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COMPARISON WITH OTHER DBMS

ALTIBASE OAl DB H| 1
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< SQL H|12

ALTIBASE OAl DB H|
Queue Enqueue/Dequeue Advanced Queue A8 /4 Y el Ko
SELECT ~ FOR UPDATE INE=E= XA E Join AFE 2 X[ RISHA| &

SELECT DISTINCT ~ K& & K& &
UNION X &l X &E

UNION ALL K& & K& &
INTERSECT NEER= NEER=

MINUS X & X &E

CERATE TABLE AS SELECT ~ K& & INEEE=
Literal/Bind SQL NE=E= NEEE=
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INSTALLATION

AIX 6.1 TL3,

PowerPC AIX 6.1 TL9, - 1.5 O] At -
AlX 7.1
IA64 HP-UX.IA64 11.31 - 1.5 O] At -

Redhat 6.x, 7.x
Linux(x86) x86_64 CentOS 6.8,7 2.12~2.20 1.5 0|4t gcc 4.6.3 0|4
Oracle Linux 6.5,6.6,7.1,7.2,7.4

Power7, Redhat 6.5
Power8 Redhat 7.x

Linux(PPCQ)

2.12~2.20 1.5 O|4 gcc 4.6.3 0|4

Linux(PPC-LE) Power8(LE) Redhat 7.2 2.17 1.7 O] 4t gcc 4.8.5 0|4
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INSTALLATION

< X|ASHX| %= OS (V7.1.0 7| &)

32bit SERVER , CLIENT I{7|X| O] X|&l

HP-UX : PA-RISC O|X| ¥ (v6.5.1 O[5t H{T X| &)
Linux(x86) : ubuntu, Fedora, openSUSE O|X| &
Linux(ia64) : O/ X| &

Sun OS : V6.3.1 O[5} H{A™ XA

Windows : V6.5.1 0|5} {7 X| &

>
>
>
>
>
>
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ALTIBASE PROPERTY

< ALTIBASE MAJOR PROPERTY

PROPERTY NAME o H 7|24k
MMM SQL &8 £ais 1 5L SQL 28 5HLFe| TRANSACTIONS
AUTO_COMMIT Z 2|5ty COMMIT o8 23 1
(1 : AUTO COMMIT / 0 : NON-AUTOCOMMIT)
BUFFER POOL AlZst= & 422| 37|
SR A SE Otg Jtset vi=e] 3718 Testol 4 A 1280M8)
DB_NAME CIOJE{H|0] A O|2(TO|E{HIO|A AA 0|5 BiZ E7h mydb
MAX_CLIENT CYIOJE{HO|A0] HATH 4 QI CLIENT Z/f 744 1000
MBIZ 38 & S350 S0{ 4 9l 0|22| Glo[ef#o]~ 2o 2]
M 5l 2r2 20keH 22, TRANSACTIONS 22 22|51 0|5 £3g|
MEM_MAX_DB_SIZE L 5qQL 2SR 92 22 4G
(T4, SELECT 2 #2)
ALTIBASEZ| SR|5t= AMH|A AP E Z2A I
MULTIPLEXING_THREAD_COUNT J|EZte RH:I-E’J CPU 744 h CPU 7l
TCP/IP2 CLIENT2} SERVERZ} EAlSH I AIE2SI= ZE '.:'_'|§
FORT N AFBAS ZE HoiS Aol LID|Z| A (2|T] 65535) = o] 2 ps | 20300
ALTIBASES ZH&8iA 22 27 MAUS MMM AR
PREPARE_LOGFILE_WAIT _COUNT S MHo 2 Qle M5 X|HS YR|5t7| 2o 22| 21 IS 5
eI
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ALTIBASE PROPERTY

< ALTIBASE MAJOR PROPERTY

PROPERTY NAME o H 7| 2%k
sys AFRZI7} LZO| M SYSDBA BER A3 4 9l O AH
REMOTE_SYSDBA_ENABLE ™ I PN YUY NS R S N PR 1
A o|lAl A AHA] 2= £Eo 2edsH = =l
T ARER T ClAQ QIeiA A A| HOJE{OIA 223 7|SS MBS ) ALR = 22| | 1048576
37| (byte)
SQL_PLAN_CACHE_SIZE SQL Z=h FHAIQ] =T 27| 64(MB)
WAIT EVENT CH7| A|ZH} SQL SlAko] A2 A|ZH 23 o A%
TIMED_STATISTICS 0: 22| 942 /1 23) 0
ALTIBASE MH|A 11 = SA|0| MAMHE £~ Q= TRANSACTION 7li4
TRANSACTION_TABLE SIZE [t 1024
Stfol DMLOJ J3f MASI= 21 T7|7F SHE 2090t 7AW s
TRANSACTIONES Gttt @5 Biat 10485760
sl st et 42 olat g HiAl ARio® QI Hat o2 M5 A5t Y | (byte

A[st7| Sl At

23 /206 ALTiIBASE



INTRODUCTION TO ALTIBASE

ALTIBASE DIRECTORY

24/ 206 ALTiIBASE



R ——m——————————————
ALTIBASE DIRECTORY

< ALTIBASE C|H E2| {1 X

ClMEz ¥ S
Jadmi ALTIBASE A AR HEoL AAE viewE 4/ d5t= adminview.sql TPt T2 A|X, 0|2 YEE =+
o Rl mRAIHE AA5H SQL TR
/arch_logs B2 o3 27 NYUS WHYIEHs Yl ClalE?)
di 0|23} St A| YWAst 2U2|Z s Zst= ALTIBASE REI2|E[Ql audito] Ofj&| AF2IE mAUO| S0{YY
/audit = [;|a1|§a|
b ALTIBASES X 3t5H ALTIBASE ZH2| =129} ALTIBASES AtRet=C| LL$t 2| E7E0| A3 mYo|
| ZAyete clzEe
/conf ALTIBASE 2tZ M AT (altibase.properties) 1 2t0| A A(license) THY {2k
/dbs 712 Z2E|S 0|88 A2 H0|EH|0|AS MAUSO0| ML= Cl2Ee|
Jinclude ALTIBASE ST 2724 240 26t makefileS 2[5t 0f32 Y S0| ZLEHE altibase_env.mk I+
It README T+
/install sqlplus o 22 RY2IE| ALE A| 3P0l 2 &= message file 50| A%
/lib 28 T273 20| LS 20|E2{2|2 £25 ClalEz
logs 27 oS 27 O1US0| 2AfsH= ClAIEL|
g
/msg QF HAIZIE £2% MUSS TS5 Cl2ES]
Jsample ALTIBASES| 28 T2 28 MEZ |25t ClaEg)
i JDBC, ODBC, C/C++ Zx{2|7|(precompiler) 2t0|22{2|E 0|&35t0] 2Id& Z203M1} Makefile +5
/trc ALTIBASE 2% AEfE 7|25} OjlS0| 2|
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STARTUP & SHUTDOWN

< STARTUP 1}
> T CHAE S 402 &

> Zb CHA|OFCE "STARTUP" O|2t= 22 0|83l L5 thAZ Ol
= PROCESS EHA|
l o LB R0 £7|3} U isqLO| & %6&% D2MNA 1S
_l?_ NS

o TZTE| &l ZfO|MIA Im}Q9| Mot M3
+ CIO[E{H|O[AZI A= AN =3 5= 8.1% (Th, CREATE/DROP DATABASEZH =3 J}5)
= CONTROL THA|
+ HOIHH|O|AFTI} Jtst +=ZENX| W& 2= FH|
o =7 = S HO[EHHO|A REREMOIIOIEZE)E HE 7ts
l + OO|HHO|A E50f East HE X H5 7 =2 7ts

= META THA|
+ HO|HHO|A 52 s H=22[/C|A3 HOo|H DY MIAZQIE o|o|X| mtg) Fehd MA
+ Restart recovery =%
o LHE Fo M E M3}

= SERVICE EHA|
o AMXI7} OO|EH|O|AE AIRS £ UEE T

rin
M
£
ko
u
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STARTUP & SHUTDOWN

<+ DBMS STARTUP

Shell::/home/altil1) isql - sysdba

Altibase Client Query utility.
Release Version 7.1.0.1.0
Copyright 2000, ALTIBASE 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 & SHUTDOWN

¢ & 0|7 Z2 M A =l
> OSO|M M| Sote "ps" BE=S Soll ZEMAID 29 7ts
(alti1 AFEXIR E2)

Shell::/home/alti1)> ps -ef | grep "altibase -p boot from" | grep alti1 | grep -v grep
altil 26804 1 0 13:05:09 ? 0:51
/home/alti1/altibase_home/bin/altibase -p boot from admin

» OS ™80 E 0|82t CPU X H22| ArEFH

Shell::/home/alti1)> export UNIX95=1 (Y5 0SO|A OF2f ps -o SHO| CtE B ALE)
Shell::/home/alti1> ps -o pcpu,vsz -p <altibase_process_id)

%CPU VSZ

0.71 825652  (KbyteTtRl= HA|H)
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STARTUP & SHUTDOWN

< DBMS SHUTDOWN 1}
SHUTDOWN I8 STARTUPS| Y+ XTIl
STARTUPZ E2| TtAS| MOl EXSHK| 45
"SHUTDOWN" 22 Soff T 7t=
ofzfo| 37tX| &M et CHE 2 =
= NORMAL &M

o H&BH MOl MM ZRE MHK| 7| & STOP IpH Zle
= IMMEDIATE M

o M3 MMS ZH BEA|ZI E STOP IHY 7l

o ZX S2E= MMl TRANSACTIONS 25 EH H2|
= ABORT M

o "kill -9" 2F O] Z=ZMA ZH F=
+ 0| 22 Y B2 2| M 7+ Al restart recovery2t= AtEs S 08 2

YV V V V
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STARTUP & SHUTDOWN

<+ DBMS STOP

Shell::/home/alti1)> isql - sysdba

Altibase Client Query utility.

Release Version 7.1.0.1.0

Copyright 2000, ALTIBASE 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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STARTUP & SHUTDOWN

< server 23 EIE
> $ALTIBASE_HOME/bin/ Of RIX|

» OOlHH0]2e 5, BE L dd 55 &

>
==
2>
00
OF
N
mid
rot
| >
|
L
|m

CIOIEH|O|AE W d5t= 7|5
ex) shell> server create MS949 UTF8
ALTIBASEE #+& Al7l&= 71&

ex) shell> server start

ALTIBASEE H&HEQl g0 2 Z&SI= 7|5
ex) shell> server stop

ALTIBASEE XT&3t= 7|5

ex) shell> server restart

ALTIBASEE ZH Z kill Al7|= 7|5

ex) shell> server kill

restart

kill
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STARTUP & SHUTDOWN

7

< server 23T EQ| start &

HI

#!/bin/sh
ADMIN="${ALTIBASE_HOME}/bin/isql -u sys -p manager - sysdba -noprompt"
ISQL="${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 Al ZEHAY QIZ}ZFO] "start" Q1 AL
‘start’)

# for WINDOWS natc
if [ -f ${ALTIBASE_HOME}/bin/chkFilelLock ]; then # O|0] S &l AE{QIZ| A3
chkFileLock >> ${ALTIBASE_HOME}/flock.log
fi
${ADMIN} <K EOF  # startup SQLTFE= iSQLS Eoff AsHst= SIEf
startup
quit
EOF
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STARTUP & SHUTDOWN

7

< server 23 HEQ9| stop £ &

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

case "$1" in # server AlSH Al AHHRY QIZIZfO| "stop" @ 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/killCheckServer.log 2)>&1
${ADMIN} << EOF
shutdown immediate; # shutdown SQLZ= iSQLS =dlf A3list= SEY
quit’
EOF
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STARTUP & SHUTDOWN

% server 232 EE 0|2%l= 15

Shell::/home/alti1> server start

Altibase Client Query utility.

Release Version 7.1.0.1.0

Copyright 2000, ALTIBASE 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.
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STARTUP & SHUTDOWN

% server 202 EE 0|25l 2

Shell::/home/altil1) server stop

Altibase Client Query utility.

Release Version 7.1.0.1.0

Copyright 2000, ALTIBASE 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

< 1SQL
> $ALTIBASE_HOME/bin Of /X
> O|O|E{H| O] A0 H£35H0] sQL =& & 4
» DBAWTICZ HO[HH|O|A 15 & =

» Mo X S A

Shell::/home/alti1) isql -u sys -p manager - port 20301 - nls_use MS949 -s 127.0.0.1

Altibase Client Query utility.
Release Version 7.1.0.1.0

Copyright 2000, ALTIBASE Corporation or its subsidiaries.
All Rights Reserved.

ISQL_CONNECTION = TCP, SERVER = 127.0.0.1, PORT_NO = 20301
isqQLy
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ISQL

2 is 2OBIE

> $ALTIBASE HOME/bin 01| K|

» isQLOl Y3 Al SMES kD HLs}T| 9

Shell::/home/alti1> cat $ALTIBASE_HOME/bin/is
#!/bin/sh

trap "" TSTP
${ALTIBASE_HOME}/bin/isql -s 127.0.0.1 -u sys -p manager $*
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5O
Tl

Z3 MO|= ZO[ X[F

StLiel B =2 Z&Etel 20| X7
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>
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desc BHOZ H|O|Z 3| Al

g
st 2

vertical

(%)
>
(O]

v
c

R)
()
—
(@)

Yy
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ISQL

< glogin.sql

> isQL B&5E [ A2z sAA7|H s 28 wsE HYeE 288 87
> $ALTIBASE_HOME/conf/glogin.sql 2 X%

< login.sql
> glogin.sglat S Yot iSQLE &ASt= FAHOA T HESt LA & E2

> iSQL= dH#ot= CIHER[O loginsglE M

-

> glogin.sgl, loginsgl O] SA|0]| =X & &% glogin.sgl=>loginsgl =22 H&

< iSQLOIA FA X2
» Single Line &4 : -- comment

> Multi Line &4 : /* comment */

iSQLY> -- test comment
iSQL> SELECT /* comments */ sysdate FROM DUAL;
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ISQL

< iSQL AFE 0f : 2Hl 3| A2} VERTICAL /M 9| ALE X}0|

iSQL> SELECT * FROM t1 LIMIT 3;
A

1
2
3
3 rows selected.

iSQL> SET VERTICAL ON;

iSQL> SELECT * FROM t1 LIMIT 3;
A1

A:2

A:3

3 rows selected.

isqQL
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< iSQL AF2 0f : Al A2 3|8 AL

iSQL> ALTER SESSION SET EXPLAIN PLAN = ON;
Alter success.

iSQLY> SELECT * FROM t1 WHERE a = 2;

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 ]
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ISQL

< iSQL A& O] : M|¥2e] ZXH S=

| .
> CiAbO] gl MMl

30
rE
lot 0
fo
o
[UE!
o

Shell) is
iSQL> ALTER DATABASE db_name SESSION CLOSE session_id.,

< AN He2lel Zut )
iSQL> ALTER DATABASE mydb SESSION CLOSE 14,
Alter success.

C ZAotA| ¢t MMHZ CHEstein o 22 D
iSQLY> ALTER DATABASE mydb SESSION CLOSE 1
[ERR-41080: Invalid Session ID 14]
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< CONTENTS
» FEATURES
» ARCHITECTURE
» TABLESPACE MANAGEMENT
» TRANSACTION MANAGEMENT
» BUFER MANAGEMENT
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FEATURES
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FEATURES

< CLIENT-SERVER 4%l £ x
» CLIENT-SERVER Z2E =5 I EH(TCP/IP, IPC, Unix Domain Socket)

fujo

< QE{Ho] £

» ANSI SQL 92/SQL99 Full Spec, ODBC 3.0, JDBC 2.0, C/C++, ADO.NET, C/C++
Precompiler X|&

<« CrsHE™ SAld o] 7| "H(MVCQ)
» TRANSACTION SA|d MO E ?l3l Chs HE sAIE A O
» MVCC(Multi Version Concurrency Control) 7|8 AtE
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FEATURES

nEs £

> TRANSACTION 11 &3} =&& Commited Read(default), Repeatable Read, No
Phantom Read(=Serializable) X| ™

< FUZZY / PING-PONG CHECKPOINT A| &

> HAZEQIE 3 F 2Hls TRANSACTIONS XN2|g —’F UXEE Fuzzy CheckpointE
N&adstH M=l " 0 = TRANSACTION X 2| E =4 St= Ping-Pong
Checkpoint A&

<» DEADLOCK ZX|
> Hl’g“&*&l TRANSACTION ZX|E {8 ZE2MAE M2 F£X| %11 DEADLOCK

2d =7 o] 2ot HE =X
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FEATURES

<+ STORED PROCEDURE / FUNCTION XN|&

> Y82 ™HXIE StLES| SERVER E=2 BtE 2, DBMSO| M&SI 2= O|ERt &
2 42 ZZ2 M2 E DBMSY| = 7=

< H|O|E{H| O] £ O] F =}

> TCP 7|8t HESITE Sl HZ4 TRANSACTION ZE1E ™&st
O|E utHSIo HOo|H S| =3

{0

| Z4 SERVERO]| A

< C|O|E{H|0| & ZZt
0

> ALTIBASE= ofL} O|& 2| HIO|ZALO|AZ &N, HO|ZFALO|AE M E2|2f

A3 = L
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ARCHITECTURE

4 )

SQL Plan Cache
Memory - Memory Buffer Log
. Data Pool Buffer
Meta Cache
Dispatcher Session Buffer
Manage Flusher
Thread
Service Load emory Logfile
Thread Balance Ager anage
//\ N N N /\\
Archive Logfile
—
—_
_ Properties file
—
Loganchor Checkpoint Datafiles Redo
files Image files logfiles [———
Storage Password file
—
—_
k Trace files
N N— N— SN— /
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“* ARCHITECTURE(MEMORY)

» Memory Data
= M2 2| HO|E 37t0|0, 2= TRANSACTION X 2|7} 220 K2

» Buffer Pool
= A3 |JOE 0|1 d5 a2 ol C|A3 Moy €EE 220 MRS AHESH=

s

» Log Buffer

= HE TRANSACTION M2| A| M- E|= redo logE X &St
» Cache

- BE AM0| Bt FY

= SQL Plan Cache, Stored Procedure Cache, Meta CacheZ +73

s

rr

4 )

SQL Plan Cache

Memory - Memory Buffer Log
. Data Pool Buffer

Meta Cache

o J
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<* ARCHITECTURE(STORAGE)

» Checkpoint image files
= Memory:= 22 OiX0]7| I=0f H22 HO|HE C|A30| QHFEX o= B
O Mt ( o & Al =7 AlZh EF=)

» Datafiles

= L[23 HO|HE NMEols =&

» Redo lodfiles
= Log Buffer0f 7| &= HZA™E

» Loganchor files

= HO|EH|O|£0| F5FE, H|O|H It &

HIt 715kl ot

Storage

56/ 206
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Shuin g=

Bt MEE= =1

X 0|
— -

op

B2, 57 AIE SOl o

3 MHF™O

st 22|

SRl HiO|EH| o] 7

/ N N N /\\
N N N— N— —
Loggnchor Checkpqint Datafiles Reqlo

files Image files logfiles
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<* ARCHITECTURE(STORAGE)

» Archive logfiles
= 20 Ibo| WY Y=, O|O[EH|0| AT OfF0|E RER2 RH T M 4d

= - O O

» Properties File
= O|O|E{H{|O| A Property 7 A &HEl T, $ALTIBASE_HOME/conf/altibase.properties

» Password File
= DBA FXQl SYS X0 Ciot HARET Y22t 0f MEE oY

» Trace Files
= OJO|EHH|0|A 2F B X HMTIE Ofg], 2o =2 50| 7| 5= ntd

4 B
- Y < Y < T <
Storage Archive Logfile Properties file Password file m
. J
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<* ARCHITECTURE(THREAD)

Thread Mo

Dispatcher CLIENTS| M=% 282 ZX[50] Service Thread 0| Al Task T1&

Service Thread CLIENTZI 83t SQLE M|t AR = Y8 MY

Load Balancer Service Thread2| 2385 ZX|80 Service ThreadS F7H/AMK|SED Task S£HY

Session Manager M E2| Timeout &EHE Z XSt X2

Checkpoint H22| HoleHE Se/XQl oo 7| =

Memory Ager O =22 BolS #HE XY =, 220 O|0[X| 4K

Buffer Flusher Buffer PoolOf| = Dirty H|O|X|Z Cf|O|E Tt 0| Sync

Logfile Manager M ArE T2 23 nh 2o 0|2 i/ 23 oY 4y

Log Flusher 23 Huo 7| =& HEZYEE S2[H 2 Redo logdfileZ 7| =

Archive BEOM 2|F 200l A2(d E MOtCt archiving =
g Sessi Buff .
Dispatcher ession uffer
Manage lusher

Service Load emory Logfile

Thread Balance Ager Manage
\ %
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< A H|A A 2| E(SERVICE THREAD)

» Multiplexing Thread Mode
= Of2 Jie MM S StLtef 28| =7} Ee|ots &4
= SAl B& AEAIE B2 3900 w2lotH, SERVERS| AHal AFEE0| HE
= EiA3 ZHf Al LU E7 EXHSHY AMEAZE H2 9 AH-E0| gHIE = U

Client Dispatcher
Load
Balancer
2NN \\\ AN

Task create S IONERNEERN
/’ ’ N N

0jo

’ ’ \\\ S
S0 \‘\ ) AN
b’ /, ~ \\\ \\\
. Task Task .

Service Thread L Service Thread powm Task

/,/ N \\\\ |

L ~

Task Task

\\ |
Task
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< A H|A A 2| E(SERVICE THREAD)

» Dedicated Thread Mode
= OfL}S| MM Z oSfLEe| MY ETt Et2|ot= HhA
= load balancing 2 &% EfA&3 MEZH) 2HES AKX 0 ZH2te| MH0| SAS =50
LT WED EFEIOH 20|

= M HZ AlOtCE AP ES S2{0F ot7| 20| AAEXA S7H00| [HE CPU AFSE R 37t

Service

lient 1 i
Client Dispatcher Thread 1

Task Task

] Service "
Client 2 Thread 2 Tas

> Dedicated thread mode A% HiH
= DEDICATED THREAD MODE Z{2 12 A™ |24 0)

= CPU affinity & M-8 Al, multiplexing mode0i| H[slf 50| A a4t

A &
+ CPU affinity : CPU &A 7|5S 225t H StLIe| ME|A MY E= SUTHCPU Z 00| 2H S EE(O] Tt
2 CPU ROz MY E X*EE O|S3ot= HIE A2
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»RZZNA

Main Module
@ Dispatcher
UPDATE t1
SET c1=20
WHERE c1=10

Service
Thread

Load
Balancer

Query Processor Module
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TABLESPACE MANAGEMENT
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TABLESPACE MANAGEMENT

< H|O| & A H| 0| A (TABLESPACE / TBS)
» OOIHHO|&E Fdot= =lgel =2[H2 +=
HOlS, 282 S2| HIoHHO|A NS0 MEEe =2|H2 HEa
» HIOIHHO|& 2B= ?lol 7|I2H2 2 otLt 0|2l HIO|=AL0jA 28
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TABLESPACE MANAGEMENT

<» STORAGE T+

» OtLto| HIO|HH|O] A= ot 7§ O]l HO|Z2H0|A2 &, 5tLte| H|O|S
AH0|AE Cfof MOAME £, G| H|O[X|2 79

ALTIBASE Storage T+Z&

_[ DATABASE a1 Bl = AT Ol A

e m————— TN AL ——— 1 > I:I-I E | -” | = — -” |—

I I _ =
i Tablespace :i [ Tablespace ] : -« 32Kk 27[9 HO|X|Z& +4
I I !
1 Iy 1

I I _
i Segment t i | > Cl23 Ho|EAm0|A

1 1
; X ! - Ctol JOHER 74
: Extent i! : - NMAHEE= Ct9
| | AN | AHER TN
1 1
: Page L . oxslEL sk 2719 Holx|
b e L ! 64712 A (512K)

C|23 Ho[SAT0]A M 22| Hlo]SAHO0| A
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TABLESPACE MANAGEMENT

< ALTIBASEO| M H|&St= HIO| AL 0|A F&F

> OOl £40 2 &7~
= M 22] B O|EAMH 0|2 (Memory Tablespace)
= C|A3 H|O| &AL 0|A(Disk Tablespace)

> AEANEY HE EF
= AAHEDH 0| ZAH 0| A (System Tablespace)

E|O| =2 H|0] £

SYSTEM DICTIONARY TABLESPACE
SYSTEM UNDO TABLESPACE

SYSTEM MEMORY DEFAULT TABLESPACE
8t AFEXE, SYS SYSTEM DISK DEFAULT TABLESPACE
SYSTEM DISK TEMPORARY TABLESPACE

= AtEX} HIO| S AT 0] A (User Tablespace)
o ALEXLS o mef MEHo = M
+ Al TBS, CllO|Ef TBS(HI 22| TBS, 3|2 TBS, C|A3 TBS)
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TABLESPACE MANAGEMENT

< M| 22| 0] =25 0| A(MEMORY TABLESPACE)
> BE HO|H7t HE2| 37H0]| MEEl= HOlZAHO0|AE 2|0
> ALTIBASE v47ltX|& LR EX(F7F 27
> ALTIBASE V55 H&= AFEA/YFREE 2o =7t 7ts

X (H 22| TBS + NI ZQIE o|0|X| o}Y)

Memory

Fuzzy / Ping-Pong Checkpoint Logfile#
Disk

Checkpoint Image-#-0 Checkpoint Image-#-1
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TABLESPACE MANAGEMENT

« HZE2| Ho]ZAHo|Ao SZHET

> 32K I|O|X| Tt 2 H|O|&0| 37+ &Y

< PAGE AFER

2K

H[O| =AM O] A

Hlo|& ofe 27} =0| &g & & HOIH7F S0
= SISt H|0| HIO|E{E ALK|SIR| YO B XYALR 27}
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TABLESPACE MANAGEMENT

< M| 22| E|0|E PAGE AEfHS}

> H22| H|0|=0 Delete =2
= HO|& 2tO|A| Page AEN7t Used > Free 2 HEHEHY HIO|E LHOIA MALE 7ts)
. E-||O|'='AJ.L-||O|AE PageE |'§|-'('5|-I| ors

= Delete =& = Compaction= T=&5tH SiT PageE H|O|S AL 0| A0 HBtek(CHE H|O| =0
M ALE 7|'o)0|'_' H| O] 2 A M| 0| A 9| Page &fEH+&= Used > Free2 B4

> 22| HO|Z=0 Truncate =
= HO|Z20| &Y &R PageE HIO|=2H|O| A0 Bzt
= HO|ES0| 2HE |9i':d E|O| = A 0| A 9| Page AEfl= Used > FreeZ TZHCHE H|O| S0 A
Stk HHOL AFR Tt
> OE22| H 0|29 Move =%

= Move 22 E3iA HO|EHE CI2 H|O|=2 O|SA|F{E Delete 3t A1} S AUSHA S H|
O|= CtO M T RHALE Tts

= Move =& 2, CompactionS T3 oiE PageS H|O|= A M| O] A0 Hrgt
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TABLESPACE MANAGEMENT

o E:TERS-TY

>
d
N
ot
L
-
e

T1 HOo|= M4 T1 HIO|& T1 HIO|&
Cioj g &= CiojE &
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H|=2| Ef|o] S Am[o] A2 2t <Y

<« M2 Ho|SAH0|A S B A=

Memory Tablespace
3

3 4 3 4

e e

T1 Delete T3 T10| Compaction+¥ T10]| truncate =¥ T20| Insert =+
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TABLESPACE MANAGEMENT

< 2|4 E|0| & AL 0| A (VOLATILE TABLESPACE)
> O|O|E{7} 2 2|of gt A
> ClA30| HAZQIE o|0|X| YL 7KK %S

53
> ClA3 EZ(logging)2 =YX A0 MIAZQIE CH0A XL
> ClAa3 107t Sl&

» HE2| HO|SAH0[AL H WY JIfH2Z e il ds= &

Memory

VolatileTBS | | [ | | | | | |

—1><

Memory TBS Image-#-0 Memory TBS Image-#-1
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TABLESPACE MANAGEMENT

2 @1 A| E|0]&(TEMPORARY TABLE) *o31BaTa s

> HO|EE YAIHoZ EHstY| s AHESt= HIOl=

> S8 TZIHOIA of2f 7ol DML 2 S Asliet i M7= Ao 2es
AHCE HEY I R&

> YAl HO|22| H|O|E = H|O|20] LIO|EE L=t MMOMTE 20l THs

> M|MO|L} TRANSACTIONO| Z2E|H A| EH0|EL XH=2 Z truncate

> YAl HO|ZLHL| H|O|E = HHO|LE A|AE FOj Al 771 275

< M 2fAre
> LOtE|ME 27t
> 2ef 7] X8 27t
> 2|2d HO[ZAMO| AT HE Tt
> =4 TRANSACTION X| & &7t
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TABLESPACE MANAGEMENT

= QA 0] 2 M 72

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

< Of| &|

> TRANSACTIONO| eHE == LAl HO|Z d-d oA

iSQL> CREATE VOLATILE TABLESPACE my_vol_tbs
2 SIZE 12M AUTOEXTEND ON MAXSIZE 1G:
Create success.
iSQLY> CREATE TEMPORARY TABLE temp1 (c1 INTEGER, c2 VARCHAR(10))
2 ON COMMIT DELETE ROWS
3 TABLESPACE my_vol_tbs.,
Create success.
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TABLESPACE MANAGEMENT

< YA HO|F 48 7= oA
> Mo SHEElE YAl EOlE 4 oA

iSQL> CREATE VOLATILE TABLESPACE my_vol_tbs
2 SIZE 12M AUTOEXTEND ON MAXSIZE 1G;
Create success.
iSQLY> CREATE TEMPORARY TABLE temp2 (c1 INTEGER, c2 VARCHAR(10) )
2 ON COMMIT PRESERVE ROWS
3 TABLESPACE my_vol_tbs;
Create success.
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TABLESPACE MANAGEMENT

< Of| H|(ON COMMIT DELETE ROWS)

» YAl HOl&S 4-dot1 HO|HE 28t =, TRANSACTIONO| S=5H H|O|& 7t
A xl= o A

iSQL> AUTOCOMMIT OFF; iSQL> COMMIT; Commit, Rollback A|
iSQL> CREATE VOLATILE TABLESPACE my_vol_tbs Commit success, CIOIEl XI#E
2 SIZE 12M AUTOEXTEND ON MAXSIZE 1G;
Create success. iSQL> SELECT * FROM t1;
iSQL> CREATE TEMPORARY TABLE t1 (c1 INTEGER, c2 C1 2
VARCHAR(10) )
2 ON COMMIT DELETE ROWS — €—u_ ;_FQ:FQCTIONWI No rows selected.
3 TABLESPACE my_vol_tbs’ Ol A|E{|0] E(t1)

Create success.

iSQLY> INSERT INTO t1 VALUES (1, ‘20141201 );
1 row inserted.

iSQLY> INSERT INTO t1 VALUES (2, 20141202 );
1 row inserted.

iSQLY> INSERT INTO t1 VALUES (3, ‘20141203’ );
1 row inserted.

iSQL> SELECT * FROM t1;

1 c2

1 20141201
2 20141202
3 20141203
3 rows selected.
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TABLESPACE MANAGEMENT

< O §|(ON COMMIT PRESERVE ROWS)
> HMMOIA YA| ElO|2S M3t HO|EIS AT =, ST MMOjA|T

MO &7} =2|=|d CHE MA0M= Z=2|&[X| &= O 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 MMof stEE|=
3 TABLESPACE my_vol_tbs; — AAIE|O] =(t2)

Create success.

iSQL> DESC t2;

[ TABLESPACE : MY_VOL_TBS ]

[ ATTRIBUTE ]

NAME TYPE IS NULL
C1 INTEGER FIXED
C2 VARCHAR(10) FIXED

T2 has no index
T2 has no primary key
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TABLESPACE MANAGEMENT

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 ;

iSQLY> SELECT * FROM t2;

1 C2
1 abc Sigh MMojM =3 At
p) def

2 rows selected.

iSQL> CONNECT sys/manager;
Connect success.

iSQL> SELECT * FROM t2;

1 2

No rows selected. CtE MAH0A =2 Zat
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TABLESPACE MANAGEMENT

< C|A3 H|0| &AL 0|A(DISK TABLESPACE)
> BE HO|E7t C|AT 27t0 XA L= B o|2AT0|AS 9|0

o ?-_*_

>

78/ 206

I{| O| X| (PAGE)

= HO|=1 A BEESE NHE

+ C|&3 HO|X]| : 7| & 8KB

+ 64712 I|O|X|(512KB)E T+4

ot Z[2 B

Disk Tabalespace

|:| FreePage

. Used Page

Segment
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TABLESPACE MANAGEMENT

% C|A3 Hlo|2AHo|AS| &7t st

> H|IO|20| 512K Extent Bt} 2 S7F &

< PAGE AEH

25

EX EO|20f SHCtE|X| OFS 7} E|O| =0 gEol
| Extent TRl 2 £ HIO|S0| Y 7hs

=7t

m

ot

=X R

o 20| S5 we 37t F GlOIE 7 SOf YK & [HO|Z0| B we
F
=2
o

—3—7
E

e ElOl= Lo A XA

rlo

—

H 7} % E||O|E-|7|- _'=0.| ol 0
Zt
—

Ok

ts

GIO|E|S AKIBHA| RO XA 27}

LIS — L—
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TABLESPACE MANAGEMENT

< C|A3 H|0|E PAGE AME] B3}

> ClA3 H|O|=0| Delete =2
= HO|& 2tO|A| Page AEN7t Used > Free 2 HEHEHY HIO|E LHOIA MALE 7ts)

= HIO|2AM|O|AZ PageE UHEtSHX| QfE

> ClA3 HIO|=Y| Truncate =
= HO|Z20| &Y AT PageE HIO|=2H| 0| A0 Bzt
= OIS0 2HEUE HO|ZAEHO|A9| Page HEf= Used > Free2 HEHLCHE H|O| =0 A
Stk 2O AFR THs)

> ClA3 H|O0|=0| Move =H
= Move &= S0llA| HIO|HE CtE HO|=Z O|5A|7 L Delete oF A1} &LSHA Sl H|

O[F SHO M THALE 7ts

= L-

XC|A3 E|0]20|l= Compaction 7|5 812
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TABLESPACE MANAGEMENT

% C|AZ EO|SAHO|A B7H BT 15

Disk Tablespace

BN NS
gL L1 1 g1l

\

N

) T1 EIlOlE-I %Q\

V
BN W
B

T1 ERg)

1]
z
x
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TABLESPACE MANAGEMENT

© C|A3 HO|2ATHO|A B7F e BX
Disk Tablespace /. Hlo|Ef T 27}
HEEEE
BN N
HEEE HEEE
HEEE HEEE
Z
T2 GlOjE 22
Nl 4
- 1T KY2LL ]
TTT REERVOEER
i B R S B
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TABLESPACE MANAGEMENT

“HOo|l=AHo|A A 45 &

V$TABLESPACES
WD IS ClolEiT 315] A 822 S1ol8in A8 I A\
V$MEM_TABLESPACES HZ2| HO[SAHO|AL AFEES ISt 42 I AFE
V$VOL_TABLESPACES led HO|SAL|O|AL AMEEES 0I5t A2 [ AHE
VSMEMTBL_INFO of= 022 Hlo|20| B2 0| ABSIEX| HOID NS Of AR
VS$DISKTBL_INFO O C]23 H0|20| C|ATE Bo| ABSHEX| HOISID NS 1) A8
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TABLESPACE MANAGEMENT

» 22| 5lo|2AT0|A
> OO|HE 220 H&ESHH, 2= TRANSACTIONE H 22| &0M X2
> HZAZIE A0 E2|HQl nt(checkpoint image file)ofl X &

» OIO|HH|O]& 75 A0 2= HIO[HE otEL|AT 0 NFE 22X TtE25FH
90N HEZZE FZEE 510 13

<« HEZE| Ho|S£H 0| ¥d F+E(7IE)

CREATE MEMORY [DATA] TABLESPACE tablespace name
SIZE size (K | M | G) ;

< HZe2| Eo]F AL 0|2 48 oH(7]=)
> X7| A0|=7} 512MQl B 22| Eo] AT 0|~ MY ofF|

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

iSQL)> CREATE MEMORY TABLESPACE test
2 SIZE 510M ;

[ERR-110EE : The initial size of the

( EXPAND_CHUNK_PAGE_COUNT * PAGE_SI

H 22| HolEA
Holae bl
should be multiple of expand chunk si OF AM HZ M

)] FEE BT
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TABLESPACE MANAGEMENT

<« HEZE] Ho]S2HOo|A dd FE2XS=ZE F7h

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

< W 22| o] EAT0|A MM oN|(XIS2E F71)
(=)

> ZX7| AFO|=7F 512MO| 11, 128M EtQ| 2 Xtz =
HO| =AM 0| A MM Of |

iSQL> CREATE MEMORY TABLESPACE test_mem

2 SIZE 512M

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

07
N
olr
rot
ﬁ
L1
| LI
N
N
N
m
-0
=
H
T

» 227 MO|=7F 512M O] 1, At5=HE S oA pi& M 22| HO|SAH 0| A A Of A

-

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

Create success.
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TABLESPACE MANAGEMENT

<« HEZE] HOo|S2HO0|A ¥d FEHNAXEAUE &2 FI))

CREATE MEMORY [DATA] TABLESPACE tablespace name
SIZE size (K | M | G)

[AUTOEXTEND [ON [NEXT size] [MAXSIZE size] | OFF) |
[CHECKPOINT PATH 'path’ [SPLIT EACH size]] ;

»H 22| Ho|Z2Amo|A MM AN (HA=ZQUE A= F7h
> X7| AFO| =7} 512MO| 0, %|CH 1G77HK| 128M EHRI2 Xt5 2% 7h53F O 2 2| |
Ol=2HO|A Mo IﬂﬂiOIE O|0X| ot CtE2t=E 2l 3742l C|AHE2|of

Lt+0f M &) 01IX1I

iSQLY CREATE MEMORY TABLESPACE test_mem

2 SIZE 512M
3 AUTOEXTEND ON NEXT 128M MAXSIZE 1G
4 CHECKPOINT PATH ‘ /dbs/path1’, ° /dbs/path2’ , ° /dbs/path3’

Create success.

iSQLY CREATE MEMORY TABLESPACE test_mem

2 SIZE 512M
3 AUTOEXTEND ON NEXT 128M MAXSIZE 1G
4 CHECKPOINT PATH ‘ /dbs/path1’ , ° /dbs/path2’ , ° /dbs/path3’

5 SPLIT EACH 256M ;
Create success.
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TABLESPACE MANAGEMENT

7

3% Blo| g AT 0| A
» W22 HOo|ZAH0[Ar St 29| HO|SAHO|A
» NARZQEZ oX| B, 2|l& 21 7|FoHX| H&
3| BlO|EATO|A WY &

CREATE VOLATILE [DATA] TABLESPACE tablespace name
SIZE size (K | M | G)
[AUTOEXTEND [ON [NEXT size][MAXSIZE size] | OFF) ] ;

2 3|4 B0 2 AH 0| A A O
>

27| AMO|=7F 512MO[ 12, Z[TH 1G7HX| 128M TR 2 Ats 2 7ts
O| =AW 0| A& ‘dd oA
iSQL) CREATE VOLATILE DATA TABLESPACE test_men

2 SIZE 512M
3 AUTOEXTEND ON NEXT 128M MAXSIZE 1G ;

Create success.

rot
ot
Ik
0Z
1=
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< C|23 E|o|FAH 0] £
» 2= HolE 7t L2330 MEEl= HOo[ZAH0[A
» =2c|H2=2 HO|H DtE2 851, =2|H2E MOAHE, QAHE HO[X2 9

I

< C|23 Ho|S£H 0|2 ¥d FE(7IE)

CREATE [DISK] [DATA] TABLESPACE tablespace name
DATAFILE ° datafile name '

< ClA3 Ho|SALo|A ME oA (Z]|2)
> 7|2 BE0 H|O|E LY test01.dbf & H-dSt= test_disk HIO|E2AH[0]|A A O A
iSQL> CREATE TABLESPACE test

2 DATAFILE 'test01.dbf’;
Create success.
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© C|AZ B0 SAHO|A MM TERISEE 27}

CREATE [DISK] [DATA] TABLESPACE tablespace _name
DATAFILE ° datafile name '

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

< C|A3 Ho|gAHo]A MM ofN|(X}s=HE =71

> HO|H I test01.dbf test02.dbf test03.dbf & A=l 100MB2| test_disk E| O]
SAH0|A MY XtEseEt HX| 42) oA

o ™/ O LS O

iSQLY CREATE TABLESPACE test_disk

2 DATAFILE ° test01.dbf ‘', ° test02.dbf ‘, ‘ test03.dbf °
3 SIZE 100M AUTOEXTEND OFF;

Create success.

> O|0|E It test01.dbf test02.dbf test03.dbf 2 F+AE| 1, £7|37|7F 100MB,
2GTIHKR| Kt= ZHESHE test disk H|O| 2 AL O] A AHM 01II1I

iSQLY 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 HO|Z AT 0] £
> C|23 HO|E ol T3t sQL =8 & YHEE YAl ZIE M| I8 Blojg2
H 0] 2

> TRANSACTIONO| S =ot= A0 SiiE SQLO| H7l 2& HIO|EHE2 &K

<« YA HO|lSAHO|A d4d 7=

CREATE TEMPORARY TABLESPACE tablespace_name
TEMPFILE ° tempfile name °

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

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

< UA| HO|EAHO|A MM ofx

> thstempZ dE test_temp Al HO[ZAH| 0| AE(RAl IS 27|= 10M
0|1, 5M A 7|2 Xt& 2% oA
iSQLY CREATE TEMPORARY TABLESPACE test_temp

2 TEMPFILE 'tbs.temp
3 SIZE 10M AUTOEXTENED ON NEXT 5M ;

Create success.
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<« Ho|Z2H 0]~ HF(E|£23)

> ALTER TABLESPACE %EEE HO|=AHO|A0 Ot F7t/AMK|, OO E mt

2 37|, HiolH ot O|F SO CHolAl

M Jts

<« HolZ2H 0|~ HE FE(E|£3)

ALTER TABLESPACE tablespace _name
{ [ ADD | DROP ]| [ DATAFILE | TEMPFILE ]| --
[ ALTER [ DATAFILE | TEMPFILE | File name SIZE ]
[ AUTOEXTEND [ON [NEXT size][MAXSIZE size] | OFF) ]
[RENAME DATAFILE ‘ 7|2 GIO|E I A= % 0|’ T0
¥

‘MEZ

Cloje] oA F=2 A 0|F |

= [=]

< EHlo|2Amo|A HA o H((C|A3)

> test disk H|O| =AM 0|A0| 64 MBL| G|O|E{ Lt
of M= 512K A mto| Xts=HEh oA

test04.dbf =

HEU0l H 28

iSQLY ALTER TABLESPACE test_disk
2 ADD DATAFILE ° test04.dbf ° SIZE 64M
3 ALTER AUTOEXTEND ON NEXT 512K:

Alter success.
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<« HOo|Z2H 0]~ HZF (H ZE])

> ALTER TABLESPACE 222 H|O|S2AH0|A0 HAZEQE HAZ FIH/AH/HA
HO|=2AHO|A 27| SO0f CHSHA HE Its

!

<« HOo|Z2H 0]~ HE & (HZL])

ALTER TABLESPACE tablespace _name

{ [ ADD | DROP ] [ CHECKPOINT PATH ‘path’ ] --
[ RENAME CHECKPOINT PATH ‘Z|EC|HEZ| ZZ° T0 ‘AMEZZ C|AEL] F2° |-
[ ALTER AUTOEXTEND ( ON [NEXT size] [MAXSIZE size] | OFF) ]

|

< HIO|Z AL 0] £ HZ O | (H| £2])
~ test_mem E|O|2AH0|AZ gM EH9|2 A|TH 1GB A5 2 ¢ OfX|

=

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

Alter success.
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O] 2 AH0|A A

> GIO|E{H|O| 20l Af E|O] 22T 0|2 XA
> N2" EO|2ATO0|AE AR B7t5
< HO|SAHO|A AX| &

DROP TABLESPACE tablespace name
[INCLUDING CONTENTS]

[ AND DATAFILES | CASCADE CONSTRAINTS] ;

< HO| =25 0] A APH| of H|

> HZ22| HO| =224 0|A test_mem

iSQL> DROP TABLESPACE test_mem;
Drop success.

A Ol A

» H23 H|O|E4&

H|O[ A test_disk2| 2= Z4A|, HIO|E LtHS1} 274 H|O| = AH 0]
A Off Al

iSQL) DROP TABLESPACE test_disk

2 INCLUDING CONTENTS AND DATAFILES;
Drop success.
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< HO| 22| 0| & 2EN

> HO|Z2AH0|A= MH|A MEHOf 2t 222l (online), L2} (offline), == H| 7|
(discard) &EE T &

<« HO|SALO|A HEf HE T+ &

ALTER TABLESPACE tablespace name
[ONLINE / OFFLINE / DISCARD];

» ONLINE
= HO|SAH 0|20 £t = N[O AFEAE HE2g = Us SEHQ S
» OFFLINE

— —

= HO|SAM0|AQ 2HEEl BE AHAO] K=l SEJO[T, HIO|EH|O]20|Af B|O] S AH O£
S EAHC =z A8 = S 28 JH

» DISCARD
- £7 HlO[ZAT|0| 29| HO|E{0] @87} SASho] HAT
Al EF HOIZAHOAS HIIY + AT AF

ro

| HIO|HH|0|A750| 27t
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TRANSACTION MANAGEMENT
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TRANSACTION MANGEMENT

< TRANSACTION H9j
> TRANSACTIONO| 2t StL} O| 49| SQLEAER O|F0 Tl =2| &2l & Tt

< TRANSACTION 2|
> AR X} TRANSACTIONS| SA|MEES
| O|E{H| 0| AQ| 7HE 7| 2H QI 7|5

101511 HlOoJe EEdS FAl ol== ot=

A
S OfLt

< JAHQl TRANSACTION RZd =%
2 XH (Atomicity)

Hd (Consistency)

| d(Isolation)

(=]
Zd(Durability)

YV V V V
o
rUrI-J
>~
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“* TRANSACTION ¥/
> DBMSZ} AREXHO| A TRANSACTION 748l (commit) S & =2 42,
ClO|E{H| O] A ZHX|off CHot SHE HA AbO| CIAIO| < (flush) = 7| HO| AAH
ZHOf 7t S B Sl S TRANSACTIONS| 7HBl2 2% £|0{0f Stit= &4

> HIO|EHO]A EE| A|AR2 TRANSACTIONS| durabilityE Ml&3t7| {8 21
(log) 7| & &

> 20 7|20 Z QIgt C|A3 |/O= TRANSACTION X 2|2 B = (bottleneck)2 2
23514 £/ TRANSACTION XN2| H& Xt 20l
> 2HE#HSE TRANSACTION durabilityt TRANSACTION XN2| d& A& g gt

|.

Mso|gte 7| 2 2HE JHK|S MZ(tradeoff) 2H|
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TRANSACTION MANGEMENT

< TRANSACTION E&/d1t 53

Log Buffer Memory TBS Log Buffer Memory TBS
Update 10 = 20
= I

Commit log
UPDATE t1
SET ¢1=20
WHERE ¢c1=10
Commit Flush

Commit Success

Update 10 > 20 m Update 10 > 20
Commit log Commit log
Datafile Datafile
Logfile Logfile

HGA T2 U8 —> SERVER Restart —> Restart Recovery
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TRANSACTION MANGEMENT

<» DURABILITY LEVEL HH$
> Durability Level2 0~5 Level2 &
> ALTIBASE= 01t 1 Level= M| 22t 20 A 5 Level7HX| X[ &
> 7|2 Durability Level2 3 Level

<> DURABILITY LEVEL A% titH

> altibase.properties T A0A 23 Z2HE|O| HE 47
= COMMIT_WRITE_WAIT_MODE, LOG_BUFFER TYPE ZZI{E| 4

> HO|HH[Oo|A F+& Al B El Durability Level T+&
> HIO|HH|O|A 2F S0 HA[ZI2=Z HE 275
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<» DURABILITY LEVEL 3

> OS Kernel Q99| ZOAHIE AFESI7| UE20|| ALTIBASE ZZ M A7) H|™HA =F
£ StEHEHE TRANSACTIONO| commitet 21&= XA Q| old 2am ut

> ALTIBASES| 7|2 durability level(8sX|gF A& HiH)

> OSO| crash &r&0t OfL|2}™H TRANSACTION durability 2H8 X[ &l

OS

OS Kernel Log Buffer

Update 10 > 20 >

Co;\mit log Commit log

Update 10 > 20

@\

IBASE Process .
Logfile
UPDATE t1 T
SET ¢c1=20 —
Commit
Commit Success \’r/ Datafile
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“» DURABILITY LEVEL 5
> EJE TE2MA HFe| 2aiof 7| F5te, 22[HQ 20 7| So5t= A
2 EZSH7| IE0| ALTIBASES| ZHOH A0 = durability 22
» BE 2071 200 rFEs 2E0H7| M0 oo A[AHE Zol F2Hof A
T 2HHSEH TRANSACTION durabilityE 2 & StLE durability levelds 8s0] 7H

Fl

L 2

—
oS
ALTIBASE Process
Log Buffer
Update 10 > 20 pdate 10 0
0\ Commiit log 0 00
—> <€

UPDATE t1 Memory TBS Logfile

SET ¢1=20 > y

WHERE ¢c1=10 m

Commit Success

Datafile
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TRANSACTION MANGEMENT

« W 2ol SAY Hoj7|Y B

2
> &Y HALE0 == Read/Modify HLHO| CHoE SA[E M 07| &

<* SVCC(SINGLE VERSION CONCURRENCY CONTROL)

> HIRE0| T (version EE= image)O| ot 7HBt EX5t= 7|Ho 2 AM ~HOto =R CHE
TRANSACTIONO| A &&¢

< MVCC(MULTI VERSION CONCURRENCY CONTROL)

> OtLIO| HZ =0 CHslf HZE0| gt 42 O gZEQl e HA2 I E FX[ot
ME MER HEZ TS0 O 22 H™O0|| CHsli HE 2 sl =N H|E ot
TRANSACTIONO| ¢ 2|Z =0 CHolf AHLAS =St UGt O HZEE BA

St= CHE TRANSACTIONO|Al= G2 O|X|X| A= E ot= Al O 7|
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< MVCC

> HEG AL Al Lock=2 &5 ER HE s ddsto #HEsty| M0
Read/Modify H4H7H0| 5=0| @1 E&3F TRANSACTION &HE0M 2 M5 B2
Xt
o

Exclusive Mode
\) Lock

UPDATE t1
SET ¢1=20
WHERE ¢1=10

Commit

Commit Success

SELECT c1 FROM t1

Z1t Z23(10)

SELECT c1 FROM t1

21t 25(20)
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TRANSACTION MANGEMENT

<+ M| 22| §|0]= : OUT-PLACE

> ME2 HZE B Ho|H m|o|X|2] ¥k RIDE M= Out-place H+XZ i
£ ds= 2ot HolE HO|X|2] ArE 5&d0| XMotE 7tsd0| JULEZ 5
dYREo H{HOo| Z2HE|0 X[HEl AMO|ZELE HE ZR0 = In-place
UpdateE T2tz =& A7

D — —— @

UPDATE t1 ;

SET ¢1=20
WHERE ¢c1=10

Commit

Commit Success

@ Data Page

SELECT c1 FROM t1

A3t =8(20)

Out-place (RID HZ)
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TRANSACTION MANGEMENT

< C|A3 H|O|= : IN-PLACE

> 7|89 YZEQAM HYEE = ZEES Undo HIO|EAL0|AN Undo 21 &2
EE 7|55t HE 0| ¢t=2 7|E HIAEQ oY X0 ZASH= In-place +

S

b
E

UPDATE t1
SET ¢1=20
WHERE c1=10

Commit

Commit Success

@ Data Page Undo Area

SELECT c1 FROM t1
A1t £320) <

In-place (RID & XI)
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BUFFER MANAGEMENT

< BUFFER 7 &

» L|23 1/0& 20|41 g5 &d= oM B[220 = HO[XE ZAIZ HEL
Of Hx{oto] AtEot= M2l B

<» BUFFER REPLACE

» L2390 B= HO|X[ & HEHO HAE =+ YeB2 M2 C[239] H0[X| & H
e o, el €2 HOo|X[E MZ2 HOo[X| 2 uH

< VICTIM

» Buffer ReplaceS ?lol M8 M Zof| it ofid BCBE Ot=2] X%

HOIH 28

Cla=
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BUFFER MANAGEMENT

< BUFFER 824

r N Buffer Pool
SEEEECPE EEEEET
#1 7]
N

Prepare List

LRU List f“--“l'“'> BCB Ho =3¢ Ho =

#n #in+1

Flush List ------

A4

Datafiles
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BUFFER MANAGEMENT

<+ BUFFER 184

109/ 206

{ W Buffer Pool

Mo Zof g
= 1702 C|A3 Page’t ACHZE O 22
Of HEZ= 1702 H2e| st
= C|A3 Page”t 8K O|7| W{Z0| B
Z el 37[= 8K

\_

L EFEPE KRR
4 =« #2
0\

B e H
#n

o =2
#in+1

VY

Datafiles

ALTiIBASE



R ——m——————————————
BUFFER MANAGEMENT

<+ BUFFER 184

E| = HEHOIT, I =& 0f H[O|X|7F MY | X| B2 &EN

S o

HI Z2i| Y0l PageZt Ml &EHO|D HFHO| LYSHX| B2 EN

B Zof 0 XXzl Pagel HEO| Hdot SEH

| o] E{ XX Clo|E| tHE
Free > Clean

C|A30f BFH(Flush)
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BUFFER MANAGEMENT

<+ BUFFER Tt 424

BCB(Buffer Control Block)
= 1700 I = 2| of Ciet =S &
= otLto| #ZRMHE E 2[0].

» I T2y Q1f BB 1:1 A Y.
= BCB7} 2t2|5l= =2 LSt 2

- O 1 - E

Prepare List

\

2| o

LRU List

Frame PTR

Flush List Space ID

Page ID

State HI T ol JEjEE

Listltem BCBZI O] Z|AEN| XS U=X] EA|
ListNO HEHSl =l B|AE 5 BCBZt X3t 2|AE HT
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BUFFER MANAGEMENT

< BUFFER +/ 44

Prepare List
= O O| E{H{| O| & & A|Of| Free & EH 2| BCBZt | K|S
19l a|AE
. Victim O| HRdtH 74a T EAst
= Flush7t 24 SHH ) Buffer Replace= £l Flush listO|
Al Prepare List & 0|5°F

Prepare List

LRU List
»lRU L TE|EOZ BB ES 22T
» I T3 QA of| XX & TA1 CHZ BCcBE 2SI 2 LRU List
2f =l BCBEE H Victim 2 2 73510 Replace &
Flush List
= Dirty o Ef 2| BCBE 2 £t2|SHH, Buffer Flusher0f 2] Flush List

Sl M C|A 3 page = flushEl
= Flush 7t &| ™, BCBL| & Ei = Clean2 E HZAE|
ReplaceS 2/l Prepare List £ O| 5 &

(" Checkpoint List Checkpoint List
-37HO| ElAEO-" TleoI- D|rty EHOl BCB %% 'EI'El
|. El/\ E
=371o| 2| AEQt REX O R gepES HalE

= Buffer Flush 2t= EIl2| S&2 = D|rty BCB == O
\_OIH o AFet
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BUFFER MANAGEMENT

< BUFFER #8822

SELECT * FROM t1 BCB#1 BCB#2 BCB#3 BCB#4
WHERE c1=30 :

At £3(30) A - v

\10 30| | 40| | 50
/

nmmnmm Hlo|ef mh
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BUFFER MANAGEMENT

<+ BUFFER 184

<
SHEBATE tARENcit-2

WHERE c1=20
s @0) ——

Checkpoint
List

Prepare
List

r
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ALTIBASE ADMINISTRATION |

REPLICATION
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REPLICATION

< CONTENTS
» REPLICATION OVERVIEW
» ALTIBASE REPLICATION
» FAIL-OVER
> REPLICATION SYSTEM DESIGN
» CONFLICT RESOLUTION
» ALTICOMP
» REPLICATION MONITORING
» REPLICATION CASE
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REPLICATION OVERVIEW

< 0|32} ’82I

> OIO|EH|o| A9 HAEZI LHE S NetworkE S3+0] CHE HIO|HH|O|AZ SH|S=
=
0|53} 2
> 17t8-d(High Availability) 2t
» F5hEth(Load-Balancing)S %3& 704 R =2 d(scalability) g4t
» =X oK, Mo Al HO[H

SERVER main SERVER sub SERVER main SERVER sub
[ 21 2-way 0|53 A|ARI0|A Q] n712Y i | [ 22, 2-way 0|8} A|2G0| 2| SHad B4 |
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REPLICATION OVERVIEW

o BHX| MH|A A A

> DowntimeS %243} A|AH J7I2HE 100%2 S|
= Planed Downtime - B7|&™ A, A28 upgrade/patch
*+ Switch-Over =& X0l MH|A FH #HE
= Unplanned Downtime - A|28 Q29| failure
+ Fail-Over =&: 715 MH[A FH BHF

< 17}8’34(HIGH AVAILABILITY / HA)
> FEX AL Ee FEX] ALE #8249 7HES
> five 9 (99.999%)
> S/W, H/W At Of CHefol 23 7|8

T

AH

$28&! =

N\
< DBMS2| HA
» =E 7HHOEHHO|A S S7|etgezE 4 o
> HE O|O|E{H| O] &~ ARCHITECTUREO]| 2t 7| & 20| (.‘
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REPLICATION OVERVIEW

<* SHARED NOTHING VS SHARED DISK

Shared Nothing ARCHITECTURE Shared Disk ARCHITECTURE
&> A0l QIZ Cla3x
EOI=E=PS RN NetworkE S5 27| C[A3E 29
= 29 XtQlo| Qoo WE M5 SaXO oist 57 X2|(2PC/3PO)E 8 X5t
NESEIREECIRESA M H| 8 (ZZC| A3, Network) IHE (SF2E2X| AH))
72| XL LEAE Ol TCP 7[Ht2| NetworkE AFESIHE | | A3 SRE @ DH[ES MELU0| 2FE[EE A
S 2| g 7ts AxozE el Az E=5)

Network 2X| EMA = E 7t HO|EHE2YX| &
o= A5 -r|'°.: grol 1 He

Network FailureA| 28 = HO|HS 7|2t 27t | CI23 FailureAl A|2E N ME|A 27ts

etHst HO|E M ECH= WHE ds5 27 ‘dSHECH= 2Tt HojE Hd 2+
0| =2} (replication) RAC (Real Application Cluster)
ALTIBASE, DB2, MS-SQL, ORACLE, SYBASE ORACLE

¥ 88, MAH F5H|E, 72[HE 1t “H|o|E{ F e SHOIM 2| trade-off
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ALTIBASE REPLICATION

< ALTIBASE 0|=3} =2 EX

> ALTIBASE Replication= & SERVERO|| Z| A S
SERVERE O| &30 MH|AE T = U&= F ’SXI —8%4 St4 = NS5t Ao 5%
. OF™M
L- O O
+ TYUSHHO|H E Rt #Ql SERVERZ ™| A|ZH X A3}
+ SERVER X0f & 23 (Failback)0f CHZH H|O|E 7|3} X| &
+  Xlog 7|gte| WHE 0|53} d&
- 2EY
«  O|F%} B FH5 (AT} 10240) 27 SERVER
+  #AHZ[ nodel CiTt O|F2t +4d
+ HQI SERVERE "97| 8" GF 0 8= ot 24t 21t
- 4XH
+ DBMS L{f Replication ZE2t2 0|53} 71 =7+ HIE YS
+ HO|Z tte O|&53 sdez S EHRH At GH| XA
+ Network 7|2l O| 532 A|AH A= HE HZt
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<+ SHARED

NOTHING 7|& n7t8/d

HO|E Z=3|/HE

OOl & =3

Active Node

DATABASE engine

Query processor

Storage manager

Memory

Memory
tablespace

Physical
disk

TCP/IP
Disk buffer

=Y Y=

Checkpoint
image files

Redo log files Disk tablespace

» XLog

\

- SYSH HO|H 2R3 B
ESONPN PN EN-
« SERVER &0} =

7|gtel tHE O

& 1 (Failback)0fl CHst .
HolH 57|12t X[ &

ISERVERE 2

goEM Fof i 20t

Standby Node |

DATABASE engine

Query processor

Xlog
—

Storage manager

Memory
tablespace

Memory
Disk buffer

Physical

ﬁ B

Checkpoint
image files

Redo log files  Disk tablespace

BT,

A2 HE[ =0 Cfet 0|3 =t 749

S OISERVERS "97| X 8" 20| X8

« DBMS Ul Replication 2&32 0|53}
Td F7HHE 8ls

- H|O| 2 Et?| O|F 3t =0 [HE 2ER
ok At Gl ®A

* Network 7|8t2| 0| F2t2 A|AHR 7=
HE 24

J L

J
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Network AH|ZF |0 JACHH O|F 37t 7+sStEE 0|F 3
Network ‘d&0| et A2l 54X 7Is (Giga Bit LAN E=)

i
40
re
nE
|.|-|
=
ol
£
ojo

TCP/IP Network 7|&t

o] 7|& oSt o|=5=t x| & OS bit, CPU endian 274 §10| 0|S =t 75

0|53lE 2E3} DBMSSt R7|XH o2 Zstel YEf0|BZ 0|F3t H& a4
D3} 0|Z3lE |8t Y ZO| ALTIBASE Ij7|X| £
AHEXHO| =& of 2t ALTIBASE & 7t A

2| F=1 7|8t 2| T2 2A HEots Y2 E Te| 0|S =t

HIOl= Ehel 22l

lazy, eager S A& Al XA =X HA 22 lazy(H|S7), eager (7))2F A&

=7 TRANSACTIONZC](standalone) 95% O|4H0]| &}

lazy SH|AIC] AL OFAEf TRANSACTION A0 A2 FX| RO MHA| OFAH
= H
(Giga bit LAN 24| UNIX A|AEIOAN Ol M5 HA

Ul

HE MY E X2 Eager 2= ALE A, 4 AYHEE X[Fot /i+TE HEE A8 0|83 95 &

SHLEO| ALTIBASE= REPLICATION _MAX COUNTO| A& =l gf otE CtE3} 7ts
20| et £5F 24 3 CHASH A|A" 1Y Ths

Z|CH 10240-way O| &3} X| A

Point-To-Point Ef419| & X 0|53 LEZH 1128 28X, CtE 0|F3t L EZ TO|EX| &S
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< ALTIBASE 0|=3} =2 EZ

=
FREE

Network 20 ZX| E2|H 92l Network

A= 2 OX[S2e 2 0|2t E sAotH M-S 7|5 8 74
= 0|5zt Yol Al O|F%} M AU ZE XS F 7ts

(= 1p X/ 5LES| 0|53} LS SERVERO Chef & 7j Ol4ko| Z2IXIQl 1p 48 0]
o It Network 0 Al Xt50 2 Meteto 2 M o[ F st Aix|2l 7184 L
ORISR EESIRE LI 0|53t AF2S 9/3t RE FHOIS SQL QBT 0| A3t510f HOl4 ST alter ~)

) R @ et o) Vilela s FS Y Conflict ResolutionS 3t 37H2] Scheme 1t 1742 S EE|E| M=
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< ALTIBASE 0l§§} 4
> 0|Z3IE 1Y

> ALTIBASE O|&3 |'t 2
H X2 HES = W ALE

1.
2.
3.
4.
5. B|EERIE sMO|A ZF Alslo
=2| ™ X2 X|&slo] ME
= X3 H| RS LML 0|F 3} A
6.
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ALTIBASE REPLICATION

< ALTIBASE 0| &2} ARCHITECTURE

» Xlog
= SMO|A EF M (execution) 7S 3t 7t
+ 2[FEI0N 0|52t =0 ot £E0F ot
= 7|2Ho = SHLES| Y REO iS5t 2| FREdE
« HZEVH E ER0= 9 JHE ELSHY K[=t
> 0|F=t &/441 MEE
= 0|&5 3t &4 M| E(sender)
+ B|F21E XlogZ X2t = 0|53} 4 SERVERZ M&
= 0|53t =41 M2 E(receiver)
« ME 22 XlogE SMO| S50 AMH
» XSN (Xlog Sequence Number)
= sender”f receiverOf| Al =& &2t 2|21 K|
= O| =27} SA|E|QUCH L CHA| AlZESH ] O] Z 2t AlZE £|X| 7t &

10| O|&Z3t 21
| Xlog2 X|2t=|0f HA|ZF TS

>
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N

=
> 37Q| YR EE HASH= StLtS| UPDATE #+& 3

> T 2|=237) A4 3749 XlogE X|EHE|0] M%
- K|S WOIC Xlog BHI2 AIAIZH M4

o
o —te e x e
> XlogOf| L Sot= g2 E HE AL HAH0| F 32 Y
UPDATE rep_tbl T
SET c2 = ‘X’ ; redo log ender
WHERE c1>=1
AND cl1 <= 3;
Local SERVER
Xlog
1 execution #001
receiver @ execution #002
3 execution #003
Remote SERVER
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< 0|52} Z4H|(REPLICATION OBJECT)

ZH
> O|=3 £l st 2|2 X|YSERVERRE | ZASERVERY| 2% =XHs0FTt 0| =3}
7ts

= SUTH O|ECZ LS| = O|F3 A2t 1:120 0|F3 =&, MO|&|X| %S
> IP 0|53 ZE(port)HZ 2 4| H

= SFLEO| | O| E{ H| O] A0f| REPLICATION_MAX COUNT A& Zf o2 O|=3 MM 7t
> 24X 8 Cts 1P X[

> A & lazy, eager SN A X|H Tts
=
=

or

> 24 Y 0|53 CHA HO|E9 ZH I AM=7Lt 7|Ef HE §X|
DB#1 192.133.1.1 DB#2
/‘I_TIBASIEﬁ ALrrri=Baoase=
REP_OBJECT_XY
IP: TABLE X TABLE Y DB#1TO IP: 192.133.1.1 TABLE X TABLE Y
REP_PORT: 30300 P P REP_PORT: 30300 P P
TABLE: X, Y K K | TO DB#1 TABLE: X, Y K K
TABLE ... TABLE ... TABLE ... TABLE ...
/
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< 0| f CHef Ello]E22 /4

of & HO|=2| ZE2 O|F, HIO|H EfY S HO|7} X

'||_‘T‘|_E % %X.”EI E'-IE-IQ O|§2§ AII:Eﬁ

« A 4= U =M= X|USERVERR Y ZSERVERZ| 22t Ct2H2te 2t

= X|YSERVERS| H|O|ZE0|= EX{St1 A HSERVERY| Bl= ZE 2 NULLE MK E
= 3 0|EL S USHH AHO| CIEM 0|3} 15 (START)A| O] 0f 2 LAl

= OIO|E{ELY, 20|, ML=H &

= FK &7}
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« O|F3 2N MY 28

CREATE [LAZY|EAGER] REPLICATION replication name [AS MASTER|AS SLAVE]
[OPTIONS options -~ [options - | ]

WITH { * remote host ip ‘ , remote replication port no }

FROM wuser_name. table_name TQ user_name. table_name

[, FROM user_name. table name TO user _name. table name | ;

> LAZY, EAGER : O| 52 SH|A, Mk Al lazy2 X|7H

> MASTER, SLAVE : Conflict ResolutionS |3t SERVERS| ¥at X|H, M2k A| O|X|H™
oz MdF

» option : LZ2}2l 0|2t €2 O[St N0 CHS F 7}
Z

> replication_name : O|Z2} K| B, 0|F3tE A5t =
Of &

| L
o

ERVERZt O|E0| &L d|

v N

> remote_host_ip : * ASERVER IP =2
> remote_replication_port_no : A ASERVER 0|52} =4l ZEH

=}
» FROM - TO : O| &=t Oief HIO|=& X|HSERVER, R ASERVER =2 = FA|
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< 0|32} CH< SERVER IP F7H/A4 /28 12 (BHS IP 2%)

ALTER REPLICATION replication name {ADD|DROP|SET} HOST
‘ remote_host _ip ° , remote replication port no ;

< 0|32t L& HIO|E F7l/4H &

ALTER REPLICATION replication name {ADD|DROP} TABLE
FROM wuser _name. table name TO user _name.table name ;

< 0|2t N AH &

DROP REPLICATION replication name ;
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< 0|32} H|of

» START - OFX[2} O] 5=t +HAEHE 7|H2 = 0[St

» STOP - X 7|42z 0|F=E SA
> * 118 : stop O|2 Z logfile HA &= 4%

AF (L)

> QUICKSTART - O] M% 2|5 212 Z7|, SXE 7|HO2 0|52 AE (Z2TS)

START QUICKSTART
>
B Replication Gap R
ME R SR ojMsetE|F2a
START +STOP

ALTER REPLICATION replication_name {START|QUICKSTART|STOP} ;
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ALTIBASE REPLICATION

< M|M2| o|==2} X of
> =l A|HEE off 2 MMOj|A 2MS= TRANSACTIONO|| Cist 0|52t & XM
> TRANSACTION £740] 2t O| &2t O{EE X2 MEH Tt

o e

ALTER SESSION SET REPLICATION = {NONE|DEFAULT} ;

> NONE - O|&Z3}5IX| &S
> DEFAULT - 0|32} AXN[0 €= EXxgsloczs HY

ALTER SESSION SET REPLICATION = {TRUE|FALSE} ;

> FALSE - O|&3|5|X| &

> TRUE - 0| &3} N0 A

nx 0jo
>

del FHYAeE #HE
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< 0| =3} CH4F ALTIBASE M™H =HA
> Character Set =&
> National Character Set & 2(5.3.3 higher)

> O|&3et 2t =l ALTIBASE LHEL24A HM 5¢Y
= ALTIBASE major H{ 70| ZCIH CHEE S Yot
= Replication Protocol H{ %
= Meta ™

# altibase -v

version 7.1.0.1.0 X86_64_ LINUX_ redhat_Enterprise release6.0-64bit-7.1.0.1.3-release-GCC4.6.3
(x86_64-unknown-1inux-gnu) May 4 2018 16:14:51, binary db version 6.5.1, meta version 8.5.1, cm
protocol version 7.1.6, replication protocol version 7.4.2, shard version 2.0.0
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< HO| & SH|(SYNC)
> O|&Z3l X E 0|23t H|O|S 7
> X|YSERVER H|O|E2| 2 & g £ %745ERVER°| H|O| 22 INSERTSH
=) s

= 0|27t SX|(STOP)El & EfO A 2h
= 2K 248 2 XAS2E 0|F3HE AIZKS TART)

> SHEHOIZ BT, BO| = 23, A7 £C X7} A ALZ

| —
o

i
1z

=X
=
= !

F|I'
0

=
=X|C&F H[0] 2 TRUNCATE EE= A4

St N0 Che HIO[ES 71 E= OlS= AA| AHd-S
;]

CC
SERVERO|A] E|O|E 22X £ 43l

~ AL BAS}REP_OBJ/—/‘fLT IBAaAsSE

TABLE ... TABLE: X TABLE s
. | TABLE X [=LTABLE X -

|
s INSERTP |
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< H|0|& FH|(SYNC) T+=

ALTER REPLICATION replication name SYNC [ONLY]
[PARALLEL parallel factor |

[TABLE user name. table name, --- , user name.table name |;

> SYNC : 224 SERVERS| O|=3t & H|O|Z HIO|HE |AX|2 EX| O|=F O0|F=}
L X9 2 START
> ONLY : BA|E 42 H[O|= o3

MY EQ| = (7| 24k 1, =T CPU*2)
|

» TABLE : SN & =& HOIE=2 BAl 4= Al old O|S=t A4X2] Z& H|O|=0]
CH&

M2t =3l X522 0|F3tE A|ZHSTART)SHK| &S
Sk
=
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<« H 0|2 BX|(SYNC) Al 89| Atet

> Active-Active UM A|AE ME|A S 3 XY

= HOlZ2 =A 2= MIX| ol o|F=t A 2| CHE H|0|=S0| 0| S&tE[X| &
" Active-Standby T-8O|2tH ALE 7ttt LAIHQl FoF T 17
> IS &= JZASERVER HO|E2| BE BZE AN & =H
- SYBPKO HBETEO|O] EXY Al 4 SFO0| LYol =X i
=]

= S USH PKO|| CHSE INSERT GAFO 2 OIS DBMS £6| Al
AH

> HZASERVER H|O|= g ZE AMX| AlO= TRUNCATE = HE
= AFEX} A BEX| AHY
= DELETEZ R ZSERVER H|O|Z2| |2 E AFH|SI0| X|FSERVERS| B|ZE L 4K
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o AHA 0|53}

> O|5=t 2tFo|A HO|=2t O|S=tE X[ &ot7| =0 FAIL-OVER A| A|E A2
|7t 2R

> Of2l O M|Qt Z0| A[EA(Seq)E keyZ AHE 2 I {E2|H O[M(APP) B A| Al
ERROR EfAH

INSERT INTO X
VALUES(Seq.nextval);

=>Seq =2

?

AL BAS}REP_OBJK/TLT IBASE O

TABLE: X

139/ 206

TABLE X o PATABLE X
%NSER K

AL BASBREP_OBMLT IBASE

TABLE: X

INSERT INTO X
VALUES(Seg.nextval);

=>ERROR

TABLE X =(TABLEX
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<+ ALTIBASE A& A 0| =3}

» ALTIBASE O|S2t= 0|5 ol Zot7| 2o A& M| SH[7F Of Ll A=A HEH| O]
=2 A g2 0|32 A&

w A A 0| =312 st A|HA MA
> AEA M Al ENABLE SYNC TABLE M2 HAISHH seq name$seq HIO|E0|
A—l

= 7i«|= 1000]&f HFH

CREATE SEQUENCE wuser_name.seq _name START WITH 1 CACHE 100 ENABLE SYNC TABLE;

“ MHAL 0| F2t 4

CREATE REPLICATION repl name WITH ‘remote host ip', remote host port no FROM
user_name. seq_name$seq TO user_name.seq_name$seq,
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o A HA 0| F3 Fo|Abet
> Active-Active 2tG0|M AL 27t
> AEAFHAl 27|17t 842 M8 27 Sy

> FAIL-OVER A|EO= 7HA| 27| BFE |4 SERVERS| A|E A SHH

o o
» OS2t A Edar AL Mg X HE2 2= SERVER SO HE

L O —
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< 0| 5%} 24 |0 it DDL 4%
> 0|53e} &HE B E L2 SYS AFRXIZ0E =3 Tt
> 0|53t AN HANLTER)O| Cigt RE 22 O|F2t7t SX[(STOP)E! AHEHOf| A 2F
7ts
> 0|53 L& HO|=2 DDL =& &7t
= O|= 3t L&t HO|F O E2t F25HA = 7=t DDL €5 AN 2|
= IZ2MHE[E S50 =759l DDL §{& 7ts
<+ 0| =2} L4 H|O| & o £ef F261AH +=d 7Is¢e DDL

» ALTER INDEX REBUILD PARTITION
» GRANT OBJECT

» REVOKE OBJECT

» CREATE TRIGGER

» DROP TRIGGER
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< 0| =2 ZHA|of Cist DDL = EX}
> REPLICATION DDL ENABLE & 12 A =2, 5|87l DDL =¢

«Z2HE|E 910 5| & 7Is¢ DDL (*HH & i+ HEX)

ALTER TABLE table name {ADD | DROP} COLUMN

ALTER TABLE table name ALTER COLUMN column_name {SET | DROP} DEFAULT
ALTER TABLE table _name NMODIFY COLUMN

ALTER TABLE table name {ADD | DROP} CONSTRAINT

{CREATE | DROP} {UNIQUE} INDEX Zndex_name

ALTER TABLE table name TRUNCATE PARTITION

TRUNCATE TABLE

{CREATE | DROP} INDEX

DDL =82 0|5 2tE|X| o= 2 A E SERVER BF SUSHAH =3
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o EX = Ak o 2] X S
<+ 5 o|z=2} 4 Ho|=o| M=22 ™ =7 X}
> &g ed
- OIFE XHeiA|7H SO Si T BO| 20| BZ GlAto] eabsix| grotof g
= SELECT Gi4t2 HEAHA B8t E 2 X3| MH|A 7ts
SERVER A SERVER B
HIO|E rep_tbl0f] HZAAL 2ed MH|A ZTROE =tol BIO|E rep_tbl0f] HZAAL 24 MH|A ZT 2R &l
iSQLY> connect sys/manager; iSQLY> connect sys/manager;
iSQLY> ALTER REPLICATION rep_obj 01 STOP; iSQLY> ALTER REPLICATION rep_obj 01 STOP;
iSQL> ALTER REPLICATION rep_obj 01 DROP TABLE iSQL> ALTER REPLICATION rep_obj_ 01 DROP TABLE
FROM user01.rep_tbl TO user01.rep_tbl, FROM user01.rep_tbl TO user01.rep_tbl,
—————— DDL start--—--——-—---------——————— ------DDL start---------—-—---——————————————
iSQL> connect user®1/user01; iSQLY> connect user®1/user01;
iSQLY> ALTER TABLE rep_tbl iSQLY> ALTER TABLE rep_tbl
ADD COLUMN (new_col CHAR(9)); ADD COLUMN (new_col CHAR(9));
—————— DDL end-—---=-=======—————————mm—o——e -——---DDL end---—--=——==———————————————
iSQL> connect sys/manager; iSQLY> connect sys/manager;
iSQLY> ALTER REPLICATION rep_obj 01 ADD TABLE iSQL> ALTER REPLICATION rep_obj 01 ADD TABLE
FROM user01.rep_tbl TO user®1.rep_tbl, FROM user01.rep_tbl TO user01.rep_tbl,
iSQL> ALTER REPLICATION rep_obj 01 START; iSQL> ALTER REPLICATION rep_obj 01 START;
MH|A ZAFS} MU|A 2 A}
144/ 206 ALTiIBASE



REPLICATION

REPLICATION SYSTEM DESIGN
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REPLICATION SYSTEM DESIGN

< FH|EA fe
> lazy - O|53IE 2 E5I5I0] OrAE TRANSACTIONO| @ES FX| Qb= HiAl

> eager - 2PC(2 Phase commit)2f FAfoh g4l

o« YA
> Active-Active
= B% Senderg 5

» Active-Standby
= Fail-overS 112t A|AHD . Active-Active 2F S LA 25 sender =
= BHIOLS 2ISE A|AH! - ActiveBt sender &
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@ INSERT ‘ UPDATE‘ DELETE ‘ MOVE |

process

(1) . 4 Query Processor

e
Storage Manager
redo log redo log

© @ ® ®
Xlog
redo redo =
logfile #n logfile #n Network
T

Storage Manager

. =3 N 3 =X ETE :
e data et ata
redo redo
logfile #1 logfile #1
Local SERVER Remote SERVER

< Lazy o OFAF TRANSACTION=1 + 2
« 0|53} TRANSACTION=3+4+5+6+7

% Eager « TRANSACTION=1+2+3+4+5+6+7
= 0| &2 TRANSACTION(7)77HX| O| A Q0| HHAL| Q= [T OFAH
TRANSACTION(2) &
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<« 0|32t LEZF 7|3 A0 [ME o]z} =AW 4]
> lazy : H[& 7|4l OFAEH TRANSACTIONIL O] &3 TRANSACTIONO| EHIHZ =&
O|&3} X2 2HM3BILE TRANSACTION M2| H& S

> eager : 57|Al. ObAE TRANSACTIONI} O| &3} TRANSACTIONO| StLI 2 =%
0|53t X912 YHM3IX| oLt TRANSACTION X2| 85 =&
t
t

tl

Active

T T —

[ Q&2. eager]

Active

v
v

time time

|

“—!

[ D21, lazy ] delay(Gap)

“ 58 BY
>

0|52} X| ¥ (Replication Delay or Gap) &1t TRANSACTION X 2| d& ZHO|N
9| trade-off
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< 0| =3} 7ZH(REPLICATION GAP)
> 0|52t X|AH A E d&5 H VSREPGAP 0| =X|E2 K&

> O] M£=l ONLINE LOG FILECS| SIZEE HA|
= version 6.5.1 O|F K| &2 ONLINE LOG FILEQ| B Q1 SN(Sequence Number)t XSNZ &%t Al 4t
(0|53t 24 = [K|YSERVERS| %[l SN] - [K| Y SERVERS| %[4Al XSNJ )

XSN SN
A A
B Replication Gap R
M e2E 2E2] 0| M3t 2ls R
>
time
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2

0|52t L 20N
> Active-Standby €78 0|52} L= E0j|A]

L=
—

» Active-Active T

&2, Active-Standby ]

[

1. Active-Active ]

[ 18

d ZHO M| trade-off

=

al

10d

o}

ey

- lock

» Active-Active

|

L

» Active-Standby :

ALTiIBASE
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O F8t N 2™ U W

» Active-Active, Active-Standby(fail-over)
= St 7HO| SERVERE [MM|SERVERZNZ= - 1] 7H2| O| =3t ZH M| A
= 0= SERVERO|A| sender +&

» Active-Standby(backup)
= Active SERVERE [MHISERVERZH= - 1] 7H2| O| &5 3}t K| 4
= Standby SERVER= ActiveO|| TS &[= 1712] Ot ZiA| Tk 244
= Active SERVERO| A B sender &

[ A 21. Active-Active, Active-Standby(fail-over) ] [ A3l2. Active-Standby(backup) ]
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a2 AFet

=
| S

S| Aof o}

Active-Standby

lazy

Active-Active

oo

oo

K K
% L
o m s
afl up ofl
4
o=
NoAr
ol | =r
5 | =
o | 2
o | ol
Mb.\ ar |__o
m._m 10 N
WD R M|
= |7l i ] o ol
oo oo | olm
ol ol | ol
K K| K

(INSERT,UPATE,DELETE,SELECT)

=
o

DML 7}

Tl
il

<l

ol

o 0l5= 5= =l

F
§ 7tset X0 CHek Cf

—
o
=

A2 Active-Active & lazy &

A A SA0f et

101
> Network &0}l 2]

|AI-X
o

g0

J

:I'L

7

>
>

0[0

HEA
= O

MHULAI
o o

Y]

=
=

A
T

F

HIO
O -

Sx2tE Foj 27

eager =X A0[2}

ALTiIBASE
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» HZAALM M8 SERVER X|7H HiAl

> SERVER1E HZAAA & SERVER2E= X3 AAL ME MA

e 2 2
P p— P Lp—
INSERT Active 1 1 Active 2
UPDATE < replication SELECT
. y y

it JtsotEE S80| Aoty
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#PKE LE 74 93 Bsts WA

Al
> SERVER1ES %= M2 SERVER2= S ME20=2 M

4 ) )
py— AriBase Amsase T
Active 1 Active 2
replication
= v \/ SELECT
\_ J J

154/ 206

ALTiIBASE



R ——m——————————————
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> SERVERT1Z ARIF H|O|= HZ AL H&, SERVER2E= BRF H|O|= BHE AHA H
2 4
4 )
AATiBAsSE AATiBAasE
R Active 1 Active 2 INSE
UPDATE ABLE A ABLE A UPDATE
replication
DELETE DELETE
SELECT SELECT
. J

155 / 206 ALTiIBASE



REPLICATION

FAIL-OVER
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FAIL-OVER

< FAIL-OVER ZI?

» O|Z%t2 748 D
N ER R

LS —

DB & A&

¥

ConnAttroll

LTI

v

SELECT

!

INSERT

!

DELETE

v

A i X
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v

A& siH|

S LSS M| O|F =55t Fof7 &
MH|A | ot = QUL = St= AZ 9|0
ZHol A&
DB o o4&
v
ConnAttrol] S S5
SELECT
v
INSERT
¥ Over &9 DB L o4
b 1 o -1 callback +
! = DB L2 dgkd =2l
DELETE
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FAIL-OVER

< ZHOf| 8 QIAISH= A|Ho0] [}2 FAIL-OVER &5&

» CTF(Connection Time Fail-Over)
= DBMS T A[HO| HOfF Q14510 Zof7t st DBMS L4l CHE 7H8 = E2| DBMS=Z
’S-’—%F_' *1H|ﬁ L
» STF(Service Time Fail-Over)

= DBMS H£0| d&0t0] MH[ASHE =5 FOi7F ZdMS Ul COHE 7t8 = =2| DBMSO]| &
Al 5010 US| Z2HE|S S+ct & MEA S& Z21H9| gF 282 A5 =Y
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< FAIL-OVER AH
» JDBC

= Connection url 220 Fail-Over &t&# &M X|H

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

» ODBC, APRE

= AA AEZ HE0| Fail-Over 2HH &M XX

— - 1

DSN=192.168.3.52;UID=sys;PWD=manager, PORT_N0=20300;
AlternateServers=(192.168.3.54:20300,192.168.3.53:20300);

ConnectionRetryCount=3;ConnectionRetryDelay=3;
SessionFailOver=off

% 7.1.0 HAEH LoadBalance &= X| A

159 / 206 ALTiIBASE



R ——m——————————————
FAIL-OVER

< FAIL-OVER A™ =M

AlternativeServer

ConnectionRetryCount 7t SERVER AIf A|, H& Ak Bt Sl

ConnectionRetryDelay 7t& SERVER H & A A|, CtA| &S Al=SH2| HOf| CHZ|5t= AlZh (= EHR)

Fail-Over & 2] mode 2
ON : STF, OFF: CTF

SessionFailOver
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CONFLICT RESOLUTION
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CONFLICT RESOLUTION
+0|Z52t 5& 7Y
> MUSE - LS PKO| CHSH INSERT S Ak
> HASE(1) - LS PKO| CHSH UPDATE & Ak
> HABEE(2) - EMSIHX] &= PKO|| CHF UPDATE ¢4t
> MNESE - EXWSHA| = PKO|| CHSt DELETE Ak
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CONFLICT RESOLUTION

163 /206

Insert(PK1) & commit

HES=22), HHl 5= 2Y AlLIE|I2

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
select(PK 1) - 1 rows

update(PK1) & commit

select(PK 1) - no rows

send log(T9)

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

delete(PK1) & commit

send log(T12)

receive log(node A’s T13) *DELETE CONFLICT

ALTiIBASE



Update C1=C -> C1=A ( update(PK1, ‘A’) & commit )

send log(T1) C->A

C1=C -> C1=B ( update(PK1, ‘B’) & commit )

send log(T3) C->B

receive log(node B’s T4) *SUCCESS

select(PK1) - ‘B’ *UPDATE CONFLICT(1)

C->BE update A= fail

C=A 21 JEHOA
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receive log(node A’s T2) *SUCCESS

select(PK1) - ‘A’ *UPDATE CONFLICT(1)
C=B 2 HE{jojX{ C->AER update AlTZE fail
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CONFLICT RESOLUTION

< ALTIBASEO| M H|&5t= O|==2t 5= dff

> DBMS Level

= User-oriented scheme
= Timestamps-based scheme
= Master-Slave scheme

» Utility Level
= Alticomp( ~ version 6.3.1 & Audit)

M

+ 0|32 5= 70 [ME X

wy Arg

INSERT S Lo PKOJ| CHBF INSERT & At

S22 PKOf| Tk UPDATE &4t st S e

UPDATE
ZMSHK| Q4= PKOl CHgt UPDATE ¢4t

DELETE ZRSHK| Q4= PKO| CHot DELETE G At
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CONFLICT RESOLUTION

<* USER-ORIENTED SCHEME
» 728 e2 23850 UAe 0|5 5= i X
» 0|32t 55 T Al ofld SR E=ef HHEHE S FA

-~ AR SOl 3 XK 4 UTE 0153} trace 21 WU 2|ZED 43

> $ALTIBASE_HOME/trc/altibase_rp_conflict.log (6.1.1 O| M E altibase_rp.log)

MeUs=E S 2ok PKO|| CHBF INSERT At PK EXOEZ ZX|

e = Y35t PKO| CHSH UPDATE &4t value-based 7|¥Ho 2 ZIX| T AS TC Oy

R _ N ol o ZHX|of| CHSH 2| ZEDF 43
ZRSHK| 2= PKO| CHSH UPDATE G4t PK EX{E 2 ZX| =

ArEsE ZIY IR Y= PKOY| CHSH DELETE @At PK EXHO{ &£ 2 ZHX|
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CONFLICT RESOLUTION

< VALUE-BASED 7|t

> HZAHO| gt XY
= UPDATE 0]l Cf
Xlog
PK BEFORE AFTER

\J

T ]

re) ol 5 o< o == i
Hl w35t LX|5HA| fig 8% BHE 5= &HE
S BRE HO| W M 2 W Fo| o= 1y
Xlog TABLE
CURRENT PK BEFORE AFTER PK CURRENT

[182. 0|33 SSHLULE HEol= 3R]

= o131 pKoj| CHH REPLICATION_INSERT _REPLACE Z}0| 0 O|H, m%gr s= 2
INSERT ¢4t REPLICATION_INSERT_REPLACE @0l 1 O|H, O|3= S==

= FAI5ta gt
= oyst prof Ci 3t REPLICATION_UPDATE_REPLACE %f0| 0 O|H, 0|%§+ = 2Z2E
UPDATE Qi 4t REPLICATION_UPDATE_REPLACE 20l 1 O|H, 0| 5=t S=2

=t FAI5ta gt
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CONFLICT RESOLUTION

< oAbt
> LOB ZE 2 ¢
(@]

> LOB H|O|E| E}Y
= 2|5 21 XY

0

g2 o
m
-
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CONFLICT RESOLUTION

<+ MASTER-SLAVE SCHEME
> 0|53t 2N MM Al Master, Slave X| 8O 2 M8 75
A

> A Masterg 7|&=2 2 |

rot
o
oA
jﬁ&
oft
Ty
of
I
o
A2t

< A M| K 2| A

Master
SRS = QUS| pROj| CHSE INSERT QA 0|53t 5= 2|EE 7|Z= Y AEZ AH|SEDT INSERT GIAH HHH
SRS S A% PKOY| CHSE UPDATE 14t O|F3st &= 2[ZE | UPDATE 4t gHg

o FolArE

> OtLC| Master 0| &2t K= BtEA| CHSEk[= Slave ZiH|7F RLO{0F O] ==t 7=
= Master-Master (X), Slave-Slave (X), Master or Slave-NONE (X)
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CONFLICT RESOLUTION

<+ TIMESTAMPS-BASED SCHEME
> Z2OE[2 48 7ts%t 0|52 5= o4 EX
= REPLICATION_TIMESTAMP RESOLUTIONS 12 MH (7|24 1)

> TIMESTAMP ZEHZ 2835t 2M+=2| Tt
= A7 E =M3HE|0 MM CZ AME|E U=

Xlog TABLE Xlog TABLE

TS PK BEFORE AFTER TS PK  CURRENT BEFORE AFTER TS PK  CURRENT

| .« [ [ | ol 1+ [
[ A1, HHaXQ dMoz FHEHSH=E A2 ] [ 132 0|F2} =AM E THEHS= 3R]

L L TIMESTAMPZ} Z7{L} 3™, 7| & Y ZEE AIN|SD INSERT G4F HHH. 1
SRESEE & Qo PKOY| CHSH INSERT 4t 2% QO 0|Zs A= B|lEE = ©

N N TIMESTAMPZ} Z7{Lt 3™, UPDATE G4 HHY,
SEE= S sk PKOf CHSE UPDATE ©4k Q2X| on o|=s XE ajmE ©

S — Ly
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CONFLICT RESOLUTION

o wolAred

> O|&32} SERVERZE A|ZHO| HEEA| &X]|

> TIMESTAMP Z & Tl
« T2MHE|E MHESIALCH SIEHZFETIMESTAMP Z & Q= HO|l22 MR K| &
= TIMESTAMP Z&E 2 AtEX7F 2N F7H EQ

ajo

< A
> TIMESTAMP ZE =2 QI gD EY 8bytel| =7t M 37t 24
> TIMESTAMP ZHO| FIIMO 2 MELE|DZ O|F2E ot 4 HIE Tt
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CONFLICT RESOLUTION

< 0|53} £& |4 SCHEME 28 Al H2| S &
> Timestamps-based scheme?t SMHOZ N &
T, Timestamp Z & UCHH H2|5HK| Y=

» Master-Slave scheme 8-&

> User-oriented scheme 8-&
S et PKOj| Tk H

S
= 4 97

replication

Timestamps-based”
S8 A=712

User-Oriented
scheme
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YES
NO TIMESTAMP
Master-slaveZ} A M
o|=5t Z4H| oIt Heo| EXY sH=7h
YES

Master-Slave Timestamps-based
scheme scheme
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ALTICOMP(UTILITY)
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ALTICOMP(UTILITY)

< altiComp(6.3.1 0|5} VERSION 2 audit 22 7}'5%)

> & 7 HIO|HH|O|AE H|O|E B2 O|0|H H|X E= 7|3 7|2 +=Hd5I=
OEIEl E|

> O|=3I == Z Ol [|0|E EUX|E AR X} THCHO|| O|8) Q&R o2 sj|Adsto| 2

o — L— == 1
&I
> 7|2X o2 OfAE (MASTER) H|O|E{H|0|AE 7|ZC 2 £20| = (SLAVE) O] E{H]
O|AF LX[A[Z|= EA KHEH

- THA HO[E{HIO| AT} B B0l HANMOZ 2% K| %S

_.I
O O 1 LS
K2

1
20

—— —
-11_ = —y

alticomp Config J

alticomp Report
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ALTICOMP(UTILITY)

< altiComp H|O|E|] SLX| &

=
T

» Master G| O|E{H|O| 22} Slave G| O|EH|O]|AZHO| HO|E = EX|7} Zdot= M 7HA]
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(@)
42
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

KEY VALUE
1 APPLE
2 ORANGE
3 GRAPE

KEY VALUE
1 APPLE
2 ORANGE
3 PEAR

ALTiIBASE



ALTICOMP(UTILITY)
< OO0l S7|=} BH

» altiComp O|= Master H|O|E{H| O] 22} Slave O|O|E{H|O|27E0| T|O[E = EX|7t
2dote Ml 7HA] B0 et ChE2f H0|H S7|=t M AE

<+ SI(SLAVE DATABASE INSERT)

> MOSX 22X|E l|Ast= HrMOZ Master HO|EHH|O|A L] 2|2 EE Slave G| O]
EH| O] A0 & (Insert)
Master Slave

KEY VALUE KEY VALUE
1 APPLE 1 APPLE
2 ORANGE MOSX 2 ORANGE
3 PEAR

KEY VALUE KEY VALUE

APPLE

ORANGE

PEAR
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Sl : Slave M %

APPLE

ORANGE

PEAR
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ALTICOMP(UTILITY)

< SU(SLAVE DATABASE UPDATE)

> MOSO =€ X[E sAste=

XM*xH O
o 11—

Slave Hl|OJE{H|O]& H#HFH(Update)

KEY

Master

VALUE
APPLE

ORANGE

PEAR

VALUE
APPLE

ORANGE

PEAR

1771206

MOSO

SU : Slave tHHZ

KEY

Slave

VALUE
APPLE

Z, Master H|O|HH|0| 29| H|ZE LfES =

ORANGE

GRAPE

VALUE
APPLE

ORANGE

PEAR

ALTiIBASE



ALTICOMP(UTILITY)

<* MI(MASTER DATABASE INSERT)

> MXSO =YX E S|Aadt=s HAO 2 Slave HO|EHH|O|A 2] HZEE Master O]
EHH|O| A0 & (Insert)

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

. o X

2 ORANGE MI : MASTER %3 2 ORANGE
3 PEAR 3 PEAR
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ALTICOMP(UTILITY)

<» SD(SLAVE DATABASE DELETE)

> MXSO =4€X|E sf{Act=

L XM XH O
o 11—

Master
KEY VALUE
1 APPLE
2 ORANGE
KEY VALUE
1 APPLE
2 ORANGE
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MXSO

SD : SLAVE AHA|

2, Slave H|O|E{H|O|A Q| B2 E

KEY

Slave

VALUE
APPLE

AFH| (Delete)

ORANGE

PEAR

VALUE
APPLE

ORANGE
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ALTICOMP

< altiComp T+

> altiComp A% A| M2 Ct2 £ 74| GlO|E{H[0]A 7+ THE altiComp HMS
J|lath 4 ol TR

=
= altiComp = &A5t7| ?et 58S X5}
= Connectiond &, altiComp 7|5 &7, €A M 52| LHE =&
= $ALTIBASE_HOME/altiComp/altiComp.cfg ME mt &=E
» H|W(DIFF) 7|&
= Master H|O|E{H| O] A2} Slave H|O|E{H|O| A0 £ YUX| HO|HE A0 At Y 4
> YX|(SYNO)Z|s

= 7 HlOJHH|O|A~ ZHo| 2 2X|E 5
" %%‘II HIO|E0f CHet Zaf It

r:|

> altiComp &7

>

0%
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ALTICOMP
sf SO 2 BAUX

> Master H|O|E{H{|O| A2} Slave H|O[E{H|O|A Zto| 0|53} &

< H| 1 (DIFF) 7| =

HOIH S Hjweh 21} ofg Hd
3 oY 8 A

ot

2FA}

o

mjo
o

# Hu 2= 9
# Master C|O|EH|O]L P& HE 2
DB_MASTER= “ altibase://sys:manager@SN=host1;PORT_NO=10111;NLS_USE=MS949 ~

# Slave G|O[E{H|O]& Y& YE 2

0|22 DIFF AA)

A+

DB_SLAVE= “ altibase://sys:manager@SN=host2;PORT_N0=20111,NLS_USE=MS949 ”
—

# Audit 4 27 7= (H»
OPERATION = DIFF
# A2E 5 AE (BASH
MAX_THREAD = -1
ALTiIBASE
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ALTICOMP

SUZ| AL F HY (diff of 32 43 20| ¢l
DELETE_IN_SLAVE = ON

INSERT_TO_SLAVE = ON

INSERT_TO_MASTER = OFF

UPDATE_TO_SLAVE = ON

glo

H H H H R

# A ZI IOl MAT 9IX AW
- “ ./”

LOG_DIR
LOG_FILE = “sample.log”

# Alticomp Ci4f EH|O|S O 23
# OF2~E H|O[=[ EwP]2t S2{0|E E|0|= EMPLOYEE 2t H|u

[EMP]
TABLE = EMPLOYEE
SCHEMA = SYS

# OFAE| HO|2[DEPT] @ £20|E H|O|E DEPARTMENT 2F H|m

[DEPT]
TABLE = DEPARTMENT
SCHEMA = SYS

# AL & OHE 28 &
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ALTICOMP

< altiComp Bd & (DIFF)

$ alticomp - f sample.cfg

» ORAHHO|S-AEAHE . S210|2 HO|S log" LHE
¢ (1) MOSX & B2
$ cat EMP-SYS,EMPLOYEE. log

MOSX[19,15]->ENO(19) :PK->{19}
MOSX[20,15]->EN0(20) :PK->{20}

+ 2) MOSO & AR

$ cat EMP-SYS.EMPLOYEE.log
MOSO[10,10]->ENAME( ' JILEE ', 'YHBAE ) PK->{10}
MOSO[11,11]->ENAME( ‘ MIYOO ', "MSKIM 1) PK->{11}

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

< UX|(SYNC) 7| =

» Master G| O|E{H|O| 22} Slave H|O|EH|O]| 2 2F0| =Y X| H[O|EHE
altiComp 28 Iho| X A0 it = X H ’ls

-
JIE

oto]

]

# Bl 2AHS 2ot altiComp &4 I MY A|2t

# Master G|O|E{H[O|A H& HE 44
DB_MASTER= “ altibase://sys:manager@SN=host1;PORT_NO=10111;NLS_USE=MS949 ”

# Slave CIO|EH|O|A HE HE HH
DB_SLAVE= “ altibase://sys:manager@SN=host2;PORT_N0=20111;NLS_USE=MS949 ”

# Audit 29 22 7|2 (Yz| 20|22 SyNe MAH)
OPERATION = SYNC

# LEE +E AE (FARH
MAX_THREAD = -1
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ALTICOMP

# =Y ALTICOMPE 2 M F
DELETE_IN_SLAVE = ON
INSERT_TO_SLAVE = ON
INSERT_TO_MASTER = OFF
UPDATE_TO_SLAVE = ON

=2 o

LOG_DIR “ 17
LOG_FILE = “sample.log”

o o=

# ALTICOMP CH4f E[O|Z O{Z A4
# OfAE E|O[Z[ EMP]Z} £30|E

[EMP]
TABLE = EMPLOYEE
SCHEMA = SYS

# OFAE| B0 S[DEPT] S30[E

[DEPT]
TABLE = DEPARTMENT
SCHEMA = SYS

# AL & OHE 28 &

# AW A TU0| MY 9l A

E|0| S EMPLOYEE 2} H|m

E|O| S DEPARTMENTR} H|
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ALTICOMP

< altiComp B & (SYNC)

$ alticomp - f sample.cfg

= sample.log It LHE
INFO[ MNG ] Tread # 0 init is OK!
INFO[ MNG ] Tread # 0 start is OK!

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

MOSX = -, SI
MXSO = -, SD
MOSO = -, SU
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ALTICOMP

Operation Type MASTER SLAVE
INSERT Try 0 1
Fail 0 0
UPDATE Try X 1
Fail X 0
DELETE Try X
Fail X 0
UPDATE Try 0 2
Fail 0 0
O0OP  TPS: 13698.63
SCAN TPS: 20547.95
Time: 0.00 sec
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ALTICOMP

<« O| =3} B0 M| LX|(SYNC) ZHY H%}

o | =
> Application A{H|A S X

= AUDIT SYNC & 24 TRANSACTION ZfAA| HO|E{ 7} LXK & %= U
> O|l&3=t 74 =0l

= 0|32t 21 A4 SERVERO| 25 &F & A=X]| (rep_gap=0) =2

iSQL)> SELECT rep_gap FROM V$REPGAP;

» 0|32t SX|

iSQL> ALTER REPLICATION replication_name STOP;

> altiComp =
= REPLICATION QUICKSTART EE 2 £ Alticomp £

o o—
HEE= Ads EX

HFH =l TRANSACTION 217} 0|&312

iSQL> ALTER REPLICATION replication_name QUICKSTART;
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ALTICOMP

< altiComp AIEA| 2| At

> PK7t 818 8% Log IH0 Ofzl of2f
= FATAL[ TASK ] Process failure! [SCANER]: [ERR-910D8 : No Primary Key Column exist
(T1:T1)]
> SDeF MI X == Al Of2f of 2 &
= Invalid Property Value SD and MI Incompatible was defined.
> O|O|E EfRIO| CrE &% Hl0|H 20| 2tz CrEA 214
= char(10) vs. varchar(10)

189 / 206 ALTiIBASE



REPLICATION

REPLICATION MONITORING
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REPLICATION MONITORING

<~ DBMS EL|EE 2%

H =
=TT

L& ZLHE SQLE S3}0] DBMS LHE 24 ZL|HY

—

QF ZELHY OS YO E S35t OSAHR0|A DBMS ZHHAE 2|f @45 ZLHEY

trace 21 DT L|E2 DBMSO| A st = 2+E5 208 2L EHE

Be HHOS St U AT YE R0 T KR 49
- RECE & (USAE 2W HI)

¢ ALTIMON
- 5o S8EE Y Ry
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REPLICATION MONITORING

© 0|53 B F9 W& BLEY 24
> V$REPGAP
» V$REPSENDER
» V$REPRECEIVER

0|53} 2 £ Q% BL|EY g2
» NETWORK
> B|E 20 I A|AH
> ALTIBASE & AfEf
> OS 7+& Ef

« 0|52t #H FR trace 21 22

> O|=3%} trace 21 It
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REPLICATION MONITORING

© Z7HE0l R BLEY 82
> O|=3ztof A&l 23H0| /= @& OfLLE &
= H3(BULK)Y UPDATE/DELETE #H2| =H

==

+ 455 VSSTATEMENT, V$SESSIONS = 28

O oTr

= AL e = HE AL TRANSACTION
« MsBH V$TRANSACTION,V$STATMENT, V$SESSIONS = =22

o o

St = A Ol L
d= = = Ye

0%

=
=
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REPLICATION MONITORING

= O| 3} 221 WIE} EYlO| 2

> 0|3t Ay MM fte2r oA HE X3| Jts

H|E} EO] =

k|
SYS_REPLICATIONS_ o|=53t N HE
SYS_REPL_HOSTS_ o|=2 x| & o]z Cie 1P R
SYS_REPL_ITEMS_ 0|=2t x| & o]z} cH4 HIO|= BE
SYS_REPL_OFFLINE_DIR_ melol 0|52t &M HE (5.3.3 higher)
SYS_REPL_OLD_COLUMNS_ sender?l X AFE SOl 0|52t CHat 2 HE
SYS_REPL_OLD_INDEX_COLUMNS_ sender?} ¥ ALESQl 0|53} Cf&f QIEA ZE HHE
SYS_REPL_OLD_INDICES_ sender?} 21X ALESQl 0|53} & QEA HE
SYS_REPL_OLD_ITEMS_ sender/t X AtES Q! 0|52} CH4 HIO|E EE
SYS_REPL_RECOVERY_INFOS_ 0|53t 57& ¢lot 21 FE HEF HO|=
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REPLICATION MONITORING

< SYS_REPLICATIONS_

Column Name

REPLICATION_NAME

IS_STARTED

XSN

ITEM_COUNT

CONFLICT_RESOLUTION

REPL_MODE

< SYS_REPL_HOSTS_

Column Name

HOST_NO SAE AR}

REPLICATION_NAME 0|=%t 0|5

HOST_IP 2174 SERVER IP =4

PORT_NO @24 SERVER O| &3t ZE B
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REPLICATION MONITORING

< SYS_REPL_ITEMS_

Column Name

REPLICATION_NAME Of

a2t 0|5

TABLE_OID EIO[= X A&EX}

LOCAL_USER_NAME X|9 SERVERS| L& HIO|= &7/ A O|F

LOCAL_TABLE_NAME X9 SERVERS| L& H|O|= Ol &

REMOTE_USER_NAME 24 SERVERS| L&t H|O|S A7 At O|F

REMOTE_TABLE_NAME A2 SERVERS| L& EIO|= O] &

196 / 206 ALTiIBASE



R ——m——————————————
REPLICATION MONITORING

> 0|85%tE 285t sender X receiver?t & detE|AS TR 23| 7t
|33h= 0|53t 2 =Xl = sender?t 552 HEHOIAM T =3| 7t

29
v$repgap 0|Z2H HH
v$repsender sender H&
v$repsender_transtbl sender2| TRANSACTION H|O| 2 H&
vrepreceiver receiver ‘d &
v$repreceiver_column receiver®| O|Z 3} CHA ZHE HE
v$repreceiver_transtbl receiver2| TRANSACTION H|O|& FE
v$repsync HOlE =X & +d35¢2 HO|E2 &
v$repoffline_status mztol 0|52t =W & Ef HE (5.3.3 higher)
v$repexec O|z3t &e|At HE
v$replogbuffer Ot &8 21 HI{e| Y&
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REPLICATION MONITORING

<* V$REPGAP(~ version 6.5.1)

Column Name

REP_NAME o|Z=t 4K O|F

REP_LAST_SN ORR|9} 23 R Eo| UMD

REP_SN S| M450 21 YIE YW

REP_GAP REP_LAST SN2} REP_SN X}O|

READ_FILE_NO SIZf S e =21 0 s

Column Name

REP_NAME

REP_LAST_SN

REP_SN

S| MAZ=0l 27 yREEE OFX|2 21 YR ENX| 27|
REP_GAP (71 23F MBEHR])
REPLICATION_GAP UNITS 2 Bt =H 7t

REP_GAP_SIZE REPLICATION GAP AO|= (byte)
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REPLICATION MONITORING

<» VSREPSENDER

Column Name

REP_NAME Ol 4| Ol &

XSN =R

of

AlZ=ol 27 Y ZE9| SN

COMMIT_XSN Commit 211 g3 E2| SN

STATUS AR &S EN

SENDER_IP SAXLIP T

PEER_IP 24 SERVERQ| IP F=4

REPL_MODE AFERIZE XSt Ol Bt RE

<» VSREPRECEIVER

Column Name

REP_NAME

MY_IP

PEER_IP 2 ASERVERS| IP FA&

APPLY_XSN Xe2|S el XSN
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REPLICATION MONITORING

<+ 0|=3 BLIE{ T O H|
> EZSERVER

iSQL> SELECT rep_name, rep_sn, rep_last_sn, rep_gap, read_file_no, start_flag FROM V$REPGAP;
REP_NAME REP_SN REP_LAST_SN REP_GAP READ_FILE NO START_FLAG

REP1 5178653 7070623 2 1 0
1 row selected.

iSQL> SELECT rep_name, xsn, status, repl_mode FROM V$REPSENDER;
REP_NAME XSN STATUS REPL_MODE

REP1 5178653 1 LAZY
1 row selected.

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

REPLICATION_NAME XSN IS_STARTED
REP1 5178290 1

1 row selected.

iSQL> exit

$

$ 1s $ALTIBASE_HOME/logs

do_not_remove_log_files loganchor2 1logfile2 1logfile5 never_remove_log_files
loganchor® logfile0® logfile3 logfile6

loganchor1 logfile1 logfile4 1logfile7
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REPLICATION MONITORING

<+ 0| =2} BLIE{ & oA
> SIASERVER

iSQL> SELECT rep_name, apply_xsn FROM V$REPRECEIVER;
REP_NAME APPLY_XSN

REP1 5178290
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REPLICATION MONITORING

ozt RLEHY g4 CH &
CHZF(BULK)2| UPDATE/DELETE =& CHZF 24 oA TRANSACTION X|9SERVER
LA /F7|1H 2l Network 28 X| & SERVER,
Network CH Network S| Z{SERVER
K| 9 SERVERL| O|&2}t7} S X|(STOP)El 2 Ef Sender X|YServer
2| Z{SERVERS| ALTIBASE 75 &X| ALTIBASE SERVER
21 Z4SERVER2| OS failure oS
2 ASERVERS| 2|+ 21 mbY 23 mAAAEIO full (1)
A2t =8 = Y ZSERVERS| B TRANSACTIONS | FA|ZH == HA M
& Qlot tHEol 2|F 21 T 4t Z2 ALTIBASE L | TRANSACTION S| ZASERVER
P ASERVERS| 2| F2m 2t mAAA-Q| full (2)
AFEXIZE ol 2 CHE A AZ 2o ofie TAAAEC & | 2[F 20 mUA|AH
S AHE 50 B2t 2 ALTIBASE 2§ 29I
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REPLICATION

REPLICATION CASE
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REPLICATION CASE

I = (
< 0|52t Mg At 1 )
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