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[A8 1.1] Tibero ZEMA X

Worker processes Background processes

MONP AGNT
(Monitor) (Agent)

MGWP DBWR
(Tibero Manager) (Database Writer)

RCWP PEWP
(Recovery) (Parallel Execution)

Shared Memory
&
Semaphores

WTHR (active) WTHR (idle)

Tiberol| ZEM A= I 37HX 2 P EIC
e | AL (Listener)
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2. 0| File descriptor?t &P =22 220|HE = MH 2| LiF S5 &2810] OtX| M S5H 2
A L2 =0 &5 AXME SASHA =

3. 224 2F 8 w2 HAEE AQ E(CTHR: control thread)= At7| XHMOf| £6H A7 A =9 MEHE
AAM@)stH X F 7S A7 A =0 SE0|HES H&5g (@)

4. 2 A7 LY Es SE0[HEL AS ERAE AT = MUAE A H(@)TH

1.5.2. {71 ZEM2

f7 ZZ M A (Worker Process)= ZEH0[HER X2 SA S StH ALE X2
ZM A0|CH O] T2 M A9 7§ 4= WTHR_PROC_CNT X7|3} It2H0[E{ 2 =
JSE Flol=HEg o glnt Mt A AR 2HE S 185t A A gt= Al oF Bt

Tibero 6FE }AAH Z2MAE 80| et F A2 2 LtE 4 UL ZO{ 22 E Y7 Z2M A (Fore
ground Worker Process)= 2| AHE Sol EH2 2212 ™S Melo HORE /A Z 2N
2~ (Background Worker Process)= 1E{ & Ef A& F(Internal Task)Lt & | S== A ZHHE
S50 122 MAX_BG_SESSION_COUNT £7|3} m2jo|Ee 2 =& e 4 QUch
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Z2MAYYFH A =4 = WTHR_PER_PROC 7|3} Ii2t0|E{ 2 £A & 4 /20, WTHR_PROC_CNT

— = 1
XY LTt TiberoZt 7| S Fol= HEE = QT et AIAE &d 8 125t M2 gts 2dsHof

I'

i O
stC},
WTHR_PROC_CNT2}WTHR_PER_PROC = 7|3} ut2ti| & £t & & v = A 2 ChH= MAX_SESSION_COUNT
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#2t2 = =2 M A(Background Process)= SCi0|AES & 2F S A ¥A 210 f|AH A =L
CIE W OSRE Z2MATt P £= Faj &l F7|0| M2t S&sts F2 AlZH0] 22 A2|= oA
d &Y s gYote SEE Z2AMA0|C

HH

AR E Z2M A0 S A= Z2M L ThHE2t 20

Monitor Process(MONP: ZtA| ZZ A A)

H1
u
ra
|kl
Hu
;
>.
ie)
_D

Tibero 6FE G2 AXIL A EOM Z2EMAZ HEEACH HA 2 5Lt SE
TiberoZt 7| 5€ I =2 H-H5H Tibero7t Z=otH W OpX| 20| Z2ENAE E0HE

Tibero7} 7| SE I} 2| ALY S EEB CIE TRHAS ML IR 2 T2k A0 HEHE F
Zste OB SYBICL w8t WA Bl (deadlock) = 2 AFBICE.

=]}

>

LIPS

2= 2elsty| ?lgh 8= ZEMAO0[C HeE|Xte| L RF S HOH0|E AL el EXZ o
AAH LB =0 HES JEHSR A ZEMAL S HE S LS 2| A
m]

A s & Ct.
XX et AHAE ZEE S5l &Y &S XMalstot sYsS AH

mn 12

Al

Agent Process(AGNT: O O|F E T 2 M| A)
A2El RXE ol F7|H 22 XME|6l0of 5t Tibero LI £2| & 2 EHE ST

Tibero 4 SP17HX| = Al & A 71 Al (sequence cache) | gt 2 C| AT 0| X &5t= &Y = EEH 2L, Tibero
SOITE FRAF A ET S ot A2 2 HEEQICH O[O = SEQWEL= B E S AFE 3 2Lt Tibero

PE AGNTZ HEO| HAE UL A|ZAE ALZESte YUY 2 "Tibero E[ X} QHLHA{"C[ "4.7.1. A/ H A
MA HZH HA"S BB}

Tibero 65 E CtE A2 E(Multi-threaded) 7|8t T+ 22 S&5HH, MZ CHE EXo HFE
L0 =& Shot,

|>

HEER

DataBase Wirte Process(DBWR: O O|E{H| O] & A T| Z Z M| A)

CIOlEH O] A0 M HAE LHE S T A0 7| S5t Y2t A2bE A ES0|
MEXTI AP 252 U230 FIH2Z J|F5h= A8 =5, Redo 215 7

E,0] & 2 EE Sl HIO|HH|0[A2 M AXQIE ES £He5t= H I EQIE A E S0/ 0| 22

M &0 Zete[0f AL

Recovery Worker Process(RCWP: Z|FHHE| K7 ZZ2AN L)

L]
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OIX| Of 22 EHEtolo] R E HL S 215 20iA 2i7
S510) Y RIS S17 L AU =S 0| B304 AlC|of 27 M 2IS
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e Parallel Execution Worker Process(PEWP: Parallel Execution ¥ 71 ZZ A A)
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Parallel Execution Process(0| 5t PEP)= PE &+
2| e Mol localityS =t 2t5t7] s WTHR
HE MM QT WTHRZF 22|50 2LIEE

1.6. C|&lE{2]| £ =

TiberoZt @ x| =M Ch51t 22 CEEZ 7 4 EC

$TB_HOME
+- bin
1 1
| +- update
|
+- client
1 1
| +- bin
| +- config
| +- include
| +- lib
|
I |+ jar
I 1 +- php
| +- ssl
|
| | +- misc
| +- epa
| |
| +- java
| |
| +- config
| +- lib
|
+- config

+- database

| +- $TB_SID
| |

| +- java
|

+- iInstance

|

| +- $TB_SID

| |

| +- audit
| +- dump
|

=<

D=
o=
co
==
gl

—

floff A= PEXE =

StLIo| PEPOI A S

te| 7+ E0|otrt.

.PESQL= A
2ol Z2fo)
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+- act

+- sqltrace
+- path

| |

| | +- diag
| | +- tracedump
| +- log

| | +- dlog
| | +- ilog
| | +- Isnr
| | +- slog
| |

|

|

+- lib

+- license

|] +- oss_licenses

+- nls

| +- zoneinfo

+- scripts

+- pkg
12 CIEME 2 F 0l $TB_SIDEt Y 20[= FE22 24242 A|LH 2HF0 Sf= M| SIDE HF A

90{0f Bhet.

TiberoO| M AFESHE 7| = EIEE 2= THE 1t 20

bin
Tibero2| &3 utu} M 22| E {e FE 2B 7t @I X[t |25 20|, o] C|&E2|off %8t uhY
=0l M tbsvr} thlistener= TiberoS ?‘M St= A& Il 0|, thboot2} tbdowne Z+2Zt TiberoE 7| &
ot BEEote G2 SESICL thsvrt thlistener 23 I 2 BFE A| thboot HEH E 0| 2510 &
HE|O{OF otH, L2 & & MM A = QF =LY,

|’O

client

Ct=2 stel = E (o] ci et & FOo|Ct

st9l CI=Eq2| My
bin Tibero®| k0l = A% o] 9l Cl2lEf2lo|ct o] Ci2lEi 2o = ot
2t 22 geelelst ot
_ thSQL: 7| EHel Z2l0|0lE 2 g o2 AIBXIZ} AT SQL A E o
0O Z0E HelE 4 gt
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st9l CI=Eq2| My

x| 2 Btet,

#H Ol A9 LIS

— tbLoader :

|.|— _LLEJ_E

on i oto

il

Cf,

— thpc: CHO{ 2 &Y
=M

zzd¥egc

— thExport : =2 &

A

=

=]
oy

=

E ZE2 0 ool A LhE

— T-Up: CtZ O|O|E{H| O] A0 M TiberoZ 2| S &Hy

Of Lt tf| O E{ H| O] &
= 27 ot 2 etk

— thimport : 2| 5 Lt o N Z =

O 2o HIO|E & HIO|EH O] A2 SHAOf 8

ot O|E C ZE2E WO R HEISICE O|H A

g S HTYL 5 YR

sE2Eof ChEH L§ 8 E "Tibero REEIE| QHHM"E &1
& 2|E| = "Tibero thESQL/C QHLM"E &1 St

F7tet nro| 1ol S

Ztof HiO|E O] 5 & <ol tll Ol

WE=S CIOIEHHO| &2 Jhe 2L,
=2l

SQL(Embedded SQL)= At

3
2 S EorEoaE g

TEC =

EDBHCH B, thpe £

config Tibero2| S2t0|HE Z2 0 = A™ASHY| et 4d w0l A x[st= T
E{2|O| C}.

include Tibero2| SEI0|HE Z2 8 = Ade f R0t LYol ?IX|5t= O
2lE{ 2| 0| C.

lib Tibero2| S2I0|UE Z2 0= Ade mf ZRet2to|E 2| Tt 0| !X
St= Cl2E 20| Tt XtA| &t LI 2 "Tibero O Z2[A 0| i 2k Xt QLY AM "2}
"TiberotbESQL/C 9HH M"E E O ST,

ssl MH 2oHE 2ot IS M iRl 7| & X & St= CI2E{ 20| C.

epa External Procedure@t #t& =l A& ot 27 ool = C{=E 20|},
O|0f| CH &+ XtA| St L2 2 "Tibero External Procedure QL A{"E &t 11 5T

config

g ool AAx|st= O
¢t

database
Ct=2 oF®l CI2E 2(of cf et M HolCt,

— $TB_SID

Tibero| HIO|E{HO|A HEE HEE MX

5| ©

5I_

S E{2|0|C}. O] RIX|0f EXYSt=

rOI'

$TB_SID.tip I+ 0| Tibero2|

b2 = HIOIE{H| O] A H 27t O] CIHE 2 2f

1 okl CI=E 2[of M= C o] {2 E 2|0 = T O|E Xb&|of tf ek M| EfH| O] Ef (metadata) = 2t OF

Ligt st 22 S/ ool Ut

ET o Tr—
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T 4y

ZHEE ot CHE 2= ool /A& 1 U= Thdo|C.

ool m AH ool & ME5tL U= mt ol

23 o ol =+ <l TIOE{of Ciet 2= HE AterS M 5te= mholct.
— $TB_SID/java

JAVA_CLASS PATH7Z} H 95| X| %42 A< Java EPA Class FileO| X &&= C|2lE{2|0|C},

instance

Ct=2 ob?l HEE 2|of of et 4F0lCt,

— $TB_SID/audit

CIO[E{H| O] & AbSAIF A AR S8 = A7|0F A S
= 7|=¢t 1ol ML= t=E 20|

ArgstE AE HAI(AUDIT)SH LS

ﬂlIO

$TB_SID/log

Tibero2| AlAE Z 7 1t (slog)2t DBMS Z(dlog), Internal Z 1(ilog), Listener = (Isnr),
memlog It 0| X &&= C|2E{ 20|t

g Ay

A AE 27 1k (slog) ClHZ = 2ot mhYo|Tt M It St= S 26t YO0| 7| Fk[= Tt 0|H, A
H 4 50| Xotkl= Y212 EHL Tibero XtA| Q] HH 1 E sl A st= Ol At
g2 + U

DBMS 2 11 1} (dlog) AMAE 2T 0ol 7| 88 = §EEOEH 528 §EIH |85 =1
Uo|M, M 7| & X 57, DDL =32 +d S0| 7| 5| = uto|ct.

Internal 2 71 I+ (ilog) A EEZE HFYE O|HEO ciet A|AE 27t 7| Sk = TUO0|H, In
ternal E1E 2™ thivE 0| 8ol Of BFCY.

Listener 2 11 -2 (Isnr) Listener2| C|HHZ S @| et ThU O[Tt E| A0 M LU H S2TH 0| 7[5

Fl= ofo|H, 2| Ao HE i Zste ol AAHEE &+ UL

AAE 27 0t DBMS 21 It Internal 271 T, Listener 21 I 2 O O|E{H| O| A E AR

SrEAS FHEO M Bt MA Cl2E 2o 2] 37(& XNE = A2H, Tibero= 1

NEE 3718 @07t Z =5 224 & ot S A ot

20 oS d¥ste =7(3 Leto|B = Ch2 2 2ot

=7|3} u}2}0|E Aoy

DBMS_LOG_FILE_SIZE DBMS 271 ot stito| 2[of 37|15 MFFHC}

DBMS_LOG_TOTAL_SIZE LIMIT |DBMS 21 mjo| X ZHE Cjal g 2ol [ 37| & M Sty

SLOG_FILE_SIZE AAE 27 ok sttel x|t 37|18 dF Btof
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Z7|3} 2o oYy

SLOG_TOTAL_SIZE_LIMIT A A 2T oro] M EE Clae 2o =) 37|E M etrt.
ILOG_FILE_SIZE Internal =1 Ut stLtef [t 3 7[5 dF Bt
1LOG_TOTAL_SIZE_LIMIT Internal 21 0| X ZE C|2E 2| 2T I7|E HF S}
LSNR_LOG_FILE_SIZE Listener 21 I} stLto| £|Cf I7|S MA 5HC}.
LSNR_LOG_TOTAL_SIZE_LIMIT |Listener 21 0| X E Cl2AE 2|9 =t 3 7|5 AF St

— $TB_SID/dump

Tibero2| DDL = A& 5 of| 210 2l &dist= B = mtdo| M= t{=E 2| 0|Cf.
stel ezl |MY
act A8 = HE[HIE| 2LEO| 2fgt EIF H= T2 EH 2|0l Tt
diag TACS| diag 7|58 AME3d= 2% 21 & HXZ7t = = E2(0[C}
tracedump SQL +& T 0|27 Hdst= 2 L= ?Iol sql, psm EE2E &M H
ZICE O|2l0| = DDL dump B& & Sl &7 =7t &= T2 H2|0|Cf.
— $TB_SID/path
leerool “Eﬁlﬁ &01 stl= et 27 C|2E{ 2| 0| Ct. TiberoZt 28 S M O

lib

Tibero MHOl| A Spatial2t

g5t ?let 2tol 282 uto| U= Bl E 20|t

license
Tibero2| 2t0|M A It (license.xml)O| A= {2 E Z[O|CH XML HAO| 22 AHEIAE HETJ|Z L
2to|M Ao LY 88 =ole 4= QUL
CtE2 otel CI2E{2(of ci st dHOo|Ct.
Stel CI=E{2| Ay
oss_licenses HIEA| E406l0F ol RLEAA 2IO|MAS St HEE &018 4 Q&= O
SlE{2|O| Cf.
nls
CtE22 ot CI2E 2(of cHEt dFo|Ct,
5%l CIE{2] Ad
zoneinfo TiberoOl A AtE5t= AlZHCH It O| L= I E{ 2[0| C.
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scripts

MEHE 26 F=

o —
S 79 o= o] C|aE2(of ALt

CHS2 otel cl2iE2|of cf gt -dgo|ct,

C|2IE{2| 0|}, £t Tibero2 &

5t%l CI™E2|

AMod
=0

pkg

TiberoOll Al AHE 3h= TH7| X 2| 44 20| M F& = CI2E{2|0|Cf.
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2.1. AKX "o

TiberoE 3 AtEste SH N A0 It AAEXS 7Y
e DBA

e SYS

o NAE ZH2| X (sysadmin)

o Of =27 0|M =22 7§ & X}(Application Developers)

o [l O|E{H| O] & AtE XH(Database Users)

2.1.1. DBA
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2ot HOIE FB0ILt R4S 27| 9I5| Bt HMS 4+ BiCt
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Tibero= DBAL 919 22 322 28X0|1 Felsp BT 4+ YES RLAEE A Iot1 o
Ch. XAl LA S 2 "Tibero R E2/E| QHAA"E & T BHC}

2.1.2. SYS

TiberoS 4 x| o} 11 LITH O| O|E{ | O] & Xp&| 2f MIEIH| O|E & &2 St 'SYS'El= AIE A -G E T SYS
AFEXIO| DBA S 0| F0{&|H, O] = UNIX A ¥ (Linux £ FE ALEXtet Hl et H&=S HEBH

Tibero2| LIO|E{ AMM, 7|EHE|O| &, & S2 25 SYS AFEXI| A7|0Ot0f| K FECt 5] 7|BHHO|E, §
= TiberoZt &%t EPE O ol & S 2Tt HS ot LEtM SYS AE XL 2| THE AFEXLIE Ol & 51
Lt = %ol M= QF =T

SYS AtEAtS A& AE 2 L2 €0

a5 oY

ID ID= 'SYS'O|C}. SYS AFEAtE St AF|0HE JHEICE A7|0t2] O §2 AE At
0| £0! SYse S stct,

A= I AL == TiberoS MX|S 0 AFRX7F Q26 ZHO|CH IHAQ == MX| 0
HEE & ALt
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1 Q0jof 5tH AFH Aol Choll 7| =& XS ot ST s>l oF St
2.1.4. OSE|AH0|M == H LK}

O ZE2|AH ol =2 12 JH & XH(Application Developers)= 25 512 @Yo AFEH T2 12 UO|ILI M E
Mol Z2ME M| ZOFO|M AZEQN Y &S St= 7 QI0|Ct of ZE2|AH Ol =28 T UXt=
Yutdo 2 JjH T2 MY LCH= O E2A0|M T2 MO £F0|A Mt T2HE0f 7|0f &
Ct o Z2[A 0|8 =203 7| UXt= OB H| O] A ALE SO A HIO|E{H| O] A O Z2[AH| 0] == 13
2 A5t Feots degs sttt

O SE[AH Ol == 024 7§ LRt H&2 Chs 2 2L

o COJE{H| O] A Of SE2|AH O Z=2 09| A2 /&

OfZE2|AOIE Z2 - = |8 HIO[E{H[ 0] & = HA X HA

OfZZ|AH oM T2 IUS Qe {E 27t 2F

DBAZL LI O|E{H|O| A HEE S+

o N SO OfS2A 0| =220 7Y
o W F0I OfZ2iA0[H 20| 2Ot Y 4

2.1.5. LIO|E{H|O| A ALZ X}

Ol O|E{H| O] & ALZ XH(Database Users)= TiberoS ALE3t= DBA, Y F 24471 of S| 0| =2 12
INLXL, AL X 2FE e

2.2. MX| &4

TiberoE YH4M o2 MX|FCHH A|AHO ChI 22 SEHLI MY ECH

A oy

$TB_HOME Tibero7t MX|= & C|2E{2|0|C}. Tibero A{H, 2EI0|HE 2to| =23 2|, CIkt
2ot 7|58 +¥ste To| X =t

$TB_SID St HAOM TiberoQ AAEHAE O 72 2HE I Z 5t AH|A IDO|CE,
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$PATH oY AARE &

S MU= 2E5tA 22T TiberoE AAEE 4 QUL et etdH & =elste EAVHER

r
0
I
b

a5t Il GNU Bash(http://www.gnu.org/software/bash/) & &
Of met 2HO| TS 4 UA22H, AMStHE=2 X AL 52l 2FA|

UNIX & ZEZEOM etdH,E 20lsts W 2 O3t 20t
e $TB_HOME

$ echo $TB_HOME

/home/tibero/tibero7
O C|2E 2| 2toll= Tibero M, 20| E 2t0| 22|, It 7| s& XA st= T o] QUL
e $TB_SID

$ echo $TB_SID
Tb7

MH| £ ID= HO|EH|O] A2 O| 1 SYUSHA 28 A S A ettt
o $PATH

$ echo $PATH
.:/home/tibero/tibero7/bin:/home/tibero/tibero7/client/bin:...

$PATHE CtSo| C|AE{ 2| E E&tstl Q0{0F SHC}.

CIzEfz] My

o nhA Dt A 22 S 915 REEIEIT} 9IA

rOI-

$TB_HOME/bin Tibero2| Cl2lE{ 2| o]t

Al
=
$TB_HOME/client/bin Tibero2| E20|HE A3 mA0| U= T2 E 20|,

2.3. thSQL KEIZ|E| Al2

18 Tibero 22| X} QHLHA{


http://www.gnu.org/software/bash/

tbSQL FEI2|E|

thSQL REZIEIS A¥sts WH S ke 2ok,

ro

[0l 2.1] tbSQL FE2|E|2] Al3H
$ tbsql

tbsQL 7

TmaxData Corporation Copyright (c) 2008-. All rights reserved.
SQL>

thSQL REEE|7 §H4H o2 AAEMH O|HEH SQL ZFZET| LIEHHACE, 0| ZEZ E0i| A O O[E{H| O
2 AMERE SQLZE S AHE 4+ AT SQL ZFZEJF LIEFLEA] @230 | O|E{H| O] A& &0 Aufjet &
off

A
(=} e
2 “Appendix C. A| s 2”2 & 115t0] off Z et

CIOIE{HIOI& &HE

tbSQL FEE2|E|E A Bt * SQL ZEZ ETJf LIEILIH O O|E{ H| O] A0 H &

I
ol
o

L= B 7t = E

l
+
%

Ci O|EfH| O] A0  &5t= Y2 ths 1t 2L

r°l-

[0l 2.2] tbSQL FEZ|E|E 0|2t CIOIEHI0|A &

$ tbsgl SYS/tibero
thSQL 7
TmaxData Corporation Copyright (c) 2008-. All rights reserved.

Connected to Tibero.

SQL>

= O MO M= UNIX 2 ZEZEO0|M tbSQL REZ|E|S] Al &7 ASAEL HARAES UF oot

AMZBAH I|AIES S o= CtS2t 22 #30] Ut

E My

AHE XHE A7|0F 4H S| O|Fu ORI 2 AR XS T =5HA| pA=0 B, 2lsH
(Mol AEXE S YHoh= EF= oleltt

ES = WAYER ARKS TEOHA FECH B, A2MBE( )0 HAYES 2
=5tz 4% = ol<loltt

Mg 2|2l 712 19



tbSQL FEIZ|E| &0

3 0

i}

o
o
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gdo] Ay

LS M ALE XTI Y SO OB H O] A~ A E &3

PASSW[ORD] APEX I AR EE HE BT

PAU[SE] AMEXI7L <Enter> 7| & 75 M7HA| dA = HE

PING E7 olo|E{H o] A0 Chalf H % 7S T AEHQIX] st

PRI[NT] APEXL7LZ Ol Bt HiQI E H 40| gt g £ Bt

PRO[MPT] AHEXRIZE OISt SQL E&0|LE I 2telE Ot 2 of &= tCt

Q[UIT] tbSQL FE2|E|E ZSZ o0t EXIT B0t Y

REST[ORE] dElet HEE It 2 2 E SR SOt

R[UN] X SQL HIH L] SQL 2XO0|Lt thPSM T2 ] S A3 st} / HHO| Q)
S strt,

SAVE MENSH 2 E Mol X Fetot

SET thSQL RE2IE|Q Al AR HaE AT STt

SHO[W] thSQL R E2IE|Q A|A-” HaS S350t

SPO[OL] StHO| £ = LHES 2F 2AF otYol M35 g NZ&stHL B &
=

STA[RT] ATEE DU S Asct @ BF L S Lot

TBDOWN Tibero& & & oHC.

UNDEF[INE] StLt O] &2 HIQIE H 45 ALK BHCY

VAR[IABLE] AFEXIILF ol HiRl E H A5 Mt et}

WHENEVER ol 7t dlst 92 &= doletrt

&3

tbSQL & 2| E|0ff B gk XtAl et L§ E 2 "Tibero 7 E 2/ E| FLIM"E &L

12 2= Aol AF|Otof| o 4X| SO A=A LOtET| M= LS BZ0HE AL ettt

CIS2 SYS ALEALZ H|O|EH| 0| 20 H %5t LS BF 0 E & sh= O O[ L

[0fl 2.3] LS HE0{2| &

SQL> LS
NAME SUBNAME OBJECT_TYPE
SYS_CON100 INDEX

SYS_CON400 INDEX

SYS_CON700 INDEX
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_DD_CCOL_IDX1 INDEX

...... L A=
UTL_RAW PACKAGE
DBMS_STATS PACKAGE BODY
TB_HIDDEN2 PACKAGE BODY
SQL>
SEAO=thSQL REZIEIE AEL I ALEXIS HOE @l MSE= BEF0O0|H, SQL =& = &
%‘ W X|&st= 0= Ottt 24 tbSQL 7 E 2| E[0AM B AtE S + AT =, tbSQL FE 2|E| 7t Of
Ll JDBC,CLI SES 0|2510{ H£3H A2 0] HHO{E AIREH 4 QiCt
[0 2.3]0l M= SYS ALE XS] AZ|0t0| ZXSte 2= A 7t EF €Tt SYS A7[010( = TiberoZt &4
25 et Ao WEHSZ ALZk= A 7t ot whetM X 7 Biol &= E ot
CHS2 LS QYO & A™ St X AIAE0| H&5HD U= AMBAE 3| 6h= oot

[0l 2.4] LS BE0{2] W - AFSA} =3

SQL> LS USER

USERNAME
SYS
OS2 LS BZE 4Astof T Hlo[EH| o] 20 = 5t= EI0I& £2H0|AE =3|5H= of ofCf.

[0l 2.5] LS H2i0{o| A3l - EHlo|E2 AH|0|A =3

SQL> LS TABLESPACE

TABLESPACE_NAME

SYSTEM
UNDO
TEMP
USER

= =
SQL 2ol M

CHE 2 VSSESSIONO|2t= R & 0| 8510 TYPE Z&0| 'WTHR'?l LI 0| & Z3|5t= SQL

St= O O|Ct VSSESSIONE 22| MM IDE LtE ot= O

MO
o
o
|l
0
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[0l 2.6] SQL 2&2| &% (1)

SQL> SELECT SID, STATUS, TYPE, WTHR_ID FROM V$SESSION WHERE TYPE = “WTHR";

SID STATUS TYPE WTHR_ID
10 ACTIVE WTHR
13 RUNNING WTHR

2 rows selected.

CtS2 SQL EEE0| of 8t ZF=fgt 4Ho[C,

UUIN O Z SQL =& AEe njf X[7of & +&0| UL O] #2 2 ANSI(American National Standard
Institute) 2} ISO/IEC(International Standard Organization/International Electrotechnical Commission)0f| A
SS2E AMHsH A H(relational) £= ZHA| 27 & (object-relational) H| O|E{H| O] & 210{0|C}. &, SQL

s
== OELL

=<0

SQL EE2 1992 11} 199901 242} B 22 & 37F A F = AT 1992 0ff & ® El SQL EE2 SQL2
= SQL-922t1 =2, A 'Y HO|EH 0| A5 et AU = H2E UL

rok

199940f M HE SQL EE2 SQL3 &= SQL-992+1 22|, SQL20| ZAA K| & 7HE S =6t =5
St 74 & 2t & | O| E{ 1| 0| A e10{o|LC,

SQL EZFOIAM Folstl U= SQL = &2 I A ChE 2t 20| L Ct.
e 0| O|E X Zt0{(Data Manipulation Language, O| 5t DML)
e 0| O|E{ 7§ 2|0{(Data Definition Language, 0| St DDL)

e O O|E{ X|0{0{(Data Control Language, 0|5t DCL)

M A= M ISRt ek A DCLO| thet L E2 23 =M & &

DMLO| ¥&tE|= SELECT &2 i1 0| &

02
rol

tCF.

[0l 2.7] SQL S&2| & (2)

SQL> select SID, STATUS, TYPE, WTHR_ID from v$session where type = "WTHR";
...... [ 2.6]19 H¥ Hyel 5. ... ..

SQL> select SID, STATUS, TYPE, WTHR_ID from V$SESSION where type = "WTHR";
...... [ 2.6]19 H¥ Hyel 5. ... ..
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SQL> select SID, STATUS, TYPE, WTHR_ID From v$session Where type = "WTHR";
...... [o] 2.6]19 H dzsl ... ..

N

SQLEE2 AEAE PR 222 BN H('") L& H2MSTH()E 7
= 8% 4 ULt 9 oM E 25 [0 2.6]5 M#F Hijel 5

JB{LCHE T 22 SQL BES A¥ste 1 Hie on| & Zatact,

SQL> SELECT SID, STATUS, TYPE, WTHR_ID FROM V$SESSION WHERE TYPE = “wthr-;

0 row selected.

2.4. A=Al L E|o|E MM

= 20 M= HO|EH 0| A AE5HY| 2o ArEXL2t B0l 28 ddots Y s 2ottt

A2 XS M A 5t2{ ™ CREATE USER 28 AM=3H of st}

SQL> CREATE USER ADMIN IDENTIFIED BY "password123";
... "ADMIN® o] 2}= o] 529 AFgAIE M3l u HAYEE= “passwordl23® 02 3Cf.
User "ADMIN® created.

SQL> GRANT CREATE SESSION TO ADMIN;
< ADMIN AFGRPlA] AHE AFE 7 S SAS Fofei.

Granted.

SQL> GRANT CREATE TABLE TO ADMIN;
- - -ADMIN ARERPA EHlo]E& 44 + Sli= 54

Granted.

o

o

%
e

SQL> CONN ADMIN/PASSWORD123
-5 VRS ADMIN ARSAEE o] Ej o] e &g},
TBR-17001: Login failed: invalid user name or password.

No longer connected to server.
AR EE O aERE FEER o]EHo] s HEe] gl

SQL> CONN ADMIN/password123

Ct=S 2 'ADMIN'O|2t= AFEXHE M- st MM (CREATE SESSION)Z} E| 0| 22 M (CREATE TABLE)
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LA EE g2 QJEe Fodjo]Emo] o] thA] Hgoh.
Connected.

SQL> LS
b AN E AgRlo]BE Azlul AF] 7L lTH
SQL>

[of 2.8]12 IS 25 2tESHH TiberoO| '"ADMIN'O| 2= M 22 ALE X7t FIHEICE

=2| 4y

Blo|= & MM 35l2{™ CREATE TABLE 22 AFE3l0

-

ot
CHSS 'PRODUCT'EH: H|O| S M43t T 4749 22 O 0| 2 &QI(INSERT)3H= 0f 0|t
[0dl 2.9] CREATE TABLE 22 0|28t E|o[=2] MM

SQL> CREATE TABLE *PRODUCT"
(
PROD_ID NUMBER(3) NOT NULL CONSTRAINT PROD_ID_PK PRIMARY KEY,
PROD_NAME VARCHAR(50) NULL,
PROD_COST NUMBER(10) NULL,
PROD_PID NUMBER(3) NULL,
PROD_DATE DATE NULL
)E
Table "PRODUCT" created.

SQL> SELECT TABLE_NAME FROM USER_TABLES;
. .USER_TABLES:2 # A HJo]E[Ho] o] H3F AFEALS] BE EHo]ES dsl= & Holrf.

TABLE_NAME
PRODUCT

1 row selected.

SQL> DESC **PRODUCT™
.DESC+= PRODUCT EJo] & ofH ZAwo| Sli=%x] Z& 3} thSQL FEe/E[S] @ ofo|r}.

COLUMN_NAME TYPE CONSTRAINT

PROD_ID NUMBER(3) PRIMARY KEY
NOT NULL

PROD_NAME VARCHAR(50)

PROD_COST NUMBER(10)

PROD_PID NUMBER(3)

PROD_DATE DATE
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INDEX_NAME TYPE COLUMN_NAME

PROD_ID_PK NORMAL PROD_ID

SQL> INSERT INTO "PRODUCT"™ VALUES(601,"TIBERO",7000,"",
to_date("2004-12-31 09:00:00", “yyyy-mm-dd hh24:mi:ss®));
...SQL FFo] waf Fn2EC ") Z PRODUCTO] X3 std A7n} A AR S
i tEARE ofd o)l FAFE AREE 3l
...SQL Fof wief FLulsEC ") HoJE o] FF e EXE dlo]E o
Abgshet.
1 row inserted.

SQL> INSERT INTO *"PRODUCT"™ VALUES(602,"TIBERO2",8000, 601",
to_date("2005-06-21 09:00:00", “yyyy-mm-dd hh24:mi:ss®));
1 row inserted.

SQL> INSERT INTO *PRODUCT"™ VALUES(603, "TIBERO3",9000, "601",
to_date("2007-01-01 09:00:00", “yyyy-mm-dd hh24:mi:ss®));
1 row iInserted.

SQL> INSERT INTO *""PRODUCT™ VALUES(604,"TIBERO4",10000, 601",
to_date("2009-04-30 09:00:00", “yyyy-mm-dd hh24:mi:ss®));
1 row iInserted.

SQL> SELECT * FROM "'PRODUCT";
---PRODUCT #]o]& 2] X Ho]JE& &3 SQL g/t

PROD_ID PROD_NAME PROD_COST PROD_PID PROD_DATE
601 TIBERO 7000 2004/12/31
602 TIBERO2 8000 601 2005/06/21
603 TIBERO3 9000 601 2007/01/01
604 TIBERO4 10000 601 2009/04/30

4 rows selected.

Tibero= USER_TABLESE H|R?%t 02| §& FE M SStCt. 0| R E Solfl &Af O O|E{H| O] A0f & %5t
IS

ArSAZEE 2 4 Us A7 AH 9 thdet §2E & & UL

Elo|2 442t HOIE &S 2ABSINCH 0| 2& FS AR KT £ CHE 2& S Ao,

= oA oM = thSQL 7 E 2|E[ S 0| &3 [0f 2.8]0M et ADMIN2 Z TiberoOf & & Strt.
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Al

$ tbsqgl ADMIN/passwordl23

thsSQL 7

TmaxData Corporation Copyright (c) 2008-. All rights reserved.
Connected to Tibero.
SQL> SELECT * FROM ""PRODUCT";

0 row selected.

? O E EH [0 29|01 M ME 4742 22 O|0|H 7t EHE(X| = AS & £ QUCH 1 O|F = Tiberos=
EUMME 7<|°Jc>r7| mf =of o MMoA AT OIOIH 2t A S st7| ®7HA = Cf
A 4= HAO|CH M2t 4712 22 TIO|H & &elstH ™ o|™ & F([0ll 2.9] 3tH)
2H 2 M O commit HE S A&l sl oF SHCt,

commit 3 S &= YH2 Ch51t 2.

SQL> COMMIT;
Commit succeeded.

SO 2t RE|H F HN ZE HO0|AM SELECT == A5t 4742 22 HO|E{ 7t EHE =X &eletrt.

CtE2 7td9 AlLe[ 2§ 28510 sSQL =8 = & sth= ol Ot
AlLtE| 2= oot 20

e 8,500 N|2+e| 2 E K| &2 7}H(PROD_COST Z&H)S 10% QA3 =0l CIAl O|F AMENZ =T} OF
SHCt,

e TIBERO2 X &2 H O|¢f B SHX| Q=L
ALIE[2E 7IE22 SQL 282 ddsts g2 st 20
SQL> UPDATE "'PRODUCT"* SET PROD_COST = PROD_COST * 1.1

WHERE PROD_COST < 8500;
2 rows updated.

SQL> SELECT PROD_NAME, PROD_COST FROM *"PRODUCT";

PROD_NAME PROD_COST
TIBERO 7700
TIBERO2 8800

M2z zlale] 7|18 27



TIBERO3 9000
TI1BERO4 10000

4 rows selected.
...8,500¢ mjure] mE AF° 7FZ(PROD_COST Z#)S 10% 943 SQL HForf.

SQL> ROLLBACK;
---TA] ol g E BEd

Rol Iback succeeded.

SQL> DELETE FROM "PRODUCT™ WHERE PROD NAME = "TIBERO2";
.- .TIBERO2 A& U= #nj}x] ¢ki=r}_ nje}x] PRODUCT EJo]E o4 o] A& AFA]str].

1 row deleted.
SQL> SELECT PROD_NAME, PROD_COST FROM *PRODUCT™;

.. .PRODUCT #Jo]E-& %3]}, TIBERO2 A& 2lA]E Sz,
10% 9/3F=l=l TIBERO #]#(8,500¢ m/#h)& o]z Aeo rlz oz Zul ol

PROD_NAME PROD_COST
TIBERO 7000
TIBERO3 9000
TI1BERO4 10000

3 rows selected.

SQL> quit
...quit FHols dA M 9 EPAHES v AuUsly foJEHo]A FHES FEF.
mlel4] TIBERO2 A2 PRODUCT Hjo]E oAl 2+d3d] A AX STk

Disconnected.

$

SQL =& 2 Adot= Ol U ALSKo| A £ E SH2 R S50t DBAGEE 0 22 AFE X2t

HOO|EHO|AE A2 HE[SHA SQL = &S A & UL B E[X| A2 EH I =0f 0 H SYS

AZ XL DBA Gt S 7H8 OHE AL XHZ H &5t 3 2 R0l #OF 57| I =O|Ct. O] & s & 5H7| 2
A

= =
5 o EFES Zo} sHLto Hetz MM G HiH S

12

==

S
AT 20| B KA B AR S 5.2 SEB 5.4, A ES FDFCL,

Am
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CHS2 SYS AFSALZ H|O|EH| O A0 H &3 & [0 2.8]0 M 4-J e ADMIN ALEXIO| Al DBASHE S F
= ofof

$ tbsql SYS/tibero

tbSQL 7

TmaxData Corporation Copyright (c) 2008-. All rights reserved.
Connected to Tibero.

SQL> GRANT DBA TO ADMIN;
Granted.

ADMIN AFEXHE Of Ol ALESHA| BhE & 20

LS

rr

it ¢

ro

SQLHEH

njo

Al
=

0z
o
inl

SQL> DROP USER ADMIN;
TBR-7139: cascade is required to remove this user from the system

SQL> DROP USER ADMIN CASCADE;
User "ADMIN® dropped.

2| o J o M 20| ADMIN AFEXQ| A7|O0| H-HE ZE A E tH 5| K|

5l2{™ CASCADE &M
S HFEA| AF25}{OF STt I X| k2™ TBR-7139 0|2 71 &A1 5t 11, ADMIN AF2 Xt= O O Ak Of| O E{ H]|
o A0 H&E + A =L

25. 7|81 BE=

= B M= TiberoE 7| S5t SEE I AtSst= FF0{2 0| & AtSots I E &3 ettt

2.5.1. tbboot

thbooti= Tibero?h 1%/ £l B &0 A| A3 OF BHCH E8H*2.2. | 2 0 A AFHEO| thhootS A%
5t71 Holl BEEA| EE# 47} HITh2 A E{0f QLO{OF BHCH O] T 0|} BRAE HZHH 4 = $TB_HOME
T+ $TB_SIDO|CH. 3t thboot= A% TS M B 4 Qi HBH0| YU ALZ XM 0f =+ Tibero
B 7|5 4 UCk W2t Ol =OF 217 LB 4 910 FM4 Tibero AXI B AHSXITH Tibero2
MY OO0 YIE 4 YRS RS MY US BHCH

kel o]  BH(permission) S A FsHe WEl S TSR Ze}

$ cd $TB_HOME/bin

$ chmod 700 tbsvr tblistener tbboot tbdown tbctl
$ Is -alF

total 56
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drwxr-xr-x 4
drwxr-xr-x 13

tiberotibero 4096 Dec 28 18:12 ./
tiberotibero 4096 Dec 20 11:59 ../

...... sk e L
—-rwx-—--—- 1 - tbboot*
—-rwx-—--—- 1 ... tbctl*
—-rwx-—--—- 1 . tbsvr*
I rwxrwxrwx 1 ... tblistener*
1 rwxrwxrwx 1 ... tbdown -> $TB_HOME/bin/tbsvr*
tbboot2| AFSH 2 ChE2F 20t
tbboot
tbboot -v
tbboot -h
tbboot -C
tbboot -c
tbboot [-t] [ normal | mount | nomount | resetlogs |
NORMAL | MOUNT | NOMOUNT | RESETLOGS ]
tbboot -w
=M PT
=M0| gl= 4% TiberoE FE Z E(bootmode) = NORMALE 7| S5t SMO|LCt,
-h tbbootE ALE35HY| ?let ZtHB EHE EHF= 40|
-v Tibero2l HE HE S B2 F= FH0|C}
-C TiberoO| M AtE Z+5 6t character set § 22} nIs_date lang 82 & EHF = SMO|
Ct.
-C TiberoZt replication modeZ &= AUS &2 replication modeE ALESHA| Y=
=M0[Ct,
-t Tibero MHE 7|5 + U= SEO|CH O] FH 2 Y=0| 7tS5IC
TiberoO| A = tbboot0] £ E 2 = (bootmode)E A S StCt 2t 2 =0f o) & XtA| & LY
g2 o HES FHAsC r
- NORMAL : X 22 HO|HH| 0| A9 EE J|sE AHEE & U= ZEO|C

NOMOUNT : Tibero2| ZZMADH IS A|F7|= 2 E=0]|LC}

MOUNT : B| || S+ & {cll AtEst=

2ol

RESETLOGS : Tibero AAHE 7| S ™M 2 ot e x7|

=7 0| F0| AFEst= ZE0[C0

Sh=
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I
¥

AMof
=0

-W TiberoZt 2 QF X|Zt

o

H 1l J|Sot= 40| L.

J|=¢& mf QLo mat 2o X[ 2ol A =EE ¢
HALAET URXSHE A2 NORMAL EEE 7| S5t0
EZ J| S} MOUNT BEER J|S5t= A0 =

fiLck
NORMAL
JIH 22 HO|HH0[£S BRE V|58 AM8E & A= ZE0[.
AHE O = Ehs 1 20

$ tbboot NORMAL
listener port = 8629

Tibero 7

TmaxData Corporation Copyright (c) 2008-. All rights reserved.

Tibero instance started suspended at NORMAL mode.

oz Z8et AR TiberoZt 7|5e If A}& 22 It =+ (crash recovery)
2 “11.3.2. It S5+41"8 F st

NOMOUNT
TiberoQ| ZZAM| A J|SA7|= ZEO|CH YHIA O 2= 0| ZEE A6t A= A @1 TiberoZt
7| &8t CH=0l CREATE DATABASE 2 0| 2510 H|O|EH| 0| A E MM St= ZAL+Hof iCt.

AHE O = EhE 1t 2

$ tbboot NOMOUNT
listener port = 8629

Tibero 7

TmaxData Corporation Copyright (c) 2008-. All rights reserved.

Tibero instance started suspended at NOMOUNT mode.
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MOUNT
AlCiof =45 @l AFEst= 2 =00

AHE O = EHS 1t 20

$ tbboot MOUNT
listener port = 8629

Tibero 7

TmaxData Corporation Copyright (c) 2008-. All rights reserved.

Tibero instance started suspended at MOUNT mode.

RESETLOGS

Tibero MH & 7| S5t= HEOM 20 TS £7|3t5tH 0|0 S5+ 0| 0 AFE5t= 2 =00

=

AHE O = EHS 1 20

$ tbboot RESETLOGS
listener port = 8629

Tibero 7
All rights reserved.

TmaxData Corporation Copyright (c) 2008-.

Tibero instance started suspended at NORMAL mode.

o

an )
RESETLOGS #E 2 E&= A M0 HO|E{H 0| ATIH|H AN O 2 ZREUS R0 = AEE
o, 2t TiberoZt 7| S&™ NORMAL 2 =2} Eo'aw SO AM S “11.3.3. O|C

=702 &gt

2.5.2. tbdown
tbdown= X S Sl TiberoE SE5t=
tbdown2| AFEH 2 CHZ 2} 20}
tbdown

tbdown -h

tbdown [-t] [ normal | post_tx | immediate | abort | switchover | abnormal |
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NORMAL | POST_TX | IMMEDIATE | ABORT | SWITCHOVER | ABNORMAL ]
tbdown clean

rz

uy

TiberoO| A{ = tbdownOi| Ct2 = =(downmode)E Al S
LHRO —H|:|- I—lol LHQO =t

|'0II

FCt ZF 2 =0f o 8 XRAeF

I-_I
_Ol
o

~ POST_TX: 2 Edi™MM0| 22 Wh7tX| 7|Cte| 11 LEM TiberoE S&ote ZE

~ IMMEDIATE : 81X 4% Z0l R £ &tolg M2 STAI7|H, I% 50l RE

B M S E8H5L T TiberoE £ E56t= ZEO0|C}
— ABORT : TiberoQ ZEMAE AHZE SF25t= Z=0|C}.

— SWITCHOVER : Standby DB2} Primary DBS =7|3A|Z] ¥ Primary DBS NOR
MAL 2EXME SZ5t= Z=0|C}.

— ABNORMAL : Tibero MHO| H&6HX| 210, MH ZZMAE REXH LHMEZE =
A7l 2 Eo0|tt,

clean Tibero M7t HIZ S SEE JEI0M =5 S0 A
o XtA =S ol Ml st= SMO0| Lt Tibero MHIE 29

1]

|

Tibero MH 7L killdh 22 A/ AR L2 BH0{0f 2o HIZA4E 2
o S/ M Z22LE Motz XA S0| s A = X| 42 4 ULt O]
A= o2 HAXE S MHIEHIE S SEEUCHE A S QA

E M EE 57| Mol EEEA] thdown clean2 Z O|FOf| AF25H X121 S Sl M| Al 74 OF BHCF

MHZIHIEEH 22 SEEYHEE 7|3 Dt2t0|H BOOT_WITH_AUTO_DOWN_CLEANS Y
Z H4E5tH XAt52 2 o|Hof| AtEet A S afA Sty FEAZH 4 ULt O] FF 250] "tbdown
clean" is executed automatically. M| A|X| 7} S €Tt Tibero 72| ¢ 7| 2XH 22 Y2 AF &[0 U
OCOZ QMHAXE &SHAR QAR T2 L= AEXI ZEMAE ZA Z kill 5t =X &0l
= 27t UL

tbdown H&E 2 0| 85t0{Tibero A/HE S EZAIZ Il ABNORMAL 2 EE K| 2|8+ & & CH2 2 = (downmode)
0| M = tbdown ZZMATJF MHO| 2 &5t MMHS 0 BHS LA MHE SEAZICH

Mg 2|2l 712 33



tbdown ZEZM AT MHO| E&5H| st 8AE H YL locahostE2 D™E O M TE He = X7
s} mt2to|E ' LSNR_SPECIAL_PORT'?} ZCt. LSNR_SPECIAL_PORTS 7|E§kf LISTENER_PORT

10|C} Cigt A1 M o2 | SNR_SPECIAL_PORTZ #4352 & mjol= A E 40 localhost= At

+
25 4~ QOM L2 SAE Y QO|L} IPE HA MO R AFE35] 0}

oy

C.

2| AL S thdownZ 2M AC| £ QA S HIOFA QU QZ TZHAJIOIU e QZ ZTZN A
AY E0A &S SHET) thdown Z2M AT ABNORMAL Z =2 Tibero MHE SE2AIZ T = MH

of A d&okx @10 0so ZH & AQEE AESIH MH ZENASE THE SEAIZICL

1]
K

1. Sl Tibero MHO| B &5t1 = HM0| EXfst= 20| 2 2= 40| &= tbdown BH
5tH NORMAL ZEZ MAM0| I Z2¢HX|, IMMEDIATE ZEZ HIZ &2
X OfLH MH SEE F

|-> £
o
P v

2. 0| ZOllAM MHSH= thdown W I} CHR2 ZE= SYS AFRAE FH45HthSQLY SQL ZEX
ME 7H53StCt 0| & S35t Tibero MH It X =X 242 RIZ0AM thSQLE 0|85t MHE &
AlZ! 4 Q)C} T, ABNORMAL £ E2| thdown BHH 2 thSQLOIAM AFREF 4 QiLCt,

3. WindowsO| A MH|A 22| XHE Sl M Tibero MHIAE SXAIZ A2 7|28 2 F IMMEDIATE
D EZ Tibero MHIt S=EEICH SHAEH AFEXIL JetoctH =7[3F m2td|e 'SERVICE_CON

F

TROL_STOP_DOWN'Z 0|85t &8 EEE 48 < 4+ UCh
NORMAL
Azl S

=]
MHE =2 AZICH YT tbdowns &

R = Adstn LHH O AFSXHE O O| & O O| E{H| O] &
of §&< 4 g7 =t SHX[ T tbdownO| Al (7| &of OfA| T O[E{H| O] 20| FHE5TH AAEAE AAR
H&E2 22 W7HA A St gL0| CIOIEHIO| A E A& ALSE &+ QUL

AtE O = Ch= 2t 2L

$ tbdown

Tibero instance terminated (NORMAL mode) .

POST TX

2

rn
Im
u

A H0| 2 T7kA| Z|Th2[ 2 LEAM TiberoS S E5t= 2 =00

POST_TX= TiberoO| SYS AF2XAIZ 45t CIS 2= ERZMMO|

£ ZEAM7ZICH tbdown 20| Al ZHE|M O = O O| E{ H| O] 201 H &

M2EZ EHMMES A2 4+ QA EICH CHEH A3 o S0 EX
t

KH A
xy
210 3B 4 YO, HUOLL BYS 5h= £7F ISR T 0B

F

=
A
T
A
(L

L

L _|=>‘= ﬂJ°" mtj

|0l& &5 S=otA =t

H—T= o

L2 EO|C} TiberoOff SYS AFEALZ H &S CHE 2 M2 H 50| B0 A W 7HA] 7|
t

& i 7bA| 7| EFElEE O B Tibero
gl oln g Y MEME
2 AN E= S WX At
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S5t thdown A Z O] Al ZE|™ HO[E{H| O] A0 H&E E2I0|HENA M| BE2E 22l= MAXE 2
LYK &=Lt thSQL REE|E| SOM = SE0[HETL M SRE SA LA Rt A5 BHS 4
2 H{2A Tibero7t SEEAZSS L =Ct

o & =™ L322 £

$ tbsgl admin/password123

tbSQL 7

TmaxData Corporation Copyright (c) 2008-. All rights reserved.

Connected to Tibero.

SQL> CREATE TABLE T1 (COL1 NUMBER);

Table "T1" created.

SQL> INSERT INTO T1 VALUES(10);

1 row inserted.

SQL> SELECT * FROM T1;

coL1
10
1 row selected.
..o] AlFo)A] tbdown POST TX %3S 2alsic).
...thdown H3F& EdAHo] LL}r]E rJfer].
SQL> COMMIT;
Commit succeeded.
..ol AFeA A Z Av]7} FEE I thdown o] Fdrf.
SQL> SELECT * FROM T1;
TBR-2131: Generic 1/0 error.
AHZE FEEJCEZ thSQL FEEE|9 ZFIZEoJA = TBR-2131 of2/7} A EHCE.
IMMEDIATE

SN s Sl 2= MUES JHE STHAZ|IH, MY S0l 2= EXWME S SUSHL TiberoE S&5t=
L E0|Ct IMMEDIATEE TiberoO| SYS AIEZXE HESHOS X &8 S0 2= AU S AN E T2
5t X SO0|E RE EHMME S EUSH & TiberoE SEAZICH Z2I0|HE0N| A Tibero SE2E LXK
Zot= A2 POST_TX 2= ZCt ESMMO| 22f AE2|= &Y Sol| AJACHH, 0| F 25+ S SHY| 2
S A Chas AlZHO] AE 4~ QUL
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$ tbdown immediate

Tibero instance terminated (IMMEDIATE mode).

ABORT

Tiberol2| ZEMAE AN E SE6t= E=0|Ct. ABORT+= Tiberod| SYS AFEXIE & &5 CHE Tibero
O MONP ZZM AT EE ZZNAE OSS A S5 A|JEES MEstH ZM =z SEAZ|= ZE0|C}
M2t 0] EE = H[AAOf| AHESHH CHZ #HOf| TiberoE 7| e M ot 5+ 2}FO0| E RotCt.

ALE ol & CHS 2 &L
$ tbdown abort

Tibero instance terminated (ABORT mode) .

ABORTE= TiberoZ7t ZH Z SEAF|EE AtE5tH A|AH 2| AAE A S 713 7t QLT w2t M 7t

SEE O30l 37 H Z22l(Shared Memory), Ml OFEZO0{(Semaphore) S2| A|AE Z[AATF HOIJUS
T M, 21 mWAUOo|Lt OO MU= OtEHILA|O|CE S CHE HOf| TiberoE 7| S & mf mh& =0

Mo o

o
AlZho] 28 &= UL,

62

ABORTE Cl31t 22 Z0B MSHE2E ALZE S HFsiC)

iz

d 9 Hldf &Ef7F &S] TiberoS SA| SE0li0F st A7

°
ol
oln

SWITCHOVER

SWITCHOVERE Standby DB2} Primary DBE &7|3tA|Z] & Primary DBE NORMAL 2=X 3 S =6t
= 2 E0|C} 0| 2F 2 El Kb B L & 2 “A| 13% Tibero Standby Cluster’@| “13.7.1. Switchover'E &1
SHC},

rol

ABNORMAL
Tibero MHO| HE55HA 20 M Z2MAS FX2H ZHZE SEAZ|= ZE0|C

ABNORMAL2 Tibero A HOI| & &6HX| o410 SXH Tibero Al AEQF Aol 0Se ZA £E2 Al1Y
2 A8l RFx2H M ZZENAE LA ZE SEAF|= ZEO|Ct M2tA O] 2E= H| & Ao AHESHH,
CtSHOl| TiberoE 7| s Mf ot =+ 24F0| Z 26t

AHE O = EhS 1 20
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2.6.

$ tbdown abnormal

Tibero instance terminated (ABNORMAL mode) .
ABNORMALL= Tibero7t ZX 2 ZEA| 7|22 AIR6HH AAH ZAAZE Gf|X| 2 & 2 QC},

et MHIZE S 2E CHSol & 35 ol 22/(Shared Memory), Ml OFE0{(Semaphore) S2| Al AE 2|4
AT EORIE & U2el, 21 opOo|Lt H|O|F o = OtEHZHX|O[CH S CHE HOl| TiberoE 7| &€

o
o mpss S50 22 AlZH0] 28 &5 QLY.
ABNORMALZ C}S1 22 4200t HistHM o2 AlZet S HEsC]
e Tibero2l IR O H = QIS HMHO S5 =7tset 8%

e ABNORMAL 2| CtE B2 ZEEZ T2 HWHS UHE T SEIH XA LD JYS I ZHZE SA SZHOF

e He
o HWLHOS 59| 9|2 X0l 29102 Ql5to] 2|7} L4510{ ABNORMAL 2| THE & 20| Ao
Aust AL

gh
rr
ox
Ho

e H/WO| X7t &4 5104 TiberoE Al ZE3H0

HZ

d 59| & LB 7t U5t TiberoE SA| S=350F st E 2

°
ol
oln

Binary TIP AFZ

Binary TIP(O| 5t BTIP)2 Tibero Initialization Parameter ztS HIO|L 2| T+ HE| 2 N &5t
1 ES TIP L2t AHO|H 2 2Y 5 HAS m2tn|EH 2 ¢t MESHH g 7

[== R L

om
E)'E
B
T
)
o i
1
¥0
fu}

BTIPS| 4442 Ch2o DDL 122 A% stk

SQL> CREATE BTIP FROM TIP;
...$TB_HOME/config 3}9< TIP #ZHE BTIPS
...$TB_HOME/config/$TB_SID.btipE /4 s+c}.

SQL> CREATE BTIP="PATH" FROM TIP;

..BTIPS $TB_HOME/config o} xeo] A4slx
= Z7 BTIP BYFe Ho 25 574 du.
.o S HEEA] _btipo]ofoF .

R

\J
—_
ol
==

BTIP It 2 F£E517| A= $TB_HOME/config 5t/ $TB_SID.tipdil BTIP_FILE_PATHS
Of BtCt O] metn|H = BTIP MY HUfFZ2E LEHHC 7|28 oz FEe of $TB_SID.tip
BTIP_FILE_PATH I}2tA|E 7} M- 20f QUCHH, BTIP_FILE_PATHS| BTIP Tt o M mi2tA|EH &
Ct BTIP It = AHESHY| /s A = $TB _SID.tip It 0l = BTIP_FILE_PATHTH A& &[0 QL0{OF &L

O E

[
Mo 2

i
P
£0

ALE S TIP IO HE = HEXE T3 Ct,

Mg #zlel 712 37



SQL> SELECT TIP_FILE FROM V$INSTANCE;
TIP_FILE

/home/tibero/work/7/config/t7 _btip

.. -$TB_HOME/config 3}¢/<] BTIP FHYS AR Fo]rf|.

otet
to

uu Ho

! B & HE S BTIPO| X &5t ™ CtZ2 DDL #+&S 0| &35t PrH st 11 st
X =3

oA oy
o
I o

I

r
r

SQL> ALTER SYSTEM SET PARAMETER1 = NEW_VALUE SCOPE BTIP ;
.. .PARAMETER1 9] #Z ¥ ZF NEW_VALUE+ BTIPoJ% HI% 3]
...0+> P8 E PARAMETER1S) #-> NEW_VALUEZ -F=F8lr}.
...DDL 7% 3 ¥ PARAMETER1°] #l2 OLD VALUEO/C}.

SQL> ALTER SYSTEM SET PARAMETER1 = NEW_VALUE SCOPE MEMORY ;

...PARAMETER1S ®F¥H zk NEW VALUE= 29 59l Al Zojuk 895}l
...0< g A PARAMETER1S] #-2 OLD VALUE©o]C|.

SQL> ALTER SYSTEM SET PARAMETER1 = NEW_VALUE SCOPE BOTH ;
...PARAVMETER1S ®F ¥ zk NEW VALUE= 29 A F I BTIP EF HY935HH
...0~> 52X PARAMETER1S] 7S NEW_VALUE©]U}.

...DDL 7% <& % PARAMETER1S Z= NEW_VALUE©O/TF.

BTIPO|| A TIP Tt A4 5}

rir

A2 28 32 MHIIBTIPE AHE Y Tf 7S SHC

SQL> CREATE TIP FROM BTIP;
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M3 utddp 4iojg £

2 FOI A= Tibero®| TH2 3 O|E{ & 22| ots S M BICY.

3.1. 4IO|E] & 2=
Tibero®| CIO|E{ & X Fsts REE ChER 20| & JHA YYo= Lisict,

o =2H N Y Y
- e MY Y e The R 22 T3 Bt ot

delgulo]~ > glo]& AFo]A > ATIHE > oJAHE

o =08 MY ES

3.2. 0| £mH|0|£

HIO|E AHO|AE =28 M FG S| MY FH0| ISH2Z TRELCH =28 M A0l =
Tibero2| 2= HIO|H 7t M &N, S2|H M & EHo|= 0l mtAO0| 5tLt o] & A FE Tt A
Olc= =2l & EH 22|18 N Y S A&7 7] ?Iet =HelolCf.
E —
3.2.1. H0|8 2H0|A& A
HOl& AHO|AE A F J7tX| +4 2 Z Tiberol| H|O|E{ & &N &G},
u —
HIO|Z £mjo|2o] =2|X 4
HOl& AHO|AE MM E (Segment), 2 AHI E (Extent), O O0|E &5 (Block)2 2 T4 EIC}.
THEE oYy
MNIHE AARES HEo|Ct. 3tLtS| E|O] &5, QIHl A S0l i S5l = A 2 2 CREATE TABLE
52 =8= ddotH dd =
HMisZ utd ot Glo]E] 22| 39



FHes (MY

10
|>
gl
[m
1p
rn
o
S
m

i
Jh
10

bal

Zo[Ch MOIHEE A

o
ra
mun
N

=
55 29 2ot MOHE FIEt.

= =} [=] L
2et &8F Tibero= E|O| 2 AHO|A0M HEE =25
51 =]

CiolH =5 Cf| O|E{ | O] A0 M AbS St H|O|E 2f =& T2 O[T, Tibero=

CtES2 OIS 28 0[£9 =28 714 S LIEIL = 180t

[A8 3.1] HI0|E £H|0|22] =2|X 31

Database

Segment 1 Segment 2

Extent 1 Extent 1

Extent 2 Extent 2

rr o

oA MY E9 s Helste SOl thet XM B L 82 M4 A7(0F A 22" E

ro

El0I= £H0]22] =21 7

BHol2 2H0|A= SEIH2Z 2] 712 HO0
0

= | o}
oty 21 oS U

|E =
| S5t HIO|H & M & & UL
BIHSIA AHE Rl = F EIOIE AH O] A0 E| O] = 2 21|
20| ZCh fLt5HHE BHE|O| S AH 0| A5 WM ASHE S2t0
=0 AI| W =20f CHE BO| 2 AHO|AF KN LT 4 8l
AH O] AF XN Eot0 SAIO HAM A= ZH0] T OB H| O

r°l'

|
Cf. O
EAS!

o
ool

CtS2 HOlE 28 0[A9 22|18 714 &S LIEL = 80|

QEAM)E SEINCE MZE OHE C|A 30| X &st
ClA39 5| =71 D B0l AH O] A0
et M2 BHE H A0 24219 B0l 2
FA 7= Ol ==0] E 5

2= Y Tibero= HIOIH It Q0= HEE

—
=
2
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[A8 3.2] Hlo|& £mlo|22] 22| o

Log File Control File

Tablespace 2

Database

)

E|O|2 AT 0| A& QoM S0 IUS AES &
= 2 o[A LSl 2EHOH =52 54X E12 MY

3.2.2. HIO|E 2H0|A MM 7

BlolE 2AHO| A= WdEl= |0 Ot A|IAH EH0IE 2H|0|2(System Tablespace) 2t HIA| 2B Ef|0]
= 2H|0|2A(Non System Tablespace)Z T =& Ct. A|AE] H|O| & AH 0| A= O O|E{H| O] ATt Ao”’SEE'
ANSC 2 Y& = HO|E AHO|A0|H, HIA|AE HO|E AHOIAE YEt ASXZL MY SHEHOIE &
H 0| ~0|Ct,

= 2o M= HIA L B0l AHO0|AF WYotil MHst=s s 43

ro

ot
HIO|S £2Hl0|A& MY

E|O| 2 AHO|AE MAGFHY| {5HAM = CREATE TABLESPACE 22 Al23l 0 StC}. H| 0| & AH 0| A9
O| &, HIO|= AHOo|A0 £&tE = OlO|E Lt 2} o o|E Er°'9 37|, AdAHIEQ 37| S ¥ +
S [el¥ e}
| =}

ACL UNIFORM SIZE 582 2FotH et 7|2 QAHES sttt ol g 585 25t &
HE 37|0f met 29e AAHES 37

M 7| & BFAIOl quto allocateE A2 SHC}. auto allocate= Ml 1
= =
= =

=
REHoR ZFY0 YAHES BYSHE Wao|Tt,

~
[
I
[

Ch= 2 5tLtel OOl E T my file.dtfE T+ & = HIO| & AH 0| A my _spaceE
i O|Ct. UNIFOMR SIZEE H & 5tX| 24 2™ auto allocate A 2 2 A AHEE LSOl

CREATE TABLESPACE my_space DATAFILE "/usr/tibero/dtf/my_file.dtf" SI1ZE 50M;

Ol I my file.dtf= SQL =& 2 A&t SAIO MMQECE oref SUSHO|F9 mto| o|0] AHE
So|2tH, ol 24 S gtaksA| =ICt Ol ojE I my file.dtfe] 37|= 50MBO|H, E|0| & AH0|AS] 37|
50MB7} =IC}.

M3F mu GjofE] 22| 41



CIo[E{=5 37| 8KB 7=, MOAHE 37| & &3ot= HAHE 37|= Orej 2F 2L,

MOME 37| |2]AHE 37|
1MB 0| gt 128KB

64MB 0| ot 1MB

1GB 0|2t 8MB

1GB 0| 4 64MB

UNIFORM SIZE M

A 5tH stLES| B0l AHO|A IO 2E AAHIES F7|E & LT sH
| OlO|E I my file.dtf2 M &= Ef|O
5h= Of O|Ct. UNIFORM SIZEE Salf etehst QlﬁE.i 37|E 256KBZE 11

UNIFORM SIZE Mg M7
#elg 4+ ULt of2f = ste
HA UNIFORM SIZEE A H
oot

CREATE TABLESPACE my_space
DATAFILE =/usr/tibero/dtf/my_file.dtf" SIZE 50M
EXTENT MANAGEMENT LOCAL UNIFORM SIZE 256K;

ool ot my file.dtfe SQL =& = A et S A0 H-dEICH Btef SUSHO[F2| L0l ofOf AL
Z0|2tH, o 2 8 ghatstA = ot ool B T my file.dtfe] 37|+= 50MBO|, B|O|& AHO|A9 7| =
50MBZ} =IC},

F3an |
HO|E{EZ 37| 8KB 7| &, UNIFORM SIZEE 128KB 2L} A MAESIHEI T AAHE Z A J7|
0l 128KBE MM =},

|

1]

TiberoOll A = | OB mtUNOCt H|O|Ef 25 S 272274 74X 22| etCt. w2k O olH m ol £Ch 3
Zl= "HolEef 252 37| *2722"0|Ct. o & S0 HIOIH =52 27(7} 8KBEtLL St O OB 1t
29| £t 37|= 32GBO| LY,

Ol & S0 sttel A ARIES] 37|71 256KBO| 12, HIO|E =52 7|7t 4KBEtLL SHEHEA SHLES] o AH
Eol= & 64712 tIO|lH =50| £&E Ch £t 5HLEC| B0l & AHO[AS F 7§ O|&¢f2f HO|H ;e

CREATE TABLESPACE my_space2
DATAFILE "/usr/tibero/dtf/my_file2l._dtf" SIZE 20M,
"/usr/tibero/dtf/my_ Ffile22_dtf" SIZE 30M
EXTENT MANAGEMENT LOCAL UNIFORM SIZE 64K;

©ee
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@® 20MB 27|29 HIO|&] Tt my_file21.dtfE & 2| Bt

@ 30MB 27|19 O|O|E WY my_file22.dtfE 2| StCt HO| & AHO|A my space22| A 27| = &

50MB7} =IC}.

® HIO| & AHO|A my_space2= otLte| AARIES] 37|17t 64KBE A SHCt.

StLtel B0l = AH| O] A0 £8E|= HI0|H It el 7§ 4= U O|E{ H| O] &2 Al AR EHE0f =
StLtel B0l & AH[ O] A0 B2 OB 7t Y& 2] 7§ 2| BolE U Z H|o[E AHO[AF H-dal
(e]] [ ] EH

OF trt. B 2 A A0 el SAIOf XMelg 4 U= HIo[E Tt o Z[of 7i 7 H2tE 4+ U2

= T Mo

Lol A T O & mtof 7 4~F Z=7F 3l OF Strt.

CIO|E m ol 37|= HO|EH| 0| A2 27| & FFstH HF35HOF BHhf. BIO[& AH0[AE HdE
dE 37|20 Y B2 S70] 2ee Ao tijH[St HIO|E oY 37|17t Ais2 2 =R

Ls 1o

1
J
z
0
9,'-

S Uk,

Ct= 2 CREATE TABLESPACE =2| DATAFILE &0 AUTOEXTEND E& F7}5
R ZA0] ChH|BL0] IMBX S RSIE = A3t 0f 0|,
CREATE TABLESPACE my_space

DATAFILE "/usr/tibero/dtf/my_file.dtf" SIZE 50M

AUTOEXTEND ON NEXT 1M

EXTENT MANAGEMENT LOCAL UNIFORM SIZE 256K;

TiberoO| M = HIO|EH 255 &det Y2 E HO|2 LH 0|20 H YE = XYLk metM ol S

E Of
=d
200l A ol AARES FTf 4= "HIO| 2 2H 0|22 37|/ AARES 37|"E Lt &2 10| T
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El0IE 2HI0[2 HH

Hol2 AHO|AE MAHsH7| s A= DROP TABLESPACE 22 AFZ4lOF
E M stH O otof] Z&EN U= BE 270 HA T AAHEEZ FOl6) of

HEIO] = A 0| &

rob

ro
ﬂ+

CtS2 ElIol2 AH 0| A& M7 Sh= Of| O[T,

DROP TABLESPACE my_space;

Ol SQL 252 4% 5t31 T O| Ef | 0| A0 A B0 2 AT 0| AL XA = X8| 0] 2 AHO|AS Y 5HE
thel5tof

o
CIOIE Y2 A=K b= HIoJH M7 MAstHH ChHEd 20| INCLUDING 2 &
DROP TABLESPACE

== 2ol OF et

DROP TABLESPACE my_space INCLUDING CONTENTS AND DATAFILES;

=)
BlOIS AHOIAS MASHLE Moty D28 80| HEE TiUo] SAl0| BECt
o

C
TABLESPACE, DROP TABLESPACE =0i| CH 6t A}AM| Bt L & 2 "Tibero SQL & = QHLHM"E &5t
C},

H —
3.2.3. HO|E A4o|A A
HOl& AHO|AS M7 Z7I0| ¢ EQst AR OO|E MAUO| XIS R EXNoIEE A5t HHE Q
X8t ALTER TABLESPACE =0 A1 ADD DATAFILE A& A935tl 22 OOo|Ef T = 2
ol 20 =75t YWHE AULCH

Ct=22 HIO| = AH 0| A my_spacel| M Z2 OlO|H LY my file02.dtfS F7tst= 0f O|Ct.

ALTER TABLESPACE my_space ADD DATAFILE "my_fileO2.dtf" SIZE 20M;

clOlE THUS FIhe o 910 M Bo) 2B YASHA LOB CEER HYE CIE 0] oolE
0] A EICk Olu A5 = T Ol THU Ol T4 ShLE Ol40 B 4 9o, 2t ClolE THA| o 3t
3718 AHEOR HYHES LY 4 UL
2t

ool mo Hf A28 BASHA AUS I CIEER HHE= }AXl= 7|3 oieta|E o
($TB_HOME/config/$TB_SID.tip)0ll 24X =l DB_CREATE_FILE_DESTO|C}. & off & mteta| e 7t o
O|E|X| 4U2H C|ZEE ?X[= $TB_HOME/database/$TB_SIDO|C}.

ot HO|H mY 2 ALTER DATABASE 2 8ol 37|18 HEY =% ULt ALTER DATABASE —E%
ALZsHH OOy W ol 37| E se2|7L £0|= A0| 25 Jhsotct t, 00| WAl 37| &0|&=
A2 OOl oY ot M EHE U= A7[AF A Q MA 7| ECH &S A0 = o217t “EMOHE_IEL

Ct22 diole I my file0l.dtfe] 37| & HZASt= 0l O C.
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ALTER DATABASE DATAFILE “my_fileOl.dtf" RESIZE 100M;

dHOIE 2HO| 20 H I MXE=E2EH
k=2
=

0|85t HIO|2 A 0[AS =2l JEf 2 HYE

E
=

pS|

=

EHO|E AHO|A 2Z2I0I2 NORMALZF IMMEDIATE & 7HX| EEE x| StCt,

=1 oy

NORMAL MIAZIEE +3 St F H Ol AHO|A 2EEQIS 3 SICH &2 H 0|2 A4
ol 2etelg e I O|Cjof S+71 2 2elct

IMMEDIATE HMIAEQAEE £-SHX| &40 HO|E AHO|A 2= S 3BT S+ H Ol &
AHO|A 2ERls e I O|C|0 57t E @stct. 2k ARCHIVELOG 2

ALTER TABLESPACE my_space OFFLINE [NORMAL];
ALTER TABLESPACE my_space ONLINE;

aa

SYSTEM, UNDO, TEMP H|O|& AHO|A = =210l AEfZ HAE

- O

1

t
b

o 2 Ag
2 H Ol AN

4n U|0

0|2~ my_spaceZS IMMEDIATE ZEZ I 20l MEfE JHE £ 0|Cjof 2E1E &3
| CEAl 2210l B 2 2= = ofj ot

rol

ALTER TABLESPACE my_space OFFLINE IMMEDIATE;

ALTER DATABASE RECOVER AUTOMATIC TABLESPACE my_space;
ALTER TABLESPACE my_space ONLINE;
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DBA_TABLESPACES Tibero L{2| 2= H|O| & AHO|AL HEE Z3|5t= FO|LC

USER_TABLESPACES | A AtEXt0l &5t E|O[E AHO|AS EE X3|5t= /O
V$TABLESPACE Tibero Lo 2= HIO| S AH O| A0 CHSH ZHefet 2 E T 3|5t= ®O|CH
=l

X 7ot & 7o ot XM B LH 8 2 "Tibero &= QHA4AM"E F 15Tt

3.3. 21 u

B T Redo 218 XYsH HROICL Redo Bz HOEIHOLA AN W sfie =F 1 LIS
S EEoi0f, G O[E{H 0| A0| XIYRQl j2{7t WHE B HUE EMMEL BUE Y8 BT ot
PERE N

CIS2 Redo 212 & & LIEL = & 0| Tt

[718] 3.3] Redo 21°| 3=

Log Group

Log Member

Log Member

Log Member

Log Group

Log Member

Log Member

Log Member

Redo 271

[0 3.3]0AM 250| Redo 2 1= F 7H 0|42 21 1E(Log Group)2 2 T4 =
St 21 058 == (Circular) 2 2 AtESHr},
oS E0{ M 79 21 1822 Redo 215 4= 2 HAN 21 A5 10| OS5 N

2 10] 27 7HE &M, O o2
211821

P CHAl M etk O|XME StLte 21 O5S
A2 B M&H(Log Switch)0| 211

212,30 EOE MEstc 21 O 37K 217
S o= AEsn e 2] 0ES
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Redo 210 = &L} 0| 4t2] 21 & T E(Log Record)7t X &EICH 21 3 0= O O|E{H| 0] A0j| A
=

LSt ZE HE W80 X0 A2H, o|Hof| HAE @ttt ME2 B €40 &1 M=t

Tibero= SAI0f 5tLte] 20 02 AFEst= 0l M AL 50 211 8 S g9 3Hactive)® 211 1
=0|2t1 stot

tH, St HolH

st 21082 03 2O YUHE THSHE O RE UF 20 Wt AT et 0 2 W
Qlgtolct. | AT 7} ThEHs| A MElojE 2 2H 7t elCte ChE st

mu

to| &

ARCHIVELOG BE AM¥H

Redo 20| XM=& LE2 M32 ME A0 gFIAH2 = T 4 ULt o2 g 1Hg = 07102
(Archive)2til StH, C| A3 &0 21 00| &4 42 E HiH[st= AYO[C} Ot70[ 20| AE == X
g ERNZ2cUESF st=E LA E= HO[Z S0 ALt

TiberoO| A= Redo 215 AFESHA| 4= Lt HIO|E{H| O] A2 SV ALE S¢ &0l = SAI0 0t710]
HE 485 4 QT Redo 2 12 AF25H= 0| 0710 2 £ 513 ™ 2 1 0}7}0| 2 @ =2 ARCHIVELOG
2 dE3lof gt

M
ot

ARCHIVELOG ZE= OFZ E(MOUNT) HEHOM CtZ2l SQL =& = ddsto 4F e 4 QUL
SQL> ALTER DATABASE ARCHIVELOG;
ARCHIVELOG 2E0|M = Ol710| 27t E|X| &2 21 022 MAIRE K| =C},

oE =0 E1d818
Z 17} o}7to| 27}t | K|

ArEstl LIM 21 A5 28 AEstHl g i 21 15 2 0|™0 N =
dR0l= 21 & 27 Ot710| 271 & Wi 7bX| T 7| 5ff OF eFCt. ofwf 87| &
-,

0| ot HE EMMMR H3O| FAl SXIECH 21 1F 27t 0710|270t E|H HiZ 24 3tx[0f 27
S Moot Eot HA SAEAE EUMME T 25 CHA| 2 EICH DBAE 0|28t 20| U SHA| piE S
259 M+E S=o| 2 0f et

NOARCHIVELOG B2E MY

Redo 215 AI23H= 0| Ot710| 2 & £ 35X 2™, 211 0}710|E 2 =E NOARCHIVELOGZ
M3} OF BtCt. NOARCHIVELOG 2 =0 M=

= Ot7t0| 27t £ E(X| pheH, 21 J5E =822 &
datstr] Jof ofFto| 25| 7| & Jtte| = ATt LY SHA| E2 2= | O|EfH| 0| A2 § 50| EdE Tt

SFX| 2+ Of| O| E{H| O] A2} Redo 21 XA Off 2X| 7t Lot SAlO] S+& 4 gle d<etH o[ 748!
= ETHAMMO| Ofsff WAME HIOHE 25 AHEA = L} M2l NOARCHIVELOG ZEOA = =
L ASHH S 2 O|FUXIEZ 24 OO|EHH| 0| & MA| S At A S HESHT
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EIUHE V[ 2HM 22 otLte] 21 UtUO|Ct Redo 20 e M 2 21 JF0 211 HHOI M2
CHE 21 oS g3oliof ettt 21 MU 2 HiO|E mddt M2 ChE DA 30 e AS et
20 ofgi ool M-S €2 HA30 M Ests 49 HAI0| Jofot Ll etrtH Ho|E{H 0| A S

i)

a1

OEI

CHAI S 78 4 (7 ©ICh 26 20 80| of2f 49 21 MM = TYECHH £ 25 20 W L
OlEf T2} CHE C| A 50| X% 0{OF BHCH.

21 Ylb{e| Ci=3t

2108 stLbo| TEE 20 W= AL 458 9I5| M2 02 CIAT0| X FYshs 0| SCt 2
S 2108 Yo 2E HHE Hor st RE 21 Wit M2 CHE T 230

EAoHA el ttH 20 A ZEE MYsts td S SAO S 4+ UL

Disk 2

Log Member 1-2

Disk 1

Log Member 1-1

Log Member 2-1 Log Member 2-2

[T 3.4]01 M Log Member 1-12 21 18 12| & H 21 Hat= o|n|o|ct, 5Ll ClAT 0| 22
So| 20 MHIF EXYBCIE SA0| 22 2 RES MAE 4 90k 0 1 20| ClO|E{H0] A AJA
50| 50| X stE| = @el0| 57| E B,

2 0t7t0|2 2=E ARCHIVELOGZ H &3S I Redo 271 QH0| &d3tEl 21 &2 27 ME
=i SAlOf v Z2dstE 20 & S StLtol| sl A orZtol =27t e+~ E o 2 stEl 21 51 0t710]
2 S 2 O50[ g A30 EXfStA = CHH Of S5 H| OB H| O] & Al ol 40| Motxl= &l
Ol ElCh et MEOE 21 152 21 W2 42 ChE A 30 MYFsts Ao AL 455 =
Ol Bl ==0f &t

>

zo|
B, Instance Recovery & I ZEA0| HZ =1 HMo| Y2 Z2 HY UHE HES TUol A
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21 89| CiEs)

ChE2 &2 20 HHE #dE F702 21 15 ME OHE 230 E2(5H0f Hi X[ e D& O

[28! 3.5] 21 18°| CIESd}

Disk 1 Disk 2

Log Member 1-1 Log Member 1-2

Disk 3 Disk 4

Log Member 2-1 Log Member 2-2

[C12! 3.5]01 A Log Member 1-12 21 15 19| & Haj 21 HH2H= 20jo|C,
21080 37| H4E HB G
MY YR WA MY MY 3US 2SN ABY 4 9
M= otFolE 50l 2 1 sl= 4 5LX| ©

2]

—

-
[m]

2O O&F° A7t /= HOIHHO|AS M 2 2E5HHA HE5H0F etrt. =, O O[E{H| O] 20 =
stEl oietn|HE Adet & 21 &2 7t M-S STHAHZIEM HIO|EH 0| & XMl S0 FE
7t 7HX| Gd= HRAO M HESH OF et

ofzio|2 22| X{ &1} CI=3st

Ot7}0| B &l 2 I7F M &&= Qx| = £7|3} ot2tn|Ef LOG_ARCHIVE_DESTZE X| & 8tCt. Z g 5t 0}7+0]
2 20 X Z5tH 0L SHE & 4+ 7| WfZ0ll of7to|E RO & & Edtst= A0| S 2350t

=

—

Ot7tol2 2 HA TS etst] o] ? X0 e + UCE o710l 2 28 tssted M= =7
0/E{ LOG_ARCHIVE_DEST 1, LOG_ARCHIVE_DEST 2, .., LOG_ARCHIVE DEST 92 At 3stct. It
2t e 2XFE 0| A location='2 2 M EH X E X H 5k, andatoryl—r optional 2 C}35 3} OF710| 2 27

Mo difst= 89 &S A Y etth(XI oA 42H optional 2 X 2| = CH.

@
E_I
AL

mandatory= A| & 42 sl X0 ChS3tE OF7H0|2 20 M-S d&S WA Al S A=ttt Al
= A" E? Redo 271 50| MALEE| K| 240 H|O|E{H|O| & HA| 7F H & 4~ UL optional 2 X H &l

X = opFtol2 2O Mo ZdmistHets MA=otX| o, HHE &0l ™22 A% =

[0l 3.1] tip &H Of|A|

LOG_ARCHIVE_DEST = "/usr/tibero/log/archive"
LOG_ARCHIVE_DEST_1 = "location=/usr/tibero/archivel mandatory"
LOG_ARCHIVE_DEST_2 = "location=/usr/tibero/archive2 mandatory"

M3F mu GjofE] 22| 49



LOG_ARCHIVE_DEST 3 = "location=/usr/tibero/archive3"
LOG_ARCHIVE_DEST 4 "location=/usr/tibero/archive4 optional”

3.3.2. 21 ! MM T

MERE2IIAEE= 20050 2 A=2IHHE Y Y
(@)
Q

2 & A5 oF st} & ALTER DATABASE 28 AIE35}7| =l EX0| & st}
B ot 4y

ME2R 21 082 M4 35l2{™ ALTER DATABASE 20| ADD LOGFILE & & &@lslfof st} o] 2 2

J ods Fotgh o AFSStot B 20 MY S FUre o= 21 &5 HeIZ 0 afof 8ok 21 HH

o] 37|19 £ A2 512KB, £/ gt 2TBO|C.

CHE2 F M9 2O HHE FHE 20 088 F7t
512KBE MASIC) Ol = 210 HHO| F7|= St4at &

ALTER DATABASE ADD LOGFILE (
"/usr/tibero/log/my log21.log",
"/usr/tibero/log/my log22.1og") SIZE 512K

S5t ADD LOGFILE M0 21 189 #58 XY & 4 9= GROUP SMS £71& 4 9Ict. 21 18
ol M5 E MYsHEI 0| 20| S =1 AES MY 21 HHE FII5HE SO HUS 4 4+ Y

ALTER DATABASE ADD LOGFILE GROUP 5 (
"/usr/tibero/log/my log21.log",
"/usr/tibero/log/my_log22.1og") SIZE 512K

J129 21 D50 MZ22 21 HHE =715t ™ ADD LOGFILE MEMBER & & 4+2/3l oF S+Cf, O] f

21 oo 2FE MH ZZMAE BHEA] HA|SHOF 8Lt

CtE2lSQL=d2 21 A& 50 MZ2& 211 "M S F7tst= 0 O[T

[LE

ALTER DATABASE ADD LOGFILE MEMBER

"/usr/tibero/log/my log25.1og"™ TO GROUP 5
Mze 21 HHE Fotg tols 21 0ol 37|18 NFsH o ik 2 I 371E 22 21
& el 21 Mo 37| SYSHA 4 et

21 med A7
21 12 M 5l2{™ DROP LOGFILE B & A5l of st
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=

SQL

ro

21 15 55 MASt= ool

Ho

ALTER DATABASE DROP LOGFILE GROUP 5;
OhE2 21 &8s M5 ©of| 2245 oF & AFEO|Ct
e £11 J150| = O|&QIT}2

Tiberoc 21 & 5+ = J) O| A 74 O BHC},

o
ﬁ
>
_(?l

e 2SS MAHSHE H2 21 059 47t stLtelof?

H2 21 1852 7t stLo[H o & gt

—

b

]
rtol
ro

FC},

o M EYStE0f AIE SR 2 0

i)
e
\J
N

20 D82 MAHEX Z=CH
e ARCHIVELOG 2 EO0j A O}7}0|E x| 942 21 120177

20052 MA=SKX gderh

2 g e stLte 21 HHE N7H5H| 2/ M= DROP LOGFILE MEMBER & & 42! sl Of
21 80| Y& MHE HAo|oFstH 21 152 YA|oHK| &0tE =L,

o
inl

CSOl SQL 282 21 M stLHE X 7 st= ol o|C,
ALTER DATABASE DROP LOGFILE MEMBER */usr/tibero/log/my_log25.10g"

EIYHHE 2O OSS MAZ HAME 21 I8 Uof| EHX 21 HH It otLE Y= B ol E B
gtstA| = Ct 20t ot 2f # X 4SO AHS S0|HLE ARCHIVELOG Z =0 A 0710l E E[X| 42
EI O U 20 HHE MAHE X Z=C,

3.3.3. 21 ujg! MH X9

TiberoO| A= Redo 271 2|0 ==& 7| ?loll tt5 20| UHEE 55 7E M Sotd ULt

— A
Redo E11° Y 21 ot =3t M2, HA I S2 M EE X S5t DBALE LUt ALE X} 25Tt
ol RE AHEe & ULt
SHR oy
V$LOG 21 159 MEE x3|5t= Ho|LC}.
V$LOGFILE E1 oo §EE x£3|st= [/O|LCY.
=l
SA& Sof cHst XM e LH & 2 "Tibero & & QHYM"E &0}
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3.4. ZEE i

ZEE njgd= I11|0|51 H Of &~ Xb&| o M EIH O & 225t
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UL TiberoS M/ E U B YHECL HER MYE 2 _SID.tip Tt
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BNE S
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HOlEfHol~  |fOIE{H 0|~ Of &, $TB_SID.tip TS| 0 £ MH=U L HAHE Bt~
© = So| 9Lk,

glolZ AHOIA [E]0]2 AHOIAS T45ts ClO|Ef THY £ MAEUHL HAE EYAHT
Sol Utk

ci ol £ Il OIE{ THU0| 0| S 9IX| E= MAEIUH L HHE EFRAAE So| ULk

Redo =71 EIIOE89 M+ YU 0|8 Yotz 2 HH(ZED ) O|E X E=
MEIUAL M B ARE So| YLk,

SEETE HIALEQIES S8 st EIIAYE 50| ULk,

TiberoOi| M= HIO|E{H|O| A5 CHA| 7| SE Mot HA ZHE S It S &St

il
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frots EAts thadt 20
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1. HIO|E AHO[A2tHO|H MU 2 & H=C.
2. LIO|E{H| O] A0 &M M= HIO|E AR Zf AF[0F AR 2 Y2EE &=L

3. 228t HO|HE &=L

Tibero| M ZIEE WU2 £ 2 37|, £2 LHES EPOE = Tl old 7AI5H7| & HEettt Ol = Redo 2
P

[=]
= MZCHE HA230 I‘l?%ﬁ}i 7*OI ZLh ol= l11|0|E1tHIOI
Ol B2 250 o & S0 et L A30| AE S Lt SAH=0| +XH3PE
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|CIAS8 YIHOZ ABE 4 g BCHH HES T
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Disk 2

? D80 2X0| TRt stel 21 50 o2 20 HHE XIS AMEH HEE oL SA
22 &2 AX[0 Hf x| St

TiberoOiM= ZEE LY 2FH J2E &2 I 6 SALE SOIAM oL i =Ch J2[ 1 H0|E &
Ho|Ao¥HE SO OlrE2 AEE LEE dMoliot ot R0 = ZE SAZE SAO dAech AE
£ I AME REUSH=E SQL =82 25 DDL =&0|tt. DDL =82 £ 2 stHel 2&0| stLtef
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ol et 2 HES L B2 S oA 7[M = 0] L0 O St
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=
=
=
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FItE=MAS
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OlMH HEE WY S FItE= MASHY| 28t SQL =&0| EXSHA| 47| W Z0of LBl 2HA A
FOE AE5tH HE AU S sl of ettt 11 ths HE el LHES $TB_SID.tip I 0f BHASHEY,

ctge

$

cp /usrl/tibero/controlOl.ctl /usr3/tibero/control03.ctl

12 oo M usr1t usr32 M Z OHE C| 230 EXfst= H{=E (0| Tt
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Tiberok= COJE{H| O] A2 CHA| 71551014 $TB_SID.p THYS 91, HHE LIS that AEES meuol
BNS ST Oln RO/ HE $TB_SIDp Y Lol T HES [UY| 0|52 Fj Y28 X
35t 0| £0]0{0} BHCt

Cla3 02 SO 2elez df AEE Mo Yot EYUS R0 = stLt ol AEE Mol d

0| Tibero= =AM L0 =G = L.

ZES mllo| Mei> Se(d Myt =28 WY S X|YetCt otX| B SE[H MY 2 +F22 2 & 00|
B o =x & Y= siofstd EXH7F Ol 2 S 250 BAE MU 2 X 7| X 2%US Al &5 O0[H
STt E7tss| =0, e &E0| Us S| M2 28 FHSHA o MAXMFX| =t
et =28 g HHeoz2 AES MY S Mdct= SQL =& 2 #ote A 0| LErEo|Ct EBHE| O
=2 AHO|A, HO|E I, Redo E1E ME MMGIAHLIHA L= HHE 285t A0 = HIZ HEE=E
ol S stz A0l &2 ZHOAM STt S & HIO|EHH| 0| A HAM & WA S o = ZHEE ot Xt
M E Ao OF SHCt XM T L2 “11.2.2. M Al g F et}

CtZ2 SQL =& 2 HEE s Sc[H W st= ofjo| T,

SQL> ALTER DATABASE BACKUP CONTROLFILE TO
"/tibero7/backup/ctrifilel.ctl”;

cteo

0jo

SQL =&

rlo

ZEZE e s

r

o & 9 5th= of O .

SQL> ALTER DATABASE BACKUP CONTROLFILE TO TRACE AS
"/tibero7/backup/ctrifilel.sql® REUSE NORESETLOGS;

F oo 20| WAL HE

S AL (ctrifilel.ctl, ctrifilel.sql)2 7| =2 SAtE 2 CHE Ol AT 0
MYalof stz gt ot o

gt Ol 52 GAlsHOF het,
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V$DATABASE ARCHIVELOG 2ZE (| F et M A ZQE 59 EE Z3|5t= /0|

V$CONTROLFILE ZIEE ofgel o 51t B 52 §2& Z=3|5k= /O

om oo
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4.1.

4.2.

M4Z £710F 44A| £

= oA = TiberoO| A AKX Z HIOHHO|AE Fddt= O 2% =2[& N FY 5, A7|0t HAH E
inl Hf
O

H2 0|5 P45 24 TRIQI LA ESS MHBICL

Ct=2 HIo[E{H o] Ao tH E A Q1 AF|0F 24 A| O] Cf.
e £ 0| =(Table)

e QIE A (Index)

o F(View)

o A3 A (Sequence)

e S2|0{(Synonym)

27|10k 4|

ol H Sts

A0 oo Mg =M Eot 1 A7|0t0f| £5tA 2T B0l =, QIE A2 20| AX =
£ A E MaMESt D oot

ZHA

tx

Ello|=

Ell0IE(Table)= &tA & TIO|E{H| O] A0 M 74 T| 2 A QI A7 0 24 A O| Cf,

CHE A7[0F Ao SEf 2 B stH et tf =2 HIO|EH| 0| & X 2| = 0| 0| A O] FO{ &L}, HhetA
HAE HIO|EH[ 0| £9] A= HIO| 22 4|7t 7t 40| =M, Eol28 28X 22 H2|st= A0|
CIOEH O] A 450 2 &= AIXCL

EHol22 thsit 20| &= 7tX| +d R4 2 0| FO{ T,

EVEPS 4y
Ze(colmn)  |Elo]Z0) MEE cloleo] SH2 Mt
=2 (row) siLtol B0l 28 T45t0 CHE ¥ lolE 7t HAECE

CIOJEHIO|AE EE8H 22 2FotY| /M= HIOl= 22 & =5t slf OF 5t Bl 0f =2 Hi X[ 2F X &

gxo
sHEHE S5 15l 0F Btot. Tibero= HIO| =8 Yd5t1 '-W A E HEote AS2 0= = 585t
il OH A2 HE2 5

UACH D LEE|o] =2 EA & HASHHT AME2| H[E0| B0l =7 H=20f 2 4+ U
| 20O} StCt.
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HolE2 HatstA MA S| ?IshM = & ak(normalization) ZHE 1t ZH Ho| 20 HE e A X2t
Z (integrity constraints)S & dliOF BtCt. O & §0 =0 HME m|5t7| @l H Ol & 7+el S5 F O 0]
E 51 83dl= 29 HIO|E{9 YUY FXIE Al HEA HOIES HAE AKX E 1e{alOf StC.
=
4.2.1. Ho|= MY, ¥4, M
2 HoM=HolES MY, HE, MASE W s dH s
EHOIS MY
EHlol£8 MM35t7| 2l A= CREATE TABLE 22 A5l Of §trt,
HO|E2 Chs &2 420 et 49 70| ChELCt,
o X AL XIIL XpA O] AF|O0 HO|E S 44 5t= B9 CREATE TABLE 22 A8 & £ U= A&
SMO| A0{Of BHCL.
o CtE ALEXIS| A7|0t0f E|0|ES MMot= A2 CREATE ANY TABLE 22 AMEE £ U= A2
EH0| A0{of s
Che2 HolES Mde o z&Ees Fde4a0|Ct
THRA MY
Elo|=9 ol & —~ HO|Z9| 0|5 HTEICL O] THRAE=HOIES 48 I BtEAl =
Btz|of Of St
— E|0|22] 0| 52 %/} 128%t2 MY & 4 QlC}
— St AFEXIS A7[0F LHOlM FL6H0F 5tH 2 E AF|AF 4 9 ol 51t &
2fOF StCt,
- MR CIE MEXE 22 0|29 HOIEE2 ARE £ UCH
- old 2| A, S UMY Z2 0|52 AHEE 4 ULt
- &8 520f(public synonym)ﬂ Z20|EZ E0|EQ 0|E22 AHEE £
QICH 22 Z2/0{2] 0|ES SQL 2X0|M AI25IH 22 Z2/0{2t= 9
o] ch&l S A A2 XH2F A F8HE| 0|20 EIC

o

Lt

oz
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THA oY
- ZEHO| 0|52 2|0 128%t2 Y& 4 ULt
~- ZEOOEE G HUxHS Moz Mg 4 ot
FAY MUz A - Hlo|=2o ZHO0| ArZXtIt RASHA] b= o7 =, HE, AR = A
= YK 57| /I dFetCt o] FEd2A=HOIES e of MEAXN 2
Z A 4 QUCH XML E2 “4.3. M " g Ea s
- 7|2 Z|(PRIMARY KEY), §2 7|(UNIQUE KEY), &Z FZ/d(referential
integrity), NOT NULL, CHECK S2| x| 2tZ710| Q/C}.
- Mz 712| O|F2 HIO| = LHOI M F5HOF BHC.
- Mz 2 2 E= HO|E HRIOAM 48 £ ULt
- T ol S AHE MESts B MU E wE HFHof ot
— ALTER TABLE =2 A&t MAZHS FIt £= HEHE HESHHLE
HAE 4= UL
Elolg A O|A - HlO|20| §ZE HO|E AHO|AE MFSICL}. 0| FYRA=HOIE2E2 Y
g MENoZ AL8E 4 QUL
— EO| & AHO|AE HASHA| 4™ AFEXIQ C|EE HO|E AHO|AR
HYE
— Hlo|=9 AU X 7L OO|E{H|O| A Y50 2 FEES OIXER HO|E
O ARAt= HIO|E0| MEE HIO|E AHO|AEHEZE HA5t= A0l £
Ct.
CA3 £5 oetojy (DA 3 SS0ichE o[22 Aol thiH|st M H= o7 S¢S EAS
ACIJLE Mt AtM et L 82 “4.4. C| AT 578 T}
- PCTFREE
— INITRANS
el M — IE|M g F o gtot.

=2 Eol2S ddst= oot

[ofl 4.1] El0|E22] ‘¥d

CREATE TABLE DEPT

(
DEPTNO NUMBER PRIMARY KEY,
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DEPTNAME VARCHAR(20),
PDEPTNO  NUMBER
)
TABLESPACE my_space
PCTFREE 5 INITRANS 3;

CREATE TABLE EMP

(
EMPNO NUMBER PRIMARY KEY,
ENAME VARCHAR(16) NOT NULL,
ADDR VARCHAR(24),
SALARY NUMBER,
DEPTNO NUMBER,
CHECK (SALARY >= 10000),
FOREIGN KEY (DEPTNO) REFERENCES DEPT(DEPTNO)
)
TABLESPACE my_space
PCTFREE 5 INITRANS 3;

/9| oo A 2X0]| BIO]& EMP= CHA 71| Z & (EMPNO, ENAME, ADDR, SALARY, DEPNO)2 £ +
e UACH, 474 M txrH ez MAF 0 UCt E5HH 0| S AH O|A my_spaced M EEMH C|AF

=
s 47

== metnlE 9 M8 8= (PCTFREE, INITRANS)S &

=i
Elo|E HA
Elo| 22 HA5t7| }oll A= ALTER TABLE

Hol22 ths €2 8470 met HE 40| Lh=CL

SFAE.

o BT ALZ X} RFAO| A7|Ot0) S5 E| 0| 28 HH S 2 ALTER TABLE B8 AFSE 4 UE A
A" S0| 90{O} BiCH,
o CHE AL RIS] A7|0t0l U= BIO|ES HBFHE B2 ALTER ANY TABLE B AFSE 4+ U= AL
© S20| 9/0f0} B,
CHSS B0 S M T I ERE = PYRA0ICH
SRS oy
SN B NEEDEEEEETES
- Blo]29l 0|52 Ht} 128Xt HAE 4 ULk,
B0l Fo| ¥y - O YOIE SY(CBE 2 MUY 5)S HF T,
~ 2O OB 2ka H2FE 7S MODIFY H 2 0| 85t0] HZ Bt [0] 4.2)
g st
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Iy 4y

ZHo 0|5

ClA3 =59 mtetf|H |- Letf|E 2 Ol St gt ANFetrf. [0 4.4]S & a1etrt.

T EES TR ~ Efol 20 ZE Blo|2 AHO|AS WA 4 gt
el — TN S FIH5{LE A A B,

CHES [0f 41101 M M4 BHEMP Bl0| 29 £48 WA sH= oo,

o TOIE HBO £ HHGHE H2

[0l 4.2] ElO|E2] HA - 2B &M

ALTER TABLE EMP
MODIFY (SALARY DEFAULT 5000 NOT NULL);

SALARY ZZ& 2 MODIFY &2 A835t0] C|ZE Zt2} NOT NULL MUE=H e =2 T F | otit. & of A|
Ol M= Z 3 SALARYS| C|EZE 22 500022 5t11, SA|0| SALARY #t0| NULLO| = X| RSt=5 &
Ho| £ HASICL A0 o2 ZEHO £4d8 HEE £ QUCt ojmf ZH Z2 o W82 S0H()=
T 2|5to] ChAl F 2| st

e ZHO 0|55 HEst= 87
[0fl 4.3] E0|E2]| MY - ZE 0IF

ALTER TABLE EMP RENAME COLUMN ADDR TO ADDRESS;

ADDR Z & 2 RENAME COLUMN &E g AtZ3s}

_9

Z 2o 0|22 ADDRESSZE 1 5tC},

B0l 0|SS MBI O|H0| PR 0|5 ARSI R4 S Tibero A AR o3 xHSo=
HAEICH Ol 2 S0f 9 SQL 20| A% 5™ ADDR Z2 0| 4 E X %710 ADDRESS ZZ 0l A}
SO XQECH B, CHECK M 4O Z 2 MTh 2 SEHR 242 4 A2 ALZ A7} ALTER TABLE
22 0|830{ H XA S ChAl I3 OF BHCh.

o 23 220 matnle|ol 342 WHstE F2
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[0l 4.4] HIO|22| HF - C|£23 E52| nj2i0|E]

ALTER TABLE EMP PCTFREE 10;

Ll

ClA3 250 0f20|E o ZHS HH ST T2t0lE 9l 0| ST 2HS XIH 6t

0| & EMP2| PCTFREE It2t0|EH 2| gt 50 M 102 = HASBIC

IT} = Ol Ao M=

r

Y
2
>
>
Pl
o
i
02
ro
Il
H:'|
ro
in)
o

Bloj20 €& Mz JEE HE5H= WE2 “4.3. HM A=
s 5

22 YN L HY

EllolE ®IH
B0l 22 X 7/5t7] 91314 = DROP TABLE 22 AHS 3 OF Bt
BlOlZ2 CfS 22 Z R0l o2t M 20| Ch2ct,

o S AHBXITF KA O| A7| 00| 3 B0 22 A 7 3He Z P DROP TABLE 22 A
© S20| L0{0F BHCh.

ot
>
£9
rr
Rl
>

o CIE AEXQ A7|010 U= E|0| =2 MHst= E< DROP ANY TABLE 22 AFEE 4+ U= Al AHE
S 30| A0{OoF Bt}

CE2 ElO|=& M A 3h= of|o| .

[0l 4.5] El0]E2] HH

DROP TABLE EMP;

r

ARBHE|0| 2 M ot2{ B, WEA| CLE AISALS 0|52 FAIE % DROP TABLE 28
0

DROP TABLE John.EMP;

M7= HolE2 7|2 717 HE HIO| 22 X FEY MATH2=2 A& 847

HEZ M A 4 QICH 0|28t A0 = & I5h= HOlES HA MASHAL #Esh= Ho|S0 F2l& &
= FEY MAEEAS MAGNOF ettt T st= B[S0 & & F2d Mz S M5 2As

M= DROP TABLE 20 CASCADE CONSTRAINTS & & £F2l5H0F stCt.

o

1]
un

™ ChE 2 2o

[

DROP TABLE EMP CASCADE CONSTRAINTS;
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o SANO| AMAE ThsH0| =2 HO[SQ 29 G2 A2 Me[7t +dE Jisd S =017 |laf M2 T
E 0230 Hole & MFetrt. o & S0 =210 0| RO{X| = SELECT =0 M HM A F 712 B O]
=9 SELECT Hdts HA oot 7 =0l Az st JREHH, 0l FHOIES MEHE HA
30 M5t SELECT HA0| EEH2 = fHE| =5 Gt

o EO|=0| MEE HA32 8= Edst=s EF HOI=2 2 37|18 FF et

BJ0] 20|l UPDATE ®14H0| Xt LAisHs ZREtH C]A3 220 BAS 8t |23 B2 5235
SHeyolOF BICH L] AT B7HS BEbets W S PCTFREE Oi2H|E{ 2 419 5l0f AN oip =i}

HOIE28 #4ste ClA3d 5 o] EHMMO §EE XN Faiof otH, HAtRtES CjA3 37tg &
e AQIX| & FaloF it o] gt Z7tE &H ot UH 2 INITRANS It2H0|E & &) 5104 A 7H Shot,
A Mol CHH|[SEAHLE E|O| 28 HMAY EHMMO] FEHE M A3 70| Eestd32 &2 3
719 Ho|E0|2t: & ¢ E2 A3 S7t= 2R 2 ettt PCTFREES} INITRANS If2HA[E{ Of Cf BF Xt
NetU 82 4.4 A3 558 FI6HC}

e E|O| S0l INSERT A &H0] Hdst= 49 208 M Fsts HA3 S7tE 2t

Bl o] 20 INSERT & At0o| X}
SItAZ{0F st2 2 O0tE ¢ =
£ X &ot= ClA3eb= CHE A S AHSdlOF SHEf

¢ P

M SHE A 28HH Redo 218 F#45 }E 21 129 37|19 H4E
= 23 &= HolH

4.2.3. H0|E ME X35

TiberoO|l M =

=
SR BF ASE 4

rir
i
°

ol 25 MS5t7| ol thE Ol LHEE @4 7S MSStl ACE DBALE L EH AL
|

R k]

DBA_TABLES Tibero LH2| 2= B|O| =2 §E & Z2|5t= FO|LCH
USER_TABLES M AFEXt0l £BtEIOIE2 YEE T 3|5t= FOICH
ALL_TABLES S ALEXZEEZ 7hseHEIOI =2 2 E 2[5t /O|C

DBA_TBL_COLUMNS |Tibero Lio| 2= E|0| =2 ROl &5t ZEH2 2 E x=32(6t= FO|LCH

USER_TBL_COLUMNS |&d i AL A0 £8HE|0l= ® 7O St ZEH 2 Y25 T2|5t= /O[O

ALL_TBL_COLUMNS |&IX AbSX7EHZ 7hseHH|OlE H Fol| £3t 2ES J2& Zelstes &
O| £
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=t

ZX Ol Ch et XtM| gt L &2 "Tibero &z QH4M"E FH 15t

IN
N
IN
I
S
iz

I2

K

Tibero= E|O| =0l Ciaf S5= 2 4= LS50 MY S4S Este A= 7Is= M3etth ¢t =5
of ZXst= == ZE alS tHU XY ZM HFS oot/ It o|H 55 Z2F A4S0 A EE
= 37t= A= Ho[S0|2t etct A E HO[2E2 i E =5 ool MV =0l LFE A ek
wS &xot| M= Y E50HE & x5HH E Ot

== Hol =0 ot DML X[ & =2 Yt H 0| =2 SYSICL 5, insert, update, delete 52| DML=S X| &
BHCH bulk 7} Ol LHERIOl jnsert 22 2 U715 2= F=0| | X| &2 2 2 H| F= H| 0|20 Ch 3tinsert
et SUTHY SE 7HEICE delete E£5HH| = E| 0| 20i| CH St delete2t S ot 5 7HEICE. 5HX| 2Hupdate
= Y=ES ol MslHoF ot BRIt U222 H| &= B|O| S0 Of 8t update 2L+ 50| £X| 48 + UL

[0l 4.6] &=0] X|YE Ej0| = HY

CREATE TABLE EMP (
EMPNO DECIMAL(4),
ENAME VARCHAR(10),
JOB VARCHAR(9),
MGR DECIMAL(4),
HIREDATE VARCHAR(14),
SAL NUMBER(7,2),
COMM NUMBER(7,2),
DEPTNO NUMBER(2))
COMPRESS ;

[0fl 4.7] MEIME H=E X|Y5H= HI0IE YWY

CREATE TABLE EMP (
EMPNO DECIMAL(4),
ENAME VARCHAR(10),
JOB VARCHAR(9),
MGR DECIMAL(4),
HIREDATE VARCHAR(14),

AA
| 2 Ct, 2kA OLTP &4 2 Ch= OLAP EH UM O F2|5tot.
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SAL NUMBER(7,2),
COMM NUMBER(7,2),
DEPTNO NUMBER(2))
COMPRESS
PARTITION BY RANGE(EMPNO)
( PARTITION EMP_PART1 VALUES LESS THAN(500),
PARTITION EMP_PART2 VALUES LESS THAN(1000) NOCOMPRESS,
PARTITION EMP_PART3 VALUES LESS THAN(1500),
PARTITION EMP_PART4 VALUES LESS THAN(2000) NOCOMPRESS,
PARTITION EMP_PART5 VALUES LESS THAN(MAXVALUE));

El0I= &= &El =l

* TABLES, * TBL_PARTITIONS &% 55 2| 2 H 0|29 2t= MEfE & 4 /Tt compression
ZE 2 20| 'YES'Q 2 F7tH 2l DMLO|| thalf & F& 4 5HA = Ct

[0dl 4.8] EllO|E2] 2t AEH st
select table_name, compression from user_tables;

TABLE_NAME COMPRESSION

Ct=2 82 HIO| =0 TIO|E 7t ==
e Direct Path Loader
e Direct Path Insert(Parallel INSERT % = append hintZ 3 | = bulk INSERT)

e CREATE TABLE AS SELECT &

Q| A2 ME O 2 insertst= Z 0| = H 0| 0| EXCLUSIVE LOCKS Zt7| If 20 CIE DMLE 43 &
o QCH ¢4 FE F 2 A2 0|2 e = LEHH Ol insert, update 22| 29 a2 &S5 X Z=Ct.

7|E HI0|= gi= H &= ol |

ALTER TABLE MOVE =& 0| &35tM 7| & H|O| S0 Lot U= HE HES & 4 UCH =, Y=E HO
22 &= HASHHLE A= SiHE BHOIES 2FE & UL ©f, ALTER TABLE MOVE 0| ¥ &=
S0l = E| 0| £0fl EXCLUSIVE LOCKE & = =2
=2 2% HI0|= XA 7t Ot mE[M 2|2 MOVE

U Hu
a
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OLoF DMLES 485t =20 tEf £ HFR 2= Z 2 Exchange DDL 7|52 O|235}H Online S0

o A
=] o
Eol22 &5 E= YF SlAME & ALt

[0l 4.9] 7|& E0|2 == TEIME 2F317{Lt &= sHiAIsh= ofl

ALTER TABLE TBL_COMP MOVE COMPRESS;
ALTER TABLE EMP MOVE PARTITION EMP_PART1 NOCOMPRESS;

ALTER TABLE =2 0| 835tH FJ7(&Q DMLY Chall &= o e 4= QUL 2F0] X
FE=l H 0| £0| ALTER TABLE 222 ¢4=8 5lX| %472 X|F5IH 0|F £ == Direct Path Loader,
Parallel Insert SOi| CHslf =S s otX| LA ECt SHX|ITH | E2| GIO|E Q| &Ef = HHY X[ 2 =C

LS —

op o
fuok
A
@
I
mn
nx
0

[0fl 4.10] EI0|E2] F=71={2l DMLO| CHEt 2= 0{ & M ASH= of

ALTER TABLE EMP COMPRESS;

EloI= &= Al Mef AbS

roh

= wo| A 28 77, 28 4H DDLE 82 & §l2H

[

=
Folete 2t=0] X[ FE H 0|20 = 7|
Z ElolS0l= 2% 7t DDLO| 5 E5| X 4=L.

2 I
Long Ete! Z2E = 7t 1 U= L=H

4.2.5. OLTP COMPRESS

Tibero= OLTP 2tZ& 0| M Direct Path Load/Insert”?} Ol 2 #F DMLO| &4 St= HO| S0 it A= 7|5
S XN 2Tt

Q2 Ht compression 241 2 Direct Path Insert/Load 2 A|0f| 2t Cf| 0| B &t=0| 7t55HH == 0| O|E{of

CH st DML Al &% 2 i M5t 2HH, OLTP compression 7| 5 AFE6HH AEFEOI DML & 0| 4kl 5t

HO|S0| M= AFS +dstH &F 502 AL = ULCL HOIS OOIH E52 STt AEE ¥

A=E0| 57 threshold gt O[5t [ s P CIO|E EF0IA S5E HOIHE M st YACE AFS

kot

OLTP COMPRESS LCHAt

OLTP COMPRESS B/ 0| 22} THE| M, M = THE|H0f| sl 7HS 5HCH THE| M3} A = THE| M 2¢2tof o) 3f
A% RPES KW 4 UCH 5, B MEIMS YESHT B MEIMS ASFHX U2 HEH 2 B0 2S M
sk £ olC}

= T M

[0l 4.11] OLTP COMPRESS ZM0| X|HE! EHIO|E MM

CREATE TABLE EMP (
EMPNO DECIMAL(4),
ENAME VARCHAR(10),
JOB VARCHAR(9),
MGR DECIMAL(4),
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[0l 4.12]

CREATE

HIREDATE VARCHAR(14),
SAL NUMBER(7,2),
COMM NUMBER(7,2),
DEPTNO NUMBER(2))
COMPRESS FOR OLTP;

FMS

olE|MY OLTP COMPRESS

TABLE EMP (
EMPNO DECIMAL(4),
ENAME VARCHAR(10),
JOB VARCHAR(9),

MGR DECIMAL(4),
HIREDATE VARCHAR(14),
SAL NUMBER(7,2),

COMM NUMBER(7,2),
DEPTNO NUMBER(2))
COMPRESS FOR OLTP

PARTITION BY RANGE(EMPNO)

( PARTITION
PARTITION
PARTITION
PARTITION
PARTITION

EMP_PART1 VALUES LESS THAN(500),

EMP_PART3 VALUES LESS THAN(1500),

X|Ysk= Ho|=

Y

EMP_PART2 VALUES LESS THAN(1000) NOCOMPRESS,

EMP_PART4 VALUES LESS THAN(2000) NOCOMPRESS,
EMP_PART5 VALUES LESS THAN(MAXVALUE));

E|0|E2] OLTP COMPRESS SM &0l
* TABLES, * TBL_PARTITIONS & /& F2ls 2™ HO|=2 OLTP COMPRESS & &8 RFE
2 4 QICt. COMPRESS_FOR =440| 'ADVANCED'?! A< OLTP COMPRESS 7| 52 At&35t= EIO|2
olct.
[0l 4.13] El0|E2] 2= Al Stol
select table_name, compression from user_tables;
TABLE_NAME COMPRESSI0ON
EMP YES
OLTP COMPRESS &M
EIO| =0 CHall X[ F & 4 U= OLTP COMPRESS &M 2 Ct5 1} ZCt.
M My
COMPRESS FOR OLTP |Direct Path Insert/Load”} Ot 22 DMLO| CHoli A 2F Ef| O] =& &= SHCF.
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M 4y

ROW STORE COM COMPRESS FOR OLTP2} =235
PRESS ADVANCED Ot Lt DMLOI CHa A 2HE| O] S S L= THCL.

tH, OFZE7EX| 2 Direct Path Insert/Load 7t

COMPRESS FOR ALL |Direct Path Insert/Load2} 22t DMLOI| CH3H A Ef|O0| & =t
OPERATIONS

7= HIOIE oS SM M

ALTER TABLE MOVE 22 0|2351H 7| = H|0o| 20| Tf 3t =
o 3% H|O|= XtA| 7t Ol mE[M &2 Z MOVEE &5l Of

mjo
&

N
et
+
£Q
I
E

tElE S 7

il
il

[0fl 4.14] 71E HI0| =0l CHet =S HASI= Ol

CREATE TABLE TBL_COMP (C1 NUMBER) COMPRESS;
ALTER TABLE TBL_COMP MOVE COMPRESS FOR OLTP;
ALTER TABLE TBL_COMP MOVE COMPRESS FOR ALL OPERATIONS;

ALTER TABLE 22 0|23l OLTP COMPRESS SM 2 X E A2, 0|F &8/ = DMLO|| CHaH A 2F
£8 2HSIEE & 4 QT

T, ALTER TABLE T*== & e AI™HOM 7| Z HIO[E{0] CioF &4 F0| & & X| = EZ=Ct

[0fl 4.15] E{lO|E2] I 2l DMLO|| i 2hSHS W AS5H= 0f

rir

CREATE TABLE EMP (C1 NUMBER);

INSERT INTO EMP SELECT LEVEL FROM DUAL CONNECT BY LEVEL <= 1000;
COMMIT;

ALTER TABLE EMP COMPRESS FOR OLTP;

4.2.6. INDEX ORGANIZED TABLE

INDEX ORGANIZED TABLE QIH AO| B-TREE 71 & & O| 2ol U|O|E & M &5t= HES HOl22 &
SO LHEN Ol HO|E0| M= HIOIE 7T 2 T2 R E S50 X &X| X 2 INDEX ORGANIZED
TABLE2 QIHIAQL FAISHHENZR 7|2 7| E 71522 ERIVIEEE N QEH A 2= 250 X FE= LY

ERMMHF AL XS 28dE ?d S 28 FH= HOIH 90 Mg = AL 0

E? U0 HOo|2t1 trt.

18

INDEX ORGANIZED TABLEZ CtE1t 22 &8 3 78t

¢ JE IS U HNAS T I|2 7S J|FEOE WYL 0| YODE YYHE|O| S OIS i
=

HOISOA CIHI AT U= AR 7|2 7| E QUEA0A &0 2L IDE CHA Y ZRE
Ct. 51X 2FH INDEX ORGANIZED TABLEO| M = QIHI A HAN A sl 2R E HIE &2 £ 2

FIMEQl C|A3 AMO| SEE 25t7| W 20| C}.

o QAL HOIE FHO 7|2 717t 85 MY =X F2EE AEE[X] AEFH0| E0{ =L,
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o &2 70| e AR QA S TP X Slot= FEO| 4I|2E DMLO| Xt 2l st= 2HE 0 Al =
2 t. INDEX ORGANIZED TABLE2 7|2 7|2 ®A 227t BEE ML EE COHE

2t g4+ U
7|2 QI AE OHE T X} 5= A2 SECONDARY INDEXE THS 4~ UL},

INDEX ORGANIZED TABLE 44

INDEX ORGANIZED TABLE2 CREATE TABLE & 50 ORGANIZATION INDEX 22 g0 M4 &
o= QUCH ol HE=A| 7|2 F|(primary key) M2 afl F0{Of SHCt,

TR & 4 U Welh[H = el 2ok

m}2fo|Ef AT
OVERFLOW INDEX ORGANIZED TABLE 22| 37| M gh& E0{ A HLt INCLUDING
0| % 2| 242 52 OVERFLOW G O|Ef ¥ 0| XN FEICE 0|} AL X7} 25}

= HO| = AHO[AE & 4 UCH

INCLUDING INCLUDING2 2 MR E 23 0| FE = FX2U LH S22 HI0IE SHO|
M EE T INCLUDINGE 7|2 (9| BtX| 2 Z-O|Lt 7| = 7|7t Of 9|2

ZEsS ANgg & UL

PCTTHRESHOLD & 37| E 7| =2 % INDEX ORGANIZED TABLES| QIH A HAof| E0{&
U 222l o Al 37|2 HSS Ystch

EF

4%

|
N

INCLUDINGS X|H5tA| %42 AP PCTTHRESHOLD He & H= ZE FH
OVERFLOW O|O|E HH0o| X &EICt INCLUDINGS X & et ZSET IN
CLUDINGO| x| F & o] AH A2l 37| 0| PCTTHRESHOLD H?I &
HO{MA =M OVERFLOW | O|E HH0j| X &E Ct,

[0f] 4.16] INDEX ORGANIZED TABLE A

CREATE TABLE TBL_I0T

¢
COL1 NUMBER,
COL2 VARCHAR2(20),
COL3 VARCHAR2(10),
COL4 VARCHAR2(10),
PRIMARY KEY (COL1, COL2)
)

ORGANIZATION INDEX
PCTTHRESHOLD 40
OVERFLOW;

INDEX ORGANIZED TABLES ‘d-d & mf ChZ2| MAxAd S 7ol et

e LOBO|L} LONGE E &3 4 9/ 1 VIRTUAL COLUMNES A&t 4~ ofLC},
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e PRIMARY INDEX= UNUSABLEO| =75 3tCt. SECONDARY INDEX= UNUSABLEO| 75 StCt.
o ZH| Z|0} 7if 4= 100071 O| .

e REVERSE, BITMAP, DOMAIN INDEXE SECONDARY INDEXZ ‘4-d¢g 4 ULt

o OIE A HAO| = 2L 255709 ZH P M 4 AL Z2H W70 1 0| 40| AL = A FHO| B A
e o+ gle 29 OVERFLOWE K| 3l Of ehC.
e PCTTHRESHOLD®S| gf2 1-500|Cf. SEA|2F AA| QIE A FHo| M FE 4 A= 222 2A 271= +

ZH0l 22X 2 229 50%2Ct O At
e P E ZZ 2 PCTTHRESHOLD 2 C} Zt0}0} BHr},
e COMPOSITE PARTITIONINGO| 275 5tEt.
e PARTITION MODIFY, MOVE, RENAME, SPLIT, MERGEZ} & 7}55lCt.
e TABLE COMPRESS7} &7t 5lCt.

e TABLES 4-d 35t = ALTER TABLE PROPERTY A|0f = ADD/DROP SUPPLEMENTAL LOGEt 7t 5t
Cf.

INDEX ORGANIZED TABLE 2HA|
DROP TABLE 7122 ZF AMH| & 4= Q) L},
[0l 4.17] INDEX ORGANIZED TABLE 2}&|

DROP TABLE TBL_IOT;

M F =71 (Constraints) 2 AFEARZE B SHA| gh= HIOIE{ 7L 0|52 ZH0 &, 8HE, MAHR= A2 &
Ist=

4.3.1. M¥=H MAH HA K7

= 2o Mefzds dedstn HE, MAsts Y s 2E oot

Her=A &4
712 7 FE MUz IR I FEY MAuzs 2t YYo|tL 7|2 7|2 €]
= ZE2 NULL gt2 712 & el
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R ]
12
e
Y
[z
e

Ch2 2 [0f 4.1]01 M MOIBH M LE 0| 0| =SS MA 5t oo},
[0il 4.18] MItEZ2| 0|5 MY

CREATE TABLE DEPT

(
DEPTNO NUMBER PRIMARY KEY,
DEPTNAME VARCHAR(20),
PDEPTNO NUMBER

)

TABLESPACE my_space
PCTFREE 5 INITRANS 3;

CREATE TABLE EMP

(

EMPNO NUMBER PRIMARY KEY,

ENAME VARCHAR(16)  NOT NULL,

ADDR VARCHAR(24) ,

SALARY NUMBER,

DEPTNO NUMBER,

CONSTRAINT SALARY_MIN CHECK (SALARY >= 10000),

CONSTRAINT DEPTNO_REF FOREIGN KEY (DEPTNO) REFERENCES DEPT(DEPTNO)
)

TABLESPACE my_space
PCTFREE 5 INITRANS 3;

HHZZ S AR T4, HATHO| EEE S BBl 4 SO Mt HYN o= Mote 4 UCk M &4 E
A O{ZA MASIE BIO| 2 LHOIM DIX|E BHES SYSICL MATUS Molsh 5 Ho| EE HHE ¢
Hol7| ARME AT S MHE 1 HAE 0| 5S Mo BT M AE ) 0|5 KO #Z
BICL MOHE 0| 0| B2 M ot7| AASHA S MATZS M E If 0 0] CONSTRAINTS} HI2FZEZL
0SS 5712 Folo|of i}

Hekx=A oY
CHECK =Ho| sttt

=
o
dAg mi= BEAl ZEH Ol O o &/ A =[0{0F STt M

NOT NULL SE= ot
4% ALTER TABLE MODIFY &2 AtEetct.

L2 28 92 Nzds dedsts ofolth 2 of Aol A
PROD_COST, PROD_DATE 220l 7|2 7|, NOT NULL A 2f= A

mo TIF
>
2o
ol

ul
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[0l 4.19] MIL%Z=Z

CREATE TABLE TEMP_PROD

(C
PROD_ID NUMBER(6) CONSTRAINT PROD_ID_PK PRIMARY KEY,
PROD_NAME VARCHAR2(50) CONSTRAINT PROD_NAME_NN NOT NULL,
PROD_COST VARCHAR2(30) CONSTRAINT PROD_COST_NN NOT NULL,
PROD_PID NUMBER(6) ,
PROD_DATE DATE CONSTRAINT PROD_DATE_NN NOT NULL
)
o HO|E HHI 2 MASI=E B
CEZES YOS T HUZTAHES MASICH CHS2 HIO| 2 TR 2 M UXH S MAHsH= Of|O| T} 5 7Y
O| Aol LB MUXTHES MAHSIIX}L SICHH BIEA R E ZHE S HOlst T M| Of ST £ of| X of
M= Z3 PROD_ID2F PROD_NAMEE &5t 7|2 7| MUEAHS MABIC}
[0l 4.20] M|¥=Z12| MO - E|0|E tHe]

CREATE TABLE TEMP_PROD

CONSTRAINT PROD_NAME_NN NOT NULL,
CONSTRAINT PROD_COST_NN NOT NULL,

CONSTRAINT PROD_DATE_NN NOT NULL,

CONSTRAINT PROD_ID_PK PRIMARY KEY(PROD_ID, PROD_NAME)

¢
PROD_ID NUMBER(6) ,
PROD_NAME  VARCHAR2(50)
PROD_COST  VARCHAR2(30)
PROD_PID NUMBER(6),
PROD_DATE  DATE

);

M= W

TiberoOf| A

oh A

ALTER TABLE £°| RENAME CONSTRAINT 2 & A st HUxT7Ho| 0|22 HA &

= Lol M =& sl oF Shrt.

_L

L=

rlo

WELES

[0l 4.21] M=

ALTER TABLE EMP

RENAME CONSTRAINT EMP_PRI

A9 0|5 S

—

Ho| Wz - HotEHo

P4 QICH M 2FZ7H S ALTER TABLE 20| A HZA S 4= QILC},
Hg HEe £ ct.
wjofl = Hl o]

HEst= OOl Ct.

0|5

_KEY TO EMP_KEY;

Ha4g 27|01 A 22| 71



o MAUXTAHS MZE Fotst= 42
HoUxAHS M2 F7t5t2{™ ALTER TABLE 22| ADD H S 42|56l OF 8t} A2 5= W 2 CREATE
TABLE 20| M ZEHS HOst T M UXHSE M= EHI SLUSHA ADD & CHSOf| MAxTHS M
ST & NOT NULL M| 2x 749 A 20| = ADD E0| ot MODIFY 22 F7}lf of Stk
OS2 22 |22 CHECK M 2kZ= 711 UNIQUE M AT S F715t= ofo|ct
[0fl 4.22] M|¥=Z42| 1A - MI%=242| F7}
ALTER TABLE EMP
ADD CONSTRAINT SALARY_MAX CHECK (SALARY >= 50000);
ALTER TABLE EMP
ADD UNIQUE (ENAME, DEPTNO);
MUXEHS Fotstmf HUxHO| O|E2 CHECK MUZTZHO Oo| A 0|28 MY S 4= QX Ot
MEIM o2 MEGHA| 42 & UCH ZEQ 0|52 HASIH 7| £0 ZEHO| O|E2 ArSotE HAxA
2 Tibero A|AEI0f Q5 AtS2Z HAECH O & 50 [0 4.3]A4 & SQL 2&2 M85t ADDR Z &
o] M= M 2UXHES ADDRESS ZE 0| A5 O 2 M E35HCt B, CHECK M| UXHO| AR MU 2 S&
SHR| &2 4 QO AL X7} ALTER TABLE 22 2 H|FX 71 S CHA| A 9|6l OF L},
Ht=A H7H
MexEAS M| i M= ALTER TABLE 20| DROP &S & QlsioF et 7|2 7|, 9L 7| M Ux
HAE Mot E BHEA M2UEZ19| O| 50| A0} StCf M AXHS MAS I HAXHO 0|52 A
SHA| 2™ TiberoZt 12|29 O|E2 A2 2 MMal|l ZCt M AXZH 0|52 MHSHA &2 A2 US
ER_CONSTRAINTS FO|lM & M AtE 72| O|ES &0I5t0H O|E HA L= HAHE 4 UCt

OF
=

CtE2 Met2d S M sk of| of .

[0l 4.23] MI2F=22| A

ALTER TABLE EMP
DROP PRIMARY KEY;
- 71 7)I7F A E AkrdE Al AE.
ALTER TABLE EMP
DROP CONSTRAINT SALARY_MAX;

. AFE AL o]Fo] SALARY _MAX¢! oz 7S A7 sk},
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HoOlS0| &t £= AR = 25 220 & EEICH ENABLES Or2 @ 20| &= 71X g FI18 2

EASE 4 ot

=M oy

VALIDATE MUEHO| YK L2 HEHOAM 22 £ 2RI ME MUEAHLE HAZ
f 2RIt HUZHS HEot=XE &Qlst= MH0|Ct JtSstH ZE ERE
SHARHO| 20lst= Z0| HO|EHHO|A d 5 &aof| =F0| ElC.

NOVALIDATE 71&0 M&EE HO|S2 ERIFAMAUZHN TSSHX| LOtE E| AL E= B E
2RIt MLZAH CHESH=E H 0| B AFEShE SMO|CE B O] 20 N EE 2
SItAHtEA PHESH=X] =HQI5HK| 40tE E|EE HIO|EHH|0|A H5 24
of =20| ElCt B 7|2 7| E= R 7| MAZAH2 WEH 2 E AHEot= QI
AO] EM A NOVALIDATE SME AME2SHCtD sl 2 X7 VALIDATEER SZf
St

e DISABLE
ENABLEZ}= B Ol B2 Z MAHE NUXHES M ZotX| &L=Ct SVAH H2 9 2L E H OIS

Off &4 stA Lt

HMSH=HR MU HS DISABLE HE = &l | 718 CtA| ENABLE
AE 2 CHA| - 5t= 20| O|Oo|EH| 0| & M5 &0 ==F0| = Ct
toLoader == thimport FEZ|E|LI HiX| Z2 WS Soff L2 2| ELE MUSHAHL A 4+ Qf
Ct. HIO| =0 X &EE 2RIt MUEZHO CHESH=XE =QIstHA| 40t £/ 22 OO|EH|o|A 5 &
Ao =F0| =IC
DISABLEZ Ol 2t Z0| &= 7tX| g & FIHE 2 ZE AT 4 Tt
=M oY
VALIDATE Ol EME AIBStE B MU0 EUs QIEAE E8tstD | A *x

A ZH ch st HH0| E7HsotC.

NOVALIDATE AMEXZ 2ME UHSHK| feH J|2XCE ML= gM0|C

M= M) ¥
H otz 71 0] AE|E 57| 2ok A= ALTER TABLE B A3 0F BiCh.
CtE2 Mefxdel e S HE 5= of 0| T
e ENABLE AEf 2 HZASI= A
[0l 4.24] M|2tZ=Z12| AE} A - ENABLE

ALTER TABLE EMP MODIFY CONSTRAINT EMP_UNIQUE ENABLE;

e DISABLE &E| 2 HZASI= 4

Hag 27|01 Z4H| 22|
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[0f] 4.25] HI2tZ=Z1o] AFEH ¥ A - DISABLE
ALTER TABLE EMP MODIFY PRIMARY KEY DISABLE;

e NOVALIDATEZ F7}15t M2 Z 7S CtA| VALIDATER HZE 5= 2%
[0l 4.26] MI%tZ=Z42| AFE) B4 - VALIDATE

ALTER TABLE EMP MODIFY CONSTRAINT SALARY_MIN ENABLE NOVALIDATE;

4.3.3. Mt=H ME =3

TiberoO| M= MRSl Y2 E MEot7| ?lsl b5 &0 LIEE d8 78 M Sotal ATt DBALE 2t
|

ArE A 25 AE ™ & UL,

d3y R oY

DBA_CONSTRAINTS Tibero LS| 2 & MAXHS YEE Z3|5t= FOICH
USER_CONSTRAINTS S ALE X0 St M efxHe EE 3| 5t= /O|Ct
ALL_CONSTRAINTS MEXILEHZ JtSet MRS YEE X3|5t= /OICH
DBA_CONS_COLUMNS |Tibero LHo| ZE M AX 70| M EE ZEH YEE T 35|st= FO|Ct
USER_CONS_COLUMNS |S&f AtEXtof| £t M exH0| HEE 2B Y2 E £3|5t= /oI
ALL_CONS_COLUMNS |AFSA7HZ Jtsst MUz zo M8 ZEH YEE T3lst= FOICt

ox o
kJ

)l

ROl CH ek XtM[ B L 2 "Tibero & = QLY M"E F 1 BHCE

4.4 Cl&23 &5

CI&3 &2 HOIHE M Ests =2[H el 2|4 Be[0|H A2 7|7F LFSICE Tibero M= LA =S58
BENLEANSE & ULF L7|0t AMEZ Letn|H & M Sttt A7|0F 4R 9 S4of et mtekn|
BHE HgstH, Ho[EH 0|2 d 52 2

.I
A5 SYU NG B FBEE £Y & UL

4.4.1. PCTFREE u}2}0|E]

PCTFREE:= U A3 =50 MEE £A7(0r A 2 A0 CiH[sto] Hotgr=el o7 S4+S &&
£ 2dst= mieta|E ol

0
Il
Y
o
N

HUE g2 = HHSHH 10A 99 Af0]2] o9l 42 HEE 4+ ULk 23 =59 i/ SU0|
PCTFREE LtZtR[E{0| 23t 4t Olot=Z B0 E 7K A& M2 29 & &2 ettt PCTFREE ItZtA|

74 Tibero 22| X} OHLHM



Eol 2d¢ct 4t olstel AR0= H ol ME= 29 E HRUSH 2l 32 S22 71& 292 dd

C|A3 gs Lh o] €l Z7to| PCTFREE metA|E 9 g2 Ch ZOtX|H, C|A 3
Gl PCTFREE Lt2t0[E{ O] {20t AXHEtE HIZ MZ22 M & &5t = Y=Ct 0|20 5
25 270l MZS 1 C|AT 220 MU=ICt,

A HA3 =0 MEE HA 7t YUEO 37171 S7tE It g0l A= EF PCTFREE Ltet0|E 9|
ddadfof etrt. o|mf, PCTFREE #t0| &2 &2t H| W 510 5t Tl A3 S 50| M &&= 2
Ho2 HOX 2R, €2 +2 AN E MEot=Ho H B2 HA3 =55 222 oM

218t A2 ClolEfH 0| A 45 A ste] felo| & 4 QUck.

gHHO| StLte| A & 6 A3 =50 M6 0F st 7tsd0l HO X 22 85 &

= Ut mEtM PCTFREE TH2t0[E of g2 Ol O|E{H| o[ A E %%ﬂﬂﬁ st dEsioF 5
ZAAl0] Blo| &M SH= A 20| = PCTFREE Lt2tA|E 9 gtE IA &

FREE It2tA|E{ 29| 2+ 10%0| C}.

ClA3 =252 HM Lot ESME Lo AN ALO| A2 37|85 SIHAIZIA AL ESHZE0] &
7| Haete 2 0| 201K |E12] £t = 0 2 A 28 + UL ol € S0 PCTFREE

b=
QIC}H, PCTFREE If2tn0
t

StLiel A3 =52 SA0 o] EAHMNE0 §2 & 4+ A2H HA3 =250 ZEN A= 4 2P
= £ 7HAI AL QUCh ol2f et ESHM MO H|O|E & T &

—_ — =

o
3 E5 Lol g X0 ZotFE AU S ERlZM HIEZ| 2|AE(transaction entry list)2t 11 SHCt,

EUMEAEZ 2| AE=HAT SO oo ZHEMH AT S50/ g2 O 2| = 37| = INITRANS
ﬂ}ElUIE'IOH HEE 40| =k E[AE LS EMME AEL = EMMME0| AHOIEH CHE EM M0 2

O S0f O 2 EMMM NER(T BRS HP0= HA 2AEQ AI|(EWHUM A2 )8
St ZIHAIZICE Olnf Tl A3 20| 37|0f wat MMM AR o] Hoh H4Tt YHACH 5, A
3229 37|t AHBLS EMYM N ER|O| H 47t SIFSHA| BT B, 20| 25574 5 E45HR| 8otof
SO}

EUHM AER| 4Tt F T 40| ZEEHH Cf 0|4 2| AES| 378 SIHAIFIK 4om, EMHM MO
M2 SR D h7I B EAMS CHE EMMMO| BLED 7| E0| EHMM HEE|S CHA AR E
4 QA BT A S A St

EUHM ER| 2AEE SIIATIE B A2l HBO0| WRFDE X3 5| o4 70| FCh TH2hA,
SHIS| ClAT 222 of2f EUHMOIN YA AT TH540| £2 Z 20l INTRANS TH2ta|E{ 2| 2t2
M2 RE S M FE 20| ER3ICH INTRANS I2t0|E{  AEsx 9o ™ 7| =32 20]ct,
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4.4.3. oj2jo|e{ M A

PCTFREES} INITRANS I}2t0|E{ =
E{Q| ZtS ZH=C}. matn|E =

HAZ=Z X -

A7|0AA HRlE 48
H

A7(0F KA § ddotAL HE S O

23

CtE2 HOlS EMPE dd< o m2ti|E S St= of ot

CREATE TABLE EMP

(
ENAME ~ VARCHAR(16) NOT NULL,
ADDR VARCHAR(24),
SALARY INT,
DEPTNO  INT
)
PCTFREE 5
INITRANS 5;
CA3 =59 metf|H ol gt HEstHets A3 S50 = Bt
OA3 S50 gIE= 9= ot 2ok

Hu

Ct. Of2tojeHEE

20| E{ oy

PCTFREE MEZ A E sty Ax|st= 22 7I&E9 ClAa3 250 BFH =T}

INITRANS J|EQ CAT 280 = YLK 2o MZE S€HE OjA3 S50 0 BIF EC}
Ct2 1t 20| mb2t0|E{ = ALTER TABLE 28 0| 2350 tHHZ& & 4 Q/Ct.

ALTER TABLE EMP PCTFREE 10;

oley A2 A4 B Do) = INITRANS TH2f0|E{| ZtRt MH & 4 rk
Ol AS MM S 1 mtetn|El S AF st o olct,

CREATE INDEX EMP_DEPTNO_IDX ON EMP (DEPTNO) INITRANS 5;

4.5.

OIEIA (index)= B 0| 20 A R15H= CIO|E 8 28X o=
AL 02T CHE A7|0HAH 0|22 SHEOR M,

Cte2 " A9l ZF/O|CE
e CHQl AT OIH A (Single Index)

StLtel ZE 2

2 FdE g Aol

ool A

[

i

o SEHZHE 2 (Concatenated Index)

7:.*A—.”3P7I ol ALS
d B

=9 SQL =& 2 HI0| = EMPE)

St

olOlEf #+z=0|Ct. 2l

HA, M+ Ut

(g=13
=
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I 2 (Non-Unique Index)

=

I 2 (Unique Index)
=]

=

[

=]
o
—

o
—

[eXe]|
® TT=
[e¥e]|
L] lj|1‘re

77

il 22|

M4z 2710} 2

<I of 11 Ol
o= > OH =} H <+ 0l 0l ofo
ol m a X <) < iol ) R =<
T RO < 0 H Ul 0j0 il il o
= 0 Z ol = =3 <l < o]
oy =z A L S A
M | _m_KL < < il (o] Toll ioll m__._ln_
or Ml $) L I L T O R
ol o ok _N o = il = < =)
B ) u = ol k3 il i ol
ool 1 O B U = S (R I
L o oF SR - - R I A A
I TR p A B R e L
K o T o = = [E)
! | 2 m o h
U M = 1 ) iy B ol wm
il K o - — — 1o - %0 o
| [l o N o KO < KO il o
N =l %0 3 T | |T |m |R u
20 B S 2 h L e I
il ® o W o 5 e - R A
= 1O [N iod [l W] e o "
o — TR 0 &0 E) 7ol 70 = ol
= m_ mo < o mm E 7 3T RO il < RO
< K< ooz o A} T L L N O Ik
o ar W o 2 S L L A =
ol R y 9 @ T o 0 Ir o - |T S
o R W 2 2 s® et o | |2 5 |5 |E5|ZclE
20 E 2 z T9 =2 X d [rzla oL sE|E
i+ = 9 TR S w3 j_T ol ol - Il -l
7 < B S T Y 5 W o |3 T | = u)
W_._ o ol - M 20 = S T o3 H 2 .ﬁa S|l o T %o ™ %o ANn o3
e ol 4 x o = m = T 70 iofl I BT = R 2| &
il _— o & O I 2y A_Mﬁ SRR I e B s v =S s R I R N =B
U N A = <0 L N ur MW {30 ol |F Wl |D53|F W ol |[Z Wl
1 = _ o z & X w_ = = —
e N S x O g T @ =
_ -Gl = = W oz < =<l
KO Jlo o ol o ok N Mm | _|_ m 0 X0 _.__m.o m
ol <V Ok T o RoW Rz 30 M
o 20 & T U N AR T} w_m 1 bl < i
X BT R o ®Eogot o | o oo |12 |3
! {l =T 20T o o< T 4 ° ° o |< il
- — ) < 00 < 3 ol or ol
m =F i1 o -y oy <2 oll o 7
I ol 4 0 oy 09 0 =T wo oo (9|0 w3 B m
Kio ol g <0 @ wmw T<x o [F o |z W@ o <
Z oK < o o e . o | |ol T > o\ D J

4.5.1.
cil




THaL oY
IHE[M QIE A OHE|M QIHIAS MET 4 QUCH QU AS WHSE I MEEMOZ ALES 4
ALY
CES2 B0l = EMP2| ZE DEPTNOO| QI A S M- 5t= of O[Tt QIH A9 0| F2 'EMP_FK'Z & ¢t
Ct.
[Ofl 4.27] QI=A O] AN
CREATE INDEX EMP_FK ON EMP (DEPTNO);
oleiA X7
oIt AE X H5t7| 98l A= DROP INDEX t& sl O SHCt
QI A= HOIEME SEAQ A0 HHo|22 IHMAS M ASIHELT H 0| =2 Ho|E0l= F&=
O|X|X| f=Ct B QIHAS HASHA =M ol S ZE 2 CIO|HE 3| & wf o|™ I CHEA =3 £E7t
LEE a2 QUCH QAT Ol 4 2Rt b= A0l = M7 st= ZA0| Hlo|E{H 0| A 85 a0 =
20| =,
CtS2 [0 4.27101 A &t QI A 'EMP_FK'E K| 7 5t 0f| O] C.
[l 4.28] SI=A o] %74
DROP INDEX EMP_FK;
C: i
45.2. QIHIA S EXOI Za|
TiberoO| M = QI A9 7|2 2 2 B-TREEE M SBtCt O| = 0| &5t HHY 7| & (single key search),
H ¢l &M (range search), S & 7| Z 44 (composite key search)g s 2 4 ULt
o=
olgiiA M &
QIHAZ 0|25t HIO| 22 ZRE HMst= U2 Tt 2ot
e Tt F| Z M (single key search)
- otLte 7| & Z= 2R & dMot= WYolCt
— QIEATL R QIH ARl HR0 = 5t 7| E = §HHe 2RV HAMEH, HRY QIEl A0 B
Ol= 4y 7ol 227t HME Tt
e H2?| AM(range search)
- AR XE = TE 4= ERE ZF Motz WHO|CH
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7| A (composite key search)

I

S
=

=
=

Oil Ol Ct.

—
[

t

24 A
=

]

Tl
Hr
ol
ojo

s

H

A
o

AZ
2} ADDR = 'Seoul

(=]
=1

o
[y

"Seoul *

5 AND ADDR

SELECT * FROM EMP
2o oMo M ZE DEPTNOS} Z & ADDRI} &€ £ 9|

[0fl 4.29] St 7] A4
WHERE DEPTNO

Ok

1
o
Kir
ol
ol

| =

'O
[

L o
==EF

g nisaf

g

=i

ol
—

i X DEPTNO =5

ASE7| 2?19

AD

—

—

2 "DEPTNO+ADDR

FAl =it O o2

Z3E DEPTNOS2I Z&E ADDR
~o|Ct.

DR+DEPTNO" EE| 2

U0 =

__ﬂ
i
<
ar

od

X

=

=

£F 4d5tH ol

18, M2 ofjnrct

—

=

(|

7 &g, 8

o
-

of 2

=

=

tH Ef O]

= IOl 2| M & St o O H| O]

ol A
- =

ol
—

ZE

A

1ol

!

| B[Ol Ct.

Heicts ©

4

WE X

2z
=

o
od
==

o

<+
ol
i
KO

el 289l 4

o

o7F HA Eol=2f 10% 0|

24
=

{l Eil O]

VS

P

X
—

H

—

o[t
ATbglop

|

(=
=

B

(0]
—

o
ae

= o

4

9

H

0f
2 A
=

=
=

7|

Efl Of
OEI

I_

|
)

—

TiberoOl| A{

o
T

&l
e WHERE E 2|

<|

al

ol

ol

Uiy
oy

ol

piln

0= = B 2 (C1, C2)2t (C2, C1)2 F 7K 7+ UL,

ol

Hr

1o

o &

O{LtCHH (C1, C2) =

40| Z& c20 o et A 2ot O B sHA &

Z4 A
=

Zg c1of oyt

= e

°

20| 7el

—

[

d-gst

A

C
=

g

[

o
—

7

iy

12 719l Af

Z4 A
=

3

S
[y

CiH 2™ Cc20f of

SH
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=

[

°

2= HMA

| o
=]

o
—

StLtel H O

o A HIETI LI BR gE
® O

ettt

CjA30 A

MZLHE

=20
=

@loff elE A2t E| O]

ol

100
1o
20
or
0

<

(o]

4.5.3.

ol
jid

o Z5

—
-

= (Prefix) 2t H| & & F = (Suffix) 2 2 Lt

14

==
10

Ho

1ol
Ho

o
10
ﬂ
_x_._l
ol

o]

20
11

o
=
Ho

tLtel 71 2 AFE et

o

XYLt HSSFES BA
7t o, 7|

=
e

MZ 7|7t

o3
<+
ol
o3

p
fe)

_

0
70

il
1o

FE| O]

el

Ct. [C2FA, DMLO]

t= 2=l 274 of

45

=

=

FCE 2t 7]

o

=0| =7t

L

FC},

—

A (Unique Index)2| A<, st &

(=]
Cl

—

O
f £[O10F

o

Ql

o
T =
Al

g 7dst= 2

oz 7

oll

4|

<

=

°

—

=)

Ol 1742k A = T}

M ZEFEH NS Z

A H

o
T

7o:|

7o

-
m}

o]

&
o0
i
oF
F0
__A_._u
ol

2

|

oll

=

C:
ENAME VARCHAR(16) NOT NULL,

ADDR VARCHAR(24),

EMPNO NUMBER NOT NULL,
SALARY NUMBER,

Ol CREATEZR S S
DEPTNO NUMBER

I

CREATE TABLE EMP

[0l 4.30]
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CREATE UNIQUE INDEX IDX1 ON EMP (EMPNO) COMPRESS 1;
TBR-7552: Cannot use COMPRESS option for a single column key

CREATE UNIQUE INDEX IDX1 ON EMP (EMPNO, ENAME) COMPRESS 2;
TBR-7551: Invalid COMPRESS prefix length value

CREATE UNIQUE INDEX IDX1 ON EMP (EMPNO, ENAME) COMPRESS;
Index "IDX1" created.

CREATE INDEX IDX2 ON EMP(EMPNO, ENAME, ADDR) COMPRESS;
Index "IDX2" created.

CREATE INDEX IDX3 ON EMP(SALARY, DEPTNO, ADDR) COMPRESS O;
TBR-7551: Invalid COMPRESS prefix length value

CREATE INDEX IDX3 ON EMP(SALARY, DEPTNO, ADDR) COMPRESS 2;
Index "IDX3" created.

[0l 4.31] QIEAA OB AbEY &Ol

SELECT INDEX_NAME, UNIQUENESS, COMPRESSION FROM DBA_INDEXES WHERE TABLE_NAME = “"EMP®;

INDEX_NAME UNIQUENESS COMPRESSION

I1DX1 UNIQUE ENABLED
1DX2 NONUNIQUE ENABLED
I1DX3 NONUNIQUE ENABLED

[0f] 4.32] THE|M QIEIA Ofx ity

CREATE TABLE SALES

(
SALES_NO NUMBER,
SALES_DATE DATE,
PRICE NUMBER

)

PARTITION BY RANGE (SALES_DATE)

(
PARTITION SALES P1 VALUES LESS THAN (TO_DATE("2019/01/01",
PARTITION SALES P2 VALUES LESS THAN (TO_DATE("2020/01/01",
PARTITION SALES P3 VALUES LESS THAN (TO_DATE("2021/01/01",
PARTITION SALES P4 VALUES LESS THAN (MAXVALUE)

)

"YY/MM/DD)),
"YY/MM/DD)),
"YY/MM/DD)),

H4F 27101 4H|

s

[
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4.5.4

4.5.5.

CREATE INDEX IDX1 ON SALES(SALES_DATE) LOCAL COMPRESS;
Index "IDX1" created.

LolEA H x5
=

TiberoO M= QIH A HE S X Sot7| /ol CtE #Ol| LLEE Y& FE M Sotil ACH DBALE L A
EXt 25 AES 4 UL

3y R Ay

DBA_INDEXES Tibero LH2| 2= QIEI A9 HE & X 3|5t= FO|LC

USER_INDEXES S AFEXIO| &5t QIEASl EE XT3 ot= FO|T

ALL_INDEXES MEXLEZ Jtstt lH A HE S X3|5te /O|CH
DBA_IDX_COLUMNS |Tibero Lf2| 2= QI A0 HEE HH2 2 E = 2[5h= FO|C,

USER_IDX_COLUMNS || At Xiof| &5 ol Ao HEE ZHE

ALL_IDX_COLUMNS |AtEAZtH 2 Jtset QiE A0 HE= &

]

YX Jol thek XtM B L 2 2 "Tibero & = QHLHM"E F 1 BHCE

QIA AL 0{5 2ELIEE

ZHHY

AN
2 4 AL

w

TiberoO| M= QIEH A9 ALE O F = UAs 7lsE A

= V$OBJECT USAGEZ Z3|3

2 M

CIES2 QE A ALE {7 & ZLIEE5hs of o,

- =

SQL> CREATE TABLE T (A NUMBER);
Table "T" created.

SQL> CREATE INDEX 1 ON T(A);
Index "I1" created.

SQL> ALTER INDEX I MONITORING USAGE;
Index "1" altered.

SQL> SELECT /*+ index(t i) */ * from t where a > O;
0 rows selected.

SQL> SELECT USED FROM V$OBJECT_USAGE;
USED

ol A

v T —

2UEZO A
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1 row selected.

g9

Am

4 6 [ — ]
0. T
T (View)= SELECT =22 HH L= Ho[0f 0|2 F0{tt 7t4 HIO|SO|Ct SQL =& LHO M E| 0| &
It SLSHA At EIC B, A OO0 E Z&sts 27|10 A = oftLH T2 AF7[OF A E Sl
=ic,
=
46.1. 74, HF, HH
= HoM= RE WY, HE, MAHste Y sS et
=
M
H5E MA5H7| /Il M= CREATE VIEW 22 ArEs6H 0F stCt,
Ao U2 €2 3850 met 4y 2710 Ch=C
o A ALEXIIL KpAQ| AF|OM0| &5t R E Y HSt= % CREATE VIEW 2 MEE £+ U= Al
S 30| JA0{OF T},
o CtE AL X A7|0Ot0f U= FE MMYst= A CREATE ANY VIEW 22 AMSE 4+ U= AL
T 0| QL0{0F StCt.
2= 7|8t 24 A (base objects)2 UM A HTHS 210 AN OF 5HH, 7|8 H|O| S 2| 401 &2t glo] H
Hoto| U oF BHCt O E =™ Ch=2h 2Lt

[oll 4.33] 72| ¥y

CREATE VIEW MANAGER AS
SELECT * FROM EMP
WHERE DEPTNO = 1;

CREATE VIEW EMP_DEPT AS
SELECT E.EMPNO, E.ENAME, E.SALARY, D.DEPTNO, D.LOC
FROM EMP E, DEPT D
WHERE E.DEPTNO = D.DEPTNO;

Hag 27|01 Z4H| 22|
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ol & = Blo|=0l thet 7 X7 e + U=
|£ £01 § EMP_DEPTE &2 &t M%XUF E‘”OIE EMPO EHEFOEi é.‘?:l, M A AL
= DEPTOf tisto] &, 44 HAM0| THsstE

FE BOIZI 20| YA HEHS CH2 ALSRIOIA ROI 4 T B, HE Folst |8 Uy
GRANT OPTION == ADMIN OPTION=Z} &/ M A HTtES F0{ Zrotof ot
lelo;i I:II-S fﬁxr%:}_j@rg Jé-lolol- | [ ZH .”0-” IIX—I OH ﬂﬁ%l- (@)

= _/|\_ A
UM A = ACE H, S Aol it #et2 72 J2AXIE IR 12 /0] 0F BiCt.

LhE2 78 ddst= ool

CREATE VIEW V_PROD AS
SELECT PROD_ID, PROD_NAME,PROD_COST
FROM PRODUCT
WHERE PROD_1D= 100001;

=
a4
HOES J|HE A O HHA O Z QIsH AFREH 4 A Bl HE CIA| AF235}7| 9|5 M= CREATE OR REPLACE
VIEW &2 AtEdl{OF SHot B, R E Yot MAHE &= U= #eto| A0 OF St
=22 7 & HEst= ol o|Ct.
[0l 4.34] Fe| A
CREATE OR REPLACE VIEW MANAGER AS
SELECT * FROM EMP
WHERE DEPTNO = 2;
P2t &2 SQL Z&E M stH CHE AS KO A 208 7 MANAGERS| # $H0| 110 2 ot QA = Ct
2HH 0| DROP VIEWS2} CREATE VIEW &2 G452 2 ALE5HH 5 MANAGERS| #&H2 10{ TICt,
7 M7
HE MAH5H7| /i M= DROP VIEW 28 ArZ5H OF trt.
FE s €2 250 met AAH 2710| CHECH
o X ALEX}IE XHM | AZ|0L0| &6t 7 E MAHot= 4% DROP VIEW 22 AT &= U= Al AHE &
T 0| JA0{ O} Lt
o CIE AMZ XISl A7|0H0| £38 HE N7H5t= 2 DROP ANY VIEW 22 AI2E £ U= A|AH EXA
O] OO} StCt

CtS2 7 & M7 st= ool
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[0l 4.35] ®2l M

DROP VIEW EMP_DEPT;

46.2. 7 &2 =3
Tiberod| M= 7ol Y2 E M Sot7| fofl Ctg ®HO| LIEE & 7 E M Sotl UCH DBALE LBFALE Xt
DEAEE 4+ ALt
dx 7 Ay
DBA_VIEWS Tibero LH2| 2 & Ho| M2 E X 3|5t= HO|Ct
USER_VIEWS A ALZ X0 S5 7ol T2 E =2|5t= FO|CH
ALL_VIEWS MEXILEZ Jhset R §EE =3|5t= ROICH
DBA_UPDATABLE_COLUMNS Tibero Lo ZE FOll 5t ZH AH ItsE YEE Z3|ot=
FolCt.
USER_UPDATABLE_COLUMNS  |SiX{f At X0 &5 5ol &8t ZE8 9 §EE Z3|5t= Folot
ALL_UPDATABLE_COLUMNS MEXILEHZ Jtstt /7ol SetZEHS AN Vtsd EE X
3|ot= F/O|LC
=]
A Fof thst XM Bt LI 2 2 "Tibero & & QHYM"S & 15T}
4.7. A|AX
AlAA(Sequence)= ©AHE 2 2 R0 stz IR/RHSO|CHL FZ MER HO|HO| RSt IRHSE XS
o2 B I AFESHD
4.7.1. A|AA HA, M7
2 oM NEAE MY, HE, M7 ste 2 e dF st
ANEAE 2 el EHMMO| M2 HA[X| b= IRHSE WSO mf ALSECH
AMEAE ALEotX] oM IRHSE THEOLY Y| /s M OtX U2 2 ALZSE HS E 7|A5t= H O ES
OS2t ESHMMO| T 2t S HOAM St STEA|IZ{Of St O|2{ et HH S AFESHH IRHESE
dot= ZE EMM AO|0f| S (Lock)2 Z QIS H|0|E S=0| e stA EICt 0| 2 2lsl o o|E{H| O]
A 9 S50| XMotxl= &lol E 4 AT
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>
i
|>
i
0=
0z
_o'ﬂ
N
40
:oé
x
rr
0
Py
2
_|
m
wn
m
O
C
m
4
0
m
Ho
o
Dl
{0
gg
o
ro
n}

o S| AFSXIZF RFAQ| AF|OL0 A|RAE MH5t= A CREATE SEQUENCE 22 M8 £ U=
A AE EF 0| QLO{OF StCt,

o CtE ALEXIO AF|OL0 AR AE MM5t= AP CREATE ANY SEQUENCE B2 M8 = A& Al
AE EFHO0| JAO{Of BHEY,

FHR E

d

MNHAC| Ol AMNHAC|O|ES HYSILE AR AE Mg mf gtEA] Z & 0fOF GO

MINVALUE MNEATL LS 4 A= FX440|T

MAXVALUE MNEATL LS 4 A= oI Tt

INCREMENT BY |A|Z A0 g2 AHSE miOtCt O S71 E£= HASXE HYTiot

CACHE CIOIEHHO|A M5 as ?Ich LHFE 22 o Z22[0 442 7§ Al gt

START WITH MNAASE IS M AEE I HYEl= 448 AYSCt 2t S HYsHA| E2H F
(L 0= 2UZH2 2 FHo E Lt

NOCYCLE MNEAE I 22X 22 NOCYCLER FO =0 QUCH 2T gh(a40| 4AE A0 &=
Z|£ahHol =5t ALTER SEQUENCE =2 AtEotX| 4= StMER2 @t M
de 4 eltt

CYCLE ZCHBL(FI X0 ZEoH NS 2 O F @2 A XAE U2 2 & 2Hetet

ORDER QYT EMUZE ARAA AT LI2 =5 SOt & TAC HO0IMEF 0|7 U= 2
20|Ct, (SingleOl M= && =XE 2 2 2f0| LER)

AL HdH2z2 SRE E2 A0 EASHXA|I T OFA AR 2 AO[X 42 gf2 HAI0 MEE o
CtS & TiberoZt 7| S 2 M AFEE 4= UL SEXR AL HIZ SN2 SEE 2 A0 EXfsHH
U2 25 MEE A= ZhFEH FHAS] |t I7(2F AA L9 g2 HHE 4 ACL 02T 2RIt
UUSHA o™ AlE A S NOCACHEZR Q15 OF ofCh. SHR|2H A/ A S AFSS TfOtCE Cf A3 A
L7 L2 2 HIO|E H| O] & 50| XMstElth S48t &&0| OtL{H NOCACHEE ALESHA| §471&
[aR=geliny

CtE2 ARAE ddst= ooltt
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[04 4.36] A|RIAL| MM

CREATE SEQUENCE NEW_ID
MINVALUE 1000
MAXVALUE 9999
INCREMENT BY 10
CACHE 100
NOCYCLE;

Ct=

rlo

ANE AL gt AEst= o Ot

CREATE TABLE EMP_ID (1D NUMBER, NAME VARCHAR(30));

INSERT INTO EMP_ID VALUES(NEW_ID.NEXTVAL, “Peter®);

1]

Al

o

LS

A0 L AEE 2

rr
ro
[elll

HO[ AO{OF S,

[0l 4.37] A2 A

ALTER SEQUENCE NEW_ID
MAXVALUE 99999
INCREMENT BY 1
CACHE 200;

SQL> CREATE SEQUENCE S1 START WITH 10 INCREMENT BY 1;

created

SQL> ALTER SEQUENCE S1 INCREMENT BY 5;
altered

SQL> SELECT S1.NEXTVAL FROM DUAL;
NEXTVAL

EXtel A7|0to &5t AR AE HESHE A2 ALTER ANY SEQUENCE 2 AtEE

HE E™MO| BHEIZLE A AHO| HIHNSOZ SEEIOE HASE X

Hag 27|01 Z4H|

s
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1 selected

ARAZL A

AR AE H7517| 2lail = DROP SEQUENCE 22 A3l of

Lt &2 E 90 tet MA 2210] BH=C,

o
—

Ojo

IWEIES

rr

rol

o SX| ALSXIZF RHA Ol AF|OL0f| &5 A ZAE M AHSH= 29 DROP SEQUENCE 22 A8 4+ U=
A AE S 0| QLO{Of BHC
o LtE APEXIS A7|Ot0f| &6t AIRAE X A= 45 DROP ANY SEQUENCE B2 A8e &+ %Ue
A A SF 0| Q0| OF BHC}.
Ct=2 AEAE MAHSH= of ot
[Gl 4.38] AlHA2] AI7{
DROP SEQUENCE NEW_ID;
4.7.2. A|HA HH X3
Tibero| M= A ZAQ HEE XM JZ5t7| 96l ot 20| LIFE & 5 E M35t QUCH DBALE Y8k At
X EF AEY £ QUL
3 7 MY
DBA_SEQUENCES Tibero LI Q| 2 E A ZEAQ §EE X35tz FO|LCH.
USER_SEQUENCES |SHXf ALE X0 &8 A/ AQ] HEE £ 3|5t= FO|LC
ALL_SEQUENCES MEXZLEZ st MR AS] §EE X3|5t= FO|CH
&
FX Fol o g XtM| B LH & 2 "Tibero &2 QHAM"E E 1 BHCY.

2|0

S2|0{(Synonym)= A 7|0t & 2 HF (Alias)O| C}. T,
ol FelECt

A

CHE A7|0F AR S

CIOIE & Eefst= &7|0F A = ot M
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=0j0] 44

SO0 & MY5t7| sl A= CREATE SYNONYM 22 AHE5H OF StCt

SO0 = Chg Z2 E 20 w2t M8 740| CH2LCY

o AKX AL XEIE RHAM O] AF|0HY S E M dst= A CREATE SYNONYM 22 AMEE £+ /U= Al
AE EFO0] Qo{oF STt

o CIE A XISl A7|OH0f| 52|01 & MMSt= A2 CREATE ANY SYNONYM 22 AI2E £ U AlA
" E3O0| QJg0{0F Tt

22 s E MY i 2otk= A 8240|Ct

THEA oY

S2l0{9] 0| & S20{o| 0| S METIC SO E W I Bt=A| Z & OfOF ST}

Ho|=2l ol & SAHE HEL HO|E2 O|FS HFTCt S E Y dE Mf HHEA E

|0 Of Bt
22 20 & 4dst= ofo|Ct.

[0f] 4.39] =2]0{2] AN

CREATE SYNONYM T1 FOR U1.EMP;

=2/0{ MH

golE S0 & HAE5H| R =

M= DROP SYNONYM 28 AL=3l o BtC}.

r

420 TeEl MAH 240] BHEC,

et S0 E A

r

[ ]
rel
=
>
An ob
>
N
>
>
1o
>
A\
=)
=
TS
ol

[
o
i
>
41 o
bal
10
>
u
=
2
1y
rOI'

S2|01 & M7 5t= of of .

HAX S0 E M5t CHAl d-d3lOF

s A2

F=9|0|E M 7H3l= 22 DROP ANY SYNONYM 28

stct S92 ® 57| 95l

DROP SYNONYM 22 AIEe = U=

ArEE = A= A
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[0l 4.40] S2lo12] H|H

DROP SYNONYM T1;

OIHE E= ALEXI UM A
TiberoOf| M

—

—

d-dst7| !l M=

CREATE PUBLIC SYNONYM & A2

==

MME Y EREE 2H240/CH 2t THRAE 28 59

o

S & S2/0{(PUBLIC SYNONYM)Z2t !
25k AF2 AL}

2LFote S2/0{0[Ct.

o
1

ERNPELIS

Of| Of .

[0l 4.41] S& S2]0{2] ¥Y

CREATE PUBLIC SYNONYM PUB_T1 FOR U1.EMP;

urefo] Ho|4 3t ST A
&
1 £l

—

(transparency)= X 3 StCt. O £
25te 1 5HH o U1, EMPEr
C}.

Solof A AZE =

£ AEA7HUL0] A7EHHO|S EMPS
S2l01 & FolstH PUB_T1EH = 5t

m]
-

ZF

NG Zt

OE =0 th52 & SQL =2&d ghet

ro
rlo
m
=l

P

i
ok
rol

FC},

Ho

SELECT EMPNO, ENAME, ADDR FROM PUB_T1;

SELECT EMPNO, ENAME, ADDR FROM U1l.EMP;

StLEC B0 =& HM A= OfZEIAO|E =2
2% LHOM M A 5= B 0] =2

O 1T
T =
T SESCh

oM CHE HIOlE22

ol58 25 wHsE o B

Hu oM

UMM A~

=

[

St &

o

10
=
I'IF Ol:o
_O't
[0 TIr

rE
oX M
_O'ﬂ
P

L==Ne]
S =

i
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O £ X A ot2{ ™ DROP PUBLIC SYNONYM &2 At& 3l OF StC}. &, DROP PUBLIC SYNONYM
S20| 2L0jof ghCh.

Ohe2 &8 520 E M st= ool
[0l 4.42] S& S2|012] MH

DROP PUBLIC SYNONYM PUB_T1;

4.8.3. 52|01 ME X3

4.9.

— O —

TiberoO| M= 52|02 Y2 & MSst7| ?loll ths &0 LIEE 35 /& MSstl ACEH DBALE L EH AL
A O]
ES

EXEF AMEE Ct.
Er T
DBA_SYNONYMS Tibero LHQ| 2 E S9l0{o] HEE Z3|st= Ko|Cf.

USER_SYNONYMS AR AFE A0 8t 52019 Y2 & Z3[st= 7O

ALL_SYNONYMS MEXLEZ st 32012 2 E T 2/ct= [O|CH
PUBLICSYN 2= 38 3209 EE x3|5t= FO|CH
=]

YX Jol| Chek Xt B L 22 "Tibero & = QHLHM"E F 18O}

Eg|7H

E2|7(Trigger)= HIO|22 2RE &g, HE, AMg o ANH522 sHEHESE 02 XFs =2
PSM(Persistent Store Module) Z2{A| X O|Ct, M UZH 22 HEHSHT| {22 OIO|EH 0| A9 =2|& =
A= aed i ALSSCH O E S0 ASAAEEZ O] S0 e = Us a2 H9IE THEA Aot
St s ESAE ALSEY o UL

4.9.1. EE|7{ MM, M7

rol

= BoM= Ee|AH9 dd, M7 st 48 E I et

Hiag 27100 Z4H 22| 91



4957 /s M= CREATE TRIGGER 22 AFS3HOF Bt E2|H = &2, HE, 4A
X

=]
495t7] SHOILE B0 £ E 4 ULk

[ ]
ret
=
Pl
00
el
N
]
>
1o
|>
N
O

HO[ A0{Of S,

CIS2 EMPEO| 20| ME22 29 & st A 50 E2|HE s st= of|o|Ch

[0l 4.43] E2|7{2] MM

CREATE TRIGGER TRG1
AFTER INSERT ON EMP
FOR EACH ROW
WHEN (TRUE)
BEGIN
-—— PSM BLOCK ---

-~

o] =5t E2|HE Mdst= A CREATE TRIGGER 28 AI8E 4+

EXtol A7|ntol| £5H E2|HE Y 5h= A CREATE ANY TRIGGER 8 AL8E & U=

Eg|7{ M7

E2|HE M 735H7| fIsHA = DROP TRIGGER 28 AtZ35l 0f

o
il

CtE2 EE2IAHE MASH= of|o|th.

[0l 4.44] E2|7{2] MIH

DROP TRIGGER TRG1;

4.10. L}E|M

Hol22 377t HE HX L B2 EMEO0] A HM Lot 2 2GAAE giger ASHA &
=(Lock) & &40 LA SHA E Cf. o2 gt H &2 T O|E{H| 0] & 4 50[ X otk| = 2 Ql0] #l Tt O] & ol 25t
7] ?ls stLtel =2l H HOo|E2 o] 7He| S2|He SU2 = Ly e TE[dS g + ALt nfElM
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4.10.

(Partition)2 i & MH[AS of= U O[EH| O] A0 A = S
Holct TE[ME2 ME THE B0l 2 AH 0| 200 HdE o A2 YEH L 2 =25 N efs AL

=
2 4 9ck,

$0
rr
Q
el
m
2
il
rd
ol
m
m
|0
Hu
gl
2
fival
el
T
mjo
H
4n
mo
rr
SN
HI
nl

OE|M 2 CHS I 20| Ml ZHX| SF7 7+ AL

IlE|M oy

RANGE Z+ OhE|M 0| ZEHE RANGES XM 610 mE|M S Mo st}
HASH HASH &+ E 0| 85t0] ntE|M 2 Fol st

LIST Z- OtE|Mof| =EHE g2 &Y XY 5t0o] ohE[M 2 F ol St

M35t7| @Il M= CREATE TABLE 22 AtEE [ TtE[MO| HEE FHO 24 TtE|ME
OHS 2 QICHL E|O[ 22 0HE & QU= S QU OHH SHSH AHSHE E Q35X o4Ct.
CIS2 OE[M o2 Y SHE|0| 82 MM St= ofo|Ct.

[0dl 4.45] THE|M2| AHAN

CREATE TABLE PARTITIONED_TABLE1 (C1 NUMBER, C2 CLOB, C3 NUMBER)
PARTITION BY RANGE (C1, C3)

(C
PARTITION PART1 VALUES LESS THAN (30, 40),
PARTITION PART2 VALUES LESS THAN (50, 60),
PARTITION PART3 VALUES LESS THAN (60, 70)
):

HOI=2= TE[H2Z LiF= UH 2 HPIE Soll 7IsStoh f12 ol M = 2+ THE[E ol HRIE X[ E 5t

o ItE[M0f CIO|E & & StCt 0| 2 Salf Co[E 7t 0= mE[M0f| &of UA=XE L £

= Z|Cf 10,0007 7kX| ‘Y4 4 AT

OHE|M Q| & Ct2

or2 104 Mo HEE Mol
=

= olflofl sl &st= THE

FEe pell

ra
°
1z}
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ALTER TABLE PARTITIONED_TABLE1l ADD PARTITION PART4
VALUES LESS THAN (70, 80);

ALTER TABLE PARTITIONED_TABLE1l DROP PARTITION PART1;

HLE|M 2| Al F2|Are

[ ]
N
=]
m
R
o
oA
10
rd
H>
x
=2
B
i}
N
Yl
o
m
2
=)
il
a

CREATE TABLE PARTITIONED_TABLE2 (C1 NUMBER, C2 CLOB, C3 NUMBER)
PARTITION BY RANGE (C1, C3)

(
PARTITION PART1 VALUES LESS THAN (50, 20),
PARTITION PART2 VALUES LESS THAN (30, 10),
PARTITION DEF_PART VALUES LESS THAN (MAXVALUE, MAXVALUE)
)
PART10| PART2ELCI HAY MAHAEQ X[ O H I} 25|23 PART10| PART2E E&s5t= AE 2 4+ 9
Ct. HQE MOl & f VALUES LESS THAN Z 2 '0|X PARTITIONO| £0{7}X| 811 ~ ©HC} =2 g2
= HI0|E{E E&tsl= TIE|M'O|2t= oAl E JHEICH O 22 &4t ote| Mo Hel= & E[0{Of &t
ct.
e ALTER TABLE 0| 2foll A2 BFSO{ Xl TtE|M 2 7| =9 OtX| 8 TtE[MHO] HRIZEC =2 HIE JtA
Of tCt,
H 2o Hl W= ME#st= TE[M Q| 7|7t 2 Z0| & H|o|ot M3l ot= THE|M 2| 7| 7F MAXVALUE
EXNYEO MER2 Ot 7|2 2 g2 AEE ¢+ e A0 = TtE[M S FItotAL MHE ¢+

oz Fo|5 0t

rol

FCF,
CIE2 0|2 €2 0lHE L A7 = o0l CF

CREATE TABLE PARTITIONED_TABLE3 (C1 NUMBER, C2 CLOB, C3 NUMBER)
PARTITION BY RANGE (C1, C3)
(
PARTITION PART1 VALUES LESS THAN (50, 20),
PARTITION PART2 VALUES LESS THAN (60, 70)

ALTER TABLE PARTITIONED_TABLE3 ADD PARTITION PART3

VALUES LESS THAN (80, 40);

ALTER TABLE PARTITIONED_TABLE3 ADD PARTITION PART3
VALUES LESS THAN (70, 100);
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o oAl Tibero= HASH TE[M E[|O] =0i i et LtE|H FItE X[ 2 5HA| F=C

Mlé,

'

A

—

-

oEMS

Otz ol = sold_date ZH S 0| 2ol 2 2 RANGE ItE| H 2
E HASH ItE| M < $F of O] .,

CREATE TABLE years_sales

(
product_id NUMBER,
product_name VARCHAR(20),
price NUMBER,
sold_date DATE

)

PARTITION BY RANGE (sold_date)
SUBPARTITION BY HASH (product_id)

(
PARTITION

PARTITION
PARTITION
PARTITION
PARTITION
PARTITION
PARTITION
PARTITION
PARTITION
PARTITION

jan_sales
feb_sales
mar_sales
apr_sales
may_sales
jun_sales
jul_sales
aug_sales
sep_sales
oct_sales

VALUES
VALUES
VALUES
VALUES
VALUES
VALUES
VALUES
VALUES
VALUES
VALUES

LESS
LESS
LESS
LESS
LESS
LESS
LESS
LESS
LESS
LESS

THAN
THAN
THAN
THAN
THAN
THAN
THAN
THAN
THAN
THAN

SUBPARTITIONS 2,
PARTITION nov_sales
SUBPARTITIONS 4,
PARTITION dec_sales

VALUES LESS THAN

VALUES LESS THAN

(TO_DATE(*31-01-2006",
(TO_DATE(*28-02-2006",
(TO_DATE(*31-03-2006",
(TO_DATE(*30-04-2006",
(TO_DATE(*31-05-2006",
(TO_DATE(*30-06-2006",
(TO_DATE(*31-07-2006",
(TO_DATE(*31-08-2006",
(TO_DATE(*30-09-2006",
(TO_DATE(*31-10-2006",

(TO_DATE(*30-11-2006",

(TO_DATE(*31-12-2006",

"DD-MM-YYYY")),
"DD-MM-YYYY")),
"DD-MM-YYYY")),
"DD-MM-YYYY")),
"DD-MM-YYYY")),
"DD-MM-YYYY")),
"DD-MM-YYYY")),
"DD-MM-YYYY")),
"DD-MM-YYYY")),
*DD-MM-YYYY "))

*DD-MM-YYYY "))

*DD-MM-YYYY "))

(SUBPARTITION dec_1, SUBPARTITION dec_2, SUBPARTITION dec_3, SUBPARTITION dec_4)

);

i A (2l olel A<= sold_date®l product_id)0fl CHE ZHCE BIHSHA 3|71 do{Lt= THE

=

Bl Ol 20 Cha 0|24 © = =8t THEIMY S SHE ZAE 0B 9 Yo A7 7| 2o M54 2 ol
Sg & 4+ Uk

am

2t =5t THE|MO] Cf 8 22 "Tibero SQL AE OHAM"S 1 BHCt
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4.10.3. 2IE{E HEIA'S

QIE{E ME[M2 2|l X| TtE|HEe| 2tF2 2 20 MUK B22 H 2|2 Blo|& 7t

[0fl 4.46] QIE{'H mE|Mo| HY

muin

of

CREATE TABLE PARTITIONED_TABLE_INTERVAL (C1 NUMBER, C2 CLOB, C3 NUMBER)

PARTITION BY RANGE (C1)

INTERVAL(10)

(
PARTITION PART1 VALUES LESS THAN (10),
PARTITION PART2 VALUES LESS THAN (20),
PARTITION PART3 VALUES LESS THAN (30)

);
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Z Al Numerical & = Data rangeO|{ Of $tC}.
o HO|ES Yotz B2 & A& otLtel mE[M 2 X|F5tHLE 4ol OF Y.

e Composite partitioning0ll A primary ItE|M'd 2 2 ALE 715 SHX| BF subpartitionO| M = AtS e 4= QLT

HlOo| S0t ofL| 2t el A TE|M S X|

= QIR A 3 THE|M S S ClOIEHI 0l A 458
SFANZ 4 QUTh A AL CHS T} 20|

=2 E|M
HO|S0| tE|MEAS mf B0 = LtE|MHO S0 7= 7|2 TWE|ME Li+== YHO|CH ZF THE[M0f| OFF
H YEE QX &0 THX| LOCALO|2tY MAistH EICH O|E2 A2 2 MHEMH 12 2= 7|

EZ ooz A& QHE A= EO|S2 of HtE|MN 1112 Y SECH 22 OE[H = dF = elH A
of of mE|M 2 H|0| 22| B mE|M0 A= 2P ES 72| 2T

[0 4.47) 2 THEIM IEIAO| 44

CREATE TABLE PARTITIONED TABLE1 (C1 NUMBER, C2 CLOB, C3 NUMBER)
PARTITION BY RANGE (C1, C3)
¢
PARTITION PART1 VALUES LESS THAN (30, 40),
PARTITION PART2 VALUES LESS THAN (50, 60),
PARTITION DEF_PART VALUES LESS THAN (MAXVALUE, MAXVALUE)
);

CREATE INDEX PARTITIONED_INDEX1 ON PARTITIONED_TABLE1 (C1l) LOCAL

(C
PARTITION IPART1 INITRANS 3,
PARTITION IPART2 PCTFREE 10,
PARTITION IPART3

):
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2= nlE|M

Blo|Sit= FastA A A0 = DE[ds ddste LHOIC BO|Z0] ME[H2Z LIFHON A=
OlLlE 2 2¥ HIE[H QIHEA S B 4 AUTh =28 e[ QIEH A9 5F IHE[H 2 B 0| 52| 0 = mHE|

|
of A= 2Retz 7t2[Z 4 UL

[0 4.48] 2R THE|M QI 0| 44

CREATE TABLE PARTITIONED_TABLE1 (C1 NUMBER, C2 CLOB, C3 NUMBER)
PARTITION BY RANGE (C1l, C3)
(
PARTITION PART1 VALUES LESS THAN (30, 40),
PARTITION PART2 VALUES LESS THAN (50, 60),
PARTITION DEF_PART VALUES LESS THAN (MAXVALUE, MAXVALUE)

):

CREATE INDEX PARTITIONED_INDEX1 ON PARTITIONED_TABLE1 (C3, C1)
GLOBAL PARTITION BY RANGE (C3)
(
PARTITION IPART1 VALUES LESS THAN (20) INITRANS 3,
PARTITION IPART2 VALUES LESS THAN (70) PCTFREE 10,
PARTITION IPART3 VALUES LESS THAN (MAXVALUE)

):

4.10.5. ItE|M MH X 3]|

>

TiberoOl| M = ME[ME & 27|01 Y2 & M-St ?lsl tt5 20| L1EE 5 7& MEot1L %

Lt UBF NS 2E LB 4 UCH

£Q

M

—

Er 4y

fUI

DBA_PART_TABLES Tibero L 2| THE|ME 2= HIO|E2 HEE Z3|s5t= FO|C

USER_PART_TABLES |&X ALE X0 &£et ME|ME B 0|22 §2& Z3|st= R/O|CL

ALL_PART_TABLES AMEXIFEZ 7hset E|ME Ho| S22 §EE =32|5t= F/O|LC

DBA_PART_INDEXES  |Tibero L{S| TtE|ME 2= QIHAQ| HEE X 3|5t= FO|C

USER_PART_INDEXES |& X ALE X0 et mE|ME QIE A9l 2 S £ 3|st= F/O|CL

ALL_PART_INDEXES ArEXI Y 2 Jtset TE|ME Y A9 Y2 E £3|5t= FO|C

aa

M= ol st XM Bt LES 2 "Tibero &7 PHAA"S & D BHCH
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Ms& ArSAL 22|12} CIOo|E{Hjo] £ H ot

Ol O|E4 1| O] & E QH(Security)2 AFEXtZF 1 O| Lt A 4= 2 O| O|E{H| O| A0 MZEE TIO|H & Z=Zfsf A2t
= A7 L TA CIOIEH0[A S HhEAF|= 28 YAlstae = Hl 55 0| QUL

= O M= Tibero2| Hl|O[E{H| O] & EOtE 2| 8t ALE XL A It ALE XS] S8 (Privilege) 3! S & (Role) S
= R84 2E H2|otL HO[EH 0| A ALE S A AlI(Audit)ShY| ?leh A S dF et

5.1. AF= X} 22|

Tibero L £2] GjO|E{0f| 2517 OHM = AEXF A E (Account)O| ER25tCH Zt A E 2 W A% E(Pass
word)E Sofl 2010| RAIECH HAAE= ASAHAYES YHet o d-stH, M= 0

QU L}, Tibero= I A9 =& O 0| E AW (Data Dictionary)0ll &t$ stz HE| 2 X &S

TiberoO| A StLtS| AFE XL AE 2 st A7|0HS 7HAIH AF[0tS] O| §2 AFE AL Ol 52t &L

=

&
AF|AKSchema)= E|O| =, &, 2IHl A 9 AF| 0Ot ZH A (Schema object)2| &0 Ct.
S8 A7|0tof| 8 AF|0F MM E LIEHH S TSt 20| = sict.

AREAL A 271w AA

CI2 2 tibero2He AMR AL AR O 2 F£5610f SYS AFRXFQ| SYSTEM_PRIVILEGESO| & 2 5t= 0f 0| C}.

$ tbsql tibero/tmax

thSQL 7

TmaxData Corporation Copyright (c) 2008-. All rights reserved.
Connected to Tibero.

SQL> SELECT * FROM SYS.SYSTEM_PRIVILEGES;

CtS2 £7|0F 24 A o SEet AEX AZ S BASHA ZUS 22 oot
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SELECT * FROM V$DATABASE;

ALE A AFOl YEEH A0 A0 §2E O e 22 2HE

1.

o

HEIL

o

Pl
olo
_?I_
Pal
Rl
o
B>
30
_C')k
[>

7|0t 4% S0l V$DATABASEZl =X ZAASICY tibero2t= AFEXL AF 2
2 &t D 71 5HH tibero.VSDATABASES M SHC}

CAEXTE &7t A7|0F AR F VSDATABASEZ ER SHA| @22 M PUBLIC AFEXHIE 2738 52|04
o

N
=
o)
1

StCH =, PUBLIC.V$SDATABASES Z A4 5t} PUBLIC AF A= 2% S9|0{0HS A8 4 9l
UBLIC AFE X7t A7t SO E AM e f A7[0F ZHA| 0| PUBLIC AHE Xt Al T

C ArEXIF 2R]8H 52|01 VSDATABASEE & =Ct1 7 6HH PUBLIC.V$SDATABASE
Qs £~ ¢l 11 VSDATABASERF @1 & 5fj OF ShC},

. PUBLIC.V$DATABASEZt= O|F2| A7|0F X7t glALE AT ALEXIIE PUBLIC.VSDATABASE

| of CHst ERO| QCHH o 2 S 2Hatsict

—

5.1.1. AlZSXAI dd, HE, HM7H

MEXE M2 ddstAHLEE, MAH5H| st M= DBA SE S 7t AFEXHE Tiberoof & %8t

Tiberod| M= 7|28 2 = SYSEt= AIEALE M-S SHC SYS AL A= TiberoE A X[5h= 2HH 0| M 47|

—
—

SYS AMEALE TiberoOf| &5t 2 COH2 1

$

AZ2Z DBA H0| FOEC,

=

7I-|:|.

tbsql SYS/tibero

thSQL 7

TmaxData Corporation Copyright (c) 2008-. All rights reserved.

Connected to Tibero.

SQL>

SYS AtEAt= DBASl H&0| O 2hF &2 + UALHE LE AEA AZS M3 A S ATt

SQL> CREATE USER Steve

IDENTIFIED BY dsjeoj134
DEFAULT TABLESPACE USR;

© 0 e
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(D CREATE USER 22 AtE75t0{ Stevetl= AFZ XHE MM SHCO

@ A2 X} Stevell dsje0j1342 M A 5tCH CREATE USER 22 A& Mofl= BHEA| THA
IS HHHOF BTt BHOF YA SN SSRAHE AFSE F S dsjeojl349t 20| H2WSEE £
Of it

1]

@ HZE HO[E AHO0|AF USRE dF Bttt

CtS2 CIOIE MO & = ot YAOf HE ALS X}

i

SLTHLH2E o2 MEAE d-dst= ofofrt.

SQL> CREATE USER Peter
IDENTIFIED BY abcd;
User "PETER" created.

SQL> CREATE USER John
IDENTIFIED BY asdf;
User "JOHN" created.

SQL> CREATE USER Smith
IDENTIFIED BY aaaa;
User "SMITH" created.

SQL> CREATE USER Susan
IDENTIFIED BY bbbb;
User "SUSAN" created.

12 20| HO| 2 AHO[AE X[YoHK| oW A2 2 A|AH E|O] 2 AHO|AS AFESHA 2Lt M2
dGE MEXE OrFE SHE JHAX| B2 OO H| O] A0 M &g 4 LTt O O|E H| O] 20 & &5t

Ls —

7| Q|8 M= CREATE SESSION A|AEl ERO0|Lt 0|2 L &tet= A

I

= F0{ 2HOtof BHet

ChE2 ddE ALEXA SHE 2F5t= ol oL AtM Bt L2 “5.2. S "8 E 18t

SQL> GRANT CONNECT TO Peter;
Granted.

SQL> GRANT RESOURCE TO John;
Granted.

SQL> GRANT CONNECT TO Smith;
Granted.

SQL> GRANT DBA TO Susan;
Granted.

53 AL} 22|2} Clo|E{to| A 22 101



ALSAL HE

ArE XA 28 E W AAE B0 AHO0[A S5 HE

_O'L
rir

o
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rlo
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I}

ALTER USER Peter . @ ...
IDENTIFIED BY abcdef ... @ ...
DEFAULT TABLESPACE SYSTEM; 3 -..

@ ALTER USER &2 AM25t0 Peter2t= AME XS] M & E HA SO
@ AFS Xt Peter?| Il A2/ = E abcdefZ ¥4 §HCt,

® H|O| 2 AHO|AE SYSTEM H|0| = AH 0| A= HA BT},

AL A M7

AFEAHE Mot Y¥ 2 thEdt 2L

DROP USER user_name CASCADE;

&= 4y

DROP USER user_name |[DROP USER == &3dll user_name0i| A& & AtEXHE XA GO

CASCADE DROP USER 22| &1 & 5tL+Ql CASCADE= AL AHE M7 5t7| &of 1
ANEXSl 2= A7|0F A& & M ettt CASCADE &8 S AHESHA| 42X
ol g ALEAIZ OFF & AF[OF X J7HA A UK = FPH 2 MEAS

AR 4 UL,

i

b
B
_o'ﬂ
rr
=i
T
o
10
=2
|l
v
>
Pl
o
4>

Ir

HAHE ALZ XS] A7|0F 4 A
5 INVALID &EH 7t E Ot LIS
MEZ2 AMZXH= 0 0|&E 7t
ohCt.

b2
M

Ct=2 John O|2t= AFE XS M| 7 5t Of| O Tt

DROP USER John CASCADE;

5.1.2. AIESA = =35

TiberoO| M= ArE XIS G2 E M S35H7| floll Ct5 #0| LIZ &l
3 |

SA2F AEE & UL

o 7E MSsotd AUCH DBALE L EH AL

0
bl

L] ¥

ALL_USERS ClO[E /O] A0 2= AEAS 72Xl §2 & T 2|5k= R/OIL
=2
o

DBA_USERS Ol O|E{H[ O] A2 E= At
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=
eEr ay

o
USER_USERS A ALEXSl @2 E x=32|5t= FO|LCH
&

B ROl th8t XHMI B LB 2 "Tibero &E QHLYA"S AR BHCH,

5.1.3. AFRX} AI™ &2 2 sHA|

=

HIOIEH O] & AFEATE A HO 5 4+ AT AES &= JHZE 45 &= SEHE ailA e
olCt
A .

SQL> ALTER USER Peter ACCOUNT LOCK;
User "PETER" altered.
AE &= SEfOlA s AZo EE5E Aot 2 22 2F ZEe &/ 50| SHELCL

SQL> conn peter/abcd;
TBR-17006: Account is locked.

No longer connected to server.
AY =2 oMot thE2 sSQLS s & ot

SQL> ALTER USER Peter ACCOUNT UNLOCKj;

User "PETER" altered.

oF JMOf wef H OB Mol A 2ot M S ME= ASA Hd 2 A (0S) 218 &

SQL> CREATE USER 0SA$Steve - @ ...

IDENTIFIED externally - O ...
(1) CREATE USER 28 AM23l0 OS AF2 AR Stevelt= A2 XIS MASH=H OS Q1S HHM AL XS
22| = OSAS$ prefixS 20 d-JSHCt ol S 252 OS_AUTH_PREFIXO|AM HZAS £ o, J|24(2

OSA$0| L},
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@ Os 21 S & ArEst= AHE At OSASStevel| I A2 == H[O|E{H| O] A0 M E = 2 e oFX| BE=C 5,
0S9| ALE X} SteveZt EX{5t= A2 hostOl M Q1SS 228t A2 2 TSI CO[EH| O] A0M EEZ
=QISHA| BF=LHOSS| 22t0| #efgt R0 = AE S #oHA| =),

LS —

O

SIS MEA WY 0| F 2 M d&ste YE2 TSt 20

$ tbsql /

thsSQL 7

TmaxData Corporation Copyright (c) 2008-. All rights reserved.

Connected to Tibero.

SQL>

&3

HAHOAM OS 21 S AEA HE2 2otde EXM 2 X[ & 5HA| ph=C

52. 54

FEXLZL OO0l 20 SF A7|0F A 0o H25HHH S2 (Privilege)s F0{ Z0[0fF 8ot SHE F
H

—
WO 5 2E A7|0} A0 SQUEE SS AHME 4 Ut

2 >

CtS2 A XA S & 5t of o,

SQL> conn Peter/abcdef cee @D ...
Connected.

SQL> CREATE TABLE EMPLOYEE

(1D NUMBER, EMPLOYEE_NAME VARCHAR(20), ADDRESS VARCHAR(50)); ... @ ...
Created.
SQL> GRANT SELECT ON EMPLOYEE TO Smith; I )
Granted.

@ Peterct= ALEAL A F 2 = O O|E{#| O] 20f M &BtCt,

(@ CREATE TABLE = ALE5t0{ EMPLOYEE H|IO| £ & - ¢tCt. & 371 2] Z & (ID, EMPLOYEE_NAME,
ADDRESS)S A4 gt

® Smith2t= A2 X7} Peter AF2 A7+ M A 5 EMPLOYEE E| 0| 20| GRANT H3 & A3 5104 SELECT
EHE Bt

O|X| AtEXF Smith= Peter] EMPLOYEE E|O|= 2 Z=3|& 4 RUCt PUBLIC AFZ X0 A|

=
= A=H EXfsts ZE AFEX0A SHE Foet AL SLe 21E A=
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St7| Rloh SHo el des Yoottt SUet SHE RO AEXIER2 A2 LS 0|EL
OZM GRANT BH A& SI4+5 &Y 4 UCH S OHEIHX 2 G PUBLIC AFZ A0 Al £04
HEE ASKOA F2E Foiet A SLot 5IE =0
TiberoO| M X Sot= S 2 IAH F 7HA = LHE T
e A 7|0} ZHH| 3 (Schema Object Privilege)

S8 AAof chet ol &AM SFHo|C
o A AEI E3 (System Privilege)

CIOIE Ol A0 ST A E oY o+ U= SHOITH

=l E
A7|0F AH SH=2 A7|0r A el HOIE, /7, AEL, 201 S0l 2sh= A S M ofst= HEHo|Ct,
27|04 EH 2 GRANT BE S ALEdl CHE AHEXH0IA 2o = U2m, 1 LS 2 H0|E A0
7| SEIC
27|01 24H SA oY
SELECT Bl O] Z2|st= #Btolot.
INSERT oS0 22 & dUst= #eto|Ch.
UPDATE EHolgol 22 & A Mst= #EtolCt,
DELETE Hlo| =0l 22 & 4A 5t= ¢ ool T
ALTER A7|0F x| o E9 & HEot= HTHO|Ct
INDEX Hlo|Sof QI AE M st= #EtolCt
REFERENCES HOol=& &x5te MUz S ddst= #EHolot
TRUNCATE ElO|20l TRUNCATEE #d& 4 U= HFHo|Ct o] HEE AEsHHH
USE_TRUNCATE_PRIVILEGE It2t0[E & 'Y'E A sl Of ShCt.
- E
27|01 Z4H S3A 504

CHS 2 WITH GRANT OPTIONS 0| 23510 A7|0F x| EH S 20{st= ofo|Ct

SQL> GRANT SELECT, UPDATE (EMPLOYEE_NAME, ADDRESS) ON EMPLOYEE

TO Smith WITH GRANT OPTION;

2

[

1=

ol

WITH GRANT OPTIONE 0|2
CHE ALS Xtof| Al F0 ULt

= to4 70
5 4
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ALE XL PeterZt ?12] GRANT 335 & stY| ?lolM= S S <10 U0fop ettt 1 SH2
EMPLOYEEO| CH 8t SELECT, UPDATE £ 3 I} WITH GRANT OPTIONS

A
B AR E 4 U S

Qo] Ha0o| A EH AR X Smithe= EMPLOYEEO] Cif 8t SELECT 2! UPDATE E# S ZHA =} ofmf
EMPLOYEEO]| CH §t UPDATE S 2 ZZ EMPLOYEE_NAMEX} ADDRESSO] STt AFE Xt Smith

= K
ot EMPLOYEEO|| C ¢t SELECT, UPDATE, WITH GRANT OPTION E# 2 CIE AIS A0 A £HE 4
AeE SHE 2 ECh
AFEEIER 2 AFZ Xt Susanzt JohnO| Al = Ct 22t &2 S3 S 95t
SQL> GRANT ALL ON EMPLOYEE TO Susan WITH GRANT OPTION;
Granted.
SQL> GRANT SELECT, DELETE ON EMPLOYEE TO John WITH GRANT OPTION;
Granted.
= =l A
27|01 ZH EA 2l
OHE MEAZFH Ai’lDrA”xﬂ S8 2 3|45t /i A= REVOKE & = AtSol{OF otCt. O HE 2 At
SXe A7|0F HA EFHO YR E= MH E 2| = ULCH DBA= XHMO| &F FOo{5tX| i= 3O

oM = CHE ASXZFE olE 2 UL

1

== 2+ PeterE £ E E|O| 2 EMPLOYEEO] Cli 8t DELETE S# 2 345t John2EFH 2= §3#

= 2| ot= o o| .
REVOKE DELETE ON EMPLOYEE FROM Peter;

REVOKE ALL ON EMPLOYEE FROM John;
WITH GRANT OPTIONZ} 87} 20{%l SEHE 5|48 0j

=

TS 2 Peter® £ E 2022 Peter.EMPLOYEEO]| Ci t S3 2 AFE X Smith7F Susandi| Al £ 5H= o
ol Ct.

SQL> conn Smith/abcd
Connected.

SQL> GRANT ALL ON Peter.EMPLOYEE TO Susan;
Granted.

AHE XL PeterZt ChHe 2t 20| SmithOf| Al £0{ 8t E| 0| & EMPLOYEES| S& 2 3|4otH ALE X} Smitht
SusanOf| Al et &2 ST SAlO| 3| +EC

SQL> conn Peter/abcdef
Connected

SQL> REVOKE ALL ON EMPLOYEE FROM Smith;
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=
5.2.2. A|AE 53
CIOIEHO| A& ZE[5Hs O] ERet AAH HFHE AESH| /M= AlA-> SAS 0 2rojof &
ChAAH SE2 7282 Z SYS AFEA AR5t A2H CHE A A A £ 4 AL

JNESTEET

My

ALTER SYSTEM

ALTER SYSTEM 2 &3l st

CREATE SESSION

AN

e
CIO[E{H| O] A0 MH S HdE + A= AetolTt. F, 21010]
7tssttte A s 2la| gt

=

CREATE USER

ALTER USER ArEXte] § 2 E HE 5= #sto|tt
DROP USER A2 X2 H A sts Hsto|C}
CREATE TABLESPACE HlO| & AHO|AE Y st= Meto|Ct

ALTER TABLESPACE

DROP TABLESPACE

SELECT ANY DICTIONARY

Z3le £+

Ct.

CREATE TABLE MO AZ|Ot0| BO| &2 M ot= & eHo|LCt.

CREATE ANY TABLE Aolol AF|Otof HO|ES MY st= HEHO|C}.

ALTER ANY TABLE Ao|o| AF|Oto| &t 0|22 A st= #H o[t

DROP ANY TABLE Aol 9| AF|Otd| &6t E|0|2E2 M7 st= #HEHo|Ct

COMMENT ANY TABLE Aolo| AF|Ato £ E|0]E0 =M EZ FItst= B EHO| T

SELECT ANY TABLE Aolol AF|Otof| £THE|O|E, 7, A FE =3 &= Us
7 §to| ..

INSERT ANY TABLE Ao|o| AF|Ot0| 8t HO|E = 20 HO|S0 Z2RE &
Qlot= #Eto| Lt

UPDATE ANY TABLE Aolol AF|Ot0f| £SHHIOlE = S H0|Z9 ZSE W
A st= #sto|Ct,

DELETE ANY TABLE Aolo| AF|Otof| £t E|0| 20 ZERE K| AHsh= #SHO| L

TRUNCATE ANY TABLE A9/ 9] A7|010f| 56HH O] E0| TRUNCATEE &g 4~ QUL

O] Hst2 AHE5H7| 2l M= USE_TRUNCATE_PRIVILEGE
o2t e § 'Y'2 A Yol oF ot

CREATE ANY INDEX

ol o
= —

P

o A7|Otol| £etE|0|S = HAet 7o QHAE WY

9l
= Htolct,

ofr
I_

ALTER ANY INDEX

0o
l_O

o A7|0tol| %5 EO] S0 AHAS £FSH= HEHo|C.
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Al2E E3 k]

DROP ANY INDEX 1ol A7|Otol| £t H O[S0 QI AE X St= #BHo|C.
CREATE SYNONYM Ao A7|010 520 & H-d5t= Heto|Tt.

CREATE ANY SYNONYM oo A7|Ot0l| S E H-d5t= Heto|Tt.

DROP ANY SYNONYM 2olo A7|Otof| £35S/ E MAHSH= #EHo|Ct.

SYSDBA SHUTDOWN, ALTER DATABASE, CREATE DATABASE,

ARCHIVELOG, RECOVERY == Adg 4 U= #oto|Ct.

CREATE PUBLIC SYNONYM PUBLIC 27|00 S2|0{ £ MM 5= JFto|C}
DROP PUBLIC SYNONYM PUBLIC A7|0t0f| &3t S9|0{ £ N7 5t= #EHo|C},
CREATE VIEW Ao A7(0t0 /& d-dsth= #gtolnt

CREATE ANY VIEW 21o|9| A7|0tol| FE d-dst= #etolot.

DROP ANY VIEW 2lo|o] A7|atof| £ /7 E M AHSt= HEHo|Th
CREATE MATERIALIZED VIEW Xrdlo] A7|Otof| A 5t 7E 4-d k= HEHo|Ct

CREATE ANY MATERIALIZED VIEW | & 9]

E

A7(ntof Azt /7 E ddste #etolth

o
ALTER ANY MATERIALIZED VIEW | 2|2 A7|0t0f £et X 3t 7 & HE = #eto|Ch

l

DROP ANY MATERIALIZED VIEW &

10
1o

A7|0tof et dA st /7 E M st= #Heto|Ct

CREATE SEQUENCE KHOl AF|ntof NEAE H-Y35t= HEto|oh

CREATE ANY SEQUENCE 2olo A7|Otof] A|HAE Mg 5t= #EHolCt.

ALTER ANY SEQUENCE oo A7|ntof| S8 N EAS HEdh= HEo|tt

DROP ANY SEQUENCE 2lojo| AF|ntof| £t AIAAS M Hsts #etoltt

SELECT ANY SEQUENCE 21| o| AF|Ot0f| £ A|FANAM A|ZA E= SO0 AJ-A
£ 23| 4 U= HEo|Ct

CREATE ROLE A= ddste deto|tt

DROP ANY ROLE A S MASH= #eto|tt

GRANT ANY ROLE 2 oo HFgtof Fo{st= #EHO|LCt.

ALTER ANY ROLE Aets +d5ts Hetolot

ALTER DATABASE CiO|E{H| O| A& A St= A BHol Tt

CREATE PROCEDURE XHAlo] A7|Ot0] PSME MM 5= A sHo|Ct

CREATE ANY PROCEDURE 2io|o| A7[ntol PSME ‘Y- ot= HEHo|Ct

ALTER ANY PROCEDURE lojo| AF|Oto| &8 PSME H A 5t= ¢ SHo|C

DROP ANY PROCEDURE ojo] A7|Otof| & PSME M| 7 st= & Sto|Ct.

EXECUTE ANY PROCEDURE 21o|o] A7|Otof| £5HPSME A& st= #EHo|Ct.

CREATE TRIGGER Xpalel A7) atof| £et EB|HE M4 5t= MEHo|Tt

CREATE ANY TRIGGER ool A7|ntof| £et EB[HE 4 ste HBHolrf
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JIESTEET My

o
ALTER ANY TRIGGER Aolol AF|Otof| £+ EC|HE HASH= # T[T
DROP ANY TRIGGER Ao|o| AF|Oto| &8 EB|HE KM AHst= #HEHo|Ct.

GRANT ANY OBJECT PRIVILEGE |2 = £7|0 2 0f CHet EH S JHA = #THO| T}

GRANT ANY PRIVILEGE DESHS R FHEY & A= Aol

REFRESH ANY CACHE GROUP ool 7|00 £et KAl AFES HlE + A= Aol

i
am
rH
mjo

[=]
T

A A8 SE = WITH ADMIN OPTIONE 0| 835t0{ THE ALE XL 7 S S RO E + QAT
2 colley SES ~7dtal L0{0F B,

CHE2 AIAE SAE 7HR 2 A= AHEAF SYSTt SusanOi| il WITH ADMIN OPTIONZt 4 GRANT
SELECT ANY TABLE S& & F0{5t= 0| 0|},

SQL> conn SYS/tibero
Connected to Tibero.

SQL> GRANT SELECT ANY TABLE TO Susan WITH ADMIN OPTION;
Granted.

>.

P san2 SYS ALE A0 A £ -2 A|A” SHSE T

NS
Ch =, EPE ALS A A OOl & LSl EE HIOlE2S T2l
Of .

rin
>
00
>
2

AR S 315

WITH ADMIN OPTIONZ} &7 204 =l EH 2 WITH GRANT OPTIONt= &E| H&EXM O Z 3| 4K K| OF

=Eh
LS 2 ALS AL SusanO| AFEXAF SYSZFE FHE2 S S Peter0f A F045t= 0| O|CF

SQL> conn Susan/abcd
Connected to Tibero.

SQL> GRANT SELECT ANY TABLE TO Peter;
Granted.

CHZ2 2t 20| SusanO| Al £t A|AE EH 2 5| +5tEHEHE AHE AL SusanO| PeterOf Al 04 5H A|AEH

= At 2 F X[ Cf

r= oo

=
=

SQL> conn SYS/tibero
Connected to Tibero.
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SQL> REVOKE SELECT ANY TABLE FROM Susan;

TiberoO M= SRS HEE M Sot7| /ol CtE #oll| LIEE X FE M35t ACH DBALE L ALE

A EFASE AT

3y R AY

DBA_SYS PRIVS MEXA FoE 2= S §EE x3|5t= /O[O

USER_SYS_PRIVS A AERONA FOHE SHO §EE =35t FOIC

DBA_TBL_PRIVS CIO|E{H[O] A LHO] ZE AF|0F Uy EFC HEE T3|6t= Ho|C}

USER_TBL_PRIVS S AEXI ARE ZE AF|OF A SRS §EE X3 5h= FO|
Ct.

ALL_TBL_PRIVS S AL AR EE A0 AH SHI 2= AEXTEAEE
= UAEE JIfe 2 E AF|Ot A SHO YEE =3|5t= RO|Tt

DBA _COL_PRIVS OlEHO|A LYo 2= AF|0F A EH 5 A7(0 A EF ZEH
of F4E Ed HEE x3|ct= FO|CH

USER_COL_PRIVS M AFEXITE ART AF|O AN EFH S A0 2AA 2 EF ZHO
PO SHo HEE x3|5t= ®OIC

ALL_COL_PRIVS S AMEXTE AR AF|O0 AN EH E= 2EE AEXTLAES
UCE Set 2 27|01 4A SEA S A7|0AA o EF AH £
oE Edo HEE x3[ct= ROICH

USER_COL_PRIVS_MADE |&dZf AtEXt 2Ret A S5 S AE0| FHE S 2 E x3[35t
= FO[Ct

ALL_COL_PRIVS_MADE M AFZEXVLEHE W S A7|0F Ao EF ZE R0 E SHO
YEE x3|st= ®OICH

USER_COL_PRIVS_RECD |[&X{ ALEXH0|A FOHE 2= A7[0F A SH T A7|0F A2 §F
ZEo| RoE EH §EE x3|5t= FO|Ct

ALL_COL_PRIVS_RECD A AME X £= PUBLIC AFEXHOIA 2 E 2 A7t 44 4
S A7|nt Ao £ HE0 R E SHO YEE T3lst= ROICH

&3

YX Jol| Chek Xt B L 22 "Tibero & = QHLHM"E F 1 BHCE
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5.2.4. BIl=ol EA
ChE2 7180 SEHS 48 4+ U= T2ta|eof ch st AHo|
ajajo]Ef oy
USE_TRUNCATE_PRIV|TRUNCATE ¢3S ®/siA TRUNCATE ANY TABLE A|AE S3 E&=
ILEGE TRUNCATE 27|01 Y EFHE At & o+ UL} O] SHES AE35H| 4
5 M= USE_TRUNCATE_PRIVILEGE I}2t0|E{ & 'Y'2 A& 5} oF BtC}.
— Y : TRUNCATEE ##875l7| 2ol M XtAIQl A7|Otof %5t E| 0| S0]| Ot
A 20| = TRUNCATE S#0| 204 = 0{Of S},
— N: TRUNCATE &3 2 2/l DROP ANY TABLE A|AHE EFHO0| B0 5|
QLO{OF StCt,
GRANT ALL GRANTALLE 3 & I ALL & 2| 7| &2 USE_TRUNCATE_PRIVILEGE
np2to|Ef el of 20of et ChEC,
— Y : GRANT ALLO TRUNCATE E# 7tX| E&HEIC}
— N : GRANT ALLOIl TRUNCATE E#0| Z &t x| ot=rC}
REVOKE ALL REVOKE ALLS| A2 USE_TRUNCATE_PRIVILEGE I}2t0|E{ 2| 0f £} A
2t910] TRUNCATE E30| F A =T},
5.3. T2 uja!
CIO|E{H|O| A AMS XS] WA E 22| M S X Fe 4 ULt
O E S0 AbXH1,2,32 902 T WAAE ALE 7|ZH0] BtEE =5 A7FStA, ALt 4,5 WAE
AHS 7170 302 & THE X[ SHEH AIESH I A E= THALE RS E WA/ E ALS M S 222
ALY LRIt JACHD JPISCE O] 22 902 = WA E AHE 7710 RtEE =5 MY e Z 2 np
21302 F HA/AE ALS 7210 Ct2E|H St H AT IHA/AE = MAS RIS Y 2L S
ZHZt g5t AFEALL, 2,32 A HM T2 S AESHE T X|FStL ALEXtH 4,5 F HM == ot
2 AEStE S X[ Fetrt
O|ME ZZUUS AEX WAL 2e| M ZS CHAsHA st ZH2Eol ALZX0AH EF HHM S A
SSIEE N YHCEM ABSAEHE JIEFSHE HAE FME 2ele & U= 7SS M SSto
i TLO |
53.1. == ujg! MM HA A7
Che2 Z20 2 4dst= oot
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SQL> CREATE PROFILE prof LIMIT
failed_login_attempts 3
password_lock_time 1/1440
password_life_time 90
password_reuse_time unlimited
password_reuse_max 10
password_grace_time 10
password_verify_ function verify_function;

Profile "PROF" created.

Z2ul ul2iojg S7

oMM 2ROl 220t S 4y, HEL W= MFHQ o2tnE E XFg 4 AT,

Zt mbetolEol et &M AE 2 "Tibero SQL & & QHLHAM"0| 7| = =0 UCH F U2 2} matnjEf o] 7|2
w2 OOIEHo|AE dde of &/ ddE DEFAULT Z=2utdo| o5 ZFEM, of J|Z2¢UsE=2

N
stolg 4 9k,

op
o el

H
DBA_PROFILES HE &

]
mjo
ro

ZRuted s HEst= of ot

t

SQL> ALTER PROFILE prof LIMIT
password_lock_time 1
password_reuse_time 30;

Profile "PROF" altered.

?12 SQL =&0| A™dEMH PROFO|Zt= ZE2WAUQ WARET 27 SI+E Zitst= 2 AE &2
HMEfV1YZE X[ SECH ESHotH AFSTTIA/AE =302 s SLSHIHAEZ CHA| HA S 4= ATt
22 Z=2ud 2 A st= ool Ct

SQL> DROP PROFILE prof CASCADE;

Profile "PROF" dropped.

Mot = =20t 2 o|0] AFEAH A F et B HHEA| cascade =M & =™ OF BtC}. casade =M S
ANESIHNE 20U S X[ Het ZE AEXS Z20Y X H HEE L& AN SO B A EXNHEE

CIE2 MEXAAEdS dde o Z=2oY s Xgst= ool
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SQL> CREATE USER Peter IDENTIFIED BY abcd PROFILE prof;

User "PETER" created.

0x
Lol
=)

SQL> ALTER USER Peter PROFILE default;

User "PETER

SQL> select

PROFILE  RESOURCE_NAME

" altered.

* from dba_profiles;

2 profl T2 I} 0| A Default T2t 2 A 5H= 0 0| Cf. Default = ZIHY 2 O O|E{H| 0| A S A
=2 e Ydkl= 2ol

DEFAULT FAILED_LOGIN_ATTEMPTS PASSWORD
DEFAULT PASSWORD_L IFE_TIME PASSWORD
DEFAULT PASSWORD_REUSE_TIME PASSWORD
DEFAULT PASSWORD_REUSE_MAX PASSWORD
DEFAULT PASSWORD_VERIFY_FUNCTION PASSWORD
DEFAULT PASSWORD_LOCK_TIME PASSWORD
DEFAULT PASSWORD_GRACE_TIME PASSWORD
DEFAULT LOGIN_PERIOD PASSWORD
16 rows selected.

CIE2 AFEAIEE HEE 22

T}QO| BHEHEl AMSIS BHOISH 4 QIC}

SQL> select username, profile from dba_users;

USERNAME
USER1
PETER
OUTLN
SYSGIS
SYSCAT
SYS

PROFILE

T_PROF

6 rows selected.

UNLIMITED

UNLIMITED

UNLIMITED

UNLIMITED
NULL_VERIFY_FUNCTION
1

UNLIMITED

UNLIMITED

ot M2 5 T35t ofo|C}. PETEREHE AFZ X0 T_PROFEHE =2
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5.3.4. VERIFY_FUNCTION
(o

TiberoO| M = PasswordE A& &
UL

HOMN S

Ct= 2 Default Verify_functiong AtEsot= 4% wdlst=

® _20001: Password same as user .

® _20003: Password too simple.

HEHST

bollestrl # =

user', 'password', 'tibero’, 'computer', '‘abcd)= A & 4 giCt.

2|3l Verify _function® Z Password -0l X $t2 &

ol 0off cf ef &4F0lCt.

CH{O|H QF=ICE Defaultofl M A& =l SHof(welcome, database, account,

® _20004: Password should contain at least one digit, one character and one punctuation.

=

2HZ It AL 2A, S+ A7 HO = 04 Z &6l of et

® _20005: Password should differ by at least 3characters.

HIZ O| M2l H|UtH S M0o{ = 37 0| & &2tof ShCt.
54 oi st
e e
AP XH= CIO|E{H| O] ARt ZHHAE O Z2|AH Ol T2} S M5t M o D AF|0F 244 of oy &+ =& &t
EHE F0{ gotof St o § E0 20702 E| 0| 0] 30H 2| AHE X7t A 25t= A 2tH DBAE "207H
HIOIE * 302 AFEXIM"E A 4HEl & 6002 SH S 205t &Y 2 £l OF stCt
EHS AE 222 ot= ZYo|Ct Wt SR £S5 0 &2 E ol DBATI R Y SH S Zot=
29 02 YosiotH 600 S £ MUS AdT eIl SHo &7t &M o ZHHESY
ElC,
A (Role)2 {3 EHES HOF =2 Z10|H 5tLto| T2 M ALS XA £ 4 UACH A S Y5t
HLHE, 20{st7| /IsiM = olof %= S#Oo| E25t0t
Oods A
5.4.1. At MM 20, 2|
Cle2 9ag MdstrLt HE, SHS F0{5t= O|0|Ct AFE X SYSE T £5510] AFE XL Peterof Al

CREATE ROLE, ALTER ANY ROLE, GRANT ANY ROLE E# & F0

Skal AL
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12
1t}

SQL> conn SYS/tibero
Connected to Tibero.

SQL> GRANT CREATE ROLE, ALTER ANY ROLE, GRANT ANY ROLE TO Peter;

Granted.

Aol-l

0x

Ct

0jo
rlo

oA SH
==

=2
=

d-dst= ofoltt.

SQL> CREATE ROLE APP_USER;
Role "APP_USER" created.

SQL> GRANT CREATE SESSION TO APP_USER;

Granted.

SQL> CREATE ROLE CLERK;
Role "CLERK®" created.

SQL> GRANT SELECT, INSERT ON Peter.EMPLOYEE TO CLERK;

Granted.

SQL> GRANT SELECT, INSERT ON Peter.TIME_CARDS TO CLERKj;

Granted.

SQL> GRANT SELECT, INSERT ON Peter.DEPARTMENT TO CLERK;

Granted.

ChE2 2 0AME 7222 dd= S0 oigt 2F0o(0

= o

ot oY
APP_USER CREATE ROLE & At&35t0{ &g APP_USERE ‘44 &tCt,
A AEI EH QI CREATE SESSION 20| & APP_USERO|| £ 04 =T},
APP_USER ¥ && RO &2 ALE A= OIO|HH| O] A0 &S 4= UACH
CLERK CREATE ROLE && AFE3I0d CLERK S & & 4 Btrt.

o 7H2l o] S0f &7|At 4| S# 0] F0{ = L

[

— Peter 27| 0t0f| £t EMPLOYEE H|O| £0f| SELECT, INSERTE & 4 ULt

£0

— Peter 27| 0t0f| & ¢t TIME_CARDS E| 0| 20{ SELECT, INSERTE

ot
P
£0
il

— Peter 27[0t0] £ 3 DEPARTMENT E{| 0| £0{| SELECT, INSERTE

ot
N
0
Il
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1 —
e 2o
TS CHE O TO| | HOIZ 4 QUCH 0| & ST C+S 3} 20| %8 APP_USERE % & CLERKO| £0{2
A olrct
T M .

SQL> GRANT APP_USER TO CLERKj;
Granted.

(2] SQL ZHO0| AHE™ A CLERKSE F0f 22 AFS X0 A SAl0| S APP_USER7} 2011
et CLERKZ} APP_USERO| &Z 0| ZE 2ZE SHE A8 & UA =

gdgs F0 Y2 AEXAE D G9LS OHE ASKOA CHA] B e = ot B, 98 R0 st= ALE Xt

7t 0 92t 20| WITH ADMIN OPTIONZ} &7H 0 2+0t0f St

SQL> GRANT CLERK TO Susan WITH ADMIN OPTION;

Granted.

SQL> GRANT CLERK TO Peter;

Granted.

?2 GRANT BHO| AHEH, AL Xt Susan2 FHE &2 COHA| THE AFS XA FHEY £~ A2H
T UL} K| 2F AFS Xt Peter= CLERK H&H2 AR E & O JE2

=
1 ABHE R ALE 358 4
)

—_— =] A,
At 3|
CIE AR E2RE HE S 3|4 A 77| 6 M = REVOKE HE 2 AHE36l OF StCt DBAE AHMO| &Y £
OfotA| 42 AEof CHoh M = CHE AFEXAZERE 3|48 4 UL
CIS 2 A2 X} Peter?t S & CLERKS 2R E H& APP_USERE 3| 45h= Of| 0| Ct.

REVOKE APP_USER FROM Peter;
REVOKE APP_USER FROM CLERK;

2 oo M= 2l 0| AEAE SO0l = EH2S SLott
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5.4.2. 0|2] 2o|&l At

TiberoO| M= EIHSIA ALEEl= AL SEE 2ot HS2t 22 92 0|2 25kl AL,

HAat EeEI EA Mg

CONNECT CREATE SESSION TS| OOl o] A0 H&0H e o+~ = SHO|Ct O]
EHS DE AESXAH Zest ERHO|Ct

RESOURCE CREATE PROCEDURE |AHA Q| A7|Otof| 7|2&Ql A7|OF HH E HMst= §

I ol &
HO|L}. of S 2 of S0l T2 ) &R0l A
CREATE SEQUENCE | _
=

28 7|2 H0l SHo|Ch
CREATE TABLE

CREATE TRIGGER

DBA - DBAO|A 2Rt A|AHR EAHZ Zatstn Y= SHO|
Ct. O] &2 Hof 22 DBAE A|AH ERHS Qo2
CHE AFS X0 A 2HE 4 QULCE

ZE Aadg EZ0| WITH ADMIN OPTIONS 2 20| =
C},

HS_ADMIN_ROLE Heterogeneous Service E 0| & 5= DBAO| A Z Rt A|

A" SS E35HD Y SAOIC,

A

AL KO A Sofst Hst2 o MM LHOIAM SET ROLE B S ARSI ZM SH o Z 2 5151 L} H| &
A35tst £ QT Ol & 20 AF2 X7t CLERK, RESOURCE, APP_USER ¥ &2 7tX| 1 QICtH ChS1 &
H2 MBS 0] 5 2 etAents 25t 4~ QUCt

SET ROLE CLERK, RESOURCE; /* CLERK, RESOURCE ¢jghs &Ad3}sict. */

SET ROLE ALL EXCEPT CLERK; /* CLERKE A&t BE oot A3ty */

SET ROLE ALL; /> BE s gAgsitt. </

SET ROLE NONE; /* BE 43S n|@Adssn. </

Aol 2 otet Hl2Yale AEAS EXE E88 22 XM ofst= O|of iR 7S StCE AFS KO Al Of

ZelA = EYStEHZS F0{5td ASICHH SET ROLE HE S ALE510] =
o

= o
O SHO| ERE GBS AISH 4 UES Y56, TRIY SE MM 1

EXTIAMZ2R Mo H&5 ofo] 243t 5= Jge O AL AtS 7|2 Hatol2tn shoh M2 -y
gt AAE A= XS0 7I% A0l ALLE 2 FE L} J, ASXA Foste ZE F
g 0

%E | IEx-ioggM-l
|35t HiE + A20, 1 42 SET ROLE B3
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of

i
n

W o=t 2o

ALTER USER Park DEFAULT ROLE CLERK, RESOURCE;
ALTER USER Park DEFAULT ROLE ALL EXCEPT CLERK;
ALTER USER Park DEFAULT ROLE ALL;
ALTER USER Park DEFAULT ROLE NONE;

5.4.4. 918 MH X3

TiberoO| M= A& YEE M S5t7| flall Cf5 #0| LIE e X 7S M S35t AUTH DBALE LB ALE
3 |

=
AR5 ALRE 4 Ut

pEs i oY

DBA_ROLES Tibero LH2| 2= Aol Y2 E T 2|dt= /O|CH

DBA_ROLE_PRIVS APEXILE CHE Fgo| 20 E 2= Igo §EE T3|5t= RO|CH

USER_ROLE_PRIVS M AFEXLE PUBLIC AFE A0 RO E Ao YEE T 3|5t= FOICH

ROLE_SYS_PRIVS S AR HZE 4+ U Il FHE A2 SH 2 E x2[5=
F/O|Ch

ROLE_TAB_PRIVS S AR EHZE U= IS0 FoE A7|0H A SHES T2

St= /Ol

ROLE_ROLE_PRIVS S AEAIEHZE & U= dEeS0l RHE HE LS9 EEE

St= /Ol

]

A= 20| of 8t XA 3t Lf 2 "Tibero £ X OHYA"S & 13T,

5.5. HES|3 &= Mo

U E2 3 &= X O{(NAC: Network Access Control)= &1 7+E| K| 2 ALE XL 2oF 22X & JHE
Ol HERIA A& AHst Hojsts WEKY T EQF 7[=0|Ct Tibero= O|2{et 7|2 M2

719 WIT Abdbs 20 2 MO R Eoe 4 QU0

TiberoO| M M S5t= HER D HS M= HER/Z 2ot Helof et 3A + 7HX 2 L= T

o MA HEXT HE MO
Z2t0|HE MA o U ER/D HES AtThotAL 5| 6oL
o IPFAJIHIHEY T HE A O

SCIO[HES[ IP 40| Tt U ER I 53 AHEHSHAHL 5 S8t
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55.1. X1¥ HIESIT &= Hof
1

o)
Jq =

HE3 A4 Mol 220|QlE MA S o= TCPIP W EY T2 HA5K 251 stALH £E

T UAES ot YOI

o
ru

il

0z
£ o

EIO|HE HMAH S| HESRD &2 385t WH2E Tibero MHE MZ 7ISAZ I &2

S ro
2
o

ALTER SYSTEM LISTENER REMOTE ON;

ChS2 SC0I¢UE Ao HER T H&5S AtHSt

rir

T
IE
°
o

P HHS HYotH F SEO0|HES HER/T &2 A X2 2H SAEM H&5t= E2t0(A
EQ U EQT H&E2 45| 5| 2EICH T, 24 SAEQ| thdsn.tbr IO A IP7} 'localhost'2t A X
E G0t FECt d2jn o0l §&E S0l EE AL |AIECH

°
-
(92)
=
Py

I_
=
<
—
m
O

I_
o

S e SHEHIP FAS 2 22H0|91ES YEYT WAL S8 1 4o HE

rlo
Rall
o
_O'ﬂ
rr

|
_O'E
T
10
%
e
B
rr
T
M
|.\>
=
[is
pan
=]
|>
1]
Io
=X
4>
o

N
rlo
og
1>
|0
HU
3]
rol
[l
o

oz 192.168.1.1;192.168.2.0/24

12 oMo M 192.168.1.12 192.168.1.1/322 &= 2|0|0| T}, 192.168.2.0/24= M 2 DA F 9]
bit =7 24bitsO| 2 £, 255.255.255.01t &2 M 24l OfA 3 S o|nfettt, et 192.168.2.xxx2| IP

FAoE Hde ZE SCHO|AES HESRT &S 5 8ettte 2/A|0[n,

— CHS2 LSNR_INVITED_IP E7|=} metR[E § 0| 8510 2EI0[MES HERA AES 5185t=

g O[Tt

<<$TB_SID.tip>>

LSNR_INVITED_1P=192.168.1.1;192.168.2.0/24;192.1.0.0/16
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— LSNR_INVITED_IP2| £|CH Z0|= 255Xt0|Ct. 256 O| &9 IP FAE A& A0 = LSNR_INVIT
ED_IP_FILES AMESiCH

e LSNR_INVITED_IP_FILE

Ol HH= S8 ol YES MEsSt= IP A2 SES 7|Met = ol ot Hof 228 Ho{3H
0 oY S A INVITED_IPE M st

— SILEOl IP FAE 1P FEA/MEH OIA Q| bit ' 22 HAoZ HEEC}

- o34 7Hel 1P £ MYtz B0 = &t etelof 179 1P A5 MY st

- d8e + Y= oo x| 37|= 8MBO|Ct

2 LSNR_INVITED_IP_FILE =7|3} II2t0[E £ 0| &5t 2E0[HES HERI HES &
H

<</homeltibero/invited_ip.txt>>

192.168.1.1
192.168.2.0/24
192.1.0.0/16

<<$TB_SID.tip>>

LSNR_INVITED_IP_FILE=/home/tibero/invited_ip.txt

e LSNR_DENIED_IP

Ol Y2 STt IPFAE Zd= SEH0|UES HERAT AE2 AHE X2 1 82 §£52 51 &E5t=
d 20| ArE et

— LSNR_INVITED_IP =7|3} Lteta|H ol A g v s it

=]
o

-

rr

— CHZ2 2 LSNR_DENIED_IP 7|3} Wetn|H E 0| 85t0] E20|HES ER I M LSS AIErst

0| O},

-

<<$TB_SID.tip>>

LSNR_DENIED_I1P=192.168.1.1;192.168.2.0/24;192.1.0.0/16

e LSNR_DENIED_IP_FILE

Ol HHE2 EX WU S22 5| E5HK| L= IP FTL SES IS T oD ofo o) 428 MO
M 1 ojY 2 210{A| DENIED_IPE H ™ STt
— LSNR_INVITED_IP_FILE £7|3} mj2t0|E{ o M7 g 1 S U5t}
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e $TB_SID.tip It 0l LSNR_INVITED_IP2} LSNR_DENIED IP7} 25 MEE 0O = A LSNR_
DENITED IPS| A2 ZAIZM LSNR_INVITED IPCH HEEZICH = LSNR_INVITED_IPO| AH =

IP =49 220|AES M elstils 2= M 50[ AHEHEIC

=

rn

e $TB_SID.tip T2 0l LSNR_INVITED_IP2} LSNR_DENIED_IP7 25 AANE X L2 42 2
O|HES HESR A HSK0| S SEC
o T IHH =/ (loopback address, 127.0.0.1)01l M & £ 5t= &< LSNR_INVITED_IP B = LSNR_DENIED_

i
IPS] 2 nt= FastH & SIS

e Tibero MHE 2F5t= S0l AHE CHA| 7| SSLHA| SNR_INVITED_IP &= LSNR_DENIED_IP
ol d¥ 8 HEst2 = 4% f4M $TB_SID.tip It R_INVITED_IP £+ LSNR_DENIED_IP2
2 X Yotil Lo HY g A et

2L
Ol LSN

O =

aa
3 218t metalE{ 7} M2 B SEI =X 8 Belsty| SaA s wEA Bl AU EdjojA 20
T LSS EHolsh 2 HS BB

55.3. A g|AaL] EE FI| U Al

LISTENER_PORT 0| 2| o] | O|E{H|O| A9] & ZEE FItstL
7t 7tsstet.

E>
ro
ox
4o
o
ojo
=
my
ro
%
0
mjo
ofm
:oé
b

alter system listener add port 8799;

7tet elAH ZEE HHcts 89 iS22 BE0 & Soll A et

i
rok

o
Il

EXTRA_LISTENER_PORTS Lt2t0[H E A& ot 4% EF =0 MAIEE() +=XtE Z0{0f
<<$TB_SID.tip>>

EXTRA_LISTENER_PORTS=8799;8800;

il

|

Windows =GAM MM S5 E[AH £E FIt 3 MM = 5 XA o O[T,
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5.6. ZAl

A AH(Auditing)i= O|O|E{#| O] & LHOIIM X[ H &l AFEXIS S S 7|55t 22t 7| 0|t ZE[Xts &AL
Jse Sl 58 & £= S AASXA0| tholf B2 208 HH2EM HO[EH| 0| AE 20 21

RFE 270 AH 0| +5 = RE S J|SE 4 ULt
o NAE SO| Chet ZHA}
NHE NAY SHS MBS 2E S 7|52 4 Ut

LA 712 (Audit Trail) 2 710 42 A EE HES NPE 4 UM, T8 SH £ A3
o A BE ZHAL 7122 HII 22 RFE 4 Y z
O +3T Loict ZHAL 7|28 T =2 XY E 4 ULk

5.6.1. ZHAF & 1} SHA|

ZAIE MAESHLE s A 6te{™ AUDIT == NOAUDIT HEO 2 Al

r

ol
-
-

AERZE 278t 27|01 A E= UEEE AH S ZASH| 25 A= AUDIT ANY Al &H S3
=]

Ot=22 A7|0F A of cHet ZALE H 8 sh= Of| O] L.
SQL> AUDIT delete ON t BY SESSION WHENEVER SUCCESSFUL;
Audited.

212 SQL = &0| 4 &5tH H 0| =2 tof] A5 = 2= delete =0|  S5t= &R0 A7 SS 2T

—

AILE] S3of clist

I

Al

AL EH S ZASHY] /sl M= AUDIT SYSTEM Al 4Bl E3 S F0{2H0tof SHot,
CtS2 A& S3o thet Z4AE 2385t of ol

SQL> AUDIT create table BY tibero;

Audited.
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12l SQL =&0| d&35HH tiberogt= AHEXZHH| Ol S S 45t 1

Al glol AL 7|5 "2t

o

o

poY
o
0z
OH
_O't
rn
n>
:rl::l
_O'L
rn
e

]
=
_c')l_
i
0l
ro
o
N
m
-
o
ild}
kJ
ro
fnl

Z AL sHA|
ANAR EHO| ZALE A GHY| QI A = AUDIT SYSTEM Al AEI ER S 204 2F0fOF BHC} CHE A A}
7t AFEAT|OC| A = ClBE D A Q ZALS oA st7] sl A= AUDIT ANY A|[AH- EAZS £

Ct=2 oAl B™E &AE oAl st= of O Ct.
SQL> NOAUDIT create table BY tibero;

Noaudited.

212 SQL = &0[ 4 S5tH tibero2t= AFEAILE|O[25 HdE W o Ol HA 7| S5 H7| A pb=Ch

1]
K

0
2]

Y
f

AEXIE ZAS A2 2 X-E 4 ULt SYS AFEXtOf| Cf 8F ZHAL=E “5.6.3. SYS A A0
bt

—

o

ZArE &2

rol

5.6.2. ZAL 715§

AL 71 S (Audit Trail) 2 B3 = S AEXL 0| +HE A7|0F A, +3 AN, MH ID SS9 7=
HEo 4WE SQLERS C

Hu
°
Bl
2
[l

LA 7|5 K

FAF 7|22 $TB_SID.tip T 0| A& =l AUDIT_TRAIL Zt2t0|E{0f w2} O O|E{ | O] A LY & EE= OS I}
of MZ&e o ULt OS Lt AL 7| S8 X Eote 45 mt ol X[ £ 37| & 22 $TB_SID.tip
2l o] AUDIT_FILE_DEST I}2t0|E{ 2} AUDIT_FILE_SIZE Ti2f0|E 2 A ™ & 4 QUCt,

SRR

1

0jo

a2 dAL 7152 ME A& XE5t= o ofCt.
<<$TB_SID.tip>>
AUDIT_TRAIL=DB_EXTENDED

12 20| F5tH HA 7|50 2= 7 2= OtL 2t ALS A A& e SQLE & 7HA| H| Ol E
H Of A0 A =l C
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<<$TB_SID.tip>>

AUDIT_TRAIL=0S
AUDIT_FILE_DEST=/home/tibero/audit/
AUDIT_FILE_SI1ZE=10M

?|oF 0| AXSHH ""/home/tibero/audit/audit. log"0 Z/Cf 10MBS| 37| 2 ZtAL 7| S0| X ZHE

SERIAL_NO ST MHes HEg A= Ex 7|9 7HF0|

A0l ActiveE 4= Q= MM I 4= SHEEO|H 13 Activedh Al S Al
Sl= Z40| Session IDO|C}. Session IDE =]
OlE =0 1H MMo| ™ siCHI ZE £+ S AtX| 11 CloseZ Lt

m2tA Ol ?lsh 7l §27F H2FhH 20| Serial Number(SERI
AL_NO)O| . O] xAh= M0 THA| H 2| AL M AE 2 I S 7H=0f Session
ID2t 2 AM ST MUE S & b

AUD_NO Mol €2l otF 7| SEl Audit A E 2|9 =XtH 0l HSO|C},

STMT_ID Audits =7[7 e StatementE Itd St Lt Physical Plan2| L &% QI
PPIDO|C}.

CLIENT_ID TiberoOfl & £5t0f HH 2 £ 5t = 5t 22+0|¢1 £ 0| §0|CHClient Name
o2 HES= A0 O &g o= 0.

PRIV_NO ol & StatementE & 5t= 0|0l 2 28t Privilege HSO|C} LHREEHCZ

rir ojo

4= System privileges(SELECT_ANY_TABLE 52| ANY A|2|X), &4
Object Privilege(select on t10{| A select)E 2| 0| tCt.

ACTION ofl & Statement’t 2= dSH=Al HFE LHEHL = ZEO|CH

- S:

0z
Okl
1o

o|nf et

|
-
=
i=
1]

SRl

A

—

USGMT_ID H

Im
r
12
mjo

=l
SLOTNO Undo Segment0l 2| x| St Slotg & O{™ SlotQl X| £ AlE e 4 = 440|Ct
EBMO| A|&SHH M Undo segmentOi| A Slot 5tLHE &HEHEFO}

=1

t2tA Undo Segment2} Slot NumberE 0| &350 S Al ActiveSt ERHM M S
S Mgt & ofrt
=2 =22 T M .

ro

FUndoE 7| =% Undo Segment IDO| Y.,

et
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s oy

WRAPNO SERIAL_NOZI M2 ?IeF 7180l HEJCHH WRAPNO= EHAM M Z
st 2ItAQl YEO|CH EMMMO| Bl 10, &£ CHE EMMMO| sff & Slot
2 MAHESHA &|™ 0] gto] Z7tstA =l L.
2k 3742 A 2 (USGMT_ID, SLOTNO, WRAPNO)Z 0| 2 5HH 2t 70]| 4
HE|QEH D E EGNMME S ZEot0] StLIS| ETMM S AMEHSE &~ QA =
C},

AUDIT_TRAILO| 0S¥ AL 219 HE|Z AuditS 7|1, DB £= DB_EXTENDEDY Z <0

SYS._DD_AUD H|O| =0 InsertE

510 View EEHZE 20 =}

&4
1. $TB_SID.tip I+ M F0fl & XpA| B LI & 2 "Tibero & X QHHM"E E DT,
2. SYS AFEXt0l| CHet ZHAL 7| =2 OO H| O] A0 M FE|X| =Tt XtM 8 L2 2 “5.6.3. SYS At
EXof| CH & ZAPE EIISHC
ZAL 718 =5
ZAL 7|52 0S W = O OB H| O] A0 M FEICH OS W0 MEst=E A5t E R YEHEIAE T}
U HEHZ N EZ & LHES EE 4 UACE Clo|E{H| o] A0 X Fet=F MY Tt Z R0l = Cha
ol §8 RE Soll LA 7IEE =3l 4+ ULCH
3y R oY
DBA_AUDIT_TRAIL ClO|E{ O] A0 K &E ZE ZA 7SS =3|5h= FO|LCH
USER_AUDIT_TRAIL |CIO[E{H|O] A0 X &=l HIH AFE XS] ZAL 7| | &S 2| 5t= /O|CH
=]
& Foll Ch st XMl §t LI &2 "Tibero & X QHAM"E & D FHCL
5.6.3. SYS AF2XI0]| CHEH ZHA}
SYS ALEXtS| BE 2 2o &9 O| {2 CHE AFEXS BH b= CHE YA O 2 ZALEICH SYS AFE A=
Xz ZAtel o 40l M A2l 7] L 0] AUDIT = NOAUDIT B S ALEdl ZAIS 48 £= df

x-"ol- 2 O-{[_l.

= T HA

o
H2E &

SYS AtEXISl F
'Y'E2 M-8 oF StCt S

M 2o &2 0| 7= U|O|E{H]| O]

YS ALEXS BEE £

dAetE S 4y
201 = 71 FE X

e RE ST

Ob=r},

LS

—

—

AFSEZ] sl M= $TB_SID.tip It S| AUDIT_SYS OPERATIONS IitZtA|E{ &
0| OS ol 7| FE|
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CtE2 SYS AFE A 355 dAtst =S A& e 00|t
<<$TB_SID.tip>>

AUDIT_SYS_OPERATIONS=Y
AUDIT_FILE_DEST=/home/tibero/audit/audit_trail.log
AUDIT_FILE_SIZE=10M

9|9} 20| M 5tH SYS AFR At 28 5+ B = S ZH0| *'/home/tibero/audit/audit_trail . log™oi
Z|CH 10MBo| 37| 2 XN FE=ICH

5.6.4. Fine-Grained Auditing

Fine-Grained Auditing(FGA)= & 2t o1 ZFAH(Auditing) 2 CF &M S ZEAL
oieto| B & A™ 5K 20l DBMS_FGA I 7| X| & 0| 2510 ZHAIS
5= Olo|Eof CiEt ZHAtE 7tS oA Stot,

5t = 7| S0O|Ct. AUDIT_TRAIL
|

T UA2H, 58 A7(0te 23

Al 71=

DBMS_FGA 1§ 7| X| & AFESI0H AFEXAITF ZAME 7 (policy) S S S 8tCt. AIEAF 558 =710] &
I SYS.FGA_LOG$ E{| 0| S0f 7[=0]| =},

mlo

CS2 policyE S5 ¥ @A 7| 50| MEE 11 2Qlst= of o[t

BEGIN

DBMS_FGA.ADD_POLICY(
OBJECT_SCHEMA => *TIBERO",
OBJECT_NAME => *T*,
POLICY_NAME => "FGA POLICY",
AUDIT_CONDITION => null,
AUDIT_COLUMN => *"C1°-,
STATEMENT_TYPES => "SELECT",
AUDIT_TRAIL => DBMS_FGA.DB + DBMS_FGA.EXTENDED);

END;

/

SQL> SELECT C1 FROM T;

1 row selected.
SQL> SELECT OBJ$SCHEMA, OBJSNAME, POLICYNAME, LSQLTEXT FROM SYS.FGA LOG$;

OBJ$SCHEMA OBJ$NAME POLICYNAME LSQLTEXT
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FGA_POLICY SELECT C1 FROM T

TIBERO T
2l2| ol X = DBMS_FGA Il 7| X| 2| ADD_POLICY Z2{A| X & ALZ S0 policyE &5
zeold

S| 0| §2 FGA_POLICYO|H, TIBERO.T E|O| € C1 Z&0| SELECT 22 &
HE X35 5l SYS.FGA_LOGS$0I &AL 7| =0 X FO| €t

1]

|

1. Policy S =1t |7 & &2}, H| 2 310l COf 8 XbA[ 8 L & 2 "Tibero tbPSM & I QA A{"Sf "A|
13Z% DBMS_FGA"E & 11 §tCt,

et

PAFZ15 =300f o et RiM et LHE 2 “5.6.2. HAL 7[S"2

oN

2.

H5E AL} 22|92} Tl E{ 0| A 2o 127






6.1.

6.2.

= ZoM=
Ct.

N

TiberoO| M =
AE 2 EH, A2

|__|E

QIC} IF2tA 0]
=7s2 M3

<)
—

ot

DBAZt &= 3te O
of

T}

Z HOIHS &f2st{FE A

Tibero= CH= 1} &2

TiberoO| Al Ol O|& 2= 3H(Data Encryption) 7| S

CIOIE 2ots
FIls€ M35t ATt sHX|
A Mo ClolE ool &F & Z2ote 4
A QO = OIOIE{E 2 35517| QI M Tibero=
oIC

OlE{ (B0l =

Me& Olo|E ==}

rok

ol “M5E ArS AL 2| 2F T OB 0] & 2o A M2
2F Cf| O| Ef H| O] & LY Of A T O EfOf] T 2
FetH 2 7| ST Z = Ho[H & otd

(@S]
HOIH & &= 3ot A

ULCE.

o Z& = H0l= AH 0| £)E X F5tH Tibero= HIO[H & M EE O
S ool M 2= off AFEAtLE O S 2|7 0] = 4

= oY

DES DES 64 bits key

3DES168 3 Key Triple DES 168 bits key

AES128 AES 128 bits key

AES192 AES 192 bits key

AES256 AES 256 bits key

SEED SEED 128 bits key

ARIA128 ARIA 128 bits key

ARIA192 ARIA 192 bits key

ARIA256 ARIA 256 bits key

GOST GOST 256 bhits key
H#ZMY

HOIH 223t 7|58 AFE5H| o= M HA 20t X|Zhs d-doli OF Btot 2ok X2 &= 30 A
S OtAH 7| S 225110 AT Tibero= REAE] 7| S 0| 8510 ZH HO|E & iz ot izt 7[5 4 d
5til O] =3t 7|5 0|85t HIO|H & 2= =fettt

Mo Olo|E] 24&3l 129



IO|E LS FE A5 QoA = CH29 HXIE 48l of

o
Il

1. Bk X|Zte| MM

ol
k!

$TB_HOME/bin/tbwallet gen T2 13 = &
ot X Zhs 4detot.

F

2ot X|Zte| I 0| S HAYES Y50 =

[0l 6.1] E2F X|Zto| MM

$ tbwallet_gen

[ Tibero Security Wallet Generator ]
Enter wallet file name: TBWALLET
Enter wallet password: tibero
generate wallet success

2. HOF X|Ze| RIX| MY
$TB_SID.tip THY 0l WALLET_FILE £7|3} TH2t0|E{ & 7510 2O X|Z40| Qx| S M st
[0l 6.2] o X|ZtC| k| MA : <<$TB_SID.tip>>
WALLET_FILE=/path/to/TBWALLET

3. HOF X|Ze| AR

e HOFX|ZHET
MEstEO XS €0 HOIH &535t 7| s AHE5t2{™ DBA B &2 I8l ALEXHI ol B
£ &5l oF §Ct = IDENTIFIED BY & F O Y Est= A/ E= 20 X2 MMHE o =3
H I A/AEE Q=S

[0l 6.3] E22F X2t &T|

SQL> ALTER SYSTEM SET ENCRYPTION WALLET OPEN IDENTIFIED BY "tibero”;
System altered.

Fol

[0l 6.4] E2F X|Zt BT

SQL> ALTER SYSTEM SET ENCRYPTION WALLET CLOSE;
System altered.
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2ot X2 HO|HH| oA QIAHAS ZSE5tH E5| 22 CHA| 7| S miotct 2ok X|ZHE H0{0f
SHC
2ot Xzhs 27| ® S StE HO[& A Oo|A0 CH e active tx= 25 commit(5E = rollback)=| 01

Mst 2ok X2 HASIES W
17

IDENTIFIED BY & Fo= H

w
|-E|
> o
o
>
i
ol
fjo
N
[l
>
0f0
Pal
N
n
mjo
10
08
o
fjo
+
02t
o
ul

oal o 2 I

[0f] 6.5] 9 X|2Z TASE WA

SQL> ALTER SYSTEM SET ENCRYPTION KEY IDENTIFIED BY "supertibero”;
System altered.

o 2OHX|Zf WA

zol
O[FO| 2O XIS A B A0 U= AR ME2 o NP WA 4 elch

Lot 2ot x| Zo] HEE = 2 H|H0 57 XAk G=r

a EOIXIZS 0| Bo) MNP AS s HE T YB3 EHO|S AHOIAS RE UL HA I A AT
O|AE 1Z EE AR BiCt

b. CHECK_WALLET_IN_USE I}2}0|E{ £ N2 2 M F 5tr}. (default:Y)
Bhof TAC 20|12 ZE =0 o8 43 Bt

c. ?d IS A = oSt T MES 20 XS S0 AL

ZE &= 2HColumn Encryption)= EIO|£2| §F ZE2| H|0|H & &= 3stst] M Yst= 7| S0t 2HE
A23=HOlESs dd = HESI=DDL =S a2 o 4ottt

ZE HooS 48 W= oot U2 F SALT 58S A8 AKX FE AL + ACH &
2ot @2l F2 Tiberod| M A 2st= HAM g 4+ A2H, @F5HK 22 AES192 Y1 E|F
= LEER Argelttt &= stel ZE 2 e HIO| 20| 2] 717t UAS 4 AKX 2 et B|o[ S0l = st &
2ot Lue|FEALSE UL

He& HIOIE 253 131



SALT 8412 22 740l HIO|E{ & Y5518t 1) 84 22 Y2 YE5E X YES 31 7| 50)
M2 ABE Y2 2oto| 22 5Y 4 9Tk SHXI B SALT 842 A 3101 L2515t L of

S MHE 4 QICh Y UESHE HYE [ 0| SHS BEE MHSHA OHE CIBELE SALT

gatct

ZB2 95515101 Hoto| £F0| FOIX £ FHFO| UK SALT SM 2 AHBSHA 2= 20|

QIYAS MAE 4 UM, QA HOE AWE 4 ICHs BFO| QUCh £35S ZRO| DML Y
TS AWSHR L ROl B2t} BB EHE S U] O 20| 45 K6t L BICt

ot 5 3tet 4 Qs TR TOIH EFYS CHE T 2L,

e CHAR

o VARCHAR2

e NUMBER

o DATE

e TIMESTAMP

INTERVAL DAY TO SECOND

INTERVAL YEAR TO MONTH

o RAW
e NCHAR
o NVARCHAR?2
6.3.1. &S 3| ZE=S A= H|0|E MM

CREATE TABLE =0 M 2t sttt ZEH = Fole I ENCRYPT 22 X|EstH H|o|=22 4ot

IlIItI

[0fl 6.6] &t==} HBS A= HIOIE 4Y - CIZEE Y53} FM(AES192 YIE|F, SALT)

SQL> CREATE TABLE customer (

cust_id CHAR(4) CONSTRAINT cust_id_pk PRIMARY KEY NOT NULL,
cust_name VARCHAR(20) NULL,

cust_type VARCHAR(18) NULL,

cust_addr VARCHAR(40) NULL,

cust_tel VARCHAR(15) ENCRYPT NULL,

reg_date DATE NULL

)s;
Table "CUSTOMER® created.

Cf,
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255 YT ES USING B S AISSI0f AW E 4 20 SALT 42 AS 02 E NPT + Uk &
5l ete st 122 BHE| 0| 20l LI RIFE 4 97| 20| CHE ZRO| E OIS ¥D2EE NPt
o ofl2f 7} Bt

[0l 6.7] 4= 35 HEZS = HI0OIE MM - AES256 YE[F, NO SALT SM MHY

SQL> CREATE TABLE customer (

cust_id CHAR(4) CONSTRAINT cust_id_pk PRIMARY KEY NOT NULL,
cust_name VARCHAR(20) NULL,

cust_type VARCHAR(18) NULL,

cust_addr VARCHAR(40) ENCRYPT USING “"AES256" NULL,

cust_tel VARCHAR(15) ENCRYPT NO SALT NULL,

reg_date DATE NULL

);
Table "CUSTOMER®™ created.

6.3.2. E1I0I%01I ?:.’iil 2 F0
(o

| =Tt 71 & B[ =0
olnf & §}94E4O| ASH T Hofl ==t ZEHO| gl2
S

IS = k=l =
HMER YIEES KNI = UCEH EBF SALT S8 A8 HF L
[0“ 6. 8] oS §|. %E-I ==7|.

SQL> ALTER TABLE customer ADD (cust_password VARCHAR(12) ENCRYPT NO SALT);
Table "CUSTOMER"™ altered.

6.3.3. Ul LB or5 3} WHOR WA

ALTER TABLE 20| ZE S HAE I ENCRYPT X*% A dotH 2535 ZEHO| =
ZE S FIIe 492 nEIHK 2 I"HIOIEOH o[no| &l 2
ene|ES ALE ST g

I
O M HEE X Ee 4 UL
[0l 6.9] Ul LS ot5 3} B OZ= HMA

SQL> ALTER TABLE customer MODIFY (reg_date ENCRYPT NO SALT);
Table "CUSTOMER®" altered.

6.3.4. 255l HES YN HHOZ WH

ALTER TABLE =0IlA ZE 2 HE & I DECRYPT Z 2 A FstH gt A& 0| EC}.
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[0fl 6.10] =3 HES UL HEo= WY

SQL> ALTER TABLE customer MODIFY (reg_date DECRYPT);
Table "CUSTOMER® altered.

6.3.5. BE ¢S ZHgdo| gng|E HA

ALTER TABLE 20| M REKEY 3= X|gotH ol S HO|=2 Z&E =5t ZEH &=st &e[F0
HE =

[0l 6.11] 2= S 3} HEjo| S35 da2|E HA

SQL> ALTER TABLE customer REKEY USING "3DES168";
Table "CUSTOMER®" altered.

SOotX| 0t CSIf 22 X FALEO| QUCEH SALT SM0| X[ HotE et 5 5t HEH 0
g+ A0 Y QA0 CHs A = EQUAL('=") = BHALE 6%0:1 INDEX RANGE

[0]l 6.12] 2tE 5} ZEI0ll CHE QA

SQL> CREATE TABLE customer (

cust_id CHAR(4) CONSTRAINT cust_id_pk PRIMARY KEY NOT NULL,
cust_name VARCHAR(20) NULL,

cust_type VARCHAR(18) NULL,

cust_addr VARCHAR(40) ENCRYPT USING “"AES256" NULL,

cust_tel VARCHAR(15) ENCRYPT NO SALT NULL,

reg_date DATE NULL

);
Table "CUSTOMER®™ created.

SQL> CREATE INDEX XI_CUSTOMER ON CUSTOMER (CUST_ADDR);
TBR-7288: Unable to encrypt index key column(s) with SALT.

SQL> CREATE INDEX XI1_CUSTOMER ON CUSTOMER (CUST_TEL);
Index "XI1_CUSTOMER" created.

SQL> SELECT COUNT (*) FROM CUSTOMER WHERE CUST_TEL = "010-2233-9999°";
Execution Plan

1 COLUMN PROJECTION (Cost:1, %%CPU:0, Rows:1)

2 SORT AGGR (Cost:1, %%CPU:0, Rows:1)

3 INDEX (RANGE SCAN): XI_CUSTOMER (Cost:1, %%CPU:0, Rows:1)
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SQL> SELECT COUNT (*) FROM CUSTOMER WHERE CUST_TEL <= "010-2233-XXXX";
Execution Plan

1 COLUMN PROJECTION (Cost:1, %%CPU:0, Rows:1)

2 SORT AGGR (Cost:1, %%CPU:0, Rows:1)

3 FILTER (Cost:1, %%CPU:0, Rows:10)

4 INDEX (FULL): XI_CUSTOMER (Cost:1, %%CPU:0, Rows:100)

6.4. HO|= 2H|0|& 253}

EHIO|E AHO|A 25 3H(Tablespace Encryption)= Z & 5 52} ALEHIHX| 2 O O] E{H| 0] A Q] l11|0|E1 =)

ESols £ COHE HWHo|oH ZE 24535t CHE 2 HIO0| & £= H 0= ZE 27t ot Ho|=

H oA MAof CHal Y53t o Fet 53 L2 FS A Fetot= Z0[Ct

HO|E AHO|A 24E5tet 555t HF2 CI|ATO|M 7|2t AT|E SF 20| HZE +~H &M O OB H| O]

A LURO SQL A2 £t 7|Z1 SYsHA X =Ct o] MY mf 2o 2B S50 M M5,

FEtYo AEOo| ol MTHZEE AS3E & 4+ JCHAHL QEA A S AE £+ giCtE ZH = AT

Ct. 2HHO| B 0| & AH 0| AQ] 2 E HO|H S50 YE35tet 55517+ Y5t M 20 E|0]E AH0|A
O A7|7t ALt £+F U HIZ0| 245 s Motit =0td 4 Ut Eot AH A5 E o[y &

S HREEHE + QiCtes ZAE Y222 25 0|0|E o MAo wat A Ao 2 S ME4SHOF BHCt.

EHOl2 AHO|AE Md35l= CREATE TABLESPACE 20|M 24353t HEE X|d35t= ENCRYPT 22
| A= 25 35HE B 0|8 AHO| AT} EICH EBHUSINGE AHESH 53t 1

2| 52 3DES168, AES128, AES192, AES256 SO0f| A StLtot

&'S MESH AES1282 7|22 2 AMSSiCt,

[0l 6.13] 4= 35}E E|0|E 20|~ Y - 3DES168 Y2|E XY

SQL> CREATE TABLESPACE encrypted_space
DATAFILE ®/usr/tibero/data/encrypted00l1.dtf* SI1ZE 50M
AUTOEXTEND ON NEXT 1M
EXTENT MANAGEMENT LOCAL UNIFORM SIZE 256K
ENCRYPTION USING "3DES168"
DEFAULT STORAGE (ENCRYPT);
Tablespace “ENCRYPTED_SPACE® created.

2= stE HOl2 AHO|AS I Mo = st €2 AtedS F2 ettt

ElolE2 £H Ol A& (sl AES 4 Us st U5 SFILZE &=2t0f Hlof XLt

He& HIOlE ¢=3 135



3DES168, AES128, AES192, AES256 0| 2|9 ¢S5t 22| FS X FsHA =™ 45 5lE B 0|2 A
olA=dde + glth

A5 SHE HOIE AHOIAE Mds5t7| MO BFEA| 2Ot X|Zt0] 2] QLO{0oF BT}, 2ok X|Z+o| | K|
2 B0l Al CREATE TABLESPACE =2 &3 otA =™ CHS2 o M3 ol 7t 2l stA| &l 12 0]
AHO| A2 O OB mto| M- E[X| A =ICt etA O| & slf Zst7| /s M= EoF X2 €10 .

[0l 6.14] 2tS2}El E{|0| 2 £2H[0]£ - M Ml

SQL> CREATE TABLESPACE encrypted_space
DATAFILE ®"/usr/tibero/data/encrypted00l.dtf" SI1ZE 50M
AUTOEXTEND ON NEXT 1M
EXTENT MANAGEMENT LOCAL UNIFORM SIZE 256K
ENCRYPTION USING "3DES168*
DEFAULT STORAGE (ENCRYPT);
TBR-12073: wallet not opened.

3=l HO|& AHO0|A9 & F5710] O HR§t A ALTER TABLESPACE 29| ADD DATAFILE
|85t ME2 O|O|E It S HO|E & Fote £+ o MZE FIHE o A2 M5
S

0 = = |
BIOol2 £HO|AE S-S O XY A=st 072t dest HN2|F9 9= AU =E JHAA =T

A
ol
o
]
-

[0l 6.15] et= =}l EHIOIE £2H[0]£ - HIO]E] mpd =7}

SQL> ALTER TABLESPACE encrypted_space
ADD DATAFILE "/usr/tibero/data/encrypted002.dtf" SIZE 50M;
Tablespace "ENCRYPTED_SPACE" altered.

QUEHE0] = AHO|AE O 5 5hEl E[0]2 A O|AZ HIRHL} S §P | 0|2 AHO|AS UutE 0|2
AHO|AZ HITS 22 SIS oIC) 3k 5 B 0|2 AH 0| A EEE Co|E| LA oA T 25 3}
om0} 0150} QTR ES ChoAl NESe 2 SIS ot T HolE AHOAS MAE 6ol
012/ 3t AlEFS T2{o} T AE 5| ZA S| OF B} 02| B AFSIO| & %k B0 S AR O] AE o5 shEl E0|
2 AHO|AZ HITY| YiAE M2 2551 HO|S AHO|AS DIE C}S Utk Bl0|2 AHO| A0 &
SEl CJO|E| S P Ot 5 315l B0 2 AHO|AZ {0} B}

— = -

6.4.3. 2= 3l=l 0|2 AH0|A ALS
HO|S i OIS AS MAE I O3 5hE E0]2 AHOIAE X|HslH ofot NI ES 22|Ho= ]
B0l 2 AH[0] A0 XAE T CO[E S22 911 M HO|M XSO R HojE| 2539 =557} &
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[0l 6.16] 2= 2}El El0| 2 2H[0]|£ - Ef0|E 4Y

SQL> CREATE TABLE customer (

cust_id CHAR(4) NOT NULL CONSTRAINT cust_id_pk PRIMARY KEY,
cust_name VARCHAR(20) NULL,

cust_type VARCHAR(18) NULL,

cust_addr VARCHAR(40) NULL,

cust_tel VARCHAR(15) NULL,

reg_date DATE NULL

) TABLESPACE secure_space;
Table "CUSTOMER® created.

223t B Ol= AH 0| A0 EO[2S 45t SQL =& = Sofl HIOIE & =35t Hddlst= 1t S
ool = 2ot X &2 e 2 A0 OF EFEF HobX|Zo| EE| X 42 SEjol M 2= 3tE B0l 25 0]~

ElolE& AH 0|4 S0|A SYSTEM, UNDO, TEMP E|O| & AHO|AE &
PEHOIS AHOIAE UF3E 4 U= 2 oL CH E5FRedo 21 IO
X Eg 4 Qlch stX| gk 4 S sHE B0l & AHO| A0 EEE OOIHE £F 35t A
Redo 21& X522 A3slE 0 ClAT0| HAED 0| F 27t ERFH -(._\-l_koﬂf AEcz =
Of CIO|E{H| O] A LHE X O 2 AL E T,

I'U
o

Jde|n ME S £3ste I HO A TEMP HIO| 2 AHO| A0 YA Z MAEE = O O[EH 7 45 5t=l B0 2
AHO| A0 &8 AO0|E2IH TEMP EY L X522 A5 5}

1 S obElth Wt OB H 0] £~ 2] THE
A 0

<]
It&(Undo, Redo, TEMP S)& Saoll 2t = ste H|O|& A1 0 Bt Y5t D E5X s 2

— = A
=g 4 UL

6.4.4. 2= olEl H0|F 2H0|A HE X3

TiberoO| M= A= otEl E|O] = AH 0|22 2 E 2t2|5tY| 2lof ths B0 LIEE /& M S5t ULt

L g

DBA_TABLESPACES HlO|= AHO|AS MAH HEE X35t O|C}. ENCRYPTED Z &
g Sl 33 HEE T3 4 UL

V$SENCRYPTED_TA Ot S 51E 0|2 AH0|AS HEOLS Xx3|5H= Ho|C} E|0]2 AHO|

BLESPACES 2 D2 A3 YneES Tole 4 UL

-]

I Rl S5 Ho| ChE XM B L8 2 "Tibero 2% QHIM"S ERBICL

He& HIOIE 253 137



&
.
ol

-— = — =
ads 3t H0|E Amloj22] =3t HE0f CHet Q1A
ASStE HO|E AHO[AE 0| %t =t AHO|| Cf5H0] Lk QIE A M4 2 NO_SALT 2=t AFHO
OF Jhsotl e ZZ0| cf 8t INDEX RANGE SCANO| QtE| = K| 2FALEEO| QUL Of21 K| FALE0| 22
A Oo|Et 20t2 M F5t7| floi 2= 3tE B|O|E AHO|AE 0| 8%t Y= 5tE ZEHO CHe QAHAAE
A 2Bt

w

[0f 6.17] Y= 3IE HI0|E £H|0|A~S 0|28t ¢t 53t ZEofl CHet QIS A

r

SQL> CREATE TABLE customer (

cust_id CHAR(4) CONSTRAINT cust_id_pk PRIMARY KEY NOT NULL,
cust_name VARCHAR(20) NULL,

cust_type VARCHAR(18) NULL,

cust_addr VARCHAR(40) ENCRYPT USING “"AES256" NULL,

cust_tel VARCHAR(15) ENCRYPT NO SALT NULL,

reg_date DATE NULL

):

Table "CUSTOMER®" created.

SQL> CREATE TABLESPACE encrypted_space
DATAFILE ®"/usr/data/encrypted00l1.dtf" SIZE 50
EXTENT MANAGEMENT LOCAL UNIFORM SIZE 256K
ENCRYPTION USING "3DES168*
DEFAULT STORAGE (ENCRYPT);
Tablespace "ENCRYPTED_SPACE" created.

SQL> CREATE INDEX XI1_CUSTOMER_0O1 ON CUSTOMER (CUST_ADDR) ENABLE RANGE;
TBR-7002: Unsupported DDL

SQL> CREATE INDEX X1_CUSTOMER_O1 ON CUSTOMER (CUST_ADDR)
TABLESPACE ENCRYPTED_SPACE ENABLE RANGE;
Index "X1_CUSTOMER_O1" created.

SQL> CREATE INDEX X1_CUSTOMER_02 ON CUSTOMER (CUST_TEL)
TABLESPACE ENCRYPTED_SPACE ENABLE RANGE;
Index "X1_CUSTOMER® created.

SQL> SELECT COUNT (*) FROM CUSTOMER WHERE CUST _TEL <= "010-2233-XXXX";
Execution Plan

1 COLUMN PROJECTION (Cost:1, %%CPU:0, Rows:1)
2 SORT AGGR (Cost:1, %%CPU:0, Rows:1)
3 INDEX (RANGE SCAN): XI_CUSTOMER_02 (Cost:1, %%CPU:0, Rows:1)
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6.5. HSM =SS Sst 7| 22|

HSM(Hardware Security Module)2 T O| E{ OFEE_& 2 S330| AMEE = 7|5 AT SHA KM F/EE "
UCE M ZHE ©E SH=90f ZH|O|CH HSM ZH| 22l A& S S50 TiberoO| A H|IO| & & HIO| S A

OlA A5 3HE Qo AFZEl= OIAHZ|E 9 F FHIZ 22le 4+ AT T 7|52 AHE Al 0| &=
5} 7|7} DBRI= SR M O Z ERE| 0| 22|57 I 20| O =2 £ 20t J|th s 4 /).

= T M
S = Linux2t AIXEH X| 21510, HSM ZHH| X2 S22 CtZ 3t 2t
e D'Amo KMS (HIEtA| 7 2[E])

e Vormetric Data Security Manager (E&| 2)

6.5.1. SH4AH

=0 =0

o
Il
o
e
kel
Iy
10
;
0x
g
>

CiOolE &=t 7ls& AE5H| Rlsi = 24 HA 2ot X[ZtE d-dslof
8 ™ol s M= "6.2. &

HSM ZH|2tel A s = P 2ot 2Y 2 Ch=2t 20

1. 2fo|=2] ME

o S5t AL SHe HSM FH|0| T2t 3t 2to| =afa] Mol CHE 4 UCh i U S2 HSM &
HIE 2t2|5t= 2t A & S XS OoFSHH A& 22 IS $TB_HOME/iboi HY x| 5HH E Tt
ZtZtol ZH|of wet et 2to| 28 2] ot 2 thE it ot
HSM &H| eloj=2g{2| mdH
D'Amo KMS libsgkms_crytoki.so
Vormetric Data Security Manager libvorpkcs11.so

Fo|

o =M= HSM FH|E 0|0 X2z A I A F5 FUCt= 71 otoll M & =[O AqTE THEtA

Zt HSM &H| o] A x| & 2to|=2{2[of B gt 1Al =2 Aol UCHH O] = ol & HSM &H| 2| &

= Aol =2 Z2|oto{of Strt.
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2. m2jolE 43

$TB_SID.tip THU0| HSM 15 221 %73t L2I[E|SS F7t R0 WOt KL YRS HYB
ct.

2713} Ti2i0|Ef Hy

USE_HSM HSM Rl 9152 S5 7| 22 7152 A8 of 28 ZF T

=9l A
HSM_LIB_FILE HSM 7| 22| 7|52 AtE35t= 8% At&35t= FH|0 5= 2tol 222 ot
ool S mEto|H = BEA| B E 22 2 &0 OF BHC.

HSM_NOT_USE_WRAP |HSM 7| 2| 7|52 At&ste 4% 7| & wrapping® el

PING Ct. (Vormetric Data Security Manager AF2 A0 BF &Hd)

HSM_TTE_KEY_BACK |2F2f 7| =0 0| EAH O|A Y& 35t 7| S(TTE)E AHE SO|UE HR, HSM

UP_FILE 7l 22l 7|l s 8 &d/d| 2y 3t 57| A = HIOIE_MIOIQ% M22 7|2
|

=
g@ 0| WRsICh &Y 5 2H 7t 42 1 S tfH| 5o,
7|

AetE=2E A toolld meEth[E = gEA 2

1
oz J
il
1

[0l 6.18] D'Amo KMS EH|2} HAF 5= A <<$TB_SID.tip>>

WALLET_FILE=/path/to/TBWALLET
USE_HSM=Y

#atARR Bolne) FARAA Egee 24
HSM_LIB_FILE="/path/to/hsm_library/libsgkms_crytoki.so"

#AUARE WY HAYAA Tdsel 24
HSM_TTE_KEY_BACKUP_FILE="/path/to/tte_key backup/tte_key_backup™

[0dl 6.19] Vormetric Data Security Manager ZH|2} AS35l= AR <<$TB_SID.tip>>

WALLET FILE=/path/to/TBWALLET
USE_HSM=Y
HSM_NOT_USE_WRAPPING=Y

#EUA 22 etoluelel APt Tgete] 24
HSM_LIB_FILE="/path/to/hsm_library/libvorpkcsll._so"

#AUAZE W SAYAA Tt 24
HSM_TTE_KEY_BACKUP_FILE="/path/to/tte_key backup/tte_key_backup™

6.5.2. Al ity
HSM 26| & Saf CIO|E| 53} 7|5 22|38 5, 0/ S 0|88 ClO|E| 253t 7|58 B4 stsinx} ofH
DBA @Bt 71 AFBRI7} CHE el WY S 48 6fof BCL. 0f If, HSM FH| 0| I2} IDENTIFIED & o
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O|E|2t USING E Foff 2ot HAAEE 2H ol OF oh= 440 27| Wi =0l 0] & 72l o
FH|Of| 02 HE 2 CtS1f 2O}

[—

2
_?ﬂ
i o
N r|r
o)l ‘F

[0l 6.20] Vormetric Data Security ManagerS 0|28t 7| 22| 0|5 C|0|E| 253} 7|5 &Ai5}

SQL> alter system set encryption wallet open identified by "[Vormetric PINZ]"
migrate using "[WALLET password]";
System altered.

[0fl 6.21] D'Amo KMSE 0|&8t 7| 22| 0|= HI0|E =3 7|s &3

SQL> alter system set encryption wallet open identified by "NULL®" migrate using

" [WALLET password]";

System altered.

HOIE 2= 3t 7|58 AHESHA| ot 5 H| 2435t H, DBA Hets 718 AAEAIL LS BE S
S5l OF ekt

[0l 6.22] HSm 7| 22| 0|= LIo|H &==} 71S HIgd =t

SQL> ALTER SYSTEM SET ENCRYPTION WALLET CLOSE;
System altered.

2ot OFEE7EX] 2 H OB H 0| & I AR A S SESHH U0 /=5t 7[5O H2#Y3tE 22
S oot 23t off # OfFetrt.

AR 7|17t HE 5 = 2 AU S+ X2 sHA| §=C
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ol £0|H, 0|29 == UL,
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5)
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=
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[oll 7.1] 72! 7] H 2IEA{2] WY

$ cd $TB_HOME/bin
$ ./tb_cert_manager

Enter new password: tibero

Repeat: tibero

Enter basename to make a certificate and a private key.(default: $TB_SID): (enter)
TB

Enter the number of days to make a certificate valid for.(default: 3650): (enter)
3650

=== STEP 1. Generate private key ===

Generating RSA private key, 1024 bits long modullus
I

++++++

e is 65537 (0x10001)

=== STEP 2. Generate CSR(Certificate Signing Request) ===

You are about to be asked to enter information that will be incorporated
into your certificate request.

What you are about to enter is what is called a Distinguished Name or a DN.
There are quite a few fields but you can leave some blank

For some fields there will be a default value,

IT you enter "_", the field will be left blank.

Country Name (2 letter code) [AU]: 82

State or Province Name (Ffull name) [Some-State]: Kyounggi

Locality Name (eg, city) []: Seongnam

Organization Name (eg, company) [Internet Widgits Pty Ltd]: TIBERO
Organizational Unit Name (eg, section) []: RnD

Common Name (eg, YOUR name) []: Hong Gil Dong

Email Address []: gdhong@tibero.com

Please enter the following "extra® attributes
to be sent with your certificate request

A challenge password []: (enter)

An optional company name []: (enter)

=== STEP 3. Generate certificate ===

OFX|H M XX 2+ X & A ($TB_HOME/config/tb_wallet/)0f CtS 1} &

o o AH
= — o
St= SO0 7Hel 7| & ISME Mot HlCHH THE3 20| pLt -P &8 2 Sl 4o 7SSt

= —

./tb_cert_manager -p $TB_HOME/config/[ ¥ S 3l Zro]&]

144 Tibero Z+2| X} SHLHM



oM, 2= 2HHE =S YH S,

A 71 719k 71?1 7]z [$TB_SID].key
A A QA [$TB_SID]-csr
2154 [$TB_SID].crt

7.22. 21 7] H ISM 91X &3

$TB_SID.tip A4 DY 0| CERTIFICATE_FILEZ} PRIVKEY FILE X7|3} Dt2t0|E{ S 7511 015
Mot el 710 QX & MY ZEE MF BT}

[ofl 7.2] 742! 7| L CISA{2e| SIX|AMH
<<$TB_SID.tip>>
# ol $TB_HOMES AujAd =2 {J=tct.

CERTIFICATE_FILE=$TB_HOME/config/th_wallet/[$TB_SID].crt
PRIVKEY_FILE=$TB_HOME/config/tb_wal let/[$TB_SID].key

7.2.3. 22}0|HE AMA

A= AEE HEE

_Ol
rir

1
IE
rlo
il
0jo
At
my
o

todsn.tbr THLOIM &

[ofl 7.3] E2}0|HE M H

<<tbdsn.tbr>>

TB=(
(INSTANCE=(HOST=AH] 1P)
(PORT=AH] I E)
(DB_NAME=to|E{H|o] 2~ o] F)
(USE_SSL=Y)

SID LHS| USE_SSL#tS 'V'E A stH Sd &S5t 7
SHOIE Z7F G LY 2| of THE atS Y= otH Y

PORTE= At ZE(LISTENER_PORT)E B A|5tH & =
= LISTENER_PORT + 2)7t 7} X|Z= A ElCf Lot =
et HEHOZAE & SHA =1l SSL 47210 MY E O]

of 2otS M S StA =T
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X|8s& Separation of Duties

= HO0A = Tibero2| £2|A Hot &S ISt £ 7| 52! Separation of DutiesOll C{ o A A H SFCt.

8.1. I

Tibero DBMS= SYS 5tLto| 22| At7} O O Ef #| O] A0f| Cf o £t2
SYS e[ Ate] Aeto| HE = LALL AF0| EFlE= S 22hd9

[}
FLAHHOH 7&, 25, £ 50| =il + AU

Tibero Separation of Duties(0|5} SOD)= 0|28t E+HA9| F|UA S 2 &tot7| 2ol 7[5 SYS F—PE’_| Xt
Of Mot=E HZ LT A Z2[Xte] It = Z2 St M A O[Tt £t2[XHE

LR HE0 BY HYSH, 22IH HRX HEOR O YA E BT ¢ oE

[l = =

Dl

5
oz
°
i

SOD Al AHlE EXg W Chs2l 3702 22| Xt7t YT

A AE A2| XHSYSADM)
HO|E{H|O| A LH H|O| & AHO|A, O mY, AZ|0F LEHME F0f Cf et &2 S FHE et
o HOF T2 XHSYSSEC)
HIO|E{H|O| A L EQFS Zt2| 5t & S 22| & =St}
o ZtAF 22| RHSYSAUD)

CIO[E{H| O] A& Lo O] & £he|stH ZALS e ettt

8.1.1. A|AH! Z2|X}

CiojEfHo| Ao & 2E| & AAE S BHE ot 22| XO|Ch EEH 2 2 DBAYL ot HEE HYsote 2
c| Xto|Cf. 2ok, ZHALS A 2 ek HIO[EfH| 0| A9 RA| 24, YA & BX =g, e & 515 HEotH,

9l
BHEYSt=s F=0 et dE 2 “2.1.1. DBA"E F 1l etrt,

U Ol ALKt # ot F£040] Cf et M et2 LXK 2 7| & el connect(& £ & ©H), resource(AHE Xt At
¢ ALE Heholl thi gt B0 = Jtsotct A #3H JE M 25t 2 = static viewOl| 3| 7S St

2 U M%XL‘ZI H el 3 Aol of gt el & EHE st 2| AHO| B SODO| M = AHE At}
A A5 o
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Sl M BOLS B2|BHA| Bk ST O Bt MHS 5.2 ST} 5.4. %S H DB SODUIA
L AAE 2 HOt 2| K| B = UL

7|1 DBA & 20| JHA| = BH0| BOLAO| 2 2 H4Tt E| O, of2fof Aeto| &5l & ATt

o H3E S S

CREATE ROLE

— DROP/GRANT/ALTER ANY ROLE

— GRANT ANY PRIVILEGE

GRANT ANY OBJECT PRIVILEGE

— AUDIT SYSTEM/ANY

2ok gEHE ofef ol 3N FEE =3|5t0] Zelg + UL

w o9

ROLE_ROLE_PRIVS Rolez} #HH &l M shg T 3|5t
ROLE_SYS_PRIVS System authorization} 2t £l M 8HS X 3| St
ROLE_TAB_PRIVS Object authorizationt 2t El A 5HE X 3| SHrt.

8.1.3. ZAl 22| X}

8.2.

HOIE{H0120] 2448 HTshs B2IxI0ICk SODHA = 2t B2\
S PEts BIAKOICL BT BEXT} SHE LYTHE RO HHohA S 5.

ol

SOD2| A ZtAL HE[XHE A 2§t CHE AFS X} 22| XHE t2
22| Xp2Ho| ZEAL 2t H(DBA_AUDIT_TRAIL)O| CH 8t = 3|7t 7ttt

M|

Ct=22 SODo| A x| o Cf ek dFO|Ct.

1. SOD 7| 58 AtE5tHH M TIP It 0fl 'SEPARATION_OF_DUTIES=Y'S F7} 4 &3l =0{0f StCt,
ol S mtetn[E = SODE AMHEE A0 AX| Mof| U= A| F7tolf =0{0f StCH ol & Weth|H = & 2
EHE £ oM, HAS Mo = HO|E{HO|AE LHEl = CIA| S2{0} St} I X| 2F 20| £ 50|t &

ol ot ol ¢ ol & mtetn|E & HESHA| b A S B &t

2. TIPAXN & HO|E{H O] AE mountE Il M -sod YE F7I8tCt. &8 AX|5t= Z 20| = lO|EH| O]
AE Y/get 0| F system.she s e If ZM -sod YE F7tetCY.
3. Zh 22X HEHof| met Dt HIYH S E M- SHot,

SYS e[ At= ofef o 2| Xt= ZElEA2M, 2 22X ID2F 7| H|E@H == th51t 20
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8.3.

2| X1 2|} oto[C| 2 gs
A 2B ZEE| KL SYSADM SYSADM
Ok 2| Xt SYSSEC SYSSEC
ZAL 22X} SYSAUD SYSAUD

&3

P U= FFHE LA 0| 2 B2[XIFHE o= AS HYEHT

HA 2 Fo| At

CE 2 SODE AHE5H=0 2 AHEO| T,

e SOD= TiberoOlM B2 A S5t U= 715011, S8 & HE LA o2t 7|52 &dst g
AL =, 0l0] AR = 0f A= Ho|EfH[ O] A0 i F 7| SsE ALES 4 GICL Ol = M ES Al Mol 3

al

=220
=TT —

E[XtE M BO|A Lt50{0F Shet.

2E[XE 2Tl 0F ot S WEOIth ol 7IsE 28N 2E ME5H| ?IiM= 2442l &

SYS AER2E 2| HI =%

o 7| E HIO|E{H| O] A= DBA #eto| EXfstA sifd Hets FHUZ AER=
gtz Heks JHE 4 U =T ol2 gt 20| Zetof| =X 7tE 4 ATt SODO| A = DBA # 20|
EASHA| oM, 22| Xt HehS CHE gt AR A FHE - gltt

o S F 7SS AESHH 7| E2 SYSE ALE E7tsotH EH(AF0| H2AUSH, s &+ US4

AF). SYS &H H & = static viewd| M = 2| X[ X|

or-r I.

LS —
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9.1.

9.2.

XIoZ&F Virtual Private Database

2 oI A £ Tibero2| Hoky £2 ST MH[AS SN0z R

A 3t= 71£ Q! Virtual Private DatabaseOl| CH3H A A4 24 SOt

Kol sff Fst= IO 2 EHE 4= U

Jo

N

Virtual Private Database= & It @ 4 z=0i| A HIO|E{H| 0| & HZ = MOfot= 2ot M S HJ et

7|28 2 Z Virtual Private Database= 2t HHM 0| A Z = H|0| &, /7, £= 5200 Cfa A== SQL
20| 5% WHERE S F7I8tCt. Virtual Private Database= E|0| £, &, S2/0{0f Chall &H M&E &=
THR| EotE 5ottt HoF HAM S 0|2 B O OB H| O] & A off &Y HAst D AASX7FOIO[E{ofl &2
g ot Ao AS2 2 M ERV| I Z0f| Eots 23 wHO| Uit

AF2 X7 Virtual Private Database MM S 2S5 = HO|E, B, SO/0{E 2 = 2oz ¥ 2T
M CIO|E{H[O] A= ALEALS SQL 22 SH2Z et Ol 82 2ot M = st & 47t Hhet
ot= WHERE =2 M4 ¢tCt, ol st Virtual Private Database 22 SELECT, INSERT, UPDATE,
DELETE =0 &8¢ + ULt

Virtual Private Database®2] 0|&™

Virtual Private Database= 2t the=d 2 M HO|A O|FE S X S StCt.

1o
nigk
00
o]l
o
a
ojo

REOZZAHOIMAM B2 MO E F&lst= Bl Virtual Private Database £ 0 & 2K
1+ 2 o|Fo| ALY

o HOIYM
Virtual Private Database= &l 2t O Z2[AH 0| ot ZM E 2 E &+ ULCHL M=FHE H 2 M o= o
T AR IO|EIO] W 2o}E £2S ot MG HEAY 4 YTk HO[E{0] B Al ot

20| 7ttt

P A

[ ]
m
H>

o
EYHOIZ, 7, S0 E et Et HFS S L 0| 2ot JHM S sHHO| A& 4+ ATt
e 7Y

SELECT, INSERT, UPDATE, DELETEO] [It2t CHE 2ot MM S Ot £ QUCH ESHH Ol &, |, 59O
o o] s e o+ UL
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9.3. Virtual Private Database?| M 24

Virtual Private DatabaseE PHE2{M S& WHERE 22 MMt HA &40 48 HA 2 A
HOotF™Mo| & Rstrt,

— WHERE 22| =712 & &4 gkl of etCt. &t ket 242 VARCHAR EHRI0]04 OF BHCt,

- G X = 40|04 0f oot S = T 7| K| H 40| S5 X phOFOF Shr

CREATE OR REPLACE FUNCTION F_vpd_select(schema varchar2, object varchar?2)
RETURN varchar2
IS
BEGIN
RETURN "mod( c1, 2) != 07;
END;
/

o HO

DBMS_RLS I 7| X|

g _
X|E EXECUTE & & U= ®eto] Of StCt. DBMS_RLS.ADD_POLICYZ M Z TtE 4+ %

— of H|
BEGIN
DBMS_RLS.ADD_POLICY(
object name => "T _vpd_select”,
policy name => "policy_select”,
policy function => "F vpd_select”,
statement_types => "select”
);
END;
/

ot
rr

SoilM 22t A S TS 4 AUTLE AEXH= SYS AEO0|AH L DBMS_RLS I 7|
(]}
A
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9.4. Virtual Private Database®| 7+

Virtual Private DatabaseE MO 2 T/ 5t7| 2|3l M= Application Context2} PolicyS 20tO}

=

o
inl

9.4.1. Application Context

o

= &2l = UL Virtual Private Database= &2 & 40l Application ContextE & £5t0{ ARZXtof| [T}
2tAM CHE Z20E 201 & 4 QUL

Application Context= AFE AL AE 2 S MY =Lt 0] ALEAAE 2 S 0| SalM o H2 Het
Xl

Application Context 7+
e namespace : Application Context2| 0| S (Ol: orders_ctx)
e name : 2| 0| F (Ol cust_no)

e value : 5429 Zf (0: 1)

CREATE CONTEXT

=W HYAHOIAE Y (E2 £E)stL ol S UYAHO|AS FME Z&E £+ = IHF|XE KT e
Ct. X| ™= o 7| X| 0| | DBMS_SESSION.SET_CONTEXT Z2{A|X S AFE5H ol & UL AHO|A9 £4
WS 48 ¢ Lt

o O A

orders_ctxZ+ Application ContextS 244 StCt. orders_ctx_procZt Z2{ AN 2 orders_ctxS 2 QF =4
g 7Y 4+ UACL

CREATE CONTEXT orders_ctx USING orders_ctx_proc;

F

]
K

CREATE CONTEXTO]| Cf &+ X}A| & LH 2 2 "Tibero SQL & X Q4 A{"9| "7.26 CREATE CONTEXT"S

amsict,

DBMS_SESSION.SET_CONTEXT

O] Z2{A|X{= CREATE CONTEXT DDLE Solff AIFE 7| X| LHO|MB S &EE Olq_ MAE &M ZF
M0l 7XAE &= St 2EEET 0Hd s 2| £40] ojn] dF =0

E2old Sdats 2o 20
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e Of K|

orders_ctx_proc Z2{A|X & F2|otCt. I 7| K| Z2{ Al A Q+0fl DBMS_SESSION.SET_CONTEXTE &
23l M orders_ctx2| Application ContextS A& &tCt,

create or replace procedure orders_ctx_proc(
val in VARCHAR2)
as
begin
dbms_session.set_context ("orders_ctx", “cust_no", val);
end;
/

EXEC orders_ctx_proc("1%);

11

il

DBMS_SESSION.SET_CONTEXTOI| et Xt Bt Lf &2 "Tibero tbPSM & QHLHA{"S| "36.2.5
SET_CONTEXT"E & 1 8tCt,

SYS CONTEXT
SYS_CONTEXTE =2 U AH 0| A(CONTEXT NAMESPACE)2} &3 =l meta|e o 22
golCh ZW HAAHO| AR It2t0|H = =AEO|L EHACZ Folg & A2, &49

VARCHAR Et2{O[Ct. Tiberod| M ClZEEZE M Sotal A= =9 U &2 H 0| 2= USERENVO|CE

=

[‘II

T

o o
E\I ol
rlo rir

r

e Of K|

o)

b

riol

orders_ctx2| cust_no £ 9| gt vhtatstrt,

r

SQL> SELECT SYS_CONTEXT("orders_ctx", "cust _no®) cust_no
FROM DUAL;

CUST_NO

1 row selected.

1%

1

SYS_CONTEXTO| CH St XtAl| St LI &2 "Tibero SQL & QHAA"S| "4.2.159 SYS_CONTEXT"E
b},

ozt

P

ro
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9.4.2. Policy

Virtual Private Database®| &2 X st40| 2} WHERE 22 HI =M 0| S A 517| | sHA
CI2 DBMS_RLS I 7| X| £ &23tC}

Procedure oy

DBMS_RLS.ADD_POLICY 0|2, &, So/0fo| M2 S FIt5ict,

DBMS_RLS.DROP_POLICY HOlE, /7, 200 Zd2{U= 2t HHM S XM A et

=]
TT
=]
TT

DBMS_RLS.ENABLE_POLICY |H|O|S, /7, S2/0{0] 22 U= 2ot HM S ed st £ = H|gd stet

DBMS_RLS.REFRESH_POLICY |3l &

1]

|

C}.

9.5. Virtual Private Database 4 0| Al

£ Ho| M Application Context 1= Zt:HsH VPD2F Application Context = VPDE 4 5}
o H| & HEH St

rr

24

—

i

9.5.1. Application Context §i= VPD

CH= 2 Application Context &1 = VPDE M4 5t= 10 Cit A HO|C}.

o

1. User ‘84 gl st 204

CONN sys/tibero;

CREATE USER userl IDENTIFIED BY tibero;
GRANT CREATE SESSION TO userl;

2. Table MM

CREATE TABLE orders

(

order_no number(4),

item varchar(256)

);

INSERT INTO orders VALUES(1, "apple®);
INSERT INTO orders VALUES(1, "banana®);
INSERT INTO orders VALUES(2, "candy®);
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INSERT INTO orders VALUES(2, "dog-);
INSERT INTO orders VALUES(3, “elephant®);
INSERT INTO orders VALUES(3, *"frog");
INSERT INTO orders VALUES(4, “giraffe~);
INSERT INTO orders VALUES(4, “hawk®);
GRANT SELECT on orders TO userl;

3. Y B4 MY

b

CREATE OR REPLACE FUNCTION policy_ funcl(
schema_var IN VARCHAR2,
table_var IN VARCHAR2

)
RETURN VARCHAR2
IS
return_val VARCHAR2 (400);
BEGIN
return_val := “order no = 17;
RETURN return_val;
END policy_funcl;
/

4.VvPD M 4d

BEGIN
DBMS_RLS.ADD_POLICY (
object_schema => "sys",
object_name => "orders”,
policy_name => "cust _policy~,

function_schema => "sys”,

policy function => "policy_funcl”,

statement_types => "select”
);
END;
/

5. & 20l

ol

CONN userl/tibero;
SELECT * FROM sys.orders;

ORDER_NO ITEM

1 apple
1 banana

2 rows selected.
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6. O Al 24| XA

CONN sys/tibero;

DROP FUNCTION policy_funcl;

EXEC DBMS_RLS.DROP_POLICY("SYS", "ORDERS", "CUST_POLICY");
DROP TABLE orders;

DROP USER userl;

O

9.5.2. Application Context = VP
C}2 2 Application Context = VPDS M A 5t= 110l Cf 8F A Ho|C},

1. User 48 2 &

o

0]

CONN SYS/TIBERO;

CREATE USER sys_vpd IDENTIFIED BY tibero;

GRANT CREATE SESSION, CREATE ANY CONTEXT, CREATE PROCEDURE,
CREATE TRIGGER, ADMINISTER DATABASE TRIGGER TO sys_vpd;
GRANT EXECUTE ON DBMS_SESSION TO sys_vpd;

GRANT EXECUTE ON DBMS_RLS TO sys_vpd;

CREATE USER userl IDENTIFIED BY tibero;

CREATE USER user2 IDENTIFIED BY tibero;

CREATE USER user3 IDENTIFIED BY tibero;

CREATE USER manager IDENTIFIED BY tibero;

GRANT CREATE SESSION TO userl;

GRANT CREATE SESSION TO user2;

GRANT CREATE SESSION TO user3;

GRANT CREATE SESSION TO manager;

GRANT CONNECT, RESOURCE TO manager;

2. Table 2444

CONN manager/tibero;

CREATE TABLE customers

(

cust_no number(4),

cust_id varchar(20),

cust_name varchar(20)

)

INSERT INTO customers VALUES (1, “"USER1", "Park®");
INSERT INTO customers VALUES (2, "USER2", "Kim");
INSERT INTO customers VALUES (3, "USER3", "Lee");
GRANT SELECT ON customers TO sys vpd;

CREATE TABLE orders
(
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order_no number(4),

user_1id varchar(256),

item varchar(256)

):

INSERT INTO orders VALUES(1, "USER1", "apple®);
INSERT INTO orders VALUES(1, “USER1", "banana®);
INSERT INTO orders VALUES(2, "USER2", "candy");
INSERT INTO orders VALUES(2, "USER2", "dog”);
INSERT INTO orders VALUES(3, “USER3", “elephant®);
INSERT INTO orders VALUES(3, "USER3", "frog-);
INSERT INTO orders VALUES(4, "USER4", "giraffe”);
INSERT INTO orders VALUES(4, "USER4", “hawk");
GRANT SELECT ON orders TO userl;

GRANT SELECT ON orders TO user2;

GRANT SELECT ON orders TO user3;

3. Application Context 444

CONN sys_vpd/tibero;
CREATE OR REPLACE CONTEXT orders_ctx USING orders_ctx_ pkg;

4. Application Context ‘< S ¢/t PL/SQL Package 44

CREATE OR REPLACE PACKAGE orders_ctx pkg IS
PROCEDURE set_custnum;
END;
/
CREATE OR REPLACE PACKAGE BODY orders_ctx_pkg IS
PROCEDURE set_custnum
AS
custnum NUMBER;
BEGIN
SELECT cust_no INTO custnum FROM MANAGER.CUSTOMERS
WHERE cust_id = SYS_CONTEXT("USERENV®", ®"SESSION_USER");
DBMS_SESSION.SET_CONTEXT("orders_ctx®, "cust_no", custnum);
EXCEPTION
WHEN NO_DATA FOUND THEN NULL;
END set custnum;
END;
/

5. Logon Trigger ‘44

CREATE TRIGGER set_custno_ctx_trig AFTER LOGON ON DATABASE
BEGIN
sys_vpd.orders_ctx_pkg.set_custnum;
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END;

6. Logon Trigger H| A E

7

CONN userl/tibero;

SELECT SYS_CONTEXT("orders_ctx",

CUSTNUM

1 row selected.

CONN user2/tibero;

SELECT SYS_CONTEXT("orders_ctx",

CUSTNUM

1 row selected.

CONN user3/tibero;

SELECT SYS_CONTEXT("orders_ctx",

CUSTNUM

1 row selected.

X XH

o AN

P
T oo

i

CONN sys_vpd/tibero;

"cust_no") custnum FROM DUAL;

“cust_no") custnum FROM DUAL;

“cust_no") custnum FROM DUAL;

CREATE OR REPLACE FUNCTION get_user_orders(

schema_p IN VARCHARZ2,
table p IN VARCHAR2)
RETURN VARCHAR2
AS

orders_pred VARCHAR2 (400);
BEGIN

orders_pred := "order_no =
RETURN orders_pred;
END;

/

SYS_CONTEXT(" "orders_ctx"",

"“cust_no"")";
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8. VPD T3 4y
BEGIN
DBMS_RLS.ADD_POLICY (
object_schema => "manager-,
=> "orders”,
cust_policy”,

object_name
policy_name
"sys_vpd*,
get_user_orders”,

=>

=>

function_schema
policy_function =>
statement_types => "select”);
END;
/
9. Y ol
CONN userl/tibero;
SELECT * FROM manager.orders;
ORDER_NO USER_ID 1TEM
1 USER1 apple
1 USER1 banana
2 rows selected.
CONN user2/tibero;
SELECT * FROM manager.orders;
ORDER_NO USER_ID 1TEM
2 USER2 candy
2 USER2 dog
2 rows selected.
CONN user3/tibero;
SELECT * FROM manager.orders;
ORDER_NO USER_ID 1TEM
3 USER3 elephant
3 USER3 frog

2 rows selected.
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10 G| M| 24 | A A

CONN sys_vpd/tibero;

DROP FUNCTION get_user_orders;

EXEC DBMS_RLS.DROP_POLICY("MANAGER" , "ORDERS", "CUST_POLICY");
DROP CONTEXT orders_ctx;

CONN manager/tibero;
DROP TABLE orders;
DROP TABLE customers;

CONN sys/tibero;
DROP USER useril;
DROP USER user2;
DROP USER user3;
DROP USER sys vpd;
DROP USER manager;

MoZt Virtual Private Database 161






MI10%& Tibero Label Security

= YoM = 20[== S5t AFZ AL H 2= MO{st= 7|12l Label SecurityOfl Bioi A &E St

10.1. 7

Label Security= S8 H|O[S2| € & ALSXOIA 2 & 20[=2 0| 8510 L Ho|=2| &of tijgt &
=& Mofst= 7[SO[Ct.

T

ot

7|28 2 Z Label Security= & 20| =2t AFE Xt 20| =3 H| w5t AFE AL HZ S MO{ot= BH2 =2

o
SHotH, et 28 SQlE MASHAU H2 Vtsct=S 48 + ULt

10.2. Label Securityl2| +M 4

Label Security 7| s & AFE3H7| i H 2 MO X ®£Ql o2 HZ Mol &3 25 Helstes T3
ol € Rstct.
e ZfO| =
0| =2 Ch32 22 =78 THSolf of St
= Ay
Level CiOlEel CIast =8 XA 2 LIEFHCE (O: 37K, CHelH], 7| H)
Compartment OO|Ee +88 £+EACE LIEtHCH JE Z2HEo| of & 22 M5t
= O =20 ECt. (ol: Lt H EF, Zhat)
Group HOlE2| 7S tree FEH 2 LIEPHCH A SE # X2 Oo[Ho| CHet 2 S
Hofste= Ol ==0| ECh (of: E|MA — E[MWALO|H, E|HAATE)

" Mo & Y2 & 2efst= M el ZE o[0Tt

Ol & S0 tIOlE{e] B E=TF SVHALR, tH2lH], 7|2 3 HA 2 levelZ O] FOIX US If S ALE X0 A
i 2AH[7ER] H2E 4 A= levelo| FOEACHH 1 ALEXIE 7|2 HO[E 0 2= A2 27+S5HT

10.3. g|0|=0il CHet O]5H

Label Security 7| s & At&35H7| {lsilAl = Bll0] = 7|8 2o BtAlof 2l 20| & L 40 CHEH O|sH It Z
R3IC}.

M|10E Tibero Label Security 163



HEAI
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XA EY AR-L H2 gy
20 Ztat (GAMMA) G
1S FH L
A2 A8N #2280 20| NIZE HolH J29 =& O MZ3tsts gHolch =25 Y& 7|
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XA EY AL B2 gy 2RIE
1000 TMAX T
1100 TMAX_DATA T_DATA T
1200 TMAX_SOFT T_SOFT T

o
Am
oA
i
nE
1
o
[
i
I

2= 2ol HOolH gfoj=5 dde & UL

r
I

Lt €2 712 S Z 802 EXE 20| 7HS ot
LEVEL : COMPARTMENT1, .., COMPARTMENTN :GROUP1, ..., GROUPN

SECRET : ALPHA ,BETA:TMAX_DATA
CONFIDENT IAL : GAMMA : TMAX
PUBLIC

SECRET : : TMAX_SOFT

B 7Y 24

XA Y gy wWe Al
30 7|4 (SECRET) S
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1100 TMAX_DATA T_DATA

1200 TMAX_SOFT T _SOFT

10.4. 22| X} F# &l ZH= HEAI
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10.4.1. St 510 2|

2| Kt AL KOl 71 Label Security ZA0f Chet 28 H3HS PAMOR MY 4 ULk,
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AERH 7|2 2y [HolEE el V2N oz AR By

166 Tibero Z+H2| X} CHLHAM



=1 = =
10.4.2 'IE:! -T-()1 :;léE!
L2 Xt= AR EHZE £ U FES GANHE KP4+ UL A7 Heto| Qs #=0| Ze=
HZ2 AY A HOOIE &= AMX| e 4~ gL,
Ct=2 AFE XA Al X" et ++=10f CHeF of| O Tt
ge o= Z10|= my| 7= 3
A -t (ALPHA) YES YES YES
B H| EHBETA) YES YES NO
C ZtOHGAMMA)  |YES YES NO
=
10.4.3. Hst 20{ 0=
LHE|Xt= AMZAIEZE U D82 BAELE X[EE &= ULt
Ct=2 AFE X0 A X st 2180 ci st ofo|Ct
ne o= Zlo|= M| 7= 3 2o
T TMAX YES YES YES
T DATA TMAX_DATA |YES YES NO T
T SOFT TMAX_SOFT |YES YES NO T
10.5. Label Security =4 M
= HO| M= Label Security®| HHM & ‘Mg st= wWHE O E S AP SOt
10.5.1. Label Security 2 HE|0|L] A4 M
Label Security &2 40| L1 = F 240 Cf 8 M| E} O O] E{ 2 X &I O] ZB|0|Lf = MOl 0| 2, g
2o HO|S0 FItxl= g2 0| &, Ao Cist 7|2 83 E UL

5%

Ct

Ojo
rlo

= ddst

= T=0f B ek ool

BEGIN
SA_SYSDBA.CREATE_POLICY (
policy name => "tls_pol~,
“"Ib_col”",
default_options =>
END;

/

column_name =>

"read_control™);
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Default option2 &S S8 H|O|= s2 M, BolE 58S 7

_|OE

O| .

_O'ﬂ
Ral
62
mjo
oy
Ho
nx
0x
m
rr
N
rt
Ijo
P

10.5.2. Label Security ZZH0]j| C{St C{|0|E{ 2f|0|E A4 M

clolef doj2e Eole ¥ of e

A

S LEtHCE HOIH ol =2 #+d 4=

W, 75, 10| ULk,

TR oy

o S320f o2 12 (0o: 7| Y (SECRET), th 2| H| (CONFIDENTIAL), 37 (PUBLIC))
T= FHo| w2 72 (of: LTHALPHA), Hl EBETA), ZEHGAMMA))

& AS0| OE 22 (0l: TMAX, TMAX_DATA, TMAX_SOFT)

4ol CHet 2f'E 4

2 Ss20 T2 A=20|Ch AT 245 2 2 5= 2lbottt
2K} &4 21 84 e 4
30 71Y (SECRET) S
20 CH2lH| (CONFIDENTIAL) C
10 =7l (PUBLIC) P
CtE2 20| chet g8 = 44 5t= ofo|Ct.
BEGIN
SA_COMPONENTS.CREATE_LEVEL(
policy name => "tls_pol~,
level _num = 30,
short_name => "S*,
long_name => "SECRET"
)
SA_COMPONENTS.CREATE_LEVEL(
policy name => "tls_pol~,
level _num = 20,
short_name => "C*",
long_name => "CONFIDENTIAL"
)
SA_COMPONENTS.CREATE_LEVEL(
policy name => "tls_pol~,
level _num = 10,
short_name => "P*",
long_name => "PUBLIC"
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END;

ol st 7| Y
TE2 FH0| WHE TROICH A XHE XHUO| 45 FHo| HO|E S 98 4 ULk
=B edf- 1N e Y
80 2+t (ALPHA) A
50 HI El (BETA) B
20 Z0t (GAMMA) G
CtE2 20 o et & 5 44 3h= ol o| T
BEGIN
SA_COMPONENTS.CREATE_COMPARTMENT (
policy_name => "tls_pol-,
comp_num => "80",
short_name = "A",
long_name => "ALPHA”
)
SA_COMPONENTS.CREATE_COMPARTMENT (
policy_name => "tls_pol~,
comp_num => "50",
short_name = "B",
long_name => "BETA")
SA_COMPONENTS.CREATE_COMPARTMENT (
policy_name => "tls_pol~,
comp_num => "20",
short_name = "G",
long_name => "GAMMA®™)
END;
/
- = =
30| et 2= M
JdE2 A3 E FZ0[Ch AFS A= RHAI0| 8t =X O HIOIHE ¢ & 4 UL
XX Zl 4 B2 "4 B2 5
1000 TMAX T
1100 TMAX_DATA T_DATA T
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eSS TN 21 &4 e A 2
1200 TMAX_SOFT T _SOFT T
CtE2 d&0 o et 1&s 4-dsh= ofo| .
BEGIN
SA_COMPONENTS .CREATE_GROUP (

policy_name => "tls_pol~,

group_num => 1000,

short_name = "T7,

long_name => "TMAX™)

SA_COMPONENTS.CREATE_GROUP (

policy_name => "tls_pol*",
group_num => 1100,
short_name => "T_DATA",
long_name => "TMAX_DATA”,
parent_name = "T")

SA_COMPONENTS.CREATE_GROUP (

policy_name => "tls_pol~,
group_num => 1200,
short_name => "T_SOFT",
long_name => "TMAX_SOFT",
parent_name = "T")

END;

/

=i
Ciio[E] 2fjo|= 4 d
SA_LABEL_ADMIN.CREATE_LABELS &dfl CIO|E 20| =S ¥4 & & UL
CS2 CIo|H 80| =& 4+ 5t= ofo|Ct.

BEGIN

SA _LABEL_ADMIN.CREATE_LABEL(
policy _name => "tls pol",
label_tag => 300000,
label _value => "S*",
data_label => TRUE

)

SA _LABEL_ADMIN.CREATE_LABEL(
policy _name => "tls pol",
label_tag => 200000,
label _value => "C",
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data_label => TRUE
)
SA LABEL_ADMIN.CREATE_LABEL(
policy name => "tls pol~,
label_tag => 100000,
label value => "P",
data label => TRUE
E
END;
/
3l
2=4 "% Oil cH sl 2ol = Hl 1 (label_tag)= =& o OF 5tH, &2 A LHO M &2 2| 0] = &f(label_val
ue)oil MZ CHE 20| = H 1 & d85t= A2 =7tSot0t X 2HCHE FA0f T M= 2|0l = &t
ol 3¢ orEﬁEfE MEHEHOol2 HIAS 48 + At

10.5.3. Label Security ZZ40]| CH&t A} X} A&t

ALERL Eol22

0]l chst

2l

Ct=S2 A0 tieh AL X}

SA_USER_ADMIN.SET_LEVELS,
SA_USER_ADMIN.SET_GROUPS ZZA| X E

AHZ XL 2 £04

# 2 SA USER_ADMIN.SET_LEVELS Z2{A|XE

o #E FOst=

50

SA_USER_ADMIN.SET_COMPARTMENTS,

ot FE - UL,

ot
P

S35 o

0
o

of of .

BEGIN
SA_USER_ADMIN.SET_LEVELS(

policy _name => "tls pol",
user_name => “"tibero",
max_Jlevel => "S°*,
min_level = "C",
def_level = "C",
row_level => "C")

END;

/

O 7H 4 4y

policy_name PSR RES

user_name HHMo| HEE AEXLO|E
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OH7H % 4y
max_level AERZE AT AY S A2 7St F(h Y
min_level AMEXIE AT HY 5 2 7ttt 2l A | HALS AL 2O "2 AFEX} F
A | 2O} 3741t Zotok BhCt)
def_level J28oz2 AEE = Y
row_level OOIHE e i 7282 AFEE = B Y
0]l cHet AL X} 1] F04
S Yot = MBI o2 =S AZXAA FHEY 4 QUCH SA_USER_ADMIN.SET_COMPART
MENTS ZH AKX & Sdll F{ = ULt
CtE2 20 ot ArE AL 712l & F045h= of|Of T
BEGIN
SA_USER_ADMIN.SET_COMPARTMENTS (
policy_name => "tls_pol~
user_name => "tibero”,
read_comps => "A, B, G,
write_comps => "A, B",
def_comps => "A, B,
row_comps = "A, B")
END;
/
OH7H % T
policy_name 32 0| &
user_name SOl HEE AE X OIF
read_comps 7| 7tsgt T+
write_comps MT| Jtsse =
def_comps JE2HoRE ME¥EE= 7=
row_comps HOHE MU I 7| 2H2 2 ALZE = T+
5 = = =
o CHst AL X & 5F0d
HHS 4o = UENC 2 &S AEXA FHEY 4 UCL SA_USER_ADMIN.SET_GROUPS =
HAINE Sol FHE 4+ QUL
Chte=2 A0 thet AHgA D& S F05t= o O[T
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BEGI

N

SA_USER_ADMIN.SET_GROUPS (

policy_name => "tls _pol-,
user_name => “"tibero”,
read_groups = "T",
write_groups = "T",
def _groups = "T",
row_groups = "T")
END;
/
OH7H = oY
policy_name 2 0| &
user_name MOl HEE ALEXO|E

read_groups

97| Jh58t 1

=
-

=

write_groups

AT Jtset a

=
-

=]

def_groups X ez 485 OdF
row_groups OOolHE Mg if 72822 A8 = I8

CtZ2 Ol O|E{H| O] & Ef| O] SO

BEGIN

10.5.4. H|O|E{H|0| £ Efo| =0

Elol=0f gt 4

T o
HuM=

SA_POLICY_ADMIN.APPLY_TABLE_POLICY(
=> "tls_pol*",

=> "tibero”,

=> "test_table",
=>“read_control?”)

policy_name
schema_name
table_name
table_options

ZH "2
=1 S

X &st= ool

£2 SA POLICY_ADMIN.APPLY_TABLE_POLICY Z2{A| X E Sslf &t 4 QICt,

END;

/

Oj7H ¥ Ay

policy _name dM Ol &F

schema_name 27|00l &

table_name dM0ol HEE HO|= 0| &
table_options M AH =M
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07K PEE

label_function Label &9 Z2Xt&E

predicate Read controld} &7 #0|= =4
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M11g A S+

O 2 Qlsl OO|E{H| 0| AV H|F S4B 2 2 ZSESHAHLE A|AH0 =

2 S
20l £4S 92 HYS IASI D Chys Mell =7 W S X Bk,

[y

11.1. Tibero 7+A m}e!

£ It (Control file), HlO|E It (Data file), & Al Tt (Temp file), &1 It (Log

[m

TiberoQ| = 74
file)2 A =l Ct.

Eci Al O O E{ Hf| O] & (Flashback Database) 7| s AHE Al0ll= Z2H Al =1 ut (Flashback Log File)
O F7tEICt S Al HOE{H| O] A 7| S0l T M = “11.6. ZcH Al T O|E{H| O| A& &1 BHCE,

HES 11U Tibero® T4 5= 2E 04U 0| 9%|9} CIO|E{H 0| 22| 0| F 5 CIO|E{H[0] A0 TXES
Rohe THUOICh 53], Tiberost AFESHE ElOIE T, 21 T S©) A6 I3t 7| BHC e

E LY 2 TiberoS 7| & O =17t ERFHA & EEsSt= O ASE L

ZES TUS CO|E{H|0] A0 HT0| 4 SR8 THUYO| D2 CHE 22| THE|Mo| o2 JH X F 5t
718 AFSICE Of2f S RAIBHH B THE|MO| FO§7F LMI0] HES THUS ARSI 2atTiEtE
CHe HES U2 0| B30 S8 4 ULk,

FES UL HAYO| IOIEHI0|AS TASHE TIU0| et YES B0 YODE BEA HA HL
2 |AISHOF SICE IES THAQ| WS HHYO| HES Y XHH S W QI5Hs YA O R 0| RO K| X|
1,712 DY S 445t CREATE CONTROLFILE 22 i SUCI7t 277t s AL uigf
22 HES IY YRS ALZS0I IES TAS CHA B4 5t YA Z 0| RO{FICE

H MO HES IAS FXI5H7| QI3 M = CIOIE M| 0| 20| THU S FIFBIA L HH St S TR # 3l
7t g HOiCt HES Thelo| MBS Heloof BTk HES M XA S UAH FUCITL AL st
712 NOARCHIVELOG 2 S0| A {2 T O[E{H| 0| A FA| & H5Hs B 0B AABE 4 ULk,

o OI0|E{ T (Data file)

CIOlE ot 2 AFEXIS| B0 & MEshe MY M =11 mtd 0t ey) H|Oo|EfH[ 0| A & T+ 5t= 7HE
S oo,

ol

Permanent H|O| & AH| 0| A2t Undo E|O| & AH O] A0A Felet Tt 2 H|0| =, QIH A SO| H|O|EH
HI O] A& ZHH| & K EetCt HO| & AW Oo|A= ot 7 O| 49 H|o|Y w = O|FO{X|H, ot OO w2
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SHLESl BIO| 2 A 0| A0 3ITH T Ol TFU2 ALBXLO| TIO|E{ 7 BRI K 02 X &l = B7i0|2=
SR A] #4915 OF Bk

o AUA| up(Temp file)

EfHO| A7F M ZE2[0M M2l S 4 A= Ui et A2 HOJH & HF= 42 HAZE A

Tibero= AFSXLS] Ho|S M2|5ty| 93 HE SOl e1ArS 438 1f 9t 2/ Al B 0| Z(Temporary Table)
o CIOIE{S XMEE ©f CO[E TFUS AFSBICH CIOIE| U Al OIS AT 0| 2 (Temporary Ta
blespace)oll A B F 2| 8 4 94T, Al 0|2 AH|O|AE 5Lt 0|42l HIOJE THY S JHE 4 QUCk &
Al TS T O|E{H|0| A S PASHE HOIE| 7t 22N 22 MFH R E 1 2% S0 YA Z ABEE
Yol0| 2= UAS BRI} eCt

e 27 W(Log file)

21 Ye 218 NEsHs TUOICh HOIE T IS5 E LSS N £22 IS5t BHYR
M CIO|E{H0|AS =78 I AL BICE 20 TYUS 2Y 50| #HXOE MASEE 22401 21 1f
AT AL E 2Btel 21 THUS BUSHE OF7l0|= 2 AR LpHCh

20y Zal Mot 0}7}0| 2 21 00| BFS0{XICH NOARCHIVELOG & E0j A
b AF2BHCH NOARCHIVELOG 20| A = MAFRE| 0] Q0{Al 21 meo| 98
# QAEEE SR M 2 ek mECH 21 A2 Ho|HH oA S o SRIE ooy ot S

t7] @15, QIO|E4H| O] AZF O E A HAE O 2t=X|0f CHet 2= Y2 E 7| S 6t

5 i
2fA HIOJE mnt i BH=Al 8= S OF SHCt.

A1

=

Ze A 215 X Fots OiL0|Ck OO YO0l HAE T HH L
Uz B2H A CO[E{H|0| A J| S22 UIO|EHI0|AS It U=

=
AFS I Y2 20 I 2k

m

=
==
==

ARCHIVELOG 252 29g SO|0{0t2t e 25 7|5 4 AUCH Sch Al of7to| 2 =21 mf

Al O O[HH|O|A 7| S22 S0t 4= U= ALY e E T, 5HA| B B
Al ZEciA® 20 oMU 25 FEXE0| £ 7| I 20| Lgkotztol2 =1 et
ofL|ct et 27 mu} CtE 7| Tibero Standby Cluster2| & 7|3} CH 40| ofL| Tt
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11.2. Ui ey

O (Backup)2 O 7HX| R& 2
=] H|

Zoh 2 2Ef oo|EfH 0] A
LYHES 0 ZRE SIL NAY BSS

1 s =
FAISH7| ?Igt ZAH E= 7|H0[C

2
N
02
e
P
£0
inl

Tiberok G O/ E{H| O] A8 Wi 5t WS 7 & JHXI 2 Lir
o =2

=g ™ s o| 2t F_.”OIE olgl A A|$J/\9|- ZF2 O|O|E{H| 0| A Q| =2| & Q| E B 5= 71 S =5t}
TiberoOi|A{ = O] & @3l tbExport2t thimport 7 & 2| E| & A S35t ULt tbExport2t tbimportoi| Cf F A}
Mgt LH 82 "Tibero R E E|E| QHYM"E E D THCE

. 22N 2

22|15 WAHO|ZH LIO|HH| 0| A FM 5= S2|HQ IS Wtz Z0|H 2IA A0 A mHY S AL
PH(COPY)2 = WA= S SEotCt. S2[d B0l Z o npeo|= Hjojg mY 2t ot7tol2 21
otol ok 22tel 21 0t 2 NOARCHIVELOG 2 =0 A HIO[E{H| 0| A MAH S A5 =278
Z <ol gk oinf7t Ut
F9|
CIOIEHHO| AV 28 SY M 2SAMAQ It SABH S ALE5te A2 QHESHR| ez F9
Stk
H ==
11.2.1. YA EF
Ct&2 TiberoZt M Sot= HY 2| SFO|C.
o DEH I
Ol O|E{H| O] A5 ARCHIVELOG EEZ 2F e Mot X LUS I A £ U= WY YOl =
Ct.
e oy
ARCHIVELOG 2 & |=22}2! B i(Online Backup) £ = Hot BackupO| 2t StC}.
CO[E{H O] AT RY S M A e 4~ QUCH A0 Jhset U2 HEE It
Yol ‘W ZutOolH o, o702 21 m 50| ALt
= Hd

=7 WHE orFto[2 21 w9l A|Fof whet HjOfE L of WY Al

NOARCHIVELOG £ E | 2 = 2t01 U 21 (Offline Backup) £ += Cold BackupO| 2} StCt.

7|2 2 2 0 0|E{H| 0] A= NOARCHIVELOG = =0|C},
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Be &9

i
o
1
=
o
>
i
r 1
0x
_O'ﬂ
rir
al
H
e
ro

HFEA| Tibero7t §&XC 2 SFE
=0 MH|ATF SR &M Ot = 57 = 0|0

e Consistent 24 ¢

TiberoE § &&= S0 AEHO| M B St= SHHOICH A3 o = “11.2.2. B A2 Q| "Consistent
SH" S B

e Inconsistent BH

b

- od

Tibero2| HIO|EHIO| ATt 2 S I WAHSIAHL SYH2E SEEX 42 JEOIM HH =
=]

H
S
OfCt A& of = “11.2.2. ¥ A9 "Inconsistent ¥} 2"S & 15t} EF, NOARCHIVELOG 2E0IAM
= et ENPL 2de = 28 E 0| W2 SISEIX| =L

11.2.2. 4 AleH

= Z20M = TiberoZt MEst=s 2ld X =2|HQl WY LY Tep HeYs ddst= of & @F e,

= = s =o

OOl mUo|Lt 21 mol F 0= ClO|E{H O] A AEHO Mi2tA B Bi= BHHO| Ct22 2 0| & 2t
Zt Hio|E{H| o] AT 2F Sl & (Inconsistent )2t D X| 242 Z 2 (Consistent B )2 LE50{ A
A F o}
1 Ko

ZES ntd 4y
ZEE oY 2 SC|HQ W ot =2|F0l S 2 F X[ A5HA| TH TiberoO| M= ZHEE oY o =2[F ¢l
S FESICH 228 WY 2 M UAtS I ALZR- 0| STt I Zof| A48 UK Ao 2& AtE
StA| of= 0| ECt 22|18 HHA Oo[H o Y S UFF7| flcl 2= ClOE ot S wefst = 0t
X0 HAEE oY S WAool 0{0F SHC} H|O[E{H| O] A9 0| HEIF Aot 0= HEE ot
Ol MY FE Msts =2|& MY S AtEot= A S HETHCH
CIS2 7EE Ot 8 S2|d W 22 tibero7/backup CI 2 E{ 2|0 U= ctrifilel.ctl IO, =2| & S
o2 HEE mjo MMES ctrifilel.sql I 0f 8 5= of O|C}.
o ZIEE mYUQ| S2[& ™Y

[0l 11.1] HESE mjeo| S2|1= WY

SQL> alter database backup controlfile to
"/tibero7/backup/ctrifilel.ctl”;

Altered.
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o ZES IOl =2

I

[0l 11.2] HEE mjeo| =2|X WY

SQL> alter database backup controlfile to trace as
"/tibero7/backup/ctrifilel.sqgl” reuse NORESETLOGS;

Altered.

MM E ctrifilel.sql THY 2 CHS 1t 22 L 88 Z8Hsict,

[0l 11.3] WYl HEE H} MMS

CREATE CONTROLFILE REUSE DATABASE 'inventory"
LOGFILE

GROUP 0 (
"/disk1/1og001.1og",
*/disk2/10g002.10g"

) SIZE 1M,

GROUP 1 (
*/disk1/10g003.1og",
*/disk2/10g004.10g"

) SIZE 1M,

GROUP 2 (
*/disk1/10g005.1o0g",
*/disk2/10g006.10g"

) SIZE 1M

NORESETLOGS

DATAFILE
"/diskl/system001l.dtf",
*/disk1l/undo001.dtf*
NOARCHIVELOG
MAXLOGFILES 255
MAXLOGMEMBERS 8
MAXDATAFILES 100
MAXBACKUPSET 500
CHARACTER SET MSWIN949
NATIONAL CHARACTER SET UTF16

RESETLOGS= 71EE ma ol Mg 20| X[Zst = SO TICEH Ol M4 =2 Egfo| A ot S M9
RE S

% RESETLOGSE & Off AF25HH, RESETLOGS7t 2 251X &2 A2 = NORESETLOGS

=
2 +d5l HEE e
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HEE mldo| MY =0l LA LS HYst= L 0| SiCH HAEE w2 Y5 T = TiberoE 7|
SotH UA|l ItU 2 EXotX| Y=Ct HAEE IAS ME MHTH A HIEA| A A| It 2 FTt3l OF
AAl I Z 0| 8T 7|52 AMEE 4 ULL
MMEl HEE 0t 2 $TB_SID.tip Tt 0| 2 ZE HH st
[0 11.4) HEE LY A= MH
CONTROL_FILES="/home/tibero/tibero7/database/TB7/cl.ctl"
CH=2 2 20l MOUNTL} OPEN &EfOIA ZHEE Ao 552 3|53 ™ & F VSCONTROLFILEE
T 3|sto},
[0l 11.5] ZHEE mY =3
SQL> SELECT NAME FROM V$CONTROLFILE;
NAME
/diskl/cl.ctl
/disk2/c2.ctl
2 selected.
F3an
ZHEE 0t S ChA| MM 51| QA= $TB_SID.tip THY 0| AH = AEE ntal ol QX £ [0 11.5]
9| Aol Aol 5AUSIAH HA St T CREATE CONTROLFILE 25 A& aloF st}
Consistent HHY
= HO| M= Tibero7t F4ECE S5 F0 st WS AHEICH
Consistent H = AlSH 517|0f QUM A AEE npY, 0|O|H o, 21 it 2 T 3| otct.
T2 2 MOUNTLL OPEN &EH0 M =& 7 VSDATAFILESE ooH E1| B = =3|5t= EHOo|C o
7| MOUNTE TiberoQ| QI AE ATL A ZHEl AEH 0|04, OPEN2 ZHEE T o Host = 0o @ =

= B E 2ln|etot
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[0l 11.6] CHlO|E{ mpie] =3

SQL> SELECT NAME FROM V$DATAFILE;

/diskl/system001.dtf
/disk2/undo001.dtf
/disk3/user001.dtf

3 selected.

OS2 222 27 1t 2 MOUNTLE OPEN &EjOlAM = 3| 5h= &0l CY,
[0l 11.7] 2221 21 mlo| =3|

SQL> SELECT MEMBER FROM V$LOGFILE;

MEMBER

/disk1/10g001. log
/disk2/10g002. log
/disk2/10g003. log
/disk3/10g004. log
/disk3/10g005. log
/disk1/10g006. log

6 selected.

2etel 27 T2 ARCHIVELOG 227t ot 0= WY stA| §h= A 0| ZH. ARCHIVELOG 2=
olME 22tQl 21 0| Ot7t0| E&| 7| f Z0i OF7t0| 2 & m S W st o Elrt H 2 of7to| =
2l It 2 LOG_ARCHIVE_DEST x7|3} meto|E{of M& = 2 X|of| & &= C},

OiO|EH|O| A= CHZ 1t 20| NORMAL 2= 2 Z =5} OF etct.

SQL> tbdown NORMAL;
Tibero instance was terminated.

HOIEH O AT §EX o2 SEEH 2FAMMEZR M Sote LY SALEZ S AASst0] WY et
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Inconsistent 44

=k

f

rr
mjo

HIEH
oH

o
Il

o]

= HOo| M= Tibero7t 29 &

me

T

=

CiO|E H| 0| A7} 2H SO[H
P

H 2EAM e BFOE AEsl HIO|H M S SAtshs A2 H&SHAl BTt
et st 22 =8 4ds

2=
tO TiberoOf B2 Al 22 S5 E S 25l OF etC.
alter tablespace {tablespace name} begin backup

alter tablespace {tablespace name} end backup

begin backupt end backup =& AO|0| = o F H|IO[ & AH O[A2] HA ALE0]| et 217t
I 20f o O|E{H| O] A0f FE0| 7HSE| Al = Ct. begin backupS Al £t 0| F0f & M &5HA 2
1 end backup &Eij 2 =7 Al Of Bt}

\J

I

OfLt
2= 5t

=

[

o yjr
ot

Inconsistent A 2| MA| 24F 2 ChZ 2t 2L
1. HAY A HO|E AHOIAE ME?E
[0l 11.8] Inconsistent WY - E[JO0|E AH|0|AL] MY

SQL> select name,type from v$tablespace;

NAME TYPE
SYSTEM DATA
UNDO UNDO
USER DATA
TEMP TEMP

3 selected.

| >

N
T

t

ol

A St B0 & AW 0| A0 &9t 4O|H T S =358t £ begin backup, end backup 3EH E AtE
o HA S £HSICE 0| E E0{ USERH|O|2 AHO|AE WAS HRE I stal & St

[0l 11.9] Inconsistent B4Y - begin backup, end backup H&0{2] Al

SQL> select f.name
from v$tablespace t join v$datafile f on t.ts# = f_ts#
where t.name = "USER";

/disk3/user001.dtf

1 selected
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11.3.

SQL> alter tablespace SYSTEM begin backup;

Altered.

SQL> Icp /disk3/user001.dtfF /backup/
SQL> alter tablespace SYSTEM end backup;

Altered.

TiberoS 2FotCt 28, o x| ot ZOH = Qloff X QI CIO|E{H| 0] & 2HO| 02 2 &0 Yl
—
e o

o -
ol BYOo|Ct
Aot E 2
O] 20 Eofit 2 Hotol| tisi M= 218 HE5HH
Ot

%_
Ef
E@™ Mol £ 8 OIO|E{ £ EBE O] QUCt ST 0
(e]]
A

ClolE] oo 2& 212 M E 7| Fstes g S
O|E{H|Ol & 2E &2l S AFIA 2 &Yool ¢
OlEfH|O| &0 Xl 577t 0| FO{ %

o HSIE X b= HOIHZ S5t 1Y

CIOIEHIO|AS S&5< W] SI5HA| b2 EMMEO| +ZJot LI E2 2 S+ ot= 20|

—H
1. FEREE
H=Z

Jii
n

Tibero= #E 2 LdE = AHE =+ SHOM 2 o510 2o

e NOMOUNT 2=

NOMOUNT ZE2& XL} 578 4 QT 0] ZE0| M= H|O[E tHIOIéﬂ HES MUs 448 +
ULE. MOUNT 2= 2 S&517| ?sf M= ZHEE Dol U0{of et HE S 0| YA HES Tt
Uof Zol 7t LBt A 20l= NOMOUNT ZEZ2 S&stH ZIEE I S MAH35IH MOUNT ZE2 &

Rbst 4 QI L},

e MOUNT 2=
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MOUNT Z =0 = HO|H I, 2efel 211 o, ZHEE ut ALO|9] HE § A AtstO] TiberoE 7|

S8 FH|S BICh Ml THYO| R F A AEHO|H OPEN RE2 SH8 4 Q/Ct DUl 22X 9l Fof
Jh A BH9I7 LY, S IR0l 2t 0]CI0f =77t BREHH MOUNT RS2 SEEHCH MOUNT 25
oA A BHE Hol X357t Jk55ta, OCiof BRE 48 e 4 Ut

e OPEN 2 &

Tiberoo) CI0IE| T, 22f0l £ 1, 7128 MU0l YUY S RA|L 0| OPEN 2=2 S22
4 QUCH OPEN 20| A Tibero= Al TS €D HAO 2 SHBICL U ALSRHS O 0fE{ 10| A
0|8 4 Uk 2210l HE|QI E|0|Z AH O]

S 2ot HEf 2 M etslf of etCt. ol CFE uhd
=2fQl ajE o 57E sl of et

11.3.2. ol =5

& H3(Crash Recovery)= TiberoE 2Yot= S0 ™, AAH Ol 4, X S5 S22 HO|EHH| O
AVMHIEHEEC R ZSEREQUS I AFEAS B Q0| XIS 2 S75 = A S Q0|etht S 771 225

0
OII'I

r

I

= 7| £35}0{ Tibero7} H|
o2 ZEEJ| 2E -Sr%i I’é*P-I éJEHE E?BPE I ol ME 2 SE AFA B!
[e] [=> ol

—

« BF I ST AL HT

Tibero= Et Ot& S A[ZHE AF &4 U= 7/ S(Mean Crash Recovery Time)2 Al S5t ULt
Mean Crash Recovery Time(O| 5t MCRT)2 It& SFA| 2RSH/OSI+-E SHELEZM B ot 5

AT =
T Agg mEEC

MCRT= CHs meth[E & 8ol =2 e - AL

nj2io|E oYy
_MCRT_TARGET i W S AlZHE AE SO} (1244 1800, TR x)

11.3.3. O|C|0{ S+

TiberoE +4 5}t
A< 4ol H|O]

> rlr J

=0l 2M0|LL HAROR SR 4 o= AP WM 4 it of2]
2 SxE 4 YT = =275t 3F0| O|C|0] T (Media Recovery)O| Cf.
njcjof 27 BHE RSO
of MQlo| WRSICH BT g=A

oLl Al B R B Y S KA LB

=
I8s @77 2dsty| o|™ It 22 AEMKZ 24, 1tAH9 S

= H
o
-Iru
<2
Ral
Ral
6‘8
rr
o
o
o
>
N
0z
Olo
mjo
El
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re

M

ME

A E
-

TR 2 X o 20f [t 28 53 (Complete Recovery)2l 22t 53t (Incomplete Recovery) £
=IO

—

HI O

=3
=

efel 21 ml ol 7+ 22 27K 2% gHEsh= BIH 0| S710|C

2}

[ =]

[

=
=otQl 27 ool FZ7EX| 7t ot 1 o el S A EMA| S+5t= A S

o
- A=
HBFE Al RESETLOGS ZEE Z TiberoE 7| &4l OF SCt. RESETLOGSE= =22t¢l 21 W2 =
ZAo|H, xf 2etel 21 YU = o[ H 0| A Al &S| 4 I AHE STt

RESETLOGS?} 238t 4 2= OS2 £
o SR DI SAE S ER

e RESETLOGSZ AEE iU S MMt Z2

RESETLOGSE A|&stH M Z2 HIO|EH|0|ATF BFHSO{ &l Zd 1} ZCH RESETLOGS O| & Q| O OB mf
Y, 21 ot I} RESETLOGS 0| 22| mU 2 M2 S ete|XA| ¢=Ct RESETLOGS 0| & 2| 81} m o|Lt

21 0= 0| 8510 RESETLOGS 0| # 2 S++eh 4= @It LB RESETLOGS 0| #2| @ 5 RESETLOGS
O/F ME|Z B TS st & E7HSSICH T2t RESETLOGS BE2 7|58 Z 20| & $re k|
VERTEE R P RS

RESETLOGSE H|O|E{H| 0| A E 7| S5H= W 2 Chs 2t 2ot
[0l 11.10] RESETLOGSE 0|28t Cflo|E{Hjjo| A2 7S

$ tbboot -t RESETLOGS

OjC{of =7 g2 MOUNT ZE0| M2 O] FO{TL. WA E mAS AbEstof 27t ddst mals =
Hohe Mg a SE oS Wt NH22RH 2D e ST AEIA QIR 2 HetE 2
oAU S ALESH S75ts Y2 E Ls 4 ULt Hest 59 Y U2 2 = Tibero2 F4H 0l 2H0
=7ts stk

A[Ciof =+ @lol o7t &y ef S 2ot =6l Of etCt. 0| S ?loff Tt 22 7S M ST
e VSLOGFILE

e V$CONTROLFILE

® V$LOG

o VSRECOVER_FILE

o VSRECOVERY_FILE_STATUS

Mi1z weint S5 185



|Elof 275 20 TAS SHLIY ClO[E{H] 0| A0 ACHZ BII5H0) T BICh T O|E{H[0] A BX
=70| YRS 21 THARS HIT 4+ UCk HX BRE 21 01U S 7| A AIFA HET} ASE
Ch A2 # = ClO[E{H 0] A7 44 0| £ 2 BHS0{ X 21 melo] YR ¥ solnf, 2E 21 e
SHLI| RYUSH AIRA HES ZHECh ABA HSIHE 20 0jY0| 2 20 TIU0|Ch ABA HSE
Of7tol= 21 WUS HP WY 0|ES S U 4 AT, 2etel =1 WYY FP VSLOG HE S &

11.3.4. 222! 0jcjof B3

TiberoE 2ot =50 27 HOJEH MU0 S2[H2Z 2HEAL JSH2Z2 SHE 4+ 8l
= /\_ A0

S 49U} 0/2/ 3 2 20l OPEN 2 S0IA 512 T Ol e} Tjelo] = el o] Hojciof =
7= 488 4 ct 0|20| 22}l 0]C|of EF(Online Media Recovery)O| Cf. 22t01 0|Cjof = 7 gt
M =30 Jhsstct,
.
11.4. =7 Ba|x}
Tibero= CHSHHe] Ol 27 A|Lt2| 28 M BEHCH %218 O|0[E{H| 0| A Ba|XtapH Asto| 2= ME
oH S MEStT BBE 4 US HOITh B LR ChUS 7|52 MBRO2M 25/ ALS X0 &

H =2
H =
B2 & v Ut o[ et HE E2517| 951K Tibero= 5+ &2 XH(0| 5t RMGR)E Al S ettt

11.4.1. 7|12 7|

e Online Full Backup

Tibero U O|E{ H| O] 20 %8t T Al| B O[E L& = 2etel WS}, 220l e = ?siM = HIOIE1H1IOI
A7t ARCHIVELOG 2 E0|040F BtC RMGRE AHE 2 2 | 0| E{H| 0| A 9| Begin Backup 7| S & AtE
5t0f 2= H|0[S AL 0]~ F Hot Backup JEf = 2HS 10 MY S M oLt

lO

un
=

Hot Backup

SOLIREE

HJ

A2 2t25tH O O|E{H| 0] A2 End Backup 7|52 A5t 2 E HIO|& AHO0|AE
EHZ22H off & St BE U M S S Soll HH0| M /23 | 5L+l Backup Set(2H Y
Z|H, VSBACKUP_SETS Sall A3 A& 9l ol & Backup Setd]| AHESH M S S Eolg 4= QUL

0z J

e Incremental Backup

S wUo™ 0|2 0/ 510 Incremental Backup2 & 4 U Ct. Incremental
mf MA o= fr= 20| OtL[2} O] M e tef XtO| Bt 7|

i (o]
o

7g =IIMoZ BY 4 ULk,

RMGRE Sadff =2t¢! &
BackupO| 2t Bl & Hh5
HHHO| ARE=ClAT

-||ﬂJ

St 422

Incremental Backup2 stz{™ O| &0l RMGRE &adfl Online Full Backup2 BfQF0{ OF ST & Xl | O B
HlO| A2 BRI 2 1}O| X}O|E FLot0f B W S THELE 0|2 e 7| S 2 RMGRE Soll MEt ALE S &
olC}
AN .
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e Block Change Tracking

Incremental Backup2 O| X g1 Sixlf 2F SOl H|O|E It 7+ HAE At&EHS 7| £5H04OF 57|

o 20 &A| Co|8 mS A WY 2O XO|HE Tot= SHE +Y et Ol28 &2 O
OlF mM&o| 2 B0 = HIO[H A S ZF Afists @ E7F 37| i Z0| HHE= mtedo ST
2 HA| 2 AlZto] 22 Z2|= HEO[ ULt ojH B = 22tst7| 2ol Tibero A7 OFX[B S A[H
O #O L|O[E mAUS| Hat LIH S 7| Fot1l YA E o ETIC,. 0] 7|s2 o S50 WY sHH =X
FHst71 742 7] i 20l Incremental Backupl| s+ S E7HH| A o 2 WatA 4~ QICt O & ?/si RMGR
al

| Tibero AH{ = Block Change Tracking(BCT)7| s 2 Al & StCt.
BCT 7Is= AHE35H7| A = Tibero MH tip I+ 0 BCT &&A m2t0[H S 485t BCT 7|ls= A
E35t= DDLE £33l of 5tH, LGWR AIO 7| 5= S 8He| X|
[0l 11.11] Tibero A tip m!0fl BCT MH
BLOCK _CHANGE_TRACKING=""/database/emp/emp_change.bct"
LGWR_USE_AI10=N
[0l 11.12] BCT 715 Al

SQL> ALTER SYSTEM ENABLE BLOCK CHANGE TRACKING;
System altered.

RMGRE Incremental Backup2 s+ & [f O| BCT LU S AtE5IH A EF S| 2| AEE HHE Al
7ol Bt Stol Y g st o2 e 4~ QU off T It 0| 28 SOl A [ Lt I*0H7Vé>”7e' I
T

o
off Tibero M £ XAHEX 22 BCT 7| 58 SXI5tH AL XHE CHA| BC
SO E BCT 7I52 SX|5t7| QI M= Ch32 DDLE 3 St
[0f 11.13] BCT 715 aHA|

SQL> ALTER SYSTEM DISABLE BLOCK CHANGE TRACKING;
System altered.

= H3Ut BCT

RMGR< Tibero A{HOf| 047(H BCT 7|50l AMUEXE Ee =25
5 I 0| &6t Incremental

ool 2&s| 71 50| EA=X| =elst & FEEHBCT
Backup2 & StC}. Tibero A‘ItH Incremental BackupO| ZLt
S BCT moil 7| S5tA ECt.

e Automatic Recovery

RMGRE 0| 85101 ZHS0{Zl #Q{= 2 0| S310{ A5 =718 a%ﬂ@q. WOl Hwl 7ES Tl A
Fol E|ofIch ZES T HIYE Y2E J|9S= 0

2A5t0] SO R Merge ¥ 578 NHFICL HES nr%'m % SeuolE HelE HEE 1
Ag 0|50 ZTE THBICL B, 0|0l £ ST S4S AFSoI0] 9eJo| EXfots WY HZE YA

off =0f OF B+t
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zo|

TAC 240l RMGRS 0| &%t 57 & M5t YoM e 7+ == S et 7He = =LY =y
OlM =75 TI™dsH OF &L
e Datafile/Tablespace TH?| B¢ 2! =+
MA CIOIEHIO|AE W/=+5t= CHAO| ZRFHOO|H I == HO|E AHO|ADfAS R B
AIET HYEE s £ UCHL SR Mo = OOl Y E£= HO|E AHO|AE 2 WY IIUSS
M2 = 57 A= ™A S5 2 MOUNT ZE0| A & E Ct

e Delete Backup Set

RMGRE 0| 85t0f ZIEE nto| SE% Backup Set( g A2 AH & 4 QUCH AA Ch&0| B
Target Backup Set2 Backup Set IDE &8 X|F e o+ U2MH(--bakcup-set &=8), S AlZtE A5t

R SR L,
720

of EF AlZHo|™of MM =l Backup SetES £ 5F X ™ E £ U Ch(--beforetime FM).

APH| St At 6h= Backup SetO| ZXHsts MY A2= ZEE LY S H X6t ZYSI2 2, Mol 0f
FOIT ol 70 MY H=TtHEE F 0= AH SHLAt 5H= Backup SetO| —'—KH St M AZ(-o
H)E Al F0{0F gtrt, BHoF ZIEE U0 S5E Backup SetS AFEAL S22 4

Z2XRE UY B2E GASIH MY F20M AH g2 =2 X FE Backup Set% e

= HEE mYol|l S5= Backup Set Entry2ts AtH| 6110 SRS 4 UCH(--cf-only 4).

e Standby Backup

RMGRZ 0| &3l Tibero Standby Cluster 24 2| standby0f| M B S ZlH gt
s

Q] IS 0| 23510 standby, primary 25 217} 7+55tC} Standby SHZO0IIA Y S R T @ =

1 g2 M epAbol F7HE B

— --for-standby =42 At & 4+ QICH

£0
il
)
Q
S
o
O
<
10
I

— -w, --with-archivelog &8 2 AF2 5124 ™ primary T 0] Z 2 8t A 2 £ thdsn.tbroll A& & 0 primary
(@]

O SIDE $TB_SID.tip LA 0| =7|3} w2td|e RMGR_PRIMARY_SIDZE A F ol OF StC},

[0l 11.14] Primary SID MA

# tbdsn.tbr
primary=(
(INSTANCE=(HOST=168.1.1.33)
(PORT=8629)
(DB_NAME=tibero)

)
# $TB_SID.tip
RMGR_PRIMARY_SID=primary
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=M oY

backup RMGRE Salf & &Il 50 Backup SetS ‘44 gtCt

recover RMGRZ 2 5t Backup Set= #st= 220 S5t S5 DA otrt

delete RMGRZ 0tz 2 WA= S ASA AY 22 FOA =740 5= Backup
Set2 AHM|SHCE,

--userid HIO[EH| O] A0 HEE ASAEL I ARE L SIDE Ofci2t 22 HA 22
INESh=i e
——userid USERID[[/PASSWD][@SID]]
StHYO HYHS 55 /A AS Ho= HEHSE SHMoZ UG T
HLUHS E Esiete 277 LIRTP HISHE HEE U + Ot
——userid USERID/[@SID]
OSQIEg8 W2 AT 2E 20I5t= E % Userid2t PasswdE ] = 5| 240}
T 29! 7tsStel(H, § 1 = backuplt delete 7| 52t 7+s).
--userid /

--help RMGR2| SM At S &3 ot

--interval RMGR # 2/ A ES &5t Eol| = A ZEAZHZHE S = TE
2 xFett
J|2Zt2 1 X0|M, |4 0.01 7K A Jt55iC 022 MAGI=E H2 A
AZH XA E S EQISHK =Lt

-v, --verbose RMGR # /=& F&Hst= 8 ool mdntrte| Ao 225 £ 6t
Ct.

-3, --silent RMGR # /=& & st= 4 2 OO|E mntrte| MAES EHSHA|
ot=C

-1, --log-level E210|M E & RMGR Z (tbrmgr_trace.log)2| 7| = 2l|# S M stct.
2 19 57HX A2H X7t HE 5 O XM S| 7| F&ct 7|2 82
2 40|t

-L tbrmgr_trace.log®| 7| S& ?IX[& X|FtCt.
7| & 4 E &= $TB_HOME/client/tormgr_log/O| Ct.

-0 A, S & AXof AM2E ClaE 2 d2E X|F et
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M o

WAE I M S AHESHA| 242 4 ? RMGR_BACKUP_DEST7H 7|2 B2 =2
HYECh 5719 4 S8 S ASSHAl F2H Z} Backup SetAtCt 4= &
2 E AS2= Fopzitt

M E A8 E A ZE Full/incremental Backup Set 2! Of710|2 27 8
NS0l sl =0 Aojof St F0H)E F= & HSEZE 1670 71K X[
SO A S Mt 57 X AROAM CIESEE SHE MEStE 42, AT
CI2E|2| A2 25 F&H OF &

tbrmgr backup -o /backup/
tbrmgr backup -o /backupl/,/backup2/

Op7tol=2 209 39 HHESEE M 7|sE A ASHA| &

rr

Ct.

NetBackupE At&5t= B /5 70| AHEE NetBackup 4 EE X|FStCt.
2 42 RMGR_NBU_BACKUP_DEST7} 7| &

R
&2 -0 I SYSH, STH/AMIL SHE

USE_NBU_FOR_BACKUPSET IIZH0|E & YE AEEZ E 2 7= HA/E =2
= 2Z0| ot NetBackup Z 27t M X 0|Ct.

-i, --incremental

b2 &M B AOf Cf S Incremental backupS 8 SHCt.

-C, --cumulative

OFX| 2+ Full backupOfl Cf 8t Incremental backupS 43 St

-w, --with-archivelog

I:II-ICH/
=]

T8

=
—
ZETEEE]

Ae M hot backupS S+ot7| 9IEH0F7t0|E 21 I
Ct.

o 4>
ik

J28oZ B AH A ME £ E Instance=0| Shared diskE 25 &2
LOG_ARCHIVE_DESTE 3 R/dlof §&4& 22 FZASHT}, 0| = Active stroage
E AME35te 42 = OrEtIEX|O|

NetBackup= At&35t= 4 USE_NBU_FOR_ARCHIVELOG=Y?! A 20l &
M ALE S7t5HT

A= ofFlol2 2O T2 TS 9

ogh

Aoz

re

la| =l o},

[

bkl_<BACKUPSET#>_t<THREAD#>-r<RESETLOGS_TSN>-s<SEQUENCE#>.arc

0| & £0{ BACKUPSET#:= 1, THREAD#= 0, RESETLOGS TSNE 0, SEQE
UNCE#&= 101 A2 ot 2 'bkl_1_t0-r0-sl.arc'O| =ICY,

-a, --archive-only

eetotztol2 20 WY A o] =0 H-d = ot7to| 2 21 upd

Sl
Hettt. =72 M 2R E? AS2E & AL E .

tbrmgr backup --archive-only
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¥

iz
02

Redo A E9| O}710|2 2710| EX A|ZAEZ X310 S A=A Of
B 2 A7EX Sl ot7to| 2 2 U =2 WH S = & ULCH(--thread, --from-

g4).

()

0z m
2 qr oA

0

e
tbrmgr backup --archive-only --thread <THREAD#> --from-seq <SEQUENCE#>

NetBackup= AtE5t= 42 USE_NBU_FOR_ARCHIVELOG=Y?Q! A0 &
4 AHE 2715t

-p, --parallel

=7 M & Processe| A ES2 A stLtel ooy ot g Y st=dl, &
dE H+E BASHH o 28
ST} 7|2 2t2 10/ E Cf 32 160|C} 0= (RECO_PROC_WTHR_CNT -

16
_CACHE_RECO_DOP -3)22 X=Xt 4 QIC},

CE S5l B Moz /=212 45

tbrmgr backup --parallel <THREAD_COUNT>

-u, --skip-unused OtE AHEEIX| A2 M Rot E52 WHSHA| L=C 28 WHO| AR = Al
2 soun ddE = oY 3718 &9 + U
-c, --compress HWAS e I 4O E Y=ot XN Fetrt

LOW, MEDIUM, BASIC, HIGHZ &4
Ch =54 = XAl 2T BASI

> BASIC > HIGH &2 2 Qt= £ J} i}
LOW =22 ¢EE0| =}

(@)
0o
rx &
[0 Mo

tbrmgr backup --compress [LOWJMEDIUM|BASIC]HIGH]

-d, --datafile

/=g Ch 4 CIOlE TS KFYCh XY E mols CloH T HEE
ASHOE 3t04, ZOH)E ALS 501 0124 7§ S TAIR 4 ULk

0F 1E

tbrmgr backup --datafile <DATAFILE#1,DATAFILE#2,...>

-t, --tablespace

HH/E e EHOIE AHOIAE XI"*&EP &g o =Hol2 AHO|
£ 0|52 GAlslOF 5tH, FAK()E A8t O3] I & BAIE =+ UL

thrmgr backup —-tablespace <TABLESPACE_NAME1,TABLESPCE NAME2,...>

-T, --skip-tablespace

HH/=F UM el EolE AHO|AE XFetoh X e o =E o
= LW 0| £ 0| S Ao OF ofH, FAH(,)E AE5HH 02 7H & BAlE = U
Ct.

tbrmgr backup --skip-tablespace <TABLESPACE_NAME1,TABLESPACE_NAME2,...>

--skip-readonly

/= &0l M Read only E| O] & AH O] AS2 X 2 SHCt,
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M

--skip-offline

ffline E| 0| 2 £~ O A= 2 M| 2| SHCf

--untiltime

UM X e A7 HE e W2 5= T
AlZF2 YYYYMMDDHH24MISS 2| & A 0| Lt

tbrmgr recover --untiltime <YYYYMMDDHH24MISS>

--untilchange

HZ |8 2R =7

[

i
02
rol

FCF.

AN
T

-

UM X Ze TSN7HA| HE & W 82 5= T

tbrmgr recover --untilchange <TSN>

--from-seq

s |
RIS ARA, EE B AR AT H21/% R ECH-t0-seq B4)

2% Redo 2 EE X| &6l Z0{0F BtC}(--thread SM).

tbrmgr backup --thread <THREAD#> --from-seq <SEQUENCE#>

--to-seq

T 84 AFRSH01 00| 2 20| SH A HAS NHE 4 UL, S Al
AR BE SRECL

Z71 Redo 28 =& X|Fdl F 1 (--thread M), 7+7+= F5H 30 OF k(-

from-seq =).

tbrmgr recover --thread <THREAD#> --from-seq <SEQUENCE#> --to-seq <SEQUENCE#>

--thread

of7ol2 21 /=& I} Redo A3 =S XA StC}.

--arc-dest-force

op7tol2 2 WH/S+ of the 2o 29l ofFto|2 2] nfedl & S

--delete-original

=

e

4+ Q0| = A1 5x| 241 T E A Bk,
__I.L

--with-password-file

--no-rollback

--continue

--for-standby
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I
¥

AMof
=0

=00y oY S 570 228t ot7t0[E 21 o, J2| 1 222! Redo
21 oASTHA HH/Seoh SHAH 2HF0f| o st A eF AFEO| --with-
archivelog2l & 2 stCt. NetBackup ¥ &= X| 2 SHA| &=Lt

--at-standby StandbyOll M 2| S & ZIY SO
--for-standby 2t CtZ27| standbyOll Al E7H 2| Media recoveryE &l sl OF e I
AHEEICH

--recover-to Backup Set= X| gt EE 20| 7t 2 & S5 E S STt 4O H| 0| &
O AEE MAo| U QU= otUEQ HEE & HAEILC} Active storage

HAE T Jtssict,

tbrmgr recover --recover-to <NEW_DIRECTORY>

--restore-only e MY ooy Tt sS 72 = S+ sd5HA =t

MOUNT == NORMAL 2 E0| A AF2 J7H55HH, NORMAL ZEOAHE 2%
7 Offline B 0| £ AHO|AS S XI5l OF BHCt.

tbrmgr recover --restore-only

IR % =L 48stx Qect 21

--restore-archive-only |CH&f B Of710[E 2] LA S5 7
M2 M ALZ3dH OfF BHCH MOUNT E= NOR

=
--from-seq, --to-seq, --thread =
MAL 2 =0 M ALE 7hs St

NetBackup= At&35t= 4 USE_NBU_FOR_ARCHIVELOG=Y?! A 20l &
M AFEO| E7t5tCt.

--restore-incremental- |CH-& incremental backup T S8 7HM 24A Of S == O O] B mt A ut 5ot
only Ct. E, incremental backupO| ¥ & FA| 7| &2 2 8 full backup H| O Ef I+
S EH O OF BT},

O

| 7152 F 2 HAE ZH|0| A full backup set2 Z resetlogs F& 5t E| &
E #, flashback databaseZ full backup set &Ej £ CtA| S0t LEAM AtE
, ol MEHOI M 2719 incremental backupS & &5t HIAE &

1§ 72H2 ™ 3715t 2 o UAl SHCF MOUNT = NORMAL Z 0]
S St

k=3
T

Cf.
7t

rn

_||)|

T

g7
7

ol Mo

x

At

--incrementally-updated | =% 5t= full backup set2 dlif & backup setE baseZ St= incremental/cumu
lative backup setZ incremental updateStCt, =, =Xl st= full backup setit
incremental/cumulative backup set2 H & 5t0] StLtC| full backup set2 = Bt
E=71s0|t

08 S3 MY B2 Y = 2

=3 A7 520 I

oA

mo
rr

Cf.

1o
m
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o2

--wallet 2= ot HO|E £Ho| A0 H25H| ?

ot
S

tbrmgr recover --wallet <WALLET_ PASSWORD>

-b, --backup-set X g et Backup SetS AHH| St LE =51 A0l = X|E &t Backup SetFEf B4 5t
Of 7t 2Lt

--archivelog AEE oo 7| 5= ot7tolE 2SS AN st ArSXtIt A2 E XY
BR0= H fF E20| U OHPOIE EI0Sx AA|BHCE. --beforetime, --be

n
Job
rlo
(@]
X
o

T
Hu
N
upn
o
1z
2
o
o

--beforetime HA|BH Al O| & 2| Backup Set
Al ZHE YYYYMMDDHH24MISSS| & Al 0| L},

tbrmgr delete --beforetime <YYYYMMDDHH24MISS>

--beforechange AT TSN O| M| ot7t0|E 2153 AMA| BHCt.

--redundancy YAl ek = AEHZ Q| full backup set 7H 4= 2 CF 224 El backup set=S= 4{A| etCt.
--recovery-window GAlet =XEHE 2| Y =2t 22 & backup setSS AMA| SHCt

--cf-only A& Backup Set &2 Ot7t0|2 29| F2|& WU AMKX|5HA| L1 HEE

o
oo M B § 2 E AR etrt WY TS AMS X 4

AtH| CH 4 Backup Setg S2| & 22 X RE M A8 7hsSsiE

—_

--sent-to-standby StandbyZ X &0| 22 = of7to|2 2158 AN §tCt, —-archivelog &4 1}
Z0| AFEE|O{OF 5tH, --beforetime £ = --beforechange2l 20| AFEE 4+ U
Ct.

--switch Cll O|E{H| O] A 9| I+ O] § S Backup Set2| #f M o| 0| 52 2 HIHY ECt. H|

0|2 AHO|AS X|HE 4 UCE NetBackupsS AtE St Backup SetOf| CHSH A

= XA YeC

tbrmgr recover --switch

--no-image-logging B S s~#ME I 7| =2 image logging &4 0] Ot block consistency check
A S O ZTHC}. standbyOll Al A S sl B2 S ALS {7 &2810|
block consistency check Al S 2 XIHGHCL WA AR E = AlZt2 SO0{LL

Al
X2t A= SO Yl St= 222l redo 219 37| = S0 =0

= HU M= oo He/57 AlLE| 2 8 SaiAM

Y]
=
o
mm
o_ho
rot
£
I@
A
-
i
nx
08
ro
ul
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e Online Full Backup AlLtZ| 2
e Compress &M 2} Skip Unused &M 2 & &5t Online Full Backup Al L2 2

e With Archive Log &4 & & &%t Online Full Backup A|LtZ| 2

rOI'

With Archive Log &4 & & &8t Incremental Backup Al Lt2| 2

e Online Full Backup2 O| &%t 57 AlLt2|2
e Online Full BackupZ} Archive Log BackupS 0| &%t 23 AlLt2| 2
e Online Full BackupZ} Incremental Backup= O| 26t S+ AlLI2[ 2

Tablespace 7|9t =71 A|LIE| 2

zo|

RMGRZ2| Online(Full / Incremental) BackupE Sall 444 &l Backup SetZ 0| &35t b
7| ?lsll M= Archive Log FileO| BtEA| E 2 5}Ct, W2tA| Archive Log FileO| S& & HHIOF
O Online(Full / Incremental) Backup2| &< Archive Log File= 274 Backup (--with-archivelog / --
archive-only &) off §= Zi0| H}EH&ISICE E5H TAC 2HE0|AM = RMGRE 0| &%t Archive Log
Backup= ?IiME ZE = =59 Archive Log FileOf| §2& 4+ UEE ZTELEE2 37 02T
O] S5t LOG_ARCHIVE_DESTO| Archive Log Fileg X &l OFSHCY.

__I_L
_C'>_

= ﬂJIﬂl
p
ol

ox It

RMGR2 ti 20 Y8 RS2 Nsy| O 20| AR A% BYS 5o MY S YA Z 0/ F
ol = S| alshof & ASHO 2Tk RMGRO| X91 S R st Solols Heol 1% 1Y S MHE 4

RMGRE £3f| Backup=S X8t 0| 20| = V$BACKUP_SETS S5l Backup Set 325 T3|& £ U2
M, V$BACKUP_ARCHIVED_LOGE &3l Archive Log Backup §2& =x2[e b
UP_SET _TABLESPACEES Z3|5}H Z Backup SetOf| CH8F E| 0| & AH 0| A HE S 2015 4 QIC}

&
0| O|E{ 0| Raw Device It 2! Tibero Active Storage®! Z 20| = RMGRS 0| 2% 8 ] Al =
Tt 7hS St E Active StorageE AHE ] 0| 2] Active Storage InstanceE 83 L £ & 2 &l OF
StCt

Online Full Backup A|LIZ|<

RMGRS 0| 83510 212|9| 812 Z 20| A Online Full BackupS #3#& 4 AoMH (-0 M), Y A2
HA|SHA| &2 A 20| = RMGR_BACKUP_DESTZ} 7| & destZ A& =IC},

i
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[0l 11.15] Online Full Backup AILI2|2

$ tbrmgr backup -o /home/tbrdb/work/7/backup/

Recovery Manager(RMGR) starts

TmaxData Corporation Copyright (c) 2008-.

All rights reserved.

RMGR - ONLINE backup

DB connected
archive log check succeeded

100.00% |

Synchronizing. - .

100.00% |

Synchronizing. - .

100.00% |
Synchronizing. - .

100.00% |

Synchronizing. - .

Database full backup succee
DB disconnected

RMGR backup ends

$ tbsqgl sys/tibero
SQL> set line 200

SQL> col START_TIME for a20
SQL> col FINISH_TIME for a2

ded

0

SQL> select * from V$BACKUP_SET a;

SET_ID START_TIME

>

>

>

>

12800/12800

25600/25600

12800/12800

128071280

blks 0.08s

blks 0.18s

blks 0.10s

blks 0.02s

FINISH_TSN RESETLOGS_TSN

BASE_SET

1 2018/06/11
2018706711
36338 0
NO

1 row selected.

453588 NO

36321
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SQL> select * from V$BACKUP_ARCHIVED_LOG;

0 row selected.

Compress &8 1} Skip Unused M= #E$t Online Full Backup AILI2|2

HIO|E{ & 535t Backup SetS A 5= Compress(-c) M1 AN Z AFEE X A2 =SS W o &
Ol M X 2| 5t= Skip Unused(-u) &4 2 & & 2510 Online Full Backupg +=d & 4 QUL

[0l 11.16] Compress &M B} Skip Unused FME & &8t Online Full Backup AlLI2|2

©

tbrmgr backup -c -u -o /home/tbrdb/work/7/backup/

= Recovery Manager(RMGR) starts =

= TmaxData Corporation Copyright (c) 2008-. All rights reserved. =

RMGR - ONLINE backup

DB connected
archive log check succeeded

100.00% | >] 12800/12800 blks 1.00s
Synchronizing. ..

100.00% | >] 25600/25600 blks 1.85s
Synchronizing. ..

100.00% | >] 12800/12800 blks 0.00s
Synchronizing. ..

100.00% | >| 1280/1280 blks 0.06s
Synchronizing. ..

Database full backup succeeded
DB disconnected
RMGR backup ends

With Archive Log &MZ& & &St Online Full Backup A|LIE|<2

_O'ﬂ
rr
Oﬁ

RMGRE 0| ¢t Backupg & < with Archive Log(--with-archivelog) S8 2 S &2 2 4, W ¢
ZZ0| 4o|Ef moj CH st e 1} 5 Archive Log Backups A4 & 4 QI Ct. Online BackupS O| 25}
of S7E A 5t7| /s M= Archive LogZt HF=Al 2 2522, Archive Log Backups ‘4824 &
= Archive Log FileO| RA L= ZR0 T J&4Hcz 57E M = ULt

MYE OfFt0|2 2 WAUE ChE2 EAM 22 M| E T

bk1_<BACKUPSET#>_t<THREAD#>-r<RESETLOGSTSN>-s<SEQUENCE#>.arc
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0 2 S0{ BACKUPSET#= 1, THREAD#= 0, RESETLOGS TSN= 0, SEQEUNCE#E= 19! Z 9 mHel
2 'bkl_1_t0-r0-sl.arc'O| =l C},

[0l 11.17] With Archive Log &M& Z &St Online Full Backup A|LI2|<2

$ tbrmgr backup --with-archivelog -o /home/tbrdb/work/7/backup/

Recovery Manager(RMGR) starts =

TmaxData Corporation Copyright (c) 2008-. All rights reserved. =

RMGR - ONLINE backup

DB connected
archive log check succeeded

100.00% | >] 12800/12800 blks 0.08s
Synchronizing. ..

100.00% | >] 25600/25600 blks 0.18s
Synchronizing. ..

100.00% | >] 12800/12800 blks 0.08s
Synchronizing. ..

100.00% | >| 128071280 blks 0.02s
Synchronizing. ..

Database full backup succeeded
DB disconnected
RMGR backup ends

$ tbsql sys/tibero

SQL> set line 200

SQL> col START_TIME for a20

SQL> col FINISH TIME for a20

SQL> select * from V$BACKUP_SET a;

SET_ID START_TIME

FINISH_TSN RESETLOGS TSN  BASE_SET  SIZE(KB) IS_PARTIAL IS_INCREMENTAL

1 2016/06/16
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2016/06/16 34386
34441 0 0 453588 NO NO
YES

1 row selected.

SQL> set line 200

SQL> col MIN_LOG TIME for a20

SQL> col MAX LOG TIME for a20

SQL> col RESETLOG_TIME for a20

SQL> select * from V$BACKUP_ARCHIVED LOG a;

SET_ID MIN_LOG_TSN MAX_LOG_TSN MIN_LOG_TIME MAX_LOG_TIME
1 34386 34441 2016/06/16 2016/06/16
MIN_LOG_SEQUENCE MAX_LOG_SEQUENCE RESETLOG_TSN RESETLOG_TIME

1 row selected.

With Archive Log &M& & &St Incremental Backup A|LI2|2

2FA Online Full Backup2 Safl A =l Full Backup SetO| £ 4 17} O| & EXfst= A 0= 7HA £ M9
Backup Setat oAl AE{ S H| w5t HAAZDHS B SH= Incremental Backups =& e 4= UCH HE
ALEtOHE BHASIE 2 Full Backup Set0 H|sll Backup Set2| SizeE &J7|H22 £ £ UX| 0 M
Backup SetO| F&E|0f H| W Cf&0| At2tX| A =™ Backup Set= Ci|O|E{H| 0| A S 30| AFSE 4 Q=
I g0o| =X Btet,

QIX| =olgt 4= A2, Incre

V$BACKUP_SETE Z3|&t2 2 M Zf Backup SetO| Incremental Backup Set
mental Backup2| 4<% H| W Of 40| &| = Backup Set(Base Set)2| IDE =Qlgt 4~ UL}, Full Backup Set
O| A< Base Set0| =X 5}X| %422 £ Base Set ID7} 02 2 HJ|=IC},

[0dl 11.18] With Archive Log SM& & &8t Incremental Backup A|LIEZ|2

$ tbrmgr backup -i --with-archivelog -o /home/tbrdb/work/7/backup/

Recovery Manager(RMGR) starts =

TmaxData Corporation Copyright (c) 2008-. All rights reserved. =

RMGR - INCREMENTAL backup
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DB connected

archive log check succeeded

100.

00% |

Synchronizing. . .

100.

00% |

Synchronizing. . .

100.

00% |

Synchronizing. . .

100.

00% |

Synchronizing. . .

Database incremental backup succeeded

DB disconnected

RMGR

backup ends

$ tbsgl sys/tibero

SQL>
SQL>
SQL>
SQL>

set line 200

col START TIME for a20

col FINISH TIME for a20
select * from V$BACKUP_SET a;

SET_ID START_TIME

>

>

>

>

12800/12800 blks 0.04s

25600/25600 blks 0.04s

12800/12800 blks 0.02s

1280/1280 blks 0.02s

FINISH_TSN RESETLOGS_TSN BASE_SET  SIZE(KB) IS_PARTIAL 1S_INCREMENTAL

1 2016/06/16

2018/06/11

YES

34441 0 0 453588 NO

2 2016/06/16

2018/06/11

YES

35234 0 1 23730 NO

2 rows selected.

SQL>
SQL>
SQL>
SQL>
SQL>

set line 200

col MIN_LOG TIME for a20

col MAX LOG TIME for a20

col RESETLOG_TIME for a20

select * from V$BACKUP_ARCHIVED_LOG a;

34386
NO

34448
YES
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SET_ID MIN_LOG_TSN MAX_LOG_TSN MIN_LOG_TIME MAX_LOG_TIME

1 34386 34441 2016/06/16 2016/06/16
2 34448 35234 2016/06/16 2016/06/16

MIN_LOG_SEQUENCE MAX_LOG_SEQUENCE RESETLOG_TSN RESETLOG_TIME

2 row selected.

Ol

Online Full Backup= 0| &8t S+ AlLIZ|2

J

t. otzh o xl =
Fileg 7tX| 12

RMGR=2 Online Full Backupg &3l ‘44 & Backup SetS 0| &3}t
Backup Set0i| Archive Log BackupO| ZXl|5tX| b= AR 2,0 &4

QUofoF 2E T et 4 Yk,

0 2
i
-
40 i

«Q M

20| &= | & Archive Lo

[0l 11.19] Online Full Backup2 0|8t §73 AlL|Z|2

$ tbsqgl sys/tibero

SQL> set line 200

SQL> col START_TIME for a20

SQL> col FINISH_TIME for a20

SQL> select * from V$BACKUP_SET a;

SET_ID START_TIME

FINISH_TSN RESETLOGS_TSN BASE_SET  SIZE(KB) IS_PARTIAL 1IS_INCREMENTAL

1 2016706716
2016/06/16 34386
34441 0 0 453588 NO NO
NO

1 row selected.

SQL> quit
Disconnected.
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$ tbrmgr recover -o /home/tbrdb/work/7/backup/

Recovery Manager(RMGR) starts

TmaxData Corporation Copyright (c) 2008-. All rights reserved.

RMGR - recovery

Tibero instance terminated (ABNORMAL mode) .

Control file #0 (/home/tbrdb/work/7/database/TB7/cl.ctl) is accessible

Listener port = 45648

Tibero 7

TmaxData Corporation Copyright (c) 2008-. All rights reserved.

Tibero instance started up (MOUNT mode) .
DB Connected

RMGR BEGIN RESTORE
full backup set_id: 1
last incremental backup set id: 1

Applying FULL BACKUP (set_id:1, ts id:0, df_

id:0)

100.00% |

>

Synchronizing. . .

Applying FULL BACKUP (set_id:1, ts_id:1, df_

id:1)

100.00% |

>

Synchronizing. . .

Applying FULL BACKUP (set_id:1, ts_id:3, df_

id:2)

100.00% |
Synchronizing. . .

Applying FULL BACKUP (set_id:1, ts_id:4, df_

>

id:3)

100.00% |

>

Synchronizing. . .

Database restore succeeded

recoverSQL: ALTER DATABASE RECOVER AUTOMATIC
Database automatic recovery succeeded

DB disconnected

Tibero instance terminated (NORMAL mode) .

Listener port = 45648

Tibero 7

12800/12800

25600/25600

12800/12800

1280/1280

blks

blks

blks

blks

0.00s

0.20s

0.00s

0.00s
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TmaxData Corporation Copyright (c) 2008-. All rights reserved.
Tibero instance started up (NORMAL mode) .
RMGR recovery ends

Online Full Backupd} Archive Log Backup= 0|&st 53 AILIEZ|<2

RMGR< Online Full Backupg Sall 24 Backup Setg 0| &5t0f H|O|E{H| 0| A S E S &

Ct. OF2 Of Al = ¥ = Archive Log FileO| =& & &2 Z, with Archive Log(--with-archivelog) &

Archive Log Backup2 Restorest= d20= &M 22 S5t & = X[ with Archive Log(--with-
A

archivelog) 8 & M E5HA| &t S48 +d5t= 0= 5700 difiste As =eld + AL
[0dl 11.20] Online Full Backup®} Archive Log Backup= 0|& 8t 57 AILIEZ|2

$ tbsgl sys/tibero

SQL> set line 200

SQL> col START TIME for a20

SQL> col FINISH TIME for a20

SQL> select * from V$BACKUP_SET a;

SET_ID START_TIME

FINISH_TSN RESETLOGS_TSN BASE_SET  SIZE(KB) IS_PARTIAL 1S_INCREMENTAL

1 2016/06/16
2016/06/16 34386
34441 0 0 453588 NO NO
YES

1 row selected.

SQL> set line 200

SQL> col MIN_LOG TIME for a20

SQL> col MAX LOG TIME for a20

SQL> col RESETLOG_TIME for a20

SQL> select * from V$BACKUP_ARCHIVED LOG a;

SET_ID MIN_LOG_TSN MAX_LOG_TSN MIN_LOG_TIME MAX_LOG_TIME

1 34386 34441 2016/06/15 2016/06/16
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MIN_LOG_SEQUENCE MAX_LOG_SEQUENCE RESETLOG_TSN RESETLOG_TIME

1 row selected.

SQL> quit
Disconnected.

$ tbrmgr recover -o /home/tbrdb/work/7/backup/

Recovery Manager(RMGR) starts

TmaxData Corporation Copyright (c) 2008-. All rights reserved.

RMGR - recovery

Tibero instance terminated (ABNORMAL mode) .

Control file #0 (/home/tbrdb/work/7/database/TB7/cl.ctl) is accessible

Listener port = 45648

Tibero 7

TmaxData Corporation Copyright (c) 2008-. All rights reserved.

Tibero instance started up (MOUNT mode) .
DB Connected

RMGR BEGIN RESTORE
full backup set_id: 1
last incremental backup set id: 1

Applying FULL BACKUP (set_id:1, ts_id:0, df_id:0)
100.00% | >|

Synchronizing. . .

Applying FULL BACKUP (set_id:1, ts_id:1, df_id:1)
100.00% | >|

Synchronizing. . .

Applying FULL BACKUP (set_id:1, ts_id:3, df_id:2)
100.00% | >|
Synchronizing. . .

Applying FULL BACKUP (set_id:1, ts_id:4, df_id:3)
100.00% | >|
Synchronizing. . .

Database restore succeeded
recoverSQL: ALTER DATABASE RECOVER AUTOMATIC

12800/12800

25600/25600

12800/12800

1280/1280

blks

blks

blks

blks

0.00s

0.20s

0.00s

0.00s
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RMGR Error: recovery failed (automatic recovery failed)
SVR Error: Unable to find archive log file for thread O from change 34428.

$ tbrmgr recover --with-archivelog -o /home/tbrdb/work/7/backup/

Recovery Manager(RMGR) starts

TmaxData Corporation Copyright (c) 2008-. All rights reserved.

RMGR - recovery

Tibero instance terminated (ABNORMAL mode) .

Control file #0 (/home/tbrdb/work/7/database/TB7/cl.ctl) is accessible

Listener port = 45648

Tibero 7

TmaxData Corporation Copyright (c) 2008-. All rights reserved.
Tibero instance started up (MOUNT mode) .

DB Connected

RMGR BEGIN RESTORE
full backup set_id: 1

last incremental backup set id:

Applying FULL BACKUP (set id:1,

1

ts_i1d:0, df_i1d:0)

100.00% |

>

Synchronizing. . .
Applying FULL BACKUP (set id:1,

ts_id:1, df_id:1)

100.00% |
Synchronizing. . .
Applying FULL BACKUP (set id:1,

>

ts_i1d:3, df_id:2)

100.00% |

>

Synchronizing. . .
Applying FULL BACKUP (set id:1,

ts_id:4, df_id:3)

100.00% |
Synchronizing. . .
Database restore succeeded

>

recoverSQL: ALTER DATABASE RECOVER AUTOMATIC
Database automatic recovery succeeded

DB disconnected

Tibero instance terminated (NORMAL mode) .

12800/12800

25600/25600

12800/12800

1280/1280

blks 0.00s

blks 0.20s

blks 0.00s

blks 0.00s
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Listener port = 45648
Tibero 7
TmaxData Corporation Copyright (c) 2008-. All rights reserved.

Tibero instance started up (NORMAL mode) .
RMGR recovery ends

Online Full Backupd} Incremental Backup= 0|&st S+ A|LI2[2

r

RMGR< Online Full Backupg S5l 4= Backup Setz} Incremental Backups Sslf 44 =
Set2 XS 22 Mergestt £ &

[0l 11.21] Online Full Backup@} Incremental Backup2 0|&8t S+ AlLIZ|2

$ tbsql sys/tibero

SQL> set line 200

SQL> col START_TIME for a20

SQL> col FINISH _TIME for a20

SQL> select * from V$BACKUP_SET a;

SET_ID START_TIME

FINISH_TSN RESETLOGS TSN  BASE_SET  SIZE(KB) IS_PARTIAL IS_INCREMENTAL

1 2016/06/16
2018/06/11 34386
34441 0 0 453588 NO NO
YES

2 2016/06/16
2018/06/11 34448
35234 0 1 23730 NO YES
YES

2 rows selected.
SQL> set line 200

SQL> col MIN_LOG_TIME for a20
SQL> col MAX_LOG_TIME for a20

Backup
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SQL> col RESETLOG_TIME for a20
SQL> select * from V$BACKUP_ARCHIVED LOG a;

SET_ID MIN_LOG_TSN MAX_LOG_TSN MIN_LOG_TIME MAX_LOG_TIME
1 34386 34441 2016/06/16 2016/06/16
2 34448 35234 2016/06/16 2016/06/16

MIN_LOG_SEQUENCE MAX_LOG_SEQUENCE RESETLOG_TSN RESETLOG_TIME

2 row selected.

SQL> quit
Disconnected.

$ tbrmgr recover --with-archivelog -o /home/tbrdb/work/7/backup

Recovery Manager(RMGR) starts =

TmaxData Corporation Copyright (c) 2008-. All rights reserved. =

RMGR - recovery

Tibero instance terminated (ABNORMAL mode) .

Control file #0 (/home/tbrdb/work/7/database/TB7/cl.ctl ) is accessible
Listener port = 45648

Tibero 7

TmaxData Corporation Copyright (c) 2008-. All rights reserved.
Tibero instance started up (MOUNT mode) .

DB Connected

RMGR BEGIN RESTORE

full backup set_id: 1

last incremental backup set id: 2

Applying FULL BACKUP (set_id:1, ts_id:0, df_id:0)

100.00% | >] 12800/12800 blks 0.00s
Synchronizing. . .
Applying FULL BACKUP (set_id:1, ts_id:1, df_id:1)

100.00% | >] 25600/25600 blks 0.20s

11z wein S5

207



Synchronizing. . .
Applying FULL BACKUP (set_id:1, ts_id:3, df_id:2)

100.00% | >] 12800/12800 blks 0.00s
Synchronizing. . .
Applying FULL BACKUP (set_id:1, ts_id:4, df_id:3)

100.00% | >| 1280/1280 blks 0.00s
Synchronizing. . .
Applying INCREMENTAL BACKUP (set_id:2, ts_id:0, df_id:0)

100.00% | >] 12800/12800 blks 0.60s
Synchronizing. . .
Applying INCREMENTAL BACKUP (set_id:2, ts_id:1, df_id:1)

100.00% | >] 25600/25600 blks 1.20s
Synchronizing. . .
Applying INCREMENTAL BACKUP (set_id:2, ts_id:3, df_id:2)

100.00% | >] 12800/12800 blks 0.80s
Synchronizing. . .
Applying INCREMENTAL BACKUP (set_id:2, ts_id:4, df_id:3)

100.00% | >| 1280/1280 blks 0.00s
Synchronizing. . .

Database restore succeeded

recoverSQL: ALTER DATABASE RECOVER AUTOMATIC
Database automatic recovery succeeded

DB disconnected

Tibero instance terminated (NORMAL mode) .

Listener port = 45648

Tibero 7

TmaxData Corporation Copyright (c) 2008-. All rights reserved.

Tibero instance started up (NORMAL mode) .
RMGR recovery ends

Tablespace 7|4 54t A|L|2|<2

RMGR2 Af
=TE ™
A

= 20 0]

S X7} Tablespace Name2 £ X| & Sh(--tablespace &41) £ HIO| & AH 0] A0 Ciafj A3t
8t 4 9ICh V$BACKUP_SET TABLESPACES X 3|82 24 Zt Backup Seto Z&Hel O
%

[0fl 11.22] Tablespace 7|4t B3 A|LI2|2

$ tbsqgl sys/tibero

SQL> set line 200
SQL> col NAME for a20
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SQL> select * from V$STABLESPACE a;

TS# NAME TYPE BIGFILE FLASHBACK_ON
O SYSTEM DATA NO NO
1 UNDO UNDO NO NO
2 TEMP TEMP NO NO
3 USR DATA NO NO
4 SYSSUB DATA NO NO

5 rows selected.

SQL> select * from V$BACKUP_SET_TABLESPACE;

SET_ID TS#
1 0
1 1
1 3
1 4

4 rows selected.

SQL> quit
Disconnected.

$ tbrmgr recover --tablespace USR -o /home/tbrdb/work/7/backup/

Recovery Manager(RMGR) starts =

TmaxData Corporation Copyright (c) 2008-. All rights reserved. =

RMGR - recovery

Tibero instance terminated (ABNORMAL mode) .

Control file #0 (/home/tbrdb/work/7/database/TB7/cl.ctl) is accessible
Listener port = 45648

Tibero 7
TmaxData Corporation Copyright (c) 2008-. All rights reserved.
Tibero instance started up (MOUNT mode) .

DB Connected

RMGR BEGIN RESTORE
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full backup set_id: 1
last incremental backup set id: 1

Applying FULL BACKUP (set_id:1, ts_id:3, df_id:2)
100.00% | >] 12800/12800 blks 0.00s
Synchronizing. . .

Database restore succeeded

recoverSQL: ALTER DATABASE RECOVER AUTOMATIC
Database automatic recovery succeeded

DB disconnected

Tibero instance terminated (NORMAL mode) .

Listener port = 45648

Tibero 7

TmaxData Corporation Copyright (c) 2008-. All rights reserved.

Tibero instance started up (NORMAL mode) .
RMGR recovery ends

e Backup Set IDOI| 7| Htet HHd AT Al L}E2| 2

e Backup DateOf| 7|25t S A4 A|Lt2| 2

RMGRE 0| 8350 Backup SetS AHH|ot= 4, AHK| O 40| £/ = Target Backup Set2 5 x| tt
E XEe = At A HIM Z Backup Set ID(--backup_set &=4)E B A5 ol 2 Backup SetfHs
st o, & #HA £ Backup Date(--beforetime &M8)E HA| S5t H A| 8 Backup Date O| & 0f &4
O|F0{ &l =& Backup Sets 2 4HH| & 4= QUL

)

HQ Jz Jk

o

i
Jo
re

RMGR2 Z1EE Tt S & =x5t0 AKX &2 2 X[FE Backup Setl] EX RFA U B2E
E FYSIC} et HES I Z & 4 2l = Backup Set2 RMGR% 0| &35t0{ 4t
_EH, Backup SetO] ZX5t= MY HZItHAT I AEE LU0 SEE HH Z2e CHE Z R0
Backup Dest(-o &M)E 2T HAIoi F0{0F HAE M HAZ0|M A Y E mhJol| cist AH S
o 4 QU

=
™oL 1
0% i 4 o

ZEE njgof

F&0 U
Set0l| £35 EArchw Log &

[=13

Olﬂ

ackup Set 8 2= VSBACKUP_SETS Sdll =
= VSBACKUP_ARCHIVED LOGE Sdoff &3

UASH,

.

o I
-
vy)
Q
Q
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C
©

=
A
T
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11
K

ZHEE nteo| S=E Backup Set2 AME X7t -’F%EE AMH SR ALE, HRE
o B HZ0|M Ax| O &2 = X7 El Backup Set =
Backup Set Entry2tS AtX|5t0 SZ oL ESH H O] = FH|0| HEE A A
Z %l Backup Set Entry2+S AHK| 5t 101 & = St}

2 o
bl

Backup Set IDOf| 7|HFSt B AbK|| ALI2| <2

RMGR2 AZ X7} Backup Set IDE x| $H(--backup_set &) £7 Backup Set2HS MEI X O 2 Abx|
o AL

ot

Ct= O X Ol M = RMGRE 0| &75}0{ Backup Set ID = 10| slf &5t= Backup Set=E AHA| StCt,
[0dl 11.23] Backup Set IDO]| 7|4Fst uiQ] Abxj| A[L}2|2

$ tbsqgl sys/tibero

SQL> set line 200

SQL> col START_TIME for a20

SQL> col FINISH TIME for a20

SQL> select * from V$BACKUP_SET a;

SET_ID START_TIME

FINISH_TSN RESETLOGS_TSN BASE_SET  SIZE(KB) IS_PARTIAL 1S_INCREMENTAL

1 2018/06/11
2018/06/11 37093
37109 0] 0 453588 NO NO
YES

2 2018/06/11
2018/06/11 37361
37377 0] 0 453588 NO NO
YES

3 2018/06/11
2018/06/11 37390
37406 0] 0 453588 NO NO
YES
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3 rows selected.

SQL> quit
Disconnected.

©

tbrmgr delete --backup_set 1 -o /home/tbrdb/work/7/backup

Recovery Manager(RMGR) starts =

TmaxData Corporation Copyright (c) 2008-. All rights reserved. =

RMGR - delete

DB connected
#1 of #3 backup sets erased
RMGR delete ends

$ tbsgl sys/tibero

SQL> set line 200

SQL> col START TIME for a20

SQL> col FINISH _TIME for a20

SQL> select * from V$BACKUP_SET a;

SET_ID START_TIME

FINISH_TSN RESETLOGS_TSN BASE_SET  SIZE(KB) IS_PARTIAL 1S_INCREMENTAL

2 2018/06/11
2018/06/11 37361
37377 0 0 453588 NO NO
YES

3 2018/06/11
2018/06/11 37390
37406 0 0 453588 NO NO
YES

2 rows selected.
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Backup Date0j| 7|dFst U] AR AlLI2|<2

RMGR2 At&Xt7} Backup Date 2 x| SH(--beforetime &44) Al ZF O| M 0f M4 E 2= Backup Set2 4

Mg 4 U

Ot ol MOl A = RMGRE 0| 2510 "2016H 062 17 12A]" O| & Off M4 & 2= Backup SetS AHX| St
Ct. Backup Date’= YYYYMMDDHH24MISS SEf 2 T A| 5T},

[0dl 11.24] Backup Date0f| 7|8kt tHQf Atxj| A|L}2|2

$ tbsql sys/tibero

SQL> set line 200

SQL> col START_TIME for a20

SQL> col FINISH _TIME for a20

SQL> select * from V$BACKUP_SET a;

SET_ID START_TIME

FINISH_TSN RESETLOGS TSN  BASE_SET  SIZE(KB) IS_PARTIAL IS_INCREMENTAL

2 2018/06/11
2018/06/11 37361
37377 0 0 453588 NO NO
YES

3 2018/06/11
2018/06/11 37390
37406 0 0 453588 NO NO
YES

2 rows selected.

SQL> quit
Disconnected.

©

tbrmgr delete --beforetime 20180612120000 -o /home/tbrdb/work/7/backup/

Recovery Manager(RMGR) starts =

TmaxData Corporation Copyright (c) 2008-. All rights reserved. =
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RMGR - delete

DB connected
#2 of #2 backup sets erased
RMGR delete ends

$ tbsqgl sys/tibero
SQL> set line 200
SQL> col START TIME for a20
SQL> col FINISH _TIME for a20

SQL> select * from V$BACKUP_SET a;

0 rows selected.
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11.5. Tibero2} NetBackup ¢S

NetBackup2 E{ Z2}0| = Y 3 S AT EQO{Z M, Chefer A0 ot 2tH 5t 7 et o O E

2z £R4d 3 M St

T =

ﬂlb

TiberoO| A 57 &2| XHE AFE 5 M Veritas NetBackup2 2 Q] It X7 2 =
274 & Tibero2t NetBackup 2SS 2|3l A = NetBackupt TiberoZt HAMS © 2 A X| |0 Q0 OF EHC},

1]

|

1. NetBackup ¥ &2 25l Al = TmaxData 7| & X| 2 0| 275t NetBackup ¥ &0| 7t= ¢t TiberoE
Hr 2 NS ZOLOof ghrt,

2. NetBackup & x| 3 2t2|0f Cf 5t XAl B L & 2 "NetBackup Documentation"g & 11 8L},

11.5.1. NetBackup EZAMHA

STt 2E| XS AESHAM NetBackup2l Y It Mg A 52 5H7| !oilM 2t0| =282 S HZE 5L, Net
Backup At & 2E0[HES| 7|2 Y2 S &l Of ettt

NetBackupOfl 228t Tibero 2j0|E2{2| A MH

Z7| HEf0 = $TB_HOME/client/libdl| U= dummy 2t0| 22 2| S 2t HZ &[0 AT} dummy 2H0[ E 24 2|
E2 AFESIX| 2™ AKX 5L 2 H NetBackup &3 2t0| 22 2| & HZA G F=0{0f St

libnbclientcST32.s0

libnbbasecST32.s0

— libxbsa.so

libvxcPBXST.so

e 64bit EH4
— libnbclientcST.so
— libnbbasecST.so
— libxbsa64.so

— libvxcPBXST.so
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NetBackup At ¥ E2]0|HE 7|2 M H

e NetBackup M 7t A X|El M &S| /etc/host

I
O|HET} MR HNEC SAEQ P FAS

(7]

tlof s HMO SAEQL P =4 8l NetBackup 22t

e NetBackup At 7t M X|El MO A NetBackupO| HX|E 420 db/altnames C|2E{Z|E 45t

NetBackup 2cI0[HET X2 HAS2 2 AES 0[F22 7K = gl ofe S dd ettt

rot
o

e NetBackup 220|HE 7} A X El HAQ| Jetc/hosts Lt 0| NetBackup A 7t A X2 HAQ] S AEQ}

P R4S 75D, 8T HAC BAEQHP FAB FIBIC

e NetBackup 22I0|HE I} A X| =l H MO A NetBackupO| A X| =l Z 20| = bp.conf TFA 0| CHS 9| LY

&2 F7ret

SERVER=[NetBackup A/H7} HXH wlo] TAE]
CLIENT_NAME=[NetBackup o] EZ} HA]H HRlS FAE]

=3 23| X2 9|8t NetBackup B2 A} SHAMA
OS2 57 22| XHE AFE5H7| fI6i A NetBackup 22| A 24 & A X oh= B of of st A Ho|Ct.

e NetBackup 22| Xt 2&0| A X| =l H A 2| Jetc/hostsOll NetBackup Ot AE{ 7t A X2l HAQ| S AEQ} P

o NetBackup 2| At Z2& At & NetBackup AtAE IF A X = HA O rootet s E5t= HIZRHEZZ F
£ 5iC}

o NetBackup 22|X} Z&2| [Master Server] 0| A ‘Configure Disk Storage Servers's & 5t0q
NetBackup AtAE{Of| A A& & C| A3 E 'AdvancedDisk' 2 A EH SICt ReadyStream O & Al K| B4 210
AI.Q_ St |:_| =] E.I EI = AI_-{EH ol-l:i-

e NetBackup £2| X} 2 & [Policies] & 0l A| New PolicyS 24 §tC}. Policy2| O] 2 NBU_BACKUP_POL
ICY_NAME, NBU_ARCHIVE_POLICY_NAME iparam0fl A A& 3+ 32 2 M A BiC}.

[Attributes] & 2| 'Policy type'S 'DataStore'E 4 stil 12 = 22 MFSICL [Clients] B0 M
[New] HE S 28|51 NetBackup ECI0|HEE HX|& HAME SFEHCL.

e NetBackup &t2| Xt £ 2| [Host Properties] &0l 2= [Clients] 0| M S5 8 NetBackup 2 2t0]
HE HAO| EAE D AKX FEet YX|St=A] =HIsTt.

o 27 BRI B4 B -p, -parallel SHS A 4 UES of2f o 2ol MYCE

— Storage unit & 0| M al| & A& E 2| X[ 0] Maximum concurrent jobsE parallel£ & & E thread 7l 2
Zth gt 2 2 M etCl(Tibero= Z|CH 1670 £ parallel2 AtE St ALH).

— Master server &0 A [Global Attribute] B0l = Maximum jobs per client &{S StLte| S 20|
EO| M parallelZ 2 #E thread 7 52| Z|CHgt2 = HF BTt
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— Master server 2 FO0f| A [Client Attribute] B0l ! = Maximum data streams

EO| M parallel2 2 E thread 7 52| X|CH g2 = ALt

— Policy 480l = [Schedules Tab]2| A7 &0tCt A7E 0| A Media multiplexing &k

EO|M parallel2 A3 E

11.5.2. 5+ 2| X} &4
of

NetBackupOi| A = B4 2 mtel

|
Hoz HYLX| E2 SEfoAM

thread 7§ 2| Z[CHgt2 = AFotCt.

of of 2ok 22| 7t O| RO X M =0 =+ 2h2[AHE ?f et mieti|H 50| 3¢

Q0] £ 5| 277t BIHSHE 4 UL

Che2 =7 He[Xte etEdFo| A8 5 = Tieto|Eof thek dFo|Ch 2t mEtn|H = S& M30| 7ts
StCt.

m}ao| g Ay

USE_NBU_FOR_BACK Ct=2 dEgtoll ciet dFolct.

UPSET

Y 23 Ze|Xto| o5 BackupSet A2 2 NetBackup AlH 0
HEEOf Y=

— N : NetBackup A HOf| X &El BackupSet2 7t & 4 ULCE (71 24k

TAC 2E80M= 2= Bt sdet 22 dFE 0 A0{0f

rol

FC}

USE_NBU_FOR_ARCHIVEL
oG

AF ol Yg &% E1IOIEW1IOI/\Oﬂ/\‘l oé\éEIE Ot7tol 2 Z 7} Net
Backup A{HOf| MEE[0 HHEH, & I of = NetBackup M A10]|
ZXfst= otZtol 2 28 20 E—_rL 7‘._30”5._*'1}. (ZI2akN)

(&)

USE_NBU_FOR_ARCHIVELOG=YY &% with-archivelog, archive-
only, restore-archive-only 7| S & X| 2 StX| =L,

NBU_ARCHIVEL
OG_SEARCH

A ol v B NetBackupd| HHE OopFtol2 2IOASE
v$archive_dest_filesE £ 3| 755t 0| & 40| S & 4 QUCH

(ZI=4k: N)

NBU_OBJ_OWNER_NAME

NetBackups Sl H-d == Y Yol Hets of T mteto|Eof] 43
otatez2 4o, S+ o= s F mh2to|EH ol g0 ot =2t
O|AHE MMM 29218 usernameS &1 SHCE (7] &2 ™)

NBU_OBJ_OWN
ER_GROUP_NAME

(== RS
NetBackups Sall d-d== WY ot Aets sif g metn|Eof 2d
o gt0| ot Zet

ok
E
|0
Hu
wx
0z
el
=k
_E'_
_IHI
gy
=)
=2
rr
%
o
E—I
o
=]
_V.Tl
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m2}o|g oy

NBU_CLIENT_COUNT Tibero QI AH AT} QX 5He SEF QI HAS X2 M Bt

00f| A 10 AtO| 2 M35l 301 0f 5tH, NBU_ARCHIVELOG_SEARCHE
YE =Skl A2 NBU_CLIENT_COUNTZ) AL
NBU_CLIENT_HOSTNAME_#2| 47} &0t0} StCt, (7] 24k: 0)

-

NBU_CLIENT _HOSTNAME_#|SID#NS QI AE A IDE ZH= Tibero QI AE A TJL QX 5H= HAIQ] 5 A

E=Z #% Ojb‘—E:I A &FEH AE-I)gél_ (7'57}. ||||)

NBU_SKIP_HOST_CHECK |Hdzt0| Y &% Tibero QAAHATL f[X|5t= HAL SAEQR
NBU_CLIENT_HOSTNAME_00 A& |0 9l = Zto| Z2X| H| m&}X|
|- (7|E7I- N)

ol
==

o
_o'ﬂ
rir

NBU_BACKUP_INST_SID [NBU_CLIENT_HOSTNAME_00| MA= HAIQ SAEQ
Tibero QIAEH A Q| SIDE A SO (7|1 254

1]

|

for-standby 7| 2 AR StA| t=Ct.

11.5.3. 57 Z2|XIE 0[S 8t NetBackup AFZ K| A

NS WAL BF AEE F 27 HAXE US 2 HUS 1) 02 2 20| NetBackup0ll # 2 BHCH= of
ARI7H B 5| 3 elo] AE o= NYECHH o1 S0| 4 B3 2Holct

[0l 11.25] NetBackup A|LI2|<2

$ tbrmgr backup

Recovery Manager (RMGR) starts =

TmaxData Corporation Copyright (c) 2008-. All rights reserved. =

RMGR "-n" option not used (USE_NBU_FOR_BACKUPSET=Y)
backing up to RMGR_NBU_BACKUP_DEST= /tibero/

RMGR - Backup (FULL)

Initializing the backup progress, it may take few minutes...

BACKUP  (set_id: 1, ts_id: 0, df_id: 0)
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100.00% | >| 12800/12800 blks 16.01s

Synchronizing. . .

BACKUP (set_id: 1, ts_id: 1, df_id: 1)

100.00% | >] 25600/25600 blks 17.02s
Synchronizing. . .

BACKUP (set_id: 1, ts_id: 3, df_id: 2)

100.00% | >] 12800/12800 blks 16.01s
Synchronizing. . .
BACKUP (set_id: 1, ts_id: 4, df_id: 3)

100.00% | >| 1280/1280 blks 15.04s
Synchronizing. . .

Switching an online logfile...

Backing up the control file. ..
Control file backup seucceeded

Database backup succeeded
RMGR backup ends
$ tbsqgl sys/tibero

SQL> select * from V$BACKUP_SET;

SET_ID STATUS

START_TSN FINISH_TSN RESETLOGS_TSN SI1ZE(MB) BASE_SET BACKUP_TYPE

1 COMPLETED

2020/12/30 2020/12/30 83

36321 36338 0 445 0 FULL
NET_BACKUP NONE

/tibero/

1 row selected.

oM 7| &8 0|X 2 IS S22 A QB LINK| 27 2H2|Xt 7|5 OIA] 28 510{ 99f U M A X S &
Ol% 4 QJCHH NetBackup TS0 MZ8H 202 2 4 Ct =27 2| KoM MK 2 MAE el me

=
&, A2 NetBackupd| M d-d == Tt Of F, A7t HHE AHE 2 50| &E =X pd=C
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11.6. SeHA|=E CO|E{H|0| 2

Tibero= CHYer MY 3 =+ AILIZ[2E N SSHAI 2 e ot 0| 2 2 = WY ot s at
olF =77tK &3 - A OIO|E{H[O| &~ & O

= - =
o AZHo| HY 4 UCt S5, ROl A
k=2
=

7] SlohA = et mrel

_'_

O|l{st HE 2tst7| ?5tH Tibero= W] Y gI0|= DB HAME HAZE = EE o+ U= SHAIHY O
O| E{H| O] & (Flashback Database) 7| 52 Al & StCt.

11.6.1. 7|2 7|= U EX]

E2 Al DjO|E{H|O| A T 2|A| I 2 HIO[EH|O| A S It AR WEA =S & A= 7|5
O|Ct SQL HEO{ ALTER DATABASE 7= 2 = ZcfA|H 27 mtY 22| I Sef Al 3 Jhs ot

Tibero Scf Al H|O|E{H| O] & T 52| SE 2 ChE2t 2L

e Flashback Marker A| &7t X| L O|E{H|O| A S AR Z| S8 T ALS K7L LS SHAIFIIK] 220 5
BFCt. Flashback Marker= 2 2| HA L = 0|0 X[ E EciAlH =21 WA 2L st= 7| =0| L}

ALEXLZES QL == 3 AF
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o
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o
Rl
6
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A
oA
H
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>
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0
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o
)
o
=
)
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I
Tol
E
=
N
>
£0
ful

e 2| Resetlogs TSN O| M2 2= 3| HAIH 4 ATt 0| S S AESHHE AO|EQl 2F FH[Jt
Brol Jhe ZH[OAM Resetlogs FE2= S A/LE|2 HIAE & OB H| O] A F A H-dSHA| AL
WEA 7|E JEH 2 52+ AL

=

e Tibero Standby Cluster At & switchover/failoverS &M & I 7| = Primary DatabaseS X 71 = 5tX|
oF 11 W2 A stanbyE M EHA|Z £ UALCH

11.6.2. M| =4 2 M|t Atk

Sci Al CO[EHH O A= A EXMots MYUS =5 HZE UAHE 2l Y07l M=o ch=t 2
2 ArZE0| 112 & 0 Of St

I Mot= el HOIE mpof thoi Bt Sef A% Jtsstot. &&= Ol ofEf ot
|

|
o
=

X
=3
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11.6.

o SciAHMot= A Ol 2 FIHl Tt 2 A5 2 2 O O|E{H| O] A0 M A M| =Tt S 2| H Tt 2 AR of
X g27) W =0l g 2t2fsl F ofetrt.

o Drop® T O[Ef Tt S Drop|7| M o2 E2f Al 5k2{ ™, o T ClOIE| TS| el mplo] Zxjfofat
BICh BN 4% F WOl Il S =RASH2HE J10| ST} S0 QHYECE,
o B AR JIE2R BIO|E AW 0| AL renamef| K| B, I O Tt 2 = E &Y,

o Offline® E|O|E& AH O]~ & OOJE I 2 Sef Al of &0l M A 2| = B, 5= dropdf OF SFCt,
e 37|7t Extendz Hf|O|Ef I 2 CHA| 2015 A d=C

e Shrinkz!l H|O|E It 2 Sef Al ZTtstrt. ©, ol S HI0|H It = offlineAl 7| H
| O[E{H| O] 20 Bioi M= SeH Al JhSStCt. O = sff g Lol o M= HE WY
=2 StofloFstrt.

o ZIEE WAUS MU HUCHH O|X VK| ZX Gt SehAM™ 2] FE = AZHRICH ZchAS 224 S CHA|
2t 3talf OF 5HH, Flashback Marker= M S FE CHA| 4 ECHL S, HEE It 1HEd o[ ez= &
SH A% C| O|E{H|O| A& SISt HEE I 2 0|0l M- E SefAY 21 ItU =2 MY O 0]
B oA ZHEE mU0| UX| = 0|4 AtS e 4 QiCt

o B OB It HAEE Ut E Media Recovery 0| = 7| & ZefAl 21 U 2 ALESHA Xt S
CHH, 2t 5 +& Sl Resetlogs 2 2 SHA| 20LOF 5HH, Flashback Marker O| £2| Se{Al 27
oA S0 =X 7t 2 &= OfoF BHCt

Slef2.2 M2l HOlE| THLT 2158 1Sl AL siol HOlEi ol
g £7|310f B2HAIH 2YS M A 740

= A —
ZH 2 Media RecoveryE +d e [ Redo 21 & 7|2 %EHAI S E2I0r 55517 EEH-v-Oil —EL ds
Ol B2 Mot 4 QUL Mt SchHAY 24 S H|E8Y3tcle AS Fdst=0, H2dal 2 3% =
A 20 ot EES 2F =7|5HEICt

e NOLOGGING ZE &= HAESHX| &=Lt NOLOGGING ZEZ O O|E{H| 0| A S A2 5IH S A8 2 T}
SSHX| 2 NOLOGGING 2ZEE A% 7|ZH Setol ZeiAM 27t Q7| 20| P HES=2 2
AlEHO| E7t5t04 F ol 7§ &l aj2fof Hio|EH o] A2 Ol S &0 Ct.

o LOIEH|O|A S H& SEHOFEF MOUNT 2 =0 A SE{ Al TO|EHH| O] A& 7| 50| A& 7Hs 3t d
2ol 2= el M SefAl=sl oF 51| i Z O Tt

3. SEHA|Y I11I0IE1|11I0I" 1 ol x|

E HOIME CHESl ALZI2 8 SoM S2A COIEHOI A8 A7 BN 2 09 4y, 22
2495, 1212 4K BAAH O[S0 A 8 HEET] O/ FS 25 MOUNT JEHOIN B 42 71
Satct

o SciAH 21 o 91 24 st AlLE2

Sci Al HIO|EH| O] A& 2 AlLte| 2
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o SCHAIH HJOIE{H|O| A A3 = MISSING It MM AlL}2|2

ofH

StiAlY 23 0y Yo 2 g4zt
gt =20 ot 7=, Fg 0 SL5HI|of ol E &Elste Bl 20k T E A S A 20 o TS St
J1s2 RASHA 7| =0 SeiAlY 20 M= 05T StLTH 7tSSiCh S A% 22 mhedof of o
ME et 20 ool “3.3. 27 mprg F ot

Sci Al 27 ot s FOME 20l= sl E L2 =2t Sei
Of Sttt SeiAY 2 & EdstA7|7] flaliM=
7t ME =0 AO{OFSHEY,

N 22 BYEH0F 2Y 5 BN 22
7] F

LASHBACK_LOG_BUFFER

FLASHBACK_ LOG_BUFFER /2 YHIM 92 LOG_BUFFER %t9| 2t 7} H&EIC XbM B Z2t2 A X

AO[ES| 28 Y40 &A=

oC
o
1]
kO
ol
il

[0l 11.26] Z2HA|4 27 mtd MM 22 M5} AlLI2|2

ALTER DATABASE ADD FLASHBACK LOGFILE THREAD O GROUP 1 */usr/tibero/log/fblog001.fb*"

SIZE 512M;
ALTER DATABASE ADD FLASHBACK LOGFILE THREAD O GROUP 2 */usr/tibero/log/fblog002.fb*"

SIZE 512M;
ALTER DATABASE ADD FLASHBACK LOGFILE THREAD O GROUP 3 */usr/tibero/log/fblog003.fb"

SIZE 512M;
ALTER DATABASE ENABLE PUBLIC FLASHBACK THREAD O;
ALTER DATABASE FLASHBACK LOGGING ONj;

S2HA[%Y CO[E{HIO| & &l AlLl2]| 2

t0] 155670921 CO|E{H|O| A S Zt7t2 1t Q1 1500002 2 S Al 5t ™ H|O|EH |0 A S
o

[0l 11.27] E2HAI"Y CflO]E{Hj0] & &3 AlL}2|2

SQL> ALTER DATABASE FLASHBACK TO TSN 150000;
Database altered.

S2HA % CIO|E{HI0| & &S S MISSING I WY AlLl2|2

A TSN t0| 155670¢! CO[EH|O|AF ZH7hz 2pHQl 1500002 = SefAlY ~d =5 Ch52t 22
Ol 27t 2 et f Dropel Lt S =| &2 OF ot o 2 2t 8PH QL == Z A Z 4l SHH O OB H| O] &
7t AStH AN 22 2835 Sef A=
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[0l 11.28] Z2HA|4H CflOJE{HIO|A 4138 = MISSING ! MM AlLl2|<2

SQL> ALTER DATABASE FLASHBACK TO TSN 150000;

TBR-24127: Database flashed back to the target TSN %1$u but not completed,
because CF-DD correction is required due to the originally existed at the target
TSN or newly added datafiles during roll-forward.

1) Find MISSING datafiles from v$datafile.
2) Restore the corresponding backup datafiles.
3) If they were newly added after the TSN %lu, create the physical files with
the datafile id each.

: SQL> ALTER DATABASE CREATE DATAFILE <file_id>;
4) Rename(0S cmd) the corresponding files at DB_CREATE_FILE _DEST to their
original names.™
5) Rename(SQL) them with each of the names at step 2 and 4.

: SQL> ALTER DATABASE RENAME FILE “current_file_path® to “"renamed_file _path®;"
6) Request flashback database query again as followed.

: SQL> ALTER DATABASE FLASHBACK TO TSN 150000 CONTINUE;
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StLEQ| T O[E{H| O] & QIAE A LHOAM B EMMME O Z F0l SQL =&0| 25 HBUEAL S5 X0|
E

HEAZZ AZE o2 742 HO|EH| O] A& QIAEH AT HO{oh= ERMMMO|M = 242} CFE O O|E{ H| O]
2 QAABEANNM S SQL ZE0| 25 SAI0 HSUEAL EWE + A= YOl 2RI

Ol oY 7o == E£= CfE S/ HO[HH| 0| AT} EHO{SH=
(Distributed Transaction)O| 21! StCt TiberoO| A = &4 ERH M
2 23 (DBLInk)E Salf A& &tCt.

= Al 6P7I @lal XA E1|0|E'||ﬂ|0|

12.1. XA

Tibero= X/Open DTP(Distributed Transaction Processing) 7+ 22| XAE X| & L} XA= 2PC(Two-phase
commit)S 0| 85t 24 ERNMM S X 2| S},

LIS 2 XAZL {8 A S&St=X & LELY = 180|

[18 12.1] XAS| S=HAP, TM, DB2| AlS =)

AP

1. et o 2 XA= E2HA M 0 L| X (TM: Transaction Manager, O| 5t TM)O|| 2|3 ZC|H|O| E=IC} J+&
HX O Z2|AH 0| = Z 1% (AP: Application Program, 0|5t AP)2 TMO| E4F ESHMO| Al &S &
==

2. TM2 AP & 2 10 O{H O O|HH| 0| AS] =Tt T B4 ERHRMof &0{st=X| &olstct, O
CtE 2t CIOIHH[O| A L =0f| A EHM O] Al 2SS LRICH 2 O O|HH|0| A - =0f Z 4 EGHA M
Of A|ZHg el Il TMS LH 20| 137§t EGH®M ID(0| 5t XID)E THEO{ A &H MEstct, OefH 2t
HO[EH|O|A L E= Of XID2} HEHE 4o EHMM S AZSICt QO 2 APERE EH22E 2F2

O|AlS

ol g =4k ESHAMHO)| of 8 20| 2f1 el A Btrt,
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TM2 3l E XIDZ =& E2HAE0) ZHO{ T ZF O] O Ef 1| O] =of HE I EME SAO| =S |
Algtet, 5 OO0 A= OIS 5t1l, Y5 HIO|EH| 0| A= EM S St= &0 XX AEF
TME Two-phase commit mechanisms S5l 3 stCt

Two-phase commit mechanism=
Moz +HEUSS BHstE T A AU Z2E20/c}

7t 25 &M AR AL EHE = AE 2Tt

= ot= 2= HOIEH 0| A7 H &
=i ESAAE0| FHoet 2= O O[E{H| 0] A

Two-phase commit mechanism2 Ct2 2 20| & CHA 2 &{0| O| FO{ RILCH,
e First Phase(E = prepare phase)
First Phase= 2 O|O|E{H|O| & = =0f S!S St7| ?/ et =H| 2% tHA O[Tt
CH2 2 First PhaseZt A3 &)= 20|},
1. TM2 Z HIO|E{H| 0| & = =0f B! S FH|5tEl= prepare M A X[ S EHCE

2. 2FS @2 A HOIHH O A= SIS ZH| etk AL S 5t7| fleh TH| AYoll= 2Rk 2| 220

g we |
HE(Lock)S HHSZLE 20 U S XIS XYl S0| ULk

3. ZHHIO|HH O] A= FHE! EH| 6 20f Wt TMO| 83 = &I 25 L2ICt HE FH|TH 25 £
Lt™ prepare”t 4S8 A0| L, AHE! TH|IE 4 1f 5tH prepare”t &Il 5 2 O| T

e Second Phase(®E = commit phase)

TM2 &0 et 2= OO|EHH| 0| A =2 2 H prepare2| gz MAIX|E &S 74X CH 7| BHCE O] THA|
M= M &2 prepare2 M A X0 whef ol & 2247 2T

= oY

=l St OIO|E{H| O] & 'L E2tE prepare ok HA|X| & BHX| 2™ O] EBMM 2 HEIE
4= QIO HERSED, 2= OO B H| 0| A - =0 B HAIXE B2 s S &S S
StCt,

718l ZE OOIHH 0| & L EZ5H prepare ok HAIX| & 2™ CHA| 2= H|O|E{H| O] A
LEO HUHAIXE 2L 2E &Y S 78I S
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12.3. XA2| In-doubt ETHZM X{2|
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12.3.1. DBA_2PC_PENDING &

igdste 2|laAE &a MElstAHU 208 HH2EM 7O E FHIE
T HEHOIM HERITS o2 = Chs MAIXFHS E= SH)E 2A Rote 97t &2 4 UL

H = S Al TM2 In-doubt EZH X4 M 0f| 7
MOl H1 U= 2[AAT S 5HA Bhet = 0{0f
EMAZ 2 M i Elﬁ\_éE gt
E{ M2tz = 7{ol =
F HOUE[ ALt EYE = 6._’5
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2o TM2| thE 23S 7102 OF BHot

QiCt et ChHg HAIX 7 2
A4 2Z In-doubt ERMEMO| 2}
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1=

=
=13
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0z

Zt4 51 2L E In-doubt E X M S X 2| 3| OF 5Hi= Z 2 7+ LA SHCHH DBA_2PC_PENDING

DBA_2PC_PENDING H& @A A Z 1 U= XA ESHMM =2 X[(XA Transaction Branch)2| § 2 &

20 F= 70|

CHSS XA ERT4M 2%/
O AL BUES FHT SUX S M}

[0fl 12.1] DBA 2PC_PENDING & =3]|

SQL> SELECT LOCAL_TRAN_ID, XID, STATUS FROM DBA_2PC_PENDING;

LOCAL_TRAN_ID

2.16.18
1.1000.1000
PREPARED

1 selected.

HEE xT3|5t= ofO|Ct 2 Ol M0 A= XID2 FAIL_TIME 2 & 0| &5t
%2 M

ULt 02{H off g XA EHAHM

M12ZE 2A EGZHM 207



SQL> commit force "2.16.18%;

Commit succeeded.
DBA= ZAl 715! (commit force)2 Sall S e 4= UCH
SQL> rollback force "2.16.18";

Rol Iback succeeded.

TMO|| S8t M4l 7{lo] OfL| 11 DBAS| Qoo AX¥ oz Hilg A
2= O 2 Yot A=Ct

—

o]
2
%
oft
x
>
[m
|-I'LI

2
=
T
10
2}

CH2 2} 40| FORCE_TIMEO| DBAZ} ZHA| 2 7SI 5 A| 40|

—

ocC

FoF A

mjo
mjo

(el 3
=

+
$0
Il

SQL> SELECT USGMT_ID || “-" |l SLOTNO || "-" |l WRAPNO as XID,
TO_CHAR(FORCE_TIME, "YYYY-MM-DD HH24:MI:SS") as FORCE_TIME
FROM _DD_PENDING_TX;

XID
FORCE_TIME
1.1000.1000

2018-01-01 15:00:00

1 selected

Sl = XA EBM M BRI X| O] H & = TMO| xa_forgetS 0| 83510 O 0| & XA E=HMM 2l x| H 2t &
2 ot HEstH sf T HEE M etct, Xt 22| XH(RM: Resource Manager, 0| St RM)OlAM = TM2|
RFO| A7| K= XA EHMME Bl x| HEE MASHK| =Lt

— LS -

12.4. E1I0IE1H1|0I¢ g3

CIOIE{HIO| A &3 = A U|O|E{H| 0| A2 BO|E{ & AFX| 22 HO|E{H|O| A2 OB M E H 2L

—

— A
= Y S M Sett HOolEHH ol A IS AFEsHHE 24 OO 0] £2| O] E{0f et M, +TO0l &
SIH 2l A EMMMS X2 & 4 QYCh SA EMUMS EMMMO| AXIA S 2 E517] 25 XA

ol
@} OtEEIHX] 2 Two-phase commit mechanisma AtE $HCY

—

12.4.1. 4IO|E{Hjo|2& &3 MM, A7

CIoJE{HOl~ E 3= St 22 E2 Hetof metdd 3 HA Y™ol Th=C

— OO =
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e

Public DBLink
AtEXIeL CHE AFEXIESE HO|EHH|OlA E3E o8 & AULCL Public

ClO|E{H|O| A 2135 MA 5
DBLIinkE MA5}t7| ?I3i A = create public database link & $t0] 210{0F LY,

CH= 2 Public DBLIinkE 444 5= of 0| C}.

create public database link public_tibero using "remote_2-;

2] ol 0| A using & O] F2f 'remote_2'= HZ < | O|E{H| O] A5 Jt2|7| = 0| S 2 2 tbdsn.tbr Lt Off of

= OO E{H| 0| A0 A& FEIF X FE0f A0{OF SHCL.
CHS 2 Public DBLINkS A|7{5h= of| 0| Cf. Public DBLink= drop public database link & gt 718 AL

AN AE = AL,

drop public database link public_tibero;

Private DBLink

HOolHHOlA HIE MMt
2|3 M= create database link # §t0| Q/0{OF &L}

ArS AR CI O O & F 3 E AHE S 4 AL} Private DBLInkE ‘4 5t7|

Ct= 2 Private DBLINkE - 5= 0| O| C.
create database link remote_tibero using "remote_1-;

2] of o M using & 0| 2| 'remote_1'= HZAE H|O[E{H| 0| A F 7I2|7| = O| F2 = thdsn.thr I+ 0f 3
T CIO|E{H| 0] A2 A HE I X ZE|0| U0{0F BT, O] T O|E{H| 0| &~ & A= Private DBLInkO| 2 2 4
gt AFEX 20l = AFZE 4 gl

CH2 2 Private DBLINKE | 7 5F= 00| C}. Private DBLink= A A 3+ AF X}OF M| H & 4 Q) T}

drop database link remote_tibero;

12.4.2. HZA OO|E{Hjo| A 1A
3 St =2 CHS 3 20| 5 JHX| 7t UL,

T4 Ho[EH| 0| £ 2ol HAHO| AtEst= Ad S Bds5t= Y

T T
A8t D9 HAYIES A3 2 ol o|E{M ol Ao M Bich B, AFE D2
WA S 718l A F0| 217 ol O[EI 0] 20| ZRsHOF BHCk OfH BRI} ALS
foll = X %8t DS} A AZ3HO
o 3 | =3iCt,
= clolefso]

4=

gt A

-

St 2t HIO|EHIo[A~ 3 E IS
Hoh AR E= 2O H( ) A0 A= AHE F

Ol & =0 otelf ol Mol A| "password"Z I§ AR =Tt L= A
=

£ 3 dgo dufstA =t

ok
4o

2

o
T




a3y Y ay

A HEE AE | HYE S ALZXLY IDL A EE ALES I Z O O|Ef{H 0] A0 H %
SrCh HIOIEH| O] & J 3 & AFEst= AFSALS] ID2 I A =7t 214 H| 0| B H| O
20 SLSHA EA4 sl oF eFCt

AYS ANEotA GBI 2 M HEE AZY 2 H&ot =S dd et I
2fA HIO|E{H| O] &~ I & AL St= ASAIE 2 CHE ID2 I AAES AFS T

2174 o O| Ef 1| 0| A0 2 517| 93+ #H 2 CREATE SESSION S| 52 7h8 0f 30, T 0| Ef | 0] A
23S S5) A2 CIOIE{HI 0| A HZO| AFRE AT WS 2 ABRIIL H S5/ EO2 Het

2|0l 2l5 OF Bt} £3| Public DBLINkS| 20l = 2= 22 AFZX}7F ®1Z O O|E{H| O] A0f| Cf 5 # 5t
S Z7| Y20 2510 ALE3H OF BHr.

il

=2
=

ro

RS

o

AE S 0| Est= HIO[EfH 0] & 32| 4o Of| 0| .

create database link remote_tibero connect to userl
identified by "password® using "remote_1-;

Lt

rlo
gl

M HAZE AEES ol 8sh= HOIEHH ol & F 329 Ed ofo|Ch

create database link remote_tibero using "remote_17;

12.4.3. HI0|ES0]

CiojE{HO| &~ H 3 E Soll 22AE +
=
=

= & off HiO|E{H| 0| & Z A2 T &0| TiberoZ} OFH EHE DBMSELH
ZtZtS| DBMSE ?l et A0 E | O]

SH
o
=35 Glo[E{H 0] A IS £ E 4 Yk,

il S A0 EROlof MEBtCt. 70l E90|= ¥4 DBMSO| &
Sl 5t 1 A4S CHA| Tibero MH 2 M &80 CHE DBMS
<0l = sl & DBMSO| B 8t A O] E9)| O] H}O| LA 2| 2F &7 T

Tibero M = C}E DBMSO]| & R &
£ 3510 Tibero A|{H 2 £ B ™ & g
ZO Oo|EHH|o[A~ - T V| 5E AEdt= 8
O] & RSlC},

= Ho M= DBMS HIHEZ A O[EQ0|o SFE HAYStL, HO|ERO[2l Tibero A/H 7t &2 HAO

S = ™
EMots 422 HE MY EXfst= B9 E LOot=Lh Lot A0 ER 0|0 MsSote s 2 2 E

—
gy

DBMS HIC{H A 0| E40]

CHS2 Tiberod| M HIO[E{H| O] & H 3 7| 5E X5t A= T E DBMSS| 72t A 0| ESY 0| HiO[LH 2|
ol

230 Tibero Z+2| X} QHLHA]



DBMS HIC{™ HoIEgo] =272 pBMS H{A

Hio|L{2|E o]

Oracle gw4orcl C Oracle 9i, 10g, 11g, 12c, 18c, 19c
[&]

— Oracle 2| A= 64-bit OSO| A 2k X| 2 5t
Ct.

i

— client/bin/0fl ! = gw_install.sh A3 B E

Se5t0] 2 BPHYS B 4 ULk

DB2 gw4db2 C DB2 V8, DB2 9, DB2 9.5

MS-SQL SERVER tbgateway.jar |Java MS-SQL SERVER 2000, 2005, 2008
Adaptive Server Enter |tbgateway.jar |Java Sybase SQL Server 10.0.2 or later
prise(Sybase)

GREENPLUM tbgateway.jar |Java GREENPLUM or PostgreSQL
MySQL tbgateway.jar |Java MySQL or MariaDB

ZtZtol A0 ES|O| HIO|H 2] = DBMSS| HEOf et CHE 4 U7 T 20 HEO| SE= 7 0| E90] H}O

HE| & A8 A S ettt

o

i
1. DB2 A[O|E9J 0|2 &< HP PA-RISC H &2 X|{5tX| 4Lt
2. MySQL A 0| E9J 0] 2] Z <2 mysqgl-connector-java 5.1.19 O &2 HH& AL af OfF StCY.

3. /0| ESIO| £ Sall Oraclel Z2{AIX & s ot= 2 ol ZHAIX WO A local commits 4
St
=

AOIE¥O0l= HZE DBMSZt M S5t= 2to| 22 2|7 & 2 5tC. 2t0[22{2| & Tibero MH 7t B X & X
4 UCHH Tibero MH2F 22 HA oM AO[ER O] Z2MAE 45t HIO|E{H 0] &

= oY & At dIE AOESOl Z2M A= s HIOIEHH Ol A 3 E AESH= MM0|
=

A O O —_—

Ct= 2 Oracle MH 2t HAZASH= O|O|E{H| O] A A E ALESHY| Rlal thdsn.tbr It S A F 5= 0 O|Ct.
<<tbdsn.tbr>>

ora_dblink=(
(GATEWAY=(PROGRAM=gw4orcl)




)
CIS2 DB2 A{Het A

<<tbdsn.tbr>>

db2_dblink=(

(TARGET=0orcl)
(TX_MODE=GLOBAL))

Z5t= HolEfH| 0| & E IS AL SHY| 2|5l thdsn.thr IHY S A H 5h= 0f| O| Tt

(GATEWAY=(PROGRAM=gw4db2)

(TARGET=sample)
(TX_MODE=GLOBAL))

)

#= M

PROGRAM AO[ES|o] "o 2| | X|0f cHet HH H=ZO|Ct.
70| E€J0] HIO| L4 2| 7t $TB_HOME/client/bin C|2 E{ 2|0f Q= A HiO|H
2GR A o+ Ut

CONFIG AOIE9o] &F mY ?AX|0f CHet Hof B =20t

TARGET DBMSHE £ Ct51} £0] 20|5t= 0] Lt =L
— Oracle MH : HES I MH|AHO|CE
— DB2 A{H{ : G| O|E{H| O] AH O T,

TX_MODE =2 E2H ™ M (Global Transaction) &£ = £Z E 20 ™ M (Local Transaction)
O 2 XNelgX e 6 FE dF ettt

=2H EHMME2 HEIS @FE If Two-phase AU 22 S&tstn, 2&
E

2H A M4 2 Two-phase HEI 2 2 S&[SHA| =Lt

TX_MODES| #t2 Xe| o 70 el o5t 0] 47F

ot
P
0
Il

- GLOBAL: 224 EMHE 7

— LOCAL: 2Z EMMOI H 2

CHARACTER_SET

AOIESIOIS ZAt HEts MATE o 2Bt Tibero MHOIAM X & 5H=

SXHES ABE & ULk

SKIP_CHAR_CONV

0x
rol

HOIE| 0|9 =7|3} mtetn|Ef SKIP_CHAR_CONV /S XA & shrt,

Y E=yE A E Z0| A 0| E9 0|2 SKIP_CHAR_CONV| £t0| Y2 &Y
MY D, NEEN2ZE Y E Z 0| 70| E9 0|2 SKIP_CHAR_CONVZS]
@Ol NS 2 XM Y=l
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0%k
Jo

AMOf
=20

TARGET At 7} Oracle A H Q1 Z4 20f| 2t 4 & 715 5IC}, SKIP_CHAR_CONV
Off CH et XM et AFEE2 A Ol E9|0| 4 7F (ORACLE, DB2)S &1 stCt

HE| A= A 24

AFEXHE Tibero B 9 242 Al = 21240) Q= HAOM HO|EYO0|S HE| A E My LAC=
Al Zhst 4= QIC} Tibero A 2| MM 2 thdsn.tbr THU 0| HA|El H& HE S S5 A0/ EO0|L TCPIP &
A2 BHCH HE| AR S AH{ 29| H0| 90| Tibero AHO| MM S 2 RE| 20| 2 02 A
AY A F SIS Y RHS X2l Bt S5 Java T2 1HY 10| E AHZSHs A0 =90l = B
A8 € Afn HHAIOFS X 2IBHCE,

Ct22 2 WY MHel HEst= OOo|EHH0|A FIE AHE3SH7| 26l thdsn.tor T S M F sh= 0 2F
SH=20f et dHo|C}

e Oracle A H

ora_link_remote=(
(GATEWAY=(LISTENER=(HOST=12.34.56.78)
(PORT=9999))
(TARGET=orcl)
(TX_MODE=GLOBAL))
)

e DB2 A{H

db2_link_remote=(
(GATEWAY=(L ISTENER=(HOST=12.34_.56.78)
(PORT=9999))
(TARGET=sample)
(TX_MODE=GLOBAL))

o MS-SQL AlH{

mssql_link_remote=(
(GATEWAY=(LISTENER=(HOST=12.34.56.78)
(PORT=9093))
(TARGET=12.34.56.87:1433:master)
(TX_MODE=LOCAL))
)

e Sybase ASE A H

ase_link_remote=(
(GATEWAY=(L ISTENER=(HOST=12.34_.56.78)




)

e GREENPLUM A{H

gp_link_remote=(

)

e MySQL A H

(PORT=9093))
(TARGET=12.34.56.87:5000: master)
(TX_MODE=LOCAL))

(GATEWAY=(LISTENER=(HOST=12.34.56.78)

(PORT=9093))
(TARGET=12.34.56.87:5432:mydb)
(TX_MODE=LOCAL))

mysql_link_remote=(

(GATEWAY=(LISTENER=(HOST=12.34.56.78)

(PORT=9093))
(TARGET=12.34.56.87:3306:mydb)
(TX_MODE=LOCAL))

)
a= My
LISTENER HOIEQole ®& FEOo|C
— HOST : &40 A= HAOA HOIERIOIIt EMol= SAESIPFAE
A ety
— PORT: &40 U= HMOM HO|ERO| 7t EX ot SAELQ ZEHS
£ Hd T}
TARGET DBMSHE 2 CtZ 2} &0 90| st= A 0| Ch=C},
— Oracle AH: Y EQ 3 MH|AHO|LC},
— DB2 MH : O|O|E{H| 0| ATHO|CY,
— MS-SQL AMH : 2| ¢1Z A &2 (IP:PORT:DATABASE NAME)O| C}.
— Sybase ASE Mt : M2 ®1Z X = (IP:PORT:DATABASE NAME)O|C}.
— GREENPLUM MH : AHHe H & @E(IP:PORT:DATABASE NAME)Olq.
— MySQL AMH : M| ¢1Z A =2 (IP:PORT:DATABASE NAME)O| C}.
TX_MODE =2 E MM (Global Transaction) £ = £Z E 21 ™ M(Local Transaction)
CE MI|EXle HFEE HF Tt
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= 49
=2 EAHMHE2 7S 2 O Two-phase U2 =E SH5IL, 24
EMM 2 Two-phase B 22 S&SHA| 4=Ct.

TX_MODEZQ| #t2 X el o 70 wef Bh52t 20| 288 4 U,

— GLOBAL: =EH EUM MO AL

— LOCAL: 2Z EHMMHOl AL

CHARACTER_SET

AOIEH0|e =At Hets MET e O Tt Tibero MH O A X2 5t
=
=

—
o -
&3tz HolE9olQl o2t 4

SKIP_CHAR_CONV

0

Iy

nx

AO|E9 09 =7|&} ut2tn|E SKIP_CHAR_CONVE| gt MAFH
et

Y EE=yE AT E ZR0| A O|EY 0|2 SKIP_CHAR_CONVS| 20| Y2 X
MY D, NE=En2Z2 A E Z 20 AO|E9 0|2 SKIP_CHAR_CONVS)
ZHoI N2 2 XM H =i,

TARGET A 7} Oracle A H{ Q1 & 20l 2+ 4 H Jt55HEt SKIP_CHAR_CONV
Off CH$t XM & AtEt2 H O] E 0| AH(ORACLE, DB2)& &1l 5t

BYTES_CHARSET

TARGET A H 2 7| 0| ESY| O] AtO|2] & X &g HE| AEE= HO0[EH O]
o =Xt fets Aol ES ol 7|2t ut2tn|E ENCODINGS| gt BHE 2

Z HHEe of dFetCt Tibero MHOIM X 5t= =4t EHEta
(o]

ol |-|

Tibero M7t et=S X[ 5HA| Bi= = At H &t gh=2 U0 & SAI0 ALE

— == O
5t Y= ELT A 20| AF2SHC) Java ZE I A HE AIE5H= AHO|

[0

=

e Oracle A{H

$ gw4dorcl

0| A= AOIEHO|E ALESHI| /M= HA FH0| U= HOIEO|E H& A7 0F B,

Oraclelt DB2 MHE HO|ES0[2] EF -qaldE Sofl 7|E0 =& S HOEF0|E TEL &

Ct.
$ gwdorcl -q
e MS-SQL MH

$ thgw

o]
A




0| EgJl0] & C|2E{2] X (ORACLE, DB2)
|[OEQOl= 7|28 22 TBGW_HOME 2tdH 45 Sal 48 oS 1 21 ot S 7| St
TBGW_HOME &tdH 7t A0 UK 22 ER0l= 7242 '${TB_HOME}/client/gateway'O| Ct
Windows 2tE 0| Al = 7| 2440] '%TB_HOME%\client\gateway' = A & =l C,
AOIERIO|I7L At85t= AT Tt 21 W0l EXfot= ClBHE X CH21t 2L
$TBGW_HOME
|--- DBMS Hlt]™
|--- config
| |--- tbgw.cfg
|--- log
|-—- AclEdole] =3 sl
o] C3E 2| FLR0|AM $TBGW_HOMEO|2t1! 20| = F 22 A|AH 2Z 0 A HHY A 210 OF BtCt.
DBMS HIC{%/config
tbgw.cfget= IOl ES0| 7 mAO| UL AFSATE A0l EQ 0|2 2 E B ¢l HES L A S
o M-ds5t, 212 CEE 2 20| SA XA ZICL
DBMS HIC{™/Iog
AO|EQolet 2HE 21 Lol QCt 21 oY 2 DBMS HIHHo| UF M=t
CtE2 DBMS #IGE 27 upo|ct,
DBMS HIC{™ |27 ujel™ glAaLlLe 219
Oracle gwd4orcl.log gwd4orcl_Isnr.log
DB2 gw4db2.log gw4db2_lIsnr.log
4dgHAE

= SAR2ZM HO|EFOf2t HH

MA ZF
= 2o '

Ho|Eo] AE(ORACLE, DB2)

tbgw.cfg Tt o =7|3} mt2to|E 9
0| EQIO| & HF stz oflo|Ct.

cig e

<<tbgw.cfg>>
LOG_DIR=${TBGW_HOME}/{DBMS %] %}/log

LOG_LVL=2
LISTENER_PORT=9999

MAX_LOG_S1ZE=20k
FETCH_SI1ZE=32k
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M

AMOf
=20

CHARACTER_SET

AlOlE¥ol2l =AEES Hgstoh. O @0l 2FEA 2 4%

TB_NLS_LANG 2tZ3H 40 H|E gtS AFE L} (7] 24k MSWIN949)

FETCH_SIZE

%
ClO|E{H[O| A0 Aol ME[E & mf & #Holl 7P 2= o2 37|18 43
StCt (712 %) 32KB, %[t Zt: 64KB)

I1GNORE_WARNING

A HOIEH O] A0 T st AU HAXIE FASA HFE LY

_l.
rol

FC},

CIE2EN)

IP_VERSION

2| A7 AR SHE |

T

ZZEZEZ YAstY| & AHSstCt.
— 4:IPV4AE A ESt= 4 8 ol (71 =gt

- 6:IPV6E At835t= B A7 44O|C} & DBMSZt OracleQ! Z& <0 2t
IPv6 AFE0| Tt

LOG_DIR

AO|EQo|o 21 mtUS NAS AZE MA s},

(12t ${TBGW_HOME}{DBMS #/C{ H}/log)

LOG_LVL

AOIERO] Z2M AT OO0 4 SO H2 AO[ES0] & FFHOoof ™I
[0~6 AO|2] &f]" S8 & O SH 2= 21 2|l HAHO| JtS5iCf.

gwdorcl -1 4

MAX_LOG_BACKUP_

SIZE

Hu
[
1=
1854
N
or
mo
>
00
—O.L
rr
ox
Ho
1E
1854
Hu
]
E_|
ne
m|r|
bt

E|of 37]0[C

— 0] 00l B WY E =21 oAU =2 I 7| A eHol gict.

W =0 =2 37|29 go| 4dE M A& =
|

MAX_LOG_SIZE

21 updel =of 37|0[Ct. (ZI=4k: 0, BHl: Byte)

— ol 0%l A2 2 el el £of 37| E M- ot= O X to| iCt.
- S YA ZR 2O Mol 4YE AN 27|18 AYetH 21 TUS
04 B},
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M 4y

ORACLE_FETCH_SIZE |Oracle& A O|E 0|0 Bt AL JhSeF ZMO|Ct Oracle| 22| HEE &
mf, 5t Holl 7t 2= Colo|e 2] 2 7|0|Ct. FETCH_SIZEECH 2422 A E
EIC}H (ZI 22k 32KB, £ H gt 1MB)

QUERY_WITH_UR DB2E& AO|EQIO[0 Bt AtE Jhs8F SMO|TE H2[0f] WITH UR 128 F
It | 2 & dE et (71248 N)

SKIP_CHAR_CONV OracleZ Z[O|E¥0|0f 2t AtE T7h5 B &M 0|t Oracledi A st=5 X| &5t

X 4= =& HEti et=2 HIo|HE SAIO| AAE5tE U= S48 E 00 A

Sa=i=g

240 YOI 22 Oracle Il O|E{H|0| A0| QU= CIO|E{S SXF &T #E 0]
I 2t (7122 N)

VALIDATION_IDLE_ |Oracle® 70| EQ|0|0f Bt AFR 7458 SMO|CH (7] 22k 0, B9l )
TIME

- 00| of gt= B 42 2gt 232 AlZt Z+An0iH OCl Pings 3
CH

5t0{ Target A 2t2| ConnectionS & X| STt (£ B £k: 2,678,400)
- 0l 02! A2 OCI Ping& +#3}x| ef=Ch.
gs 4
ISTENER_PORT IPVAZ AFR5IALE IPVEE AFR25H= A2 J0f fat 2| AH £E HE= A
NSICH MANSI ZE HSO ZfO2 TEJ QEL| M, MYZH+19 FIHZE
7} Statement Cancel2 & 2|5t7| Qo @ ZE=ICt. (7] 25t 9999)
MIN_POOL_SIZE SAlO| A& THs F4 MM 42 ME B (7122 10)
MAX_POOL_SIZE S A0 H S JHS B ACh MM )4 S AEBICE (7] 22 100, Z THZE: 1024)

AO|Eg0] 23 C|ME{2] 2ZE(MS-SQL, Sybase ASE, GREENPLUM, MySQL)

AP XH= ${TB_HOME}/client/bin0fl U= thJavaGW.zip Tt S A x| & C|2E 2|0 = A} ol
A gtot 7|28 o 2 ERAL O O|E{H| o] A0 Cf §F JIDBC =2t0|H It (Sybase: jconn3.jar, MS-SQL: sqljd
bc.jar, GREENPLUM: postgresql—8 4-701.jdbc3.jar)2 M 3StA| f=Ct MEtM AEXE HE A HO
JDBC =210|H It & 718 = LIB T E{ 2| Off S Ao OF ot A EHS 2 2 5 T A 2| ZH O] X[ 0| A Tt

R

ol
o

r

of
LS
=]

Ct=2t 2k

rr

AOIERIOI7t AAE5t= 47 mtd il 21 mhYo| EXot= CIHEHE &

CEREEIEE
|--- tbJavaGw
|--- tbgw
I--- Jgw.cfg
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|--- Jgwlog.properties
|--- Jgw_service.bat
|--- prunsrv.exe
tbgateway. jar
commons-collections. jar
| --- commons-daemon-1.0.6.jar
commons-pool . jar
log4j-1.2_15_jar

I___
|--- jJconn3_jar
sqgljdbc. jar
postgresql-8.4-701.jdbc3.jar

I___
I--- log
| -—- AclEslole 21 s}l
M5 9

e o|ct.

tbJavaGW/thgw
Java 70| EQ0| & A# A7 = AT-E
2 LOG4J

FEX7F A IOl ESO| 2F & &

tbJavaGW/jgw.cfg
AO|ESIOl 4F mUo|Ct,
of C{=Ef 2] 10| SEA RAXIAIZICE.

mjo
Il

0z
E—l
0

Al
=

o7tz YyY S

rir

tbJavaGW/jgwlog.properties
mtojct 21 o
SE/AHE ot =

2ol cHetdd
Estot.

f. thJavaGW/jgw_ser
24 S Apache

LS —

£ &
HO|EQIOIE MH[AR ALBE 4= QUCH AMH[ A0
517 25 A thdavaGW/prunsrv.exe T 0| HF=A| Q10{0F BHC},
Cr.

- °

tbJavaGW/jgw_service.bat
of
| S =X

Windows 2+ 0f| A
o|Ct. o] W= A

= .
Cf.
o JDBC EE}0|

2 O]

tbJavaGW/prunsrv.exe
SH7| A M BEEAl E
=R

E{ 20| Ct. ErZL O O] E{ H| Of

Windows &t4
ol = AlSH
=2=2 =2 O

vice.bat I}
Commons2| DaemonOi| A C24!
JAR It o] U=

tbJavaGW/lib
Java 7| O| E?f OO M ALE St
B T ol & Tl E{2(0f] RLO{OF BHrt
tbJavaGW/log
AO|ESO|2 2tH = 21 urdo| Mo =Tt
Hi2g 2o ER




HO|ES] 0] AA(MS-SQL SERVER, Sybase ASE, GREENPLUM, MySQL)

jow.cfg THU Ol =7|5} Tietn|H ol B S QAR ZM AOIEQO| H#HHE HFS HEE &+ UL

Ct= 2 A0l EY 0| & & st= Of O| T

<<jgw.cfg>>

DATABASE=SQL_SERVER

LISTENER_PORT=9093

INIT_POOL_SIZE=10

MAX_POOL_SIZE=1000

ENCOD ING=MSWIN949

MAX_LONGVARCHAR=4K

MAX_LONGRAW=4K

=7|3} uj2}o]E oy

DATABASE EtZ LIO|E{H|O| A E A F LY,
— SQL_SERVER : MS-SQL SERVER (7| 2%}t
— ASE : Sybase ASE
— GREENPLUM : GREENPLUM
— MYSQL : MySQL

LISTENER_PORT ElALO XE HS E MYSIC} AHXOl @FO| M2 E Aol AYTHS
Ol ZEE AI235IH, Statement cancel S2 M0 2& M2 E s AF-0f 1
= ot HEO XTEE FIIHE ALETHCE (71 =44 9093)

INIT_POOL_SIZE HO|EQO|7} Al Ztet mf O|2| MM QA AY =9 45 HH T

(CI&gk: 10)

MAX_POOL_SIZE

(7|22t 100)

AOIE9O|7t 2t = A

Sk A
RS

MAX_CURSOR_CACHE _ |¥Z 2= 2 202 JHA| 7tsT HMQ 7 +E HFSICt (Z1 24k 100)
SIZE
ENCODING Tibero A|HS| MM EXE S MES I AFSE oY S HFsiCt T,
Tibero A{HH 2| =Xt & &} & X[ A|7 OF SHCY,
MEE £+ Q= EAAE2 OHE1 ET
— ASCII
- EUC-KR
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=7|s} u}2}0]E oy
— MSWIN949 (7| 2%}

~ UTF-8

- UTF-16

— SHIFT-JIS

MAX_LONGVARCHAR HOIE®Ol= LONG, CLOB Etgl e HiO|HE dF 7tA = 5t 7t 2=
Y4 (Deferred SEH)E X2 SHA| BF=Ct CHARLE VARCHAR ERI X & ©F
Mol 40 A =l=0d Om HoiS 4+ U= 20 37| E S et

(71 28k 4KB, Z| S Zt: 32KB)

MAX_LONGRAW AOIE

L HIAIES
- O
[e]]
A

ol +

0| = LONG RAW, BLOB Et 2| 4| 0| & & F ZtA S ™5t 7HA
2 X JstX| L=Ch RAWME §F Hofl 910 @A &=l=0 1 ¢
| = —’E|EH 3_7| EAMAN oFE'-

(71 28k 4KB, Z|H Zt: 32KB)

TARGET_DB_FETCH_ |TARGET DBO| A ©F HH0f| FETCHSHl = row =& &SIt (V1 24k 32)
SIZE

MySQLS| &S -2147483648(interger.MIN_VALUE)Z A& 5™ 1 row#!, 1
@lof 2f0|™ 2= rowE of #0l| FETCHsH =Ct.

VALIDATION_QUERY 71|OI Eolol A EtZ HIO|E{H|O| AR O] HZAO| 7 ESHA| 2Ql5tHT|
e X@etct of g0l dEE O JCHH L2 A0 A =el 1FHO|

— Tibero MHZEE HZA &0l F0| @

rr

7C:|)

— SUsHolZ oI A OFX|F 43 0]F VALIDATION_IDLE_TIME 4 of
REHE AZHEQ ML RHO| 2 = AP

LS

VALIDATION_IDLE_ |AHX|S RF 0| HZ 7= &els s+d WX o] 7| AlZts & F sttt
TIME THel= 22 X0/, 02 FAES 20| ettt (71 =4t 0, | S 4k 60000)

VALIDATION_QUERY &=0| 48 5[0 A= &R0l 2 i & EE T

AOIEAo] Hio[L{2] 2] H{H

AOIEH O] HiO|HE|of HE 2 CiE1t 22 F & ddsto] 2elg 4 U

$ gwdorcl -v

H12Z 24 ERHIM 241



tbGateway for oracle : Release 4 Trunk (Build 31190)

Linux Tibero Linux 2.6.22-16-generic #1 SMP Mon Nov 24 17:50:35
GMT 2008 x86_64 GNU/Linux version (little-endian)

12.4.4. 4IO|E{H|O| & &3 AlS

CIojE{HO| A~ 23 E Sl A2 + Ue

o

Ir
)
o
m
=
o
|>
1N
2
10
O
an
rr
iul
ojo
X
my
o

e E|O]=(LOB EtR 2] ZE0l= HZ2E + |lCt)

o 7

o AR

HOE{HO|A 2 I E Soll Oracle2 LONG EFR! ZEH S &2 M LONG EFRIo ZEH2 &4 atx|at A
o2 MHSH0 T ZolfOF SHCt. CIO|E{H| 0| A I E AEE 4+ U= SQL E&2 SELECT, INSERT,
UPDATE, DELETE O|C}. &, SELECT 20| A FOR UPDATE &2 A& 4 giC}

12.4.5. Global Consistency

Homogeneous DB LinkZ #+8E =4 EHMM 2 Global ConsistencyE A S8t Ol £ flolf 24 E
P M0 £ 048t O O|E{H| O] & ZHOf| TSN
H O] A ALO[Of MIAIX| & metet f O] F0q
7| 2tsH OF otrt.

12.4.6. LIO|E{H|0|2A 213 In-doubt EEHZEM 2|
M XA} XtO| & S A H ST},

commit point site

CIO[EH|O| & A& AtES =4 EHMM

SRl

2
x
rr
Im
s
1=
=
=2

EHO St == S0A commit point siteE

commit point site= Two-phase commitS A| =&
strengthE 7t8l = EE ME4SHCEH ZH IO|E{H| O] &
Tf2Ha|E{ COMMIT _POINT STRENGTHE A& &t 4

HE5tH NE EE|E wat7tH 71 2 commit point

= commit point strengthS 7tX| =0 O ¢t2 =7|3t
(@]

commit point site= Two-phase commit2| prepare phase0l Al prepareE 5tX| &Z=Ct CHdl 2E =7t
prepareE Tt 0| 20 commit point siteE HtZ FE!etCt 11 O|F0f| CHE = =52 commit phaseE &
StC}
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HOlE{H 0| A& &AM 0|2t Z0| £ = Two-phase commitS ALE5H= Ol F+ Global consistencyS
2HESH| 2l M7= 2H s =& £0[7| /s A O|Ct. O O|E{ /| 0| &~ & A0 A Global consistencyE =&
St7] !l M= 2& = =2 Commit TSNS S & 5tA| 5l OF 8tCt. Commit TSN=2 prepare phase”7tA| 2t&
St = 5 718 2 TSN 2 ZA St commit phased| A 2™ =l TSNS AHES] Sl S St

commit phase T 0 = Commit TSNS Z 27| lf 20f| CI2 EHM MM ST EHM MOl 8 ML X
3R E ZEEY & QL THE EMMO|A prepare® TX7t £+ T80 H 2ot R 2Lt &2

Oil 247 2l St
TBR-21019: lock held by in-doubt distributed transaction.

CIO[E{H|O| & A E AEE I prepare JEHOIM FA 7t Ll st= 7 i HO[EO A2 4 T
M ZO0fl In-doubt EHMME 2 2 Q15 ZA| 7t Ll EIC,

=)

F|I]

Q&2 =M E A5t ol ETHHM MO HOSH L E 5 ot = == prepare phaseE AHX X £, E

ZH M 0| in-doubt A4EH 7t = 2t = commit point site= 2| 2F 20| TIO|E{ & X 251X 25t 4832 9X

4 U F 51t I2tAl commit point strength= H|O|E & 240| B0| Z3FHHO|EH|0| AL S5
S

AX
ws 2l Of etrt.

=

ru mer rf¥

12.4.7. HIO|E{H|0| A& &3 HHE X3

TiberoO M= ‘44t HIO[E{H|O| A T HEE MIst7| lah Cts ®HO| LIEE §& §E M Sot

QUL

3 7 Ay

DBA_DB_LINKS Tibero LH2| 2= HO[E{H|O|A S| FEE 20 F= FO|CH DBATH At
2¢ 4+ U= FOICL

ALL_DB_LINKS S ALEXITL 0|8 4 U= ZE HIO|HHIOlA I HEE BEHF=
FolLCt.

USER_DB_LINKS S ALEXIL G SO O|HH Ol A~ S HEE EHF= /O|CHL

S |

M ROl it KM Bt LE8 - "Tibero &% PHAA"S & 1Btk

—

V$DBLINK
S F VSDBLINKE 3 2 Al M0 A 2124 O O[E{H 0| A0 HZE ClO|E{HI0] A Y0 Y2 B mOFE
ok,
AFERE7L COIE{HI Ol A 38 S5 Bol8 +#5t3 A7 O OIE{H 0| A0 HHS A5, ST IO
HE EWHMO| SEEOIE HBS N SHA 2D AS RAECL S, 22 HOIEH 0~ YIE ABH
S U] 25 AZO| H|8S F0|7| YITOICE O HHE HBLS MMO| B £ BAHOE 6
g ZEE U A5 RAECH




o

CHS 2 remote_tiberoE Soll SELECT =5 T2t = VSDBLINKE Sl 24 2 E X 2|5t= 0 O[T,

SQL> select * from employee@remote_tibero;

1D NAME
1 KIM

LEE
3 HONG

3 rows selected.
SQL> select * from V$DBLINK;

DB_LINK OWNER_ID  OPEN_CURSORS IN_TRANSACTION HETEROGENEOUS

REMOTE_T IBERO 15 0 YES NO

COMMIT_POINT_STRENGTH

1 row selected.

remote_tibero2| &7 AtS| ID= 16H0| 1, B4 €& A= HM = YoM EMME S +A 5L UC

X
S ot Tibero MOl CH S H|O|E{H| O] A E 30|, A O O] E{ H| O] 2 2| commit point strength= 10| Ct.

—

5

CtS2 HIOIEH0| & E 3 7|58 S&5t= o ofCt.

SQL> alter session close database link remote_tibero;
TBR-12056: database link is in use. - @ oL

SQL> commit; S () N
Commit succeeded.

SQL> alter session close database link remote_tibero; cee @ L.

Session altered.
SQL> select * from V$DBLINK; .. @ ..

DB_LINK OWNER_ID  OPEN_CURSORS IN_TRANSACTION HETEROGENEOUS

0 row selected.
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@ CIO[E{H[O| & H T J|sE SEote= A7t 2ilist Ol7e s HIOIHH Ol A H3E ALE

2 ok

2 40| OFF 48 F0|7| ©f 20|t
o EAYMS ZREC

®@ commit =2 S5l
® CIAl HIOIEHIO|A & T T s

HOoZ HO|EHO|A AT EEEMH 0|2

Soff =ele

i

2 e 98 2 V$DBLINK

OR=F-

(m
r

rot







MI13% Tibero Standby Cluster

= YO M = Tibero Standby Cluster®] 18242t 82 L 2F

o

gyt

13.1.

Tibero Standby Cluster= Cl| O|E{H| 0| A 2] n7tE, LIO0[HS E35, Mt 57 52 SH2ZE M Sdt=
Tibero2| & 7| SO|LC}.

AN T2 2

Tibero Standby MH = =2|H 22 SEE 20| 2= HO|HH 0| A9 SAE
S 1= PSS

SHCE SAME CH 40| £[ = | & O O|E{H| O| A & Primary DB(O| 5t Primary)2t
&)= Ol O|E{H| O] A & Standby DB(O| 5l Standby)2t1 $HC}.

B omo
o m
Rl
L
i
(@]

Tibero Standby Cluster®| & 2| = Primary0i A 44 E Redo 218 Hi 4
H

= 2 M AT Standby 2 X &5t
11, Standby= Redo £ 15 O| 235l Primary2| 2 & H3IE £Z0| BFH5t= A

O[T,

Ct=2 Tibero Standby Cluster?t 0 24| S&st=%| S LIEILY = 18 O[ L.

[A8! 13.1] Tibero Standby Cluster8| S&t X

@ Redo Transport “H@

Online or
Archive Logs

Primary DB Standby DB

Network

O O|E{ 2| SALS S5l Primary= MH| AT @& B O[E XM 2|of A1 S Z? StandbyS| HIO|E S &
ol oD MHIAS M&o| HIHE 4 UCH £5F Primarye] AMHBIC 2= AME CO|EE 275 & 4

o
gle d0 = e M e 4+ AT

u

2

i

=9 Primary| M 2| | A3 T} &4 H? StandbyE S &2 HOIEE 22 4+ ULt

HM|13Z Tibero Standby Cluster 247



13.2. T2 M|A

Tibero Standby Cluster®| ZZ2M A& CHS 1} 2T

e LNW(Log Network Writer)

Primary2| Redo 21 & StandbyZ ™ &5t= Z2MA0|CH 2O ™S WAl 26 208 EU s

e LNWOll M 0| 201 ZITt, Standby= 97§ 7kA| AF 0| 7+ 5HH, 2t Standby BTt LNWZF SELEA

e LNR(Log Network Reader)

StandbyOl| A PrimaryZ2 £E 22 Redo 21 & 22}9l Redo 21 0] 7| F5t= ZZ M A0|CY,

Standby= MOUNTL} NORMALO| O}l RECOVERY %

E =2 SZ5HH 0|, log writere= AFE &

K| 41 LNRO| LGWRS| 9t L M SICEH LNRE RCWP T 2N A9 AP E = 5tLIZE S XRHsiCY,

e SMR(Standby Managed Recovery)

2219l Redo 215

Of Standby0il & &3dt= =+ 248

mjo

EA-II/\O' /\E.” C = —|. I.E EIl-oH:_I-

13.3. 27 M& diAl

PrimaryOll M StandbyZ £ 17t A& = Hh4

rlo
il
0jo
H
m
a

2 S dral

AMoOd
=2o

LGWR SYNC LGWR7} Redo 215 C|A 30| 7|28 1f LNWE 3l Standby0l| Redo 2
JE M&stot

LGWR ASYNC LNWZ 2N 22191 Redo 21 It S 20 A StandbyZ =TI,

ARCH ASYNC ARCHIt 211 &2t & If Ot7I0|E2 218 TFE T LNWO A & F1
LNWE o710l 2 =1 o & 910 Standby = HH LY,

13.4. Primary 838 ¥ 2&

Primary DB2| %t 2 =0 = L2t &L

FHRL

AMoOd
=2o

PROTECTION 2 &=

MO & otLt O] A9 LGWR SYNCE = &tal OF $HCt,

LGWRE CIA 30| 7| £5t= A 2|0 = LGWR SYNC?! St andby = HMojx
StLES| Standby 2 R B 4 S3U L= S ES Zotopald e = U ZE LGWR
SYNC?! Standby7t AT 5+ A4 Primary = 2-0| A1 5t O 0| A &l 8 5}X|
or=r}.

LS -
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oL o
pS|

4
AVAILABILITY 2= O‘I O|‘|_|- O|g|-0| LGWR SYNCE Egﬂ EHOI:

o

Cf.

ol

FC},

r

2= LGWR SYNC?! Standby”t A I 5t Standby2to| S7|3tE 27|
|2+ Primary= Al < &I & St

tx

OII

PERFORMANCE 2= |21 & 9Alof X §H0| @11 Standby2| &1l 2 F2t5HA Primary= Al 5
Tl ot
Ct=2 StandbyZ HZE O O[HH| 0| AS] HEL 2 Standby2| S/ 12|11 S& RES AdFst= WY
olCt.
<<$TB_SID.tip>>
LOG_REPLICATION_MODE = {PROTECTION]AVAILABILITY|PERFORMANCE}

LOG_REPLICATION_DEST 1 = "hostname_1:port_1 {LGWR SYNC|]LGWR ASYNC]ARCH ASYNC}"
LOG_REPLICATION_DEST 2 = "hostname_2:port_2 {LGWR SYNC|]LGWR ASYNC]ARCH ASYNC}"

LOG_REPLICATION_DEST_N = "hostname_N:port_N {LGWR SYNC|]LGWR ASYNC]ARCH ASYNC}"

ChE2 @ oM 23 2 =7\ st mretn|Eof of gt 2 F 0|t

|
&
o
n
i
H
fol
el
rr
+
EN
E=)
of¥
ikl
o
mn
Pal
H
rir
0x
or
mjo
ﬂ
“
0||
ﬁ
=2
:l_||:

BHEAE SR pE

— —

i

244

a= ay

PROTECTION LGWR SYNCZ A A = Standby”7t StLHE Q= ARS 5| 2% 4 9= &=0|C}
ol =2 H8sIH MHE 7|s& I =72} o2 7t L &t of

71 /M= 2 =0 et StandbyOll SEA| A& B = CHAl A H

AVAILABILITY PROTECTION &=
caess8E 4

H
Oleio} 43I, o oleiS 12517 AsiA = 2 Eof g PStandbyOH 2 4
B % CHAl MHE 715

PERFORMANCE |StandbyZ 217}

AH M= 0| [

A0l Mistol glil S7|8tE 2FSHA B2 EE Al

= 0>
[l
A rr
OII
]

e LOG_REPLICATION_DEST_N

— Z+ Standby2| | O|E{H| 0] A9 HZ N & (hostname:port)2t 21 & A S M6t AYe 4 QU
L |0 Standby2| 7H4(N)2 90| 11, @8t 0F= 0+ LOG_REPLICATION_DEST 15E{ AR HC},
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2EEZEH

S 7|28 22 LISTENER_PORT+4 /2 2 M st} off & 22 mi2to|g A
St HES

Cf,

X e
mo my
ofm o

—|>' |-0||
$0 TIr

— LOG_REPLICATION_DEST_N E7|3} mt2to|E{ o] M & 4 Q= S22 Ct2 3} 2o},
s oYy
LGWR SYNC LGWR SYNCZ M =l Standby= Primary2| Redo HIH 2| Lf £ 2 X &80} S =
S22 JtHE BIHSHA Redo 215 M SSHCH Mt ClO|E 7 ESE &EL =
Ct. 2HH 0|l Primary2| & X ot7t A 5t2 £ StandbyS Primary2} H| =8t £+ &2
2 A5e AS HEs
PERFORMANCE T =2} Z0| AtEe 4= QU =0 0|2{st A< OI0|H E 2 E 5K
Z5IH2E Primarys Al S _%*%E 4 UCh metM StandbyZb =2[H 2219l
Redo 21 m}O|L} OIFI0|E 21 I} 0 M Redo 2E1E A ME& £ Yoz

2 PrimaryS ARCHIVELOG ZEZ 2 & 7S Mgt

LGWR ASYNC LGWR ASYNCZ M J & Standby= LGWR SYNC2F ARCH ASYNCQ| 57t &
9| HI= Z Redo 215 & &6t}

Jl2q oz 2219l Redo 21 Tt g 201 & 3}X| 2t Standby 7} 2t 2 K| 2
N ==l

Z PrimaryE ARCHIVELOG

ARCH ASYNC ARCH ASYNCZ HdE Standby’t StLt O|&f EZHSHH Primaryes BFEA|
ARCHIVELOG ZEZ S ZHf|of 3IC}, O X Lo MHO 7|58 MARo=z
& X2t 3 & Standby= OFF 3 S2 T SHA| XSHA =Tk O &S F2fsl OfF She.

H|S ARCH ASYNC®Q! StandbyE AtESHA| 2T EtT Standby 7| 5= AL I
0l = PrimaryS ARCHIVELOG 2 E 2 2 A g HAStH},

o | OG_REPLICATION_N_ENABLE

— Primary DB down 2{0| & StandbyS F7t& 4 Q= Ti2t0|E{C} Ol oF 22 SQL &
5t 28 & StandbyE F7 f% ULt

o

ol &

sgl> alter system set LOG_REPLICATION_MODE={PROTECTION|AVAILABILITY|PERFORMANCE}
sql> alter system set LOG_REPLICATION_DEST 1 = "hostname_1:port_1

{LGWR SYNC|LGWR ASYNC]ARCH ASYNC}"

sgl> alter system set LOG_REPLICATION 1 ENABLE=Y; (No.& A3l 27|31 Rt B]gA
3H)

zo|

t= DESTO| Index= BtEAl =M E X|7{0f SHCE O E E0{ DEST_1 43 &l

EXOoz =I5t} 5
185t 11 =8 4% DDLO| Al mjf etrt.

t
O| DEST 558 & 4d 5}

ol
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PrimaryS NORMAL £ =2 7| 55tH $TB_SID.tip Tt off AF & 2 Standby2} 2Z0| O|F0{ X| 11, Hi A

Z2M 20 s AHs2Z OI0|E] 0|=2l(Replication)?t O| 20 ZICt 0 & £0{ PROTECTIONO|

L}

AVAILABILITY & 2E 2 7| 56t10 LGWR SYNC?! Standby”/t &5+ AZ0| 27ts¢et &E{2HH Primary
T 2H0| 27522 YtEA| StandbyE HA 7| SsifOF StCt. 1 22| A 20l = StandbyE LIS0l 7| S

StHEt: S22 HZEEEE 2F0| 7hs 5t

il

|

PrimaryOll A G| O|E{#| O] A S 4444 5= SQtof&= $TB_SIDtip IO U= Standby 0| FA|E
Ct. 2tA Primary0l M 4444 €l DB It S DBA7} 45 2 2 Standby 2 AL OF SHCt.

2. Standby2| $TB_SID.tip It S €0 DB_NAMEO| Primarye} 2= = 43 StCt,

3. $TB_SID.tip ItL M ZHE S mtO0| | X|5t= ClHE e ZE2TF1HOAM =
o} U X|5H=X| 20150}, E6DB_BLOCK_SI1ZET Primary0i| A7 =l Zd 1} Z-ojof st M &0

&£
SAEHHOIH IS & 4 UL

Rl

C|

L

Primary2| S 7t
$TB_SID.tip It of T}

=
H&0

0jo
Kl

d=E HEs fet Y2 E F 6l OF ot

[0l 13.1] Standby2| $TB_SID.tip L] H= HEl

STANDBY_FILE_NAME_CONVERT="Primary® Zt} Z %, Standby? Zd] AF="

Primary2} Standby2| ZCf A 2= Z+Zt Primary2t Standby2| instance C|2IE{ 2|9 R Z Z0|C},

ZAEE oY, 2etel 23 ofY, i A E ot S Xest 2 oY IS SASHCH AR E ot
= &M SAtstE 0] PrimaryZ} StandbyOf| 4stS JHX 0 F OZ SYSO I A =T M
& Y X|sloF 5t7| I =O|Cf

=2 Standby?| ClaE 2|9 ZZ7t fefet Hetrl dR0|= Standby2|

4. StandbyE MOUNT 2E2 7| S5t F CtS2 DDL =& 2 +8 oM o S DBE StandbyZ M &5t

HetEl A2V EE THo| HE& .

[0l 13.2] Standby ZHEE W MH

SQL> ALTER DATABASE Standby controlfile;

A=t CHEC = 910 1Y S 4% 5HA 81 StandbyE 7| S5t A HES mol X3l Z=of
OIE{ TS ¥ 4 YCHE o247} 24y ict
5. StandbyE 2% 517| 9/t HHS RS C129 BYES 53 DB} Standby® SHGHES 7| S A

Cf,

El

Z1

[
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[0l 13.3] Standby®?| 7|S

$ tbboot -t RECOVERY

NORMAL 2 EZ Stand y% stHo|ztE 7| S5 ™ o 0|4 Standby2AM 9 7|52 & 4+ Qi1 @

M BB S ChA| 12510 StandbyS A s of Bt Hof o pht,
Standby7t 7| S5t7| Z0| DB TH0| 0|F S| 0|2t SHCiets YRATE RAIBICHH S0l 27
SEERIE

el WA 2 2 PrimaryZt & 45t Primary2} Standby A0 2] 21 Z4(log gap)S At
SXF5HCH 5HK|BF O] 20| 25 Redo 20| 9 E5I22 £ DB A0|2| xt0|7} 31, Primary7}
ARCHIVELOG ZE7} OfL|2tH Z 26t Redo 217} EX|5HX| ot S20| E7tsE 4 UL} TEA
Primary= ARCHIVELOG £ E 2 SZHA|F| ALt £ 20| 8 St PrimaryE StandbyE S ASIH 5 DB
O| DB Y g & =0f| PrimaryE S&A|I7|= Q0| HEA ST

13.5.1. Standby?®] read only 2=

Standby E L
of = "tg st

2EHOZ Primary2FH 252 Redo 211 & C|A30|| 7|F5t1, 0| & S5t HjO|H o

i
L alg 438l 5= RECOVERY 2 E 2 SZt517| M| 20| DBO|| AF2 Xt & 20| N H=IC}.

StandbyE read only 22 AHE2 2 ALE5t= 222 20| StandbyO|AM Redo 215 ¢HF5t= 28 &S
STt 410 97| HY S Aste 97 UCH O ol = CH22| DDL =& S A& ot Standby= S
HE HEX| 21 read only MM S 5 8tCt

[0l 13.4] Standby®] read only continue recovery

SQL> alter database open read only continue recovery;

StandbyZt LGWR SYNC 2= 2 AHEH Primary2t S7|3H=0{ Y= AREHH Primarydf] 85842
eF 20| £ 20| AHElE LfES StandbyO| M = = 4= ACH O] LE{O| M= H|[F DB MH 7t read only 2=
20l = =45t HO|H 2 LSO HAE o UCE= ALAOf| 2|5l OF BHrt,

StandbyE CtA| RECOVERY 2 =2 MetA|d [ = C}S2| DDL 2& S s ottt B, AZ =l H&E0] U
CHH MM 2Hio| 2 Wi 7tX| 7|Ctel & RECOVERY 2= 2 ®™ &=t

[0l 13.5] RECOVERY BE X &l

SQL> ALTER DATABASE Standby;

Fjo| 2yt i 7X| 7|Che| x| &1 }E RECOVERY ZE 2 HM&tsljof & A g2
22/ DDL2 ¢ & 2= MM E ZH 2 SXAZ] F RECOVERY ZEZ Metstrt,

Pas
T

[0ll 13.6] RECOVERY 2= ZtA| Zi &t

SQL> ALTER DATABASE Standby immediate;
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13.6. TAC-TSC #+M

PrimaryZ} SingleO| OtL| 2} TACY [ = StandbyS 2&¢& 4 QUCH

Ct2 2 TAC-TSCE T 35t= AAto|Ct.

1. TAC-TSCE #d35t7| fIsiM Standby= TAC 74 0|0{OF BtCt. & StandbyOl M S7t= 8 = =0( A
M E 22 Standby &2 1-node TACE 1 StCt TAC 7+ W 2 “14.6. TAC 7+4"S & 118t

2. Primary 2E = 9| $TB_SID.tip T2 0l LOG_REPLICATION_MODE®} LOG_REPLICATION_DEST_N

oEth|EH & A g ettt 7h=M0lH ZE L =0f tis SYotA Ado = A S A et

FEEZERI 2 PrimaryOl Al #4215t DB It 2 Standbys 45t

3. “13.5. Standby AH % 2&"2 A
Het S +dst ¥ 7| Seh

DB_NAME ¢4, It A=

TAC-TSC &0l A Primary Z0f Ct T EJFUCHH Standby === Y £ =2 Redo 211

ro
m
2
£0
=T

S MSUX 25t 548 EH2E £+ 4 glth Primary Z0{ A of2f 2| m2fn|H S 24 3tAIA
ZM Primary2| CH2 = =7t CHR2E & = =9 Redo 215 Al M &6 0| Standby Z 0| M S+

YAHOR SHY 4 Tk Primary =E7F YR CH2 8 ABOIAE 571518 010j 7 AlCk 4N

2 &l 301 0f St
<<$TB_SID.tip>>
STANDBY_ENABLE_LOG_RECOVERY=Y

O|ZA e =9 2OE Y MEsF= WA S LGWR PROXYEHD otH, 99 mt2ti|E & &8 6t
A PrimaryE 7| S5tH 7| 2X 22 Y GWR PROXY LNWE & At7| At 2 M 2lgt == 74
£ FEo LNWIL 2 HECH e =0l A Z| O 97H2] LNWZt 7Hs 57| M 201 2-node TAC-TSC T+ 0l
M= 8702 LGWR PROXY LNWZF =11, 1 T stot S HE T Primary & o =7 CH2 &M O
E LcoME ORE L =0 of 8 LGWR PROXY LNWS| AEf 7} CONNECTEDZ HIH 11, CHRE L =
Ol 2EOE Al M &l FCt.

2

0x

mn

o
g0 T
rr

—

SQL> select * from v$standby dest;
STANDBY_ADDR

127.0.0.1:11004
LGWR ASYNC O CONNECTED 11
894 11 894 0

127.0.0.1:11004
LGWR PROXY 1 CONNECTED 7
880 7 880 0
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Not Assigned:0

LGWR PROXY 65535 NOT CONNECTED -1
-1 -1 -1 0
=

Not Assigned:0
LGWR PROXY 65535 NOT CONNECTED -1
-1 -1 -1 0

9 rows selected.

Qo metnlHE AH8E I 21 & WA0| ASYNC ZEY AR CH2E =9 oi7to|2 2O & o
olojor &t AR MZ 4 UCt 0|2 M Primary ZH = =9| LOG_ARCHIVE_DEST7} S5t x| 2
AEE 0 AO{OF Tt SHX|EH YOl S 7 AT 2HH0| M= 0| H0| 275522 TASE AHESHOf
StC} TAS-TAC-TSCE 74 5t=

22 TASCMD 2| cptolocal, cpfromlocal HEHOE AtE5HH Cold
Backup2 0| 3l 7155t= 2 1} tbrmgr2| --for-standby M8 2 AHE5H Hot Backup2 2 755t 2
O| ALY

il

|

STANDBY_ENABLE_LOG_RECOVERY=YY A% 'M™E DESTO #'0 'TACS L= +~'E& &F6t
Zt0| 95 Z=1}5tH QHEICY,

HE|'== TSC

TAC-TSC T+d0 A Standby= TACO|X| Bt 7| =M 2 E S5 & BESts L= SHLEH £
5HX| 0t Standby=S read only 2= 2 AFESI DA S I 8 =T S 19 AFR XL 2 S
Obst7| M =0f d52 Mstotdd 4 U

g0l 7ttt
SAOf el

HE|L-E TSC 7|52 TAC-TSC M0 A =i PrimaryS| .= = 7§ 2+2 Standby = =5 FE AL £+
= 7|0l

Standby Z 0| TACS 7d ¥ Standby 2= ==2| $TB_SID.tip I+ 0l Ot metA|EE HEHHFH 2
E|'== TSC 7| 50| &M 3}l=Ct HE|== TSCE 4 5t= A2 Primary2t At&H7HX| £ Standby 2+ = =
Ol = 172 Redo &8 =7+ & &[0 Of THC

nz

<<$TB_SID.tip>>

STANDBY_ENABLE_TAC_MULTINODE=Y

-

tse

EE[L = TSC 7|5 AESIH 578 HYste == 20 FIHH2Z readonly 252 S5
=
e

7
Standby = =5 FEHAZ £ ULt FIIZ RFEE read only ==& 0| E5IH ALEXIC| 2] F5tE

re
NZ 4 90l 27 % 32|l 4i50] BAEE EIHE JlthE 4 AUck.

=
o
=

254 Tibero Z+2| X} QHLHA]



StandbyOll M =& HY5t= L E= PrimaryQ| $TB_SID.tip It M A E L EO|H, STH= St E
7t S22 2 E Primary2| $TB_SID.tip Tt 0| S stAH AH = JAO{Of SHLY,

PrimaryE 7| SotX| 11 578 HYSte =5 1D 4 OHH Primary 2= = =0 A 02 2] sql=
2| FH =ICt T Primary 2t = =0 A= LOG_REPLICATION _DESTZt CHE &&2 3 S5 X[ &
SO HDE LEQ HAE YEE £S5t 20| ST|SHE & Sloll OF St

sql> alter sysetm set LOG REPLICATION 1 ENABLE=N; (&713} ®|&d3PH

sql> alter system set LOG_REPLICATION_DEST 1 = *"hostname_1:port_1

{LGWR SYNC]LGWR ASYNC]ARCH ASYNC}"; (&2 AR +73)

sql> alter system set LOG_REPLICATION_1_ENABLE=Y; (WM AA oz F7|3 &43hH)

L]

|

HE|L = TSC 7| 52 A5t Standby= RECOVERY Z =2 £ & Al READONLY ZE 2 XM &tx
1, RECOVERY ZEZ HZAZE 4 RIC} MatA o2l DDL2 HE|LE TSC 7|52 AtEst
StandbyOll M = =& 0| &| &+=ICt.

rnr o

rok

alter database standby;
alter database standby immediate;

13.7. LIO|E{H|0| A 2] et Xzl

| Sy

= B0 M= StandbyE Primary® &M etst= UHE S F 7HA A|lLE[ 2 L0 AHE Tt

13.7.1. Switchover

PrimaryS Switchover 2 =2 Z25}1 Standby & 5tLE PrimaryE M &t5t2{H TS O
Ct.

na
Rall
i
4>
0
ro

1. Primary0| A CtS 9l HHO & = 5trt,
[0f] 13.7] Switchover H&0{2| &l3H

$ tbdown -t SWITCHOVER

Switchover 2ZE2 £2 % 22 NORMAL 2 =2t S 5IA 252 5tH, £ 2 2 Primaryof| A 44
El 2 = Redo £ StandbyO| ¥ &S St5l S =Z5HA = CH

2. Standby = LIS S 26+ ¥ Failover 2= 2 7| S351H 11 DB7F AH 22 PrimaryZt & T,

O|™ 2l PrimaryE MZ2 StandbyZ ArEstd ACHH M Z PrimaryZt 2 DB2| $TB_SID.tip Lt O]
Standby(LOG_REPLICATION_MODE, LOG_REPLICATION_DEST n Z=7|3} utZio|H)E M &5+, o™

PrimaryE RECOVERY 2= 2 7| &8t £0| Al £ Primary?t 2 DBE Failover 2= 2 7| S5tH A2 &
2 25t 2AS 4 QUCH Ol = DB= 0|0| S7|3HE HEJ0|2 2 StandbyE e I 22Tt MZ
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rr
H

Atstd, ALTER DATABASE Standby controlfile2 42 5t
i

2 A
HE Standby2| $TB_SID.tip It 0l 7| 2| Standby2t £+

Hﬂ
fx

= Primary2| DB It %
25X pf=Ct EokA

HZt= DBt NORMAL 2= 22& I & =Tt

13.7.2. Failover

M PrimaryZt ZHAH7| HIZ§ YA 22 SE2EUAHL A 20| 27tsa & &2 Standby & StHHE Primary
2 A E 4 QUrt Standby S PrimaryZ AE5t7| QoM = S & & CHA| Failover 2= 2 7|EOH0|: bot
OteF USE_STANDBY_REDO _LOG 7|s& |- 6|-E'| Standby”?} Failover 2= 7| 25t AL

USE_STANDBY_REDO_LOG ut2t0|EH & 7 X| et &Ef0i[A 7| S3H OF THCt.

r°l'

-3 1]
71 &0l A+ESHE Primary= M Z2 Primary7t 28 £0|= 4 0|4 0| & T (PrimaryLt Standby)
2 T Tibero Standby Clusterd| E&Hel 4 QiCt,

13.8. E2l0|HECS| MH

Primary2} StandbyOll 25 & £35t7| 26l M= thdsn.tbr T 0| 2F DB2| & HEE F7tal of

SO},

—

W oS £

i
N

of

<<tbdsn.tbr>>

PrimaryDB_SID=(
(INSTANCE=(HOST=primaryDB_hostname)

(PORT=primaryDB_port)
(DB_NAME=cluster_DB_NAME)

StandbyDB_SI1D=(
(INSTANCE=(HOST=StandbyDB_hostname)

(PORT=StandbyDB_port)
(DB_NAME=cluster_DB_NAME)

)
Primary2} Standby2| $TB_SID.tip It2 & 4T < If SS2 DB_NAMES 2i2F SID B 2 A FoH OF Btrt.

ot

1]

al
YOl ALt O] YHOfl o ek XpM|SH LY

rr

25}

PrimaryOl| Al ZH0l 7} 2HM 51 StandbyOll XIS 2 2 F 4
2 “Appendix A. tbdsn.tbr’E & 11 5T}
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13.9. Tibero Standby Cluster & X3

TiberoOi| A| = Tibero Standby Cluster2| B 2 & M 35t7| }laf CtS #O| HEE & RE M35t

QUL

SHF oY

V$STANDBY_DEST Primary0fl & El Zt Standby2| 22 H =¥ L Redo 29| M & MEE
Z3|5t= FO|Ch Primaryd| M 2HO| §E AL E 2 UL}

V$STANDBY StandbyOfl M Primary2| 212 2o} M 22 Redo 212} 0] 0] HF

=l Redo 19| &E|E £ 3|5t= /O|LC}.

Sk A
e UL

Q
Q
=}
o
O
<
2
x
EI
o
Sl
Il
>
oo oR

V$STANDBY_LOG StandbyOllA{ USE_STANDBY_REDO LOG 7|52 A2E A2
Standby Redo 2 12| &£ x3|5t= Ho|C}

V$STANDBY_LOGFILE StandbyOllA{ USE_STANDBY_REDO LOG 7|52 A2g AR
Standby Redo 211 W ol Y2 E x3|st= HO|LCH

V$STAND StandbyOl A USE_STANDBY_REDO LOG 7|5S A& A2 MM

BY_ARCHIVED LOG El ot7tolE 29| HEE x3|5t= FO|LCH,

=l

S= Hof cf 8t Xt 8t LH 2 2 "Tibero & X QHLHAM"E & 15O

13.10. M|k A}et

Tibero Standby Cluster= PrimaryOf| A 244 =l Redo 2 18 1CH 2 Standby0ll M &sI22 M2 79 &
78 2E(CPU bus size, endianness, OS S)0| S Of 5t11, $TB_SID.tip Lt S| HO[HHO|A E5F
o] 37| & EQsH0} B},

Redo £2-1& X &5tz Standby Clustere] S22 H|O|HH| O] & TS| JEfE HES
= 5| 5HA| 4=t 0|2t &2 A LH2 Standby @10| 423 OF BTt =, O| O| E{H| O] A 5 4
ol M &s3lfof sh= A 20| UL,

119 rr
_o'h
2
)
QD
]
o
O
<

Ct2 2 Standby Cluster0| Al X| 2 otX] b= &
2

= So|c} 7| =0 = 271 YR &= DPL, DPIO| CHal X|
@ oFX| LUK SHXY StandbyZt HZAE[0f U

=
o ZH =2 24 S ofal UL

o &5 LO|E{H| O] A 'HH DDL
ALTER DATABASE ADD LOGFILE
ALTER DATABASE DROP LOGFILE

ALTER DATABASE TEMPFILE
ALTER DATABASE DATAFILE OFFLINE

e JAVA EXTERNAL PROCEDURE A T2l & 43

_O't
rir
v
v
-
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CREATE OR REPLACE AND RESOLVE JAVA SOURCE
CREATE OR REPLACE AND COMPILE JAVA SOURCE

12

al
1. Standby”t Read only ZE A DB Link 7| S2 AFEE 4 giC.

2. Standby Cluster0i| A{ €

K| 20| E 2 A0{OF Bt

2t 5 3} E|O| & AH 0| AE AF25t2{ ™ Primary?} Standby2| 2 QF X[ 2 AOfA
B{ 7|7t Z0to} BT &, S B0 A M El HOHX| 2 S S Ato Al 4 OF BTt 5t StandbyOf| Al 2 QF

13.11.1. Standby Redo Log Group

20 AQX| 7 LM SHE AR MAFRE 29| checkpoint £ & 2015
g

1 H0{ = standby O {22 online log groupO|C}.

backup set= restore?t ¥ Ofcii@f 22 HXtZ 0| 4 ULH

1. 7|3} T}2}0|E{ USE_STANDBY_REDO LOGE M §iC}.
USE_STANDBY_ REDO_LOG=Y

2. Standby Redo Log GroupS 74 ¢tCt.

sql> alter database standby controlfile;

|.x| OI-

sql> alter database add standby logfile thread O group 1

"/usr/tibero/log/stlog00l1.sIf" size 100M;

(size= primary? online log file® A4 T4)

sql> alter database add standby logfile thread 0 group
"/usr/tibero/log/stlog002.slf" size 100M;

sql> alter database add standby logfile thread 0 group
"/usr/tibero/log/stlog003.slf" size 100M;

N

w

sql> alter database add standby logfile thread 0 group 4

"/usr/tibero/log/stlog004.slf" size 100M;
sql> alter database add standby logfile thread 0 group
"/usr/tibero/log/stlog005.sIf" size 100M;
sql> alter database add standby logfile thread 0 group
"/usr/tibero/log/stlog006.slf" size 100M;

()]

OladE A54 273 71538k Primary? online21 71579 28 #4)
sql> alter database enable public standby redo thread O;

sql> alter database recover automatic for standby;

of7to|y of £
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3. DBE C|2Al7Z] ¥ RECOVERY ZEZ FEISHC},

13.11.2. Snapshot Standby

Snapshot Standby= Primary2t2| S7|3t= A& A E 2t SA0| SXAE2 2 ddiidmls &

StandbyO| Ct. AFE Xb= X410 A5t A& 0f StandbyE Snapshot Standby 2 ® &Het 4~ @l on

StandbyZ T &=l & AHK EX| CHA| StandbyE & &8 4 QUCH Snapshot Standbyd| A= Redo 2 1=

A% S712t= X2 22 2 70f o 8t SMRE| 2[HH 2| = SHEICE StandbyZ M 2het Of X2 20 THA|

Primary2}2| &7|3& 0|0 7+7| 9/ A Snapshot StandbyE M &=l 20| 2HYE ZE HH AR
X1, DB= A& Snapshot StandbyZ M EHE|QUH A|H S F S0t

0
ol
ol

-
on M
>
Q
©
o
>
(@]
—

Standby= =XAH= QI ddl/dmIO| =7t53%t Hiof Balf, Snapshot Standby= ZAS 2 2 ddl/dmis &<
T A0 StandbyE HIAE B2 A 4 Y4, IHHME Primaryete| S7|2t= Al 7 X =22 DR

2AO| 20| HBE B 4 9Lk,

0

13.11.2.1. Standby0|A{ Snapshot Standby22]| Zi &}
StandbyOf| A Snapshot Standby £ X £+5}7| 9|8t " xt= CtS 1 ZCh

1. £7|3} 0j2t0|Ef FLASHBACK_LOG_BUFFER®} USE_STANDBY_REDO_LOGE A& tC}. (“11.6.3.
= Al G O[E{Hf| o] A A7 off /" &)

FLASHBACK_LOG_BUFFER=100M
USE_STANDBY_REDO_L0OG=Y

2. DBE MOUNT 2 EZ J|=5iC},

3. Standby Redo Log GroupO| -8 &[0f QUK &FCHH 4 O}, (“13.11.1. Standby Redo Log Group” &
1)

sql> alter database add standby logfile thread O group 1
"/usr/tibero/log/stlog001.slf" size 100M;

sql> alter database add standby logfile thread 0 group 2
"/usr/tibero/log/stlog002.sIf" size 100M;

sql> alter database add standby logfile thread O group 3
"/usr/tibero/log/stlog003.sIf" size 100M;

sql> alter database add standby logfile thread O group 4
"/usr/tibero/log/stlog004.sIf" size 100M;

sql> alter database add standby logfile thread 0O group 5
"/usr/tibero/log/stlog005.sIf" size 100M;

sql> alter database add standby logfile thread O group 6
"/usr/tibero/log/stlog006.sIf" size 100M;

sql> alter database enable public standby redo thread O;
sql> alter database recover automatic for standby;

4. SSHAM 2O7F A E O] AKX STHH G B (11.6.3. S A% TIO[E{H| O] &~ A&l o A"

il

I-_T]_)
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sql> alter database add flashback logfile thread O group 1
“/usr/tibero/log/fTblog001.fb" size 512M;

sql> alter database add flashback logfile thread O group 1
“/usr/tibero/log/Tblog002.fb" size 512M;

sql> alter database add flashback logfile thread O group 1
*/usr/tibero/log/fTblog003.fb" size 512M;

sql> alter database enable public flashback thread O;

ro

5. Snapshot Standby 22| X 2t ddIS 43 St}

sql> alter database convert to snapshot standby;
6. DBE RESETLOGS ZEZ 7| S¢HCY.

Snapshot StandbyOl| Al =& E 2= ddli/dmIQ] HE A& 2 Redo 210 X FECH M2t PrimaryE2 %
B 92 Redo 215 X &35}t7| 54 Standby Redo Log Group 7| 5& AHE3H0F St Standby Redo
Log Group 7| s0lM= 21 AR(X|2 2 MAtES e 21 mpof| i 5t checkpointE 7| CtE| K| 47| Tf &
Ol Primary2 % E 7% Redo 215 2ot =2 4 QUL

Snapshot StandbyE CtA| Standby = & &t8F 20l = SMRE| 2|HH 2|7t X 7H =01 Of st=0, O & s A
= SMRZ| 2|7{H 2|7t ST} E F Snapshot Standby 2 M 2tz QIH A|& 2 2 Z0t7}0F S, Standby
£ UHZ =2|7| ?I5H Flashback Database 7| 50| AFZE|M, O| £ Qs ZEHAIY 21 E F4J5H OF BCY.
ok TEhddl =& Al Snapshot StandbyOll A =2 2 HZE ALE0l CHEH S Al 22 0] 24 3tE Tt

13.11.2.2. Snapshot Standby0jlA{ Standby22| X &l

I'__‘?ﬂ
A
Rl
rr
inl
0o
B
my
o

Snapshot Standby0f| A StandbyZ & 2t5t7| 2

1. DBE MOUNT 2 E 2 7| S¢etrf.

0%
rol

FC},

>

2. Standby 29| ® & ddIS
sql> alter database convert to standby;

3. &7|5} mt2tn|H FLASHBACK_LOG_BUFFERE X7t & DBE RECOVERY ZEZ 7| S8l

i~

StandbyZ S0t7t7| ?|alf ™2t ddis L= 5HH S A2 20| H| &4 2tE| 11 Snapshot Standby 2 &
EH AFSZE ZefjAHo| O|F0{ZICt O & RECOVERY ZEZ £&E35H SMR2 2[FH 2|7t SHEL

ANEEEH 150 Primary2 2 E 2ot =H 2|5 £ 15 2|7{H 2| 3T} Snapshot Standby AEHFEH 7
ZH0| 2 CHH, Primary 2 £ E 20t =UE Redo 219 40| B7| W 20| Primary2| MEHE et &=
O 22 22 4 AL

r_‘l rk

|

i)

Snapshot Standby & E} 0| M = Failover?t = 7t< SHCt.
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13.11.3. Cascading Standby

Primary0i| 042{ Standby ==& HZ 5tH Primary0i| Al £&0| & 4 Lt Cascading StandbyS 0| &5t
™ PrimaryZt 2 & Standby ‘= =0 A redo 2 18 ™ &35HX| &1, Primary '= =+ Cascading Standby ‘=
CE0|2tRedo ZE1E M5, Cascadlng Standby = =7} C}Z Cascaded Standby .= =0 7| Redo 215 &
E5tE 5 off Primary? R &2 &0{ &L

Cascading Standby 7| 52 At&35t7| 93 STANDBY_ENABLE_CASCADING Lt2t0|E & A& §tct,
2| 12 Primary2| $TB_SID.tip I+ M3 2t SU5tA Cascading Standby ‘= =2| $TB_SID.tip It & A F
$tC}. Cascading Standby= LOG_REPLICATION_MODE & AVAILABILTY2} PERFORMANCEDH X| &
5tH LOG_REPLICATION_DEST_N & LGWR ASYNC2} ARCH ASYNCZH X| 2l StCt,

L_I

<<$TB_SID.tip>>

STANDBY_ENABLE_CASCADING =Y

LOG_REPLICAT ION_MODE {AVAILABILITY | PERFORMANCE}
LOG_REPLICATION_DEST_1 "hostname_1:port_1 {LGWR ASYNC]JARCH ASYNC}"
LOG_REPLICATION_DEST_2 "hostname_2:port_2 {LGWR ASYNC]ARCH ASYNC}"

LOG_REPLICATION_DEST_N "hostname_N:port_N {LGWR ASYNC]ARCH ASYNC}"

Fol

i

Cascading Standby = E2} HZE Cascaded Standby =EE #5& M= YtEA| Cascading

Standby £ = 7= H P SLTH MY 2 0|F 2 WA S o[ Ealjof o =H 7t 8Tt
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MI14% Tibero Cluster Manager

&= Z0o| A = Tibero Cluster Manager2| 7| & i E 1} 24 7Y 9l AdH gt

1o
nx
02
rot
il

14.1. 7|

Tibero Cluster Manager(0| 5t CM)= 22{AH2| 74 = =0| 11 2|2 Ho| & XA BtCt. EE Bt Tibero
Active Cluster MH|AE 8t QIAHAZF KA 22| S X ASHT CMOIM = S AL 243 74 24
S8 glatgt= HE2 2 &HE|St= T o AL

ol

CtS2 M CMOAM 22| sttt 2214 2| 220

r

o File

e Network

e Cluster

e Service

e DB(Database)

e AS(Active Storage)

e VIP
CM2 S5z 2|2A50| tiet ZLHEHE S +AStH, JEf Hotof ME e s&ss s 282
Sol €2 22 iE-IOH oA El CM= Ztol= A g U EKATL CA3E

22| AF T4 CM 5 L9 CMO| OHAE{O| & &S 2ot HI AT 0l A480| L5t B FHAH Y
H 4 S XSO E HZ0], e BB AE 40 MHIAT} STHEX FES BHCL OFAE O] 2H7H 421
S S AE{O| £ CH2 ST ORAR B2 K7 Bech,

2

CM_SIDE M XAl of §tCt CHE2 11 6| Ml O|Ct. O] 2/0f RDBMSE & & 517| 9

_ I CM_
sl e JE BAHASSS T2 BElol 7|28 #1510 MFBCt,
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g A
$CM_HOME CMO| dX|E H=Z2E XFotrt
- o)
export CM_HOME=/home/tibero7
$CM_SID CTEEAEY U= IDE ANEeCh 24 2= M2 OHE a7t
X OF BtCt.
- 0ol
export CM_SID=cmO
14.2.2. =7 |3} ul2}0]Ef
CME TIPO| = L5t 22 miefiHE2 d8e & UL 25 52 AEEXIETIPO BAEH2Z gls
X|HolloF ot ME} SF=2 AFEXIF X FSHA| b2 4+ UL 0| R 7|22 =E UHECE
=7|3} u}2}0|E H 07 MY
CM_NAME e 2 AHE Y4 0o node identifier2 £ 0| 50|t
MEOHE =9 CM2 CtE £t2 7HA Of BHCt.
CM_UI_PORT Za cmrctl FO| £ e Mo CM2Z &5t EX 2 AL
EYUHE/I ZEHSO|LL O] EE= = 7H| S
A 0{OF BHCE.
CM_RESOURCE_FILE 2 CME|aA mrde| A2 & A[Fetrt
CME|aA O 2 ChE3 22 20l AFSE T
- S SAUCMO| SFEE BaAEo HES HYHNF
7| sl AtEste T
— 2AA0 FUHHE 22 AN M 2[AA oo Xt
522 7|3t
- FE ol F IS 240 O] S&F &0 A 2t
StH Bl AASE AS22 FIt
CM_RESOURCE_FILE_BACKUP |A1EH CM Z[AaA mryol e A2 5 X|F ot
CM_RESOURCE_FILE_BACK |AEH CM_RESOURCE_FILE_BACKUP ZAZ0| CM 2|4 A
UP_INTERVAL ool W s sAle AlZEZtA S LIEFALTE (B9 &)
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=7|2} m2tojg Moy

x| e
214
2
g

LOG_LVL_CM CMO| 218 H7|l= &8 XFsiC
CMo| ¢ 2 215 XN &sHH

72 = ULk 7128k 2)

CM_LOG_DEST A1 Ed CMO| 21 & 4 C|AHE[E A[FTtCt O] gf2 e
Al AT 2040 gtCt.

(7| 22t $CM_HOME/instance/$CM_SID/log/)

CM_GUARD_LOG_DEST M Ed CMGuardt 21 IS M FA2 0| gf2 BHEA
EEH |:| /\3_9| S| |;|.| 74 §0:| o|: 3._H:f.

Al [0 OF2t CM Guard?t 215 HZ 4 Ut
Cte2 2 ZEE 7| 24400t

=

— HP OS : lvar/adm/syslog/cm_guard/$CM_SID/

~ Windows2 HP A2 o2 O0S
Ivar/log/lcm_guard/$CM_SID/ (Windows= Guard”t
X eb=Ct)

CM_LOG_FILE_SIZE

=
0
0O
<
Hu
]
H

°

0
b
=
L
N

0

of
i
A
ox
r
o

ZO7MAS YR ool 371710 g2 Eo A
St AR X 20 otUo| &5, 22 IO ¥
[0 O oo 27t MEECH €82 100KB~1GB Af
ole Y4at2 7tE &= ULt (THel: Byte, 7| =4k: 10MB)

CM_LOG_TOTAL_SIZE_LIMIT |AE4 CM_LOG_DESTO|AM X|H$

o
TS0l 37| 8ol A%

FO B 2|of $ == 20

Z2 O E9 F7|9 0| o] S o 7HA =™, J1H&
Q= mUS AN o =N I 20| B0l St
242 100KB~1GB AFO| o 47t

$0 J
or
£o
(=}
S
o
N
rH
A\
w
o
o
<
=z

AN

CM_TIME_UNIT LT EH CMES ZESZ M AEE= TRl AlZtel 20| & X get

CM_HEARTBEAT EXPIRE A Heartbeat expire2t CHE 't = 9| CMO| 2| 7} A4 ZiCh=
712 CMO| LOolxf2| =0 LRt HF AlZHS o|n|gto},
Z, @x = =9 CMO| A Heartbeat expire A|ZH0| X|L}
T E 40| X &= CMO| Y2HH, S Eo CM2
EMO| 5| X| o= =9 CMO|| X 7F M ZiCtn o1 A5}
A ECt (2HI: Z(second), 7| £4t: 300)
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=7|2} m2iojg

1

4r

CM_NET_EXPIRE_MARGIN

x| e

1z

E5t17| st Ul ER 39| Heartbeat expire Al
ZtO[C}. Of g2 55 CF 3Lt Z0tof SHrt,

~

T2l Z(second), 7| 2%t: 5)

CM_WATCHDOG_EXPIRE

RDBMS2} CM ALO|0f watchdog 7| 50| &4 3= 0 Q
£ 42 0tZ J|ZHexpiration period)S X| & gtC},

i o
RDBMS7} AHSX © 2 & & €Tt CM_HEARTBEAT_EX

CM_FENCE

CMfence =& ™A Z X & ZFBHCh

CMO| I/O 38 S CM_WATCHDOG_EXPIREO] X|H =l
NZtECH 22 et 2, THE CME0| 0| CMel L EE 2
HAEOA MAIZ|7| If 20 O] CMe| === OSE
£ ES oF stCH( O = =9 RDBMSZ} 1/035HE A S &l
7| 2I5H).

—

CMfence Ol 22 0|2{ct LS s~ SHH, 1 £ & #EHO|
ZLQRstEE 0| gt2 YE X[Hstz{™ CMO| ROOT & &t
O 2 AME[0{O0F ST} (7| 24k N)

CM_ENABLE_FAST_NET_

ROR_DETECTION

ER |M1E

1

= 0 0
0

or rn rim
0
= =5
[m
10
]
10
0y
2
i
N
Ral
oo
|0
Hu
>

i}
re
o Y
r

T 10
0z
s}

AL
ﬂ
gy =
I3
I
e
°
Ral

2 D
Z 0
H1
B[
_o'ﬂ
rir

r

!
oA
]
a
N
|—|'|I HIE

\N
oy
Pl

_CM_BLOCK_SIZE

yte EX9IO| T} Cf 5 20

|
E[X|2H HP-UX= 1024

02 O
o =
= E
rr 12
N2
M o
Ewu-r_'l‘l_
[LIIOﬁ
= |
(N}
=t
E o

Rl
00
%
(@)
rot
ul
N
r
g\l
(6)]
H
N

CMO = &2 0|2 =2 cmrctl BEH S ALESIH oA

tbcm [option] <argument>

o

C,

e [option]
as My
-b cCMm O == Aotk
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) oy

-d Cm O =g =gt

-i <file path> XNEE A2 text A A 2lAA FHEE importEHCt.

-e <file path> M Cmoll F=ItE Elas EE XN FE B 20 text LY 2 exportTHCY.

-x <file path> S CMOf| FOtEl 2laA 2 E N E 20| ot 2 exportettt.

X S CMOf| 718 2|AA M2 2 CM_RESOURCE_FILEE X M3l =2 4
20] exporttCt.

-s CMe| &E & 2 =0t 7|2} mt2tn|E0 SS= WE0| A=

-V CMe| HA g Eof &L}

-h tbem HHO0| O ot =FHE 2 =L

14.4. CM 'Eﬁao"O'l

= oAM= CcM BZFO QI cmretl, crfconfof CHoi A A H etCt

14.4.1. cmrctl &0

cmrctl2 New CMO[ M 2| &2 A S S #2| A HMO{5tT| |l AHE5t= EZF 0 setO| Lt

7125l cmrctl B30 Y2 Ch=52t 2.

cmrctl <action> <resource_type> [--<attr_key> <attr_val>]...]
£ My

action add, del, show, start, stop, act, deact, modify, relocate
resource_type network, cluster, service, db, as, vip, file

inl

O{& action, resource type2| T &2 ALE0| 27ts< = ULt (0l add, file)

cmrctl HHO{E Sst Ccm &4 X|0of

22 2HLHE 7 3 CMO| Hisi A cmrctl 3F 0l 7} attributeE A Z 224 B4 M7t Its
Sttt #A MO E € CM E2[ 0|t ol d = =7t £t 22 AH2 O|§& €1 A0 OF ofH, CHS 1

Z+2 attributeS cmrctl B 0| =745

--remote <node_name>@<cluster_name>

M|14Z Tibero Cluster Manager 267



CtZ Ol ol +2AH ol & attribute= cmrctl add2} cmrctl del EE 0| =

# clsl Zg|AE %3 cm2

AH2E 4 gt

LEO FHiAA %23

$ cmrctl show --remote cm2@clsi

# clsl 2 2E %3 cml ==9 tiberol db down
$ cmrctl stop db --name tiberol --remote cml@clsl

# A7

$ cmrctl add db --name tacl ...

© % resource add A error %A

--remote cml@clsl

[ERROR] Cannot add (or delete) resource remotely

= 420 =

14.4.1.1. cmrctl add

cmrctl add= CHS 9

gt SHAE{ T} down HEHOIALE X[ Fet =
A ol MAIX| S &= et

7} down 4 S AE/-E 0|2

0 E FY=EC

=k=lY 43

cmrctl add network

HESRIF e[2L8 FIt5t7| ?Iet 00|,

cmrctl add cluster

pl g
2L 2|2 A 5 FIt6h| ?fet SF 00l

cmrctl add service

ME|A Bl AA

g F71si7] 213 Wofolct,

cmrctl add db Tibero @

AEAE FIehE BF 00|

. —

cmrctl add as AS(Active S

torage) QI AEAE FIt5t= HEYE

cmrctl add vip

VIPE S5

cmrctl add network

HES®3 e[

b LhEICh HESIA 2

HE®IF IEHO| A S5S
Aot AtS2 2 B & il et

A5 FItot7| f1st §FO{ 0| U E) 37} public/private € =0 2tA Z 2§t attribute
A= interconnectE AHEE IP, PORT Z&0|Lt VIP
ol ArEst= XHAO|CH SEE O|=0 X FE UWERT QB O|AE &

SE= ?ld 2R3 public

cmrctl add network --name <network_name> --nettype <private|public>
—-—ipaddr <network_ipaddr/netmask_addr> --portno <port_no> --ifname <interface_ name>

Key Value Type oY
name string H EQI3 2|44 0| 50|t (unique, mandatory)
nettype string HER 3 2[AA9 typeO|Ct.

— private : interconnectS 2| A| ST (7| 2%h)

— public: VIP 2 Z ALE LY,
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Key Value Type MY

ipaddr string interconnect® AF2 & IP =A0|CH O] ZE= L& ZH| €& Q

0{ OF Bt} (only for nettype 'private’. mandatory)

portno integer CM Zt2| interconnectZ AtEE X E #H S O0|LC}. (only for nettype
'private’, mandatory)

ifname string public =2 AtEE interface name(VIP &5 &)0|C}. (only for

nettype 'public', mandatory)

cmrctl add cluster
EHAH 2AAE FII6H| ?e WHOO|CH 22 AH

Bl AALE A EOoZ L E ZFHZA AR
t= AEE|X|, VIPE AtE st 4 20| 2 25t public network interface £

ol

St= interconnect, = E 7t 3%
g =}

cmrctl add cluster --name <cluster_name> --incnet <network_resource_name>
--pubnet <public_network_resource_name> --cfile <file_path>

Key Value Type MY

name string 22 AH 2|a A 0|E0|Ct. (unique, mandatory)

incnet string interconnect 8 £ 2 AL & H| E) 3 2[ &2 0] F0| Cf. (mandatory)
pubnet string public EXZ A2 HEY 3 2|AA 0|S0|CL VIPE ALESIE

e s=ict

cfile file path E{AH It AZO0|CH E0K)E PRI M 7 SES 4+ U
Ct. (mandatory)

cfile attribute2| & 7+ 240l '+'E £0|™ TASE & Z(diskstring)
2 QlAShL

- OilA 1)

--cfile "+/my/dev/diskl,/my/dev/disk2,/my/dev/disk3"
— Ol 2)

--cfile "+/my/dev/disk*"
AEEX| MBS AFR S Z 0] = CHS 3} 20| XY Bt

--cfile

&)
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Key Value Type MY

1. cfile2 TASHS 222 dF & 42 TAS diskstring2t S SHA|
A3l OF 5, TAS diskstring0| Ot raw devicel} It 2 X[
B2 24 M2 N Yst= A S HEetoh(ater HA).

w

2. I 2| AA0 AR ALZXI £F2E $7P3PE R
SEHAH 24229 (fileZ2 SEEH W22 X}
diskstring2 S5t 4% +0, +1, +22} &2 SH
ElCt.

cmrctl add service

o n
>

> b

i
[>

10 1
d
% 3
N

I
o

ot BFO0|C MH| A= S AEE= 2E ?[0AM EX O MHE[AS A
2| 5t7] ! g 7 F ol Tt

rr |>
o
=

H
t

ok 2
ol
r

cmrctl add service --name <service_name> --type <DB]AS> --mode <AC]HA>
--cname <cluster_resource_name>

Key Value Type My

name string MH|A 2|2~ A O F0|Ct. (unique, mandatory)

MH|A B[ AA Ol F2 6l Y AMH| A2 0) E = = DB2| DB_NAME
mt2to| e QF ZH0tof SHoHTASE TIP I off DB NAMES A
& £ X|2F M =CHH AH[AQ| O| 1 Z0t0F ST},

type string AMH[ A EFRIO[C
— DB : Tibero QI AH ATF S SHE MH| 20| (712 1))

— AS: TAS QIAE AT ER5HE A H|AO|LC].

mode string MH|A QIAEA S8 AEHZ 2 E=0|C

~ HA: BF M| A0 OB QIABIAT} BILIRE S & JH5 5 R E
o|C}.

cname string g MHlL 2laAT £8 Z2AH 2oL O] FO0|Hh
(mandatory)
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AS M| 20l B20IE B 321 AFH
1,

FItot=S &|0f
EL

cmrctl add db

Tibero QIAEH A

cmrctl add db --name <db__

ol =

i

F otz BEO0|Ct DB typel| AMH| A0 BRIt LS SO

resource_name> --svchame <serv i ce_name>

--dbhome <directory_path> --envfile <file_path> --retry_cnt<retry_cnt>

--retry_interval<retry_interval>

Key Value Type oY

name string DB 2|2~ O| F0|CH DB 2/ 2~ A°] name2 ol & DB QI AEHA
9| TB_SID2} =2 sf OF StC. (unique, mandatory)

svchame string DB Z|AATF S8 AH|A 2| A A 0| F0| L} (mandatory)

dbhome string(directory path) | 7| £2| TB_HOME 74 2 2 DB HtO| 42| 7} | X[t H 20|}
(mandatory)

envfile string(file path) DB Hio|H2|E A& ot7| 9|t SHEHTE mUO|CE. (recom
mended)
(&)
envfile2 DB 2| AAEH 2 X[ Fst= A S HE ST envfiled| =
RDBMSE £2 5t SE517| 2ol E 25t etdH == export
St= L 20| S0{ZtCt.

retry_cnt integer Z|H retry Al = Sl 40| C}. (7] 25k 3)

retry_interval |integer retry Al = 7+Q| ZtAO| L},

(EH21: =, 712 8L O(retry 7|5 AFESHA| 4 8))

_r|r

2 enviile2

rol otoI
> ok

Ef0lg0] JHX T E B
H20|1, AXS AHBE 2

Al St LH & 2 "Tibero M X[ QHHA"E & I THC

USSR UUS Of defaultz £ == LY E0|Ct 0] 99| SAHSES CMO| BEHE
£7F 2 M 2EICH LD _LIBRARY _PATHE Linux = SunOSE At
2 LIBPATH, HP-UX= SHLIB_PATHE exportStCt, shAdH o~ M ™0 Cf

ML — O

export TB_SID=name
export TB_HOME=dbhome
export PATH=$TB_ HOME/bin:$TB_HOME/client/bin:/usr/bin:$PATH

export LD_LIBRARY_PATH=$TB_HOME/lib:$TB_HOME/client/l1ib:$LD_LIBRARY_PATH

#db #4222 name
#db 21429 dbhome
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cmrctl add as

]

AS(Active Storage) QI AEA S FIt5H= HHO{O|CH AS typel| AH| A0 B F=T} JHsStCt.

cmrctl add as --name <as_resource_name> --svcname <service_name>
--dbhome <directory_path> --envfile <file_path> --retry_cnt<retry_cnt>
--retry_interval<retry_interval>

Key Value Type oy

name string AS 2|24 0| F0]|Ct. (unique, mandatory)

svchame string AS Z|AATF ST MH[A 2| A A 0] F0| Lt (mandatory)

dbhome string(directory path) | 7| £2| TB_HOME 7§ 2 2 2 AS H}0|L{ 2|7} 2| x|t B 20| L}
(mandatory)

envfile string(file path) AS Hio|H2|E ™5t /st 22 HFE Ot (recom
mended)

retry_cnt integer Z[Cf retry Al = S 40|C} (7] =4k 3)

retry_interval |integer retry Al = 7+4 0|},
(&2l =, 7|28k O(retry 7| 5 AESHA| 23))

AS 2| 229 name il & AS QI AE A 9| TB_SID2F S5l OF St} enviileo| 2te A2 "cmrctl

cmrctl add vip

VIPE E25}7| A= tbcmO| ROOT Hete 2 A 0] 0|0} 5}, svcname2 2 K| ™ 5+ A H| A0
pubnet attribute7t S5 =0 QL0 OF L, 2HAE 4~ PATHO] /sbin Z 27 &3 UK Z2H VIP aliasof &
I st= 2 =Holsf OF StCt,

o VIP failover/failback

1
|0

22{AHS EY L E0|A HOf 7t 2HlSHH AL S VIPE FAXCE AESstes L& F o =0
VIPE &7 A7 StC}(failover). O| & Sali A Tibero= FOH 7t LM S L EO| VIPEL 7=||—‘—0HA‘| MHE[A
QUCH ZOof7t Ll EH L EJF S OHA| e AR3ME =2 VIPE §7H4 43 etti(fail

cmrctl add vip --name <vip_name> --node <CM_SID> --svcname <service_name>
--ipaddr <vip_ipaddr/netmask_addr> --bcast <bcast_addr>

Key Value Type Ay

name string VIP 2|24 O &O|C}. (unique, mandatory)
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Key Value Type My
node string VIPE & 273 H CM_SID O|C}.
(optional, 7| =&} sHE BFOHE ATt = =2 CM_SID)
svcname string VIPE AtEE MH|A O] F0|C}. (mandatory)
ipaddr string(IP address/Net|VIP IP address/Netmask 2 X &HEl 34 0|Ct,
mask)
- IP address (mandatory)
- Netmask (optional, 7| & %t: public interface2| netmask)
bcast Broadcast VIP broadcast =20 Ct. (optional)
=l

VIPE & i ASoliof e X E
MA 5 X E = VIP failback 2 0f
9} LISTENER_PORTE C2A A

2 7tS ottt

= DBOIAE A0 A LISTENER_VIP_PORTZ A H0| 7h55}Ct.
A AM'% Hels =7 fsll &Al 2SIt LISTENER_VIP_PORT
CHH VIP failback 2t =0| = LISTENER_PORTZ2 H%

<

14.4.1.2. cmrctl del (delete)

Ed 2|laAE AASHY| fIet BF0{0|H, DOWN E+= DEACT &fE{ Q| 2| AADEH AN JHs ST

o =

cmrctl del <resource type> --name <resource name>

14.4.1.3. cmrctl show

b

CMO| SEE glAAo §EE 201517| 2 HO{0|Ct,
CHS 9| 371X| B 2 2 ALZ 0| 7Hs 5Tt
8 1)

cmrctl show

o
M
it
o
Il

Sl CM O 20| S=8 glar0 2=

cmrctl show all

AL
o
Il

M CM O E2 EHAHEN S5E 25 LEQ AL EEE2 £
=)

cmrctl show <resource_type>
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Sl cM O 20| SEE 2|AAE T <resource_type>2 2|lAA BES &
- Y4 3)

cmrctl show <resource type> --name <resource_name>

MM

N F

ox
roh
am

H elanol A

ro

=L

iy
M
1w
o

O

.

[=5
=

AL

o
n
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14.4.1.4. cmrctl start

S5d 2|2 LS AASH| ?let BFOO[CE MH| A E[AA S startste B9 ol & AMH[ L0 Fot 2& 214
HAZ 7|SAZIC

cmrctl start <resource_type> --name <resource_name> [--option <options>]

14.4.1.5. cmrctl stop

EF L AAE BX5H| /e WHNHO|CH MH[A 2|AAE stopsteE AR all D AH[ A0 58 E2E QA
HAE SKXAIZICE ES auto-restart 7| S0| &2 S0|2HH S X[ EICY
auto-restart LTEJt S& SOl AH| AL QIAHAT SX|E AR oilS &&S QXS =0 5K = 2/AH

28 MAHAAZF= 7[SOICH

cmrctl stop <resource_type> --name <resource_name> [--option <options>]

14.4.1.6. cmrctl act
Ct=2 9l O| R 2 Qloll deactivate® 2| AAE CHA| activateAl74 7| 9§ HEHO 0|t

2= Bt retry_cnt(7| 22t 3) 0l & starts s =0l = Huljst Z 2

ot
=
8

e DBEEASEAAE =T}

o AL XATE emrctl deact BF 0 S BAH 2= ALESIH HI2G3AZI E 2
MH| L& Bl 2AE actots 0= ol S MH[A 2|2 A9 QAR A SO Tf e auto-restart 7| s S SHA|

7|4 th= oln| 2 AFEE T

cmrctl act <resource_type> --name <resource_name>

14.4.1.7. cmrctl deact

E73 2| A A E deactivateA|7A 7| 2§ BHO{0|H, deactivate® 2| &

=

A = auto-restart CH A0l A & 2| =
Ch MH|A 2| AAE deactst= A R0 = ol & AH| A 2| AAQ OIAE A SO Of § auto-restart 7| s &

KAMZ|AC= QB2 AHS E T

cmrctl deact <resource_type> --name <resource_name>

14.4.1.8. cmrctl modify

QIAHE B|AAQ retry_cnt, retry_intervalE& HZE A7 7| & HFO{O| L},

cmrctl modify <resource_type> --name <resource_name> [--option <options>]
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14.4.1.9. cmrctl relocate

CM EE| = 2HE0| M vipe| 273 O|X/HASHY| ?/et 00|}
cmrctl relocate vip --name <vip_name> --nid <target nid>

target_nid= vip 2 F# 2 & L =EZ A cmrctl show cluster --name [cluster_name] SEHE Soll =

& nid ! &K vipE L F5t= nidE 2elg UL

14.4.2. crfconf 242404

cmrctl BE 02| A2 CMO| 2212l AEf Y mf CMOl FH&5H0] ALZEXIEE|AAE 2S5 U= B
2t™, crfconf= CMO| 2 Z 210l HEf Y Tf CM TIPO| X|EE Z 20| U= CM 2|~ I o HZ5Ho ol
o ods Helg = ATE st= FEEIEIO|C CM B[ AA I 9| H 2 Hio|LH 2| I Oo[7] I Zof A
Azt ez o g a3 4 el M2k, ArZX7E CME FE5H7| ™ol CM 2l a4 T ol U= 24
£ 25 HESIHT crfconfE ALESHH Edts AYHS a2 + JCE ol viP St 22 =228 2
AA0| HAS ATt Z R0 E DIAETL RH2I517| ) 20 DA 2 7|58 CMe| CM 2|44 Y g
HAOF AR O R Mg},

crfconfl] AFEE 2 cmrctl2t S 5HH, AHS 7HsS §F actionO| add, del, show?| 37+X| 2 K| §t=lCh= & T
Ct=Cf,

crfconf <action> <resource_type> [--<attr_key> <attr_val>]...]

CMO| B[4 WM M 4+ U= CM & S0 M = crfconfS w2 Of st 2 02 E &5
St A 2 AMel= o

$ crfconf show
[ERROR] CM is online. use "cmrctl®™ command
crfconf failed!

14.5. Cluster Resource?| ROOT 2E

CMO|VIP St 22 =228 2|AA S e[ I 2 AEO TR0 25 ROOT Het0|0{0F ot= &5
Of LH st et S2{AH 2[AAN = ROOT ZE2Hs 0| EXsHe O], {H S AE0| ZTEE 2
£ CM=0| ROOT #et2 =2 AHEUS I 1 2 LB = ROOT ZE7t ElLt. ROOT ZE9| S AE =
ROOT 2 =& /XA|5t7| 95 ROOT # 20| gl= CMO| H&3t= A S =0

Ct2 2 23 AEJFROOT EEJ} E|= & JHX| of| 0| C}.

o S{AE 0 XS &5 CMO| ROOT HEISZ QX AL

o
oy
4o
:oé
o
uju
]
|>
r|r
>

|ZH2E ROOT ZE71 |22, 0] 0| F 2 2 AHO| H&6HH =
|0fOFEH H £0| JHsotCt.

ﬂJII'I
ro

H
4n
T
O
o
_|
r
ro
I 0
ruk
o]
H1
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o 22 AE] LS| ROOT HEISZ AME|X| 22 =EE0| 25 downE A

5700l L EZ2 FTHE S AHE Y2 2 At 1~2H = == ROOT &t glo] A& = cmo| 11, 3~5H
T == ROOT #ete 2 A E CMO|2tH O] =7t sl T 2 AE = ROOT 2 =7} OfL| Tt 0|LLH 1H 1}
2HLEE CHRAIZ|H, 22{AHO S5 A= CM2 3707t 2 12, 37 25 ROOT #§H2 7+% CMO|
02 22 AEJROOT ZEV}EICH 0| 2= 2 AE 7 ROOT ZE0|7| I 0] 181} 2H =7t
CtAl 221 AHO| H&5H7| fIai A= ROOT ZEE CME A ™ A|7{0F0H SHCL,
ROOT 2 E 2 AE0|= ROOT #oto] gl= CMO| & + 222, ROOT 2= EHAHE ROOT

REtotd 22 AHE HSHEH 25 L E0M SHAH S downAlZl & ROOT #3H0| gl= CMO| X
= 2 AHO| H&5H=S o OF StCt &, ROOT 2 E7} Ot 23 AH0f = ROOT # &t | 701 &2 10
CMO| &< 4 AKX 2 ROOT #ets 7HE CMO| 2t s = VIP AFE0| 275ttt &8 A2 2RIt
olCt
A .

me 0z

s
e

T CMO| ROOT #ghE 7HA| 1 ™ EA =Xt 22 A JFROOT ZEQX| = EHE2 SH2 R

—
4+ otk

OII

o @

cmrctl show cluster --name "cluster name*®

Ct= 2 2-node-clusterOf| Al & = 25 ROOT #eH0| Rl= CM2 E & &8 A&0| L, Status2| UP E O
(ROOT)2t= HAI= cluster’t ROOT 2= 2/0|5tH, NODE LISTO| Mst Ot2f R2 Zt == CM2|
ROOT #¢ot AR E 2o|A|stCt,

cmrctl show cluster --name clsl

Cluster Resource Info

Cluster name : clsi
Status : UP (ROOT)
Master node : (D) cmo
Last NID : 2
Local node : (2 cml
Storage type : Active Storage
As Diskstring : /data/*
No. of cls files : 3

(1) +0

) +1

3) +2
| NODE LIST |
[e===mmmmmsmemmaesse e ae s s s s s s |
| NID Name 1P/PORT Status Schd Mst FHB NHB |
| === ====s==c cmmssssscemmssssescs cossse coss o= oes Soes |
| 1 cm0 123.1.1.1/29000 UP YRM 30 35|
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| 2 cml 124.1.1.1/29100 UP YR [ LOCAL ] 1|

CI22 & L& 25 ROOT #&H0| gle CM2E S2{AHO| Y& 40| oM et 22| Statusol
(ROOT)Z} 21 11, NODE LISTO| = Mst0| RS 7t& = =7} giCh.

cmrctl show cluster --name clsl

Cluster Resource Info

Cluster name : clsi
Status : UP
Master node : (1) cmo
Last NID -2
Local node : (2) cml
Storage type : Active Storage
As Diskstring : /data/*
No. of cls files : 3

(1) +0

@) +1

3) +2
| NODE LIST |
l--------------——— |
| NID Name 1P/PORT Status Schd Mst FHB NHB |
l--- - s s e e e e |
| 1 cmO 123.1.1.1/29000 uP Y M 30 35|

cml 124.1.1.1/29100 (0] Y [ LOCAL ] |

Ct 3t L EJFROOT HEH0| 9= CML E 2HAHO M£st0, CHE L E= ROOT #3HE 717 CM

=2 $to
O &S AEO|CH L= 2H O Mst| RO| 11, E2{AE 7 ROOT 2 =7} OFL| 2 2 Cluster Resource
Info2| StatusOfl (ROOT)7} ALt

cmrctl show cluster --name clsl

Cluster Resource Info

Cluster name : clsi

Status : UP

Master node : (1) cmo

Last NID : 2

Local node : (2) cml
Storage type : Active Storage
As Diskstring : /data/*
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No. of cls files : 3

(1) +0

@) +1

3) +2
| NODE LIST |
Je=mmemmmemmmem e |
| NID Name 1P/PORT Status Schd Mst FHB NHB |
| === === e e coes oo oo oo |
| 1 cm0 123.1.1.1/29000 uP Y M 30 35|
| 2 cml 124.1.1.1/29100 uP Y R [ LOCAL ] |

O e 2 HEZ 2o A4E0M FE HBH0| gle 1H = =2 23 AH & stopAl 7! = CHA| cluster startS
St = Ao|ch 18 = E0AM S AE 7| stopE 22 Q15 S AEO| ROOT gt = =8 HA &1,
oo et 2 AEJIROOT E=7t E 2 &olgr o~ QUCH ESH S AEJHROOT ZEE0[|2 2, ROOT #
ohol gleE 1 == CM2 S AHO| A S 4+ gl =

i

—1H =
cmrctl stop cluster --name clsl

cmrctl start cluster --name clsl

Failed to start the resource "clsl-
[ERROR] To join this cluster(clsl), you must be root

—2H L E
cmrctl show cluster --name clsl

Cluster Resource Info

Cluster name : clsi
Status : UP (ROOT)
Master node : (D) cml
Last NID t 2
Local node : (2 cml
Storage type : Active Storage
As Diskstring : /data/*
No. of cls files : 3

(1) +0

) +1

3) +2

| NODE LIST |
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| NID Name 1P/PORT Status Schd Mst FHB NHB |

| 1 cmo 123.1.1.1/29000 DOWN N 0o 0]
| 2 cml 124.1.1.1/29100 UP YRMI[ LOCAL ] |

14.6. TAC +M

= oM = TACS 42 ol Linux tE80IAM &g £+ A= X E HF

I
roh

FC},

1H = =0 A2 TB_SID2 CM_SID= ZHZt acl1et cml, 2 = =0 A{ 2] TB_SID2t CM_SID&=
et em2= Fotith. HA CM TIP T = AFsOF otCt. @2 7|3t mi2tn(Efo] 2H H4 &

0|22 1 37= 2t=A| M 5HOF st

oAy
o
w
=

1. 2AME 1H Lt EE /AStCM TIP Tt S 1H = =9| $TB_HOME/config Or2f0fl cm1.tip2 £, 2
HLE-EZ Q8CM 2 2H = =E2| $TB_HOME/config Ot2f0ll cm2.tip2 2 X FstH2H, T+

TIP oY S
I} 20| TIP I 2 24 5t C(config ZC0f| X &l OfF L.

<<cml.tip>>

CM_NAME=cm1
CM_UI_PORT=8635
CM_RESOURCE_FILE=/home/tibero7/cml_res.crf

<<cm2.tip>>

CM_NAME=cm2
CM_UI_PORT=8655
CM_RESOURCE_FILE=/home/tibero7/cm2_res.crf

[

2. 222 TACE TIP It S MFsl of st

r

Z oAM= 1H LEE T TAC TIP It & 1#H - =E9| $TB_HOME/config Ot2{ 0l acl.tip2 2, 2
H LEE 9 TAC TIP Y S 2H L E9| $TB_HOME/config Ot2H0fl ac2.tip2E X Z&stct. “X|15
% Tibero Active Cluster'E 2™ Zt ml2td|H &2 Q0§ & &+ UCHE WA oA = TB_HOMEO|
/homeltibero7 O|C}).

<<acl.tip>>

DB_NAME=ac  #DB_NAMEZ acl¥ ac27} &< #<S 7Hxit.
LISTENER_PORT=21000
CONTROL_FILES="/home/tibero7/database/ac/cl.ctl"

MAX_SESSI0ON_COUNT=20
TOTAL_SHM_SI1ZE=512M
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MEMORY_TARGET=1G
THREAD=0
UNDO_TABLESPACE=UNDOO

CLUSTER_DATABASE=Y
LOCAL_CLUSTER_ADDR=123.1.1.1
LOCAL_CLUSTER_PORT=21100
CM_PORT=8635 #cm1%] CM_UI_PORT

<<ac2.tip>>

DB_NAME=ac  #DB_NAME-Z acl¥ ac27} &2 #< 7hxit.
LISTENER_PORT=21010
CONTROL_FILES="/home/tibero7/database/ac/cl.ctl"

MAX_SESSION_COUNT=20
TOTAL_SHM_SI1ZE=512M
MEMORY_TARGET=1G
THREAD=1
UNDO_TABLESPACE=UNDO1

CLUSTER_DATABASE=Y
LOCAL_CLUSTER_ADDR=124.1.1.1
LOCAL_CLUSTER_PORT=21110
CM_PORT=8655 #cm22] CM_UI_PORT

LERH 7S ofH HX

144 CMS M A2{0} SH=O, 0|8 e A= CM_SID7E A S5 TIP
—r%'e

_I
tOF SHCR(ITH2tA &= Of| K| 0| A{ = CM_SIDZF cm10]|0f OF $tC}.

|
M§
°
I
B
m
o

CM_SIDE 23dst7| ?lsl ofef el LiES HAE0lM 2> AIZICH TB_SIDE 20| & steh(LESol
OlE{H[O| A5 BtE I ERSICY).

export CM_SID=cml
export TB_SID=acl

Ol CM_SID ©E & 2t=5tH, ofeffe] EFO{ & 0|83l CME & H

rot

FC}.

thcm -b

AL

dEHo R FEYECH, tHE1t 20| E5E

=

Cf.

M

CM Guard daemon started up.-
import resources from "/home/tibero7/cml_res.crf™. ..

Tibero 7

TmaxData Corporation Copyright (c) 2008-. All rights reserved.
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Tibero cluster manager started up.
Local node name is (cml1:8635).

O] ¥ 2 HA1 L4H CM_RESOURCE FILE01| P
ojg| mao| MME|A =ZCt O U0 L2 S

5 2=&|H CMe 72 JE & =elst| ?fsl th=at &

Py

cmrctl show
47| W 20| CLUSTER,

Ct=1t 20| L2 M 3dHQl J&0[CHory OfF& e[AA T SSSHA| B

TYPE, NAME, STATUS, DETAILO| 25 HIZto|C}).

Resource List of Node cml

STATUS DETAIL

CLUSTER TYPE NAME

6. X ofefl 2] SFXMEH HERZ e|laL
cmrctl add network --name netl --ipaddr 123.1.1.1 --portno 29000

SSH2E g2 AT SEEH THE1 20| S0
Resource add success! (network, netl)
7. CHAl Bt cmrctl showE 0| 510 2 A~ B E 2QI5HH T3t 20 S5 E Ot
Resource List of Node cml
CLUSTER TYPE NAME STATUS DETAIL
COMMON network netl UP (private) 123.1.1.1/29000
8. LIS Z ot o BF 0 €2 YH 22 S2HLAHE SSettt. olM, cfiled| M FE EH = 0|2 2=
cfile 22= 37 HA30 JA== X|HEHOF Bt

Of =O}0f Btrt. E3H,

HBHOE BYAH 24Tt S2ET

Resource add success! (cluster, clsl)
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9. cmrctl showE O| E510{ 2| a4 HEfE =QIsHH L5 20| &
Resource List of Node cml
CLUSTER TYPE NAME STATUS DETAIL
COMMON network netl UP (private) 123.1.1.1/29000
COMMON cluster clsl DOWN inc: netl, pub: N/A
10 SEE 22 AH ofefo| TAC MH[A E|AaAE SEaOF 5t=0|, 10 &AM SHAH clsls Ed3tHA
74 Of ot
cmrctl start cluster --name clsl
SSHLE SHAHTEAIAEH ChZ 3 20| S = Ch(o|mf Ao etCtH cfileO| A & C2E{ 2| = 0|
2| QHEFS Ol =US 7tsHd0l =0}
SUCCESS!
11 cmrctl showE 0| &5t 2| AaA MBS 2elstH CHF i 20| &3 = Ot
Resource List of Node cml
CLUSTER TYPE NAME STATUS DETAIL
COMMON network netl UP (private) 123.1.1.1/29000
COMMON cluster clsl UP inc: netl, pub: N/A
clsl file clsi:0 UP /"shared disk dZ"/clsl cfile
RO &2 BHOE 0| MH|A E|[AAE SFeCHolm, MH| A2 O|F2 LES0H| BH= O O Ef |
0| A2| O| &2t ZOt0f Bto.
cmrctl add service --name ac --cname clsl
d3H 22 S55tH Ot 20| £ E O
Resource add success! (service, ac)
13 cmrctl showE 0| &5t 2| aA MEf S 2telstH CHZ i 20| S E Ot
Resource List of Node cml
CLUSTER TYPE NAME STATUS DETAIL
network netl UP (private) 123.1.1.1/29000
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COMMON cluster clsl UP inc: netl, pub: N/A
clsl file clsi:0 UP /"shared disk 7 Z"/clsl cfile
clsl service ac DOWN Database, Active Cluster
(auto-restart: OFF)

4 0iX|2U2 2 DB 2|AAE SFECL

07| M --name®| Zt2 Active ClusterOil A & = =7 AF2E TB_SID(Z O M| M= aclE ALE)<}
ZOto} $tCt aclE st a4~ A2 =2 enviile /home/tibero7/ Otz 0 envfile_aclS 2 XN &
oF A Lt

D

cmrctl add db --name acl --svcname ac --dbhome /home/tibero7
--envfile /home/tibero7/envfile_acl

2E

M

3 Cf.

Okl
M

—
Hoz2 S5

e CE 1t 20

o||

Resource add success! (db, acl)

15 cmrctl showE 0| &30 2| &4 HEf & 2elstH Ch51t 20 E= = L

Resource List of Node cml

CLUSTER TYPE NAME STATUS DETAIL
COMMON network netl UP (private) 123.1.1.1/29000
COMMON cluster clsl UP inc: netl, pub: N/A
clsl file clsl1:0 UP /"shared disk A ="/clsl_cfile
clsl service ac DOWN Database, Active Cluster
(auto-restart: OFF)
clsl db acl DOWN ac, Zhome/tibero7

16 O|X| &A Z &< U O|[E{H| 0] A5 BFS0{0F oL}, “15.5. TACE | e Tl O EfH| O] & 4" g of 2iH

o = =
~6H7HX| 2 tE S Aottt ItE S s sts Ol o522 F 7HA 72 A& S X[740F ettt

— thsqlZ H£3517| /5l thdsn.tbr& A8 I L2 €2 WESS 20 F0{0F BTt

acl=(
(INSTANCE=(HOST=123.1.1.1)
(PORT=21000)
(DB_NAME=ac)
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% % 155 TACE 9 CIO[E{H[0| A A4 0lM CIO|E{H|0| A BHS
"ac’ (A A& 2] 2 20] 01 8)2 3O SHCH T OJE{HI0] 2 4 S
show?| 20| A Tt 20| STATUSZE 25 UP2 2 HEFOf QAT

[ CREATE DATABASE
2= oKD L, emrctl

Resource List of Node cml

CLUSTER TYPE NAME STATUS DETAIL
COMMON network netl UP (private) 123.1.1.1/29000
COMMON cluster clsl UP inc: netl, pub: N/A
cls1 file clsl:0 UP /"shared disk FZ"/clsl_cfile
clsl service ac UP Database, Active Cluster
(auto-restart: OFF)
clsl db acl UP ac, /home/tibero7

7OolZM A =0 F40| EXLCE O|M CtE = EE —?M 3 OF
2 0El = 2o BHF ES A= Y st ol 7
7F UM 1H L EO|M AH S cfilel] A 22} Z00f St

CHA 28 = E 9] thdsn.tbr A&
AHE FItE O cfilee] 22

m_gv
2
ro rOI'
ﬂ.lu.l —v—
it

-

export CM_SID=cm2

export TB_SID=ac2

tbcm -b

cmrctl add network --name netl —-ipaddr 124.1.1.1 --portno 29100

cmrctl add cluster --name clsl --incnet netl --cfile /"shared disk A Z"/clsl_cfile
cmrctl start cluster --name clsl

18 cmrctl showE ol 2 CHS I} 20| MH|ATF 0| SEEO A= AS =Rl 4 U 0= cfiled] U
= &S cmloM AE 101 7| W= 0|t

Resource List of Node cm2

CLUSTER TYPE NAME STATUS DETAIL
COMMON network netl UP (private) 124.1.1.1/29100
COMMON cluster clsl UP inc: netl, pub: N/A
clsl file clsl1:0 UP /"shared disk d="/clsl_cfile
clsl service ac DOWN Database, Active Cluster

(auto-restart: OFF)

19 0K/ 2t 2 ac20| AL B enviileS X &8t % T2 o] HHOISS Y 6HE 2 ke = TAC T4 A 0|
= E O}

cmrctl add db --name ac2 --svcname ac --dbhome /home/tibero7
--envfile /home/tibero7/envfile_ac2
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cmrctl start service --name ac

14.7. TAS-TAC 7+ M

= o= HA TASE T ote 20l chsf A A F Gt
CHS 2 TAS-TAC(Tibero Active Storage - Tibero Active Cluster)2| 714 & ?/afl Linux A0 &10& 4
= Ol|dlo|Ct.

Hd S0 A TASE 93+ TB_SIDE asl, TACE 93 TB_SIDE acl, CME 9|8t CM_SIDE cm12 2
tCt TB_SIDE [HA O X| L € 2 asl.tip2 1% = =°| $TB_HOME/config/asl.tipdil X Z5tCt,

rOI'

I
l\)

H =0 M TASE ISt TB_SIDE as2, TACS ¢/t TB_SIDE ac2, CM2 ?/8t CM_SIDE cm2&
StCH TB_SIDE MM O X L8 2 as2.tip2 2 = =2 $TB_HOME/config/as2.tip0il X &etCt TASE
DB_NAMES X|&3}tX| &1, TACE DB_NAMES acZ §trt,

MM Al SE2 TAS

1]

g5t “14.6. TAC 770l 2B = 2 E +daHAM s> T

Ct22 s gol e 4Fo|Ct,
1. cml.tip2t cm2.tip2 “14.6. TAC 74" & 1ol A| 4o St

CS TIP It L S0 A M 22 AFO| = S CrFet +XS2 oMY #0[11, A4S SHO| A =g +
UAEHE MO M= raw E[HIO| A S AMESHA| 241, 24249| E20] 5GB! /data/disk012} /data/disk02
ote F IS AESHH st RE £ =8 H& o Jolth. B &3 7+ 2 "Tibero Active Storage
Zt2| Xp QHH A" "A1.2 C|A T FH|"E & SICF

<<asl.tip>>

LISTENER_PORT=30011
MEMORY_TARGET=2G
MAX_SESSION_COUNT=50
TOTAL_SHM_SIZE=16

CLUSTER_DATABASE=Y #3<
THREAD=0

CM_PORT=8635 #cml12] CM_UI_PORT
LOCAL_CLUSTER_ADDR=123.1.1.1
LOCAL_CLUSTER_PORT=30111

INSTANCE_TYPE=AS #3
AS_ALLOW_ONLY_RAW_DISKS=N #RAW TlH}o] A= A}E-3}4] ¢kom =z o] Axo] g3},
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AS_THR_CNT=10
AS_DISKSTRING=""/data/*" #/data/disk013} data/dis02E A}&322 /data/*3h= FUh.

<<as2.tip>>

LISTENER_PORT=40011
MEMORY_TARGET=2G
MAX_SESSION_COUNT=50
TOTAL_SHM_SIZE=1G

CLUSTER_DATABASE=Y #3
THREAD=1

CM_PORT=8655 #cm2°] CM_UI_PORT
LOCAL_CLUSTER_ADDR=123.1.1.1
LOCAL_CLUSTER_PORT=40111

INSTANCE_TYPE=AS #3I

AS_ALLOW_ONLY_RAW_DISKS=N #RAW tjHlo]| A5 AlR3lA] Fomz | o] HAo] & Qslr},
AS_THR_CNT=10

AS_DISKSTRING="/data/*" #/data/disk01¥} data/dis02= Al&32 % /data/*%t= +U}.

2. TASE TIP ItY0| FH|EH 1H L =EFH =M 2 4F Bt

HA 1#H = =0 M export CM_SID=cm12 2 2tAHL-E MFSCH 1 F, CME REHoIH HIAYIE
FItekeE R Yo L2 £ 5104 cmrctl show HMES £ 5HH S f CHS 1 20| Z3|E
UL F St

Resource List of Node cml

CLUSTER TYPE NAME STATUS DETAIL

COMMON network netl UP (private) 123.1.1.1/29000

, Ch= 1 20| cfile £ =0| 0| M2 Eetzlct
cmrctl add cluster --name clsl --incnet netl --cfile "+/data/*"

3HCZE £+ L[QICHH TB_SIDE as12 2 export & & CHZ2 HMWES £SO TAS QIAHA
E[2CH"14.6. TAC 7"t HE| 22 AE & starth 7| X =),

&
ne ox

tbboot nomount
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5 80| 22 ™ thsqle Salf TAS QI AEH AN HE5H0 TSI &2 s
(TASO| M = Tibero &2 TACS} AtEHZHA| 2 thdsn.throf as12| A X S 4 F0{0} thsqlE 21 A&

£35k 4 QIC,

sqiE /A3 AHO[AS RHEC}
LE A0

PS

[

CREATE DISKSPACE dsO NORMAL REDUNDANCY
FAILGROUP fgl DISK

"/data/disk01" NAME disk101

FAILGROUP fg2 DISK

"/data/disk02" NAME disk201

ATTRIBUTE "AU_SIZE"="4M";

cmrctl start cluster --name clsl
7. 2 = cmrctl showE 0| &dlf 2| AAE &Qlsl 2 C2 1 20| =3| E O

Resource List of Node cml

CLUSTER TYPE NAME STATUS DETAIL
COMMON network netl UP (private) 123.1.1.1/29000
COMMON  cluster clsl UP inc: netl, pub: N/A
clsl file clsi:0 UP +0
clsl file clsl:1 UP +1
clsl file clsl:2 UP +2

8. O[M| CHE2o| HUMEZS AHESH0] as& MH| A BE[2AE SFEHH.

O 2 asE S5t enviile tibero7/ OF2H Of envfile_for as12 2 X &6t 11, --namel| (2 TIP
AL El 0| 590l as1Z 5l Of gt}

cmrctl add as --name asl --svcname as --dbhome /home/tibero7
--envfile /home/tibero7/envfile_for_asl

VSO HMEES Solf TAS AIAHAE normal 2EZ Y A|ZICE
cmrctl start service --name as
30

cmrctl start as --name asl
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o]l
-

190 HMES So TAS QAR AT} YBHOR LEYEQOM, ChS T} 20| thsglZ HUES 4

m

tbsql sys/tibero@asl
sql> alter diskspace dsO add thread 1;

277t 2™ LHHX| 2H S0 ME TAS QIAHA S 58 FH| 7t &= E Zi0[C}
2H ' E0j| A export CM_SID=cm22} export TB_SID=as2 HMEE sl 5t0{ stdHTE
1 = tbem-bZE CME FEHSHL, HHE2 HAMES S sANECH= MM = €2 AFE0 F ==
E 7d35tE 2 U EX I 9 ippaddrO| cm10iA{ 2t 211 portnoTt CHELC}).
cmrctl add network --name netl --ipaddr 123.1.1.1 --portno 29100

cmrctl add cluster --name clsl --incnet netl --cfile "+/data/*"
cmrctl start cluster --name clsl

m]

13 O[A| cmrctl showS A5 £2H ChHE 1 20| MH[ AV SFE As &HelE 4 UCL

Resource List of Node cm2

CLUSTER TYPE NAME STATUS DETAIL
COMMON network netl UP (private) 123.1.1.1/29100
COMMON  cluster clsl UP inc: netl, pub: N/A
clsl file clsi:0 UP +0
clsl file clsi:1 UP +1
clsl file clsl:2 UP +2
clsl service as DOWN Active Storage, Active Cluster

(auto-restart: OFF)

UCHSO HMERZ ASE S5t T 2H LEOME TAS QIABAE MHAZICE

cmrctl add as --name as2 --svcname ac --dbhome /home/tibero7
--envfile /home/tibero7/envfile_for_as2
cmrctl start as --name as2

LEYECR 2 2H0| £HEJCHH ZH = =0 A 2] emretl show?| & 2t= CHS 1t 20| S EICt
— L= 1019 emrctl show Z 2}
Resource List of Node cml
CLUSTER TYPE NAME STATUS DETAIL
COMMON network netl UP (private) 123.1.1.1/29000
COMMON cluster clsi UP inc: netl, pub: N/A
clsl file clsl:0 UP +0
clsl file clsl:1 UP +1
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clsl file
clsl service

clsl as

UP +2

UP Active Storage, Active Cluster

upP

(auto-restart: OFF)
as, /home/tibero7

— L= 209 emrctl show Z 2}

Resource List of Node cm2

CLUSTER TYPE

STATUS

DETAIL

COMMON network
COMMON cluster

clsi file
clsi file
clsi file

clsi service

clsi as

upP

(private) 123.1.1.1/29100

inc: netl, pub: N/A

+0

+1

+2

Active Storage, Active Cluster
(auto-restart: OFF)

as, /home/tibero7

16 5 S0 MOl TAS 40| SHEE(ACE OF ZH = S0|M TAC 742 R sHE EIct By 2t £ =9
A

$TB_HOME/config0l acl.tipZ} ac2.tip=

<<acl.tip>>

DB_NAME=ac
LISTENER_PORT=21000

CONTROL_FILES="+DS0/c1.ctl","+DS0/c2.ctl"
DB _CREATE_FILE_DEST="+DS0O"
LOG_ARCHIVE _DEST="/home/ac/data/archivel"”

MEMORY_TARGET=1G
MAX_SESSION_COUNT=50
TOTAL_SHM_SI1ZE=512M

USE_ACTIVE_STORAGE=Y
AS_PORT=30011

CLUSTER_DATABASE=Y
THREAD=0
UNDO_TABLESPACE=UNDOO

LOCAL_CLUSTER_ADDR=123.1.1.1

CM_PORT=8635
LOCAL_CLUSTER_PORT=21100

o, Li &2 ths 2k €0 ghh
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<<ac2.tip>>

DB_NAME=ac

LISTENER_PORT=21010
CONTROL_FILES="+DS0/c1.ctl","+DS0/c2.ctl"
DB_CREATE_FILE_DEST="+DS0O"
LOG_ARCHIVE_DEST="/home/ac/data/archive2'

MEMORY_TARGET=1G
MAX_SESSION_COUNT=50
TOTAL_SHM_SI1ZE=512M

USE_ACTIVE_STORAGE=Y
AS_PORT=40011

CLUSTER_DATABASE=Y
THREAD=1
UNDO_TABLESPACE=UNDO1

LOCAL_CLUSTER_ADDR=123.1.1.1
CM_PORT=8655
LOCAL_CLUSTER_PORT=21110

7.TACE TIP LU= NISIUCH, 2 =0 ofefef HAMEE +ASCH(Z = =2 TB_HOMEOS| en
viile_ac12t envfile_ac2E PH=S2ULCE. envfileOf| CHSH L& 2 “14.4.1.1. cmrctl add” 2} “14.6. TAC 7+4"&

A BkE).
- 1H =

cmrctl add service --name ac --cname clsl
cmrctl add db --name acl --svcnhame ac --dbhome /home/tibero7
--envfile /home/tibero7/envfile_acl

-2H =

cmrctl add db --name ac2 --svcname ac --dbhome /home/tibero7
-—-envfile /home/tibero7/envfile_ac2
| S IO E{ B[ O] A& 42| 2PH & E{ 6 77K I WEE et of il

o o —

1B O[A 11 =0 A “15.5. TACE ?
DB QIAEAAE nomount TEZ FESHE HMEZR CH2o HHO{E At

0|:0F
_(?E

cmrctl start db --name acl --option -t NOMOUNT™

=

rir

tbboot nomount
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==

19 “15.5. TACES </ ot H|O|E{H[ O] A& 4472 6HIIX| 2 S Al St LIH CH2o BFE Salf 2 ==
Ol DBE &9 TAS-TAC 7+ & OFEICH T, HIO|EH 0| AE st HFOAM logfile?] ZE2E AT
g mfof = '+DS0/log001'(+= TASE G2 S HAI5tL, DSO= AAM E-45t C|A3 AHO[A O|FO
Ch)at 22 TASE A2 E A3l of §hCt.

cmrctl start service --name ac

14.8. HA Service 7+

= E 0| A = HA(High Availability) #82 ?lll Linux 280 M &one = Y=o E LB

= O

i
rok

FCF.

HAS Fdsts Y82 TACSH H|xst0] TIP T 43 MH| A 2| 400 --mode haZt S017t= H 2T
9| TB_SID+ hal, CM_SID= c¢cm10| 11, 2 = =9| TB_SID+ ha2, CM_SID= cm20]| .t

E|_‘_|. 1|:|—| L=

1. cml.tip2t cm2.tip “14.6. TAC 740l A 2F &£ 20| ’%“é, 5t1, hal.tipZt ha2.tipTt Ct2 2f 20| &g st
CHE A A0l M = = *Eé%TIEH €2 d7Hol & ==& o).
<<hal.tip>>

DB_NAME=ha  #DB_NAMEX acl¥® ac27} #2 2 7Fdtt.
LISTENER_PORT=25001
CONTROL_FILES=""/home/tibero7/database/has/cl.ctl"
DB_CREATE_FILE_DEST="/home/tibero7/database/ha"
LOG_ARCHIVE_DEST="/home/tibero7/database/ha/archivel”

MAX_SESSION_COUNT=20
TOTAL_SHM_SI1ZE=1G
MEMORY_TARGET=2G

CLUSTER_DATABASE=Y
THREAD=0
UNDO_TABLESPACE=UNDOO

LOCAL_CLUSTER_ADDR=123.1.1.1
LOCAL_CLUSTER_PORT=21100
CM_PORT=8635

<<ha2.tip>>

DB_NAME=ha #DB_NAMEY acl¥} ac27} #2 #e 7lxu.
LISTENER_PORT=35001
CONTROL_FILES="/home/tibero7/database/ha/cl.ctl"
DB_CREATE_FILE DEST="/home/tibero7/database/ha
LOG_ARCHIVE_DEST="/home/tibero7/database/ha/archivel™
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MAX_SESSION_COUNT=20
TOTAL_SHM_SIZE=1G
MEMORY_TARGET=2G

CLUSTER_DATABASE=Y
THREAD=0 #TAColA ¢} @2 hal¥® ha27} 22 thread, UNDO TABLESPACE #S& 7}%Ith.
UNDO_TABLESPACE=UNDOO

LOCAL_CLUSTER_ADDR=123.1.1.1
LOCAL_CLUSTER_PORT=31100
CM_PORT=8655

2. HAE TIP It 0| =H|E|RU 2L, halZl ha2E & envfileg e T O 22 HUER HEQ
Qt 2HAH, MH| A, HAS SE3IC}

-1 =

export CM_SID=cmil
export TB_SID=hal

tbcem -b

cmrctl add network --name netl --ipaddr 123.1.1.1 --portno 29000

cmrctl add cluster --name clsl --incnet netl --cfile /home/tibero7/cfile/clsl_cfile
cmrctl start cluster --name clsl

cmrctl add service --name ha --cname clsl --mode ha

cmrctl add db --name hal --dbhome /home/tibero7 --envfile /home/tibero7/envfile_hal

—2H =

export CM_SID=cm2

export TB_SID=ha2

tbcm -b

cmrctl add network --name netl --ipaddr 123.1.1.1 --portno 29100

cmrctl add cluster --name clsl --incnet netl --cfile /home/tibero7/cfile/clsl_cfile
cmrctl start cluster --name clsl

cmrctl add db --name ha2 --dbhome /home/tibero7 --envfile /home/tibero7/envfile_ha2

3. O|X &< Ho[E{H0] A5 BHS0{0F

roh

FC},

X NOMOUNT Z2EZ 83t = single TiberoO| M2t &2 WA S Z HO[EH|0|A S ddetct 1
Aoz Ch2o HMEE 18 20| A

< system.sh& & 5HH O O[E{H| 0| & M- 0| tZ =Tt Of =
5tH 1H L EJHCREQUS O 28 =0 DB QIAE AT AL A ZICH1H L =7} Active, 2H ©
E & Standby2t1 5tH 0| = cmrctl show service --name haZ &9l 7+55}C}

cmrctl act service --name ha

cmrctl show service --name ha
Service Resource Info
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Service name : ha

Service type : Database
Service mode I HA
Cluster : clsl

Inst. Auto Start: ON

| INSTANCE LIST |

| NID Status HA MODE |

| 1 UP Active |
| 2 DOWN Standby |

OHoF 1 L EJF OHRE 0 2H S EJF AISA™>EH, 1H = E7} deact=0 JUS 4 UCL O|H B2
deact®l 2|AAE actA|7FH 1 = =7} standby 7t £/ 0 281 = = £ failoverstA| =l Ct.

14.9. CM Observer 7+4

CM Observer= Tibero-TSC 72 =0 M 2tX| T 40| == CME e SA2 EOfE TSCZ 9 failover =&
£ X2 stCh CM Observer= 1 2HA| 51| CMILC| heartbeat 2! DB B30 CHEF HIAIX|E F 1 2tond,

O| & 7|4t5t failover| A3 & Z X strt,

2} A0} CHZ2CH Observer= CM TIPO| XHA O]

CM Observerg +dst= & 2 AHtE 0l CME T+ 5=
2 FO0{0f 5tH, 11 2A| 5t CM =51 S

Qb= 0l CMO| O Observer = © 2 S&HEHS & A3 5t
Observer port= HA|5 =0{OF StC},

2K 5te] CM2 TSC 712 §F = DB AlH|AE S5 & 0| Observer?| ip, port & TSC IDE HA|&l| =
O{OF5tH(CM2 O] 1Y 2 Soll Observerd| SSEICt) =6 DB TIP IhY 0| E 2 mi2tn|E E H 6l 3
O{OF StCt. LtH X = L erE ol TSC 7+ of | AFSHCY.

Observer= ZtA| L & CM, InstanceS 1t S & =l HWO| A SZHA|7{0f 511, Observer7t S&H5t= AH|=
troubleproofsi OF StCt. Pt S E HWIt Ot B2 7| S0| AetE 4 QUL £S5 TSC L2l CME2

MEZ CHE CM NAMES 7H4 OF ekt

14.9.1. 4 M

CM Observer CM1} AFEFIHX| 2 4 H 4+~ CM_HOMEX} CM_SIDE A 5| of

o
inl

Ct=2 44 olojth

g g
$CM_HOME CM Observer?t 4% & B2 & X|Fetct
- of)
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sHus oy
export CM_HOME=/home/tibero7
$CM_SID CTEEANEY + A= IDE XNFeCH 24 = E= M2 OHE 2H8 7HA OF 8L
- o)
export CM_SID=cmobs

14.9.2. uj2}o|Ef M AN

HO| M= CM Observer® =7|3} It2t0|E 2 ObserverE At2st= A Z 4 DB IO E 0Of CHoH A
oy hC}

O =

wx 1

14.9.2.1. =7|<} ul2}o|E{

CM ObserverE TIPO| = Ct2 1} 242 mj2tojE{ 5SS M& & 4 QIrt,
(0]

& ULH B4 =2 AAS AL TIPO A
O = gt= Ngslof otH, ME &=2 M-SR X FSHA @& 4 AL O A

o
| 427|222 Y=t

=7|2} m2tolg

]

o{f (MY
Observer?| identifier2 & O|S0|Ct. M2 CTHE L EQ
CM2 C+E gtS 7HMOF $tCt,

| 4

1z}

CM_NAME

CM_MODE_OBSERVER

3]
N

CM - E7J} Observer EE 2 S &35S 0 A| 5| =0{ O &t
Ch(YE &%)

CM_UI_PORT

1z}
N

cmrctl 3O A Mo CM2 2 HE5H=
EYHEQI XEHSO|CLHLO| ZEEE L E
U 0{0F L,

CM Observer2t 11 A& CMSE 2t A&
CEAMNSEUHERT ZE HSO|CL

CM_OBSERVER_PORT

e
4>
N}
40
ro
00

CM_OBSERVER_EXPIRE A EH CM Observer expire2t 2tA| 5t2| CMOI| Z A 7t 4 74 Tt
= A2 CM ObserverO| ZOtxt2| =0 225t H#F AlZt
£ o|n|§tCt. &, BHA| 5t2] CM & Heartbeat expire Al
ZH0| X|LHE & S4I0| £[X] 4= CMO| U2, CM Ob
server= &10| B[ X 2= = =2| CMO|| X7t -4 ZA T
1 9IAMSHA =ICt, O] 242 CM_HEARTBEAT _EXPIRE
2} CM_NET_EXPIRE_MARGINS C{ 8t gt £ C} ZH0}of
SO (2H91: =(second), 7| £ 4t: 60)
LOG_LVL_CM M CMO| 218 &Y= &5 AFEH. &40
CMO| O & 21E X &stH, 1~6 AL0|2

7t = UL 1284 2)

roh
ox Hir
> o
RN
mo Ju
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=7|2} m2iojg

AMoOd
=20

x| e
4>

1z

CM_LOG_DEST

= L}7|

CMO| 28 &Z HEEZE X
Al 2 AZ2040f ot

ZF

ks ol

ro

=
n

(71 24t $CM_HOME/instance/$CM_SID/log/)

CM_LOG_FILE_SIZE MEd

CM =21 mtd o |t I7|(SFH)E AlFettt

7S L4
HAZE O3

EOJAS HYEO ool 7|7t 0 M H
gd e 20 ool Hel, MER I O] 4o
Elo| O oo EO7F HE&ECH 242 100KB~1GB At

ole @t 7HE &= ULt (HSI: Byte, 7| =2k 10MB)

O T HAEZ

CM_LOG_TOTAL_SIZE_LIMIT |A1E4

CM_LOG_DESTOf|A X
musel 37| 2

21

rr

719 &0l o] t2 EO7HA =H, 7t
ME|Eto 24 It 20| 2810| Bt
H=Ch O] 32 100KB~1GB AtO|9| H 43t

(EF<I: byte, 7| = ZL: 300MB)

=
UL

CM_TIME_UNIT

Alztel &

o

149.2.2. =

CM Observers

Zis~= DB u}j2}o|Ef

gddH2

2 ALE3517] 28 DB TIPO| Observerof| Cf &t

ntetnle & & gol oF She.

—

m}2ho|E oY
STANDBY_USE_OBSERVER | H& 0l Tibero-TSC 7t =0l A ObserverS S3f| 2| 2! Failovers
x| E dFetoh (B 48 4hY)
14.9.3. CM Observer &lsH
CM Observer 4 2 A 0] 22| A E2 cmrctl SHH E AFESIO] 3 ST
CM Observer= CH22o| o 2 ML,

tbcmobs [option]

e [option]
=M oy
-b CM Observer Ol 22 A& St}
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S oYy

-d CM Observer bl =2 & & 5tCt.

-s CM Observer2| &t E 20| &Lt £7|3} mteto|Eof SSE W0 EAIECH
-h tbcmobs HH OOl Lot =L S 2 ECt

14.9.4. Observer 2104

cmrctl2 New CM 2! Observerdi M 2| & A S 2 B2 & X oo
St HE 9 S8 = New CMY I 2 Observerd

2H e t21} Zot

O H - = .

14.9.4.1. cmrctl show

Observerd| 55

L2l 271X ¥ 2 2 ALE0| 7H5 5t
- &H 1)

cmrctl show

X CM Observerd =& CM 2 DB Instance=2| 55
- dH 2)

cmrctl show --tscid <tscid>

et S TSC Mgt Y2 & - etrt.

—

14.9.4.2. cmrctl set
Observerd SE= TSC| &

g M| AT B

LSO 37HA| YH 22 ALE0| 7HS St

5t7| el ArE5t=
I} MZ Ct2M, Observerd M X[ 35t= cmretl H & O

o

Y™HO| seto|Ct. B XA

M
!
o
Il

type act_var oY
auto_failover on s & TSCQ| autofailovers 43l S+t (71 23))
auto_failover off 5 & TSCQ| autofailovers 43 5HX| &=Ct
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type act_var My
mode protective ol & TSCO|| Ci Bt Auto Failoverl| &ZHAIZ protective &
=2 dEettt (Z1=4h)
mode disaster_plan ol & TSCOl|l o 8F Auto Failover?| &ZHEHAIZ disaster_plan
22 HEEo
- Y4 2)

cmrctl set --tscid <tscid> --target <target_clsid /7 mr>

= X

Aget 5

S TSCQ failover CH &f(Target)

o EX
= 10 =2

s
-

ujo
n

S AHEZ Y (@)L, I 2 M9 TSN

2(Most Received) 22| AE{ 7} failover Cf & (Target)0| & =5 $HCt.

H 3

)

cmrctl set --tscid <tscid> --target <target _clsid / mr> --auto_failover <act _var>

MR gl
=2 0O X

Failover CH & 22| AH

14.9.4.3. cmrctl switchover

& @2ojo|c

K| HE tscE switchoverst?| ¢

CHZ Ol 27X WH 2O 2 AHZ 0| 7tSStLt,

- dH 1)
cmrctl switchover --tscid <tscid>
Sl Target 22/ AE 2 switchovers 43 st

8 2)

auto_failover 64 &

.

cmrctl switchover --tscid <tscid> --target <target_clsid>

K| A &t Target 22| AE Z switchoverg 4
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14.9.5. Observer M Of|A]
Ct& 2 Observerg T4 5t= 20l of & A HO| Lt
1. CMTIP It el 481 DB TIP ISl 2 “13.6. TAC-TSC 7+4"S & 1I5H0] 2 gHet.
2. S 2 Observer TIP T 9| Of A|O| C,
<<cmobs.tip>>

CM_NAME=cmobs

CM_MODE_OBSERVER=Y # Observer® 7]%5A|Z Zo]7]e] HtEA] A A sfol shr}.
CM_OBSERVER_PORT=14500 # ¥4 32 CM:=Eo]A serviceE 5= u o] portE Alg3it}.

CM_UI_PORT=13500

# Observer: resource Fileo| §ltt.
# W2l Resource filed ZHAZE AAFE A7} Qtt.

o=

ro

LEFN Ol CM TIP Lt Of Of| A|O| T},
<<cml.tip>>

CM_NAME=cm1
CM_UI_PORT=27500
CM_RESOURCE_FILE=/home/tibero/cml_res
CM_HEARTBEAT_EXPIRE=120
CM_WATCHDOG_EXPIRE=110

# Observer”} o}d CM< resource fileo| 3 Q3d}t}.
# w2l Resource filed ZZE XA sfoF 3tr).

3. Observer2 TIP It & C}E CM, DB TIP IIY E0| FH|EH YL, HHEK AL 22 AH, MH|A, DB
E SESH}. R 29 SENT 2 “13.6. TAC-TSC 71471} ZCt. & DB MH|A SE11-0| 2kZHCHE

E O 71— —
ol, of2H ol Ol Al 2F Z0] MH|A SEFOIM Ol E 2HA| & ObserverQ| ip2t port, TSC IDE B Al =0
Of StCHZ O MM = 2 dH S ?loll 22 ZFEO SXMHL} L EE & Uh.

— Observer O|ALE Al DB AMH|A S5
cmrctl add service --type db --name tac --cname clsO
— Observer At& Al DB MH|A SE(&A e CM = E0AM MH| A S5 Al)

cmrctl add service --type db --name tac --cname clsO
--tscid 11 --obsip 127.0.0.1 --obsport 14500

2HA| i &f CM2 0| & Sall Observerd| S5z .
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4, £AM0| 2bZ ™ ObserverO| A cmrctl show = 2 £35f Of2 2F 20| TSCIF ML U2 S &ols 4=
QLY
— Observer?t &tA| st= cm 2! DB Instance &2l
cmrctl show
Resource List of Observer cmobs
TSC_ID CLS_ID CM_NAME NID CM_STAT  INST_STAT  PRI/TAR
11 0 cmO 1 uP UP(NRML)  PRIMARY
1 cm0_sb 1 uP UP(RECO)  TARGET
- EF TSCo et ¥ &0l
cmrctl show --tscid 11
TSC(ID: 11) Information
FAILOVER MODE CLS_1ID CM_NAME CONN LOG Heartbeat RCVD.TSN
ON(TSN) PROTECTIVE 0 cmO Y(M) - 60 0
1 cm0_sb  Y(M) 1 60 13655
14.9.6. Observer S&t
CtS 2 Observer S &H2 2 A ™ gtoll Ci ek A HO|LCH
e Observerd| SEE E2AHS &7
M3 g a
Primary Normal L EZ 2El5 Tibero7t T&E S AEO0|H, §F TSC QH0f| =249
Primary 23 AH = EA e o+ 2iCH 22 Normal 2 E2 £ & ot TiberoZt =
=l EHAHIE S5 EtH 25 Primary X[ 9| S BFEFE ST
Standby Primary2} Observer?} &5t Standby 22/ AE{, 8 TSC QoM Of2] 22
AE 7t StandbyY 4 QUALCH
Target StandbyE SEE 22 AE 5 auto failover? 40| & Z2{AEO0|H, §
TSC 2H0j| = Tt StLtQ| Target 22 AF 2 =X & 4 UL
N ?e 70 &5tK 2= EHAHO|LY

300 Tibero Z+2| X} QHLHA



Auto Failover 0 £

od & o9

OFF Primary?} & 2 &0 auto failoverE StX| 4=Ct. EeF Primary= O et 4
0= AL FSRE|X| 4L

ON(TSN) Standby E22{AH F received tsnO| 7t& =2 Standby S AE S auto
failover| CH &f(target) 2 E A X Strt,

ON(FIXED) A+E X7 X F ek Standby 221 AH E auto failover?| Cf &(target) 2 2 HF

=2

Auto Failover 2 &

a3 2

AMof
=o

PROTECTIVE

Primary 22{AHS AYHE £ RMOE stz ZEZM, {HE FR0 =
Primary EHAH= AA2 ZRSHA| gh=rh DL ™ S2| 0| K 2 2HA
& CM7HR| SEE0 HEl= Z R0l = auto failoverZt LO{LEX| RSt
%, Observer2t CM2te| F £0| & & M Tt DB Instancel| &=H0] T2} auto
failovers +d< 4 ULt (71240

DISASTER_PLAN

MhH] ZEZ M, Primary 22 AH M7 S22 SRS HE
failoverE ™ & 4 ULt =, Primary 22 AH 2| CME0| 25 Observer2}
HZA0| ZH T auto failoverZt 7t StCh 2Lt EX 70| AM Primary 22
AR AAZE ZRAZ &+ UL

Observerg AI85ts 42 7|81t S5 HE2 =M & HELL

71E

1. Observer 7| =

2. Primary, Standby CM 7| & = Observer0Of| M Primary, Standby CM & & £l (observer cmrctl show)

3. Primary, Standby Tibero

=
=

O

1. Observer 8 &

2. Primary, Standby Tibero QI AE A

QIAEA 7| F = Observerol| A & 01 &Ef 221 (Primary/Standby/Target)

=
=

O

3. Primary, Standby CM & £
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= Ol M= Tibero Active Cluster2| 7|2 /i 23t #8224, Z2AM A, A4 L 2 g2

15.1. 74

BHOIM HY F0 2E ol

AE A=

[
L
S

XNI15ZF Tibero Active Cluster

o
[
08
_(')ﬂ
ANl

r

Tibero Active Cluster(0| 5t TAC)= &&d, 17184 S S8 2 2 M S35h= Tibero2| =2 7| 50|C TAC
SRE COIHHO|AE Soi EHMM S +AH5HH SFE O O[E 0
M 7AIE ?Is &= SHISHo| o= &lCt

oot & 22 Hio[E{ <

g gy

2 RS M2 YR BRI
g osE 4 At

02| AIARO| BR ClAAE
78 HTBHE D AEYS
HNE SHBCL 2 50| o
23 Y S YD N5

[18! 15.1] TACS| =

r

J|ure 2 olole| HYS BRI TAC 40| BREH ClojE 222

-
7t 3tk B 7 Al(shared cache)S AIE25t=
T EJtHFMEtE & SQ OE S =E50| MH|AS X|&5HA EIC

[

INSTANCE INSTANCE

TACS| #+Zx= Lt

ZF

22

=
=

2 7= ULt
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o CWS(Cluster Wait-lock Service)

— 7| & Wait-lock(0| 5t Wlock)O| 22{AH WHOIM S&e = JA=F & 2 S0|Ct. Distributed Lock
Manager(0| 5t DLM)O| L} Z=[0f QUL

— Wlock2 GWAE Sall CWSOl| 2 4= Q2 0|2 2 &l vl A Ad| E 2= WATH, WLGC, WRCF
O| &= tCt,

o GWA(Global Wait-lock Adapter)
— Wlock2 CWSE AtE5H7| ?let AIEHE O A HEs +&st= Z50|0.

— Cwsol| & 25t7] 28t 81 =21 CWS Lock Status Block(0| 5t LKSB)Z} Ii2td|E{ & M- 5t el st
Ct.

— WlockOi| M AtESH= &= 2 =(Lock mode) 2t EHRIOFR (timeout)S CWSOf| SEA| B 2H5HH CWSOf| A
A& Complete Asynchronous Trap(0| 5t CAST), Blocking Asynchronous Trap(C| 5t BAST)2 5
(=13

o & otk

e CCC(Cluster Cache Control)
— OIOIEH[o| A2 HO|Ef 250l thet EHAH L H2S SH St= 2&0|Ct DLMO| L &&[0f ALt
— CR Block Server, Current Block Server, Global Dirty Image, Global Write M H| A7} 82| 0f QICH,

— Cache layer0i A| = GCA(Global Cache Adapter)E& Saff CCCOl 2 4+ U2MH 0|2} 2&H = i A
AB|EZ CATH, CLGC, CRCFO| ZX{ 8t}

e GCA(Global Cache Adapter)

Cache layer0 f CCC MH|AS AFESHY| 2|8t IH 0| & Hehs s o= Z50|C

— Cccof| dZst7| ?IeH =02l CCC LKSB2F mt2ta|E & A F ot £2| st Cache layerO| M AL 5t
£ block lock modeE CCCOf| StA| 4 &t5tCy,

CCC9| lock-down eventOi| 5% H|O|E{ 50|t Redo E1& C|A 30| {&st= 7|51 DBWRZt
Global wirteE 2 & stHLt CCCO M DBWRO| Al block writeE 2 +6t= QIE{ H O| A& X & etCt.

1

— CCCO|M &= GCAE Sall CR block, Global dirty block, current block2 3 18H=C},
e MTC(Message Transmission Control)
— L E 7to] A HAIX| Q] &4 1} out-of-order X & ol Z5t= Z&0|C}.

— ZX £ sl{Zst7| sl retransmission queue2} out-of-order message queues £t2| SHCt.

— General Message Control(GMC)2 X &35t0 CWS/CCC 0|2/2] ZE0A & 7to| S4I0| QHE 5t
A Ol R X =& 2&5tCt S Inter-instance call(lIC), Distributed Deadlock Detection(0| 5t DDD),
Automatic Workload ManagementO| Al .= 7t0| S&IE ?|sl GMCE At&otl QUL

e INC(Inter-Node Communication)

- LE 79 HER3 HE S HEd= Z80|0h
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— INCE AtEst= AFE XA U EQ 3 EZ 2 X|(network topology)2t Z2EEZ22 FHo6IA A S5tH
TCP,UDP 59| Z2EZ2S 22| 5tc}.

¢ NMS(Node Membership Service)

- TBCM2 22 E ™22 H 2 (node id, ip address, port, incarnation number)2} node workloadS Lt
EtLl = 7+&5 Al (weight)E 22| 6t= 2 50|C}.

— node #H Al =3|, F7I AN 7| s= M SotH 0|2k EH E HjE A2 =2 NMGRO| ULt

15.3. T2 M|A

TAC= 1719l Z 2 M A(ACSD, Active Cluster Service Daemon)7t F7+2 4 EICt 0] ZZ M A= ACCT,
NMGR, DIAG, WRCF, CRCF, WLGC, CLGC, WATH, CATH, CMPT &2 E(thread)Z W& =M, ZF A
EE 2 E2 080 2442 ZE O

e Active Cluster Control Thread

2= o3

ACCT ACCT= Z&AH ZHHAX| S48 5 Yot Ag =0|0 2HAH Lo &
A L =2 2E CWS/CCC2 lock operation} reconfiguration 2 & (request)S
2ot CMPTOI A M ESH F=AHLE L == MELZRH MEHOF S HAX| S
HH 2ol FAH L E2 ME5ts 28| =0|Ch £8H ACSD ZE2M A9 HQl &
EZM LIHX| A EE A4S5te IS oot

[¢]

e Diagnostic Thread

2= &9

DIAG DIAGE 22 AH 7t 1= RFOM hangO| UM S I Ol HFEE F
20| =olsty| Qo ZRe HEE AHS2E HE(dump)st= 28| =0| L

e Cluster Message Processor(Message handler)

A= T

CMPT CMPTE OFE LEOAM 2 HAIXIS @FE AeElsts 28 =0|Ct CMPT
APYE= ACF_CMPT_CNT 7|5t Wetn|B o A ™ E 4TE 38 E(pool)
2 MM ELC

ro
ne
o
02
rot

FC}.

+

CMPT= ACCTZFE MAIXE 2ot =2 .20 &

i &35t= CR blocks

ol

— CR block requestE 20} 0| &l A SE(snapshot)Ol|
Mgt Y XA ©SEHCE

— Current block requestE 2+ 2™ local block cache0l Xl 5= Current block
= AOM X0 A A S et
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2=

e

— Global write request= 20} Z0{ Zl T|0|E{ £ 20| dirty0|™ BLKW7t 0| =
ClA30| 7| Fet= 5 XAl §Hot,

— MTC IIC requestE 2O} X 2| &HC},

— MLD(Master Lookup Directory) lookup/remove requestS 20} X 2| BtCt,

e Asynchronous Thread

2= ek
WATH, CATH CWS/CCCOM M S ETste 9 LB =7 Ao & HISV|H TS
CH & Sk A =0T

WATH, CATH A8 E= OS2 §F0| QUL

- BASTE &L 2422 B2 489 O 7 Al El lock mode S downgrade 5t
7| o BLKWZFE disk write notificationO| Lt LOGW ZE FE{ log flushE
7|2l & master0f| Al lock downgradeE S 2 §tCHO| S& 2 CATH 28| =

ato| =gt 4= ULH).
H ELS FCt EE?_F master01| Al write done notifyE 2 MHC} O] £Z2 CATH
AP =0H0] e 4~ QULCH

— shadow resource blockE reclaimat”Z| &0l master0| Al MC lockdi| CH St A|
Heds 2L S 2 = 0[0f CHE S ES 2HOtAl XM 2|8t

e Garbage Collector

2=

My

WLGC, CLGC

7|8 2 2 lock resources #2|5t1 E le A E0|Ct,

1o
=)
0
mo
A
ol

WLGC, CLGC 28| == Ch=1f &2 S30| Qo

I’i.‘aFEL

— MTC retransmission queue0l| A& E MAIX|E FI|H2 =2 ZHASHA EtY
Ot 0| Lot M A|X| & CHA| & StCt,

- FIH2Z TSN 7|38 ¢ SHCHO0| ST 2 WLGC A2 =00 =&
2= QUCH.

— lockresourceE ?I gt 37 Ml 22| 7t £ =5t =™ resource block reclaiming
= AZ&5IH 282N E BB
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e Reconfigurator

2=

uy

WRCF, CRCF

NMGR A8 EZ2H node join 2 leave eventE 20} CWS/CCC lock remas
tering/reconfiguration=S 42 StCt,

e Node Manager

2=

EE

NMGR

TBCMZ} S5t node join & leave eventS 20} X 2| 510 node HH A S
22| et BB WRCF, CRCF A8 E0f| 2|sf 3 &= CWS/CCC reconfigu
ration2 Al (suspend &= resume)StCt,

15.4. TAC &4 M A

TAC= 7|28 2R d= 2l

I'ﬂ"_

Lo ol 482 A ZE AFS L o] o= FotE dddlof & =7| st

npeta| B ot 39| Aol ULt

Cl=22 TACE AtE35HY| 2
<<$TB_SID.tip>>

MEMORY_TARGET=6144M
TOTAL_SHM_S1ZE=4096M
DB_CACHE_SIZE=2048M
CLUSTER_DATABASE=Y
THREAD=0
UNDO_TABLESPACE=UNDOO

of F7t= Al of st Lt F=2loliOF Sh= X[ =} mtetA|E of of of T,

LOCAL_CLUSTER_ADDR=192.168.1.1
LOCAL_CLUSTER_PORT=12345

CM_PORT=30000

=72t uj2iolE

MEMORY_TARGET

o SA M=Ze|o 37§ dFet. o| A2 7 M2,

ol 22l E R+5t= HMOM ALESH= M 22|, DBMS
LH 501l M M% = J|Et 22§ 2F e of S0 57 M Z2l=

ot SAO & FobA = X2 LHHA| H22l= 20 T2k &

TOTAL_SHM_SIZE

DB_CACHE_SIZE

b OrC} et HIE 74

TACE HiH 7HAI 0l 2J0 = 7
~ =7 MFefo Bict Ypim o2
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=7|%} ul2io|E A
CLUSTER_DATABASE TACE AtE&< mf dFotCt =7|3 TEt0|E 2 4f2 PHEAl 'y 2 dF

Of tct.
THREAD Redo A EQ HESZE ZF QAIAHANICE IR/ HEE 205t
UNDO_TABLESPACE Undo H|O| = AHO|AQ| O|E2 2 ZH QI AE ANCH 1 F5HA 08Tt

LOCAL_CLUSTER_ADDR |[TAC QIAEAA ZHO| EAE LIS P FAZ MY BIC}
E

LOCAL_CLUSTER_PORT |TAC QIAEIA ZHo| SME LHE =

CM_PORT QIAEAT CMEE SU5H| flet X E He S dFsitt @58 CMe| =
7|2t mEt0|Ef & CM_UI_PORT Lt2t0|E{ 2 SUSHAH M Bt

MK

Ch= =3

rlo

TAC

i
w

mj 2=9fsl OF & ApefO|LCt.

QUS| O|E{H| O] A S MH|ASHE AEH ALO]

e Redo A8 =2 #1529} Undo B0 2 AB|0| A 0|ES &
2 444470 M 443t 0| 20| 0fOF BHCH,

ol M FaliofF StCt. “15.5. TACE </ St O O| E{ H|| O]

HAol M7 Ao CONTROL_FILES2t DB_CREATE_FILE_DEST= SE2|E 22
Lt = &2 C{HIO|AE JHE|7| =5 A&l OF BtC.

15.5. TACS %let Cl|lO|E{H|0] & 24

3

Ce 3% LA 7|8te 22{AH O|O|E{H| 0| A0|Ct o2 HIO|E{H| O] A MO QIAHATL
Z Z2 HOIEH 0| & S 210 AAE5HY| =0 B O[E{H| 0] & M- 2 B ME O A BF 2 & 51 H
g

det AEE W A Ho[f LS 1l A ot BHE T

E 7| 2I5il Redo 1 X UndoOi| CHaH A= Q1A El_i/\u} lezo
.Redo 271 ¥ Undo B &= Z MH{ 2| QIABIASO| & £ 9| MU0 X &5HX]
o 22 éf% Sol U2t ChE QIABIA HmE gl0jof 122 SE Al 28 £ A3 40] Zx}slof Bhck

1. TiberoQt A= StA M A 2 MX et T TBCMS 7| SetCt. CMS HE 51 7| S35H= KhA B &4
2 “XN|14% Tibero Cluster Manager’S &t 18t}
$ thcm -b

TBCMS 7| S X2t TiberoE 2 M O{stX| = &=Lt
2. NOMOUNT 2 E Z TiberoZ 7| S tC}.

$ tbboot -t NOMOUNT -c
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3. SYS AMtEXLE 56 ¥ CREATE DATABASE == &all Ol O|E{H| O] A F 44 StCt.

[tibero@tester ~]$ tbsql sys/tibero

SQL> CREATE DATABASE "ac" .- O ...
USER sys IDENTIFIED BY tibero
MAXINSTANCES 8 ... O ...

MAXDATAFILES 256

CHARACTER SET MSWIN949

LOGFILE GROUP O *log001* SIZE 50M,
GROUP 1 "log011" SIZE 50M,

GROUP 2 "l10g021* SI1ZE 50M
MAXLOGFILES 100

MAXLOGMEMBERS 8

NOARCHIVELOG

DATAFILE "system001® SIZE 512M
AUTOEXTEND ON NEXT 8M MAXSIZE 3G
DEFAULT TEMPORARY TABLESPACE TEMP
TEMPFILE "tempO001® SIZE 512M
AUTOEXTEND ON NEXT 8M MAXSIZE 3G
EXTENT MANAGEMENT LOCAL AUTOALLOCATE
UNDO TABLESPACE UNDOO

DATAFILE “undo001® SIZE 512M
AUTOEXTEND ON NEXT 8M MAXSIZE 3G
EXTENT MANAGEMENT LOCAL AUTOALLOCATE

Database created.
(1 DB_NAMES X|StCt,
@ I MHO| Z|Tf QIAHAS| J§ 45 82 K| etCt,

CREATE DATABASE =1} H|Wafl Eetdl £F2 QUCt CHOH OjO|EH| 0| A& m S
A 9| Z|Cf 7§ 42 LEHH = MAXINSTANCE I}2t0|E{ £ F 9|5l of StC}. O] mizta|
E oY1 Ojo|E oo o S0 P& 0|X[H M= gt 0|42 2 Tiberol| QIAEHAE
oo o
oloo

Z TACE ?ldll HIO|E{H|O| A8 Hd e If S22 at= &5l Of etrt.

MME Redo 21 182
Aoty Jo| M QIAE
ul

ci
BLESPACE =7|=} mjetnfE = Ch51t 20 I *E|01 0'010F SrCt

THREAD=0
UNDO_TABLESPACE=UNDOO
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4. CREATE DATABASE =& &¥5t1 LHH TiberoZt AtS2 2 S ZECH. TiberoE CHAl 7| S
AEXE G550 thE2t 20| Undo EIO[ = AH 0| A2t M{2& Redo 21 5= W= DDL &8

= et

[tibero@tester ~]$ tbboot
[tibero@tester ~]$ thbsql sys/tibero

SQL> CREATE UNDO TABLESPACE UNDO1
DATAFILE "undo011® SIZE 512M
AUTOEXTEND ON NEXT 8M MAXSIZE 3G
EXTENT MANAGEMENT LOCAL AUTOALLOCATE

Tablespace "UNDO1" created.

SQL> ALTER DATABASE ADD LOGFILE THREAD 1 GROUP 3 "l0og031* size 50M;

Database altered.

SQL> ALTER DATABASE ADD LOGFILE THREAD 1 GROUP 4 *log041® size 50M;

Database altered.

SQL> ALTER DATABASE ADD LOGFILE THREAD 1 GROUP 5 *log051* size 50M;

Database altered.

SQL> ALTER DATABASE ENABLE PUBLIC THREAD 1; . @ ...
Database altered.
@ Redo A2 =& &4 35l5t= DDL =& = & & ot

Redo 211 &2 F7tst7| }st 7| £ DDL &1} ZX 2 THREAD HS E X|F3Ct= A0 =2
EHOI: 3FE+ O] MM = 5 HJMH ‘&lﬁﬁdﬁ7r At & Undo HIOIZ AHO|A UNDO1 Redo A8 E

Redo AP E= =Xt2 X|H 5 CREATE DATABASE 22 Adi st A|H0| M5t Redo 211 10|
0H AP ETLEEE BFEA 1525 X|H5l0F STt 0H A 2| == CREATE DATABASE =2 A& & A
ol At =2 29 SHEICH

zol

Redo 271 18| ¥ 5= Redo 22| = {047} OfLI2} HlO|E{H| 0] & TR0l A T30} 52
0l0] AZE 0,1, 28 AFSE 4 9ICt E3 2|48 7 7j 0|42 Redo =1 10| 43| OF2t oH &
Redo A S5 HSHAZ & UCL F CIE QABAS FII512{H 219 22 1Y S HD5(0]
| 1
—_=

Undo HIO| & AH 0| A2} Redo AZ|EE M5 A8

5. TAC raw device ?a_% EEE =5 nr°' Al Ol'ﬂw DB_CREATE_FILE DEST?f MESHEAZRZE X F
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[tibero@tester ~]$ tbsql sys/tibero

SQL> CREATE TABLESPACE SYSSUB DATAFILE "<SYSSUB ¢]#|>/syssub00l1.dtf" ...;

Tablespace "SYSSUB®" created.

S S8+ AL "Tibero x| QHLYM"S| *7E TAC M2} H "2t "Ap
9|

6. $TB_HOME/scripts C|2IE{2]0f 2! = system.sh 23 & E mt S A 5tCt Windows EHZA 0| M = sys
tem.vbs I+ 0| C}.

[tibero@tester scripts]$ system.sh $TB_HOME/bin/tbsvr

Creating the role DBA...

Creating system users & roles...

Creating virtual tables(l)...

Creating virtual tables(2)...

Granting public access to VT DUAL...

Creating the system generated sequences...

Creating system packages:
Running /home/tibero/tibero7/scripts/pkg_standard.sql...
Running /home/tibero/tibero7/scripts/pkg_dbms _output.sql...
Running /home/tibero/tibero7/scripts/pkg_dbms lob.sql...
Running /home/tibero/tibero7/scripts/pkg_dbms_utility.sql...
Running /home/tibero/tibero7/scripts/pkg_dbms_obfuscation.sql...
Running /home/tibero/tibero7/scripts/pkg_dbms_transaction.sql...
Running /home/tibero/tibero7/scripts/pkg_dbms_random.sqgl. ..
Running /home/tibero/tibero7/scripts/pkg_dbms lock.sql...
Running /home/tibero/tibero7/scripts/pkg_dbms_system.sql...
Running /home/tibero/tibero7/scripts/pkg_dbms job.sql...
Running /home/tibero/tibero7/scripts/pkg_utl_raw.sql...
Running /home/tibero/tibero7/scripts/pkg_utl_file.sql...
Running /home/tibero/tibero7/scripts/pkg_tb utility.sql...

Creating public synonyms for system packages...

7. CHE MO QIAE A

i
N
Ofn
_Ol
Rl
Ho
0R
_?ﬂ
o
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Al 5H7] Fof| Z=H|5)OF & HIW 2 A

Redo 211 It 274

Undo 21 uj

A AE B0l & AHO[A I
AAl HO|E AHO|A I

TBCM It

QIAEA SHAS FIH S i Ateh 2| 4 374

W& HEX/I 28

t Ol O E{ Hf| Of TACS| 7| & H ZLEHE

BE QABATL 20| AR E
om Age 4 Ut

t=gXAN 282 ts

Ok

t2dE ?ol U HE/ATE 2AF UESR I 2Elck= Z0[ HO|EH O]
Ch L F W EAZS QI H O At IR 55

1]

TACOHIM LHF HERIE 2 W AZLAH H OIS 0| &

YHof sl M 2E

=

Ol
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15.6.2. LIO|E{H|0| £ 4

15.6.3. TAC 7|&

TACE M5 7|5€ W= UlO[EH O] A5 Y5l OF BHCt.

g SHAHZE AISY ot =20 Y 5HH EC
TACE TiberoE 7| 5& {0 = CMO| 20|22 CMS X HE& £ A|ZstT TiberoS NOMOUNT
2EZ 7SS0 CM 2 Z0f| et L &2 XM et Y- 2 H14F

= Tibero Cluster Manager'S &1 3tCt,

Lt

rlo

CM A X & OI&l & TiberoE NOMOUNT 2 E &2 7| 55t= 0| 0| C}.

tacl@tester ~]$ tbboot -t NOMOUNT
listener port = XXXX

change core dump dir to /home/tibero7/bin/prof

Tibero 7

TmaxData Corporation Copyright (c) 2008-. All rights reserved.

Tibero instance started up (NOMOUNT mode).
tacl@tester ~]$

NOMOUNT ZEZ 7|S= & HR TACS| Q1A

HA0 H55t0 HIOIHHO|AS 2= 7 CHE S2{AH
9| QIAHAE 2|5t Redo 271, Undo 215 M4 BHot. QAR AO $TB_SID.tip A AF mof X35

THREAD, UNDO_TABLESPACE Zx7|3t mt2t0[E 2| O| F2 BHE Al Y X| 5 OF BHCt.

o

COIE{H| O] & 44T} CHE QIABIAS QI3 SHMT T YHO| 25 AR5 TACE 7ISE 4+ Y
=
CHE2 THE QAHAE B5 M

tac2@tester ~]$ tbcm -b
CM Guard daemon started up.

import resources from "CM TIPe] 2 ¥ resource file path”...

Tibero 7

TmaxData Corporation Copyright (c) 2008-. All rights reserved.

Tibero cluster manager started up.
Local node name is (cmO:XxXXX) -

tac2@tester ~]$ tbboot

listener port = XXXX

change core dump dir to /home/tibero7/bin/prof

MI15ZF Tibero Active Cluster 313



Tibero 7
TmaxData Corporation Copyright (c) 2008-. All rights reserved.
Tibero instance started up (NORMAL mode) .

tac2@tester ~]%

15.6.4. TAC BL|E{&l

$TB_HOME/scripts |2 E{2|0f| L= cm_stat.sh AT EE S Ssff == 2 0l
bS = =

AN
BHEg o UCE TACOH &O{st c 29| &M B, IP 2 S5 FIIH22 2elg o AL

[0l 15.1] 22H 72| =3| - GV$SESSION

SQL> SELECT * FROM GV$SESSION;

&
22H Ho|M T35 = INST_ID= INSTANCE_NUMBERS2H= #712] Zt0|H, CM 7|5 &=Aof Tt
gt HEE & ATt
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XN|16Z& Parallel Execution

= Y0l M= Parallel Execution2| 7| 270 51 SHRHE|E 2715t 0| S REE=E 4= YRS 43
oot

16.1. 7|

Parallel Execution(0| 5t PE)2 et 7S] &= O HZ L+ SA| X2 & ddste YH2Z OojH
Y 52 A (DW: Data Warehouse)2} Bl(Business Information)E x| 2 5t= Cil &2 DBO| A 2 st= O
Ol Mz2lel SH AlZtE 27|22 &Y 4 T} ETF OLTP(On-Line Transaction Processing) Al 2 &

M= HX MEle] I8 =% & UL

tot0od HIOIEIH| Ol & d 58 SSAIFI LA 3= A0 7|2 A0 7]
FA

S S
o =0 Cheat 22 Yo ool §5 s 7ItE & AL,

o L EH HIO|E E£= ME|M Qe A AZH(partitioned index scan)O|Lt =0l 52| 72|

e Bulk insertLt update, delete

e Aggregations

PEJIAIAHE 2| A4S FHfeh 285t LA U2 EX ANERS W BlaL 1ZE SRFHHOIH A
el 7t N AE AL 25]8 7|HUEH § S0l LA Xots E97t 2 & A7 =0 ALE0 =27 &
2 SFLY,

or
o

PEE 45 NS 7I0HE & U= AIA"”H 90} 84 2 Ctsof 2ot
e CPU, 2 AHE S AIAE ZSHO| parallel +-d

E s

5 A=
e 0{ 7 A= CPU AFZE(0f: CPU AF2 20| 30% O| 5+ o)

o I, ofid 2|1 UEH HIEHA Z2 HYs oS/ S=etHZ2E

02
ot

16.2. Degree of Parallelism

i
W
on
_O'ﬂ
2
of
=
=2
Rl
AL

Degree of Parallelism(0| 5t DOP)O| 2+ StLt2| Q140 Y OtLp B2 A AR 2[AA
St o AQX S ZE5H| Rl A== /HE 22, HaestA = st Hat= & +dst= |E &

8 £(0l 8t WTHR)S| 7H 45 2|n|&t7| & BHo},
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16.2.

16.2.

A L2 order by, full table scani} 20| stLt2| 2|0 M sl S WTHRO| &2EEl= #2229 &Y B4
%

PE= StLESl A &tE ] 7H2l WTHRZE SA[0| &35t 5 5t= intra-operation PEQF MZ CHE 4+
A B4 =
T o =

b
2 ol = AE & (pipe stream) HA S 2 AAS] SA|0| s+ 5t=F St= inter-operation PEEZ Lt 4

TiberoOi| A = DOP A7|2tF f510q intra-operation PEE T4 511 inter-operation PEO]|
sl M = 2-setg *+d3ste= t'o“i! o2 FAO PEE £ BtCt et PES A 2HF S SHl o= Query
Coordinator(0| 5t QC)= PEE <®loll |t 2*DOP 7§ +2t= 9 WTHRE PE_SLAVE(Parallel Execution
Slave) 2 &-Z35tA E Ot o, SAIOf = 7 O] &2 HAMS £ St= inter-operation PE= K| & 5HX| =Lt

E
_|
T
Py
njn
o
- O

1. DOP Z3H

5tLtel SQL &R 2l A stLtel DOPE PEE & otH & R 2|0 042 712l Parallel Hint7t U7{LY,
Parallel Hint7} = S A0l Parallel Options 7% B|O| =& #2(0f Z2&st= 29 1 5 7t& 2 DOPE
1 #Hele DOPEZ ATt BAIE DOP7LOELCH AL 22 0= L EE 4t 4= DOPE ZE &}
DOP= Parallel Hint0ll A o= 20, AFE BH 2 "Tibero SQL & X QLM F 1 BtCL.

[ ]
)
o
o
o
Ei
[l
rn
N

19 D HOIS0| & A= H 232 I+

Clo[Ef el ?IXILE HE|2 BF

A mHE[E Jh 4

23 ot ASAIRPESE S SHCHL 5FH Y2 22 CPU bound 21212 CPU 7i 2| 1~2H{ 2 DOPE
Addst= 20| G5t HOl = A3 22 1/0 bound &Y 2 C|A3 =210l 2 7 42| 1~28] Z DOPE
2dste A0 Hstht. O|XME 2|9 S/t ALH &ES 1ot DOPE 2dstH PEE Sl H
L2 ds= 7l g & At

2. DOPO]| [} E ¥ 28| = et

TiberoOl Al = F 2 E & st= IHO A Parallel A4S e Xt 7F E|™ QCIt Al AHEl DOP BHE Q)
WTHRE 2535t 0/0f 7128 0H2 2| WTHRE PE_SLAVEE ¥ 0{ 2 = Ch

o2

CiE52t 20| AL 5Lt E s 5h= 2= DOP /i 42t WTHRE 7HM 2tM SHLte A its HEE 5Lt
O PE_SLAVE set= 7+d 3ttt 11 0|2l = 2*DOP 7f 22 WTHRSE ¥ 0{ 21 F 72| PE_SLAVE set
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16.3.

T BICE 0|1 WTHRS| 7§ 4:7F AL2 A7} A8t DOPE 48 517(0] 255101 AFRE 4 9= WTHREH
JkX| 1M DOPE X | 5tof 4351 EICh,

SELECT * FROM tablel;

S Eof At E 2*DOPEHE S| WTHRY
JH®0|2tH DOPE 2= MF 2|51 474 2] WTHRE 20{2t PES 43 St
17§ 0| 2}H Parallel Plan2 THEUCELE X3 2 +™ BT} =, PEE

Of 2 PE_SLAVE= #H2| £30[ ELIH CHA| 80| 7t 8 WTHRZE _fa_ﬂcﬁ CHe 2| £ 2 s 2

2AE HFSHA| e

Ol € 50 DOPE 42 ZH 51
9|

TiberoO| A{ = Parallel Hint7} ! 7{L} Parallel Option0| *U= HO|2S £ &
A g

| ot Y2 & HASHH, Parallel
Plang &g 5tA = Ct. old] 4-d = Parallel Plan2| +~& &= I

X
rr
inl
olo

1. SQLE 48 5t= WTHR7I QC ¥ &tS BHetsic

-

2. parallel operatorZ S 2™ QC+= DOPO|| it E 26t BHE 2| WTHRE PE_SLAVEZ €0 2L}

3. PE + &0 2Rt BE2 WTHRIF 22| X| f2H AMS KA Sl X| 230 WFolAM X2 2 X 2|5
Cf.

4. QCE &= MO et HAO| 2-set TR E 7|HIO 2 43 5| = = PE_SLAVES SX|5t= IaS 26}

5 FHe2| 20| ZLHH QCE= PE_SLAVEO|AIAM #[&st 2| 2LE AMEXO|A 21, BHs S22
PE_SLAVEE CtA| AL 7tSEHWTHRZ ghatstrt,

M3t 4% 7|22 DE PE_SLAVEY} 2RES 7495 0f UM 2 PE_SLAVEE A%
S0h2 AT = QCIF AKX 2 H O BHCt,

2 DOP 7H2tE 2| PE_SLAVEER Lt+0{ &3 St= intra-parallelisms X| &

M 5t= PE_SLAVES| FSS PE_SLAVE set2t1 $tCt. PEE S HO| Z[Cf
274 o| PE_SLAVE set2 TH &2 2ZM MA A A= 5 MZECHE F7He A2 SA0| =& 5t inter-
parallelisme X| @ StCt.

SA 0| &%= PE_SLAVE set= Producer set2t Consumer set2 £ L&l T},

T2 oY
Producer set ET B2 AW A2 sotHM ZR(BUEHE FEot0 A A =
off HA|=l o] 2} Consumer setl PE SLAVEO| Al LbH &=C}
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= oY

Consumer set Producer setZ £ 2 & 20} FO{ &l A LS A5t LEH CHA| producer
2 &0l v A = Ct PE_SLAVE set= producer® M2t Z 0t E Chx &8
A=lg 21 U= Consumer setdl| ™ Z5tH 0|2 8 PE_SLAVE setE O H
TMEZE A A= S0 B2 2 EX = QCTt M0 Shrt,

CtS 2 2-set X2} Producer set, Consumer setS A3 st= 113 0|C},

Query
Coordinator

[A18! 16.1] Parallel Execution

SELECT /*+ PARALLEL(4) USE HASH(t1 t2)
ORDERED*/MAX(r1), AVG(r2)
FROM t1, t2

WHERE t1.t1 id = t2.t2 id
GROUP BY t1.t1 id

| [O13 16.1]9] #H 2|0l A Parallel Hint0l| 2|slf DOPE 1125t PE &3 A & 0| 2SO0 X|H Z2tZ+o| & AH0]
A0 (2B 2 Z2E = DOP)2 &Y TRl Z =2 Tt THA] 26l ZH2te| PEZH4AZ0 Sl AR =& 7HX| 7| I &
o stLte| PE_SLAVE setO| 470 2| PE_SLAVEZ 8 &| 11, O| £ CtA| Producer set2t Consumer set2)
2-set 12 E GHE7| 5l & 8(= 2 x 4)7H 2| PE_SLAVE7} & =ICt,

olmf =E 2-seto] PE_SLAVES Z+Zt setl, set22t1l stH 2t set7t =& st= A0 2t Producer
Set(Tibero Producer Set, 0| 5} TPS)2} Consumer Set(Tibero Consumer Set, 0| 5t TCS)E M &tz H A &
A A A =o| +HECH =, TCSTt Al =@l ME|stY| fIch TPS7FTLH|O| 20| A7HE S 2R E

=off 7|5 7ICte[H =l TPSZHE|O| 2 A S A XS24 PE A3 A 2l0] Cf oF ZH 0] A| ZHEICE.

setlO| TPSE HYdI] T1S A7HotL set27t TCSE HY ot set10] ELi= 20 Chsl s Al HO|&
2 JAMSIA E|H, setl0] T1L AZHES OFX|H H E6A T2 AHES £3SHHA TCSE SHtst= set20] Al

S E 3260} set10] T229| AZME OFX[A Z/H TCSE S 0| MEtE| M A sort group byE +& 51|
T3, B 2 set2= TPSE H 0| Mete|HAM Al Q19| IS setl0 S5 8Lt OEX|Z2 2 setl0|
TPS7} =0 sort group by 32| Z1}E QCO|| A 2LHC},

0| A0| 2-set + T E O| &5t PESQ &3 A =0|A Z+2to HALS HE Z 3l SH= intra-operation paral
lelism2 +&StHA SAIOf CHYSH HALS W X}SHY inter-operation parallelism2 ¥ st 5 5t= 7|2
=X 2lg|o|LCt,

[= 2 B
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16.3.2. TPS EHj

TPS&= TCSOf| H&tel AutES 553510 TCS7tEhg Hits Mg &~ U= 5 ottt TPSTt A= S
Hf 5t=0| Tibero= hash, range, broadcast, round-robin, send idxm 57}X| &f&l S X5t QUC F2
hash, range, broadcast?t Xt AF2EIC},

EH A Ay

hash TCSZt hash join, hash group by 52| sl A| 7|22 AL EtEst= H R0 AL
STt send key2| hash valueol| 2t s S 27t 2L A consumer 22| =7 F
off &I CF.

range TCS7F order by, sort group byet 22 & 7|Hto| AMES HYot= B0 AHE
etCt. send key 242 rangeO et s E 227+ ELHE consumer A8 =7t Fal
ZICt,

broadcast Nested Loop Z 10| Lt pg_distribute 81 EE A& 5t broadcastE 4| st= =0l
2 TCSIt & st= B0l ALE BTt At S L& 2 “16.4.1. Parallel Query"& &
18} 2= consumer 28 E0 274 2L RICH,

round-robin 22 E 29 consumers round-robin B4l S 2 A I A SO,

send idxm Parallel DMLO| A QIEI AR} &R M AXHE ?c 2R E 2 mf ALSTHCE

= HoA = [ 16.2]0| M2t 20| range YA = O & S0 AT St

=~

[(12! 16.2] Parallel Operations

Order by Full Scan

. | A-c

H~M
Query L~ !
Coordinator [

N~S
SELECT * FROM t1 \\g
ORDER BY t1_name i

N
i T~Z
Intra- Inter-

Operation Operation
Parallelism  Parallelism

DOP7P 42 2 E PE & A =0l A inter-operation parallellsmoi TPS2} TCS 271 9| set7t &85 H &S
EA5tH S PE_SLAVE 8707t © A PE =0l &O{5tA E Lt
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PE_SLAVE set 3tLt7t TPS7L E|[0f EH|0|2 AZHS 5111 TCSE MFE CHE set’} order byS £3 & 4
7t

ATE ZERE 33l =Ct. olm 4742 PE_SLAVEE ZtZF A~G, H~M, N~S 12|11 T~z2 & 7|0 Cj
St EHQIE M5t S =M, 0] XA TPSE range A2 2 1T 27t HY 5= PE_SLAVEO]
M & U= iy,

TCSIt HE &Y 225t LIH TPSZ HsH0| 2| HA PE_SLAVEZ} ™ &l range? =MCH 2 &
2 Z0E QCOIAH MI =M TA| HO|E{of Tiet Z2k7F HOo{EIC

16.4. Parallelism ¢
TiberoZ} K| & 5t= parallel & &2 CHS 1} 2Tt
o WA A HitH
Blo|& A7H 12| 1 index fast full scan S

e ZTOI Ht

It

Nested Loop, Sort Merge, i A| QI
e DDL

CREATE TABLE AS SELECT, CREATE INDEX, REBUILD INDEX, REBUILD INDEX PARTITION
e DML

INSERT AS SELECT, UPDATE, DELETE
o J|EF AL

GROUP BY, ORDER BY, SELECT DISTINCT, UNION, UNION ALL, Aggregations

16.4.1. Parallel Query

Parallel Hint7} At& =7 Lt Parallel Option0O| = HIO|£0 #2|E +& 5t Tibero= Parallel Plang
0tS0{ WL} CF, Parallel2 8 35t7| &8 WTHRZ}F LS Uf 2F Parallel Planti 2 PEE 3 §tCt.

SQL> select /*+ parallel (3) */ * from t1;
SQL> create table tl (a number, b number) parallel 3;
SQL> select * from tl;

Autotrace(explain plan)
Parallel QueryOfl A = Autotrace(explain plan)E 0| & 5t04 Parallel Plans ZQI gt 4 QALY

SQL> set autot on
select * from t1;
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Explain Plan

1 PE MANAGER

2 PE SEND QC (RANDOM)

3 PE BLOCK ITERATOR

4 TABLE ACCESS (FULL): T1

ol M3 A 20| M= PE SEND2t PE RECV(EE leaf 't £) AFO| £ 5HLIS| PE_SLAVEZIL & 4 2

™ PE_SLAVEZS| Z| &0l = PE SENDZt Q10 TPSQ! &2 TCSO| | 2 & =ZHH StCt.

e o

PES(Parallel Execution |Parallel PlanOi| Al 5tLtS| PE_SLAVE set’t =32 el E o[0|strt. o| &

Set) PE_SLAVEZt1 &= S ECt Parallel ExecutionOA| StLEC| HARS SHLES
PE_SLAVE setO| &YstX| &2=LCt.

producer slave Producer set2| PE_SLAVEO| L},

consumer slave Consumer set2| PE_SLAVEO|LC}.

PE_SLAVEZQ| %|5tCHof| = 225 TH= = H| 0| 8 A7 (X £ index fast full scan) & &HXH7tF QL7 LE PE RECV
7} QIC}. PE RECVE PE_SLAVEZ} TCSY I TPSY| 28 5t= 2R E 2opSelct.

ol

i
N

W ChE i £
SQL> select /*+ parallel (3) use hash(t2) ordered */ *
from t1, t2

where tl.a=t2.c;

Explain Plan

1 PE MANAGER

2 PE SEND QC (RANDOM)

3 HASH JOIN (BUFFERED

4 PE RECV

5 PE SEND (HASH)

6 PE BLOCK ITERATOR

7 TABLE ACCESS (FULL): T1
8 PE RECV

9 PE SEND (HASH)

10 PE BLOCK ITERATOR

11 TABLE ACCESS (FULL): T2
e o

PE MANAGER PEE A|Z&H6l10 PE_SLAVE set2 coordinationst= 91 A+O| T,
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0%k
Jo

AMOf
=20

Serial Execution} Parallel Execution AO|2| AAHZ 0| A Ol EE =
Parallel 2 43 =}

PE SEND

producer slave’} 22 & =l 5= A AO| T

PE_SLAVE Zto| EHll 2 © 2 = hash, range, broadcast, round-robin, send
idxmO| QUACt XM & L§ &2 “16.3.2. TPS =Hi"E &1t

rlo

CH= b 2.

=l

PE_SLAVEO|M QCE 2R E EU= YH

— QCrandom: QC 9& S St= A8 =0 A 2b A0 LTt

— QC order: QC 9&2 st= 28| =0l ProducerZt A0l A 2T

PE RECV

=z

ro
Ho
i
ne
=)

consumer slaveO| A producer slave”Zt PE SENDE Sall HH
=0|= g2 ot HAto|C

PE BLOCK ITERATOR

rr
19

A e ok

EHO| & A7H, QIEIA AZHO|M AFEE granuleS 2ot &
A LHOI T granule= PES e I 2 PE_SLAVEO| &5
37|12 7|8 L HE 2 st=Lbof et PES] d 50 &2

s
10 o
m ol
40 rr

o

Nested Loop

PE IDXM Parallel DMLO|| A Q1= AQ &R K| %X S ot= HAO| T
AL E- A = Z childE 58 & PESE &5t &1 8t childE Z0lst= PES2} &A™ stLt
9| PESOIA 4=# EI 5, B childoll A PE SENDE broadcast 241 2 £ PEE 43 St

SQL> SELECT /*+parallel(3) use_nl(tl t2) ordered*/ *

FROM t1, €2
WHERE a < c;

Explain Plan
PE MANAGER
PE SEND QC (RANDOM)
NESTED LOOPS
BUFF

© 00 N O 0o b~ WN B

PE BLOCK

PE SEND (BROADCAST)
PE BLOCK ITERATOR

TABLE ACCESS (FULL): T1
ITERATOR

TABLE ACCESS (FULL): T2
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HL
Hﬂ
ro

|'O
rn
1B

5_

=

i

[

ro

e

z

T m|o

T

= Parallel Plang ZHEC}. 5HX|OF
EQ dsS e &= ULt

SQL> SELECT /*+parallel(3) pg_distribute(t2 broadcast none) use_nl(t2) ordered*/ *

FROM €1, t2
WHERE a=c;

Explain Plan

1 PE MANAGER

PE SEND QC (RANDOM)

NESTED LOOPS
BUFF

PE SEND (BROADCAST)

PE BLOCK

2
3
4
5 PE RECV
6
7
8
9

PE BLOCK ITERATOR
10 TABLE ACCESS (FULL): T2

ITERATOR
TABLE ACCESS (FULL): T1

SQL> SELECT /*+parallel(3) pg_distribute (t2 none broadcast) use nl(t2) ordered*/ *

FROM €1, t2
WHERE a=c;

Explain Plan

1 PE MANAGER

2 PE SEND QC (RANDOM)

3 NESTED LOOPS

4 PE BLOCK ITERATOR
5 TABLE ACCESS (FULL): T1
6 TABLE ACCESS (FULL): T2

e top-N order by
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o

i
nn

™ Ot 20

SQL> SELECT * FROM (select * from tl order by tl.a)
WHERE rownum < 5;

2 Al E|O] S0f CHetE|o] = A7H
e dynamic performance viewOi| CH 5t A7ZH

o 2|5 E|O|=0f B g A7H

rir
e
r

e DBLInkE &5t
— index range scan, index full scan, index skip scan, index unique scan

— connect by

16.4.2. Parallel DDL

16.4.

Tibero= 'create table ... as select, create index, rebuild index'E ParallelZ£ £3{ & 4 QIC}.

'create table ... as select'= 2| At 273 X[ Of Z2| 7| 0| (decision support application)Ol A 22F Ef|0| &
e O & 6} | AHSE 4 U2 select &2} insert £ &2 Parallel2 X 2|5t0{ £ C} tHZE DDL)
710

;

DDL Z0i Parallel OptionE HAlot= WHOZ AFEE 4+ A2 DDLY 2HE FH 2 "Tibero SQL &

= QHAM"E F DB

3. Parallel DML

Tibero= insert, update, delete =0il Ci ol Parallel DMLZ X| & StX| 2t 'insert into ... values .. |
allel DML X| 2 }X| &=L}, Parallel DML F2 2 0|0|E{ £ insert, update, delete X 2|5t= Hf x| =
Holl 7ES5HAH AtEBHCE CHA| 2l EE_H’%”’.E'OI M2 Yol = =& o[ X| pict.

= 2| Par

Enable Parallel DML

=

Parallel DML 'alter session enable parallel dmI'Z &8 $F ¥ insert, update, delete & /0l Parallel
HintS AFE5HOF DMLS Parallel2 4 8+C}. 'enable parallel dml'S 5tX| &2 2™ DML 20 SIES EA|
off = Parallel£ 3 5HX| 24=Ct. 5, 'disable parallel dmI'Z Parallel DMLE Rs5t=5 A& 4 QUCH

HH
2n

M

Parallel DMLZ DOP + 1 7S] EGHE M o 2 S &SHH 75! 2 Two-phase commit2 = O F0{ &I},
ot DMLO| 02 7H 2| ERHMM O 2 O|FO{ 7| I 20 ParallelZ &I E Tt

Parallel DML2 42 72 EziM Mo = XM E|T| I Z0f| Parallel DML & FHE! O| XX = &2 MM
M select R Z S{H HO| 22 X3S £ 9 2H Parallel DMLE £X =l B 0| 50| L&t =5 = 74l =0
7SStk

r

W
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SQL> alter session enable parallel dml;
SQL> insert /*+ parallel (3) */ into PE_test3 select * from PE_test3;
10001 rows created.

SQL> select * from PE_test3;
TBR-12066: Unable to read or modify an object after modifying it with PDML.

SQL> insert /*+ parallel (3) */ into PE_test3 select * from PE_test3;
TBR-12067: Unable to modify an object with PDML after modifying it.

insert

select A 2 F 2[0]| Parallel HintE =01 insert= 2+ OtL| 2t inserts 2%
M54 O W EH DMLE &S o~ QT

selectT Parallel £ %=

1]
1
W
_O'ﬂ
rr

SQL> insert /*+ parallel (3) */ into PE_test3
select /*+ parallel (3) */ * from PE_test3;

10001 rows created.

inl
mlo
10
ox
Ho
rr
o
o
o
©)
W)
=
—
Hu
4>
0t
_ol
el
el
rr
o

e Parallel DMLZE +d & E|0| = A 7SS 5t7| 7K = €2 ME0AM DMLO|LE 2|2 HIZE +
O-I[_I.
HA .

e self reference, delete cascade M| 2% 710| /= DML AL

e online rebuild ZQ! QIE A S ZH= | 0| 20| Ci & DMLO! H <

Standby7t U= B
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16.5. Parallel Execution Perfomance M2 9|8l &

TiberoZt Al &35t=

parallel #t# /= CtZ 2 ZHC}

=
L1

AMoOd
=2o

V$PE_SESSION

2| M Mol 25 OJ0|E{ S 2O{ECt S| Parallel ExecutionS 31
UE Mol et YEE AU Z 2{FM, RFE DOPS} ol & ¢14tof
H7MEl AKX DOPE EHELCH FIMECE CIE HEE O =2l517| oA
= 5L et SIDE V$SSESSIONS EHoI st

V$PE_TQSTAT

Parallel Execution &2+2| traffic2 Table queue +=0AM =0 =L}, Table
queue= 2| MH 7t E= 3 2| MH 2 CoodinatorZt2| mHO| = 24210| Tt

Ol & Sadll 2 producer®i A consumer® 7+ H|O|E{9| 2} 37| & &0l
D, 2E7dEUA ME|E D J=XE &ele = QUL o] e s F MM
A Parallel ExecutionS A &3S ©f gtS 7HX| s E Mol A
&k OtX] 2+ Parallel ExecutionOf| Cf St

V$PE_PESSTAT

Parallel Execution0O| &l &= S0k 28 AEIO|M O] AR A|ZHS LIEHALCE 24
A8 2 producer0 A consumerZ H|O|E & &0| ELEA consumer?t A 2
2 producer?t E| 7Lt producerd| Al coodinatorZ C|O|E M &0| 2 w7t
X E oo gt

o 55 S3llM = 2 producer, consumerOf| A 3l 5F 4 ALS 2H01517| Of
7| [£H+01| V$PE_PESPLAN R E A2 A S #ESC} VSPE_PESSTAT,
V$PE_PESPLAN & = T % V$PE_TQSTAT 5o =

Atx|ete 2 £3# 5t Parallel Execution0f] CHet =2 E 2t QUCH THeF off &
N4 0|l A Parallel ExecutionS s& st 0| g2 A< t
=Lt

V$PE_PESPLAN

Sl = M MOl A OFX|2te 2 3 5t Parallel Execution®| Z24 1} Parallel Exe
cution?| £+ A|ZHS E 0| Z=CF O A AH0| Parallel 2 &1 £[ % 11 consumer
Zo| OOl &0 Hott AR =X Y 4 UL producerOf| A range E4/ 2
Esend2 2 ME +8 MNZHE EH &L

A
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M17& Tibero Performance Repository

= oA = Tibero2l 85 =S A X Z&l = Tibero Performance RepositoryOf CH i A A & St}

17.1. 7|

Tibero DBMS+= DBA7t 45 =X & flHst=dH =55 7| |loi &tet 372
Tibero Performance Repository(0|5f TPR)2 0|2 st S M2 E FI|X 22 X}
et HAHS 2 g Hedt Rl sHet SA A=o| tist A Eel 2M E|2E &
(@) =
o

g
ol A L8 F5t 240 =55 & + U= 7SO0l

TPRS C129 78 7|58 4+ siCt,

o MUK F TS
AHAE A 752 vt jentstat, vsystem_event, v$sglstats, vesgastat S TiberoQ 25 M5 SH H
2E FIH(ES IMNZH2SZ HO| =0 M&sto] ZCt oA MEE YEE AHAO|2t FELC}E O|F
AMEH =2 AL HEE 0|85t 45 =M E|XEE UE= 7|58 M SetCt. DBAE= 58 #7t
2 X Fol 2| XEE Mgotil 0|5 0|24l DBS| 45 &AE TIThe 4 UL

o MM B ME 7|5

MM MEf HE 7]S2 120 SHHA S RUNNING SEf QI MM S| ID2FCHY| 5Ql O|HIE JEE
t

17.2. TPR AI2Y

17.2.1. tip MA

A HE 758 AHEstH™ tip IO 'TIBERO_PERFORMANCE_REPOSITORY=Y'ZE M35},
N HE HE 7SS AHE35t23{ ™ 'ACTIVE_SESSION_HISTORY=Y'Z 3 5lH =ICt CHEE9 H<?
Ol =™ SE5tCt oI} TOTAL_SHM_SIZE= 2GB =2t 2 2 A J 5l Of St

5t #E S 5hY] RS = et €2 meth[e & TE S
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ut2ofE A
TIBERO_PERFOR Y'E 2FoH A MY Vs gdetettt. (71=akY)
MANCE_REPOSITORY
TPR_SNAPSHOT_SAM LAHNE FESHE 7|8 £F B (7126t 60, Bl &
PLING_INTERVAL
TPR_SNAPSHOT_RETENTION | A4S =[O M & 7| Zks AE et (71 =2k 7, Bl
TPR_SNAP Z|EZE0 S 49 SQLW+E Pt (7I2gk: 5, Tl 7H)
SHOT_TOP_SQL_CNT
TPR_SEGMENT_STATISTICS [|'Y'2 A& 3H TPRO|A Segment® Stat +% 7|52 &4 3}6tCt
(Cl24t N)
TPR_SNAPSHOT_TOP_SEG (2[ZE0| & & &2 Segment 7 =& & F st
MENT_CNT
(7122 5, T2 7H)
TPR_METRIC Y'E2 43 5tH TPR METRIC 7| € &4 3}stCt. (7124 N)
TPR_AGGREGATION 'Y'E M 5H TPR AGGREGATION 7| 52 &4 3l strt
(PI=22k N)
ACTIVE_SESSION_HISTORY |'Y'ZE A& otH MM HE NE 7|5 4 35t6tct, (71 24k N)
_ACTIVE_SESSION_HISTO MM HE HE =718 ettt (7124 1, B©@Rl )
RY_SAMPLING_INTERVAL
= = =
17.2.2. 2 H EH|0|S 1} 7
Mot AMAEN ME HEf= 2 BHO|EX §E Sofl =ele 4 UCH 70| X AR AN MM HEf =
Ol S0l A ArH| =Tt
o AHAXNE IS
HIo|= o
_TPR_SNAPSHOT MNEE AHAEC IDL} Al ZHO|| et 2 E 22| et
_TPR_BASELINE S = Baselinel| 2 E 22| &t
_TPR_ACTIVE_SES X &= ASH Sample Y £ & 22| St
SION_HISTORY
_TPR_METRIC X ZE TPR Metric § 2 & 22| stCt.
_TPR_JCNTSTAT _VT_JCNTSTAT 59| AHAF M2 5 Zt2| et
_TPR_SQLSTATS V$SQLSTATS 59| AHA M &5 22| 5trt,
_TPR_SQL_PLAN V$SQL_PLAN FO| ARAF H HE 2te| STt
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Hio|S oY

_TPR_SQL_PLAN_STAT V$SQL_PLAN_STATISTICS 7o AHA H 2 & 2he| st}
_TPR_LATCH VSLATCH "o A4 2 E zte|shot.
_TPR_SYSTEM_EVENT V$SYSTEM_EVENT 72| A4 HHE 2HE|Strt
_TPR_WAITSTAT VSWAITSTAT 5o AMAF M 2 S 2te|strt
_TPR_SGASTAT V$SGASTAT Ho| AMAF H 2 S 2ta| 6ot
_TPR_PGASTAT VSPGASTAT 7ol AHAF H 2 E | stot
_TPR_LIBRARYCACHE V$LIBRARYCACHE /9| A4 Y2 & Fe|strt
_TPR_SQLTEXT VSSQLTEXT Ro| AL Y EHE 22| 5ot
_TPR_FILESTAT VSFILESTAT 7ol A A HEE #a2|stct
_TPR_SEGMENTSTAT V$SEGMENT_STATISTICS FO| AMA H 2 5 2| stot,
_TPR_TEMPSEG_OP_US |V$TEMPSEG_OP_USAGE 72| AHAF M2 & 22| st

AGE

_TPR_PROCESS V$PROCESS 72| A4 Y2 E 2he|§trt
_TPR_SESSION V$SESSION /o AL Y HE &e|strt
_TPR_WAITER_SESSION |V$WAITER_SESSION 72| AH A M2 E fte|stC
_TPR_UNDOSTAT VSUNDOSTAT F2| AHAF Y2 E 22| St
_TPR_OSSTAT2 V$OSSTAT2 Fo| AL FEE 2| 5ot

_TPR_SQLWA_HIST

V$SQLWA_HIST F 2

_TPR_MODIFIED_PARAM | VT _PARAMETER H|O|29| AHA M2 E 22|t
_TPR_MISC MM et 2 7Bt EE2 A A ZEE &t2| St
O 2 M EE A AL ID2E Al 7o 25t 2 & &e[sh='_TPR_SNAPSHOT' H|O| & F = 0|C}.

TABLE *_TPR_SNAPSHOT*

SNAP_ID

THREAD#
INSTANCE_NUMBER
BEGIN_INTERVAL_TIME
END_INTERVAL_TIME
SNAP_GID

o N HEf HE IS

ME e M & =710

NUMBER
NUMBER
NUMBER
DATE
DATE
NUMBER
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Hio|S oy
_TPR_ACTIVE_SES 233 30 MM HE 25 el et

SION_HISTORY

V$ACTIVE_SESSION_HISTO|Z| 2 1A ZF SQtO| MM AEH H = E 22| ot

RY

CI2S £ 2 1A ZF SOt MM AE} B2 S 22| 6= 'VSACTIVE_SESSION_HISTORY' H|O|E€ H &
O|Ct.

VIEW “V$ACTIVE_SESSION_HISTORY*

SAMPLE_ID
THREAD#
SAMPLE_TIME

SID
SESS_SERIAL_NO
USER_NO
WAIT_EVENT
TIME_WAITED
SQL_ID
SQL_CHILD_NUMBER
CURR_HASHVAL
MODULE_NAME
ACTION_NAME
CLIENT_INFO_NAME
PROG_NAME
SQL_EXEC_START
SQL_EXEC_ID
SQL_PLAN_LINE_ID
ID1

1D2

WE_SEQ

USGMT_ID

SLOTNO

WRAPNO

PORT

DELTA_TIME
DELTA_PHY_READ_BL
DELTA_PHY_WRITE_B
DELTA_LOG_READ_BL
PGA_SIZE
WAIT_OBJ_ID
WAIT_FILE_NO

KS
LKS
KS

NUMBER
NUMBER

DATE

NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
VARCHAR(13)
NUMBER
NUMBER
VARCHAR(64)
VARCHAR(64)
VARCHAR(64)
VARCHAR(30)
DATE

NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
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WAIT_BLOCK_NO NUMBER
WAIT_ROW_NO NUMBER

17.2.3 = oy
TPRS HH5IH YT F7|0| IS AA0| BYE KB Aot Z SR AR A4S B
4 9tk

— | —
17.2.4. 2|ZE &M J|=
NEE AHANNME MEf=HOIEX RE S YO = UXHES20[E 0|83 I =4
S| ZEE UHEA ECL S MEE AU EEE 4N ds 28 B|ZEEE BEE 7[5 2 FEEN U
Ch O M EE MM dEf HEE =4 5 =M 2[ZEEE BEE J|s2 FEEN UX| LCt
L =2 S =g v
AL 0|28 M5 BA 2|ZE &Y
TPR_SNAPSHOT HIO| & & Z 2|5t &tz 7| 7tof CHet Al & = A[ZHS =Rl S0t
OS2 |st= 712t9 A& S22 A|IA S 2+ begin_date, end_date2t 1l A& 5 A 2 tbsqlo| A CHZ 1}
rare] ‘é.'%*.%focl M5 2Me|EEE ZM5=00|Ct. _TPR_SNAPSHOT H| 0| 29| BEGIN_INTERVAL_TIME
end_date AIO|Of| Z2&tE= R E AHASO| 2| EE EHEC

/* exec dbms_tpr.report_text(begin_date, end_date) */
"2013-01-01 14:59:007);

SQL> exec dbms_tpr.report_text("2013-01-01 13:00:00"

MEZEE OS2 E=200| oY= Y=o

=
= 1

0x
or

$TB_HOME/instance/$TB_SID/tpr_report.{mthr_pid}.{current_time}

e Overview Part
— System Overview

+ CPU Usage
* Memory Usage

— Workload Overview
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» Workload Summary
» Workload Stats

— Instance Overview
« Instance Efficiency

» TAC Statistics Overview (Cluster Cache Activity, Cluster Buffer Cache, Cluster Cache and Wait
Lock Statistics)

» Top 5 Wait Events by Wait Time
 1/O Overview
— SQL Overview

+ PGA Work Area Statistics

Top 3 SQL Ordered by Elapsed Time

Top 3 SQL Ordered by Executions

Top 3 SQL Ordered by Gets
e Detail Part
— System Detall
+ OS Statistics

Shared Pool Statistics

Physical Plan Cache Statistics

Data Dictionary Cache Statistics

PGA Statistics

— Workload Detalil
» Workload Stats (Time-based)
» Workload Stats (Number-based)
» Workload Stats (Size-based)

— Instance Detail

Buffer Cache Statistics

* Wait Event Summary (by Class)
« Wait Events by Wait Time

Session Status with Wait Event
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» Blocking Session Status with Wait Event

» Wilock Statistics

+ Spinlock(Latch) Statistics

» Spinlock(Latch) Sleep Statistics

» Tablespace I/O Statistics

+ File 1/O Statistics

+ Temp Segment Usage Statistics

« Segments Ordered by Physical Reads ("TPR_SEGMENT_STATISTICS=Y"Z Y& A <?)
+ Segments Ordered by Logical Reads ("TPR_SEGMENT_STATISTICS=Y"Z A d& A 2)

« Segments Ordered by ITL Waits ("TPR_SEGMENT_STATISTICS=Y"E A& & 4 Q)

+ Segments Ordered by Buffer Busy Waits ("TPR_SEGMENT_STATISTICS=Y"E A& & 2)
+ Segments Ordered by Row Lock Waits ("TPR_SEGMENT_STATISTICS=Y"ZE M H & A <?)

» Undo Statistics

Wait Statistics (*_DB_BLOCK_PIN_WAIT_USE_STAT=Y"Z A& & H <)
— SQL Detail

*+ PGA Summary

PGA Work Area Histogram
* SQL Ordered by Elapsed Time (with Physical Plan)
* SQL Ordered by Elapsed Time/Execution (with Physical Plan)
» SQL Ordered by Executions (with Physical Plan)
* SQL Ordered by Gets (with Physical Plan)
* SQL Ordered by Reads (with Physical Plan)
* SQL Ordered by Extra I/O (with Physical Plan)
* SQL Ordered by CPU (with Physical Plan)

e EtC

— Tibero Init. Parameters(.tip)

— Modified Parameters
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X|18%F Tibero Recovery Catalog

El

mjo

= MO M = Tibero Recovery Catalog?| 718242t 8% 2L 2F & FCF.

rol

18.1. 7

Tibero Recovery Catalog= Ct4=2| O|O|E{H| O] A= 2| Of| EtC| O|E{ (metadata) & &2l & SH2ZE S
St= 71 s0|Lt.

Tibero Recovery Cataloge= 2|8 22 =& E A0 42 O|O[EH| 0| A S2| M|EIHO|E & = 2t5tCt,
M EIH| Ol & 2 2ot OO|E{H| 0| A S Catalog CIOIE{HIO|2 (O] 5t Catalog)2tyl $HCt 22| ste = O
O|E{H| 0| &~ F CatalogOll S5 35tH tbrmgrO| S=35t2] = HIO|E{H| 0| A2 74 EE 1} (Control file) S &
M EtH|O|E{ £ $££75}11, CatalogOil O] CIO|E{ S /Z 22 HL{0 XM FBEHC}. Catalogoll XAl CIO[E{ S
HolEd 4 Tt 1 2/0]l RMGR 22I0|HE S 0| 8510 MY S WHSIAHL X R= 82 22| X7t A
resync 28 = 2= 4 20| = M EIH 0|H S YO 0| ETtCY.

Motz MEHH Ol = CiE2t 2L

Cf| O|E{H| O] & OFO[ L, T O] EfH| O] & O] F 2} &2 H|O|HH| 0] 22| 7| = &

B0l S AHO|A, HIO|E ItY, Redo 212t &2 C|O|E{H| O] A& X

CiOE{H| O] AS] M A EQIE

CiOJE{H| O] A & Of7t0| 2 21 WY

CatalogE 0| E5tH thEl 22 0|8 S ¥ & + UL

o ZIEE IO M= AT ZE At2tA THs5E0| A= OH7I0|2 21, 211 5|AEE], B, W] Of7to| 2
21 dE =S Catalogd M= o 27 E&5t= 20|

Tibero Recovery Catalog= Catalog Database0f £t2|7} Z 2 5t CHE H|O|E{H| 0| A S M EIH|O|H & &
Zst= RS JHEICH O O|E{H| 0| A S CatalogZ AF235}7| 9/ A = catalog create 7t Z R 6}C}.
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Create? I Ct5 S 4 otct.
e H|O|= A O|A RECOVERY_CATALOG

Cil O|E{H| O| A S 2| O E}CY| O| B & X &St7| 2|5 B O] & AW O] A0|CH,
e A|#A SITE_KEY_SEQ

SEE OOIHHOIASE FFE5t7| st 174k SITE_KEY &S 2Ist AR 20|,

[¢]

e OOl m! recovery_catalog.dtf

M EtHOIE & N &otr| 2leh HOlEf L& ol 3 M E|H autoextent 10MB7t & F &
Of ULt Single HO|E{H| O] & T| &= OH Y THH “ﬁ”%*% E'%*EFEP_T’_ St S M 140 ef 1o0MB =2 &
g2 AEsH 222 0| & &ilstH Mgste ddstH =t

RECOVERY_CATALOG H|O|E AHO|AO= MEHOH MEFS fet HOIES 7tX1 U2MH
RC_SITE_KEY H|IO| 22 A28t LIHX| = DBID_KEY, SITE_KEY, DBINC_KEYE Primary KeyZ $'Ct.
A2 RHE 2HKEY 242 0| 8510{ CatalogOil A 2+2| & OO E{#| 0| A 2| HIEIH|O|E H 2 S Hatst 4 Qlct

Primary Key M

DBID_KEY Olo|E{H|o| A2 IDO|Ct. Zf C|O|E{H|0[ACS| DBID2t CH-SotH
V$DATABASEOI| A 201 T+ SHCt.

SITE_KEY Ol O|E{H| O] A Q] 117 KEY 4O|Ct. Primary2} Standby= &2 DBID
E 7tX7101 ol S8 T2 4 U= KEY @4l SITE_KEYE 7HEIC}
0| Zt2 SITE_KEY_SEQE Salf MM =ICt,

DBINC_KEY Cf| O] E{ ] O] 2 9] IncarnationO| CHRESETLOGS FEE 3 AIE &

2). Z-H|O|E{H| 0| A9l RESETLOGS_ TSN} Cf 6t} DBIDE 7t
X|7l0f O] ES F&£E £ U= KEY %2 SITE_KEYE 7ZICt O]
22 SITE_KEY_SEQE Saff M- =ICt.

HEHIOIEH & X &sto| ?lall ddgtEol=2 SF= o2t 2t

HIO|E 0|5 g

RC_LAST _RESYNC S=E O O|E{H| 0| ATt Catalogdll TIO|E{ & YOOI E Il &
£ 7| S5t= HO| 20|

RC_DATABASE SSE HloleHo|A9 7|2 HEE 7|S5t= HO|S0|Ch HE
ut 9| Database Entry sectionz} Cff S SHCF.

RC_DB_INCARNATION Ol O| E{H| O] A 2] INCARNATION H 2 & 7| S5t= E| 0| E0|LC}.

RC_SITE_KEY Ol Ol E{ H| O] A 2| DB_UNIQUE_NAMEDO|| C 23t= 1 /8 G4 gtol
SITE_KEYE 7| 573t= H|IO|£0|LC}. O] | 0] £ 2 Incarnation2| 7 &

O] 2 R35tX| 2&27|0] DBINC_KEYS 7tX|X| =Ct.

RC_REDO_THREAD Ol O| E{H| O] A 2] Redo Threaddil CH st @ 2 &£ 7| F5t= H 0| =O| L.
ZAE E 12 2| Redo Thread sectionZ} Ol S SHLCY.
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Ello|= 0IF ek

RC_FLASHBACK_THREAD Ol O E{ H| O] 2 9| Flashback Thread0il Ci &+ § 2 & 7| S5t= HIO|&

o|C}t. AEE 1l 9| Flashback Thread section} CH £5tC}.

RC_STANDBY_REDO_THREAD || O] E{ H| 0| 2 9| Standby Redo Thread0l Ci et § 2 E 7| F5t= H

O|£0|Ct. O| E|O|E2 ABiHIO| O O] E{H| O] A0 M T H OO ET}
X&o| &0, ZIEE 1t 9| Standby Redo Thread section} CH S
FC},

ro

RC_LOGFILE G O|E{#| O] A2 Redo 21 IO tist 2 & 7| =5h= E|O[=0]

Ch ZAEE 1Y 9| Log File section2} CH %3._ Ct.

RC_TABLESPACE O|O|E{H| O] A 2| E|O| & AH| O] A~0f CHet HEE 7| S5t= H 0| =0|
Ct. 71 E & 1+ 9| Tablespace section2} Cf S StCY,

RC_DATAFILE OlOlE{H| Ol A2 HjolEf mof cHet §EE 7|Sote= HIO|[E0|Ct.
A EE 1t 9| Datafile section} Cf S St}

RC_ARCHIVED_LOG HIOJE{H| O] A2 OFZO| &2 2 T10f Ci 3t § 2 & 7| F35t= HIO0| 20| T

ZAEE 1o 9| Archived logs sectionz} CH S &

-

RC_LOG_HISTORY Hio|HHO|A2l 21 AKX 7| =0 et HEE 7|E5t= HIOl=

O|Ct HEE 1A 9 Log History section} Ci S SFCt.

RC_BACKUP_SET Oio|EH|O| A2 M Mo CHer §EE 7|535t= HO[SO|LCH

RC_BACKUP_SETZ2 &2 DB_NAMEZ & &5t= HIO|EHH 0| A=
0| 2% Z3¢otct HAEE 1t 9 Backup Set section} Cf S 5t

RC_BACKUP_ARCHIVELOG |G| O|E{H#|0| A 2| B4Qf O}F}o|= 20| thEt HEE 7| =25t= B0

£0|c}. RC_BACKUP_ARCHIVELOGE 22 DB_NAMES 3§35}
= GoEH0|AS0] BE BRFCL FES TUS Backup

Archivelog section2} CH S BtC}.

El

Tibero Recovery CatalogE T+ 5t= 7|28l HA = ctS 1 &Lt

1.

CatalogS ‘44 gtct.

-

CatalogOfl 225t LEMEES S MM st= THAO| T XbA| & AFEE2 “18.3.1. Catalog Create”E & 115t
Ct.

H
ru

2h2| 5FA A} Sh= O OB #| O] & 5 Catalogdll S S efCt.

S5& Sall Cataloge alf S O O|E{H| O] Ao M| EIC| O] & X & EHCH KM S AbeE2 “18.3.2. Catalog
Register’S & 115t}

.2 R0 et ResyncE & 5H0 H| O|E{ H| O] 22| M| EIE| O] & {H| O] EBtrt,

M EIHO|E{ Q] HUO|EE= AMEXI7t RMGR ZC2I0|HEE Sl #3522 THEICt KM At
“18.3.4. Catalog Resync’& & 11 §tC},
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18.3. 7|1

Tibero Recovery Catalog= RMGR Z 20| E & 0| 5}0{ CatalogE &2/ & 4 ULt

CatalogE #t2|5t7| ?/ et 7M™ E= tbrmgr catalogO| M, Cataloget #&HE 2= J7|Ss2 0| HMEE S5
S 2ol OF BFCt. thrmgr catalog= 7| & tbrmgrit M2 &/ SHA| %*EEH, catalog &M 2 Of2ff 2F ZCt.

catalog &M oY

create --cat-userid, RMGR_CATALOG_SID Itzto|E{ 2 X|&™ gt o o|E{H|o] A
CatalogZ 0| &5t7| ?lof 22t HH S A Strt

register 0| O| E{H| O] A E Catalog0l S =5t= &S A& oot

unregister Ol O|E{#|O| A E CatalogWl A S5 F 25t= A= A etrt

resync Catalog0ll 5= & O EtH O & A Cf| O|E{ H#i| O] A2 M| EtHIO|E{ = HO[O]
Edte M S AH St

re-register ZEE It MY o] 7| &S] ZHEE ol R4 E HO|HHO[AS
Catalog0ll CtA| S ot HY S A ot

--userid OiO|EHHO| A0 HES AAEXAE N IfARE B SIDE oot &2 42
2 X|FZetot.
——userid USERID[[/PASSWD][@SID]]
StHMO HUHSE 58 X LS o= HUHSE SWoz G2
HZEHSE 8otete 277t LIRBE HISIHZE HEE =8 e 4+ Ut
--userid USERID/[@SID]
OS?olES Y2 AF 22 2Q5t= 4 Userid2l PasswdE = 5tHA| &
Ot 210l 7hsstrt
--userid /

--cat-userid Catalogtl| &< AASAE I Il AR = B! SIDE K| F et
--userid2} Z2A 2 2 x| 35t RMGR_CATALOG_SIDE X &3S E <
SID 44 2F0| 7ts3tCt SID2F RMGR_CATALOG_SIDE 25 X[ F3MCHH --
cat-useridoi| M x| et SID7+ & & EIC}.

-h, --help RMGR Catalog2 &M AIZ2®H S £ ot

-1, --log-level E210|M E & RMGR Z J(tbrmgr_trace.log)2| 7| = 2| S M X stct,
Y2 15 57HA Y2 A7t AHESE O XM 5] 7| SEICH 7|2 2|
2 40|C},

-L tbrmgr_trace.log?| 7| 2 X[ & X[FetCt.
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catalog M oY
7|2 A 2= $TB_HOME/client/tbrmgr_log/O| C}.
--all-incarnation Unregisterel M 22 = incarnation2| O EtC| 0| & 2 & Z 0| A 7 St
--backup-set S ML B OfFto| =2 2 1o MIEFH O|E{0l| CHAHA{ B ResyncE &I &t
Ct.
—-archivelog Ot7to|2 29| M EtH|O|E{0f| CH3H A Bt ResyncE & & BHCY.
--log-history 2 3| AEE| S MEHH|O[E0] CHSH M Bt ResyncS &I & LY.
#3
Tibero Recovery Catalog®| 2= 7| 5SS AE35t7| ?lc 22t0|¢1 E= BHE Al Catalog0fl &2 =[0f0F
BT}, @2tA tbrmgr catalogE AFE S U= HHEA| ——cat-userid S [0f 18.1]2F 20| M &5l of Bt

Catalog0il & £5t7| 25 thdsn.tbr I+ 0l A7 0| TSIt

[0l 18.1] Catalog SID M™ 2 1A

= ==

cat=(
(INSTANCE=(HOST=123.1.2.3)
(PORT=12345)
(DB_NAME=cat)

)
)
tbrmgroil A Catalog0ll & &35t2{H {0l A S SIDE tip IH2 2] RMGR_CATALOG_SID £ = option
=9| 5Ll --cat-useridE A FafOF StCt, F+ B S0f| = --cat-useridE 0| &t A& 0| M HEEILY,

# tip= o/ &% sid 24
RMGR_CATLOG_SID=cat

# rmgr options °©]43t sid A%

tbrmgr catalog create --cat-userid <userid>/<passwd>@cat

18.3.1. Catalog Create

Create= RMGR_CATALOG_SIDL} --cat-useridZ A7 & O O|E{H|O|AE CatalogZ2M ASE 4+ U

24 U
= o5t NS MBI

B
O

atalog= MIEFHO|E 2|0 E Rt B0l & AHO[A, C|O[Ef Tt & E|Of
|E He O “18.2. ;UH LANE & =7 o|-|:|.

0= —
0x I
tn
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18.3.2. Catalog Register

S Ul OlEH| O] A5 e| k7| ?fal A ol & | O| B H| O] & F Catalogdll S =3l 0FstH O] 2Hd S Reigster(S
)etdl otot thsit 20| S5 Mg 4+ UL

tbrmgr catalog register --userid <userid>/<passwd>@<SI1D>
--cat-userid <userid>/<passwd>@cat

RMGR 220|211 E= H|O|E{H| O A2 HIEIH|O|EI =SS HE P 20| M A 2/0{ M Catalog0f S=2tCt.
2t=51H HIO|EHH| O] AE XHMO| SEEUSS HES Lol 7| Fetrt

£2 DB_UNIQUE_NAME 22 T 235} DB_UNIQUE_NAME

O| Mf Catalog= S5E HIO[E{H| O] A
25 FEot7| /et m2tole 2 0|47F Al DB_NAMEXZ 22 gtS 7K Al E T

2 Zt 0| E{H| O]

&

ook SE& O O|E{H| 0| A 2] DB_UNIQUE_NAMEDO| 0|0| SE &[0 *}= OO E{H| O| A2} ZHTHH &
Mol =2 AmstA ECt #elXt= o] 2 72t 2t O O] EfH| 0| A 2] DB_UNIQUE_NAMES
Ct27 A& sHoF etCt.

I St Catalog= H|O|E{H| O] A & Incarnation(RESETLOGS £ E £ st Al & A 2)0tCt I 2 N &stot. o

F 4| O|E{H|O| AF RESETLOGS F ESHCtH 7| E 1 CHE HO|HH|O| A2 #| =& Catalog SEH 2=
ZAEE ot oM AL2EX| A =Tt Cataloge= 71 E Incarnation2| M EIH|O|E € K| 2K = &L 2Lt M Incar
nation2| O| O|E{ H| O] A7} CHA| CatalogE At&st7| 2o M registerS CHA| Tl g s OF SFCY,

S=g Co|E{H[0] AL MY Y =7 3PN S Catalog7} 8| 517 EI=0, 12 0I5 RMGRES AR E f
Che I 22 22O Wit M7ICt

e Catalog0il ¥1Z5tX| 22 2™ RMGR Backup / RMGR Delete 7| s 2 AFS & 4 QICt

Catalog0ll S=Z CIO|E{H| O] A= B O 2| F=H| 7t XtAO| A CatalogZ H 5Tt Cataloge O Y

mj 0fCt & & 5+ Backup Set IDS 50451 5t DB_NAMES 7+& | O|E{H#| 0| A L{O| S5t IDE 7}
S= 0|~ = Backup Set IDE Z&& 4 21710 Catalog 210|

et Q0 WAHES X RE ZY HA| CatalogOf| A 22| =[0{0F 52 2 Catalog 10|

RMGR %'%1
T 0| =2 7tstCt.

o TSC HZOIM CH2 7 D% e 9IS 0| B3 278 AW 4 YUrk,

Primary, Standby T Catalog0ll S5 =0 JCHH, M 22| O O[E{ H| O] A0 A ZF X} &I 2
b= QU O] & Rloif M S F 2 F Ol M E --cat-useridE S3dl Catalogoi| &
tCt. %—TLJ—P‘*OH +|*._| HH Q1 MO|Lt X[ &t (-b|--backup-set)O| CHE | O| E{H| O] A0 A I EH
ECHH, Catalogd| M =570 2Rt MES HE AISC2HEE

o

Q
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&3
991 I NEK| WLY A E 47| 0l o OfEfH| 0| AT} o & ey THIo) & 20| TS F 20 B AL
HssiCh.

StandbyOil A B S T SHH Y Al Y & = Catalog0ll =2M, Primary0i M = CatalogE Salf =0l
0| 7t=5tCt. & MOl B AlO| StandbyOl| Al R3S 2H B 0|2t 0 7 5L, O| I Primary”t Catalog
S22 S8 NEstH, 220/ E= Catalogil M XIS 2 2H WM Ml §EE JH e 5+

[0 18.2] PrimaryE Standby2| ¥ 0|235}0{ S X1l

$ tbrmgr recover --cat-userid sys/1234@cat -o /diskl/backup

Recovery Manager (RMGR) starts =

TmaxData Corporation Copyright (c) 2008-. All rights reserved. =

RMGR "-0" option not used
restoring from the paths actually backed up previously

RMGR - recovery (COMPLETE)

Shutting down the instance...

Tibero instance terminated (ABNORMAL mode).

info file is deleted.
unlink failed.: No such file or directory

Control file #0 (/home/tibero/cl.ctl) is accessible

All control files are accessible. No need to restore the backup control file.

Booting up the instance...

Listener port = 6001

Tibero 7

TmaxData Corporation Copyright (c) 2008-. All rights reserved.
Tibero instance started up (MOUNT mode).

Last backup set id: 2
The backup set does not exist in the control file.
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Copy backup set(s) infos from the recovery catalog to the control Ffile.
Initializing the restore progress, it may take few minutes...
RMGR begins restoring backup files.

Full backup set id: 2
Last incremental backup set_id: 2

18.3.3. Catalog Unregister

| O|E{ Hf| O] A o M| EFCf| O|E{ S catalogOf M M A St= 28 S T & st= 7| SO[C
tbrmgr catalog unregister --userid <userid>/<passwd>@<SID>

--cat-userid <userid>/<passwd>@cat

unregister2| X& 2 O O|E{H| 0| A9 XY Incarnation T £0f CHoll M TH R EICEH 3HQF O O| E{H| O] A 9]

o
2E HEE MA S --all-incarnation S-S =713l OfF St}

18.3.4. Catalog Resync

rr
bl
I
mjo
bal

Catalog2| M|EtH|O|E{ & S A Cf| O| E{ M| O] A 2| Ol EFC| O Ef 2 S 7| 3}5f

tbrmgr catalog resync --userid <userid>/<passwd>@<SID>
--cat-userid <userid>/<passwd>@cat

HEZ g8 FA LUS EF ZE HEHOIEO tHall S7|8t7t RE = = Full Resync?t Tl &M,
Resync &M S0i| 5tLIE QS 29U X Z T MMl M EH O|E 2t 57| &tst= Partial ResyncZt &1 &

MY A S of7tol2 25 M2l g LHH K| M EHH OB = AMSAH7E Y Resync R F = ZELHOFRF X
= t7tol2 2= ChE H|O[EH|0| £ 2F EFst= MEIH O[E0]7[0 RMGR

w
QD
(@]
Q
c

o
o
@
)
@D
oln
iel
[l
0L
m o
i=)
H1
Pal
Ofn
o)
HU
>
OOII
ra
o

A MOILE Ao M SR5HE S| Meo|M HAEE 10| Catalog S=0i| CH 5t & 2 7} AF2HA Catalog
= &EH 7t EICE re-register= 0|2 22 &=H0|| M OB HI O] AT CHA| S5l AFEN

Olol

tbrmgr catalog re-register --userid <userid>/<passwd>@<SI1D>
--cat-userid <userid>/<passwd>@cat
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Appendix A. tbdsn.tbr

tbdsn.tbr I} 2 S2t0[ E 7} Tibero2| Ll O|E{H| 0] 20 H 53517 ?o ERet YES 7HX 1L U= &8
A oY o|Ct 7[2X 2 2 thdsn.tbr THU0| = SID, 4 E, XE #HE 52 §EIF ZeE O UL
Ol £ =9 Chs1 £

tb=(
(INSTANCE=(HOST=168.1.1.33)
(PORT=8629)
(DB_NAME=tibero)

A.l. tbdsn.tbr X

tbdsn.tor It 2 Tt 22 7 22 O|RF0{ A QUL

SID_1=(
(INSTANCE=(&=r1=%k1)
(FE2=32)
)
)
SID_2=(

(INSTANCE=(&=r1=%k1)
(F52=3%2)

TB_NLS_LANG=EUCKR
TBCLI_LOG_LVL=TRACE

TBCL1_LOG_DIR=/home/test/log

SIDE S2f0[AENM ST MHE AE57| 2|8t DR | S22 9 B 20| A% &
of glom W pxo| BE|S Lt
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MO

tbdsn.tbroif Al SIDE AFES 4 U= EEE A=
ZAHE TE et

SID2| M & &=2 Chsat 2.

AHA~Z,a~z), A0 ~9) & A 2RI ()O|H, T &

as Moy
HOST ME Q| IP F40|C}, (0f: HOST=168.1.1.33)
PORT Ml E E H50[Ct. (0: PORT=8629)
DB_NAME O O E{Hj| 0| A 2| O] FO| . (Ol: DB_NAME-=tibero)

SID 2|0 2E0[HE AT & + AULE 0| €Y 52 BEHLEX NF JhsstH &5 o 28 =0

PN
S AL thdsn.tbr It M NS QMO 2 2L},

s o9

TB_NLS_LANG ZEt0|HENM AL8ot= FHEIH Mg XHE & ULt
TB_NLS_LANGS| 7|2zt Ct3 2t &t
— Tibero 6 O|& : MSWIN949
— Tibero 7 0| % : UTF8
(0il: TB_NLS_LANG=UTFS8)

TBCLI_LOG_LVL CLIS 2O 8¥s Xge 4+ ACL
(0il: TBCLI_LOG_LVL=TRACE)

TBCLI_LOG_DIR CLISl ZROE M&E OAHE E X T &+ UL
C|ZE C|2H 2| & Windows A € 0] ¢\ 0] 11, UNIX A€ 2 /tmpO|Ct.
(Oll: TBCLI_LOG_DIR=/home/test/log)

A2 0|2t M & F

0|=3} MH{(Replication server)= 2| &
o

o2 SEE of2f o MK SUSHA =xIs S ofn|sict
(o]

SotH SHE MHE A ZE &5 4 UL, stLo] MHIFFX|HE ol = ThE M & H 5510

=
2o Aol =2
EL TdHZ2

02 T

See 4 QUck,

i

tbdsn.tbr A0 A 0| 53t MH & 745t H CHZat 20| 5tLte| SIDZE 0| 53t A/ E INSTANCE
o2 MYolH ECt 0|53 MHE AFE SIDO| CHall M= &4 CTF(Connection Time Failover)&
St}

—

th=(
(INSTANCE=(HOST=168.1.1.33)
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(PORT=8629)
(DB_NAME=tibero)

)

(INSTANCE=(HOST=192.168.1.25)
(PORT=8629)
(DB_NAME=tibero2)

)

(INSTANCE=(HOST=localhost)
(PORT=8629)
(DB_NAME=tibero)

TiberoO| A = O| 53t M
7|52 X5tk
42 M E3tot.

— O =

Stop{d 2 E 93 A (Load balancing)

k=2
=
2 LB DRHE UDC LS HS

tbdsn.tor IHAOAM 2= WY J| 52 Bdsts Y2 t5 2o

th=(

(INSTANCE=(HOST=168.1.1.33)
(PORT=8629)
(DB_NAME=tibero)

)

(INSTANCE=(HOST=192.168.1.25)
(PORT=8629)
(DB_NAME=tibero2)

)

(INSTANCE=(HOST=localhost)
(PORT=8629)
(DB_NAME=tibero)

)

(LOAD_BALANCE=Y)

)

Appendix A. tbdsn.tbr 345



A.4. Failover A3

TiberoZt TAC £= O|E53tEl MHE A™E HE oA HOHZE Qo ZSHEMH CLI 252 CHE QIAHA
E=O0|E53E AHE HEoHH sl D MM S X522 = etCt
tbdsn.tbr It 0| A Failover 7| 52 8ot WH2 Ch3 2 20

th=(
(INSTANCE=(HOST=168.1.1.33)
(PORT=8629)
(DB_NAME=tibero)
)
(INSTANCE=(HOST=192.168.1.25)
(PORT=8629)
(DB_NAME=tibero2)
)
(INSTANCE=(HOST=localhost)
(PORT=8629)
(DB_NAME=tibero)
)
(USE_FAILOVER=Y)
(FORCE_FAILOVER_DELAY=10)
)

2 o[MO|A £X0| SID LH2| USE_FAILOVER zt2 'Y'E A5 Failover 7|52 AHEE 4= UL} H
2 Xf(Statement) 2 ¥ 7HX| o] == x| 5HA oH=Ch

72| 1 FORCE_FAILOVER_DELAY <= Failover 7| 52| MEAZ Ol SMOZ CIE QAR A E= 0]
MHE F&ot7| Mo LE XHAAZHEHR =) 7 BE52 Al Tst= 7| s0|C {9 of x|
CtE QIAE A Z FajloverZt A| T EICY

1]

al
.C

H

TF(Connection Time Failover)= USE_FAILOVER A& 1= #t
ot SIDO|| CH3H A = Eheh XA BHot

i

Ol gleH oSt MHZE T

2. USE_FAILOVER #F 22 MHO| 5ot & wf MH 7t normal 2E2 7| S5 &E{ 7t OfL| 2t
F(ERROR_CLIMSG_REDIRECT) 7} &4 5tCt, M 7F normal 2= 2 7| S8t & Ef 7t OfL| 2tH
oéoml H&otd 1 st MHE HAlsHOF St
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Appendix B. VESYSSTAT

& 72l VSSYSSTATS Z3[otH AMAE S 218 S §2S x2|g 4+ UL DBAS Z3|E &=

ol Tibero MHE 2L EE st Fdot= o 28 + UL

mjo
ofm

Ct2 2 V$SYSSTATO| Z&&E 0 U= & stdEo|tt
#= T

consistent block gets

CR blockES 2t 3+

consistent multi gets

Multi CR blockS Q& 5t sl

block gets (CRX)

CR block examineS & ot 3l 4

block examine rowlock

o

Current block examineg 2 & &t 3l 4

current block gets - waits

Current blockS ¥ X| ®5td 7|CHE S

block disk read

multi block disk read - requested

current block gets

current block gets - no wait

block disk read undo header block

block changes - current + consistent

multi block read complete

Multi-blockE 28 et F ¢/ 7|(read)”t & ©f 7tX| 7|
Chal sl4

current block cleanout

Current BlockOl| CH & Cleanout2| &l 4

current block partial cleanout

Current Block0l| CH 8+ £ & Cleanout?| 3l

buffer cache invalidate

B FH A S REEIEH SIS

block corrupt logging

Buffer cache corrupt2| EA| 314

block pin - not conflict

Buffer cache pin2| 34

block unpin

Buffer cache unpin2| 3l 4

block wait (ckpt + writing)

HIH FHA| 7} & 2 Z QI EQ} flushE 223517 S 7|t

S| A
sl

block wait (writing)

HIH 7§ Al 7} flush £l 7| & 7| CtEl Sl 4

block copy in ckpt progress or write

HMAECIE Z0 HI FHAIS ZAISHE 4

block copy on write

Flush SQ! HIH 7§ Al S SALSH 34

candidate bh scanned

HIH 7HAl & QoM HIH & &2 S+
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s 42
block cleanouts £ 2 M £ Cleanout gt 3l

block partial cleanout - total

2 & Cleanout®| &4

checkpoint requests

AAEIES] 28 514

checkpoint requested - media recovery

nlcjof S0 2gt M I 2QIE S+

checkpoint requested - instance recovery

QAEA =T0| 95 HIAEOIE B4

P il B

switching logfile waits -

incomplete checkpoint

2O oY ARX[0f et M AEQIE

o
+

checkpoint requests - timeout

EfOFR0l 2ot M AZELIE Sl

checkpoint requests - cache invalidate

checkpoint requests - log block interval

SEEEEN T EE TIPS
=1

CKPT_LOG_INTERVALO|| 2| &t |

checkpoint requests - next logfile

Chsol 21 ot 49X S tiH| gt A 3

consistent block created - converted from cur
rent

e
Current Buffer7} CR Buffer2 HZA =l 314

consistent block cleanout

CR Blockoil Cf 5t cleanout®| 5! 4

consistent block partial cleanout

CR BlockOf| CH §t partial cleanout2| 3l 4

consistent rollback

CR Block0i| Cf 3 Rollback = <+~

consistent block created - clone

CR Block=

0S| ?lsh =SH

o
s

A
e

consistent gets - no clone

£2Xx 90| CRBlockg ¥ & sl4

tx table consistent rollback

EziZM H 0| &0 Cf St Rollback =l 4~

dbwr flush requests - make clean

2|3l DBWRO| flush& & st 5l 4

dbwr flush requests - force

dbwr flush requests - checkpoint

A IAEQIEE 2[5 DBWRO| flushE A 5t 3l 4

dbwr Iru list scans

DBWR7Z} LRUE ZHM$H 3l 4

dbwr writing list scans

DBWRZ} flushef LRUE &4 et Sl

dbwr write - OS

DBWRZ} OSOl| writeE & ot 3l 4

dbwr write block count - OS

DBWRZ} flush®t block2| 4=

dbwr written block count

DBWRZt CtE Q1A

=
BAS

23l flushet blockel 4=

dbwr written block count - checkpoint list

DBWRZ} & 3 EZQIEE 2|5l flushEt blocke| £

dbwr written block count - Iru list

DBWRZ} gl HIH £ 9|3l flushgt block2| 4=

dbwr written block count - adjacent

DBWRZ| multi block writeE 2|5 flush$t block9| 4=

dbwr writes for incremental checkpoint

DBWRZ}incremental | A Z Q1 EE 2| slf =16t

rot
st

A
e

dbwr multi block writes

DBWRZ} multi block write gt 2! 4

dbwr log flush requests

DBWRZ} LGWRO| flushE & ot 314
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e

log flush

|

LGWRZ} Log bufferE flushgt

Igwr logfile switch

ERETIPEE IR

lgwr wait for copy LBWRZt 211 HIHO| SASH=E MM S 7|CHEl Sl

redo wait for lgwr Log buffer flush7t &t 2= 7| £ 7|CHEl Sl

loga write LARCZ} 7| S5t sl 4

free blocks scanned block count gl HIHE &7 2l ZA et HIH S| 7] 4

free blocks scanned - pinned seen gl HIHE &Y S pinel HEHS| 4

free blocks scanned - dirty seen gl HIHE &H T dirty HEHS| £

free blocks scanned - writing clean seen gl HIHE B & flush SQ HIEHO 4

free blocks requested gl HIH & &0t = Sl

free blocks total waits gl HIH & &X| £5t1 J|CHE Sl

free blocks - invoke dbwr 8l HIH & 3tX| 25 DBWRO flushg Q& ot 34

redo entries Redo 2115 21 HIHO| SAtet Sl

redo space allocation trials Redo 215 SAte S7tS €2 &2 3¢

redo log space requests Redo HIH 7} #5510 flushE et sl4¢

redo wait for logfile switch Redo 2115 E7(7| ?lsif 21 ot ARIX|E 7|8
RS

redo wait for flush Redo 21 flush& 7|CtEl Sl 4

redo write Redo flushe| = £

redo write multi Redo flush& 2 &= A0 XM 2|t Sl
block updates Redo 215 7|1 blocks =3¢t &l 4
[CCC,MASTER] cr request on the master(re  |[CCC] master0f| A holder0| 7l CR @& & §t 3l &
guester = master)

[CCC,MASTER] cr request fail on the master(re |[CCC] masterO| A{ 2 $t CRO| &l ijf st Sl 4
guester = master)

[CCC,MASTER] cr make on the master(holder [[CCC] masterOf A| BFS0{ & CR block2| =+

= master)

[CCC,MASTER] cr make fail on the master(hold |[CCC] master0 A| CRS CHECII M st 3l 4
er = master)

[CCC,SHADOW] cr request on the shadow [CCC] shadowOl| Al 2 E Bt CR request|
[CCC,SHADOW] cr request fail on the shadow |[CCC] shadowOl| Al & $t CR requestZt & Tjf 5t 3l 4

[CCC,SHADOW] cr make on the holder

[CCC] holderOf| A B2 CR request2| 4

[CCC,SHADOW] cr make fail on the holder

[CCC] holderOf| A{ CR ‘4-440i| 4 if
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Number of times to wait & process CR reply for

Multi-block prefetch& I LockS X 2|5t7| sl 7|Ct

prefetch 2l Sl 3 A7

Number of sleeps to wait CR reply for prefetch [JC_TAC_PREFETCH_POST S0 A CHE =9 &
BHS 7ICHE 34 & A7

Number of locks prefetched DPL 2! IndexFastBuildE ?lslf Locks 0|2 A& e+
T

Number of waiting previous CR reply CRRHES &M olAlCR Y 50|zt 3= E 7|CHE
AR

Number of waiting BUSY flag to cancel lock  [Lock cancel2 </l CH 7| s+ &l

Number of waiting CCC remastering Cache LockO| remastering S0|2t Lock R & LAl

SX|8 54

Number of waiting RCOC status

CacheOf|A| CHE = E9

S| A
Sl

SE & ot 7| ?Ash 7t

Number of waiting RCOC start

ru

Cache RecoveryZt A| &5t & 7| T

Number of times to reclaim CCC during recon
figuration

Reconfiguration =0 Cache RSB

el & =laet e

Number of times retrying to reclaim CCC

Cache RSB M| 22| 2|47t 2 XI2tA YAl =8 S

Number of times to wait the other reclaim CCC

CHE A8 =0 M Cache RSB 22| 3|47t SR E 7|

2 7l 34

Number of times to allocate new CCC RSB

RSBE MZ 2= s+

Number of times to reclaim CCC RSB H2e 2l Y sl

Number of blocks received from a remote CR |CHE - =0 A CHAl BHE CRE 22 Sl4

Server

Number of locks granted from the master CHE L E0|A Locks e sl

Number of UP locks processed as master master2A Lock UPE X 2[5t 3l 4

Number of DOWN locks processed as master |master2A] Lock Downg2 A 2| §t 3l

Number of waiting CWS remastering Wilock LockO| remastering SO|2t Lock RS LAl
SXIet sl

Number of waiting RCOW status

WilockOf| A THE = =29| HEf S LOHZE 7| 2foff T 7| et

S| A
sl

Number of waiting RCO start

3|

Wlock RecoveryZt Al &tst7| & 7| CtEl

Number of times to reclaim CWS during recon
figuration

Reconfiguration 30| Wlock RSB S0| 2 Xt2tA| H 2

2|2 5|40 514

Number of times retrying to reclaim CWS

Wilock RSB M| 22| 2| 47} 2 A2t I Al =tk Sl 4
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Number of times to wait the other reclaim CWS [CHE A2 20| A Wlock RSB M 22| 3[4} =7
£ 7|t sl

Number of times to wait ctx sync CHE ' =2} reconfiguration &EH S 57| 6 Ch 7|
ot Bl

Number of times to wait acf task ready TAC HiE Z 2N A9 ZH|E 7|CtE sl

Number of times to retry receive INC packet |TAC I{Z! S = S0 EAGAINO| 24 5t 5l 4~

Number of receiving INC packet TACE2 WZlg &2 3l

Number of errors during receiving INC packet [TAC IfZl 2 = S0f 248t of2fel 3l

Number of times to retry send INC packet TAC I Zl = 2L = S0l EAGAINO| & et Sl 4

Number of sending INC packet TACE2 WZle EH 3l

Number of errors during sending INC packet |TAC I{Z!S EU= S0 245t of2{o sl

Number of re-scaning send msg Q 2H TAC I ZIo| HOtM FE MHMet Bl

Number of times to wait DSPC working DSPC 23| =7} resume = 7| & 7|CtEl Sl

Number of times to wait DSPC suspend

DSPC 22| =7} suspend = 7| & 7|CtEl Sl

csr fetch insert

DML 2Z9| INSERTS| 48 A|Zt

csr fetch delete

DML 27%°| DELETES| &3 A|Zt

csr fetch update

DML = &2| UPDATES| =& Al 7t

csr fetch select

SELECT 229 &3l A7t

ex workarea cache hit count

Fel Ao 235t private context0l CH $F cache hit

o 514

ex workarea cache miss count F 2| 3ol 2 3t private contextdl| CH F cache miss
o sl

ex cache miss count for different param types |3 2| & 0 2 2 ¢t private context0i| Cf & cache miss
S HiQl = mbetojE o EfQJol HatMd 71 Sl

Appendix B. V$SYSSTAT 351






Appendix C. =M| s &

rir
Ho
=
I
:Oé
N
o
rir
0%
I
o
ix
0H
ro
o

2 Z0| M= TiberoS AF2S o 2 st 4= 9

C.1. CIOIE{HIO| & B

o =X

$ tbsgl SYS/tibero

thsSQL 7

TmaxData Corporation Copyright (c) 2008-. All rights reserved.

TBR-2131: Generic 1/0 error
Szl = =Al0|Ct.

tbSQL 7 E 2/E[ S 0| & 510 Tibero2| H|O|E{H| O] A0 H g O of2f et HAIX[7} EHE = 2

e off &

X| ol 5t} Tibero2] 7|1 01520 [}2} O|= 5§ 5= vio| C}=C}.

=

TiberoZt 7| S0 Y =X

40

— Tibero7t 7| S=| X &2 4

I
Ral
Ja
o
rot

tbctl HHO{ E ALE SO Tiberol] ZEM AT AT U=
$ thctl pid

..Tibero Z=ZA X7} gt}
= ps2t grep HE O E TiberoQ ZEM AT ASME| D QU =X] 21T

$ ps -ef | grep tbsvr
tibero 22919 22590 0 15:37 pts/10 00:00:00 grep tbsvr

..Tibero ZZAA7F S},

Tibero ZEAM A7t ACHH tbboot BH O E ALE St TiberoE 7| S St} thboot HHMH E AtEst=

o
2o et LH 22 “2.5.1. thboot"E &1

i
— TiberoZt 7| SE U= 2
Ci=1t 20| Tibero Z2M A= A E L A2 L, HIO|EH| O] A0 HEE[X| s 9= A ZE MH
o 2et0[HES Bt HdT0| M2 &X| = of Zd ettt
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$ ps -ef | grep tbsvr

tibero 32036 1 0 20:00 pts/7 00:00:00 tbsvr -t ...
tibero 32038 32036 0 20:00 pts/7 00:00:00 tbsvr_MGWP -t ...
tibero 32039 32036 0 20:00 pts/7 00:00:00 tbsvr_FGWPOOO -t ...
tibero 32040 32036 0 20:00 pts/7 00:00:00 tbsvr_FGWPOO1 -t ...
tibero 32041 32036 0 20:00 pts/7 00:00:00 tbsvr_PEWPOOO -t ...
tibero 32042 32036 0 20:00 pts/7 00:00:00 tbsvr_PEWPOO1 -t ...
tibero 32043 32036 0 20:00 pts/7 00:00:00 tbsvr_PEWP002 -t ...
tibero 32044 32036 0 20:00 pts/7 00:00:00 tbsvr_PEWP003 -t ...
tibero 32045 32036 0 20:00 pts/7 00:00:00 tbsvr_AGNT -t ...
tibero 32046 32036 0 20:00 pts/7 00:00:00 tbsvr_DBWR -t ...
tibero 32047 32036 0 20:00 pts/7 00:00:00 tbsvr_RCWP -t ...
0

tibero 32057 30048 20:00 pts/7 00:00:00 grep tbsvr

$TB_HOME/client/config C| 2 E{ 2|0f L= thdsn.tbr Tt S &0ls5t0{ Z2t0|HEQ M
olstC},

—

O?'._
I
HI
mjo
o

roh

<<tbdsn.tbr>>

tibero=(
(INSTANCE=(HOST=localhost)
(PORT=8629)
(DB_NAME=tibero)

)
2 olF oM X0

| EAE = localhost, TE HE = 86292 Q& E|0f L} 0|2 28 A E I AMH
o tAMY W1} X st= 2

=]
X|Sh=X IG5t 2ol Y2 TS

<<$TB_HOME/config/$TB_SID.tip>>

# ———— Fe conf —-———- R
#

# Tibero %7)3} I2}v]H

#

LISTENER_PORT=6666

$TB_SIDtip =S 2H Z2H0|HEN HHE LE Hoot A
O| 2 2l5lf Tibero2| Gl O[E{H| O] A0 H£5E 4 = Q0] =Lt

ZE H57L MHE X O Tibero L £l B|AE 0l glojo] TE MSIt MFEC 13H XE
M5O 55 SO 2H S U 4 UCt 0|2{F AR Tibero2| UHHQI Stg B £ giC} 1
B{OF BHEA| TE HE S SUsHH MAs|OF Bt

o2

[ 0| = tbdsn.tbr It £E H 7t MH S| $TB_SID.tip It 1t E2tE Tibero
WA A Mo = gHEA MH Fo| X E 59t AX|5}Of TiberoZt 7|5
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TB_NLS_LANG

SEIO|AE | 7 2 E MO|Tt. AbA|

"Appendix C. Tibero X| & EXI & &S

oL A"

TB_NLS_DATE_FORMAT

DATE E& ¥A0|LCY,

Cl22 8 &5 DATE &4 OfA

[

rot

fol

— YYYY/MM/DD(7| 2%t
- MM/DD/YYYY
~ DDRM YYYY

- RR/MM/DD

TB_NLS_TIMESTAMP_FORMAT

TIMESTMAP E& & Alo|LC},

Cree 853 TIMESTAMP &4l 0tA 30|Ch
~ YYYY-MM-DD HH:MI:SS.FF

~ YYYY/MM/DD HH24:MI:SS

— RR/MM/DD HH24:MISSXFF(7| & 4))

TB_NLS_NCHAR

ECO|HES =7tE FHHE MO|C,

==

EH

chgol 3t Sof My

— JA16SJISFIXED

TBCLI_LOG_LVL

o
gjo
10

AF it (71 24t DEBUG)

S8 =220 S0

ME
Fo
rok
oy
Ho

ZE0YM A0 AL S~ EC

— WARN: 2 OfL| X| 2t A 7t & AKX JF UL,

Ju
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e

— INFO: %% EE:]_El':lI{_O_l I|_I§:I>'I él'il'% Z;SI-I%I- _/'\_ OIE MNH oldHlA

© 2 coarse-grained F 20| C}. (O]: API & &)

- DEBUG: 8 =22 Hds
EZOo|Ct (o: 24 o7 #H, A Mst=

— TRACE: I @ XtAM| St H 2, DEBUGEL} XM St 22U HEE X2
SO (O: ™ stE X L2 O|F IO H= MEe H=Z 5 1}
Zo| HE =& Z21)

— INTERNAL: 7t& XM et 2 E 24 Lt O] &2 W R oA
= M TH ARZEICE (Of: lock E &)

TBXA_LOG_LVL

tbxal| 271 2i|# s BT

R,

EI0AU0| YH &= fIX = Ch3 2t 2ot
— WINDOWS: C:\tbxa_ &#fA/ ZHlog

— UNIX: /tmp/tbxa_ &#FAl ZFlog

MH S TBCLI_LOG_LVLS} 5L 5tCt.

TB_DSN_FILE

DSN It 2| ?[x| & 4F et

MHglo| SEto|HERH HX| =0 TB_HOME &tdHT+E SoliA

DSN It o (X & &S 4 QIS W AS T

TB_HOMEO| &/l d& & &%, TB_DSN_FILEO| &4 X SEIC}.
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1

Symbols

$PATH, 18
$TB_HOME, 17
$TB_SID, 17
$TB_SID.tip, 52
$TB_SID.tip I+2tA|E

LOG_REPLICATION_DEST_N, 249

LOG_REPLICATION_MODE, 249

LOG_REPLICATION_N_ENABLE, 250

A

ACCT, 305
AGNT, 7
ALL_COL_PRIVS &, 110
ALL_COL_PRIVS_MADE &, 110
ALL_COL_PRIVS_RECD %, 110
ALL_CONS_COLUMNS &, 74
ALL_CONSTRAINTS &, 74
ALL_DB_LINKS %, 243
ALL_IDX_COLUMNS &, 82
ALL_INDEXES ¥, 82
ALL_PART_INDEXES &, 98
ALL_PART_TABLES &, 98
ALL_SEQUENCES %, 88
ALL_SYNONYMS =, 91
ALL_TABLES &, 61
ALL_TBL_COLUMNS &, 61
ALL_TBL_PRIVS &, 110
ALL_UPDATABLE_COLUMNS &, 85
ALL_USERS &, 102
ALL_VIEWS &, 85
ALTER ANY SEQUENCE £, 87
ALTER DATABASE £, 50

ADD LOGFILE MEMBER &, 50

ADD LOGFILE &, 50

DROP LOGFILE MEMBER &, 51

DROP LOGFILE &, 50
ALTER SEQUENCE &, 87
ALTER TABLE &=, 58
ALTER TABLESPACE &, 44, 136
ALTER USER, 102
ALTER USER &, 102
AP, 225
ARCH ASYNC, 248
Archive, 47
ARCHIVELOG, 48
ARCHIVELOG 2 E, 47
ARCHIVELOG &2 & 8 177
AUDIT &0, 122
Automatic Recovery, 187
Autotrace(explain plan), 320
AVAILABILITY 2 E, 249

B

Background Process, 7
Backup, 177

Binary TIP, 37

Block Change Tracking, 187
bootmode, 30

BTIP, 37

C

CATH, 306
CCC, 304
CLGC, 306
Cluster Resource2| ROOT 2 E, 276
CM Observer +4, 294
CMPT, 305
cmrctl add H &0
cmrctl add as, 272
cmrctl add cluster, 269
cmrctl add db, 271
cmrctl add network, 268
cmrctl add service, 270
cmrctl add vip, 272
cmrectl BF 04, 267
cmrctl act, 275
cmrctl add, 268
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cmrctl deact, 275

cmrctl del (delete), 273

cmrctl modify, 275

cmrctl relocate, 276

cmrctl show, 273

cmrctl start, 275

cmrctl stop, 275
Cold Backup, 177
column, 55
commit phase, 226
commit point site, 242
Concatenated Index, 76
Consistent 1 ¥4, 178, 180
Constraints, 68
consumer slave, 321
Control Thread, 6
Crash Recovery, 184
CRCEF, 307
CREATE ANY INDEX &, 77
CREATE ANY SEQUENCE =, 86
CREATE ANY SYNONYM &, 89
CREATE ANY TRIGGER &, 92
CREATE ANY VIEW &, 83
create database link & S, 229
CREATE INDEX &, 77
CREATE OR REPLACE VIEW =, 84
create public database link & &F, 229
CREATE PUBLIC SYNONYM &=, 90
CREATE SEQUENCE &, 86
CREATE SYNONYM =, 89
CREATE TABLE =, 25, 56, 93
CREATE TABLESPACE =, 41, 135
CREATE TRIGGER &, 92
CREATE USER =, 24, 100, 103
CREATE VIEW =, 83
crfconf H&H0{, 276
CWS, 304

D

DBA, 15

DBA #2| &=, 15
DBA_2PC_PENDING &, 227

DBA_AUDIT_TRAIL &, 125
DBA_COL_PRIVS &, 110
DBA_CONS_COLUMNS &, 74
DBA_CONSTRAINTS &, 74
DBA_DB_LINKS &, 243
DBA_IDX_COLUMNS &, 82
DBA_INDEXES #, 82
DBA_PART_INDEXES &, 98
DBA_PART_TABLES #, 98
DBA_PROFILES &, 112
DBA_ROLE_PRIVS &, 118
DBA_ROLES #, 118
DBA_SEQUENCES &, 88
DBA_SYNONYMS &, 91
DBA_SYS_PRIVS &, 110

DBA _TABLES #, 61
DBA_TABLESPACES , 46, 137
DBA_TBL_COLUMNS &, 61
DBA_TBL_PRIVS &, 110
DBA_UPDATABLE_COLUMNS #, 85
DBA_USERS &, 102
DBA_VIEWS &, 85

DBMS £ 1t (dlog), 11
DBMS ®#IC{E 0] E90], 230
DBWR, 7

Degree of Parallelism(DOP), 315
Delete Backup Set, 188

DIAG, 305

downmode, 33

DROP ANY SEQUENCE &, 88
DROP ANY SYNONYM =, 89
DROP ANY VIEW =, 84

DROP INDEX =, 78

drop public database link & $t, 229
DROP PUBLIC SYNONYM &, 91
DROP SEQUENCE =, 88
DROP SYNONYM &, 89

DROP TABLE =, 60

DROP TABLESPACE =, 44
DROP TRIGGER &, 92

DROP USER =, 102

DROP VIEW =, 84
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F

File descriptor, 5
Fine-Grained Auditing, 126
First Phase, 226
Foreground Process, 5

G

GCA, 304

Global Consistency, 242
granule, 322

GWA, 304

H
High Availability(HA) Service 7+4, 292
Hot Backup, 177

HSM AESS SetHolH =3t 7| 2|, 139

I

In-doubt ESHA M 227
INC, 304

Inconsistent ¥4, 178, 182
Inconsistent B4 213, 182
Incremental Backup, 186
Index, 76

Index compression, 80
INDEX ORGANIZED TABLE, 66
INITRANS It2t0[E, 75
Internal 21 Tt (ilog), 11

L

LGWR ASYNC, 248

LGWR SYNC, 248

Listener, 5

Listener =11 w&(Isnr), 11

LNR, 248

LNW, 248

Log Record, 47

Log Switch, 46

LS 804, 21

LSNR_DENIED_|IP I}Z0|E4, 120
LSNR_DENIED_IP_FILE T}2ta|E, 120

LSNR_INVITED_IP m}2t0|E, 119
LSNR_INVITED_IP_FILE It2}0|E{, 120

M

MGWBP, 7

MONP, 7

MOUNT, 180

MOUNT 2& 5+, 183
MTC, 304

multiplexing, 47

N

Nested Loop, 322

NMGR, 307

NMS, 305

NOARCHIVELOG 2 E, 47
NOARCHIVELOG £ E 8¢ 177
NOAUDIT BZH04, 123
NOMOUNT 2 E 5+, 183
Non-Unique Index, 77

O

Observer2| H& 0]
cmrctl set, 297
cmrctl show, 297
cmrctl switchover, 298
OLTP COMPRESS, 64
Online Full Backup, 186
OPEN, 180
OPEN 2E 57,184

P

Parallel Execution Worker Process, 7

Parallel Execution(PE), 315

Parallel Query
Autotrace(explain plan), 320
Nested Loop, 322

Parallel +, 326
V$PE_PESPLAN, 326
V$PE_PESSTAT, 326
V$PE_SESSION, 326
V$PE_TQSTAT, 326
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PCTFREE I}2t0|E, 74 SEQUENCE, 85

PE_SLAVE, 316 SID, 343
PE_SLAVE set, 317 Single Index, 76
Consumer set, 318 SMR, 248
Producer set, 317 SOD e[}
PERFORMANCE 2 =, 249 ZHAL 2H2[ XHSYSAUD), 148
PES, 321 2 0F 22| XHSYSSEC), 147
PEWP, 7 Al AE 22| XHSYSADM), 147
PEQ 57 SQL B, 23
inter-operation PE, 316 SQL-92, 23
intra-operation PE, 316 SQL-99, 23
prepare phase, 226 Standby Backup, 188
Primary DB, 247 Standby DB, 247
Primary &2F 2 &, 248 SYNONYM, 88
AVAILABILITY, 249 SYS, 16
PERFORMANCE, 249 SYS AFZXLO| Cf BF ZAF, 125
PROTECTION, 248 sysadmin, 17
Privilege, 104
producer slave, 321 T
PROTECTION 2 £, 248 T-Up, 10
Public DBLink, 229 Table, 55
PUBLIC SYNONYM, 90 Table compression, 62
PUBLICSYN +, 91 Tablespace Recovery, 188
TAC, 303
Q TAC T4, 280
QC, 316 TAC T+, 303
TAC ¢, 312
R TAC Z2A A, 305
RCWP, 7 TAC BHA A, 307
Recovery, 183 TAS-TAC 7, 286
Redo 271, 46 TB_DSN_FILE, 356
REVOKE B3 106 TB_NLS_DATE_FORMAT, 355
Role, 114 TB_NLS_LANG, 355
ROLE_ROLE_PRIVS &, 118, 148 TB_NLS_NCHAR, 355
ROLE SYS PRIVS & 118, 148 TB_NLS_TIMESTAMP_FORMAT, 355
ROLE_TAB_PRIVS &, 118, 148 tbboot, 9
row, 55 TBCLI_LOG_LVL, 355
Row level locking, 4 tbdown, 9
tbdsn.tbr, 343
S tbExport, 10
tbimport, 10
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