

Create success.

iSQL> CREATE TEMPORARY TABLE temp1 (c1 INTEGER, c2 VARCHAR(10))
2 ON COMMIT DELETE ROWS
3 TABLESPACE my_vol_tbs;

Create success.

LTIBASE
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YAl E|O]F 43

O %]

Ml-a0f o8 El= Al HOlES d-Jotet

iSQL> CREATE VOLATILE TABLESPACE my_vol_tbs
2 SIZE 12M AUTOEXTEND ON MAXSIZE 1G;

Create success.

iSQL> CREATE TEMPORARY TABLE temp2 (c1 INTEGER, c2 VARCHAR(10) )
2 ON COMMIT PRESERVE ROWS
3 TABLESPACE my_vol_tbs;

Create success.

LTIBASE



YA Hlo|5 448

0| x| (ON COMMIT DELETE ROWS)

BAlHIOl=5 d-dotl HO|H S st

7t A M El = Ol A

—_
o
— T

’

ENH0| S=E|H 0] H

iSQL> AUTOCOMMIT OFF;

Create success.

2 ON COMMIT DELETE ROWS
3 TABLESPACE my_vol_tbs; €<—__

Create success.

iSQL> CREATE VOLATILE TABLESPACE my_vol_tbs
2 SIZE 12M AUTOEXTEND ON MAXSIZE 1G;

iSQL> CREATE TEMPORARY TABLE t1 (c1 INTEGER, c2 VARCHAR(10) )

EHMMO| SHE|
2 A 0] £(t1)

iSQL> COMMIT;

Commit success.

Commit, Rollback A|
HlolE x|

iSQL> SELECT * FROM t1;
Cl C2

No rows selected.

iSQL> INSERT INTO t1 VALUES (1, ‘20141201’);

1l row inserted.

iSQL> INSERT INTO t1 VALUES (2, 20141202’);

1l row inserted.

iSQL> INSERT INTO t1 VALUES (3, ‘20141203’);

1l row inserted.

iSQL> SELECT * FROM t1;

C1l C2

1 20141201
2 20141202
3 20141203
3 rows selected.
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A EI0|F ‘48

0| 5| (ON COMMIT PRESERVE ROWS)
ot M-a 0 HA HO| 25 &8t HIO|HE &t =, aid M0 M2
H[O|E 7} =2|=| CHE M0 = =2 EX| &= Ol A

iSQL> CREATE VOLATILE TABLESPACE my_vol_tbs
2 SIZE 12M AUTOEXTEND ON MAXSIZE 1G;

Create success.
iSQL> CREATE TEMPORARY TABLE t2 (c1 INTEGER, c2 VARCHAR(10) )
2 ON COMMIT PRESERVE ROWS

, <« MMoj 3tdEl=
3 TABLESPACE my_vol_tbs; ol A|E| 0] 2 (t2)
Create success.
iSQL> DESC t2;
[ TABLESPACE : MY_VOL_TBS ]
[ ATTRIBUTE ]
NAME TYPE IS NULL
Cl INTEGER FIXED
C2 VARCHAR (10) FIXED

T2 has no index
T2 has no primary key

LTIBASE



B
YAl E|O]F 43

iSQL> AUTOCOMMIT OFF;
iSQL> ALTER TABLE t2 ADD CONSTRAINTS t2_pk PRIMARY KEY (c1) ;

Alter success.

iSQL> INSERT INTO t2 VALUES (1, ‘abc’) ;

1 row inserted.

iSQL> INSERT INTO t2 VALUES (2, ‘def’) ;

1 row inserted.
iSQL> COMMIT ;
iSQL> SELECT * FROM t2;

Cl C2
1 abc N -
) def ol MIMof|M =2 Aat

2 rows selected.
iSQL> connect sys/manager;
Connect success.

iSQL> SELECT * FROM t2;
Cl C2

No rows selected. CI2 MMOA =3 Za}
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C|£3 Ejjo]SAmH|0] A

C|A3 Ejo| AT 0| A
2E Glo[Ef7} C]A3 7h0) REE|= Blo|2AT0|AS 9|0

SES

Disk Tablespace 4| O| X| (Page)
HO|l21t QIEAQ| B REE
ot KESHe 2| AL (|23
Used Page .I_J:||O|X| : 7|% 8KB ]
AUAHE (Extent)
e HOIX| S BEsHE Bl

IOl XMZ& Al free 1| O| X
7t 255IH HO| 2 AL 0|A
Semen 2HE oY e

7|2 2t 64712 | O] K]
(512KB) £ #M
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C|£3 H|o|SAH|0] £

Page©| AFE|

245

SEHOIS0 L&A & HIOIS0 2Eset S2t
EL S ElR «Extent P2 SE HIOIS0H €S [-BHIOIS0IA Bt ot ENHA THE
s EIOI= Ol A AF A

0o
ol
1>

(HOIS0l 22 22 SASUOIE |5 o) C 2oy
IS0 UK H2 S22 HIOIE{2 ARIBHR ZLOX THAIE
S EIOIZ LHOIA THANE JtHs = R

=t
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C|£3 Ejo]SAH|o| A2 2t &

Pagel| AFE|tH T}

TableO]| Delete <=2
Table QtOj| A| Page A Ef 7} Used = Free = T2 ST Table LI 0| A RHAR 7ts)
Tablespace 2 PageS HIZIGIX| A S

TableO]| Truncate =2
TableOf &t | E PageE TablespaceOf| Btztsh
TableOf St Iﬁ':.j TablespaceQ| Page AFEj = Used = FreeZ T 2HLC}IE TableQ| A &t
C}HIO} AR TS

TableO| Move —,—0”

Move T-22 S8l A| H|O|E{ & L2 TableZ 0|5 A|7{ & Delete 3 Z 1t 5 L5}7 8
Ct Table QHO| A 2t T AL 7Hs

C| A3 H|0| = 0§ = Compaction 7| 50| 212
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C|£3 Ejo]SAH|o| A2 2t &

Disk Tablespace

[ (5 S 8 | | (55 S S
—| i S | | N S S

\

N

T1 5lo| & %a\

V
BN A (AR
B (55 5 S

-

1]l
0=
0x
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stCH

C|£3 g|o]=Am|o]A2] 7t 24T

Szt Rz

Disk Tablespace

e/,—wmamgﬁw

e EEREY

“ H-

__[=8

YOI
a5
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E|0|SAH|0] £ =21Ql(3)

E| O] & A 1| 0] A £ Performance View

0| F

Of

VSTABLESPACES MH EHO|=AL|O|A0 CHot HE

r

C|A3 HO|SAHO[A9| H|OJE I A0 Bigh §E&
HOlHItEol AHEEE =HRlot o5 M AL

|

VSDATAFILES

VSMEM TABLESPACES [ EE RS [ PN PR - X=N e [1 b [PVE-W /YK -}

VSVOL_TABLESPACES 3|dhA EH|O|EAHO|AQ AF2EES SI0ISI T AlS [} A2
VSMEMTBL_INFO Ol oze| HO|E0| HE2|E BO| AHESt=X| 2RIt A S U ALE
VSDISKTBL_INFO 0= C|A3 H|O|E0| C|ATE BI0| AFRSI=X| SISt AlS [ AR
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M 22| E|o]SAH|0]A 478

o 2 2] Hjo]| S Amjo| A
HIOIEE M 220 X&5t0, 2= EUMMN H2|E 0 22| &0AM X2
A EZQIE Alof| &2|H QI I} (checkpoint image file)Of| A &t
DB 7+& A0 2= HIO|H & SIEC|AA0 N E Z2[H0 T =282 H &
M OZ22| 2 FYEE 5L AE

T=(712)

CREATE MEEMORY [DATA] TABLESPACE tablespace_name
SIZE size (K | M | G);

Of| Al
27| MO[=7t512MeI B 22| H[O|FAH|[0|A S &

iSQL> CREATE MEMORY TABLESPACE test_mem
2 SIZE 512M ;
Create success.

2| Eflo] g
o|laL 7]
10 £ 4M
R
b5 g

N

iSQL> CREATE MEMORY TABLESPACE te
2 SIZE 510M ;

[ERR-110EE : The initial size of the tablespa

( EXPAND_CHUNK_PAGE_COUNT * PAG

r

oA H4o | El

multiple of expand chunk size

K]

ok
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M 22| E|o]SAH|0]A 478

TE(RHEEE F7H

CREATE MEMORY [DATA] TABLESPACE tablespace_name
SIZE size (K | M | G)
[AUTOEXTEND [ON [NEXT size] [MAXSIZE size] | OFF) | ;

Of| |
Z7| AFO| =7} 512mMO0| 10, 128M EHQ| 2 A= 22 7St XL 27| 7F 2G €I
M 22| HO| AL 0|AE = M
iSQL> CREATE MEMORY TABLESPACE test_mem

2 SIZE 512M

3 AUTOEXTEND ON NEXT 128M MAXSIZE 2G;
Create success.

27| AO| =7} 512M 0| 11, At =t = oFA| = W 22| HO|Z2H 0| &S
AH A
O O

iSQL> CREATE MEMORY TABLESPACE test_mem
2 SIZE 512MmM
3 AUTOEXTEND OFF;

Create success.
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= 1L x
T+=(MIAZEQE A= F7})
CREATE MEMORY [DATA] TABLESPACE tablespace_name
SIZE size (K | M | G)
[AUTOEXTEND [ON [NEXT size] [MAXSIZE size] | OFF) ]
[CHECKPOINT PATH 'path’ [SPLIT EACH size]] ;

Ofl |

X7| AFO|=7F512M0| 23, X|CH 1G7HX| 128M Bt 2 Xt= 22 755 0| 2

2| HO|2ALO|AE dd (MAXEQIE O|0|X| LY 2 CHE2HE I8l 3712

CIEE2|0f Lt+=0 HE)

iSQL> CREATE MEMORY TABLESPACE test_mem
2 SIZE 512M

3 AUTOEXTEND ON NEXT 128M MAXSIZE 1G
4 CHECKPOINT PATH ‘/dbs/path?’, ‘/dbs/path2’, ‘/dbs/path3’;

Create success.

iSQL> CREATE MEMORY TABLESPACE test_mem
2 SIZE 512M
3 AUTOEXTEND ON NEXT 128M MAXSIZE 1G
4 CHECKPOINT PATH ‘/dbs/path?’, ‘/dbs/path2’, ‘/dbs/path3’
5 SPLIT EACH 256M ;

Create success.
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2123 H|o|=Am|o] A 4d

2|28 Hol=2Ho|~
H 22| HO| &AL 0| A2t &0 2 HO|=2

CYES
MIEZQES o] 1, 2|l & 215 7| S| B&

=
?- ——
CREATE VOLATILE [DATA] TABLESPACE tablespace_name

SIZE size (K | M | G)
[AUTOEXTEND [ON [NEXT size][MAXSIZE size] | OFF) ] ;

Of| H|

27| AFO| =7} 512M0| 11, Z|CH 1G7HX| 128M £ R 2 At 2H 7tstt 2(&
JHIOIS2HO]AS 48

iSQL> CREATE VOLATILE DATA TABLESPACE test_mem
2 SIZE 512M
3 AUTOEXTEND ON NEXT 128M MAXSIZE 1G ;

Create success.
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C|£3 Ejo]SAHo] A &8

C|23 Eo|=£H0] £
D= O0]e 7} C| A0 MEEl= HO[ZAH 0| A
=0/ HOZ2 MO LtEE A9, =2|He = AAHE, QAHE, IO
Az g

T=(7IZ)

CREATE [DISK] [DATA] TABLESPACE tablespace_name
DATAFILE ‘datafile_name ' ;

Of| |

712 Z20| §|O|E| Lt test0l.dbf & M ASt= test_disk H|O| A L|0|A S
AN M
o O

iSQL> CREATE TABLESPACE test
2 DATAFILE 'test01.dbf';

Create success.

LTIBASE



B
C|£3 Ejo]SAHo] A &8

FEHEEE F7H

CREATE [DISK] [DATA] TABLESPACE tablespace_name
DATAFILE ‘datafile_name''

[SIZE size (K | M | G) ] [REUSE]

[AUTOEXTEND [ON [NEXT size][MAXSIZE size] | OFF)];

Ooff x|
H| O] B I}t L test01.dbf, test02.dbf, test03.dbf 2 44 =l 100MB2| test_disk E|

O ZAH|0|A S (A= d O] 5

iSQL> CREATE TABLESPACE test_disk
2 DATAFILE ‘test01.dbf’, ‘test02.dbf’, ‘test03.dbf’
3 SIZE 100M AUTOEXTEND OFF;

Create success.

Cl|O| B Lt L test01.dbf, test02.dbf, test03.dbf 2 LA |10, X7(A 7|7}
100MB, 2G7/} X| Xt& 2+ SH= test_disk H|O| S AL 0| A S MM
iSQL> CREATE TABLESPACE test_disk

2 DATAFILE ‘test01.dbf’, ‘test02.dbf’, ‘test03.dbf’
3 SIZE 100M AUTOEXTEND ON NEXT 10M MAXSIZE 2G ;

Create success.
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YAl EHo|SAH|0] A 48

Al E[O] S 25 0] 2
C|A3 OO0 Ciet 2o +d & d-d&[= /A 20tE MEot7| ?letH|
O|&AL|O|A
ESMH0| Z=ots A8 olie 227t 2l 2= HO|HS2 Atghd

=
e
CREATE TEMPORARY TABLESPACE tablespace_name
TEMPFILE ‘tempfile_name *

[SIZE size (K | M | G) ] [REUSE]
[AUTOEXTEND [ON [NEXT size][MAXSIZE size] | OFF) | ;

Ofl |
tbs.tempZ LA &l test_temp YLA| H|O|2EAL|O|AE MM, QA I}QO| 3
7|=10m0|11, 5Mm A 7| 2 At= =k,

iSQL> CREATE TEMPORARY TABLESPACE test_temp
2 TEMPFILE 'tbs.temp’
3 SIZE 10M AUTOEXTENED ON NEXT 5M ;

Create success.
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B
C|£3 Ejo]SAHjo]A HE

HO| S AT0] & HE

ALTER TABLESPACE L2 O 2 E|0| 2 A@{|0| A0 Of|0|E{ T} Z=7}/AK|, | O]
H ot 37|, 4[o|H m 0| F S0 CHSH M HE0| 7t

=
L

ALTER TABLESPACE tablespace_name
{ [ ADD | DROP ] [ DATAFILE | TEMPFILE ] ...
[ ALTER [ DATAFILE | TEMPFILE ] file_name SIZE ]
[ AUTOEXTEND [ON [NEXT size][MAXSIZE size] | OFF) |
[RENAME DATAFILE ‘7| = C|O|E| utY Z= 5 0|5’ TO ‘M =2 C|0|E u}Y F= 3 0| 5]
I

of| J|
test_disk E{|O| & A 1I§|O| A 0| 64 MB2| G| O| B I}t L test01.dbfE ==7H&ZH0|
o T3 0= sook 4 TH2A0| K52
iSQL> ALTER TABLESPACE test_disk

2 ADD DATAFILE ‘test01.dbf’ SIZE 64M
3 AUTOEXTEND ON NEXT 500K;

Alter success.

LTIBASE
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H| 22| Ejjo]=Am| 0] A

HO| S AT0] & HE

ALTER TABLESPACE 2O Z H|O|EAH|O|A0 HNAEQIE HAE =TJHAN|/
HE, HO|ZAM0|A 37| S0 LA HEBO| 7t

T2
ALTER TABLESPACE tablespace_name
{ [ADD | DROP ] [ CHECKPOINT PATH ‘path’] ...
[ RENAME CHECKPOINT PATH ‘7| EC|HMEZ| A2’ TO ‘M 22 C|HEZ| HAZ2’]..
[ ALTER AUTOEXTEND ( ON [NEXT size][MAXSIZE size] | OFF) ]
Iy

Of| |
Test mem E|O| S A H|O|A S 8M Bt 2 X|CH 1GB 7/HX| A= =22t o 2 HA

iSQL> ALTER TABLESPACE test_mem
2 ALTER AUTOEXTEND ON NEXT 8M MAXSIZE 1G;

Alter success.
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E||0] S AT|0] £

test_disk C|A 3 H|O| S A L|O| A7} X}

T

ST oM BEEE HE

Lo

iSQL> ALTER TABLESPACE test_disk
2 ALTER DATAFILE ' test01.dbf'
3 AUTOEXTEND OFF;

Alter success.

test_disk C| A3 H|O| &AL 0| AZF X}

SAY= o F

8

&

iSQL> ALTER TABLESPACE test_disk
2 ALTER DATAFILE ' test01.dbf’
3 AUTOEXTEND ON

Alter success.

test_disk H|O| S A | 0| A 9| | O| B LI Y test0l1.dbf & AMK|SIA| 2.

iSQL> ALTER TABLESPACE test_disk
2 DROP DATAFILE ‘test01.dbf’;

Alter success.
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E|0| S AH|0] £ A4

E|O0] & 21 0] & A
HIO|E{H|O| A0 A HIO| S AT 0| A5 A
AMAE HO|SAH O] A= AA g

|'|JOI-

AL
T HA

=
; ——
DROP TABLESPACE tablespace_name

[INCLUDING CONTENTS]
[ AND DATAFILES | CASCADE CONSTRAINTS] ;

Ofl |
M 22| 0|2 A O|A test mem= ALK

iSQL> DROP TABLESPACE test_mem;
Drop success.

C|A3 H| O] = A1 O] £ test_diske| 2= 24K, OO B It
A4 O|AS A K

iSQL> DROP TABLESPACE test_disk
2 INCLUDING CONTENTS AND DATAFILES;

Drop success.

uln

1t 274 H| O] =

LTIBASE
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E|0| S AH| 0] A AEH

H|O| S A H| O] A &FEY
|0| AIH[O0| A= MH|A MEH01| [fr2f 22fQl(online), 2 Z 2} Ql(offline), EE
= lL|7| (discard) AEf 2 L} =

=
T2
ALTER TABLESPACE tablespace_name
[ONLINE / OFFLINE / DISCARD];

ONLINE
HO[Z A O] A0 ot Z= AN Of A EE = Ue A &
Ef

OFFLINE

HO| S AW 0| AQF StHEl 2= X0
HOISAHO|AE EAH2Z AEE = G ’5’8 Ar

OF
=i
rin
0
i
_'EJ_
i
o
m
=
©
>
2
>

DISCARD
=3 HO|SAH|0| A2 G0 K0 277 28510 §&X QI DBE0| &7F
s2 Al SEHOZAHO|AS W7 |g = AEF 28
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TRANSACTION MANAGEMENT
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TRANSACTION

E=ix Mol X o]

- 1
EZ X H0|Et StLt O] g2 salE §= 2 O|F O =2 X 2l A &2

s B
ANEXEHMMO| ZA|ES A0St 2
Ol OBt O| A2 7t 7| 28 Q1 7| & & StLt
HAEQI EUTMO| RN T
LI XA (Atomicity)
2l 2t A (Consistency)

0X |

1 2l M(1solation)
A == M (Durability)
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DURABILITY

E MOl A
DBMSZ} AFE X0 A EZHZM 7 Bl(commit) SEH S HE BF
2 ZHH[off CH ot ol S HE A0l Tl A3 0 BFH(flush) &[ 7]
Of 7 St AT 2t ol e ETAE 4 9 91”'0 E” T|OfOF StCt = ’—."8
H|O|E{H| O] A EtE2| A|AE2 ETZ 9| durabilityS A[S3H7| {5 21
(log) 7| &= 22| St}
2 7|E0Z Qs C|AF /0=
StA &[0 EGHAM 7(1E|*% of #2l0
HSE EZHA M durabilityd EZHA M HE2| M= JEP71|'— OP MMM s0|2)
Z

T

O & tl1I0|

—

o
27| CHE 2HE JIX| = M3(tradeof ) 2HAH O RULE.

rrrto o
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Log Buffer

UPDATE t1

SET ¢1=20
WHERE ¢1=10

Commit

Commit Success

Flush

Update 10 > 20

Commit log

Logfile

HEd B=

Memory TBS

Update 10 > 20
Commit log \)m

Log Buffer

HFAH
= o

Commit log

Datafile

Logfile
—> SERVER Restart —> Restart Recovery

Memory TBS

[0

Datafile

LTIBASE



R ——m——————————————
DURABILITY LEVEL

Durability Level tH $
Durability Level2 0~5 Level 2 &
ALTIBASE HDB= 01} 1 Level= M| 2|t 20| A 5 Level 7} X| BF X| 2l
7| = Durability Level-2 3 Level O|C}.

Durability Level A1 % dttH
altibase.properties Tt LA 2t T 2T E|9| HZASIO M H

COMMIT_WRITE_WAIT_MODE, LOG_BUFFER_TYPE T 2I{E| 2 A&

DB 7= A| A El Durability Level 2 7=
DB 2% 0| A7t =2 HE F7ts

LTIBASE



R ——m——————————————
DURABILITY LEVEL

Durability Level 3
OS Kernel @9 o| 2EOHIHE AES|H7| [ 20 ALTIBASE HDB T 2 M| A 7} H
Mo SEE SHC2HE EMMMO| commitst 21 S EXIH o] ofs) 21
o of gr
ALTIBASE HDBO| 7| & durability level(‘d = X|2F A A HiH)
0S2| crash 2r2t0t OfL|2tH E MM durabilityE 2FEHSHA| X| &

(ON)

OS Kernel Log Buffer

Update 10 = 20 >
. Update 10 > 20
Commiit log
Commiit log

IBASE HDB:Process

Logfile

o [l

Commit /——
Commit Success = Datafile

©O—

UPDATE t1
SET ¢1=20
WHERE ¢1=10

LTIBASE
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DURABILITY LEVEL

Durability Level 5

ZOE T2 MHA Qoo

| 20| 7[Fot4, =218 2020 7| =

ol= AES E&SH7| [ 20 ALTIBASE HDBO| Ol A|Of| &= durabilityS £ &tet
REEO7IEO0YE0 B E S EESH7| I Z0f| oot A AE Z0f &
SO A = 2HEHSHA| EZH R M durabilityS = 2 SELf durability level = 50|

b =3

©O—

UPDATE t1

SET c1=20
WHERE c1=10
Commit

ON)

v

Commit Success

ALTIBASE HDB Process

Log Buffer

Update 10 > 20
>

ﬂ Commiit log

Memory TBS

Logfile

o [l

Datafile

LTIBASE



CONCURRENCY CONTROL

B 2+E o EJ\I“ Ho7|8 &/
& 2 2 E0| = [ = Read/Modify HLHO TSl SA|d A0 7| &
SVCC(Single Version Concurrency Control)

of| 2 E0f B H(version = image)O| o JH2F EXfjot= 7|22 AM
Mo =T CHE EUMMANA S O|X[A = =]

MVCC(Multi Version Concurrency Control)
StLio| 2| D EOf CHol HAE0| Hligt ¢ A gD EQ| Rl BT
XS ME MZ22 HES E*Z(H:MHETHWOH CHol HHE 2
2 H|Z2 ot EMMMO| S 2| B0 ChE) QA S3sin U2
| ZEE ZMot= CHE EHMMO| A= s O|X[X]| == St sAE

= 0O ~1 — 1 O o=

Mof 7| &

1
0%t

H2 02
2 A8sto
ol ]

LTIBASE



MVCC

MVCC
HE ALE A0 Lock= =l S5t M2 HTES d-d5H0 HE57| M Z0
Read/Modify H4H7H0|| S=0| Sl 0 =&ct ESMMM StF0M =2 ds=
HE
@ | Exclusive Mode Lock ]
UPDATE t1
SET ¢1=20
WHERE ¢c1=10

Commit

Commit Success

SELECT c1 FROM t1

Zat £3(10)

SELECT c1 FROM t1

ZA 7} £3(20)
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OUT-PLACE & IN-PLACE

M| 2 2| E|O0| & : Out-place

MEZ gZE B2 O|0|H Lj|0|X|2] E & RIDE X% dt= Out-place T+
2 2 ds= 20t OO B L0 X| 2] ArE 2&-80| XM3HE 7t57d0|
clooz EX gy REo| HAMO| T2 E|0| K| HEl AFO|=ELCFHZE A0
+= In-place Update2 M| &E MA L /S

AA O
©— _—— @

UPDATE t1 >

SET ¢c1=20
WHERE ¢1=10

Commit

Commit Success

@ Data Page

SELECT c1 FROM t1

. H 74
A1t =2130) Out-place (RID HH)

LTIBASE




OUT-PLACE & IN-PLACE

C|A3 E|O| & : In-place
7|EL Y REO AN HEE|= ZESS Undo E1|0|;Au1|0|/\01| Undo =1
ZEZ 7|=otd BE 0|2 LSS 7|E HZEL o ?IX|0f FASHE
In-place 7+ =&

O —p

UPDATE t1
SET ¢1=20
WHERE ¢1=10

Commit

Commit Success

@ Data Page Undo Area

SELECT c1 FROM t1

21 =(20)

¢
In-place (RID §X|)

LTIBASE
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BUFFER MANAGEMENT
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e
Buffer

Cl|A3 /02

0|1 d& &= ?oiAM O30 A= L0 X[ = A2
2|0 HAStH AEot= M 22[2] SF S 2|O|

Buffer Replace
ClA39| 2= HO]X| & HEHO| HIje = §leE 2 22 C[A3 9] I O
XE HANe 0, HIo| & m|0|X| & MZ& H0|X[ = uHX|5t= A

Victim
Buffer ReplaceS 2ol 78 =l B =2 &1t 5| & BCB= Or=2 A&
HOIH 2F

Buffer

10

C|A3

LTIBASE




BUFFER 424
2

Buffer 1A 2

r N Buffer Pool
M Za I =Y
-->
A

Prepare List

LRU List e )2

#n+1

Ho =3
#n

A4

Flush List

Datafiles

LTIBASE



BUFFER 71824
A

Buffer 1A 2

Buffer
‘ Pool

o zae M em Zy Y

4 I =2 s

= 1749| C|A3 Page7|- 02 2| #1 #2

Of HE== 1702 M2l st /

= C|A3 Page”| 8K 07| jZ0] H I

e 37| = 8K

- BT Qe 3 7hK| AlEjE TE|E HE Zaol i HEH =
\ #n #n+1

Y

Datafiles

LTIBASE
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BUFFER 424
A

Buffer £ 2

YHEOIM, HI ZH{O| HOAT HAEA B2
HE ZEHl Paget MAE SHCIH HECl EYSIA B2 SH

HEH DY HAi=l Pagel HECl EYS H

SEl He}

o] E| H XY Cjloj & A
Free > Clean
7y

C|A30j 8t <H(Flush)

\

LTIBASE



BUFFER 424
A

Buffer £ 2

PreparelList ----- -

LRU List

Flush List

BCB(Buffer Control Block) A
= 70| =2 O Chot HEE £
St=StLe| FMEE S 2[0].
= I =2 & 0f BCB= 1:1 2HA| &
=BCB7} Zt2|Sl= =2 Ciadt €&

J

Frame PTR

Space ID OA3 Pagelt S8t HOISAHCA D

Page ID CA3DBY Page AT

State I Dol AE|NH

Listltem BCBt I SAE AN R=A HEA

ListNO d2o= HAE F BCBT fIAIet HAE HE
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BUFFER 424

Buffer 1A 4

Prepare List
"DB TS A|0f| Free &FEfl2| BCBZ} | XS A=
2|AE
= Victim O| E Q5| H 718 M| EAet
* Flush7} 2 A 5L, Buffer ReplaceS 2|3l Flush r——> BCB
listOf| A| Prepare List 2 0| =&t PrepareList -—----

LRU List
" [RUL T 2SO BCBES a|gt
= B{TH 3 Qof| X XY= —.—A-|EH§ BCBE #2|d}
0] @2 =l BCBS L H Victim @2 M3} LRU List
Replace &

Flush List
= Dirty ALEj 2| BCBS S 1t 2|8}, Buffer Flusher Flush List
o o8 A C|A A PageZ flush=!
® Flush 7} &| ™, BCBO| AME}j= Clean© 2 H A |
11 ReplaceE 2|3} Prepare List 2 O| S =l

Checkpoint List

4 Checkpoint List
= 37 9| 2| A E0f { X|$} Dirty AFEjO| BCB 5=
E[5tE= E|AE
=374 9| ElﬁEQI-% IO 2 BCBES 1E|°F
= Buffer Flush 2t= E7l|2| =%t2 £ DirtyBCB =
\_= O[O|Ef ot L 0f H Fet
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BUFFER 11424
a

Buffer 1A 2

SELECT * FROM t1 BCB#1 BCB#2 BCB#3 BCB#4
WHERE c1=30 .
ZAat %11(309\
10 30 40 50
7

EIEIEICIEIC] Bl0]Ef Tt

LTIBASE



BUFFER 424
2

Buffer £ 2

Checkpoint
List

SHAEATEtERSEcil-2
WHERE c1=80

| r
ZaE2(ao0) Q\ A— Prepare
List

Flush List

y

y

202|300 50] 0 I qores

LTIBASE



ZILTIBASE

ALTIBASE HDB ADMINISTRATION |

REPLICATION

OVERVIEW

ALTIBASE REPLICATION
REPLICATION SYSTEM DESIGN
CONFLICT RESOLUTION
REPLICATION OPTIMIZATION
REPLICATION TROUBLESHOOTING
REPLICATION MONITORING
REPLICATION PROPERTY

REPLICATIO MANAGER
LTIBASE
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OVERVIEW
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High Availabilility

2YR| MH|A A A

Downtimes= x| A3}, A|AHI 7I2MH S 100%2 S X|

Planed Downtime - 7| A 4, A| A Hl upgrade/patch
Switch-Over =3: M AR Ol MH|A =X HE

Unplanned Downtime - A| Al QA E O] fajlure
Fail-Over =3ll: 712 MH|A =X BHH

171 (High Availability / HA)

SYR| A AH El RYX| AAY THQ 40| T+

five 9 (99.999%)
S/W, H/W Xl 9| Ctfot Mad 7| 0| =Y

DBMS2| HA
=S 7HE|O|E{H 0| A E7|3Eo R M
21 0| | Ef B[ O] & OF7| &4 K{Of [r}a} 7| 0| THE

[ Sk Holx|=
- JOpyer T

R

$28&! e

N\

(&

LTIBASE
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Shared Nothing vs. Shared Disk

Shared Nothing Architecture Shared Disk Architecture
S A0 BlE Disk
NetworkE &% =4 DiskE 28
S7 A0l Bl EE WE d5 SRA0 i3t S &6t X2|(2PC/3PC) 2 &5 X st
XH|g (RZLC|A3, Network) 1H| & (SF2EE|X| 2H|)
He| ™8+ QHX Ol TCP 7|Ht9| NetworkE A2 T 2 | Disk —C',—I-,_?,E 2 OI-_.__TI_I:I|-g-9| M2ato| @ g2 AlE
Hel HE0 2 F2|7t 8l2 Ho 2= AHe|XMeto] =X

Network 2 X| EA Al . =7 0| O] B2 Y x| &1 A

-

= AH5t7| flet 20 n{vtER

Hjo| & E g d*

DiskE Zo3sloz =7 OO|E{™EtA 0| BAt

s =St T S Network FailureA| 2t - E [|0|E S 7|3t 27} | Disk FailureA| A|AEI M| MH|A 271

S HO|EHENEIH= WE M5 27 | M5ECHE 2 HO|EESY 27
0| =3} (replication) RAC (Real Application Cluster)
ALTIBASE HDB, DB2, MS-SQL, ORACLE,

SYBASE ORACLE

W] "S5, AAE REHIR, H2HS"Y "CIOIEH S SHUA2 trade-off

LTIBASE
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Replication

o] S=te| 8ol
ofLtof bB 2 HE &l L8 = NetworkE S0ot0] EFE 0]2] DB 0| S X|ot=
/&

0| Z2le| =54
72 M (High Availability) 2=

H 52 A(Load-Balancing) = £t M =S| Al 8l =hEEM(scalability) SFA
=c| QI &K, XisH A| OO H &=a |23}

| ]

SERVER main SERVER sub SERVER main SERVER sub
= s _ o _ s _

[ 221 2-way 0|53} AIARIO|MS B7}A B ] [ D&2. 2-way 0153t AIARIOIM O S R4 84

O

LTIBASE
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ALTIBASE REPLICATION

LTIBASE
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ALTIBASE Replication Features

z95% YL

Network A3 H| Bt |0 QICHH 0|5 3}7t 7HS3I 22 0| 5312 9ot HE H| R 2lg

- |
TCP/IP Network 7|2t Network A= 0f 2} XA 2H| 7} (Giga Bit LAN T2~

0| 7|= 0s7t 0| =3} X| & 0OS bit, CPU endian Z+A| Q10| 0| =3} 7t

HEfO| D2 0|53 A5 4

O|52t& E%ﬂ DBMS2} R7| X2 = ATt =S
O|=2tE Qo 8 = O| ALTIBASE HDBIf 7| X| 22 R
A& XH0i| =X Of| [2} ALTIBASE HDBE 7HH N 2 2 A8 7t
2| F21 7|4 2 FEIES HAIZt HSstE 2R E Bl 0|53

o|=3= =y k=1 HIDZEE HOo|2 :}O|§ Zt2|

Hol& I. i S = TEE_._ = = LT

101= Tl #2| 2% 5 0|58 & HO| 22 AAIZIO 2 X7}, AF| 7Hs

lazy, eager S A| gt Al X| XAl O 2 Jazy, eager 2 F K|
lazy S XA AR OfAE EUME S0 S-S FX| RF2THA
NS5 OFAE EMZE4E 0] 95% O| &0 Eot= HE S = =X 7ts

7
(Giga bit LAN 2t 9| UNIX A|AEIO| A S| MSHAE =™K

FE 28 = X|# Eager RE ALE Al S A ES X[ Fet H+ThE EEZE MES] 0|5} 95 2

3H—f°| ALTIBASE HDB = %|C{ 32749| ALTIBASE HDBS} 0| F3} 7Hs
S0 et FEHE A U ChASE A| AR FH0| IS

= -

X|CH 32-way O| =2

Point-To-Point E! O|Z3} L EZH1:1202X|, L2 0|53} L E2 MO|g|X| &4E
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ALTIBASE Replication Features

=2| ™2l Network &

O[22 2 0| =ts sdstE AlFE 7[E & =4
O|Z=t Zoll Al O|F& M| +AUCZE X525 7ts

CI= e X| & otLte| 0| sl = 7§ o|Ate| S2|&Ql IP FAE 20|, Network
= C

of Oy C
Yo Al Atz Heteto2M 0Tt AN 2| 789 &

LRSS EVEE o) 53t AF8 2 /3t B.E YOI SQL QIET0| A6t Bols S

BT a0 108 [ P28 Conflict Resolution® 2|8t 37§2] Scheme 1f 17H2| S EIZ|E| H&

LTIBASE



ALTIBASE HDB Replication Methods

< ALTIBASE HDB 0|
L egmz 2 K
c SE8m2Y XY U HolHYSY 2 22

o 7|8

SQL Statement
Query Processor(QP)

SQL Statement
Query Processor(QP)

2.SQL ™

* QP F P7f ES OI%Q 5= dX| =gt
3. SQLO|| Ciol 2 dlA = &

- WS I 8'5_ =4l 5t 7tE

4 2|20 ME = SQLE Hzt

. SQL Hst H|2 9 QP 23} 7=

' SM Interface

| SM Interface

F

fBlF2 A S 8% HHOR U
. &L L 2L}, Active-Active 27}

Log

5
5

LTIBASE



ALTIBASE HDB Replication Architecture

Xlog
SMOf| A 2| & (execution)O| 7t5¢t 7ot =2[H 2l L=
| FE20M OS2t =0 Haot 20t ==o ZHE SH 0|52 21
7|=H 22 StLS| 2| R E 0| O S5t= 2| F 2 1= StLte| XlogZ X| 2| Of
MAjZHES
ZE7IE 3R0= 0 72 250 X[t

o| et &/4 A E
0|53t &4 M| E(sender)
2|FE0E5 Xlog2 k|2 3 0|53 ChA MHE HS
O| 52t =4 A 2| E(receiver)

M& 22 XlogE SMOj| S510] & &

XSN (Xlog Sequence Number)
sender”| receiverOf| Al | & X &st 2| 29| 9 X|
Ol 527t SX| | ACHZt CHA| A[ZHE [ OS2t A2 & X7} =
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ALTIBASE HDB Replication Architecture

saL 7= S0 M2l &M ol F =t ubd

- L.
3740| | 2= W HBH= L] UPDATE 712 438
e 2| =278 XA 3719] XlogE K| 2| O T
KlgtZ [M{OFCt Xlog THR 2 2 A2 E S
Xlog0l| TS5 B S B2 Q1A ASHO| &5 33| LA

Of>

1 execution #001

UPDATE rep_tbl ol Ylog
—y’ X redo log
\S/\EL EliE_ i< 1 $ @: receiver @ execution #002
cl >=
3 execution #003

AND cl <= 3;

Local Server Remote Server
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Replication Object

o| S22} Z4A|
Ol32t == ?Iot M 2 K| FMH 2t A MH 0| 25 =X Ot 0| 52}
7t 7ts
S YT O|ELE I Sk|= 0|52t N7t 1:1=0t O| 53t =, HO|E[X]| &2
IP, O| =32 ZE (port)HS 2 AlH
StLFC| OO Hf| O] 20f Z|CH 3271 4 7t
x| HE CHs 1P X[ &
K| &= lazy, eager A A X|7H 7t
x| H2 0|52 L& HO| =2 ZE Sl M1t 7|Ef HE 74X

DB#1 192.133.1.1 DB#2
REP_OBJECT XY

IP: TABLE X TABLE Y DB#1TO > IP: 192.133.1.1 TABLE X TABLE Y

REP_PORT: 30300 P P I REP_PORT: 30300 P P

TABLE: X, Y K K | TO DB#1 TABLE: X, Y K K
TABLE ... TABLE ... TABLE ... TABLE ...
P P
K K
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Replication Object

o|F3} 4 Elo] 22| 27
PK T4
015 S B

HIRE S SAHE Z2E & -

A28 i A =M NG fAMH 7 44 THEHE . 73

X GMEH 2| H 0| Z0]= EMotl HAAMHO = Ble 232 NULLE A&
ZY 0|F2 5L 2HO| CHEH 0| Z 2t +S(START)A|H O Of 2 &l
HO|EEtR, 20|, M= S

FK =7}

O] S=tofl CHeh 23}
AHA L O|F 817t 7Hs8Ht?

O] S} A 0] 2t835] HXK|
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Replication Object

0|32 4N 48 +=

CREATE [LAZY|EAGER] REPLICATION replication_name [AS MASTER |AS SLAVE]
[OPTIONS options ... [options ... ] ]
WITH {‘remote_host _ip *, remote replication port no}

FROM user_name.table_name TO user_name.table_name

[, FROM user_name.table_name TO user_name.table_name ] ;

LAZY, EAGER : O| =3} £ X||2tAl, AEF A| lazy 2 K| ™
MASTER, SLAVE : Conflict ResolutionS |2t A Q| dat X| ™, MEF A| O|X| o2 M

7S

option: 2 L2l O|F32 22 0|32 Z4A[0f Ciet &7t 7|5

replication_name : O| 52} ZiA| &F, O|52E s=Adtd = A H{ZF 0| 50| = &l OF &
remote_host_ip : A MHO| IP FTA

remote_replication_port_no : }IAAHO| O| =3} Al TEHS*

FROM - TO : O| =3} [ A H| 0|28 X| D MH, YZAMB 202 HA|
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Replication Object

OS2t MH IP =IHAN/2E #& (ChS IP 28)

ALTER REPLICATION replication_name {ADD|DROP|SET} HOST
‘remote_host _ip ‘, remote_replication_port _no ;

0| Z=t CH & EO| = F7VAH 2

ALTER REPLICATION replication_name {ADD | DROP} TABLE

FROM user_name.table_name TO user_name.table_name ;

OS2t M| A 12

DROP REPLICATION replication_name ;

LTIBASE



Replication Control

0| Z3} X[ of
START - DFX| 2} 0| 53t +#A| WS 7| MO 2 0| 532 AR (YT E)
QUICKSTART - 0| T 2|21 7|, #ME 7| MO 0|58 AIEH (2
275)
H o

STOP-TIE 7| B2 2 0| 32tE SA

START QUICKSTART
>
B Replication Gap R
TTTLLE 0 H&et 2|52 |
>
START *STOP

B Re

ALTER REPLICATION replication_name {START| QUICKSTART|STOP};

LTIBASE



R
Session Control

Ml42| o] S=t H|of
THAEFH ol M0 Ze
EgiHd 50wt ol 5=t o F

o=
r|r
> |m
L]
Pa
R
Q
)
s
©
WP
fot
e}
I
MU
Ral
ox

d|

B RE

ALTER SESSION SET REPLICATION = {NONE | DEFAULT};

NONE - O|=3}o}X| &
DEFAULT - O| B3} ZA K0 MM E Zx|HWAlO R 4

ALTER SESSION SET REPLICATION = {TRUE | FALSE};

FALSE - O| S2toHA| &
TRUE- 0|52t K0 & SHYA= HE
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Replication Setting Step

0| =3} L} AF ALTIBASE HDB M7

INEH M EZF = L5HOF &

LM E 72 H M E 7} =S| OF € (5.3.3 higher)

O| 5 2t2f 23 = ALTIBASE HDB L £ 2 A O H{ T 0| = Y5 OF &
ALTIBASE HDB major {7 0| ZICHH CHE 2 S QUSILL HIE A| 2 010| Z @
Replication Protocol B M
Meta H{ &

# altibase -v

version 6.1.1.0.5 XEON_LINUX_redhat_Enterprise_ES4-64bit-6.1.1.0.5-release-GCC3.4.6 (xeon-redhat-

linux-gnu) Aug 7 2012 15:45:18, binary db version 6.1.1, meta version 5.10.1, cm protocol version
5.6.3, replication protocol version 6.1.1
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Table Clone
H|O| = SX|
O|53t AN E ol 82 HIOl& BX 7|

x| QA Ef0]20] RE HRES A2l B|O|Z R INSERTSHS A
0| S 27t SX|(sTOP) &l HENO| MEH =3 T+5
EX2tE T XAES2E 0|52HE A|ZHSTART)

SHE OIS BT, o 5 BT, AR =5 2IHA| A4S

=1
=R CH A} Ef| O] & TRUNCATE EE = Xjj Al A

Ol 5=t M| of Che HIO|S& F7H = OS2 4| XY -
AGMHOM HO| = FH & =

REP_OBJ

TABLE ... TABLE: X TABLE ...
TABLE X TABLE X

tleo ey
Z:
W: i
M :
Pl
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Table Clone

B 7E

ALTER REPLICATION replication_name SYNC [ONLY]
[PARALLEL parallel factor ]

[TABLE user_name.table_name, ..., user_name.table_name |;

SYNC: O| =3} = 2|2t ALTIBASE HDBZF R FALSt é!'cﬂ
ONLY: HA|S B H|O|= SH Tt =, XI5 22 0|F52HE A ZHSTART)SHA| &
parallel_factor: H|O| & EX|& £ MY EQ| 7= (7| =24) 1, Z|CH cPu*2)

A SH

T o

L— HA
TABLE: H[O| = =X & = 3* HIOISS Al 4= Al 5lld 0|52t 2iM| 2| &= H|O
=0[ ¢
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Table Clone

2| At
Active-Active T-J 0| M= A[AH MB| A ZOf| = SHA| REOLOF gt
HO|S A7t 2t2 57| ™7HK| = ol " Ol 5=t 44H| 9| ChHE H|0|=50] 0| S =X

oro
LS O

= = 1
[HSEl= AAMH HO|S2 2= 2R EE AMA = +Asl{oF g
S &t Pke| GZEVEo[0] EX A &S =0] Zdot Ij
S 2ot PKO|| CHoh INSERT A 4to = Q15 DBMS £ Y
O| S =t trace 2L} 0f| CHEC| HfYUS= 02 T
HAMH HO|=2| 2| A= 4K A= TRUNCATE =l S B E
AL EAL 2 LXK XH&
DELETEZ # A H H|O|=2| 2|2 E AA|5tH X[FMH | 2 EE A4
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DDL Operation

O 3=t Z4H|oj CHet DDL =&
O|Z oot HHE RE TR SYSALERIZ T =8 7ts

O| ==t N HZ(ATER)Of| Lot 2 & 122 0|52t S X|(STOP) =l A ER O
MBH 7S
O|=2} L4 H|O| =2 DDL =H0| =7t

O| 53t CH4f EH|O| 2 Of £ 2f F5HA =¥ 75 DDL Y& X 2|

ZEIHE|F S50 F71H QI DDL & 7=

0| S 2} Ch & EHO| = of 72t F&otA| = 715t DDL
ALTER INDEX REBUILD PARTITION
GRANT OBJECT
REVOKE OBJECT
CREATE TRIGGER
DROP TRIGGER
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DDL Operation

T 2HE[E S50 5| & 7Is¢t DDL
ALTER TABLE table_name {ADD | DROP} COLUMN
ALTER TABLE table_name ALTER COLUMN column_name {SET | DROP} DEFAULT
ALTER TABLE table_name TRUNCATE PARTITION
TRUNCATE TABLE
{CREATE | DROP} INDEX

T Xt
REPLICATION_DDL ENABLE 2 12 A 5, 5|8 7|= DDL ¢

o)l

FoArE
M-AH2| 0|52t 50| NONEY B2 = THEX| =
MEXZFHA MO = MMH2| 0|52t &£/d= NONEL = HE ot B2 = DEFAULTE A
7=| EIR
DOL =% 2 O|Z3tE|X| oo = AAHE MU A E5 SLSHA Al F
O-|O|: ot

ALTER TABLE ~ MODIFY COLUMN2 aligt o= QI =

LTIBASE



DDL Operation Job Example

Server A Server B

EJ|O] = rep_tbIO]] HZF AH 4

iSQL> connect sys/manager;
iSQL> ALTER REPLICATION rep_obj_01 STOP;
iSQL> ALTER REPLICATION rep_obj_01 DROP TABLE
FROM userO1l.rep_tbl TO userOl.rep_tbl;
------ DDL job start
iSQL> connect user01/user01;
iSQL> ALTER TABLE rep_tbl
ADD COLUMN (new_col CHAR(9));
------ DDL job end
iSQL> connect sys/manager;
iSQL> ALTER REPLICATION rep_obj_01 ADD TABLE
FROM userO1l.rep_tbl TO userOl.rep_tbl;
iSQL> ALTER REPLICATION rep_obj_01 START;

AH| 2 Y Arst

E|O| = rep_tblOf| HZF A4

o -
iSQL> connect sys/manager;
iSQL> ALTER REPLICATION rep_obj_01 STOP;
iSQL> ALTER REPLICATION rep_obj_01 DROP TABLE
FROM userO1l.rep_tbl TO userOl.rep_tbl;
------ DDL job start
iSQL> connect user01/user01;
iSQL> ALTER TABLE rep_tbl
ADD COLUMN (new_col CHAR(9));
------ DDL job end
iSQL> connect sys/manager;
iSQL> ALTER REPLICATION rep_obj_01 ADD TABLE
FROM userOl.rep_tbl TO userOl.rep_tbl;
iSQL> ALTER REPLICATION rep_obj_01 START;

AH| 2 Y Arst

B MHA ZROE

slo

= -

LTIBASE



Fail-Over

Fail-Over2t?

DBMSZt i Xl =! & H|Of| A O Z2
DBMSZt H| 'S T = &0 ’“OH7f

BANY

-

DB 10 &Z&

\ 4

DB 10| HZ

ConnAttroj|

Mk

HH E =
1 O T

ConnAttro|

=N}

=

==
o

\

SELECT

Mt

\

M, | 9|3 Z 204 Zof 2u,
LS S 0|2 FEHE HE ol

v

SELECT

INSERT

R

INSERT

DELETE

v

A Z ol A|

]

Vv

DB 20

| S Z&

"

DB 29| M

&g =0l

DELETE

R

A Z ol A|
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..,
Fail-Over

ol E Q1A 5t= A0 [HE Fail-Over2] £/
CTF(Connection Time Fail-Over)
DBMS & A[E O HOHZ Q1 A5H0] FOH 7t & lisk DBMS T4l CHE 7H8 = E2
DBMS=
&0t MH[AF T

STF(Service Time Fail-Over)
DBMS H=£0 H&

5 &ot0] MH[A0tE =0 Zoi7F 2l = W B E 718 =2
DBMSO]| CtA| £ MH2| Z2EHE[S S+t A

[2X 28 T2 3o
AR 2 A% $HUEEE 5H= 2 S 0]
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Fail-Over £/A

SHEE

. ZHOf 2HAH Al &S & 712 MBI E LIEIL T 7|=2| IP Address E20| Ct2 1}
o = O = =

AlternativeServer 2 grloZz 7h>_Hif (IP Addressl:portl, IP Address2:port2, ...

ConnectionRetryCount 7h2 MB| Al A, & AL HEE 3|4

ConnectionRetryDelay 718 My ™ AlOf A|, CHA| B S A|Z5H7] ™| CHZ|SH= Al ZF (= BFRD)

'ON' O MHSIE 21X Ha AT A0 7|2 AH{9t 7+E MBS Zgketol 2
LoadBal 2= SRt
AlternativeSever 2 7

my Pt
rot
x
T

=2

r

[

Ot
inf

S Fail-Over & o] Z22 ZAXNIC
SessionFailOver ON: STF.  OFF: CTF
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.
Fail-Over Configuration

JDBC
Sk

Connection url 220 Fail-Over 2t& =M= X| ™| =LC}.

MM

jdbc:Altibase://192.168.3.52:20300/mydb?
AlternateServers=(192.168.3.54:20300,192.168.3.53:20300)
&ConnectionRetryCount=3&ConnectionRetryDelay=3
&LoadBalance=off&SessionFailOver=on

ODBC, APRE

A4 2Eg 220 Fail-Over 23 &9 & X|HsH =Lt

DSN=192.168.3.52;UID=sys;PWD=manager;PORT_NO=20300;
AlternateServers=(192.168.3.54:20300,192.168.3.53:20300);

ConnectionRetryCount=3;ConnectionRetryDelay=3;LoadBalance=off;
SessionFailOver=on

LTIBASE



ZILTIBASE

REPLICATION SYSTEM DESIGN
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...
Replication Architecture

= x| 78
lazy - O| S 2t EE2}5H0] OtAEH ERTHM0| S
E T
eager - 2PC(2 Phase commit)2} S Aol ZAIO = 15

0Ot

o L
S =X A= 1

il vg

=

TN 2
Active-Active
P &= Senderg +&
Active-Standby
Fail-overS 1125t A|AH: Active-Active Qf = ASIA| £ & senders f1=

HHA D2 @ A| A : ActiveBt senderE &
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.
lazy vs. eager

>

0|3} L EZH E7|3} A| &0 [} 2 0| =&} 2 x| HHA]

o

jazy: IS 7| 4], OFAE] E2H™ M T} 0| S8} E2HTY M
0| Z s} X| 12 WAIBILE ERNTHM K2| A50| S
eager: S7|A]. OFAE] EZHH M1 0| S8} EMHFMO| SFLIZ 4
O|Z s} X| 12 YAIBIX| QoL EBHTM K 2| H50| =

—

2 ]

2NE A

O

o ot

t' t

Active Active

time

v
v

Standby Standby >
—!
[ O%1. lazy] delay(Gap) [ &2, eager]
z9 8%
0| =3} X| H(Replication Delay or Gap) Ef 411t ESHEMN 2| M5 =HOj| A
9| trade-off
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Replication Architecture

INSERT | UPDATE ~ DELETE =~ MOVE rocess

Query Processor

Storage Manager
redo log @ @ redo log file
Xlog @

redo @ @ redo

Query Processor

logfile #n logfile #n Network
: E¥ oy 3 E¥ oy 3 :
amn=am ata et ata
redo redo
logfile #1 logfile #1
Local Server Remote Server
lazy . OpAE ERM =1+2
* 0|53 EMMM=3+4+5+6+7
Eager «EUMM=1+2+3+4+5+6+7
= 0|52t ETHMM(7)7HX| O| 4 GlO| HIFE[RA = [If OfAE EAMH(2)S 24
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...
Replication Architecture

0| =2} 74(Replication Gap)
O|52t X|H B & d5 vsrepgap 0| M =X[= XS
2| =2 2 H S Ol SN(Sequence Number)1f XSN= S5 A At
Ol 52t = [K| M Q| Z[4] SN] - [X| G A H 2| Z[ 4l XSN]

XSN SN

Replication Gap

Mg ¢mE asRa 0|

op>
rot

.

time
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Active-Active vs. Active-Standby

0| =2} 74(Replication Gap)
HE AL F=HOf I}2 0|52t = E /g A

Active-Active 2= 0|F5 32 EQ A HAAAO| 7[55I HAAHAMII ==
tesd UAS
Actlve Standby E 0|3} = EO|ATF HAAHAMO| 7}55tLF HE AHALZE

L g olo =
7|'o)g AT

Active :>< Active
Active < —> Active

[ 2 &!1. Active-Active ]

[ & 2. Active-Standby ]

=9 Ex

=1 O
HGAHLO| H5tE2 4Lt HAAMIE S5 7Hsd SO M 2| trade-off
T A0 Tt SEZ 2O/ A B

Active-Active - lock EF 8 0f| CHoF 10 &
Active-Standby - = E Aal0|| [} E S22

I

% QX
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.
Replication System Setting

0|3t A AH 27 W

Active-Active, Active-Standby(fail-over)
St 70 o] MEHE (RHIME7H - 1] 7H| O] 58} K| S A4
2= MH 0| M sender?} 7+-5

Active-Standby(backup)
Active A H = [T MM 7= - 1] 71 2] O| S =} X & -8
Standby A{H{ = Active0f| Tl S &|= 171 2| O|F =t 2 M| 2F -
Active A|EHOY| A Bt sender?| 1=

Active Active Active -

Active Active
[ Z1&)1. Active-Active, Active-Standby(fail-over) ] [ &l 2. Active-Standby(backup) ]
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Replication System Matrix

£ ngjAreg
Active-Active

H|'S A of e}

L~}
=

ojn

oo

K
K OF K
o 1l o
| X <
1| | 3 U+ n

—~ | 4

o =

™olAr

ol =

T

Y F

o | ol
v ar L_o
Jo | of ~
mo| X0 ~ Ko B3
= ol | S il
oo ojo| ol
oR ol | ol
>3 KK

0
1

(INSERT,UPATE,DELETE,SELECT)

=
o

ZE DML 7}

il
1k
=< _ ojn!
—_ nd A
ol °
= <o
of ol
oln 0 Ir
K m_r__m =
Tkl T K
oy U
oS Ko =2
o oo
R T~ Y
W ol 0
=ar Ko ©lo
Wy 103
—_ = (1) ﬂ| H_O
Hol g ==
10 30 ..w ol .
WE L o
M or ¢ T O
g s
o =< ok
ol ol Ol %o RO
& PRI = o
o S KOOl o A
_A___._ T =T o
ol of oo = 'U%0

7 <1 1l RO 0
Ko < = ~n <1

__I.L

2

Ne

=_

10

LTIBASE



.
Replication System Design

HACM HE A X|H LA

L O L-L- L-O
7

MH12 HEAL TE, M 2= 22| HEL = 27

—_L— - O

4 N\ { N\
INSERT /]
UPDATE Active 1 < replication > Active 2 SELECT
DELETE \| V
\_ J \ J
N =
TRE¥H
—_ Hx 4 L = o -
23| ALko| BE5IEATE I7SStEE SRO| A ohA
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INSERT

Active 1

UPDATE

TABLE

DELETE

p ODD
K EVEN

SELECT

N

Active 2

replication

<

TABLE

%)I

8
HE &

oX Jim

e

FIII
e

l/

OoDD
EVEN

INSERT

UPDATE

DELETE

SELECT
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Replication System Design

LTIBASE

Fof a2l Ho| S Eot= WA
*1H11% 25 HOlZ HEHM TE, AMH2=BRF HO| & HEHL T
o= 4
4 ) 4
INSERT Active 1 Active 2 INSERT
N N
UPDATE TABLE A TABLE B < — > TABLE A TABLE B UPDATE
DELETE E E \l V E E DELETE
SELECT SELECT
J \_
Q5%
HE Ao B5HELO| 7HsStL =g | F & ME|St= 80 Kt 11
EIR
=




ZILTIBASE

CONFLICT RESOLUTION
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Replication Conflict

o|z=t 5= 73
o BES S-S 2 PKO| Ciek INSERT S L
HESE(1) - S L PKOY| T H UPDATE 1A
HESE(2)- XS] Gh= PKOI| T B UPDATE Q144
AT S S - EXHSHR] Q= PKOI| T BH DELETE & 4
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Replication Conflict Scenario

o=
Mdol==

HEAS=2), AHES

’

Insert(PK1) & commit

2 A|L}E| @

Insert(PK1) & commit

send log(T1)

send log(T1)

receive log(node A's T2) *INSERT CONFLICT

delete(PK1) & commit

send log(T4)

receive log(node A’'s T5) *SUCCESS

receive log(node B’s T2) *SUCCESS

update(PK1) & commit

send log(T9)

receive log(node A’'s T10) *UPDATE CONFLICT(2)

delete(PK1) & commit

send log(T12)

receive log(nhode A's T13) *DELETE CONFLICT
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Replication Conflict Scenario

HES=((1) BEY AMLE[L

HAS=0 et X ESHA| 2 820 TS = A= AL
S ot PKOj| Cfot M= OHE L EOf BA M AVt d&, B9 A7 &
2

update(PK1, ‘A’) & commit

send log(T1)

update(PK1, ‘B’) & commit

send log(T3)

receive log(node B’s T4) *SUCCESS

receive log(node A’s T2) *SUCCESS

select(PK1) - ‘B’ *UPDATE CONFLICT(1) select(PK1) - ‘A *UPDATE CONFLICT(1)
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...
Conflict Resolution

ALTIBASE HDBOJ|AM H| 26}= 0| =3} == 8| A
DBMS Level
User-oriented scheme

Timestamps-based scheme
Master-Slave scheme

Utility Level
Audit
0|32t 5= 0l UE X2

INSERT S 2ot PKOJ| CHSH INSERT ¢ Ak 2 Zof MEE
= 2ASEpKO|| CHEF UPDATE At O|z2t 5= o2 8o uE*
UPDATE
ZXHSHX| &= PKOj| CH S UPDATE & At
O|Set 5= 2| ZEDL =
DELETE ZXHSHX| 2= PKOj| CHoF DELETE A4t
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User-oriented scheme

User-oriented scheme

Jl2Ho =z d850 U= 0|5 5= o2 84
Ol 5=t 5= B Al ol R ELQ HEHE Hibs FA

o
— =
AFERLIL 80 & ZA|S 4 AT Z 0|52} trace 2 1THA0| 2] E 20 4%
SALTIBASE_HOME/trc/altibase_rp.log

O|F=t 5= w7

Fof| mE ZX| e A

SRS SR 5 LB PKOY DY BE INSERT Q1A PK ZX| 0|5 2 ZHX|
= I35} pKOj| CHSH UPDATE € A value-based 7|®H O 2 ZHX| BHOIAIS BE By
HASE N ol Clar ol m ot
EXSEA| B= PKOj| i o UPDATE &2t PKZXfO{ 22 ZHX| & ot 2| L EBF =
S S EXYSHR| @ PROY CH o DELETE Q1A PK ZX| 0] 5 2 ZHX|
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User-oriented scheme

Value-based 7| tH

= O
HEHO| gt XY 4 |
UPDATE @ AHOj| CH{ 3t Xlog= 22 &

Xlog TABLE Xlog TABLE
PK BEFORE AFTER PK CURRENT PK BEFORE AFTER PK CURRENT
BN - S - ] T I
[ D81 FAMEQI HAMOZ THHBI= E R ] [1E82. 0|53 SSHAMLZE EHEGI=E ]

Ol =t proj st REPLICATION_INSERT_REPLACE 0| O O|H, O|&2t 5= 2[ZE
P NSERT Ol Al REPLICATION_INSERT_REPLACE 20| 1 O|™, O0|&3} =2
i T | RAsta urg
F =3l == g|z

“El =Koy oyt REPLICATION_UPDATE_REPLACE %f0| 0 O|™, O|&3 5= 2[ZE
x= of A} REPLICATION_UPDATE_REPLACE %f0| 1 O|H, O|&=2 =2
1| UPDATE ¢4t 2 Ajol a1 Hhos

o O|-_|_ S
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R
User-oriented scheme

F2lAre
LoB ZE 2 52t PK HE0| it 555 A AIoHK| &
LOB H|O| K EfI2| S
2|+ 2 Ao HEH 40| ]l X7t =7t
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Master-Slave scheme

Master-Slave Scheme

O| St K| &g Al Master, Slave (| §2 2 H& 750t 0| 5= 5= ol 2
X XH
(@ By |

StA MasterE 7| =OC 2 N 2|

SH X 28 H

Master

gl = QSE PO CHSE INSERT At O|F3}==E|EE | 7|ZE Y ZEE ALK ST INSERT A EHHA
sl 5 USHPKOY| CHEH UPDATE O3 At 0|53}l =& 2|ZLE | UPDATE YAHHHY
o AL
SFLEC| Master O| =3} ZH K| = BFEA| O 2 £| = Slave ZHA| 7} Q1 0{Of Bt O| =
gt 7ts

Master-Master (X), Slave-Slave (X), Master or Slave-NONE (X)
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Timestamps-based scheme

Timestamps-based scheme
TEME[Z 28 7ts¢ Ol 52t 5= ol &8 83X
REPLICATION_TIMESTAMP_RESOLUTIONS 12 M™ (7| 272 0)
TIMESTAMP Z & 2 =23 2 M 49| mH
A= EkﬁfEIEE QEH’S*.EE Me|d /A= 5= E0] 7ts

Xlog TABLE Xlog
TS PK BEFORE AFTER PK  CURRENT BEFORE AFTER
B | | =8 o+ S A - |

[D21 BN MO BEEE AL

TS PK  CURRENT

= ]

[182. 0|33 SSHLULZ HEol= &R ]

N TIMESTAMPZ} Z27{L} A ™, 7| = p| R EZ ALK S} INSERT &
SISl = 01SE pKOj| CHSFINSERT G AL = = = =1
HUSE e Ol T2 INS AEHY 1K $OM, 0|53 BE 2| RE

N TIMESTAMPZ} Z7{L} 3 ™, UPDATE At B,
R S UTHPKO| DB UPDATE Qb a3 o Oy o)z al s ojme N
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Timestamps-based scheme

Fe|Aret
O| S 2} A H{ 7k A|ZHO| K|Sl OF =F
TIMESTAMP Z4 2 T~
=2 I{E|S MBI 5IE{ 2L ETIMESTAMP Z 20| 8= Bl0| 22 M2E|X| %8
TIMESTAMP Z4 &1 2 AL X} 7} RIX Z=7}8}0 O &

HaAr

TIMESTAMP ZH © 2 0I5t 2| A E & 8byte2| 7} K EH-Z7H0| Al
TIMESTAMP Z 20| £7}H 02 MAL| D2 0|S312 9|5t £A HL0| =7}
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Conflict Resolution Flow

0|32} 5 & ol Z scheme 2&A|2] ME| S &
Timestamps-based scheme7} SMAHOZ M
Ch, TIMESTAMP Z2{0| QIC}H K 2|3}X| %<
Master-Slave scheme M-&

User-oriented scheme & -& replication
S Yok PKO|| Ciet HE 5= HX| o F

Timestamps-based 7t
SEOf AP

NO

TIMESTAMP
Z 30l EX 5717

PS

Master-slaveZ} A
S 24K 217

User-Oriented Master-Slave Timestamps-based
scheme scheme scheme
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AUDIT

AUDIT
=7Ho| DBE H|0|2 TH| 2 H| @, G|O|E| S7|3} BE 7|52 St Q.
2| E
Ol52t 5=2 2ot H|0|H = 2X[Z AP AT BHEHY| |5 L& 2 = S| A5}
/20l 53
71282 f*E1 (MASTER) DBE 7|2 £ &2 0| 2 (SLAVE) DBE X[ A
GFETEE
- 1= _I
4 DB7L MBS HANOR +%E|X @S 4 YO0 = Fo|7tEY
DB 1 DB 2
Audit ¢ Audit Config J

LAudit Report
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AUDIT

Audit o] &

Master DBS} Slave DBZHO| [ O|Ef £ QU X| 7} HASH= M| 7}K| H<

Master

KEY VALUE
1 APPLE
2 ORANGE
3 PEAR

KEY VALUE
1 APPLE
2 ORANGE
3 PEAR

KEY VALUE
1 APPLE
2 ORANGE

MOSX

MOSO

MXSO

Slave

KEY VALUE
1 APPLE
2 ORANGE

43% VALUE
1 APPLE
2 ORANGE
3 GRAPE

KEY VALUE
1 APPLE
2 ORANGE
3 PEAR
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AUDIT

HIO[E] & 7|2} 84

Audit O| & Master DB2} Slave DBZF2| [|O|E S L K| 7 &
2Ol W2f Cr=2| MO 7|t BHM S ArE

S| (Slave Database Insert)
MOSX £ x| 2
(Insert) StLF.

KEY

off 2~

Master

VALUE
APPLE

ORANGE

PEAR

VALUE
APPLE

ORANGE

PEAR

ASkE M 7HA] B

O 2, Master DBO| &| = E £ Slave DBOj| 4!

MOSX

Sl : Slave ™%

KEY

Slave

VALUE
APPLE

ORANGE

VALUE
APPLE

ORANGE

PEAR
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AUDIT

SU (Slave Database Update)

MOSO = X[ £ Sl|A 5= MO 2, Master DBO| &|Z E L2 2 Slave DB
= HZ(Update) SHLT.

Master Slave
KEY VALUE KEY VALUE
1 APPLE 1 APPLE
2 ORANGE MOSO 2 ORANGE
3 PEAR 3 GRAPE
KEY VALUE (2% VALUE
1 APPLE 1 APPLE
5 B A
2 ORANGE SU : Slave - o 2 ORANGE
3 PEAR 3 PEAR

LTIBASE
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AUDIT

MI (Master Database Insert)
MXSO = U X|E S| ASt= MA O 2 Slave DBO| &2
(Insert) StLF.

E £ Master DBOJ| 4+€1

Master Slave

KEY VALUE KEY VALUE

1 APPLE 1 APPLE

2 ORANGE MXSO 2 ORANGE
3 PEAR

KEY VALUE KEY VALUE

1 APPLE 1 APPLE

. A
2 ORANGE MI * |:||-_E-| I‘I%,l' 2 ORANGE
3 PEAR 3 PEAR

LTIBASE
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AUDIT

SD (Slave Database Delete)
MXSO 2 & X| & Sl|A6t= HAM O 2, Slave DBO| 2| 2 E & AKX (Delete) ST

Master Slave
KEY VALUE KEY VALUE
1 APPLE 1 APPLE
2 ORANGE MXSO 2 ORANGE
3 PEAR
KEY VALUE KEY VALUE
1 APPLE 1 APPLE

SD : Slave&tH|

2 ORANGE 2 ORANGE

LTIBASE



AUDIT

AUDITO| LA

Audit HA| A2 CHE S| G| O| E{H| O] A ZHof| LS & Audit XS 7| =
ot dd ool Ee

Audit 2 L} : AuditS 25| ?[ot 585 K| dots 2§ 22 0| I}
212 Connection® H, Audit 7|5 AH, AX| HH So| LS ZETHg}

[ SALTIBASE_HOME/audit/sample.cfg ME0} QS XX L0] ZHA

H| 11 (DIFF) 7| : Master DB} Slave DB2| 2 & X| |O|E{ & Al HSIO| 41t}
Ol AHA
= o O

ZX[(SYNC)7| s : & L O|HH|O| & 7k9| & K|S dlj ot d, = & X[ H[O|H
Of Chiet S22 21 Lt = 43

LTIBASE
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AUDIT

H| 1 (DIFF) 7| =

Master DBQ} Slave DB 72| 0|3} ZHR10f| A L AI S| 2 QU X| G| O] E{ = Al &}
Of 2l 2otz 4y

#H| W &

o
%
HJQ
nx
o
Rl
I

LA

rto

I o}

7l
T S

#MasterDB < HE AN
DB_MASTER="altibase://sys:manager@DSN=host1;PORT_NO=10111;NLS_USE=MS949”

#Slave DB & HHEH A
DB_SLAVE="altibase://sys:manager@DSN=host2;PORT_NO=20111;NLS_USE=MS949”

#Audit Xt E2 7|2 (H|m AHQI0| 22 DIFF A N)
OPERATION = DIFF

# 28 E 2 X8 (FAR
MAX_THREAD = -1
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AUDIT

# 2 LXK ZAL M A (diff o] 4 A7d 2|0 2i8)
# DELETE_IN_SLAVE = ON

# INSERT_TO_SLAVE = ON

# INSERT_TO_MASTER = OFF

# UPDATE_TO_SLAVE = ON

# AUTODETECT _UNIQ_INX = ON

# A1) AT IO M E 91X K|
LOG_DIR="“/"
LOG_FILE = “sample.log”

# Audit CH 2 O] = OH Y 27

# OFAH H|O|2[ EMP]I} =2 0| E E| 0| S EMPLOYEE @ H| 1
[EMP]

TABLE = EMPLOYEE

SCHEMA = SYS

# OFAH H|O|=[DEPT] 2F £¢0|E H|O|= DEPARTMENT 2} H| 1
[DEPT]

TABLE = DEPARTMENT

SCHEMA = SYS

# ZLAL

rlot

1Y 8y B

LTIBASE
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AUDIT

Audit B A3

S audit —f sample.cfg

OpAE{H| O] =-AHE ALY 2210/ 2 H|O| =.log’ LH-E
(1) MOSX & ZH L

$ cat EMP-SYS.EMPLOYEE.log
MOSX[19,15]->ENO(19):PK->{19}
MOSX[20,15]->ENO(20):PK->{20}

(2) MOSO & A2

S cat EMP-SYS.EMPLOYEE.log
MOSO0[10,10]->ENAME('JJLEE ",'YHBAE "):PK->{10}
MOSO[11,11]->ENAME(‘MIYOO ",'MSKIM "):PK->{11}

(3) MXSO Y 42

$ cat EMP-SYS.EMPLOYEE.log
MXSO[8,8]->ENO(8):PK->{8}
MXSO[8,9]->ENO(9):PK->{9}

LTIBASE



AUDIT

QU X|(SYNC) 7| =
Master DB2} Slave DBZ9| =
ol Xl X~ XH O-” [[|-E|-

= 2X[ HOIHE 4

X E ot s

= 510] Audit S T}

OIO|
= —

L

M

Z =

#H|W ¢ 3

o

op e

0

=
uta

o
T

#MasterDB < HE AN
DB_MASTER="altibase://sys:manager@DSN=host1;PORT_NO=10111;NLS_USE=MS949”

#Slave DB & HHEH A
DB_SLAVE="altibase://sys:manager@DSN=host2;PORT_NO=20111;NLS_USE=MS949”

# Audit ZHQ Z2 7|2 (Uk| ZHR10| D 2 syNC A )

OPERATION = SYNC

# A E S X (
MAX_THREAD = -1

FHeh
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AUDIT

# = X Audit M 479
DELETE_IN_SLAVE = ON
INSERT_TO_SLAVE = ON
INSERT_TO_MASTER = OFF
UPDATE_TO_SLAVE = ON
AUTODETECT_UNIQ_INX = ON

# A1) AT IO M E 91X K|
LOG_DIR="“/"
LOG_FILE = “sample.log”

# Audit CH 2 O] = OH Y 27

# OFAH H|O|2[ EMP]I} =2 0| E E| 0| S EMPLOYEE @ H| 1
[EMP]

TABLE = EMPLOYEE

SCHEMA = SYS

# OFAH H|O|=[DEPT]I} =24 0| E E|O|= DEPARTMENTR} H| 1
[DEPT]

TABLE = DEPARTMENT

SCHEMA = SYS

# ZLAL

rlot

1Y 8y B

LTIBASE



Sample.log It & L&

INFO[ MNG ] Tread # 0 init is OK!
INFO[ MNG ] Tread # O start is OK!

[EMP->EMPLOYEE]
Fetch Rec In Master: 3
Fetch Rec In Slave : 2

MOSX = -, Sl
MXSO = -, SD
MOSO = -, SU

LTIBASE



AUDIT

Operation Type MASTER SLAVE

INSERT Try 0 1
Fail 0 0
UPDATE Try X
Fail X 0
DELETE Try X 0
Fail X 0
UPDATE Try
Fail 0

OOP TPS: 13698.63
SCAN TPS: 20547.95
Time: 0.00 sec

LTIBASE



AUDIT

0| 52} 2tFof| M 2] LX|(SYNC) 2 Y B X}
Application A{H| A SX|
AUDITSYNC 5 B1Z 2SN 24 A| HlO|E{ 7 2% Z4 918
Ol5=t ¢ =2l
01F 3 21 92 M0 BT BHe E| QX (rep_gap=0) 240!

iSQL> SELECT rep_gap FROM vSrepgap;

Ol 5=t SA|

iSQL> ALTER REPLICATION replication_name STOP;

AUDIT —’,‘—%‘
REPLICATION QUICKSTART AUDITO 2 HIYEl ERHAMM 2 7| 0|=3I2 MEE = A
S dix|

= O

iSQL> ALTER REPLICATION replication_name QUICKSTART;

LTIBASE



R ——m——————————————
AUDIT

Audit AFEA| 89| AlsH

PK7t BlS &2 Log I} A0 Oref Of 2 Ed
FATAL[ TASK ] Process failure! [SCANER]: [ERR-910D8 : No Primary Key Column exist
(T1:T1)]

SDRf MI ZH == Al Of2f Of 2 &
Invalid Property Value SD and MI Incompatible was defined.

H|O|E EfRIO| CtE 42 OIO|H Z40| €2tz Cr2A Q1A
char(10) vs. varchar(10)
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REPLICATION OPTIMIZATION

LTIBASE



Overview

ALTIBASE O| =3} x| M3 E Q|st ZE N 2{AlSt
sgmz 3 189 A
K| ShAb2
H11 | = logic

O| 52t = st B TPs 2bef= ot €4+ 1A
Network Z| M 3}
EUMN EY

Active-Active T+ HEAIO| A O 102 AbEt

H -dJ m H -d
SRl EE2EH

O| = 2t0f| M 2| lock A| A
0| =3} lock timeout
O|=2t HEE
3

0|=3} sender &4

tot ot
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OPTIMIZATION

PKOj| CH 8t UPDATE ¥ 4t £ 7}
PKHE A[ 0| S=t 50| E

=

o
H

o

tSotEZ 022 M2l &

O| 52t Z4H| 24
O| 5zt K7t EHIMME =X 7F 2 A QICHH 0| 52t 2K & Z2|5t= A
2 &

IEEI DB *FE‘| O%ﬂ K2t C|A~3 DB 2HH 0|52t K2 Z2|=
ClA3 bl L2l Al K= Q5 K 22| DBL| 0| S&t = HEHA| =8i{X|=

AbHER|
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.
Application Logic

INSERT Z1}7} S 20j|2{ I} UPDATEE 386} = logic| BHZA M %t
A8t™ o = S| AL E[X| Tt DBMSO|| £#3E === E = &l logic
O & 22 DBMS= £ INSERT A 4t= =30 =
2| =20 2K 7| HO| ALTIBASE O| =3I A= EE o
= I oF INSERT G4 4H0f| CHSH INSERT, EH AHALE O|F52t |0 2 E 20 HLUESHS
7t

O| &2} trace = L HOf| CFE2| & Y

= Of 2] HA[X| 7} 2

ro
of
oA

FAHE &= CHEe| &= ol 2= Q5] =2t of 2{0f Tt A/ 0| O
UPDATE Z1}7} 91 S [Iff INSERT &}

|0

2 Wy

rir

logic

DBMSOf| £5I& F&= X logic HEE| = logic
INSERT INTO TABLE UPDATE TABLE ...
If (SQLCODE == SQL_DUP_ERROR) If (SQLCODE == SQL_NO_DATA)
{ {
UPDATE TABLE ... INSERT INTO TABLE ...

} }

LTIBASE



.
Transaction Tuning

Network C{H Z 2 X 1}5l= EaliziMo]| B L

7|%7£1 O 2 H 5 (bulk)A UPDATE/DELETE ¥ AL X}A|
9_7—|A|- HI-AH Al Q|.2|. téol_}

LMIT RS st28t 23t 28

UZ MHO|M O|F52 MM MO SH2 NONELE 47 T S YTt it Z =3

HO|E MM E 7|2 AMN|SH= A2 DELETEE CH= TRUNCATES
Z=HEl 28 & YEAMH 0| A TRUNCATE 1= =2

F

0

M|
ot 0
Ofo

UPDATE ¢ AHO| x| A S}
St UPDATE Q1 AO| X[ A3}0HO 2 & Network L &= AL 2F Zt

UPDATE Cﬂﬁoﬂ CH st Xlogi 0|3g} =3 HAIE flol 2EE Z o HEHel g
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Partial Fail & Partial Rollback

HHAITQ
224
(@) XS = el =
SAZ{ A O] A O| 525 HHRIS I ERHRMO| Yol EFF 0| WAl
Ij
= T o~ =l =] L_ — H
EEYIDZE YFAHIZ QIS T EGHAMO| HIlSt= o2 2l
REP_TBL
UPDATE rep_thl °
SETc2 = C)e(f)_ Xlog ' > execution #001 :l NEW |
WHERE c1 >= 300 receiver > execution #002 >| NEW |
AND c1 <=400; :
[ ]
> execution #099 *‘-l
> execution #100 > 400
Remote Server
[100742| 2| R E & HFSI= StLEe| #+20] 0| F2t HAM F 1712| A M| /st = 4]
I —
Hrg Ao R?_'
O|=3} ==, 0|=3} lock timeout =11}
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..,
Partial Fail & Partial Rollback

S AT S Al S HLA 0 TR K2

E:DSE - commitA| Of 2 Al
Sl RCot S P20 oyRIS Y
ol 74 © = e = o0 SlCty|mEQF TEdE| 12T e = R

SRR STy R s KM D B

gli!
ot o HI

—_—

N Uk

MHI rjr oz rir

o T O Jjm
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.
Lock System in Replication

0| Z=}0j| A2 lock M| A|
EH

74 01 AHOj| 3HSHO] EHAMEHE AFESH= Z Tt SAFSH | RE £ lock K| 7
£ 7%
o, S3tJhs A EX)

Network S-d¢&f O =7 Zdiet HE ALK(S)0| HA locks
Sot R EOf Cioh HE A A

O|=3%I HZA A0 HX lockS &
OFAE| BHZASIALO| HX] lockS 2

=]
=1
HF

| &= 7FX| S Ef £ lockO| EfAH

=
H

TX TX
REP_TBL REP_TBL

e EN ] B | O
TN el TR T

3

WAIT
. /@+ UPDATE (45)
| DATA
® :
[ ] [ ]
UPDATE (45)
Local Server Remote Server

[lock S AIE 0 [ E 0lS3 A2t lock 8= S & ]
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Lock System in Replication

ZAMZE XS Al lock FEN O] IHE o4

| o HAAAO| HX lockS 2l S5t 4%

2= Al M O] lock CH7| 7} K| <5 €| Lt DBMS XFO| A HARQI S 2
57|sa+ HOM = A 2M X Hs

(i)

OFAE] BIZQIANO| BIK] lock &S 29
receiver’| lock 2152 2|8} CH7|SIE 2 O|=3} =3H0| =X| =
lazy - O| 52t S7t2 QI H|O|HZ X ol el 2t
eager - O| 52} Cif &} H|O| S 0f| CHot A HLE & commitS =0 M= T 7| & Ef
ST
O|S=t HAZ QLS et T 7| A[ZHe| ot A & 2
CHZ|A|ZE Z=0pA| S | 2 EO| Chot HE A LtE 27|5l= M &8
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Replication Lock Timeout

0| =3} lock timeout
O|=2E = Y receiver? lock= =l 56}17| et Z[CH CHZ| Al Lt
0| X[= A= X0 5

o

=
lock@ 2 QI5f| 0|53t = Mo =2
O|=3} 4=Al Zo| ZZHE|IE E| M8

REPLICATION_LOCK_TIMEOUT, 7|24} 2 5 se

(@)

ajArd
A A HEIOf 2 M-St 0| =32} lock timeout =X| A ™
LR A 2 7, 0l = AtH 7 A SXE = A&

=
=

KLXIA 25 8%, &2 0|32t lock timeout M 2 = H|O| B = X[ 7} o 45 &

A Ol

T AA O

O] &=t i AH{ 2| DML YA

0| =2} lock timeoutO| EH MG L2 YD EVHHIEE|X| UZ = QAo B Z F9]

T
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..,
Replication Deadlock

o|=2 ol =5
OfAE HE AL 0|52 HEAHLMO| M2 HFH FoHCH 7| &FEf
DBMSO|| A Z+HX| 7} E7ts ot Network E[==
HA AL EUA O[] Z|CHA|ZHS M otdl= Z2IHE|E S5t X2t 7=

UTRANS_TIMEOUT
£| 0| THOHS HZQIAZIO| A3 MRS AIAH £

> X
REP_TBL REP_TBL

o ] o | )

9 UPDATE (45)

- ® S
”’/ . o N
./,, . . ‘* UPDATE (2)

R
R
”

UPDATE (45) ¢

Local Server Remote Server
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Replication sender Tuning

0| =%} senderl| 2|2 M2 =X
Olz32t ME E|F2 1 Hj
c| &2 H I
service thread Pool

2|=2 1 0l

sender| A SX{SIA| Z2HE|E E8t FHR
OS2t ME E|FEAHIHO| 27| 7} — =
REPLICATION_LOG_BUFFER_SIZE — e
£| 0 4GTHK| A THs, 7| 2342 30M -

— HA —

e —
2SR TES MY B2 %7 2ol 8 ‘ =—0)
0lz| 942 2| S 2T ULl K4 ST} . "?fO@%# \ 1
ogfile #n
REPLICATION_PREFETCH_LOGFILE_ COUNT < ==

& & sender

INSERT UPDATE DELETE

>

Z|0 102477k K] 278 7hs, 7| =82 0

ROANAS 02 S0 FER £ oy redo -l Server

2X|.&Ii O|_| _IEI_ Ib'l [H )ckDI- logfile #1
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ZILTIBASE

REPLICATION MONITORING
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R
Overview

DBMS R L|E{E 2/

=
T

L& 2L|EE

o|f HLEF

= a8 ZLHE
OS HHO|E S50 OSXt# 0| A DBMS 2AHE 2F @4F HL|HE
Tetes b L E 2 T DBMSO A 2SS ZHE 22 oL E
PLET YH
B2 HHOIS Sots & ATYE TNSH0 FI|HOE 49
fgzlE g8
ALTIMON

Replication Manager
Ao S8ZT2

RSS!
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.
Replication Monitoring

0|32t 2 FR LB ZLIEY a4

|.

receiver

O|Zsl2AH FR AL LY @4
network
2| S 20 THUA|AE
ALTIBASE HDB+= AHEH
0S 715 & Ef

O|=2l & FQ traceE1 Q4
O| =32} trace 2 11}

LTIBASE



.
Replication Monitoring

FIHQ U BLEYE 4
O|=2tet A MOl 2tH0| Y= A= OfL|L F2k= 0|X| B2 B L|HE
e
B 3 (BULK)A UPDATE/DELETE 32| =2l
A= H ySstatement, vSsession 52 22
ZHEH M

AZH S| = HA WA E

- O - -

&5 vStransaction, vSstatement, vSsession S5 28
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.
Replication Meta Table

0|52} 2+21 UE} BlO| &
» Ol St AN 4d ez 2HH JEHE 9| 7ts

HE} E|O| = 49
SYS_REPLICATIONS_ 0| =3} UK e
SYS_REPL_HOSTS_ O|=3} K| 8 0|3} CHAHIP A
SYS_REPL_ITEMS_ 0| =3} 2K & 0|=3} CH4F EHO|2 MR
SYS_REPL_OFFLINE_DIR_ Iatol 0|=3 &M HME (5.3.3 higher)
SYS_REPL_OLD_COLUMNS_ sender7} 31X AFRZ0l O| =3} CHA ZHa XM
SYS REPL OLD INDEX COLUMNS " B by PN E=E- eIl E- = N POl =PI =T i < Yo
SYS_REPL_OLD_INDICES_ sender7} S| AFRZEQ! O|=3} AL QlElA Kl
SYS_REPL_OLD_ITEMS_ sender7} S| AFRZEQl 0|=3} LAl HO|2 HE
SYS_REPL_RECOVERY_INFOS_ O/} 212 98t 21 MK OjEt Ho|E
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Replication Meta Table

<*SYS_REPLICATIONS

Column Name

REPLICATION_NAME

IS_STARTED

XSN
ITEM_COUNT
CONFLICT_RESOLUTION
REPL_MODE

<+SYS_REPL_HOSTS_

Column Name
HOST_NO
REPLICATION_NAME
HOST_IP

PORT_NO

Op>

S= M MAIE SN
O|==t tid HIOIE =
o= 5= ol 2 ¢H
7|= 0|8t 2E

A% A 1P

4 M 0|3=t ZE H
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Replication Meta Table

<*SYS_REPL_ITEMS_

Column Name

REPLICATION_NAME 0|=3} 0

=
=

TABLE_OID HOl= 24K A&}

LOCAL_USER_NAME x| A{B{O| CHAL E|O]2 ASX} O

if(f

LOCAL_TABLE_NAME xS M O| CHAL Ejo| 2 o2

Ol

REMOTE_USER_NAME 9|74 MH{O| ChAF H|O| 2 ASX} O]
REMOTE_TABLE_NAME 9| ME{O| ChA HlO|2 0|2

LTIBASE
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Replication Performance View
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Replication Performance View

“O|zet &H 8sH
28510 sender 5! receiver?} §FM§}E|91% ot =3| 7}
- V$repgap0ﬂ)\1 N&ots 0|52t =KX= sender?t &5 SENOATH =2| 7¢

O

458 ek
v$repgap 0|53 HHE
v$repsender sender &
v$repsender_transtbl sender| ETHXM H|O|E ME

v$repreceiver receiver M &

v$repreceiver_column receiver®| O|&3} CHAN ZHd MH

VRS LN E L B receiver| ESZEM OIS HE

v$repsync HOlE SXE 8592 HOolE29 d&
AL
T ©

v$repoffline_status Il 0|52 =2 MEf| ME (5.3.3 higher)

v$repexec 0|

v$replogbuffer 0|
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Replication Meta Table

“*vSrepgap

Column Name

REP_NAME O| ==t 2iK|o| O|&

REP_LAST SN OrX|8 23 HAEQ YHEHS

REP SN S MEZ0l 21 fREQ UBHS

REP_GAP REP_LAST_SNi1} REP_SNZQ|

X
READ_FILE_NO Mo Qe 20 I HS

ret

“*vSrepsender

Column Name

REP_ NAME O| =2 2N el 0|5

XSN X £AI=0 21 HZEQ| SN

COMMIT_XSN Commit 21 A E=29| SN

STATUS Sl 2FEH

SENDER_IP SAMXHIP =

PEER_IP A MHO|IP ==

REPL_MODE AEXZE X|EeE 0| &= B E
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Replication Meta Table

“*vSrepreceiver

Column Name

REP_NAME O| ==t 2iK|o| O|&

MY _IP x| MO IP Z=A

PEER_IP KAAMHO| IP A

APPLY_XSN X2|& ¢l XSN
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.
Replication Monitoring Example (1)

x| S M

iSQL> SELECT rep_name, rep_sn, rep_last_sn, rep_gap, read_file_no, start_flag FROM vS$repgap;
REP_NAME REP_ SN  REP_LAST SN REP_GAP  READ_FILE_NO START_FLAG

REP1 60602217 61617892 1015675 529 0
1 row selected.

iSQL> SELECT rep_name, xsn, status, repl_mode FROM vS$repsender;
REP_NAME XSN STATUS REPL_MODE

REP1 60602217 1 LAZY
1 row selected.

iSQL> SELECT replication_name, xsn, is_started FROM SYSTEM_.SYS_REPLICATIONS_;
REPLICATION_NAME XSN IS_STARTED

REP1 60600750 1
1 row selected.

iSQL> exit

S

S Is SALTIBASE_HOME/logs

loganchorO logfile529 logfile532 logfile535 logfile538 logfile541 logfile544
loganchorl logfile530 logfile533 logfile536 logfile539 logfile542 logfile545
loganchor2 logfile531 logfile534 logfile537 logfile540 logfile543
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.
Replication Monitoring Example (1)

2 7 M 1

iSQL> SELECT rep_name, apply_xsn FROM vSrepreceiver;
REP_NAME APPLY_XSN

REP1 60600750
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.
Replication Monitoring Example (2)

CHEZX QI 0|32} Fol 20 tiSkl= ZLIET HE oAl
BERLHHE 22 0[S 4 2L EHE U= 2N 2 X7t 7t

=)

Atst BLEHYE 24 CH &
CH 2F(BULK)2| UPDATE/DELETE £=34 CH2F A AL E2HA M x| < A H
= =/T b = 0 = )
Network EHA Network A MH
XYM 2| O| =37} = X|(STOP)=l ALEH Sender PNES:PSI=
9174 A{B{ O| ALTIBASE HDBTZ ZX| ALTIBASE HDB server
214 M H Q| Os failure 0S

9124 10| B 5 2 10p T THAA| A 9| full (1)
TAIZESHE| S AZ MO HE EAMMOR QBT | BAIZH SE|= HHAM EHTY
o
=A

_t = ol 74
2ol 2| 2 1T A A T ZH2 ALTIBASE HDB Lj & 2 9 A H

AAMBO| 2| F2 I 23 MU A|AEIO| full (2)
AEXI7F YOI 2 CHE U2 QIo oS THYA LB F | 2| F2 THYUAAE
2H2 AR E91 429 ZH2 ALTIBASE HDB Q| & 2 QI
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REPLICATION MANAGER
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.
Replication Manager

Replication Manager
ALTIBASE HDB O| =3} ZI2| £ |3t GUI EZ Cl4=9| MB{ 0| 7| 55|10 Y=
Replication ZHN| £ H 2|} A 2ELIE 20| 7=
58 5%
ALTIBASE HDB 4.3.9 O| AO|| A AR 7t
O| S 2t M| SJEfRr 2tA =2l
0t A 22 SO 2 0|53} K| T
O|5=t ZLHE & &E| 40| HAXMOZ Jt5

LTIBASE



.
Replication Manager

M2 AL
SEQ)0f @ FALE
CPU : 800Mhz HI E| Q! 111 O] A
O QI 2 2] : 512MB O] A
C|A=:50MB O| &t o| 0§ 757k JREE 2|t
S} S| A 1 1024 x 768 SFA O| A
if7|X| &7

otEE MY

OH
A

oj7| x| o|&

ReplicationManager-

win32. :
win32.x86.zip Vi;fcz 7 32-bit higher Win32

(URE Z & ' J

ReplicationManager- <36 Java 6

linux.gtk.x86.zip Linux 32_bit or GTK

(JRE &£gh) higher
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.
Replication Manager

2% X HA

CIREE
A E|H|O|A DZHX| R AMH|A ZE & (http://support.altibase.com) 0| Al C}2 2 E
Zip Ik 10 .75*% =E AL E NS

Ad X|

=

Replication Manager A X| L} o] &= S|t C|HEZ| E |St= QX2 O|l=
ALTIBASE HDB H{ X 0f 2tQ+2 JpBC S 2}0|H T Q

A
Replication Manager A X| C|2Hl E 2| AMK||

Replication Manager A|&t1} =&
e
T2 20| AX|=l Z2E 0| A, ]IER9| B "Replication Manager.exe" ASHI} Q=
HEZ2Eloll, 2| 549 4% "Replicatlon Manager" S| o2 ]HS Al

=

=

T=

o
o2 Ol w0l A "File"S U EliTt Ct5 "Exit"S M EHSHALE, LES JHO| A=XE 2
2|
=l
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HIO[E{H|O| & A ZE 7}

EFA2E20|A "New DB Connection" O}0| 25 =S &l5lA L},
"DBConnections"& | A{ "DB Connections" O}0| 20| @
HAlE = Z2HAE 50| A "New DB Connection” &t == %él

8 New DB Connection ==

Basic information

Connection Mame SERVER1

User Id SYS

Fassword i

DB Address 192.168.56.101

DB Port 21301

DB Mame mydb

JOBC Driver I.W_driversWAItiba&e_versiDn.jar v]

Options

IP Type [IPv4 | NLS for Client [i/i554 -
[Test Cnnnectiun] I Save I I Cancel I
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H| O] E{H| O] 2 A ZE 57|
MZ F=7+zl HIoEH|o| A0 2EZF E T TS
AMAB 2HE0| Maf AZHo] & 22 =& US.

2 Altibase Replication Manager
File Window Help
G| M| #
|=| DB Connections
4 #4 DB Connections

B3 Altibase Replication Manager
File Window Help

Ga| % | &
(= DB Connections

e éB Connections 4 [5j SERVER 1
SER Fd el T |
o] . B4 REP1
& SR @  Connect % - @8 REP14
gm SER Disconnect gzl SERVER 2
SER SERVER 3
= : [O]
5o Edit (52 SERVER 4
& Remove
Start All
Stop All
Quick Start All
S Replication 8; Create Replication Object
: Create Replication Pair
¢ Replica I 8| Replication Pairs
Drop Replication Object(s) #% Replication Pairs
Refresh
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HO|E{H[O] 2 AHE BX
HIO|EH|O]~ HE FE

o

=
510) ZHAE OlRE B

4 Altibase Replication Manager
File Window Help
Gl % | &
|| DB Connections

#5% DB Connections
a [5f SERVER 1

. @ REPL

. i REP14
55, SEp-==—

S
53 SEf

74
=

8|5 Create Replication Object

&= Replication

Connect

Disconnect

Edit
Remowve

[

Start All

Stop All

Quick Start all

Create Replication Pair
Drop Replication Object(s)

Refresh

Xl
=

LS NIV,

= |
“Edi

23 Edit Connection
Basic information

User Id

Password

DB Address
DB Port
DB Name

JDBC Driver

Options

Sh.

= |
=

Connection Name =300

SYS

Fhdkidd

192.168.56.101
20302
mydb

[ A_driversttAltibase version.jar

IP Type [IPWI

7]

NLS for Client |US7ASCT

[ Test Connection ] ’ Save

J

Cancel
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AP X} QIE{ I O] A
Replication Manager GUI= "DB Connections”, “Replication Pairs”, “Properties”,
“MAP” 47| Eo = 14

&5 Altibase Replication Manager = Eoh
File Window Help
S % &

[=] DB Connections aza Map

ég SE;:\;'EE:‘IDM @ Manually ©) Automatically every sec @
b

@ Rrep1
& REP14
D B 5 SERVER 2
&8 RePL
1 SERVER 3
Connections | “gi
155 SERVER 4

B ReP14 SERVER 1
SERVER 2
& Rer3 P [192.168.56.101:20301/21301] &

q

s Replication Pairs
4 Replication Pairs
B REPL
B REPL@SERVER 1

REP1@SERVER 2
b Map

5 REPL4
1 1 &3 REPLA@SERVER 1
Repl I Catl on A REPLA@SERVER 4
g & REP3
Pa' I's & REPI@SERVER 3
& REP3@SERVER 4

SERVER 3
SERVER 4
42 properties o - &

Replication Object

i

* Name : REP14
*Gap :N/A
* Sender : STOP
* Receiver : RUN
* Replication Mode : LAZY
nlict Resolution: DEFAULT
P2.168.56.101:21304 - 192.168.56.101:21301

Properties | 1

(T N r
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DB Connections
T2 O] A2 [X[O]O, GO E{ K| O| A2 O| ==t 24K Zte| A E Eg
T2 H0F= H|O|HH| 0| A S4 2| 7O|Ck

| DB Connections =] DB Connections

#% DB Connections

@ DB Connections F é DB Connections 4 Eé SERVER 1
#% DB Connections “ @éﬂg - Connect . @ Ryo
SERVER 1 : o - Start
= . ®a RE | Disconnect &
@ REPL 4 53 SERv| Il Stop
B Rep14 4 Bp SERV :
52 SERVER 2 . @R Edit Eq ERE’ Quick Start
bE REP1 4 5 sERV| Ly Remove ’ Pg R{ (4 Sync
G} SERVER 3 > WR Al 4[5 SERV 2 Sync Only
& Rep3 4 5 SERV &R
B i Stop All ’ e
E& SERVER 4 * g . . g Rl i Edit Table List
: Quick Start A
% EEE? Quick Start All il Monitor
8 Create Replication Object | EaP— = Show DDL -
et i i eplication ]
8= Replication P 85  Create Replication Pair """ compare DDL |
#84 Replicati Drop Replication Object(s) | &5 Replicat
& rep1 H Replicat Lass &5 reP1 Drop
®a R
B R Refresh & r Refresh
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Replication Pairs
O|Z=t 7HHE ot 22 oI E0& =2|H @ FO|CH = /W &
KO €2 0|F2 &1 ME d= HEol= 0|&=t =
"O|2tn B &L},

B Replication Pairs

8 Replication Pairs & Replication Pairs a #3% Replication Pairs
#4 Replication Pairs 4 #% Replication Pairs 4 8 REP1
8 rer1 + B peot - i REP1@SEH§FR 1
i@ REPL@SERVER 1 . Start All . @8 REPL@SE Start
@ REPL@SERVER 2 @ 0 stopal 4 5 REP14 i stop
S REP14 PR-NT . @4 REP14@SE S
@4 REP14@SERVER 1 & Quick Start All . 8 REP14@SE Quick Start
8 REP14@SERVER 4 & 4 S5 REP3 Sync
& REP3 o B R Drop . @ REP3@SER Sync Only
@i REP3@SERVER 3 ~ §h REPI@SERVER 3 - @8 REP3@SER - :
@3 REP3@SERVER 4 . & REP3@SERVER 4 4 | Edit Table List
ills Monitor
B Show DDL
&7 Properties [T1 Compare DDL
Replication Object Drop L
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Properties
SRY MEHEl 4|0 £AS & O{ZCh (0f.LO|EH[0|A HZ E= 0|53}
ZHA])
H

42 Properties

Replication
Object
e

* Mame © REF1

*Gap 0

* Sender ;- RUMN

* Receiver - RUMN

* Replication Mode  © LAZY

* Conflict Resolution: DEFAULT
*192.168.56.101:21301 -= 192.168.56.101:21302

[SENDER]
SENDERH - STATUS - RUN
- Current GAP -0
H - START FLAG  : NORMAL
- XSN - 14045
- COMMIT XSN  : 14010

m

- READ LOG COUNT: 2217
- SEND LOG COUMT: O

[RECEIWER]

- STATUS > Run

- APPLY_XSM - 13687

- INSERT_SUCCESS_COUNT: O

- INSERT_FAILURE_COUNT: O

- UPDATE_SIUMCCESS_COUMNT: O
- UPDATE_FAILURE_CCOUMNT: O

- DELETE_SUCCESS_COUMNT: O
- DELETE_FAILURE_COUNT: O

RECEIVERTH
2

1« [ T 3
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Map

HO|E H| 0| A= 1t OS2t A5, 2|0 M2 Zho| 2A|of Tt =215 +
Jut JEIE A E=E o=} St}

4

am Map

@ Manually ) Automatically every Es@(_

ﬁ SERVER 1 ﬁ SERVER 2
SERVER 3 SERVER 4
> o216856.1012030921303) > 9216856.1012030421308)
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Replication Object A4 4d

DB Connections | O| E{H| O| A 0f| R EZ = =I5t C|S “Create Replication
Object” I 52 223t S S o/

@ DB Connections &3 Create Replication Object ==
a é DE Connections Replication Name repl3
‘Options
d Eé SgpR 11,_ Replication Mode Conflict Reso\uhonlNDne vl
- Ep SE Connect
4 @ SE | Disconnect Host SERVER 1 Host  [SERVER3 -
? E& SE Schema Table Schema Table
(=] DB Connections 155000 PGV [SYS T eveove
| o4 ég ;:ED;\T:;t;-Dn5 B Create Replication Object ==
b F Replication Name rep13
i - |5 SERVER 2 optons
[ Eﬁ, SERN™™ ~ - Replication Mode | Lazy - Conflict Resolution [None v]
. gé SERY Lonnect
% < Disconnect Host SERVER 3 Host  [SERVER1 -
- Schema Table Schema Table
8, 22 s emom  sw oo
& Remove
& Replicatiol =
Start All
i Stop All
Quick Start All
=S Repllcatmn
- 8 Create Replication Object
85 Create Replstion Pair
25  Drop Replication Object(s)
Refrech
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Replication Object 4 44 =10l
Zt H| 5 & 0 A Aj 2 A4 A St Replication Object & 20l

[~ DB Connections <% Map
a #24 DB Connections
4[5 SERVER 1 @ Manually ) Automatically every Se.
. @8 REPL
@ REP13
. @4 REP14

» (S SERVER 2

4 Eé SERVER 3 |
i s T —
- @8 REP3

b (5 SERVER 4 REP13:_. ._,f,a.]

S Replication Pairsl
#5% Replication Pairs

& RerP1
8 RePL3

R4 REPL3@SERVER 1

3 REP13@SERVER 3 3 d
& REP14 REP13 N/A )

& RreP3 iiii iii i
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Replication Object O| =2} A| &}
Replication Object Q| L EZ 22510 0| =3} A| &L

u:_'l Map‘
= D8 cqnmcﬂam] @ Manually ) Automatically every sar.

a ¢ DB Connecticns
4 5 SERVER 1
» @8 REPL
I |§ ED12|
S @ar b Start N
b (5 SER Stop
4 53 SER

[

b 5 SER

Quick Start
Sync
Sync Only

m &4

Edit Table List

— Monitor —

& Replication
#% Replicat Show DDL

% REP Compare DDL

8 ReP

8 Rep

& REP) ¢ Refresh

El

i

Drop
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Show DDL
Replication Object @} 2T Object (Table, Index =)2| AZ|0 MM HMEHE H Ol

=]
3 Show DDL (22
|-- RepLICATION - REP1Z .
CREATE LAZY REPLICATION REP13
- WITH
{=| DB Connections '192.168.56.101', 21303

" FROM S¥S.EMPLOYEE TO SYS.EMPLOYEE
4 ¢34 DB Connections .

4 5 SERVER 1

m

E REF1 -- Table and its related DB objects: SYSEMPLOYEE
’ — TABLE - SYS.EMPLOYEE
- [ RER CREATE TABLE
. & ReF P Start SYS.EMPLOYEE
{
- |5 SERvER Ui Stop - Column(s) A
ENO INTEGER NOT NULL ,
a [5j SERVE b Quick Start ENAME CHAR(20) NOT NULL ,
- [F%& REF EMP_IOB VARCHAR(1S),
. & Rer Sync EMP_TEL CHAR(15),
. DNO SMALLINT,
- 5 SERVE Sync Only SALARY NUMERIC(10, 2) DEFAULT 0,
SEX CHAR(L) DEFAULT 'M' NOT NULL
Edit Table List BIRTH CHAR(4),

JOIN_DATE DATE,
STATUS CHAR(1) DEFAULT 'H,

il Menitor - MGR INTEGER
& Replication Pa
~||E Show DDL 1 -- Constratint(s)
#54 Replication —_ PRIMARY KEY { ENO )
& REPL [1] Compare DDL )
& ReP13 B '
&b Rer -~ INDEX - §Y5.EMP IDX?
CREATE INDEX
4 REF Refresh SYS.EMP_IDX1 -
8= REP14 Ll '

[(Ecopy [ lmisave |[ 3 close
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Compare DDL
Replication Object 2}

=

o Ol A{H{ 2| Object Zt2| A7|01 g JEE H|

EF compare
Text Compare IEAE=E =N
{=| DB Connections
; '192.168.56.101",21303 — '192.168.56.101',21301 | -
4 24 DB Connections FROM 5Y5.EMPLOYEE TG 5YS.EMPLOYEE FROM 5Y5.EMPLOYEE IC 5YS,EMPLOYEE
. . (=}

4 5 SERVER 1

. 88 REP1
. ﬁ REP12

y ﬁ RE P Start SYS.EMPLOYEE SYS.EMPLOYEE |
( ( 1
s a SERWVE Ul StDp —— Column (=) —- Column(s)
ENO INTEGER NOT NULL , ENC INTEGER NOT NULL ,
4 E& SERVE . ENAME CHAR (20} NOT NWULL , ENEME CHAR(20) NOT NULL ,
. @ RE FF Quick Start EMP_JOB VARCHER (15), EMP_JOB VARCHAR(15),
EMF_TEL CHER(1S), EMP_TEL CHAR(15),
> g RE Sync DNO SMALLINT, DNG SMALLINT,
SALARY NUMERIC (10, 2) DEFAULT 0O, SALARY NUMERIC (10, 2) DEFAULT 0,
» a SERVE S}"I'IC On b SEX CHAR(1) DEFAULT 'M' NOT WULL , SEX CHAR(1) DEFAULT 'M' NOT NULL ,

MGR INTEGER MGR INTEGER
- MDmtDr -- Constratint(s) -- Constratint(s)
E Replication Pz PRIMARY EEY ( ENO ) ,PRIMARY KEY ( ENO )
Show DDL ! !
E REP1 Compare DDL -- INDEX : SYS.EMP_IDX1 -- INDEX : S¥5.EMP_IDX1
CREATE INDEX CREATE INDEX
E R'Eplg DICl-\ S5Y5.EMP_IDX1 5¥5.EMP_IDX1
oN o
ﬁ RE S5YS.EMPLOYEE 5Y¥5.EMPLOYEE
4 RE Refresh ( ( .

8 rep14

—— Table and its related DB objects: 5YS.EMPLOYEE
—-- TABLE : SYS.EMPLOYEE
CRERTE TRELE

4

BIRTH CHAR(4),
JOIN_DATE DATE,
STATUS CHAR(1) DEFAULT 'H',

s nar

—-— Table and its related DB objects:
-— TABLE : SYS.EMPLOYEE
CREATE TABLE

BIRTH CHAR(4),
JOIN_DATE DATE,
STATUS CHAR(1) DEFAULT 'H',

natn nar
1

S5YS.EMPLOYEE

Commit Cancel
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Monitor
Replication Object 0| Cot B L|E 2 M &

s Monitor: REP13@SERVER 1 o[- 3]
Refresh @) Manually @ Autematically every sec
@ DB Connections REP13@SERVER 1 REPI3@SERVER 3
Sender Receiver

4 #2% DB Connections

4 53 SERVER 1 _
. @4 REPL -
. ﬁ Fl -t ————— | - . )
ﬁ RH Start B Time
» =5
Gap: 0 INEERT failure count — UFPDATE failure count
- |5 SERVE 0l Stop Rt E—
F] Eé SERW Quick Start :“” INSERT failure count: 0
s % RE Ll B : T UPDATE failure count: 0
g RE SVnc B i ] DELETE failure count: -0
» Eé SERW E',.-'HI: C,HL [Femman=n Teeai “H:\::w S wEn] Sender
Restart SN: __ 17000 .
Edit Table List Local commit XSN: 17,000 =z
Current XSN: 17,008 .
s Monitor - e
_ R Lﬂ:l % 1 Receiver
& Replication P _ .
e | B Show DDL 3 Gap: 1
#5%4 Replicatic = s
% rep1 | [ Compare DDL = .
= _ - -
RH = BE] : : =
g Drop Time B
&5 REP1: Refresh DELETE fature count [Crs T T ]
‘h REFTSIOSFRUER T INSERT failure count: -1 Restart SM: -1
UPDATE failure count: -1 Local commit XSN: -1
DELETE failure count: -1 Current XSN: -1
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