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Tibero= Of2{ 8t Hotol| & 7|Y HI =LA 9| 7|EH0] &| = H|O|E{H| O] & el =2 1d S K| 2 5HH
185, 07ted & 2yde =X S ol 2ot= AE ZE0| = HO|E H| O] & 22| AJARO|TY,

DB HHHE 2 &t5t7| {8l Tibero= =X Q! Tibero Thread ArchitectureS A &4 5t 0 18 5t Tt

AH Z2M A2 CPU L M ZEE S AAHEH Z|AAE SEHOZE AFSSHHA SOt d s oF

SEME EEStD Helst e 2 22| 7|52 N S StCh Tiberoz= 7| A 28 O 2 At
™ S0

Ciole, Z=tel HgY, o =&8d 5 A CHE DBMS2t AFE3HS 12 5H0] 7 &

1 O O

i

iy~
0
M 0

0
0

oo o rot N
£ A 0x oA rp

aul

Tibero= O| A& 7[HO| Eot= N2 HO|EH| 0| & E S M Sst= tf 5 ¢l DBO|CY,

X0 7=

FRI5

oj g2ko| o 0| E{ = raa OFH ROl H| XL|AO| (&AM S &5t O 0|Ef 2| 2249l Tibero= DB
SHEM 2= 758 tE2 Z0o| #F1 ULCH

o 2 IO|E{H|O|A &3 (Distributed Database Link)

CIO[EH| O] & QIARIABEE Z42F M2 O E H0|H & X Esot= 7SO0t 0] 7| s& Sdff @4 H Ol
Hl O A0 M= HOIHE UEJAIE Sall &7 X 27| & 4+ ULt £ 0] 7|52 Bhet
Ho DB M =8 HE0tH 7] | £7[& a8 + ULt

e OJ0]|E] 0|=3}(Data Replication)

M 29 52 HO|EH| 0| ANM HAE ZE LH 22 Standby DBE SX|5t= 7| 50|t &, HER3
g A Z J(Change log)2t X &31H Standby DBO| A | O|E{ 0] & &3t= ghAlo|Ct,

o CJO|E{H|O|A E-{AE]{(Database Cluster)

719E DB i O]+l It IdsS 25 of

Ss= Ast= 7| s0|Ct Tiberos 172481 1M
= E%517| @5 Tibero Active Cluster 7| &S 2SR5t UL}

olr
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Ol 7|2 2l o{f 7HS| TIO[E{H| O] A QUARAATL SF CIATE 0| 8ot0 SLEH HO|EHO|AE

S 4 UL oM 2 HIO[E{H| O] A QIAR A= LY 29| O O|E{H| O] & 7§ Al (Database cache) AtO| <

YeE =S FAISt=E 7|=0| 0 S25HCt. MatA 0[5t 7| = Tibero Active ClusterOfl Z &5t |

Sotd UCH ECt Kb S L 8 2 “X10Z Tibero Active Cluster'S &0 ST

& Y| M2|(Parallel Query Processing)

J19Q tOl A7|= ASF 22 S7tstal CH i OIO|EH & XME|st7| |lch MHS E|aAE =

isteed + A= 98 M| 7|50l E4H2 2 751 ULt

Tibero= O|2{ et R FALEO| B30 22tel EEH M X 2|(On-Line Transaction Processing, O| 5t OLTP)
| 20+ OtL| 2t OLAP(On-Line Analytical Processmg) =40l =& stE

=E0 AHstE V|52 MY & 2t

SQLBHE A2 7|52 Ma35te UCH O|Z Qlal| el wE SEH £ 8 2T M 7/ WE O At
Z2FE st

Fe| == 3}7|(Optimizer)
FHel 2 A&st7| = A7(01 4 A G- EHESRE TS MOl XME| 258 15t o 4

9l
A Al=ol 7tE 2EHRUXE E

2. OB 2MT0f Ciist SAH 22 HOIE, olH A OiE|M 59 S 125t
2Ol H| S AASHCH 47| M H| 80| 2 ST A A& 2 S35t=T
Z| A 3517 = 110, CPU, H 22| SO AFRE XIS {5t 1 H|

ABHE B M517|0 515 SHE BB 45 U0 CHS9 F JHK SES MHE 4 ot
2 Moy

HA H2| A7t [ALL_ROWS BIES AHS 313 2K 5H7| = OFX| % row7hX| HOfLE AIZHS Flch et
CHEOHE S A|H Bt

%% 8IS A7t [FIRST_ROWS 31E 8 ALZ 5101 2 X 5L7|= A 4K rowS LOjLh= AZHS Hcht
CHEOHE S A|H Bt

_ Fo| 1wy
Holo| HENS HIFAM O B2 A% AHS OIS 4 UES oItk IO HHO| ol = K HE, 2HO
QILAE, HH 3 ROl AHE SO| ULk
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CIO[Ef & HIO|EHHO| A2 FE AL 2= AU 2 MA B0 &7, AIH A A, rowid &7 S92 Cf
dot YHS SHM s E + ACH 2 YO 22 HO[EH | Lo|LE EEHE S HEY SO mhet
JEHEO UM Zofof wet 2 Mol 2 40| HHELCE

~ X0l X2| WA B

2] HIO|S0|M IO E AU A == Tole 42
StCH of2f Ho| 2 Zte] =l mj O E|0| S HA

%n_z_ll —?———l—n_,ﬁo , —l—|_c> og o
k= O[X[A =Tt
- HIZ £
2tzto] Ao A 2of ofsh H| 83 FHEICH H|E £ S AsHM ZRE predicated] 1 E L 2t MY
AN HOIE{S row = S5 SH 25 MEdHM FHSIL 0| S HIE2ZE 4 HANM HIES

1.3. HIO|EfEIO|AZALQ] 71 7155

Tibero= Ol O[E{H| 0] £ 2] F&£d 1 Y Ad S FAISH| @5t SQL =& 752 EHMES CH=52| 4

X d &S S 2 et
e Atomicity

All-or-nothing. =, Egi 0| et 2= UO| §E&|E 7L OfLH 25 HEE[X| BOIOF &S 2|A| THet.
TiberoO| M= 0| & ?/5t0{ undo HIO|E & AtE Bt

e Consistency

EZHZ 0| Of| O] Hi| O] 22| ConsistencyE T EE|= Y2 02 YHOM HAL = JCH ZHEEHO =
HolS A 7o MZ THE WEE B UXAM ConsistencyZt 7 X|= AO|CL O|F 27| 2|3
TiberoOl M= EHMMO| HEZ5t LS T LR AMOILE HojA HEE= A S T Ut F, HOl=
Ob 3310 OfF QU A S +FHSHA| 42 SEEt D ol = T E EHM MM = O|E ME 2522 =
& 2OtM H| O[St IH AT} ef & Consistency”t 5= HE 2 20[A =l L.

e |solation
EHMME2 X0 E0 U= AXMEH 20[7 ECh 22 O E EHMM0| £F e Ho[Ho 2 M=
OlE 7IttE = UX|CHCHE EUMME0| £ SO22 2 4+ QICtL o247t LiX| = 4 =Ct Ol &
2|5l TiberoO| M= Multi version concurrency control 7| 2} row-level locking 7| ¥ & At& §tCt.
O & EZ5t= 0= MVCC 7|HE 0| &35t THE ERM ML FU5HA & =X Jhs35HH, O o
HE +=3< I < row level2| fine-grained lock control& S35t % A%He| SECHE Y27(10 &2 O
OlEfof 2ottt off = &HX| J|CHE 2 2 M4 O & o & Bt

e Durability

TiberoO| A = 0| & ?|5t0{ Redo 2 112} write-ahead logging 7| & At StC},
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1.4. Row level locking

Tibero= fine-grained lock controlS 2 &3alf 37| ¢ 5t row level lockingS AFEBtCt. =, O

2121 Row ©+2| 9] lockingS & 35H04

Bl 0| 201 lockO| Z2{ A concurrentst DMLO| & | X| &2

7I-E_=|o|_|- A—I_% =13

af OLTP 2H0M =S

Z2EMA X

Tibero=E | A2 AI2X HEE £

1.5.

3= Redo 2 17} CI A0 7| 250 EBHR MOl
ol ClA30 L4 7t7| Fof| &4 Redo 2 17F HA L2 7tA] O O|E{H| O] A

+&dt=

Z| i 89| concurrencyE 2 &oll =Ct 22 RowsE S &3
Ste o2 YA SHA pf=Ct ol Bt 7

[y -

2lekan ALt

LS Z2M A S oS 22 E 7|89 OFF |’IXM & %

CI2 2 TiberoQ ZZM A LXE LIEHK= 20|},

[A8 1.1] Tibero ZEMA X

L£dE 2l =0 Eot
A7t g = XY

3 9Uck

Worker processes

Background processes
MONP AGNT
(Monitor) (Agenf)
MGWP DBWR
(Tibero Manager) (D atabase Writer)

Shared Memory
&

Semaphores

WTHR (active) WTHRidlg)

TiberolQ| ZEM A

e 2| AL(Listener)

= 3A 37t 2 g =l

o |71 T Z M| A (Worker Process %= Foreground Process)

4 Tibero 22| X} QHLHA{



o BT 2tR E I 2 A| A(Background Process)

1.5.1. 2|21
2 AL (Listener)= B2{0I21E0 ME2 M4 RES WOt 0|8 FFE U7 A A0 BIBICL 5, 2
20| E 9 Y7 RN A7) B2 TS HYSHH 0= HES AW DA thlistenerS AHS510f X
®12 +#BICh. Tibero 652 E MONPO ©I3) Al 4450 |0l A 28| S RSHCI2HE CHAl M4 EIt,

CHE2 [18 1L1]E 7222 220|HE MER % 2F0| O|FO{ K= =AO|Ct
1. A mRe A 2220 A A7 Z2EM LS HOtM 2E0[HES HE RF(D)= eFCf

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 =

J1SE Flol= HEg 4 Glbh WetM AILAE BHE S st A gts 2 d ol of et

Tibero 6FE }AAH Z2MAE 80| et F A2 2 LtE 4 UL ZO{ 22 E Y7 Z2M A (Fore
ground Worker Process)= E|ALHE &6l S0 2 2210 RS Me|ote BHH, MR E /7 Z2AM|
2 (Background Worker Process)= 1E{ 4 Eff A 3 (Internal Task)Lt & £ | S== A ZHHE
S50 122 MAX_BG_SESSION_COUNT £7|3} m2jo|Ee 2 =& e 4 QUch

i)

|

Z7| =t oteta|Eoff of ek XMl et L &2 "Tibero & = 2HLHAM"S & 1T

Tiberoe= 28580 2|AA0 HE 2ol 28|=(Thread) 7|22 2 &AH S £+ SICL TiberoE A X|5+H
A Ok 5

JI2H 22 St /| Z2A| Ol = 17Hel ZHEE A2 EQ 10709 947 A ETF EXY St
Z2MAY YH AY = i = _WTHR_PER_PROC X=7|3} mieto|E 2 ZAE 4 U 2M, WTHR_PROC
CNTAME LTt TiberoZt 7| SE Flol= HA Y 4 QUCH MM AAR 2HE S D25t HEet ¢t 43
off OF BHCt.

WTHR_PROC_CNTQ} WTHR_PER_PROC X7|3} m2a|E| ZtS X7 HI = Z{ECH= MAX_SESSION
COUNT =7|3} mt2tA|H & Solf MHOIM M Sst= Z|ch MM I8 X A S HEYetCt
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MAX_SESSION_COUNT #{ofl L2t WTHR_PROC_CNT2} _WTHR_PER_PROC #{0| At 22 AF ElIC. 2Ht

WTHR_PROC_CNT®} _WTHR_PER_PROCE =& M7 & 4 2 WTHR_PROC_CNTWTHR_PROC_CNT * _WTHR_
PER_PROC %t0| MAX_SESSION_COUNT 2t} ZHA| & Zte M sl of &tct,

MAX_BG_SESSION_COUNT Zt2 MAX_SESSION_COUNT 2 C} &2 gt2 M5l oFstH _WTHR_PER_PROC
@t2| HY =7} =[O OF StCt.

U7 EEHAE HEES AU Y Y AHES S5 HYS SH L,

ZHEE &=
97| TZMAOfCtSILHY EXf St CHE I 22 A e BEE
o TiberoZt 7| S 1f £7|3} oetnlE{of HHE £0h2 YH A =5 MM Bt

SEOIHE MER £ 270 2H M 7&Fer A7 L2 =0 S20|UES %

mjo
o

I
il
il

o A XMEE HE

rol

=

e Tibero 65 E{ I/O multiplexingS X stH ZRet AP AH 22 = A HAIXIE ELH AL B S &

= s etot

H7 2e=
7| A EE SBHO|HES} 112 SAHH, SR0IAETL HL= HAX S 2ot H2lsta, 1 2 WS
Se{ZCh 52 SQL IH, £ M3} 48 S DBMS7H 31 A9l Of £20] Y7 Z 24| A0 A YofLict,

Jd2|30 YH A EE Lo SE2t0|HEQ}F H&5H2 2 Tiberod| SA F 40| 7tsst 220|AUE $&=
WTHR_PROC_CNT * _WTHR_PER_PROCO| C}. Tibero= A4 HE| Z 2 Al (Session multiplexing)2 X| 2 5tX|

RO = St 2E0IHE HE2 & stLtel Mt 2ot J2{ 22 2o ME0] ddE = A= Hae

H /=

WTHR_PROC_CNT * WTHR_PER_PROCZ © AHst gha} ZHCh,

A7 AP E= SEt0|AEL HE0[ BT ol = YO XX p2M, TiberoZt 7| S& I 4= O F
B S22 M7tX AL EXStA ECf of2fgt F 20 = 220U EL &5 g 2 A7t

2
=
=0 AYEE AL A K OB R NAYO 458 Y 4 ULk

Ls —

242t 4| Beojet el £t w 2tE £7|3t of2talEof MPE 4B A S Yot st2E
AN LS A% L2stE DAL UOLL BAM U0 RAR AU LB RSt
O SE2LAE WS HOEE AAYS 2HSHE O = BT} lrt

Fol

RIS 40l Y7 AYETL SAO) HUS £ HSBD B I 45 H2 SAAHO BEF 2515 L2

H ALY 450] A7 MotE 4 UCk 1222 AR AAHS 758 F 20| = Tibero2t 2240

Rl E0| 0fZ2|70|M T2 18 ALO|0f DI SRAOI S AXISI0] 3-Tier PEZ AAEE TEE S
Fsict.
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1.5.3. B i alE TEMA

#2t2 = =2 M A(Background Process)= SCi0|AES & 2F S A ¥A 210 f|AH A =L
- ]

1T H =
ZEHATRYE O £ YA Folof mat SHeke T2 Azho] 23 Zals o2
Ciotste =2| = = 2 M| A0|C}

i = e
MOStRE ZE2MA0 S5 U= Z2M A= TS 20
o ZHAl T E M A (MONP: monitor process)

Tibero 65 E & AT A ENM Z2MAZ HEEY M HA 2 stLtel SE E T2 M AO0|LC,
Tibero7} 7| =&t 1 2| == MMM TiberoZt T2 5HH M OX|2H0)| T2 M A S E0OFEICEH

=
o
D
=
o
N
N

il

ol
£
AL
| >
_L

g HE ZotChE Z2MAE SE3AU FIIH 22 2 Z2M A0 HEH
dote Aets Hastot E5F WA AElf (deadlock) = A AHSHCE,

ANARS E|5H7| et 822 ZZMA0|CE 22| X2l & 2F S &0 0[S Al AH 22 X2 o
O A A E0 HES LYTICLH V22 R /A TN AL SYe A S A SHA T 2| AL
E XX 21 AHA XES Solf A HE5S ME|Btrt SYS AE e 50| 5 gl
e O O| M E Z 2 M A(AGNT: agent process)
AMAE 7XE Sl #7822 XM 2|6l Of 5t= Tibero Li £2| 12 = EE et
Tibero 4 SP17HX| = Al & A 7 Al (sequence cache)2| g2 ClA 0| X &ot= 2l = HEE S LY Tibero
=2
o=

50|22 2 A EVtE ISt A2 2 HAE[QICH O|FOf| = SEQWEL= BE 2 AFHE 3 2Lt Tibero
65Ef AGNTZ HE 0| HA
M 7HE &S

o AN —
AT AN EAS ALESts ™o thet LHE2 “4.7.1. A|# A dd, 8HE,

—

Tibero 65 E CtE A2 =(Multi-threaded) 7|2t 22 S&5HH, ME CHE SO A FE AR

FESCRS Fai=)

e TIO|E{H| 0] A ATJ| Z 2 A A(DBWR)

CIO[E{H O] A0 M HEE LHES T 230 7| Fohs Lot e 28 =50 20 s Z2M 20T
ArEAZHHE S 258 AT FIH2E 7| Sot= A8 5, Redo 2118 HA

E,0] & 28| =5 Saolf HIo[EH0] A2 M EQIE TS 2hedst= MIAXZAE Ak
Ml 20 &[0 AT,

1.6. C|&E{2]| =
Tibero7h A%/ £ CHE 3} 22 Ci2Ef 2 7t M ik,

$TB_HOME
+- bin
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| +- update

+- client

|

| +- bin

| +- config

| +- include

| +- lib

|

| | +- jar

Il | +- php

| +- ssl

|

| | +- misc

| +- epa

|

| | +- java

| |

| | +- config
| | +- lib
| +- win32

|

| | +- bin

| | +- lib

| +- win64

| |

| +- bin

| +- lib

|

+- config

|

+- database

| +- $TB_SID

| |

| +- java

|

+- iInstance

|

| +- $TB_SID

| |

| +- audit
| +- dump

| 1 1

| |] +- act
| | +- diag
| | +- tracedump
| +- log
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+- dlog

+- i1log
+- slog

|
|
| +- Isnr
|
|

+- sqltrace
+- path

+- lib

+- license

|] +- oss_licenses

+- nls

| +- zoneinfo

+- scripts
|
+- pkg

9lof Cl2Efa] 70| $TB_SIDE}
90{0f Bhet.

kJ
Hr
©
rr
4r
Bl
rlo
N
N
10
Pl
>
it
fol
oM

of St= MHO| SIDE HIH A

TiberoO| Al AFEStH= 7|2 T3 EH 2| = ChE 1t Z Lt

bin
Tibero2| &3 utu} M 22| E {e FE 2B 7F @I X[t |25 20|, o] C|&E2|off %8t uhY
SO0l M tbsvrt tblistener= TiberoE +485t= & ut0|MH, thboot2t thdown= ZHZt TiberoE 7| &

I
St ZTEotE oS HYEH. thsvrilt thlistener A8 I 2 BHEA] tbboot BH O E 0| 5104 &
#HejofoF 5tH, MO 2 A F MM o ElCt

client

Ct=2 stel T E (o) ti et & FOo|Ct

— bin

Tiberol| E20|HE A3 mUo| U= C|BE2|0|C} of C|BE 20 = CtS U 22 FE2E| 7t Y

Ct.

el Ho

tbSQL 712801 SEIOHE 2o 2 AZXILAE SQLELE st O AHE
oler £~ A= REEE[O|CH

T-Up CtE HIO|E{H| O] A0 M TiberoZ 2| =2t FHItet ool o[ E X[ &ste &7
2[E[O| CF.
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FE2|E| A

tbExport =2 & BHAO|Lt O O|E{H| O] & 74Ol T|O|Ef O| S & <I5 HIO|E{H|O| A2 LHES
el F ot 2 X Fst= REElElo|Ct

tbimport Q& moll X Z&E LH 2 o|EH 0| AZ It 2= |FE EE|o|Ct.

tbLoader CH 2l | O|E{ & T O|EH{H| O] A 2 A 210 S0|= |E2[E[O|C}

tbpc CHOZ A= =2 78 Otoj| A LH & SQL(Embedded SQL)S AtEst= Z27
WS LS M O|ECEZZ YO R HEIGIE %%‘EIEl ICH O|ZE A HeteEl =2
DS CcHIYHE Sol AL = ULE £t = I HI o0

FEE|E|of CH et | 8 2 "Tibero 72 2| E| QHLHM"E T 1S} B tbpe 7 E 2| E| = "Tibero thESQL/C

QHHM"E F BT

— config

include

Tibero2| E2t0|HE

lib

Tiberol] E2I0|HE ZE2 1S
Met LI 22 "Tibero O Z2| A 0|4 7H &

ssl

C)

=

M O

epa

External Procedure2}
2 "Tibero External Procedure ¢!

— win32

32Bit Windows2 ODBC/OLE DB =2}0|H 7}

— win64

64Bit Windows &

database

CtS2 otel CI=E 2fof

2|5t QI

[y

2 ddsty| flet 4F ol ! X|ste= C{=E{2[0|Ct.
ZRIYMS Y M e sl ool X sh= C{2E 2 o]t
g m ZesetolE 2| ool fX|ste C|2E{20|C} Xt
FX} QLY M "2} "TiberotbESQL/C QY AM"E & 115t

SMetIlel 71§ MEsts H#E 20|

—

ol

b £ A o)

—

= CI=E2[O|CL o|of i g XtMet L&

| xIst= CI=E 20| Tt

ODBC/OLE DB E2t0|tH It 2| x| 5t= C| = E{ 2| 0| C}.

IOl ?{X|st= CI=E 2|0|Ct. O] @ X|0 X 5t= $TB_SID.tip It 0| Tibero2|

B 4o

[CF.
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~ $TB_SID

Tibero2| HIO|EH|O| & JEE EE 2 BF5HA Bi= of 2= HIO[E{H| 0| & H 2T} O LI E 2|2t
71 stel e 2o M ZE k. of T{E 2|0 = HIO|& Xb&|off of 3t M EtH| O] B (metadata) & 2+ OF
Ligt st €2 72 Lol AL,

kel 4y

ZHEE otd CHE 2= Ot e /X E 1 U= oholct,

olojH o AX HolHE M&stl U= mtUo|rct.

21 o ol =+ @/l TIO|E{of Ciet 2= HE AtebE M 5te T ol Ct.
— $TB_SID/java

JAVA CLASS PATH7I HOlE|X| 242 A S Java EPA Class FileO| M &&= C|2lE 2| 0|},
instance
Ct=2 of?l CI=E 2lof cf st A Holct,
— $TB_SID/audit

CIO[E{H| O] & ALSAIF A AR S8 = A7|0F A SHE AEshs A
= 7|=¢et ol M= = tE2(0|

ru|0
]]\I

FAI(AUDIT) 3t L 2

— $TB_SID/log

Tibero2| A/ A =1 it (slog)2t DBMS = J(dlog), Internal 2 Z(ilog), listerner 2 Z1(Isnr), memlog
ool MFE= Hf=E 2|0l T,

Y 43

AA" 20 ate(slog) |CIHAE 98 THAOICh AH 7t B SR8 0| 7| S mro|m, A
5501 x{315] 2912 B4 Tiooro K712l 118 H2 5= o A4S 4
QICt.

DBMS 21 mj(dlog) |AlAE 21 oo 7|25 = ERL E M SR8 HEJ I 25 oY
O|H, M 7|5 & 7, DDL =&° 8 50| 7| =& = ntolCt
il

Internal 21 ot (ilog) (A EEZ HHE
EIE 22{H thi

et AlA"” 2077 E &= e 0|H, Internal

<

Listener 271 I} (Isnr) |Listener2| CIHZ S 2|8 T O|C}. 2| A0 M Lot SRt LO| 7| SE|
A
M

=
= IWUOIH, 2| AHSl HOE sl Zsts ol AHSE & UL

A" 27 0t DBMS 21 I+, Internal 21 It Listener 21 I} 2 Of| O|E{H|O| A E ALE
S8 A S F=HEO ANEECH ESMA ClEEE 2 2o 27/E XEE &= A2, Tibero= 1
ANYE 718 O 7HK| =5 224 F ot S A ot

1 o g d¥st= 7|5 wWeln| B = Cha 2t 2L
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=72t m2iojE =k

DBMS_LOG_FILE_SIZE

DBMS 21 m}el stLtol £ 37| & M A St

DBMS_LOG_TOTAL_SIZE_LIMIT |DBMS 21 It 0| X &l C|aiEfg|o| z/cf 37

i
niz
0
o
Il

SLOG_FILE_SIZE

UNEAS=I=— i

e stitel ztf 37| 2 et

SLOG_TOTAL_SIZE_LIMIT

ANAR 20 ool My tEEee 2o 27| 2F ettt

ILOG_FILE_SIZE

Internal 21 It

2 otLtel 2|of 27| & 4 et

ILOG_TOTAL_SIZE_LIMIT

Internal =71 mA0| M= CHEE 22 2O 27| AF et

LSNR_LOG_FILE_SIZE

Listener 21 1t

2 stLtel 2t 37| & 2F et

LSNR_LOG_TOTAL_SIZE_LIMIT |Listener 2 1 mlo| XM &S Cl2E{ 2o A[cf 37| S MA S},

— $TB_SID/dump

Tibero2| DDL == A3 =

olzqof Qs Zdst= H=

ool M k= = E 2| o[t

5t9l CI=E{2| My

act A8 = HE|H|E] ZUE{0] o8 H BTt He Cl2lE (0|t

diag TACS| diag 7|1 5S At8at= A 21 Y B =} i CjalE{2|o|ct,

tracedump SQL 4% 3 0 2{ 7 24 5H= B2 CIMYS 915 sql, psm Y2 E ST HA
424, 0 2/0 = DDL dump H& S S3i H7) @ Z o} e C2Ef2|o|ot.

— $TB_SID/path

TiberoQ| = ZA|

|>
[~
=2
fm
>
o

stE g 2% o
Ao EXfst= TS AL ST = 2 = T

lib

telo| 9

A

#E{ 2| O| C}. TiberoZt 2 &Y f Of <

Tibero MOl A Spatial2t 22 = && ArESH7| @t 2t0| 282 Tt o] = CI=E 2| 0f T,

I'
I'

license
TiberoQ| 20| M A
ol Ao i8S =Hole 4~ UL

C=2 ob?l HEE 2 of of et &€FO|Ct,

It (license.xml)O| = CIE{ 2| O|Ct XML ZAO| 22 QEFHIAE HAJ| 2L

Siel CIMEZ

iz
o2

|'II

oss_licenses

_|EE

|E{2|O| T,

FEA &40 0F ot 244 2lo|M A0 tiet EE =told

nls

Ct=2 otel Ci=E 2fof oiet & FOo|Ct
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5t%l CIE2|

AMOf
=20

zoneinfo TiberoOl| M AtE5t= AlZH IO = T2 E{2[O0| T},
scripts
245 SQL 2&0| /= Cl2Ef2/o|Ct. 5t Tiberoo| &

Tibero2| H|O|E{H| O] A& W-H & ) ALE St

N SEE 2T =

C=2 ob?l T E 2|of of et 4FOlCt,

Si¢l CIME2

pkg

uy
A A B2

TiberoO| M AtEst= 7| X|2] 4=

Ol M &&= CI=E2[0| .

MI1E Tibero 27§ 13






i)
|_

= 0| M= DBAZI TiberoS &t2[5H7[0f &M 7| =2H

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

DBMSE= 0T 1H9| DBAZ} = 25} H|O[E{H| 0] &
St= 7 elo|Lt O E0| Z 235ICt. DBAE | O|E{H| O] A&

LAY s stz 712 £= Q&0[0

CiO[E{H O] &~ L &
StH, | OlE °|

ol ti Sat= M=

235

Ct2 &2 DBAZ} 2|8 oF

M2F 2a|e] 7|=

o
o

o =2
=

8s

DBMS

CPUS | 22| AFEE,

=AM -l stHE HWE =8

ot LE OOl E B O] &

oMU ZE E40] &

S20|A 0| ST AZHE ofm Hof?

AE

S Fd ettt
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&= My
cOlEfol 2 |- AHE ARBEIS A7lnt A S 291017t

_ XE ALRE|E SQL 2FE 2ot0lvf

- RE AFBEIS SQL 2Ol EBHOE AHE D ATt
EREr ~ Tiberoo] A%/ o WS 4 pict.

~ ClOlE{HI0| A0 M7 U A, THE shC

B o =AHae [oolE{mlo] A0 2y

2ot HOIE FB0ILt R4S 27| 9I5| Bt HMS 4+ BiCt

#l g = F7|H o2 ColE| S Welstn, BX 7 YN He 2

am

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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b ULt A AEN BE|XHE = sysadmin, U ER 3 22| X Z£&H
H._OILP JE0I0t MHLECHE ZFE o 2
HE Mdx|st, |X ETBH:H MH|A FZX| S ZHoff CHa 22| 24 j0of ALY

]]ITI
o
-
E
|m
10
Lu
mn
r-|0
0.
> &
kl

- 30 %
Pal
HL
A
_O'ﬂ
FII’

CEBHORZIOl T2 2 al AlE 2|1 AlA .Eé!ﬂP HHE ZZHEO| ot 2e|, ZAl, 28 7|1& S 7HX
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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EETERS 4

oo HZsko| ?et HEEE A28 A et

H

Am

mo
ol

$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/tibero6
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
Th6

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

$ echo $PATH
.:/home/tibero/tibero6/bin:/home/tibero/tibero6/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
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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 6

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 6
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
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gdo] Ay

LS M ALE XTI E B HIO|EH| O] A HH § £ F

PASSW[ORD] APEX I AR EE HE BT

PAU[SE] AEXEIt <Enter> 7| & +E WX A S HF o{o|ct

PING E7 olo|E{H o] 0] Chall % TS T HEHQIX =

PRI[NT] AFEXE7LZ OBt HiQI E H 40| gtg S Bt

PRO[MPT] AHEXIZEF oSt SQL E&o| Lt I 2telS T1CH of &= tCt

Q[UIT] thSQL FEE|E|E ZSZ &I EXIT BZ0} &

REST[ORE] dElet HEE U 2 RH SRSt

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 S E2|E|2 A|AR HEE ST

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

STA[RT] ATJEE oY sS A#ST @ BENQF S otrtt

TBDOWN TiberoE& S = otCt

UNDEF[INE] StLt O] &2 HIQIE H 45 ALY BT

VAR[IABLE] ALEXLIL Z Ol Bt HiQIE HAE MBS

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 A7|Otol| o Z4x| S0 A=A

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

SYS_CON100
SYS_CON400
SYS_CON700

LOLET| Yol M= LS BZO E AFE Tt

OBJECT_TYPE
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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.

C2 2 SQL BE0|| o 3+ 7+25H Mo|ct,

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
= 2L

=<0
M4 0

SQL E&=2 199241 1999 0f| Zf2p HH 224 X 37F M| F | AT 19920l ZEE SQL E=2 SQL2
= sQL-922t1 =2|H, 24 Y HO[EHH| 0| A S st A ZE FO[E ALt 1999H0f MF = SQL BZE
2 SQL3 = SQL-992t11 =E[M, SQL20| A X 7HE = F7+5t0] 2ot A4A| LA O O Ef ] 0] &

1040,

SQL BEFO|M Fol5tl U= SQL =82 I A S 20| Lt
e 0| O|E{ = Z%0{(Data Manipulation Language, 0|5t DML)

e 0| O|E{ 7§ 2|0{(Data Definition Language, 0|5t DDL)

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

&
= OHHMO| M= DCLO| E& %= COMMIT, ROLLBACK S9| SQL HEO| UFE EMAMN gl A
M A Z x| 25Ot w2t ® A DCLO| CHst L 22 & 2ME A0t}

DMLO|| E& &= SELECT 28 Ct21} ZHo| &

02
rol

=

[0l 2.7]1 SQL E&2| & (2)

SQL> select SID, STATUS, TYPE, WTHR_ID from v$session where type = "WTHR";
...... [¢] 2.6]19 AF A9 =Y. .. ...

SQL> select SID, STATUS, TYPE, WTHR_ID from V$SESSION where type = "WTHR";
...... [¢] 2.6]19 A A9 Y. .....
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SQL> select SID, STATUS, TYPE, WTHR_ID From v$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)

24 Tibero Z2| X} QHLHA{



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

N2z zizgle] 718 25



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

thSQL 6

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.

e

...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]#& rj+= #nja}lx] gk=r}_ ul2}4] PRODUCT Ejo]E o4 o] &< 2l]sic).

1 row deleted.

SQL> SELECT PROD_NAME, PROD_COST FROM *PRODUCT';
.. .PRODUCT HJo]E& X3}, TIBERO2 A& 2}A]E Sz
10% <14 slE TIBERO ##(8,500¢ ©/uh)& o] glo 7fdoz Zul Foir),

PROD_NAME PROD_COST
TIBERO 7000
TIBERO3 9000
TI1BERO4 10000

3 rows selected.

SQL> quit
...quit FHols dA Jd 9 EPAHES v AUsly foJEHo]A FHES FEFL.
mlel4] TIBERO2 #J<£-2 PRODUCT Hjo]E oAl 2+dd] A AX STk

Disconnected.

$

SQL 2&S A#sts Ol 0| AL X017 RO0{E SHS f 2 SRSICH DBA S ES 20| B2 ABXI2}
HOO|EHO|AE dt2[ M HE[SHA SQL = &S A & UL B E[X| 22 EH I =0f 0 H SYS
AZ XL DBA Gt S 7H8 OHE AL X E H &5t 3 2 F0{ i #OF 57| I =O|Ct. O] & s A 5H7| €
of o] EFH S 2ot stLtel Itz M5t WHE AMZE &= AT

=)

EH S0 TiE XM T L2 “5.2. S H 1} 5.4, G2 FH SO

28 Tibero Z2| X} QHLHA{



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 6

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 tiberotibero 4096 Dec 28 18:12 ./
drwxr-xr-x 13 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| ALEH 2 Chs 1t Z L.

tbboot

tbboot -v

tbboot -h

tbboot -C

tbboot -c

tbboot [-t] [ normal | mount | nomount | resetlogs |
NORMAL | MOUNT | NOMOUNT | RESETLOGS ]

= oY
=M0| gle Z 2 TiberoE £ E 2 =(bootmode) & NORMALZ 7| S5t= &M0|C

-h tbbootE AtE3SH7| et ZtHet tg2E 26 F= SHO|CH

-v Tibero2| HA™ 2 & 2 F= 5M0|C

-C TiberoO| M AtE 7+5 8t character set § 22} nIs_date lang 82 & EHF = SMO|
Ct.

-C Tibero?} replication modeE AF &[0 AE & replication modeE AHESHA| 2=
=Mool

-t Tibero MHE 7|5 4 A= SHO|LCL O] 82 M EH0| JH5 5o

TiberoOi| A = tbboot0| £ E = = (bootmode)E A =
E2 T o LSS FHastCt

rov

FCE ZF 2 =0f ot XMt L

— NORMAL : 34X 2 = OO|HH|0| A9 BE J|SE AHEE = U= ZEO0|Ct
— NOMOUNT : Tibero2| T2 AT 7| S A|7| = 2 EO|LC}
— MOUNT : B|C|{ 5+ E ?|af At&35t= ZE=0|Ct

— RESETLOGS : Tibero MH & 7| S5t= 2F0AM 21 e = £7| 2ot 0jC| 0
=7 0| F0f AtEot= 20|t

30 Tibero Z2|X} QHLHA{



NORMAL

YA o= O O|E{H| 0| A9 ZE T

>
0l

tE of

rir

Ct=2t 2Lt

$ tbboot NORMAL
listener port = 8629

Tibero 6

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

Tibero instance started suspended at NORMAL mode.

]
CIOIEIHO| AS HIHNHOR SR8+ H 2 Tibero? 7| SE I X522 T =
S AYBICH AN S YRR 6,32 T =708 AT

—*(crash recovery)

NOMOUNT
TiberoQ] ZEMN AT J|EA|7|= ZEO|C} YHIRM O 2= 0] REE AI25t=
7| &6t Ct2 0l CREATE DATABASE &2 0| &35}10] O|O|EH 0| A E MM 5t=

AHE O = EHS 1t 20

$ tbboot NOMOUNT
listener port = 8629

Tibero 6

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

Tibero instance started suspended at NOMOUNT mode.

MOUNT
A[Ciof =+ @loll AFEst= ZE=0|C
AHE O = EHS 1t 20

$ tbboot MOUNT
listener port = 8629

Tibero 6
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TmaxData Corporation Copyright (c) 2008-. All rights reserved.

Tibero instance started suspended at MOUNT mode.

RESETLOGS

Tibero MHE 7| &

ALE O = EhE 2t

Zrt

$ tbboot RESETLOGS

listener port

Tibero 6

= 8629

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

Tibero instance started suspended at NORMAL mode.

=}

n_T,_

RESETLOGS #E &2

=& HFO| loEH 0| AT HFA4H R SRY

E= AT A= ER0 = AHEE
O, At TiberoZ}t 7| S& ™ NORMAL 2 E 2 SQUSHH SESICH XA L2 “6.3.3. O|C
& F 5o
2.5.2. tbdown
tbdown2 S X SZ =0| TiberoZ2 Z25t= A& S £SO
todown?2| AHEH 2 CHZ 1 ZCt.

tbdown

tbdown -h

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

tbdown clean

M My
SM0| Qe AR TiberoE HA ZEZ S25t= M|}

-h tbdown= ALESH7| 2ot ZtEtet EEHE 20 F= MO0}

-t Tibero MHE S22 + A= SHO|TL O] FH 2 Y=O| Jts5tTt

32 Tibero Z2|X} QHLHA{

ot= Mol 21 U s =7|3fstH 0|0 5+ 0| 0| AHEst= 2 =0|H



M P

clean Tibero MH{ It H| Y& SEE JEOM 2E S0l AESIAE S7 MZE[LE M ALE
O AtAS S M st= FMO|Ct Tibero MHIE 28 S M= AAEE 4 it

=)
QHOF Tibero AfE 7} kill T 22 Al AR LS Gofof Qs M HIZ 4RO S2E H2 2F 50/ A
251%1E 2% 0l 22|t MO XS0l oM I O 2 4 ULk o3 Z2o| HRYS AEste
742 A E o2 =3 B2l XHE o2 HAIKIS SaiM ME Tt IH 4 S8 SUCHs U X
EICh 09t 22 ME{O HIH 4 Z& £ M PEYS 517| AsiA £ BA 2= Al thdown clean 2 7| &
RIS of M A7 Of BCt.

Hete =7|3 Lt BOOT_WITH_AUTO_DOWN_CLEANE YZ M35t

g SEL
HAS2=E OII.j =8 S0l AESIRE XS sHAMAIAH FHE AE = UCH SHXA 2 22| X7t
MO HIEY S8 &S MU Z QXSHA Xotl MH 28 & ¢ UA2H, 7| & AHEo[L =2
MAZEAMO = e S0 & 4+ A2 EE BOOT_WITH_AU

=
=17} 2 Sl csi10] g0l wsto
IO (o]

TO _DOWN_CLEAN M & H&= A2 A& =L

r|
ru|0

TiberoOl| A| = tbdownOi| C+2 & =(downmode)E XN SSHCt ZF 220 TS XM EHLH S 2 oS H ol L E

= H e

CI2 2= oY

NORMAL L& ol B8 2 E0|C

POST_TX DE EMMMO| Y Mi7tX| 7|Ct2| 1 LA TiberoE S E25t= 2 E0|Ct
IMMEDIATE |8/ ¥ 5 ZE Y S ZHNZE SHAIIH, I 50 ZE EHMME S S5t

ABORT TiberoQ| ZZ2AMAE UX 2 S &E5t= E=0|C.

\J

SWITCHOVER |Standby DB2} Primary DBE &
St= 2E=o0|Ct

|3tAlZ] ¥ Primary DBS NORMAL ZEXEH 52

ABNORMAL  |Tibero MHO0| M EotA b, MH Z2EMAS F2A M E SEAZI= ZE0[0

tbdown HE 2 0| &5t Tibero MHHE S EAIZ i ABNORMALZ =& | 2| &+ 2 & C}2 2 =(downmode)
0| M = tbdown ZZMATZF MHO| 2 5510 MMES 0 BHS LA MHE SEAIZICH

tbdown ZEM AT MHO| HE5H7| st SA2E H A2 locahostE - EO] QYOH EE HS = £7|
S} ot2t0|E{ ' LSNR_SPECIAL_PORT'SQ} ZCt. LSNR_SPECIAL_PORTY| 7| 2%}t2 LISTENER_PORT
10|C} CiEF A Mo 2 | SNR_SPECIAL PORTZ F &5t & Ifof = S A E H 0| localhost= At

+
S+ UASH LE 2 L2E HYHOILEIPE BAH2ZE ALgof OF St

ol
ol

2| AL E thdownZ 2N A2 H& 2HS WobM Luh 2 Z2N AT OfH ME 9 Z2A A9 9
/\E.” |:0"7.|| =~ ¢9 Cél‘%l‘OH:_l-

—
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tbdown = ZAM A7t ABNORMAL 2 E & Tibero AMHE
ZH Z23 A1ES A5 M Z2HMASS AN 2 =

— ==

=g
o I

AlZ M= MEo HY & 55HA 241 0s9

FAZIC

1]
K

(¢]
i

Xl Tibero MO & %5t
StHH NORMAL ZEZ MM
X OfLH MH SEE Fa

i
0

AN
| 2

‘L"HJIOJ

St 7
=

o og =
I ol o

AKX E

Ml

2.0 oM &

gsot=

042 @
332

A2 4 QIC}H & ABNORMAL 2 =9| tbdown

3. WindowsO| M AlH|A ZE[XHE S6lf M Tibero MH| A
2EZ2 Tibero MHI} SEEC} SHX|2F AFZ X}
TROL_STOP_DOWN'S 0|235t0{ & o

=

OII

>|

ok
gFRE

ﬂJ|ﬂJ
0
2

U= MH0[ EX3
e WK 7| BRI &
B4 5H OF St

"OL‘I

st= 420 b2 25 50|

tbdown BE I Ot ZE= SYS AFEXALE F &5 thSQLS SQL =&
ME 7t55tCt 0| & &35H0 Tibero At 7t AX| & X| ¢t2 R A0|A thSQLE 0| 5+ AMH
tbSQLOI A AtS & 4= QICH

AE
=

A
e

ShCt

=

21 = tbdown
22X, IMMEDIATE 2 E& HIE

SXANZL A2 7|25 2 2 IMMEDIATE

Z7|3t ut2tn|E 'SERVICE_CON

4

NORMAL

= 0|}, TiberoOl| SYS AFEALZE H
MHE ZEAZICH YT tbdownS
A =t SHX|2F tbdownO| A | 7|
TEX| M gt 910| OOl E{H|O| A5 Al &

=2
(S

$ tbdown

Tibero instance terminated (NORMAL mode) .

CHE O E W7tR| 7|
LIH O] AMEXE © O HIO|E{H| 0] &
| E1IOIE1H1IOIi01I HESt AEXE A4

= R

DE MM H£0| 2

POST_TX
= EHAMMO| Y Wf7HXA| 7|CHE| 1 LEM TiberoE S &5t= ZE=0|C}
POST_TX&= TiberoO| SYS AF2XHE F 46O £ & ERIEMMO| 2 M 71X| 7| CH2ICt, 1 TS Tibero
E S EAMZICEH tbdown A O| A/ &M O = HO[EHH| 0| A0 S5 £~ o[0 E UE MEHME
AHEE EE_H’%A Al &bk = A EICH Ctgh SX ™ S0 EMMME 2 HEl = S g I 74X| & &t
20| e £~ A2, HUOILt EME otz &t AAS2Z HIO|EHH|0|A HEE SEoHA =Lt
St thdown A O| A ZZ|H DjO|E{H| O] A0 &6t S20|HENAH M BEE Y2l= HAXE &
LI K| &2 =CF tbSQL R E Z|E| S0HAME= SE0[HEJIMH SEE SA| X Xt A s HE=S A H
g H{ZA Tibero7t SEEASE LA =t
Ol € &H LS &t
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$ tbsgl admin/password123

thSQL 6

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;
CcoL1

1 row selected.

...9] AlFJA tbdown POST TX 3 &S st
...thdown WHS EddHo] EL7]E Z]fec).

SQL> COMMIT;
Commit succeeded.
...0] AFA HAZ A7} FEET thdown o] Eyrl.

SQL> SELECT * FROM T1;
TBR-2131: Generic
- ATB7F

1/0 error.
FEHgorE thSQL SEFE9] =

EM Eo]i= TBR-2131 ofjz/7} BFAEHT].

IMMEDIATE
S o3 FO ZE MUS ANE FHAZIH, & 50 ZE EHMMHE S S5l TiberoE S Eote=
D =0|C}. IMMEDIATEES leer001| SYS AIEXIE H&ETHCOE oM o S0 25 U2 AME TE
5t XNl S0|H D= EHMME EUiSH F TiberoS S EAZICH Z2I0|HEO| A Tibero E2E 2X|
25t= A2 POST_ TX ZE2}t Z H:f. EMMO| @2 el &Y 50 UULCHH, 0| & 25 St st7| ¢
Sl M CtA AlZFO| HE 2~ QICH
ALE Ol = CHS1f 2L

$ tbdown immediate

Tibero instance terminated (IMMEDIATE mode) .
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ABORT
TiberoS TEMAE ZH 2 E25t= 2 S0|CH ABORTE TiberoOl SYS AF X2 M4 8 CHS Tibero
O MONP ZEM AT} BE ZRHAZ 0S| 2N Z8 AL AMTs10{ ZR 2 Z8A|7|= 2C0|cH
M2t O] RE= H|AAOf| AHESHH CHS |HOf| TiberoE 7| s& M ot 27 1™ 0| E 5tCt

ALS O = CH2 1 2Lt
$ tbdown abort

Tibero instance terminated (ABORT mode).

ABORTE TiberoZt ZH 2 ZSEAF|EE AHEotH A A" 2|AAS A S 7|37t It et MH It
SEE O30z 37 M EEI(Shared Memory), M OFZE O (Semaphore) S| A|AE 2| AATE OIS
£ Qoml, 21 ojelo I'—P O|o|E m = OpREZEX|OCH B CHE #Of| TiberoE 7| S If It S0
H2 AlZH0l 28 & QO

LS —

ke

ABORTE Ll Z2 =0t Moz AISE AS HESICL
o Tibero2| Li 5 Of 24 2 Qlst YoHel S8t 27ts8t 87

o H/WO|| =X 7} Y5t TiberoS SAl SR 0F 5t= B2

ol

e S|Zl SO| H| AN AFE 7t LM 5H0] TiberoS = A| E28|0F st= AR

SWITCHOVER
SWITCHOVER< Standby DB2} Primary DBE &7|2tA|Z] & Primary DBE NORMAL 2 =X 3 S &3t
= ZEO|C} O 2 2 El XA B LH &2 “AI8F Tibero Standby Cluster’2| “8.7.1. Switchover’E &1l 5t
=

ABNORMAL

Tibero MHO| H£5HA 20 MH Z2MAE F2A ZME SEAF|= ZE0|0

ABNORMALZ2 Tibero AHO| &H&35HX| &1 Al Tibero A AEH2F A2H210] OSSO ZA S2 AL
= A8t R MH Z2MAE AN E SEAZ|= ZEO|C} [MatA] O ZE &= H[ & A0 AFESHH,
CHE2HO| TiberoE 7|3 M & 55 27F0| 2 @5tCt

ALE ol & CHS 2 2L
$ tbdown abnormal

Tibero instance terminated (ABNORMAL mode) .

ABNORMALE TiberoZt ZH 2 ZEAF|EZE AESHH A|AH”H 2[AAE M £ & 4 QAL
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2.6.

et MHIE S2E Ohe0l = 55 M 2 2|(Shared Memory), AllOFE0{(Semaphore) S2| A|AH 2] A
A7FEHORE & A2H, 21 mHUO| Lt 0| mh = OREHIEX[O|CE, EBt ChE HOf| TiberoE 7|5E

M oh =510 22 Aol 28 5= UL
ABNORMAL2 CiS 1} Z2 F200 2t HistH2 2 AlZe AS AFeiCt
o Tibero2| Li 5 Of 24 2 Qlst JoHel S=7t 27ts2t 87

e ABNORMAL 2| CIE SE XEE SE HHZ 2l T SEIMXAEL D JS I ZHE SA| S 26l 0F

ot= 87

o HIWL} OS 59| 250l R9I2 = 015t0] 27 7} &4 510{ ABNORMAL & C+2 58 22| AHo|
SR

e H/WO| ZX| 7t &4 5t TiberoE SA| =0

gﬁ
rr
ox
Ho

[}
ol

HZ

Zd S Hld LB 7t YU SH TiberoE SA| S=3l0F 5t &2

oln

Binary TIP AFZ

Binary TIP(0| 5t BTIP)2 Tibero Initialization Parameter z{S HiO|L 2| T+ HE| 2 N &5t= 7| S0|C.
Z1E2 TIP I3t AHO|H 2 2H T HA S L2tnlEH 2 gt MEStH T g 7 g

BTIPS| 442 C+=°| DDL 7== &# 8ttt

SQL> CREATE BTIP FROM TIP;
..$TB_HOME/config 3}¢/9] TIP Y ZFE BTIPS
. .$TB_HOME/config/$TB_SID.btip Z ¥ ol.

SQL> CREATE BTIP="PATH" FROM TIP;
..BTIPS $TB_HOME/config o} o] A3}z
... FPBTIP HYFY] Ho FEE FH H.
Y FFgEE HEEA] btipo/ofof g

72822 $TB_HOME/config 5t%I0 $TB_SID.btip I+ 0| 2™ BTIP Tt ol A TiEta|Ef
ol =Lt ZeotCtH 24 Ha BTIP_PATHO| AFS X7 21 BTIP It A= E A3 = 9
Ch. BTIPO| §l= &2 $TB_SID.tip It = ArEStH mtetd|ye @2 & A =Ct.

ArE S TIP I 2= HEXE T3

w2

% 9k,

SQL> SELECT TIP_FILE FROM V$INSTANCE;
TIP_FILE

/home/tibero/work/6/config/t6.btip

..$TB_HOME/config &}/ BTIP 7S Alg Foju}

H2Z g2|el 712 37



otetile 55 HE S BTIPO| XN o™ th52 DDL T#=2 0| &5t0 g
e =T

mu Mo

g
X

0x of¥
ol

I

SQL> ALTER SYSTEM SET PARAMETER1 = NEW_VALUE SCOPE BTIP ;
.. .PARAMETER1 9] # 3 H 7 NEW_VALUE:+ BTIPoJ%l HI% 3]
..U+ HEPE PARAMETER1S #HS NEW_VALUEZ &&F3lc.
...DDL % 3 % PARAMETER1Y #< OLD_VALUE©]T}.

SQL> ALTER SYSTEM SET PARAMETER1 = NEW_VALUE SCOPE MEMORY ;

.. .PARAMETER1S ®Z ¥ zk NEW_VALUEE= 29 59 x| Fojjut BlYstm
...05 FgA PARAMETER1S] #+2 OLD_VALUE o]r}.

SQL> ALTER SYSTEM SET PARAMETER1 = NEW_VALUE SCOPE BOTH ;
...PARAMETER1S] ®Z ¥ #zF NEW_VALUE= 29 A/ g3 BTIP EF HIY s
...0> 28] PARAMETER1S] #-> NEW_VALUE ©o]rf.

...DDL 7% 3 % PARAMETER1S #l= NEW_VALUE©o]CF.

BTIPO|| A TIP THY A4 5}

rr

A2 28 52 MHIIBTIPE AHE Y Tf 7SI

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

= YOl M= Tibero2| I nt OB E £tE|ot= LH S AT

3.1. 4IO|E] M{& =

Tibero2| H|0|EH & MYst= # 2= Chgdh 20| F 7HX GH2 2 LiE T

o =2 N MY EY

- =N Y YA CHS T 22 T AT UL,
dolEimol s > Hlo]2 Asols > ALHE > o]Ad
o 221 NT Y
- 2YHA o BBE TULS XFYFHE YHOICH
- BN AY YA CHS T T2 T3 AT UL,

dolg 3 > FAA L toly =5

3.2. H0|= £H|0|£

HIOIE £2H0|AE =28 T IS
Tibero2| 2= HIO|E 7t MEEH, =&

o —
Olas =e[H Mg 91 =cl8 N SFE HEAF|7] 2t B?{0|Ct.

I Mg EF0 =

gt Ol & 2

3.2.1. H0|E 2Ho|& 74
HOlE AHOIAE FA 5 7HX FA 2 2 TiberoQ| H|O|E{ & X &tEIC},
HIO|S 2H0[A2] =2 4

HIO|E AHO|AE M 1M E(Segment), 2 AEI E (Extent), O|O|E & 5 (Block)2 £ T4 EIC}.

e - VST

o
MNIHE QIAHIEQ| FEO|Ct SHLLS| H|O| 5, QIH A S0f tH S5 = 24 2 2 CREATE TABLE

M3 mnt HiofE] 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

Database

Log File Control File

Tablespace 2

)
B0 S AR 0| A Ot A S 3t Cjo|Ef
2 AH0|A Ljo| RE HOJE| 2

Ju
rlo
-4
MO
L

S ABE 4 UES YOI NWE 4 gick 5 Ho|
o/ XY B0l BYECE

3.2.2. HIO|E 2H0|A MM 7

HoOlE AHO|A= MAME= S50 a2t A|AH EH|0]|E AH|0|A(System Tablespace)2t HIA|AE! E{0]

[ )

A A =

2 200|2A(Non System Tablespace)ZE T & Ct. A/AHE B|O| & AHO| A= HIO|EH{HO| AT Y- E

ANSe2 YdE = H OIS AHO0|A0|H, HIA A B0 S AHO[A= HE

H O] A 0|t

= B0 M= HIA A B0l AHOIAE M

Ell0I= £H|0]~ HY

—= O o

ElO|2 AHO|AE MAMGIT| Q5HAM = CREATE TABLESPACE 22 Al23l 0 StC}. HO| & AH 0
O| &, HIO|= AHO|A0 E3t|= O|O|E Lt 2} OjO|E WAl 7|, AAH S|

ALt

bl MAst= gEHs 29

= et AP X7 MM SEEHOlE A

O O =

ro

FC}.

Ct= 2 stLte| O OB T my file.dtf2 71 &= HIO|= AHO|A my _spaceE M4 st= 0f 0| Ct.

CREATE TABLESPACE my_space

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

HOlE I my_file.dtf= SQL 282 A
C

SO[2tH, of 24 & ghetstA &
50MB7} =l Lt

FSAlOf &=t Bter S ek 0| F2| I ol o|O] ArE

L1 o=

y_file.dtfe] 37|:= 50MBO|H, E| 0] & AH O] A2] 37| =

M3F mu GjofE] 22| 41



]
TiberoOf A = T O|Ef I} nCt Glo|E S22 2/227H7hX| 2| shch whaby o ol Q| 2/ 3

7= "dlolef 252 37| *2722"0|Ct o & S0 HIO|E =52 37|7} 8KBEt1l SHHH H|O|E mt
2ol 2|t} 27| = 32GBO| L.

TiberoO| M = 5tLt| H|O] 2 AHO|A L 2= HABMES 7|5 e YA Helett. ol & S0
StLtel Y ARIES] 37[7F 256KBO| 11, HIO|E =52 37|7 4KBEt otCbH StLte] QARIEN = 5
64712 CIO|Ef =50| et . ok 5tLtS| B0l 2 AHO[AS F 74 0|2 HO|H Iz g
= UL

ol E =9 o521 2L

CREATE TABLESPACE my_space2
DATAFILE "/usr/tibero/dtf/my_file2l.dtf" SIZE 20M,
"/usr/tibero/dtf/my_ file22.dtf" SIZE 30M
EXTENT MANAGEMENT LOCAL UNIFORM SIZE 64K;

©ee

® 20MB 27|29| H|O|&f Tt my_file21.dtfE & 2| Lt

@ 30MB 37|9| HO|H mYU my_file22.dtfS F2[etCt. B0 S AHO[A my_space22| M F7|= &
50MB7} El Lt

® HO| & AH O[A my_space2= otLt| AAAHES| T[Tt 64KBZ A BHCL.

StLtS| B O] & AW O] A0 EEE|= U O[F IO 7if = U| O|E{ | O] A2 A| AR 2HEOf et 2Rl Tt
StLtSl B0 & AH O A0 B2 HOIE 7t M FEH o2 7§ HO|H MY Z B0|E AHO| A H-ddl
OF tet. T, 2EA MO Tel SA0| M2 4 A= HolE Tl 2t 7|47t EEtE 4+ U222 E
Lol A Tl O & 2| 71~ & =l Of efCt.

H0lE| Tl 37| o O|E{H|0| A0 37|18 £H 50 AFaHof B B0 2 AHO|AS M 1 4
HE 37|=0he B2 3700 BRE 0| thH|5tof HlO|E TiUel 2Vt IS0 HYHES MY

= U

r CREATE TABLESPACE =2°| DATAFILE E0| AUTOEXTEND & F7I510 M& 270 ¢ ™

(=)
= E
FZ30] CHH|5to] AMB# 2t & st 5 M F 5t o O| T

NW Hm

CREATE TABLESPACE my_space
DATAFILE "/usr/tibero/dtf/my_file.dtf" SIZE 50M
AUTOEXTEND ON NEXT 1M
EXTENT MANAGEMENT LOCAL UNIFORM SIZE 256K;

TiberoOl| A| = | O| B
AT O] A Lol oI AE|

1 —

= 2ttt 2 E HOIE £2H 0|20 HEM HENZ Mot TetM HolE
ZH 7= "EIOlS £AH O£ 37| /HAHES 7|2 T &2 £40] = L.

=
=
E

1o 1
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E0I= £ HI0[2 XA

HolE2 AHO|AEZ MAHsH7| 2lsiA= DROP TABLESPACE 22 A4l OF
E M stH O otof] Z&EN U= BE A7|0F HA T AAHEEZ FOl6) of

rob

ro
-D+

HEIO] = A 0| &

CtS2 EIol2 AW 0| A& M7 Sh= OOl T

DROP TABLESPACE my_space;

olr

2 Trr

P

Ol SQL =& = HSHH HIO|EH| O] A0 M EO| & £AH| 0| &= M AHEX| 2 E| 0[S AH O -d
ALO I.

16} AE
HOolH m e AN E X L=Ct Oloje WK X AHstHT ChE 2 20] INCLUDING ZE2 &
DROP TABLESPACE 22 &8sl of gtr}.

olr

DROP TABLESPACE my_space INCLUDING CONTENTS AND DATAFILES;

=l
HO|E A O|AE MMt AHLE AM7HsHH defet LI E0| ZHEE mtol SAIOf BHH = Ch CREATE
TABLESPACE, DROP TABLESPACE =0 CH 6t A}AM| Bt L & 2 "Tibero SQL & = QHLHM"E &5t

C}.

3.2.3. H|0|= £2H|o|& ¥ A

HOl& AHO|AS M7 Z7I0| ¢ EQst AR UO|E MAUO| XIS R EXNoIEE ™5t HHE Q
X8t ALTER TABLESPACE =0 A1 ADD DATAFILE A& A3t 22 O|O|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;

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

2t

ool mo Hf A28 BASHA AUS I CIEER YHE= }AXl= 7|3 oieto|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}.

o Mo

ot HO|H mY 2 ALTER DATABASE 2 Sdl 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 OOy oY ot M EHE A= A7[AF A Q MA 7| ECH &S A0 = o217t “EMOHEIEL

Ct22 diole I my file0l.dtfe] 37| & ¥ A St= 0f| O C.

M3F mu GjofEf 22| 43



ALTER DATABASE DATAFILE “my_fileOl.dtf" RESIZE 100M;

dHOIE AHO| 2 AL MXE=EEH
k=2
=

0|85t HIO|2 A O0[AS =20l JEf 2 HYE

E
=

pS|

=

EO|& AHO|A 2Z 2012 NORMALZ IMMEDIATE & 7HX| 2EE X| &

2 SHCt
=1 oy
NORMAL MIAEZIEE +3StF HO|E AHO|A 2EEQIS 3 SICH &2 H 0|2 A4
ol 2etelg e I O|Cjof 5471 2 2elct
IMMEDIATE HMIAEQAEE £-SHX| 410 HO|E AHO|A 2= S s~ TICH S+ HO|&
AHO|A 22218 e I O|C|0 57t E @stct. 2k ARCHIVELOG 2
SO M2t bttt

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

aa

SYSTEM, UNDO, TEMP HIO| & AH 0| A= @Z 240l AR 2 HAS 4 giCt

- O

1

t
b

o 2 Ag
2 H Ol AN

4n U|0

0|2~ my_spaceES IMMEDIATE ZEZ I 20l MEfE UHE £ 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;

=i}

Ao 5710 oSk RiM et &2 “6.3.3. A|H0f =778 H1T

3.2.4. 0|2 2H|0|A ME X3

Tiberod| M= O] = AHO|AS EEX2Z e|sty| flsfl ChEs ®20 LEE 7(ZH

g Soll Elo|= £ 0] A9 §2& M S5t UL

il

=]

AARES 37| i, &9E M, Z5E Ho[E oo 0|F & 37|, MM
37
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B T

DBA_TABLESPACES Tibero Li 2| 2= H|O| & AHO|AL HEE Z3|5t= FO|LCt

USER_TABLESPACES |& A AtEXt0ll &5t EH|O|& AHO|AS HEE X3|5t= FOICH
V$TABLESPACE Tibero Lo 2= HIO| S AHO| A0 CHEH ZHEfet FEE X

8 7ot 38 7O g XtM et fE2 "Tibero &= QHAAM"E F 1 etrt.

r

3.3. 21 u

1 e Redo 218 &5t JHSIO(E) Redo S HO(EIH 0| 2o i 8= 2 Ha U
% Bt5H, O O|E{HI O] A0 XTI 027} LAt AL HOH SUUMO| YNEH S =75}
450! tlo|E| FX0ICk,

1% rulo 11

CIS2 Redo 212 & & LIEL = & 0| Tt

[A8! 3.3] Redo 219| =

Log Group Log Group

Log Member Log Member

Log Member Log Member  [EINEECES

Log Member Log Member

Redo 271

[12 3.3]0lM 250| Redo 2= 5 7§ 0|42 21 & (Log Group)2 E 741 =L}, TiberoO| A= 0|2
St 21 158 == (Circular) 2 2 ALEHC},

HE S M 7H 21 AF2=2 Redo 218 735t 49 A 21 18 10| 208 MYt =
O 10l 2Ot kS A, I o 21 1§ 2,300 28 Mot 211 1§ 37HA 217t 7HS A2
21 OE 196 CHA| M EStch O|ME stLel 21 18 25 AEstT A g 21 152 AIE5t
Zig 21 MEkKLog Switch)O| 2t 11 StCt,

rir |-_u. L_I

M3F mu GjofE] 22| 45



Redo 210 = &L} 0| 4t2] 21 & T E(Log Record)7t X AEICH 21 3 Z 0= o O|E{H| 0] A0{| A
Ulste 2= HE LHE0| Z&E 0 YoM, o|Hof| HAE o 22 HE o] &1 M FE

Tibero= SAJ0| 3tLIQl 21 IE0HS AIRSH= O &M AFR S0 271 128 &M 3lactive)E 21 11
£o|2tn st

Iol

CH= sh(multiplexing) 2k 11 ©F
1Yol of otH, 3Bt 0|

S Azt g 4o 20

_,_

BlE CHE 21 HH
M7t elchH chs 2t

mu

M=
n
2
|_|-|
Hu 1

ARCHIVELOG BRE AM¥H

Redo 20| MEE LSS M32 MF HA0| HYTHO=Z T + AUCk 0243 IS opyfo|=
(Archive)2t T 3t £l A3 4o 21 14U0| &4 ZRE thH| 5= To|Th. 0f7t0| 20 ALZE = X
Y WATE YSY = /AT EEEO|Z 50] 9

TiberoO|AM = Redo 21 & AHE A 952 f Lt o O E{ B O] A 2k VA AE S B0 = SA[0 OFFHO]
HZ A5 A QT Redo 2 12 AFR5H= 0] O}710| 2 2 613 ™ 2 11 0}7}0| 2 2 =2 ARCHIVELOG

M

ARCHIVELOG 2 E &= 02 E(MOUNT) &E{O| M CH2 2 SQL =& & Adstd 4 4 ULt
SQL> ALTER DATABASE ARCHIVELOG;
ARCHIVELOG ZE0|AM = Of710| BTt E|X| &42 27 122 AR X| &=Lt

oS S0 211518

ME ARST LM 21 12 22 AFR6H D & 1) 271 12 2 0| M0f| A &=
Z 77} of7to| B Ut 5 K| O
=3

=]
=
= d2?0= 21 15 27t o710 271 & Wi 7bX| T 7|5 OF Bt ol 817 &
A

20| Ofl RE EMMLS A0l FA SXECH 21 1E 27} 0140|274 E|B1 HEZ B3RO 21
S MHBICH £3 FA SAEIUH EWMME BT ChA A3 ECH DBAL 0128 Y0l LYK =S
21089 N+ B2 4Ot Bt

NOARCHIVELOG B2E MY

Redo 21 E AI85t= E0| Ot7I0|EE £&sHX| X22{MH, 27 Of7I0|E 2 =& NOARCHIVELOG=Z
4473 OF BHCh NOARCHIVELOG 2EO|A & 0F710 27} 435 x| ofonf, 21 188 ##XO2 &
A43k5t7] Foll OF710| 25|7| 8 7| Ch2l = Z 27 LAY 5HR| Q222 O O|EfH| 0] A0 50| BHAEICE

L& ——

SFX| 2 G| O| E{H| O] 22t Redo 2 71 AHA| 0 2/ 7t 5t SAOf 572 4+ A= EPEH 0|Fof 78!
S| EGHMO| Ofsf HAME HOJEE 25 Ao 2| A =t 2t NOARCHIVELOG ZEOM = 2371
7t Mt 2R O| ROX| 22 & HIO|EH| O] & FA & WA AS H e,
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ElYUHE J|EXMOR 5tLIQ 21 THYUO0|CH Redo 21 Mt 2t 210 D20 211 HHO| M2
CtE &1 oY S &Holjof ot 21 oY 2 O|O|E Yt MZE CHE C|A30| &S A S Aot
B oY 0ol mMeYS 42 0230 MEStE AR ClAA0 HOj7t W SHCHH O O|EH| 0| A E
CiAl S A =t 220 D80 e e 20 HHZE AP ECHH XA SHE] B otLt= O
O|E mtY 3} CtE C| AT 0| X &= O{0F oL},
o =
21 Ylb{e| Ci=3t
B 5 otLtof 28t 211 HH = A|ARIS M52 Aol ME OHE A0 H&st= A0l ECt &
22118 US 2EYHE 22 21 TCE HTHHOF BT 25 21 We{TL M2 TFE 2 30f

EAotA el ttH 2 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| & Hx 21 ¥ at= o|njo|ct, 5Ll Ll AT 22
So| 2O MHIF EXYBCIE SA0| 22 2 RES MAE 4 90k 0] 1 20| CjO|E{H[0] A AJA
50| 50| X stE| = @el0| 57| E B,

27 0l7}0|2 R EE ARCHIVELOGE MAF S I Redo 211 QH0ll &M 35tE 21 89 27t M &
£ 3} SOl Hg ke 20 08 5 st thah A OF7to| =Tt £ EICk B4 stE 21 1&3 of7ol
5 501 21 080| 3 ClAZ0| ER 1A ECHH 0f £ CO[E{H[0] A Al ABIO| 4450] X 5tE| = 219
Ol Eick et ME CHE 20 189 21 WAL 22 Ch2 A 0| MBSt 20| A 452 &
J

= o ==0[ =t

>

zo|
B, Instance Recovery & I FEA0| HZ =1 HMo| Y2 Z2 HY UHE HES TUol A

MAH A ZIT,

21 &2 =3t

ChE2 F7H2 2 ¥HE #dE F 12 21 &S M2 HHE HA 30 22|50 HiX[et 23 0|Ct.
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[28 3.5] 21 89| CI=3l

Disk 1 Disk 2

Log Member 1-1 Log Member 1-2

Disk 3 Disk 4

Log Member 2-1 Log Member 2-2

[C18 3.5]0M Log Member 1-12 271 & 19 & HW| 21 HH2t= 9 0|o|Ct,

EI 59 IVt M+E 2 W= o012 Y s S=o| dasifof ettt 211 1&2 37| = A 32
M EROf wEA Mt MY 72 ESHZ AE2SE £ ATS Ao stct £t 20 OE9)
M= ot7tol2 S 21 A5 th7[sts 897+ L lSHAl =5 sif OF ghrt

FHA HZol OF STt =, T O|E{ H| O] 20 =N
ZtNAIIHM HIO|EHH Ol & HE| d S0 FEl

21 359 37|24 4= oIEHo|A S A =2 2Y
stel mietn|EE ddet = 21 082 374 M-S
7t 7HX| = HRAO M HAHSH OF et

OIH o|-

orzlo|2 22| X &1} Cl=st

OtZI0| EE 27t MEEl = A= =7|3t uteti|8 LOG_ARCHIVE_DESTZ X|F&tct € 5t Ot7+0]
2 208 X ZstH 0|0l SRS & 4+ Q7| M =0 ot7to|E 215 & Est= 20| S R5}C

OtZtolE 2 HA| T+ 315t oy I X|of M &g 4 ATt Of7to| 2 208 thEate M= =7| 3} mtet
AlE{ LOG_ARCHIVE_DEST 1,LOG_ARCHIVE_DEST 2, ...,LOG_ARCHIVE_DEST 9E At&EgtCt, uf
2talEef EXIE M 'location='2 2 X LA E X|FstL, mandatoryl—f optionalZ Ct=35t of7fol2 21
Mol Hiliste 42 S&S AIFetoh (KIEstA| 42 optional 2 X 2| E C}).

mandatoryZ A|EE & HF2X0f CtSetel OF7I0|2 210 NS 5 W7HX A& Al et A
= NI S A2 Redo 21 J1E0| AR S K| 240} O O|E{H| O] A M A 7t 2 & 4= QUCt optional 2 X| & &l
fIA= ot7tol2 21 Mo AmStH et Al =otX| F2or, CHE X0 YA 2 A& A E

[0l 3.1] tip AF OlIA|

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"’
LOG_ARCHIVE_DEST_3 "location=/usr/tibero/archive3"
LOG_ARCHIVE_DEST 4 "location=/usr/tibero/archive4 optional™
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3.3.2. 21 ! MM M7

MES2EIIEE =2 180 2 &[0

[e]]
AN -
22 A2l of st ©F, ALTER DATABASE 22 AM235HY|

= 20 HHE YG5tHLEA 7St ™ ALTER DATABASE
? | Z R5}Ct.

27 Ol MM

M=z 21 082 445t2{™ ALTER DATABASE =0 ADD LOGFILE 2 & &fflsl{of 8tCt O HE
O oeds Forg o ASettt B, 20 s FIrE Mol 20 05 SHRIZ8HsHoF ok 21 ”:*!tH
o 3719| & Agt2 512KB, #CHgL2 2TBO|CL.
ChE2 F e 2 3HE #dE 21 A& F7tste 0|tk 2 HAMoM= &= 21 B 37|5
512KBZ ettt ol &= 21 HMH el 37| = e&f Z00f Bt
ALTER DATABASE ADD LOGFILE (
"/usr/tibero/log/my log21.log",
"/usr/tibero/log/my log22.1og") SIZE 512K
S5+ ADD LOGFILE O A5 HeEXNEeE &+ A= GROUP S E Tt £ QUCL 2O OF
o) tﬂi% 1510 0| 0| SHE 20 AES NSl 2T UHE FIlstE SO AAS £ E £ 9

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 WS F715t2{™ ADD LOGFILE MEMBER & & 4&+2/&foF StCt, off

27 ol 2YE M Z2ZMAE gtEA] A OF ST
L2l SQL =82 2 A& 50 MEE 21 #HE F7tstk= of o[t
ALTER DATABASE ADD LOGFILE MEMBER

"/usr/tibero/log/my_log25.1og"™ TO GROUP 5

2k
=

rlo
HU
|

rr

—

MEE2 2O HHE F7I2 dols 21 oty 37| X gstH e =it 21 mHl ol 37

= Wel 21 HMHol 37| SYsHA &d et

21 med A7
21 158 M75t2{™ DROP LOGFILE & & 412l 5l OF LY.

CI29l SQL 2&2 211 18 55 M A5t ofo|Ct.

ALTER DATABASE DROP LOGFILE GROUP 5;

ChE2 21 A&S MAstz| ™ol 22qoljof & Aol
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e 21 1FO0| & 0| &QI7}?
Tibero= £ IS %485 7§ O & Jt4 Of STt

e EIIESMAS T E2 21 059 W7t 5Ll 72
22 21 152 f+7t 5HH0|H 0|2 & ket

o BIXY EESEO ALE S 21 OFQIV?
21152 A=K f=Ct.

e ARCHIVELOG ZE=0l|A| O}7t0| 2 E[X| 2t= 21 O FQIII?

20052 MAHEX G0

LS —

2105 Wl stitel 21 B S M A 3t7| 5= DROP LOGFILE MEMBER Z & &3
21380 2YE MHE BAs0F st 21 &2 BAISHA| §40tE .

CtS9

[ |

SQL =&2 211 MM stLE M A st= of| Ol

ALTER DATABASE DROP LOGFILE MEMBER ®/usr/tibero/log/my_ log25.1og*"

EOHHE 2O 05 MAS WAME 20 A& WOl AT 23 M7t stz gle 22 o2 & g

HAT- ©

EotA o &2 ot 2t SR 230 AHE SO0|7 Lt ARCHIVELOG 2 =0 A 0t70] 2 [ X

2O I W 210 HHE M A X ZeCh

LS —

3.3.3. 21 ujg! MH X3

TiberoO| M= Redo 21 #2|0| =&5= 57| ?lofl Ct5 20| HEE 8 7

1]

|

Ok
o

t2 ALt

Redo 2710 1Y 21 0}, C}=3st A, A L

y O'L- =2
of HE A E 4 ULk

oln

[e]X=)
Lg:

o §2E M S5tH DBALE LBt AL X 2+ Tt

Sk 43

V$LOG 21 189 YEE x3lstE Folck
V$LOGFILE 21 oYo YL E X35t Folrt

=

&5 7Ol CHEk XtA et LH &2 "Tibero & X QHAM"E &I THC.
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3.4. HEE ut!

RISE TRIS Ol OIEfU 0|2 KA S| O EIEIOIEHS B &SR SIS bHoL{2) BYOICh 20 A 3
UL TiberoS M| & U B YAEICH HER MYEH HES TA| o3t = = $TB_SID.tip TY0|
N EH=IC}

FES T2 Tiberool O/ ABH AT B4S & 4 YOH DBAT ES THUO| Y8 S Z5I5HA Lt
BNE S

HES DAL e 22 PRIt EatE|o] ULk

T T

HOlEfHol~  |fOIE{H 0|~ Of &, $TB_SID.tip TS| O E= MH=UI L HHE Bt~

B SOl AL

BlolS £2HOl4&  [HOl2 AHO[AS Fdohs HOIH It = ddEUAHL HEE EIJIA”E

—

Sol glict,
o Ol Ef Tt O OIEf Tt OIS 34 9l = MAEUH L HAE EFJAME S0| ULt
Redo =1 21089 4 YL 0I8 PAHHE 21 HH(Z] TY)2 O[S AR EE A
HEIU7L HHE Bt A E So| 9irt
SEEE A2 HIAEQEE S EIY AT S0| ULk,

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

o

PR 5= &

fuz

Ate chem 2o

my

=

1. HIO|E AHO[A2tHO|E MU 2 & H=C.
2. LIO|E{H| O] A0 &M ME= HIO|E AR Zf AF[0F A2 Y2E &=L

3. 22t HO|HE &=L

TiberoO| M ZIEE MU2 2 37|, €2 HE L= F 71 0| 7AI5HY|E A E ettt Ol = Redo 2
#2 21085 e 21 8HE MZ OE HA30 X5t

= MZ CE HA30 M Est= 20| ECt 0| = HO|EH| O] A2 A/AHE o

Ol B2 2RstCh o S S0 et L A30| AES Lt SAL=0| EXcts 8
H

B

010
|CIA38 YTHOZ ARE 4 o/ BCHH HES UL 278 4
Hj %) 5t =

M3¥ mn fjofE] 22| 51



Disk 2

?l A8 2X0| TRt stel 21 50 o2 20 HHE XIS AME ZHAEE oL SA
22 &2 AX[0 Hf x| St

TiberoOiM= ZEE LY 2FEH Y2 E &2 I 6 SALE SOIAM ot 8i=Ch J2[ 1 H0|E &
Ho|Ao¥HE SO O|rE2 AEE LS dAdliot ot 0= ZE SAEZE SAO Ao AE
£ It AME REUSH=E SQL =82 25 DDL =&0|Ct. DDL =82 £ 2 stHel 2&0| tLtef
EWM 0| Ett= AO|Ch M2t DDL =& ddotH HHZ 7Sl EH, 4= W82 HtzZ o 230 g
FE Lt

Zo
TAC 2t80IM ZHEE ItU S thSotols 2 otHtel L Eet: S8 HEE M writeOf &0 ot
EH ol d m = invalidate M 2| = 0{0F SHCt. Mt 2= L 29| tip U0 = ChESete ZHES of
ol et 2 HES L B2t S oA 7[M = 0] L0 OF St

3.4.1. ZHEE mj! HiAH

DBAE= ZAEE WA SAE

B2 HO|HHOIAE 7Y S o= HEE ot
FItE= Mot SHA|
A sl OF Bt

mo mjo

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 Cths HE el LHES $TB_SID.tip I 0f BHASHCY,

LIS 2 UNIX CommandOf M ZA EE T S S Alst= Of O .
$ cp Zusril/tibero/controlOl.ctl /usr3/tibero/control03.ctl

12 oo M usr1t usr32 M Z OHE C| 230 EXfst= H=E 2[0| Tt
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Tibero'= O O|E{0] A2 ChA| 7| 5513 A $TB_SID.tip THYS 9|1, HAE L 80| wtet AEE 0t ol
BNS ST Oln RO/ HE $TB_SIDp Y Lol T HES [UY| 0|52 Fj Y28 X
35t 0| 0] 0{0} BHCt

Cla3 oy 52 #ele
0| Tibero= =AM L0 =G = L.

ZES mto| Mei> Se(d Myt =28 WY S X|YetCt otX| B SE[H MY 2 +F22 2 & 00|
B od=x & Y= siofstd EXt7F 0l 2 S50 BXAE MU 2 X 7| X 2US Al &5 O0lH
STt E7tsst| =0, e &E0| Us S| M2 28 FHSHA o MAXMFX| =t
et =28 g HHoZ2 AES MY S Mdct= SQL 28 2 #ote A 0| YErEo|Ct ETE| O
2 AHO|A, HO|E I, Redo E1E ME MMGIAHLIHZA = HHE 285t A0 = HIZ HEE=E
ol & WStz A0l &2 ZHOAM STt S HIO|EHH| 0| A HAM & WA S o = HEE ot Xt
HE AN OF BTt XM B LI E = “6.2.2. B A" E BTt

Ct22 SQL =& 2 HEE s Sc[H W st= ofjo| T,

SQL> ALTER DATABASE BACKUP CONTROLFILE TO
"/tibero6/backup/ctrifilel.ctl”;

cteo

0jo

SQL =&

rlo

AEZE Led s

r

o & 94 sth= of O .

SQL> ALTER DATABASE BACKUP CONTROLFILE TO TRACE AS
"/tibero6/backup/ctrifilel.sql® REUSE NORESETLOGS;

oo 20| WAL HE

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

gt Ol 52 GAlsHOF Het,

[

jim]
o
o
=
o
|>
0z
0z
>
[
2
LU
H
o
(m
0
H
on
10
0
H
i
=
OH
(o]l
B
o
us)
>
T
ne
e
Dl
oh0
H
n
N
o
i
i
Pl

=
== T

V$DATABASE ARCHIVELOG 2ZE (| F et M A ZQE 59 EE £ 3|5t= FO|C

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

om oo
kl

X R/O||l CHek Xt B L 2 "Tibero & 2= QLY M"E F 1 BHCE
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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.

bal
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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,

Hiag 27101 A 22| 57



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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FO[ E| X gt

PO 8 2 H|
CH & delete 2}

Ho

=

e

o = =

£2 93 CPUS Cf 0|

[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 ;

[0l 4.7] Partition' 2t=FE X|H5l= EIO|E 4Y

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

tCt. &, insert, update,

= —
EQstM S

HlO| 20 CH &t update £ Ct 4 S0|

g8 2 Ch= OLAP

>
OH
ro
inl

o -
10 & gy
o oA mo
L L

M i
il

=
o

delete S| DMLZ X| &
% Ef| 0| 20| T Bt insert
= 7tElLt, SHA| Bhupdate

||-)|

=

2 250}, B 0] S0 DML
gE0IM o 7ElSHC
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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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Cf.

[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 &= O|&3tH F7tH MLO|| CHalf 2F=

mw
SN
OOII
5 o
o
2
I
i
nx
0
ot
=

Parallel Insert SOf| tialf =5 & StX| g4A = Ch oFX| 27| £2

LS —

[0dl 4.10] Eflo]E2] F=71= 21 DMLO]| CHEH 2t

Jlx-
e
4r
(1T}
s
oy
P.E
rir
=2

ALTER TABLE EMP COMPRESS;

Ell0IS &= Al M2f Alet
H#H0|2tE 50| XY E B0l 20l = 7
Z

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

roh

I =
ElolS0l= 2% 7t DDLO| 5 E5| X 4=L.

4.2.5. INDEX ORGANIZED TABLE

= o0l Age 28 F7, 28 4H DDLE ¥ + f2H

% ME| E v 2 = 42 Exchange DDL 7| 52 0| &351H Online S0
[e]]
AN

ULt 2t=0| X|
M=l HO|E0| ALTER TABLE 222 =S 5IX| %47 =2 I HotH 0| & £d | = Direct Path Loader,
O| Oj| 0| E{ Q] MEf= HHYX| 4=C

INDEX ORGANIZED TABLE2 2= A 9| B-TREE 712 & 0| &dl| H|0|H & M &5tz HEfQ Hlo|ES &
Shot LEHHQI B0 S0 M = HIO[E 7t 29 HRZE FHAZE =50 M= X2 INDEX ORGANIZED

TABLEZ QIH A0t RAlet HEH 2 7|2 7| E 7I£2% 2RI HE R0 QHE A 2| = 50| =

ERNHUF AAL NG 2E8dE QA 5§ 28 FH= HOIH G490 N2 += UL 0| 2HS

E2 U0l EHoleta ghtt

INDEX ORGANIZED TABLE2 CtE1t 22 &8 = 7H8ICh

¢ JE IS UL ANA I I 7S J|FE02 HBE|0] YOO YOS 2L S WL,
EJO[Z01M QI AT} QUi ASELE 7|2 7|2 QI AOM 5D 2 IDE CHA| S5 2 E 50
Ch. 51X B INDEX ORGANIZED TABLEOI A = 01T A A0 A 31T LS Hl2 52 4 UJ| 1 2

FotHel o A3 440l 2ER5H| 20|,
o QI AQLHOE R 7|2 717t = MY =X H2E22 AEZ X AEF0| E0{ =L

X2 80 2l ER AYAS WA ESots FEHO| 47|22 DMLO| A5 L4 5t
B f

AN
OHE T X} 5= 22 SECONDARY INDEXE QHE 4= QILC}.

. INDEX ORGANIZED TABLE2 7|2 7|2 ®H| 2SIt HEEL O XL EZ O}
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INDEX ORGANIZED TABLE 44

INDEX ORGANIZED TABLE2 CREATE TABLE 2 /0 ORGANIZATION INDEX T 2S G20 M A&t
4 QUCt o BE= Al 7| & F|(primary key) A 1S 5l F=0{Of StCt,

FIIR & 4 U WERE = s 2ok

20| Ef oY

OVERFLOW INDEX ORGANIZED TABLE 222 37| M &2 H0{ ML} INCLUDING
O|=2o| ZE &2 OVERFLOW O|0|E G0l X &E Lt ofmf AFEXIH RISt
= E|O| & AHO|AE & 4 UL

INCLUDING INCLUDINGS 2 Mol=l AHH o|F ‘='E1E 2 LHEZ22 OB FH0
N ZH=ICH INCLUDING 2 7|2 7|9 Ofx|at ZHEHo|L} 7|2 7|7} OfLl &l 9|9
ZAHAS XY 4= ULt

PCTTHRESHOLD EE 37| 7|Z2 2 INDEX ORGANIZED TABLEQ| QIE A 0| S0{Z
£ U= B9 §H 0| 37|19 H| 82 LEHCY

INCLUDINGE X|H5IX| &2 242 PCTTHRESHOLD H? € = ZEH £H
OVERFLOW O|0|H HH0i| X &E Ct INCLUDINGE x| et
CLUDINGO| x| &l O] AH7HX| 2l 37| &0] PCTTHRESHOLD H?I &
HOo{MA =H OVERFLOW | O|Ef HH 0| X &= L,

[6l] 4.11] INDEX ORGANIZED TABLE 4

CREATE TABLE TBL_I10T

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

ORGANIZATION INDEX
PCTTHRESHOLD 40
OVERFLOW;

e LOBO|L} LONG2 E=&& 4 giCt

o ZE 9| Z(C{ 7§ 4~= 10007} O| C}.

A G0l = £ 255709 Z 2 0 X AE 4 ACH AE JH T4 1 0| H40[HLE QIS A FAof Tt
P4 9l= A2 OVERFLOWE X| A3l OF etCt.

s

Hag 27|01 Z4H| 22|
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=3

4 ole 290 A 327

SHA|

e PCTTHRESHOLDZS| gt= 1-500]Ct.

ZHO| 2X| 2 2=9| 50%H Tt FCY,

e D E ZZ S PCTTHRESHOLDEC} ZHO}OF &L},

INDEX ORGANIZED TABLE &+

5t
<

oll

DROP TABLE #1=2 2 4}

[0l 4.12] INDEX ORGANIZED TABLE &tH|

DROP TABLE TBL_I10T;

N

K]

4.3. M|

gol &2, 858, MAR= AE &

= oI 7L Elol =2 &

of
LS

2 ALEALZL JSHA]

ZZ1(Constraints)

|O|:
=

A

, M7

9

RO

=

ol
<l

R

K
ol

.I

4

4.3.1. Ml

RO fir = <+ o1
u ol ol ol =
L I I - R
™ il K0 Ry =)
T N T
~ o ™ i~ i
o 1} ol K L
S LT L A
11 NS T = .
20 - ~ ol g
o — Eil iod
o -] u._._ —_ %0
ol < ~N o il
[l < 3T il
Ol 0 i = Y
S A e
MooJes  |T |0 |ar
ol <+ io. IoF: =
[ OF <+ bl
o O |KU X - o
A N T S K=
ok <k | o "3 o _A;o_. .
™ Kl e oo NS &l o
oF ™ |l < - 2ok
™ ou | ol g .3 o <k
2 As MO BT Z N
&< ol T o |ol ol zo
43| |z#am (B
of Z | M _- [IU 0 |FU 3o
R Wiler Slo e |
oM g T % L [H o
5 [fu W5 <o | o (e o
Wo- W |[F ol |0 X |T & |TTE
X0 -
v I R I N = S )
K™ ™ ok p )
of B jov K15 |
K| N OF KO z (@)

2l

qid

Elol= ol M BIxl=

=
—

A M edst

)

ol
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Z:

—

A5t7| QM E MUz HE MAS I MUtz o|F= Aol OF otCt M Ux 719 O| &= &0t HE
SHoH M0 Ol §2 A™st7| RaiMeE HUTAHS MAES [ 0 20 CONSTRAINTS2H =712
0|2 F7I=E F2ldlof StCt.
T2 2 [0 4.1001 M MASt M=o O|F2 HFst= olo|Ct
[0fl 4.13] MIZ¥=712]| 0| A A
CREATE TABLE DEPT
(C
DEPTNO NUMBER PRIMARY KEY,
DEPTNAME VARCHAR(20),
PDEPTNO  NUMBER
)
TABLESPACE my_space
PCTFREE 5 INITRANS 3;
CREATE TABLE EMP
(C
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;
Mz A2 ChEi &2 420| et Ar8stE 2340| CHEC
o ZY HIRZE MUZTHE MASH= B F
ZE o ol A MUtz HS MASHCL
HItEA My
CHECK =H0| S stct.
NOT NULL Mg HMAg = BtEA ZEHo| Fo|ef 8/ MHZ|0o{oF Bt M E O| Fof HAE
A2 ALTER TABLE MODIFY 22 Al 3t}
Cte2 28 U2 MUtz HE MAHASH= oot OlMoM= Z3E PROD ID, PROD_NAME
PROD_COST, PROD_DATE Z+Ztof| 7|2 7|, NOT NULL M FEZH S M A STt
[0fl 4.14] M|2t=Z212| MO1 - HE] Bl

CREATE TABLE TEMP_PROD

(
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PROD_1D
PROD_NAME
PROD_COST
PROD_PID

PROD_DATE

[ ]

0
o
o
i
10
o
rx
e
ﬂ
rr

NUMBER(6)
VARCHAR2 (50)
VARCHAR2(30)
NUMBER(6) ,
DATE

CREATE TABLE TEMP_PROD

SHCL OS2 B0 & HRIZ MUt HS Mot
FEA A

CONSTRAINT PROD_ID_PK PRIMARY KEY,
CONSTRAINT PROD_NAME_NN NOT NULL,
CONSTRAINT PROD_COST_NN NOT NULL,

CONSTRAINT PROD_DATE_NN NOT NULL

= offoltt. & 7H
Sk = Of A off

¢
PROD_ID NUMBER(6),
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,
CONSTRAINT PROD_ID_PK PRIMARY KEY(PROD_ID, PROD_NAME)

);

Mtz ¥y
TiberoOl A= 0[] MQ1E! X % ZE71S HZH B 4 UCh M X 2 ALTER TABLE 201 A HZ B 4 UCt
T HIZ 4 9 BI0| 20 B AR A RS MFE 4 ULk

ALTER TABLE = 2| RENAME CONSTRAINT &S &/ &tCt. K k749
= LHOIM =3l OF Shet.

Cf

ajo
ro

S RESE

o

&5 B st= ool
[0l 4.16] MI2f=22| HA - M2}=22| 0|F

ALTER TABLE EMP
RENAME CONSTRAINT EMP_PRI_KEY TO EMP_KEY;

o MfxAES MZE FIt5}

rir

o
A%

1
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HUEHS MZ F71512{H ALTER TABLE 22| ADD A S 41Q/3l Of St} Al 5= 2 2 CREATE
TABLE R0 M ZES HOgt T NMUXHE M= EHI sLSHAH ADD & OO | FxHS M
A ST} &, NOT NULL M| 2Zx 719 4 20| = ADD E0| ot MODIFY 22 F 7}l Of StCt
22 42 ME2 CHECK M 2FZ 741} UNIQUE M 2%ZEZHE F7tot= Ol O] T},
[0fl 4.17] MI¥=242| 1A - MI%=212| F7}
ALTER TABLE EMP

ADD CONSTRAINT SALARY_MAX CHECK (SALARY >= 50000);
ALTER TABLE EMP

ADD UNIQUE (ENAME, DEPTNO);
HUAZTHS FI1e o) M AT 0|E2 CHECK M &UEXZHO| ool M3 o|ES A = QYX|OH
MEIN o2 dYotX| LS 4+ ULCH

. &, CHECK H| 2k
TABLE =2 F N &Z 74 S CHA| Folaf

o 1
ol
a

Mtz HE MAHSH| sl A= ALTER TABLE =0 DROP Z & &flsffOf StCt. 7|2 7|, &Y 7| M=
A2 M estid=s BFEA HxH2| O 0| JO{Of Bt MUAZHE MAS I HUZTH2 O|FS HA
ofX| 22™ Tibero/l 2|2 O|E2 A2 = Mol =C MUZTH O|F2 HAESHA L2 EF US
ER_CONSTRAINTS FO|A i M A=712| O|F &S &0QIst] O|E HE = HAHE &= ULCH
L2 2 Mtz = M AHst= of Of .,
[l 4.18] MIZ%Z=Z12| M7
ALTER TABLE EMP
DROP PRIMARY KEY;
. I8 ZIF AYE AfRAS AA ).
ALTER TABLE EMP
DROP CONSTRAINT SALARY_MAX;
. AeEE A9 o]F0] SALARY _MAX ¢l A efz 7S A skrt.
(o)
4.3.2. HI2¥Z=Z4 MEY
Hekz74ol B = a2 20| & 7HX =2 L& Ch
e ENABLE
M4z 27|01 245 22| 69



HolS2o &2 = dAk= 25 220 HEECh ENABLE2 Ofelf 2t 20| F 7HA| &8 S F7t

= AFBE 4 Utk

1A
|0

S Ay

VALIDATE Hotzxzdo] FE X 242 HEHOIM HE £0 2RI ME SAEAHL HAE
M 2RIt M AxAS CHESH=X|E =I5t SMO|CE JHsSSHH 258 2R E
SHHEO| =lst= A 0| HIO|EHH| 0] A d &5 &0 =20 ECt.

NOVALIDATE 71Z0| MEE Hol=2 2RIt M AR HESHX| 40t E[HU E= 2=
ERIt MLz Z0| HEStE 4002 AHE st ZMOICH O[S0 H &= =2
It HUZH0| BHESH=X| =HQI5HA| 20tE F| 22 O|O|EH 0| A d& &
O]l =ZO0| Bt & 7|27 = FY 7| MAEA2 LHRH 2 AHE5t= QIH
A9 EMA NOVALIDATE SM S AME6ICHD s = £ X7 VALIDATER S &
St

e DISABLE

ENABLEZt= BHjo| B2 =2 Mz
of &l stHLE Y & st= 89 M1 S DISABLE JEA
JE 2 CHAl AF5h= 0| HIO|E 0] & o

12 40| 222 Hlo|2
50 =1 2 nhEl & & k& H S CHA| ENABLE

tbLoader = thimport REZ|E|LI HiX| Z2 WS Saff 2 5o 2R E MAStAHLE A =

Ct. HIO| =0 XN &EE 2RIt MAEHN CHESH=X|E =QIstX| 40T |22 O O|E{ | O] s &

Ao =F0| =Ict

DISABLE2 O[22} 20| = 7tX| M S FIMNCE AFSE 4 ULt

=M oYy

VALIDATE O] SME A5t AR MU0 ZHUEsE IEHAE =5t of SLE
A ZH ch st HH0| E7hstC.

NOVALIDATE AMEXZ 2ME USSR feH J|2HCE ML= gM0|C

Herzol g E HASHI| /A = ALTER TABLE 25 AHE3H Of

o
il

Cl2& M YxZHo AE)E HZA 5= 0f 0| C}.
o ENABLE & 2 HH5HE A2

[0l 4.19] MItZ=Z42| AEH B1A - ENABLE

ALTER TABLE EMP MODIFY CONSTRAINT EMP_UNIQUE ENABLE;

e DISABLE &E| 2 HZASI= 4

70 Tibero Z2| X} QHLHA{



[04] 4.20] MItZ=Z1o] AFEH ¥ A - DISABLE
ALTER TABLE EMP MODIFY PRIMARY KEY DISABLE;

e NOVALIDATEZ F7}5t M2 Z 71 S CtA| VALIDATER HZE 5= 2%
[0l 4.21] MI%tZ=Z42| AFE) B4 - VALIDATE

ALTER TABLE EMP MODIFY CONSTRAINT SALARY_MIN ENABLE NOVALIDATE;

4.3.3. Mt=H ME =3

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

ArEA 25 AE™ & UL,

d3y R oY

DBA_CONSTRAINTS Tibero LS| 2 & MAXHS YEE X3|5t= FOICH
USER_CONSTRAINTS S ALE X0 St M efxe EE 3| 5t= /O|Ct
ALL_CONSTRAINTS MEXILEZ JtSet M YEHS YEE X3|5t= FOICH
DBA_CONS_COLUMNS |Tibero LHo| ZE M AX 70| M ZEH YEE T35|st= FO|Ct
USER_CONS_COLUMNS |S&f AtEXtof| £t M exH0| HEE 2B Y2 E £3|5t= /OICH
ALL_CONS_COLUMNS |AFSA7HZ 7St MUz zo| M8 ZEH YEE T 3|st= 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&23 852 HOIHE M Ests =2[H el 2|4 BR0|H A27|7F LFSICE Tibero M= L A3 =58

BEN2EANSE & ULF L7|0t AMEZ Letn|H & M Sttt A7|0F 4% 9 S40f et mtekn|
BHE 285t HOIHH 0l A §52 S MT sS4 28L& =€ + UL

4.4.1. PCTFREE u}2}0|E]

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

Y
o
N

HUE g2 = HHSHH 10A 99 Af0]2] iQ9l 42 HFE 4+ ULh 023 =529 o
PCTFREE LtetR|E{O e 24 Olot2 B0 & W7HA A& ME2E= 22 & Af ettt PCTFREE

N
o

£l oop

AL
i)

Ha4g 27|01 A 22| 71



Eol 2d¢c 4t olstel A0 = H ol ME= 29 E HUSH 2l 32 s¢42 71& 292 dd

CjA3 gs Lfo| ¥l Z7+0| PCTFREE Ti2tA|E{ Q| gL ZOMX|H, C|A 3T
bl PCTFREE L}2}0|E Q] ZHECI HX|TEtE HIE M2 A E AQSIX = L=C}, 0|F0 =
25 270l MZS 1 C|AT 220 MU=Ct,

A HA3 =0 MEE HA 7t YU 37171 S7tE It g0l A= EF PCTFREE Ltet0|E 9|
dgadfiof etrt. o|mf, PCTFREE #t0| &2 &2t H| w510 5t Tl A3 S 50| M &&= 2
Ho2 HOX 2R, €2 +2 AN E MEot=Ho H B2 A3 =55 2R oM

218t A 2 Clo|E{H 0| A 45 A ste] felo| & 4 QUck.

HHHO|| StLte| A E o E|A3 S50 A&l of 5t= 7tsd0| AKX 2R d5
T Ut meEtM PCTFREE TH2t0[E of g2 I O|E{H| o[ A E %%ﬂﬂﬁ HEsH 4%
ZAAl0] Blo| &M SH= A 20| = PCTFREE Lt2tA|E{ 9 gtg IA &

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

CIAZ S22 HMASHE EUHM Lo Yl o1at0] A 2718 SIHAZIX 7L E3m o] o
7| 1448+ 2 O] 20| /CHR!, PCTFREE Tk 49| 7S 0 2 X7 475 8 4 SICH 0| & S0f PCTFREE
28 52 MFE 4+ ULt

StLiel A3 =52 SA0 o] EAHMNE0 §2 & 4 A2H A3 S50 ZEN A= 4 2P
= S 7HX[ 2 UCH ol2 gt ERMM A HOo[E & L &

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

EMMEAEZ 2 AE=HAT SFO oo ZHEMH AT S50/ 2 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 A0 )8
St ZIHAIZICE Ofwf Tl A3 20| 37|0f| wat MMM AR o] Hoh H4Tt YHACH 5, A
3229 37|t AHBLS EMYM N ER|O| H 47t SIF6HA| BT B, /0| 25574 5 E45HR| 8oto
SO}

ETM AER| 4Tt F T 20| R Cf 0|4 2| AES 378 SIHAIFIX 4om, EMHM MO
M2 SR D h7IBH EAMS CHE EMMMO| BLED 7| E0| EAMM NEE|S CHA AR E
4 QU BT MY S A St

EUHM R 2AEE SIIATIE B A2l H[BO0| RFDE X3 5| o4 70| FCh TH2hA,
SHIS| ClAT 222 of2f EUHMOIN YA AT TH540| £2 Z 20/ INTRANS TH2ta|E{ 2| 2t2
M2 RE S M FE 20| ER3ICH INTRANS T2t0|E{ 8§ AE 8K 9o ™ 7| =32 20]ct,
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4.4.3. oj2jo|e{ M A

4.5.

PCTFREES} INITRANS IetA|E = A7 0F AR B2 dJE + AT 270t 4 H = S €2 nfetn|
Biol gt2 Z=m mieti|E = &7 A & g5t HE3g o 48 + UL
CtS2 HIOl 2 EMPE ddg W Lteti|H E &3 5t= ool
CREATE TABLE EMP (
ENAME ~ VARCHAR(16) NOT NULL,
ADDR VARCHAR(24),
SALARY INT,
DEPTNO  INT
)
PCTFREE 5
INITRANS 5;
A3 =59 metnly I s HEsHEE H AT S50 & HIZ I X| = YF=C0t Teti|EE 2

ClA3 S50 gHd 5=

m2}o|g o

PCTFREE M=Z 44X E st 4Msts 9 71&E2 HA3 =50 I =

INITRANS 7129 L3 S50 = SHEEX pFoM M2 2TE HA3 S50 2 I =
Ct2 1 20| matn|B{ = ALTER TABLE &8 0| 83510 HE & 4 ULt

ALTER TABLE EMP PCTFREE 10;

A S Hde mol= INITRANS mteti|E of g2t 43 + UL 52| SQL =& 2 H 0l = EMP2)
A S Hde o otetn|BE 43d5h= ol Ol E

CREATE INDEX EMP_DEPTNO_IDX ON EMP (DEPTNO) INITRANS 5;

o|ClA

R Y —

oIt~ (Index)= EIO|S0IM |5t= HO|HE 28822 7:|4A—|”3|'7| flolf AtEst= HolE +=0|Tt. 2l
G AL 0[BT CHE A7(0 HH0| 0% SO MY, W, M, HTE 4 AUk
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(Non-Unique Index)

I 2 (Unique Index)
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Iy 4y
THEIH o A TEH QHAS MHE 4 UCL UHAS HYB O MHHOZ ABE £
=3

CH=2 2 HIO| = EMP2| Z & DEPTNOO| QIHAE Mg 5= of|0|C}. QIHI A9 O|§2 'EMP_FK'Z AF st
Ct.

[0f] 4.22] QIEHA O] A4

CREATE INDEX EMP_FK ON EMP (DEPTNO);

elsaA H|7
I A S MASHY| 25 M= DROP INDEX +&al OF St
QI A= BIOISXME SEANQ A0 A O| 2R QHAZ HAHSIHEE HO| 22| HIO[H = S&=
ORI K| 4= B, A AS MASHA =T s S ZH O HIOIEHE Zole o O™t LEA X3 £E7t
LEE 2 QUCE Y AT O] 2 RS b= F0 = MZA5hs 0| HIo|EH| 0|~ 5 ol =
=0| #tt.

CHS2 [0l 4.22]0| M MM QIEl A 'EMP_FK'E M| 75t Of| O T
[0l 4.23] SI=iA o] X7

DROP INDEX EMP_FK;

——

4.5.2. OlHIA S 20| 2ig|
=

Tibero| M= QI AQ J| &2 L&
=
=/

B-TREEE M| SetCt. 0| £ 0| E3510f T 7| Z4(single key search),
2| A2 (range search), ES A O

&+ 7| Z4 M (composite key search)=

o
Jd
[>
i
o
ol
_O'ﬂ
ke
m
.9
NW
oy
=
_O'ﬂ
rr
o
I
rlo
il
0o
H
N
o
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e 5¢& 7| ZM(composite key search)

Oil Ol Ct.

—
[

t

24 A
=

]

Tl
Hr
ol
ojo

o

H

A
o

AZ
2} ADDR = 'Seoul

=]
|

—

= "Seoul*
O

WHERE DEPTNO = 5 AND ADDR =

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

[0fl 4.24] 5§t 7] A4

Ok

1
o
Kir
ol
ol

| =7

'O
[

L o
=L

g nissf

g

Enlral

ol
—

i X DEPTNO =5

ASE7| 2?19

FAl =it O o2

1o

Ra
N
i

AD

—

—

2 "DEPTNO+ADDR

Z3E DEPTNOSZI Z&E ADDR
DR+DEPTNO" HE{f 2

Ho|Ct.

O

2lof &

A

=

=

2 & 4d5tH ol

18, M A2 motct

—

=
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7} 449,

o
-

of 2

=

=

tH Ef O]

= OIS M & Stat o O H| O]
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=
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§ 20 O BRI SHA PO HEH (CL, C2) gls

Z4 A
=

Aol ZE c20f chet
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o AME HIEIF AL HE = QI A = & STt
o StLIC| HIO| S0 B2 2| QIH A= MM 5HX| =Lt
o NNAEIOl M5 SHaE ol QIE AL HO|E2 M E CHE T A0 X &St
: —
4.5.3. QIEIA K F3|
leerooﬂ/\‘IE el Ao HEE M Sst7| /la Chg 7ol HEE 38 R E M S5t UCt DBALE L EF AL
EX 2T AEE £ UL

poES Ay

DBA_INDEXES Tibero LS| 2= QIEI A9 HE & £ 3|5t= FO|LC.

USER_INDEXES A ALZ Xt £t QIEl A HEE X3|5t= FO|CL

ALL_INDEXES tEX7FE 2 7tset elE A9 2 & x3[dt= FO|TH
DBA_IDX_COLUMNS |Tibero Lf2| & QIE A0 HEE ZHS §EE =3[ot= FO|LCt,
USER_IDX_COLUMNS |[&HA AtEXto| ot ele Ao HE8E AE 2 §EE Z=3[st= FolTt
ALL_IDX_COLUMNS |AtEXZEHZ 7tset el A0 HEE HEHS G2 & =2[dt= ®OITH

E3 |

A Fofl ci st XtM & LH B2 "Tibero & X QHLIM"E &I 5HC}

il A
4.5.4, QIHIA Al 05 2LIE{E

TiberoO| M = IH AL ALE HEE ZLHHEY = U= 7Is= MB35t QUCH IE A RLIEHE 9 A1t
= V$OBJECT_USAGEE Z3|ollM & 4 ULt

CE2 E A ALZ {28 ZLEHZ Sh= oo Tt

SQL> CREATE TABLE T (A NUMBER);

Table "T" created.

SQL> CREATE INDEX 1 ON T(A);

Index "I1" created.

SQL> ALTER INDEX 1 MONITORING USAGE;

Index "1" altered.

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

0 rows selected.
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SQL> SELECT USED FROM V$OBJECT_USAGE;
USED

1 row selected.

4.6. 5
S(View)= SELECT =2 HHE = 2290 o|F2 £t 714 BH|0|=0|Ct SQL =& Lo A E|o|=
1} SLUSHA AFEEICH ©F, AX IO & E&ot= A7|0F HAM = OtLH CHE AZ|0F HAME Soll O

Sict,

= BoM= = M Aot Y s 43 et

]

A A I:II_:|7C:;

o Oy )

£ MAM3H7| @5l - = CREATE VIEW 2& A236H of st}

=05 €2 420 met dd 40| =0

|

>

=
e 41 4 0Z

AERIZE AR Sl A7 Atol| £8t 7 E WY5ts 49 CREATE VIEW 28 AMEE & Us AlLH

N
Ol RUO{OF Bt

o CIE AZ Xl AF|O0f| Qe HE MMSHE A CREATE ANY VIEW 22 AI2S £ U= Al2"H E
HO| A0{OF St

2 E 7|8k 24X (base objects)2| HM A HSHS 20 QL0{0F 5HH, Z|Et HO| 22| 40 A2t 0| MM A

Fto] Qlojof stCt o & EH CHS2F 20t

[0l 4.25] 7ol MM

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;
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=i
|'II

T7E 0|85t AT & U= P2 7|2HE|O[S0 tigt 7 AR +dE + U= A2 W HEO|

Ch o £ S0 * EMP_DEPTE E2let AL X7t E| O] = EMPO|l CH5HO] &4, M7 H 40| 7Hs5ka | O]

S DEPTOl| CH5H0] &4, A& A LO| 745 SHEHHE 7 EMP_DEPTO] CHaHAM = & @) o &gk g 4 Ut

e HOIZ1 20| AMA Hets THE MEXA FHE = AT B, 7 g 71gh AA of ciet

GRANT OPTION &= ADMIN OPTION} &1 HM A Hots F04 2HOtoF et [0 CH ot WA A H et

= 70 Y42 ALSAE O 7E gt 7le AAof Y HM LAY 4 A= HEO| Y E T /RE S3H0
g2 7ol JofXt7t 7HX| A A0{OF Bt

YN ABE 4 QUCH B, $3 B Q1 MO| Tf B

OhE2 78 ddste ool

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

3

FREE7|U AN HALZ QG| A E 4+ A & R E CHAl AFE 5| ?l8l M= CREATE OR REPLACE
q =l

VIEW 22 AF8310F BiTh B, B8 M45tT MAE 4 s HEo| U0{of Bk,

Ch=

ro

"E HAs5t= oot
[0]l 4.26] el A

CREATE OR REPLACE VIEW MANAGER AS
SELECT * FROM EMP
WHERE DEPTNO = 2;

ol 22 SQL 2HS HH5IH CHE AL KO A RO B H MANAGERS #BH0| Jck 2 ot A Eich,
: ° 2 glojaict,

I = & 7
tHH Ol DROP VIEWS} CREATE VIEW &8 HE2 2 ALESHH 7 MANAGERS| # ot

£ M AH35t7| fsi M= DROP VIEW 28 A5l OF trt.

=l

o B AFR AP} RIAQ| AF|OL0| £8H HE A H5Hs A2 DROP VIEW B2 AL8E 4 Q= AlAH £
20| 210{0F B,

o CIZ A XIS AF|OL0| &5+ 52 A 75t Z S DROP ANY VIEW B2 AIR 8 4 U= AjAH S3
ol lofof BHch

CtS2 7 & M7 st= ool
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[0l 4.27] 72l MAH

DROP VIEW EMP_DEPT;

4.6.2. 7 ’SIE 9|

| 2 & MSst7| 2ol s 20| HEE 85 /& MSotal ALt DBALE L EF ALE X}

"o
25 f%% = UL

3y R Ay

DBA_VIEWS Tibero LHo| 2 E RO §EE X35|5h= FO|C
USER_VIEWS S ALE X0 ot 7ol EE x2|5t= /O|CH
ALL_VIEWS MEXZLEHZ Ittt 7o §EE T3 5t= /OO

DBA_UPDATABLE_COLUMNS Tibero {2 2 E Hof| &8t AR BN JH5M HEE 3|5t
F/O|LC}.

USER_UPDATABLE_COLUMNS |8 AF2Xl0| &3 5o 48t ZH 9 HEE Z3|5t= HolC}

ALL_UPDATABLE_COLUMNS MEXLEHZ Jtstt /7ol SetZEHS AN Vtsd EE X
3|st= R/OILCH.

ox o
kl

1A

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

4.7. A|AL

AAL(Sequence)= =AM 22 FO{5ts ARHSOILEL T2 22 HO[E{0] RUT IRHUSE XIS
O RO M ALE ST
A

4.7.1. AJAL My, HA
= 2o NFLE WY, HE, MAsts Y= ettt
ANEAE O] 7ol ERMMEO| M2 AXX| f= ArH=E TS0 O ASECH
ANEAS ASSHR oM IFHEE US| ?IGiM OtXH2 2 AEE HEE 7|Yst= HOl 22
WS, 2 EAHMMO| ol F tS AOIAM StLHY SIHA|Z{OF eirt. Ol2f et Y S AtESHH I RrH=E Y
dste 2= EMHME AO|0f H=(Lock)2 2 918t HI0[E| &=0| & stAl =Tt 0| 2 I3l Cf O|EfH| O]
£ 450 Motel= @elol & 4 U
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i
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_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 X AFSXAPZF RFMO| AF|0HO| A A A5t H P CREATE SEQUENCE B8 AI2E 4 AUE
A28 20| 900} BHLE
4 s Al

o CtE AEXIQ AF|OL0 ARAE MMot= A CREATE ANY SEQUENCE =2 AtE
o=

THRA oYy

MNHAC| Ol AMNHAC|O|ES MYSILE A JAE MY I BFEA| ZEHE[0{OF BTt

MINVALUE MNEATL LS 4 A= F 40|10

MAXVALUE MNEATL LS 4 A= oI Tt

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

CACHE CIOIEHH Ol A H5 as ?Ich LHEXE 22 o Z22[0 442 7§ Al St

START WITH MNAAE IS M AEE I HYEl= 448 AYSCt 2t S HE5HA| E2H F
(L 0= 2UZH2 2 FHo E Lt

NOCYCLE MNEAEJ7I2H 22 NOCYCLER Fo|F O ALt F (B0 oY R0 =
Z|£2hHol =5t ALTER SEQUENCE =2 AtEotX| 4= StMER2 a2 M
de 4+ elct

CYCLE ZSHBL(FI X0 ZEotH NS 2 OHF 42 A XUGEI U2 2 =2ttt

ORDER QYT EMUZE ARAA AL =5 Shot & TAC H0IMEF 0|7 U= 2
20|Ct, (SingleOl M = &4 =XE 2 2 2f0| LER)

A0l ooz ZSEE 2 HAIO =X SHX B OFA MR Z MO[X] 942 g2 CIAF0| N & E 0
CtS ™ TiberoZt 7| S M ALEE 4 UL SHXIBHAI A0 HIZ&X o2 SEE E 2 7HA0| EXH 5t
U2 25 MEE A2 ZhFEH FHAIS 2|0 I7(|0HE A|A A9 ghe HUHE 4 UCH 025 BRIt
M SHA| QoM A2 A S NOCACHERZ M5l OF StCt, SHX| O A| R A S AMZ S wfnjc Cj AT U A
271 Ldo{LEE 2 O O|E{H| 0] A o 50| XMSHEICt S48t &&0] OfL| NOCACHEE AHESHA| §471E
o Zetot.

ChE2 MEAE 4-d35t= ool
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[0f 4.28] A|RIAL| MM

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

Ct=

rlo

ANE LS gt AEdt= o O[T,

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

INSERT INTO EMP_ID VALUES(NEW_ID.NEXTVAL,

1]

Al

|
of

LS

A0 L AEE 2

rr
ro
Ol

[0l 4.29] A|HA2| H1AH

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

Hg Em Mol BHE L AA-O| HIHYHOR

ro

EE = MALEE A

82 Tibero Z2|X} QHLHA{



1 selected

AEAA HHA
AR AE H7517| 28l = DROP SEQUENCE 22 At&3l of StCt,
ANEAE O 22 20| met A 70| C2C;
o SAXH AFEXIIL RRM Ol AF|Ot0]| &5 A|HAE M HSt= 42 DROP SEQUENCE 22 A8 = U=
A AE EHO0| A0 OF BHC,
o LtE ALEXIS| A7|OL0| &5 AR AE X 7st= 2 DROP ANY SEQUENCE & A8E £ U=
A AR SHO| A0 OF BHC.
Cte2 AMZAE MASH= ool ct
[0l 4.30] AlH22] M7
DROP SEQUENCE NEW_ID;
4.7.2. A|AL HE X3
Tibero® M= AR AS] HEE X Sot7| sl g B0l LEE A FE M Sotl ACH DBALE LB A
2 O]

-

X EF ALY 4+ UL

=
Er Hy

DBA_SEQUENCES  |Tibero L{S] 2 E A2 A9 HEE x3|5t= Ho|C},

USER_SEQUENCES |SXf ALE X0 &8 A/ AQ] HEE £ 3|5t= FO|LC

ALL_SEQUENCES AEXZLEZ Jtset AR A § 2 E T 3l5hs /O[O

aa

rlo
=
o
5
o
DE
FQ
z
i
1]
Kl
o
Il

I RO B AP LY B
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=201

S9|0{(Synonym)= &
CHE A7|0F A & Sa 2l =lCh

S2|0] ¥y

S20 & 4435t /i = CREATE SYNONYM &2

O
lo
2
rir
1

5 &2 370 et 849 840| =0

o S0l ojo} B,

E AFEXS A7[0M0 2|0 E W-ddt= 2
=
=

0| L0fOf BHLt.

S AP X7 RFA O AF| 00| SO/ & MM StE B2 CREATE SYNONYM 28 At2d
A

Z|0r 4 & of EE (Alias)O|Cf. T X CIO|HE E£&5t= £7|0F A = ot H

Ar&olj OF StLt,

[

42 CREATE ANY SYNONYM 22 AI2E £ A= A&

FHR2 e

2019 0| F

Elo[=2f O| &

MM sk Hh= Al ESHE| 0 OF SHCf
dYsich SQ0iE YEg o HEA =

LS

ro

59|01 E MM 5t= of o|Ct,
[0l 4.31] S2l0{2| MA

CREATE SYNONYM T1 FOR U1.EMP;

2|01 A7

HolEl 5908 HASH| YfiMeE HA S90S
M= DROP SYNONYM 2& AtZ35Hof Bt}

S20= o5 €2 20 Het MAH 0] HH=0,

=
o BT AL RITF KA Q| A7|TI0] 3 SO0 At
A28 20| 900} BHCh.

M A5t CHAl 4-doli OF ettt S2| S M A sk | 2ol

2 DROP SYNONYM 28 A28 £ Q&
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o T2 ALR XS] A7|010| 3 £9/0 2 X 7|5t Z S DROP ANY SYNONYM B8 AI2 & 4 Y= A
A" ER0] L0fof BHCt,

=l

olo
rlo

S| & M| Hst= of Of T,

[0l 4.32] S2|012] M7

DROP SYNONYM T1;

= o
48.2. S& Z2|0{ MM, M7
= HoME 38 s E ¥y, dAHst=s 2 S dF st
—
S 32|01 MY
SOAHE ZE MEXTLAM A £ JAEFE MY £ QICH 0| & 2 0f(PUBLIC SYNONYM)2tL
SHo 28 S9/0{ = Tiberod| A A 9|5t = PUBLICO|2tE E4 8 AFZ X AR/ 5HE 59/0{0|C},
22 E9|0{E MM35t7| 25 Al = CREATE PUBLIC SYNONYM 28 AF235l of atC}.
OS2 38 SAHE YUY I Lo = 7H2A0/0H 2 2H24cs S8 S E MY M BIEA]
FE 5| OfOF St}
THaA oY
=8 3909 0| & =8 5902 0|52 M Tt
Ho|=2l ol & S22 IYHE NS HO|SQ O|EE HFSIC
22 38 32 E 44st= ofo|Ct,
[0f 4.33] S& S2/012| MM
CREATE PUBLIC SYNONYM PUB_T1 FOR U1.EMP;
S| = M & X 2ol Ho|Mut £ A (transparency)S M &3THCE 0| £ S0 S AP X}7f OfL Cf
E AHERIZHUL0| A7 SHHO| & EMPE & 2ota 11 otH o UL.EMP2tL =6l o StCt, SHAIBH 3 &
SO/ E HolstH PUB_T10+ & 5tH =ICt,
O & 50| C}29 & SQL &2 &2 Z 1S datstrt
SELECT EMPNO, ENAME, ADDR FROM PUB_T1;
SELECT EMPNO, ENAME, ADDR FROM U1.EMP;
SILIO| E|O| 28 WM ASH= O Z2|AH 0| ZTZIZHO|A CHE H 0|28 WM ASHE SO0 E AIRSH=
AR Z203 oM HMASH= HIOIEQ 0|EE2 25 HASH= O HolE 59 E HASH= A2
2L F&Fotch

HMiag 27101 Z4x| 22| 85



4.83. &

4.9.

2|01 A7

1o

> OH
[> oo
0T o

0 & M| 7 5t2 = DROP PUBLIC SYNONYM £& At&3l{ OF +Ct. , DROP PUBLIC SYNONYM
0| Ao OF BTt

—

Aim

o
ojo
rlo
Okl

8 320 & M5t of ol t.
[0l 4.34] S& S2/012] MH

DROP PUBLIC SYNONYM PUB_T1;

o|of FHE X3
Tibero| M= S22 HEE N &5t7| ol Ctx 70| LIE =l 38 FRE M &5t UCH DBALF Y HE At

SA 25 AEY & UL

=
Er T

DBA_SYNONYMS Tibero LH2| 2 E S9l0{o] HEE Z3|st= Fo|Cf.

USER_SYNONYMS SR AFE A0 8t 52019 Y2 & x3[st= 7O

ALL_SYNONYMS MEXZLEZ st 32012 2 E T 2/6h= [/O|CH
PUBLICSYN 2= 38 3209 EE x3|5t= FOICH
=]

HE Hofl O3 XM B LY B2 "Tibero 7% OHIA"S E 1B}

Eg|7H

E2|7{(Triggen= HIO|E2 Z2E &g, HE, AMg if (S22 £HEEE 0|2 XFs =2
PSM(Persistent Store Module) Z2{ A| XM O|Ct, M A=A Z HEHSH| 02 2 C|O|H /| 0] AS] =2|H =
HE B I AASSHCL O & S0 MEX AFYEZ HO| S0 MU = A= atel HRAE Tt=A A st
Sta4sm E2HE AMZSE £ UL

491, EB|7{ MM M7
= HoM= EB|AS dd, MASHE YHs dEotrt

EZ|HE MAM35H7| Qs M= CREATE TRIGGER 22 AFE26|{0f SiCH EB|H = AR, 1, ALY HALS
S| HAX™O|LE M=o £ 4+~ UL,
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EfAs U5 €2 870 Ut dd 40| Lh=CL

=
o X AMSX}TE RHM O] AF| Ot &5 EB|HE Mddt= A CREATE TRIGGER 22 AH8E 4+
= A A" S3O0| 0{of §HCt,
o LtE AMEXIS AF[OL0 &6t EB|HE Yd5t= 8 CREATE ANY TRIGGER 8 A< = QU&=
A A SF 0| Q0| OF BHC}.
CIS2 EMP E|O| S0 MME2 22 E HUS 2 F0| EBIHE & 6t= o 0|}
[0l 4.35] E2|7{2] MM
CREATE TRIGGER TRG1
AFTER INSERT ON EMP
FOR EACH ROW
WHEN (TRUE)
BEGIN
-—— PSM BLOCK ---
END;
MYE ERHE EBIAHE YOS AAEXIS HEHE 7HR 11 S&HSHCE
Ea
Eg|Hoj| Ch st XtM 8t L 2 2 "Tibero & & QHLHAM"S Bt 6HC}
E2|7{ A7
E2|HE ®MAHSHY| 2131 M= DROP TRIGGER 28 A3l OF 8L},
CHS2 E2|HE M AHSt= of o
[0l 4.36] E2|712] M7
DROP TRIGGER TRG1;
4.10. TlE|M
HOIE2 377t HA HX 1 U2 EMMMO| SAOf BN ASHE B 2IAA = glgs ESH T} &
=(Lock) & &0| M 5tA =Lt 0|2 $H & A2 Ol O|EH| 0] & 50| X5t/ = & 2l0| =Lt 0| & ol Z st
7| ?lah stLtel =2l HolE22 o 7o E2|HQl SR Lis= WE[M S AT o QACH TEIM
(Partition)2 CH & MH|AE 5t CIO|E{H| 0| A0 A 28X 22 &e|st S&56t7| ol Xgstes &
Mo|Ct TtE[M2 MZ CHE H|O| & AHO| A0 e £ QoM UEH N 22 S22 FQ HUS A
I 4= QlCt.
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StLIQ HIOl 228 2E HIOIE 7t A2 CHH 2Z& ERZEO] o X0 &S okA = 0] 2 2l

7L Eaj
— =

MMO| CHE EHMM S O 7|5t= LO| B0t A HIO|E{H| O] A 50| X SHEICt, SHX|BF IE[M 2 2 Lt
T AR0= 2 EHMME 2 XtMO| H 2o oF & ThE[MO B H 2 oH £ 22 Of 7| =E0| E0{ =C.
UE DML =&2 2% 53 mE[M0 U= CIoO|HEB H25tH &[22 ®A HOolE28 2F He AEC
UN(IZHEIM T 4) o] SEOHS M e 4+ Qlrt
OtE|M 2 Ch2 2t 20| Ml Z7HX| 3F/ 7t UL
ItE|M oY
RANGE 2t otE|Mof| ZEHE RANGEE X5t ThE[M & & ol st
HASH HASH &+ & 0| 85t ItE|M 8 F ol et
LIST 2t mE|Mof ek gte A XIFsHo TE|M g F ol st
u AHA
4.10.1. T}E|M AN
OIE| M 2 MA517| Q5| A= CREATE TABLE 22 A2 I TiE[MO| MEE Ho|sto 2 M LiE|ME
HOIES Bt &= QULCH HO|ES THE & U= HEHeH UCtH SEEH #HE2 ERsHX| 940t
CtE22 ME[MCE YT HO|E8 Yotz ofo|Ct
[0l 4.37] TE|M2| 4
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 PART3 VALUES LESS THAN (60, 70)
)
HOIES WEM2Z L= Y2 HRE Soll 7hsSStot. f2] ool M = 2t THE|Moll HRE XIH 5t
off & mE[M0| TjO|E{ £ &I etCt. O|E Soll CIOIH 7t O = HE|MO)| &of A=KE L 4 UCH THEIM
_|

2 Z|CH 10,00070 7t X| Mgt 4= QUC},

TEHEZ OE[ME S L= HO| 20| ATt S M
[l =1 10E1x1o| %%

B2 é
ol off off &st= mE[HE0| &

DIO

SIHH M 22 oiE|d S FIHADD)Z 4 UL
IE[E S M2t F7H= ALTER TABLE 20| A TE[E 1t A E 58S AERH2EMN JHS St

ALTER TABLE PARTITIONED_TABLEL1 ADD PARTITION PART4
VALUES LESS THAN (70, 80);

ALTER TABLE PARTITIONED_TABLE1 DROP PARTITION PART1;

3 x
HNARSZM &A AKX (DROP)E 4= QUCEH ESHC}
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CREATE TABLE PARTITIONED_TABLE2 (C1 NUMBER, C2 CLOB, C3 NUMBER)
PARTITION BY RANGE (C1, C3)

(C

PARTITION PART1 VALUES LESS THAN (50, 20),

PARTITION PART2 VALUES LESS THAN (30, 10),

PARTITION DEF_PART VALUES LESS THAN (MAXVALUE, MAXVALUE)
);

PART10| PART2ECH HX MAZ X T HR It 235|2f PART10| PART2E E&st= A2 2 &
Ch HeIE o g 1f VALUES LESS THAN &2 '0|H PARTITIONO| S0{7}X] 2411 ~ EC} &2

= OI0|E{E E&5t= LE[Mo|2t= 20| & JHEICt O 22 &4 TE[MO Hel= YHE0{oF &
C}.

e ALTER TABLE =01 2fsll Af 2 2FSO0{ & mE[ME2 7[£2| OtX| 8 mE[M e Hel 2ot =2 "2 S 7HA
OF tCt.

LtE[dE FItstAL ddE &

CIE2 0|2t €2 0l E A7 = ool

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);

o Al Tibero= HASH THE|M E||0] =0i i et ME|MH FIHS X2 SHA| gh=C
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4.10.2. g} olE|M MM
S otE|M2 st7e 7|2 M ME[/MS ¢t 5 Z IIE|M S £ 2 7| E2 CHE 7| 2 CHA| ItE[M 2 5t
E|O| & mtE|M Q| oF gtAlo|Ct
otzfl o = sold_date Z& 2 0| &3l 2 £ RANGE ItE| Y 2 M & & 2 THE| M =2 CA| product_id

2 HASH ItE| M &t of O] C},

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

jJjan_sales
feb_sales
mar_sales
apr_sales
may_sales
jun_sales
Jjul_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

SUBPARTITIONS 2,
PARTITION nov_sales
SUBPARTITIONS 4,
PARTITION dec_sales

VALUES LESS

VALUES LESS

THAN
THAN
THAN
THAN
THAN
THAN
THAN
THAN
THAN
THAN

THAN(TO_DATE("30-11-2006",

THAN (TO_DATE("31-12-2006",

(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",

*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)

)
F e ZE (R ool B2 sold_date@} product_id)0| CHEF ZHLZ BIHGIAH 23|71 dojLt= I EF
B O] E0f CHslf O|H A= 5S¢t e[S otH ZAM S HO[EQ 0| I =7 =0 ds&e 20
=2 2 &+ ULk
Fanl
2t =&t OE[M0f CHet 28 2 "Tibero SQL & X QHHM"E E D SHC}
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o UCH eI A ot IE[d 5 Soff HO|EH0[A~ 953
A

2 mjE|IM
B0 0| TEIMEQ1S 1 B0 THE|MO| SO{7Hs 7|2 DHEIM S L go|ch 2t ThE|40f OfF
2 M2 S Ql25lX 1 THX| LOCALO|2tT MoisiH Eict 0|22 AHS 02 MAEn 19 Hes |
=zfoz MFEC)
=2 GE[MOZ MHE QM AL B0|29 B MEIMI 112 (f SECH 22 DE[MOZ MAE oA
of & mE|M 2 B0 29| 8 THE[MO| U= 2RO+ Jta|zict

[0d 4.38] 2 WE|M QITIA O] AHM

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
);
= -
== nje|M
HO|E= FatotA QIH A0 m2 otE|M 2 A8 sts WHOIC HO|S0] ItE[M2Z LHFHH U=
OfL| = :EE* TtE|M QIHIAE TS 4 QICH 2 2Y IE|M QIHl A0 &+ OtE|M 2 0|29 O ItE|M

of A= 2Retz 7t + UL

[0fl 4.39] 22¢ mIE|M 21 A0] MY

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

(
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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)

);

4.10.4. ItE|M M H E 3|

TiberoO| M = ME|ME &l 27|02l Y2 E MSst| ?lal tt5 ®0ll LHEE 8 R E A

Lt LB ALEAL 25 ALE S 4 ATt

pEs i oY

DBA_PART_TABLES Tibero LH2| TE|ME 2= HO|22 §EE T 2dt= F/O|CH
USER_PART_TABLES | A AtEXt0l &6t THE[ME HO| 22 §EE =3|5t= /O|C.
ALL _PART_TABLES AFEXIZL Y2 Jhset LE|ME HIOl 22 2 E X3|st= FO|C
DBA_PART_INDEXES  |Tibero L{ 2| TtE|ME 2= QIHAS| HE S X 3|5t= FO|C
USER_PART_INDEXES |& X} AFEXtol| &6k ME|ME QIE A0l §HE X 3|6t= FO|CH
ALL_PART_INDEXES APEXRIZL H 2 JhSE TE|ME QIE A0l FHE X 3|ot= FO|CH

1]

|

=
x
i
i}
|_

o
o

g w0l chet XtM| gt L &2 "Tibero & = 2t

92 Tibero Z2|X} QHLHA{



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

tbSQL 6

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 6

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 &2 AH25t0] Stevet= AIEXE A

@ AHE X} Stevel| I AL
EE HFsdlof st

CIZE HIO|E &8 0]~

E E dsjeojl34= HE

o =

6
|_

£ USRZ g eotct.

A 6|~|:|-_

Ct. CREATE USER 22 At

Ct22 CIO|E{H|o] A ot FRoj| HE ALSAE et WH2ZE o] ALEXHE 4 St= 0f O| T
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.
?et 20| 0|8 AHO|AE X|F5HK| 22M XS 2 A[AH HO|E AHO|AE ALZSHA EICHL MZ
WHE AEXE OfFE EEH S JHAIX| 2 O O[E{H| O] A0 F&5e 4 QAT O O[E{H| O] 20 & &5t
7| ?I5f Al = CREATE SESSION A|AE EFO[Lt O] & Zeltstes I = F04 2Otof SHot,
OS2 M E ALSXOA SH S €Y ot= olO|CH XM LI &2 “5.2. EH S & BT}

SQL> GRANT CONNECT TO Peter;

Granted.

SQL> GRANT RESOURCE TO John;

Granted.

SQL> GRANT CONNECT TO Smith;

Granted.

SQL> GRANT DBA TO Susan;
Granted.
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ALSAL HE

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

_O'L
rir

o
I
rlo
il
0jo
H
my
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 JohnO|2t= AFEXHE A A st O O| L

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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SRR My
USER_USERS S A2 Kol HEE xT3|6te Holot
&

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

5.1.3. AFRX} AI™ &2 2 sHA|

=

CIO[E{H| Ol & AFS AL AFO HE5E 4+ US4
ALt

0
mo
il
oj
0
=2
Hu
nx
ox
_ol
N
°
il
o
0z
]
i
=o£
=
ok
4>

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 UNLOCK;

User "PETER" altered.

ALEX G2 2ot ZAo|| et Cjo[EHH o] A 2ot M E ME= AFSA M0 2HH A (0S) 215 &
MEMOE= MEAHY2Z L EZEIL
=3 A A (0S) 2l 5SS AHESt=E AEX AFE 2 ChS 2t &0| dyge 4+~ UL
SQL> CREATE USER 0SA$Steve e @D ...

IDENTIFIED externally @
D CREATE USER &2 AIE35t0 OS AM2 X}QI Stevet= AFZXIE MM S OS 915 EA ALEXE
22| = OSA$ prefixS 20 M-dSHCt ol 2 452 OS_AUTH_PREFIXO|M HZAS £ Qlol, 7|22

OSAS$0|Ct.
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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 ZEOM d&ste YH2 ths2t 20

$ tbsql /

tbSQL 6

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

@ Smithe= ALZ X}7} Peter AFB X7} 4449 3 EMPLOYEE E| 0| 20| GRANT 32 2 4% 5/0{ SELECT
SHg ROl

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=

98 Tibero Z2|X} QHLHA{



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 UL

AN

= to4 70
5 4

.
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ALE XL PeterZt ?12] GRANT 335 & stY| ?lolM= S S <10 U0fop ettt 1 SH2
k=2
=

A
EMPLOYEEO] CH &t SELECT, UPDATE £ 3 1} WITH GRANT OPTIONE & At2& 4 Q= EZ 0|}

?o] HHO| A E|™ ALE X} Smith= EMPLOYEEO| CH$F SELECT 2! UPDATE S S ZHA =
EMPLOYEEO| Cff 3 UPDATE S# 2 Z & EMPLOYEE_NAMEZX} ADDRESSO]

| et
&£ 5 EMPLOYEEO] CH 8 SELECT, UPDATE, WITH GRANT OPTION S# & Ct2 AFS X0 7| F0& 4
U= SHE ZA =

%I-

OF&EILR| 2 AFZ X} SusanZt JohnO| Al = CHE2 1t 242 EX

= —

mjo
et
o

FCF,

SQL> GRANT ALL ON EMPLOYEE TO Susan WITH GRANT OPTION;
Granted.

SQL> GRANT SELECT, DELETE ON EMPLOYEE TO John WITH GRANT OPTION;
Granted.

A7|0} A S 55
CHE AFEXAZFH A7|0F Ax S S 2| 5H7| fIcHAM

= REVOKE HE S AR5l 0} 3Lt 0| HH S A
X0 AF|OF HAY EFO UE = MA 2 5|48 £ QICH DBAS AHAO| ZF HO{6tA| b= EHO|
el M = CH2 AP X2 2E 348 4 QC}

CHS 2 282} Peter2 £ E{ B| 0| £ EMPLOYEEO] Cf ot DELETE S & 2|45t John2 2 £E 2 E S&
= 2leoh= oot

REVOKE DELETE ON EMPLOYEE FROM Peter;

REVOKE ALL ON EMPLOYEE FROM John;
WITH GRANT OPTIONZ} &7H 20 & E3HE 3|+& [

CHE 2 Peter2 £ E 20 22 Peter.EMPLOYEEO]| Cif 8t S3 2 AFE X Smith7} SusanOi| A £ 04 5= O
ol Ct.

SQL> conn Smith/abcd
Connected.

SQL> GRANT ALL ON Peter.EMPLOYEE TO Susan;
Granted.

Z0| SmithO| Al F0{et HO| & EMPLOYEES| S# & 3| 45tH ALZ XA} Smith7t

AtE X} Petert CHS 1} 2
P2 ERA T SA0 3| 4=

Susand{| A £04 &t

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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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. RIIECI 34
ChE2 7180 SEHS 48 4+ U= T2ta|eof ch st AHo|
ajajo]Ef oy
USE_TRUNCATE_PRIV|TRUNCATE 32 ?/aiAl TRUNCATE ANY TABLE AlAE S3 =
ILEGE TRUNCATE A7|0F 2y SHS AE & 4+ ULCL 0] SHES AFEs5H| 2
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|
QUO{OF Bt
GRANT ALL GRANTALLS =¥ I ALL S 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 K| ot=LC},
REVOKE ALL REVOKE ALLS| 4% AlAH ST A7|0F A SH BRI 247t O =
H S=HEtCt.
A ABI E7 0| 74 20| = GRANT ALLZ} 0F&H7HX| 2 USE_ TRUNCATE_PRIV

ILEGE LtetR[Eoff et F A2 = Hekel 71 &

O Zetxlct.,

— Y :REVOKE ALL £33 gt I TRUNCATE ANY TABLE E3& 77X F A=l CY,

2

[

—
e

— N : TRUNCATE ANY TABLE EH & F A& X| ct.

A7|0F 24 39 Z R0l = USE_TRUNCATE_PRIVILEGE I}2t0|E{ 2] O
2o} AII0| TRUNCATE A7|0OF ZHA| EHTIX| F ASIC

5.3. T2}l

CIOIE{HIO| & AP RES] HASIE P2 HME XIYT 4+ UCH

Ol SOf AHBX 1, 2,32 00U F HAPIC AL 7|70 BIEE &2 Y50, AL A4, 55 HARE
AHE 71710] 302 % BIEE|D] B ALS B AR S HALS RIS HAQIS A S A2 o2
A SFE RILUCHD JHYBICL 0 B2 00Y & HAYYE ALZ J|7H0| BHEEES MY E T2 ot
302 F AL AL /710 BHEED B ¥ ASE HAASE HAS RHES MY TRIAS
Zb2t AT ALBAFL, 2,32 B M T2OAS ASSHES NS AL R4, 55 T HM T2ate
S AZSHES KBt
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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 ul2ojg S&

oA 2RO 2L S dd, HEE M= MFHQ Lefn|H E XY + UL
Zt mhetn|Ef ol o 8 Al 2 E 2 "Tibero SQL & X QHAAM0| 7| =[O QUCE B = 2} mfetn|E 9 7|2
_ =o

=
w2 CIOIEH|O|AS Mg mf A 44E DEFAULT Z=ZmUo| Qs ZFEMH, O 7|244E

HA

o
DBA_PROFILES R E Sall &ol& 4 UL,

0

Zzods HAESHE oot

t

ojo
rlo

SQL> ALTER PROFILE prof LIMIT
password_lock_time 1
password_reuse_time 30;

Profile "PROF" altered.

12l sSQL =F0| 2dEH PROFO|2t= Z2MAUL IfAQET 2F Sl4+E it 42 Ad &=
SEI 1Y ZE K| ST Eot o ALESt I AAE =302 S SL WAREE A HEE + BTt

Chs2 Z2ue S AA st= of ofCt.
SQL> DROP PROFILE prof CASCADE;

Profile "PROF" dropped.
AMAste = 220t
AIESHH Y Z2mA S X et ZE ALE RS

s
AR SHA| B
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5.3.2. Z21} X|H™

CIE2 MAEXAES dde o Z=2oY S X Est= of ol

SQL> CREATE USER Peter IDENTIFIED BY abcd PROFILE prof;

User "PETER" created.

=l

4

ot Ojo

SQL> ALTER USER Peter PROFILE default;

User "PETER" altered.

SQL> select * from dba_profiles;

PROFILE RESOURCE_NAME

2 profl ZZ2I}A0| M Default =2 U 2 HF 5t= 0 O|C Default =21} 2 Cf| O|E{H| O] A S 4
P 7222 S e 5= Z2atolnt,

DEFAULT FAILED_LOGIN_ATTEMPTS
DEFAULT PASSWORD_LIFE_TIME
DEFAULT PASSWORD_REUSE_TIME
DEFAULT PASSWORD_REUSE_MAX
DEFAULT PASSWORD_VERIFY_FUNCTION
DEFAULT PASSWORD_LOCK_TIME
DEFAULT PASSWORD_GRACE_TIME
DEFAULT LOGIN_PERIOD

16 rows selected.

22 ASAIEE MEE TR0 HuE
To| BYE AES HOI 4 ULt

PASSWORD
PASSWORD
PASSWORD
PASSWORD
PASSWORD
PASSWORD
PASSWORD
PASSWORD

UNLIMITED

UNLIMITED

UNLIMITED

UNLIMITED
NULL_VERIFY_FUNCTION
1

UNLIMITED

UNLIMITED

Z 3|5tz Of|O|Ct. PETEREl= AMZAH0| T_PROFEt= Z2

SQL> select username, profile from dba_users;

USERNAME PROFILE
USER1

PETER T_PROF
OUTLN

SYSGIS
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5.3.4. VERIFY_FUNCTION
ok

5.4.

SYSCAT
SYS

6 rows selected.

Tiberod| A = PasswordE A& &
ALt

2ok S QI3fl Verify _function2 Z Password 80| X gt2 & &

Ct=2 2 Default Verify_function2 A& 5t 2 L4 st= o 2{0i Cf e AHO| LY.

® _20001: Password same as user .

HIZH = Z 0|7t 4 0| -&0|0{OF LY.
® _20003: Password too simple.

HIYH ST} of| A517] 412 {0|H Ot=ICE Default| A A& =l =Ho{(welcome, database, account,

user', 'password', 'tibero’, 'computer’, '‘abcd’)= A & 4 giCt,

® _20004: Password should contain at least one digit, one character and one punctuation.

=

YHZIL AL 24 S+ A7 HO = 104 Z &6l of

rok

FCF,

® _20005: Password should differ by at least 3characters.

HEZ O|™ | H|HH 2 oF HO{ & 374 Of ¢t EEt0of Shrt,

o015

of gt

AF2RHS O O|EfH[ 0] A9 RIS Of Z 2|2 0|M Z2 IS A sl 0 o T A7|0f Aol of 3t =&
=32 20f wolof B}, 0 S %m 207H9| Bl 0| 0] 302 AF2 X7} & 25t 2 22tH DBAS "207
BIO| 2 * 305 o] AFRXI"E A Al & 600 O] SHE Rofots S 435 0f BHCf,

SUS A7te ez she &elo|ch ety M| 5850l Ha|E 9/ DBAJ 20{E SAS 2ols
S oigt2 0|2 HolFiE 600 O] S R0 RIS AME Wl olm SHO B2t M of 7HH
Rich,

HEHRole)2 02 SHES 2O} £2 ZH0|H slLIO| B 2 M AFSXIOIA £0IE 4 QICt &S M4}
ZLF 7, 201517] 2a) A= olof W= SOl BRI,
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ods = =l A
5.4.1. gt MM B0, 3|+
22 98 ddstALr HE, EH S F0{st= oO|Ch AFEX} SYSE FH 57510 ALEX} Peter0f 7|
CREATE ROLE, ALTER ANY ROLE, GRANT ANY ROLE EH 2 £t L},
SQL> conn SYS/tibero
Connected to Tibero.
SQL> GRANT CREATE ROLE, ALTER ANY ROLE, GRANT ANY ROLE TO Peter;
Granted.
of g 44
22 9g s 4dst= ool ct.

SQL> CREATE ROLE APP_USER;
Role "APP_USER" created.

SQL> GRANT CREATE SESSION
Granted.

SQL> CREATE ROLE CLERK;

Role "CLERK" created.

TO APP_USER;

SQL> GRANT SELECT, INSERT ON Peter.EMPLOYEE TO CLERK;
Granted.
SQL> GRANT SELECT, INSERT ON Peter.TIME_CARDS TO CLERK;
Granted.
SQL> GRANT SELECT, INSERT ON Peter.DEPARTMENT TO CLERK;
Granted.
222 0NME 7IE2=2 Y= Hetof cf ot A™HOo|Ct,
oAat oy
APP_USER CREATE ROLE &2 AtE35t0{ 9& APP_USERE ‘44 Btrt.
A AE S3 QI CREATE SESSION 0| &g APP_USERO|| F04 &It
APP_USER 9 &t2 {2 AHEXH= | O[HH| O] A0 H&E 4~ ALt
CLERK CREATE ROLE & AI235t0{ CLERK &S 4 otrt.
o2 7H e HO| 20| A7|at A S0 F0{E LY.
— Peter 27|00 % & EMPLOYEE H|O|20{ SELECT, INSERTE & 4 QLY.

His& AL X} 22| 2} Clo[E{H|o|A HoF 109



g My

— Peter A7|0t0]| %38 TIME_CARDS E|| 0| 20i| SELECT, INSERTS &

s 4 QUCH

— Peter 27|010] ¢k DEPARTMENT E|O| £0f SELECT, INSERTE &

g+ UL

oe 50
o83 T2 2ol A ROIE 4 UCH OIS ST CHS 7t 20| %3 APP_USERS % & CLERKO| £0{g
4 oIt
T A

SQL> GRANT APP_USER TO CLERKj;
Granted.

2ol SQL &0 4 E|H HE CLERKE F0 &2 AAS Xt

A SA0| HE APP_USERVI 20511
™5t CLERKZ} APP_USERO]| &0 Z£8tE ZE SHE ALS

g 4 UA =

AEsS R0 L2 AEXE O IS CHE MASKIO|A CHA] 208 4= QUL ©f, AES R0{5t= ALEX}
7t 1 S&S chga 240 WITH ADMIN OPTIONZ} 874 £0f grotof shrf,

SQL> GRANT CLERK TO Susan WITH ADMIN OPTION;
Granted.

SQL> GRANT CLERK TO Peter;

Granted.

?12] GRANT BEO| A L™, ALEXt Susan2 RO E S CHA| CHE AFEXHOA 20{E &~ UM
I MEXNZREH IS 2l &= UL SHA| 2 ALE XL Peter= CLERK He S A S & D H9ES
CtA| CHE AR XA R0 5HA L 3| =5HK| = £ StCt

— — A
SHERS
CHE MEXZRH IS 3|£A7|7] sl = REVOKE BE S ALl OF STt DBAE AtMO| &F £
O{5HA| b2 Ho| tHal M = THE AFSAIZ FH =l+2 4 QUCH
ChS

2 A Xt Peter?t @& CLERKS 2R E H& APP_USERE 3

5= of o[ Cf,
REVOKE APP_USER FROM Peter;
REVOKE APP_USER FROM CLERK;

29| ool M = 3|4 CH AMO| AFEXFE 2 &H0|

=

rn
M0
IF
ro
ol
e
—Ol
o
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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 192.168.2.0/24

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

</homelftibero/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

H

-

rr

— Ct=22 LSNR_DENIED_IP =7|3} Lt2tA|E & 0| 85t E20|HES HEX I H S S Rfttste= Y
o[ C}.
<$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,

M58 ALZ XL 22| 2t Clo|E{H0] & HoF 115



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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o

poY
o
0z
OH
_O't
rn
n>
:rl::l
_O'L
rn
e

12l SQL =&0| d&35HH tiberogt= AHEXZHH| Ol S S 45t 1
Al glol AL 7|5 "2t

o

]
=
_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

o

1]
K

AEXIE ZAS A2 2 X-E 4 ULt SYS AFEXtOf| Cf 8F ZHAL=E “5.6.3. SYS A A0
bt

0
2]

Y
f

—

o

ZArE &2

rol

5.6.2. ZAL 715§

AAL 715 (Audit Trail) 2 B S +A T ALS AL 30| ™ A7(0F AA, +& Al MM ID &2 7| =
Cl

HEQ} AlHE SQL =&o

Hu
°
Bl
2
[l

LA 7|5 K

AL 71 52 $TB_SID.tip Tt 0| 4= AUDIT_TRAIL It2tA[E{0f w2t O OB H| O] A L & E= OS It

N

[

o M 4 AULCH OS U0 AL 7| 5= M Este 2% ool /X2 2| 7| S 22 $TB_SID.tip
I} o] AUDIT_FILE_DEST It20|E{ @F AUDIT FILE_SIZE I2t0|E{ 2 M5 4 QUCt,

=22 ZdA 7152 ME | A& X|Fst= ol o ..

<$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

H5E AL} 22|92} Clo|E{ 0| A 2o 117



<$TB_SID.tip>

AUDIT_TRAIL=0S
AUDIT_FILE_DEST=/home/tibero/audit/audit_trail.log
AUDIT_FILE_SI1ZE=10M

|2t 20| MH™3SIH ""/home/tibero/audit/audit_trail.log"of T 10MB2 7|2 ZAL 7|2
O] MZElCt.

ChE22 MEE dA 7|52 =0 cfet HFO|Ct,

g5 Yy

SERIAL_NO EGMHNES AEE = Us EX 719 7HEO| T
S0 Actives 4= U= ME 2 7= eHd X 0|0 13 Activeet ME S 4
85t ZA 0] Session IDO|Ct, Session ID= MM 2 AldEst=d SHA 7+ JALCEH
Ol € =01 1 MM0| +~AHSICHI 2= £ S OFA| 1D Close® Ctg CHAl
Open&|Of =~ StCtL] S M THe3] Session IDTH 7FX| 1= 18 M M0| 4=
Aot F M A S AlEe 4 gl =Tt =, 18 MM0| Closest?| ©of 4=
Mok M43 10t CHA| Openst] =25t O| = MM S AlEe 4 QUL
2tM Ol & ol F7tAQl eIt Be35td 40| Serial Number(SERI
AL_NO)O|C}. O] =XAt= MMO| THA e[ AL I ALE E I S 750 Session
IDet 20M EE ME S AEE 4 U =ICh

AUD_NO Mol €2l otF 7| SEl Audit A E 2|9 =XtH 0l HSO|C},

STMT_ID AuditS 7|2 Bt StatementS Ita St LEZ Physical Plane| i X QI
PPIDO|C}.

CLIENT_ID TiberoOl| & &5t BE 2 A ot =5 e S2+0|H E 2| 0| §0| CHClient Name
oz BHSt= A0l o FEe o).

PRIV_NO ol & StatementS £ 5= O0f| 225 Privilege H30|CH LIE X2 &

4 £ System privileges(SELECT_ANY_TABLE S°| ANY A|2|X), ¥+=

Object Privilege(select on t10{| A select)E 2| 0| tCt.

ACTION off & Statement’t 2= dSAU=A FE LIEH = ZEHO|CY,
- S:d&= olnjgtot
- F: AIf E <f0|5trt,

USGMT_ID S EHMM S 2|8t UndoE 7|58 Undo Segment IDO| T},

SLOTNO Undo Segment0| 2| X| St SlotE & O{ Slot?l X| & AlEE 4 Ql= Zt0|Ct.
EMMMNO0| A E5HH M Undo segmentOf| A Slot 5tLES &FZHEHOFOF BHO
t2tA Undo Segment2} Slot NumberE 0| &350 S Al ActiveSt ERHM M S
% Altéiél- 2 O] E}-

- = T M .
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s oy
WRAPNO SERIAL_NOZI M2 ?IeF 7180l HEJCHH WRAPNO= EHAM M Z
st 2ItA QI YHEO|CH ERMMMO| Bl 10, £ CHE EMMMO| sff &

= MALESHA =H O] gto] S7tstA = .

Ct.

whabM 3709 M 2 (USGMT_ID, SLOTNO, WRAPNO)S 0| 253 1} 7{0f
HEUH DE EAMMS TEI0] SHLIQ EBWMS AHE 4 YA

AUDIT_TRAILO| 0S¥ A2 219 HEZE AuditS =71, DB £ DB_EXTENDEDY Z <0

SYS. DD_AUD H|O| 20| InsertE 5t0{ View EEl 2 20 FC}.

1]

|

1. $TB_SID.tip It HAF0j| 2+t XA et L &2 "Tibero &L QL M"E FH A SHC}

2. SYS AFEXIOf Ciet AL 7| =2 TIO|E{H| O] A0 M &K =Tt SYS AL A0l T 8 A=

t
“5.6.3. SYS AFEXt0l| Ci et ZAPE & 1B

2A 7|22 08 THY = 00| EfH| 0| A0| MAEICH OS HHUO| HESIEE MAEH A YW EHAE T
Yol HEf2 MATDE A LH8S Hater 4 UCk Ho[E# 0| A0 MASIE S 4FE A0 ot
o MX HE S8 LAt 7|22 T3|E 4 UCH

SRR Mo

DBA_AUDIT_TRAIL  |OIO|E{H|O] A0 X &E BE ZAF 7|22 X 3|6H= Holo}
USER_AUDIT_TRAIL |CO|E{t[0] A0 X &HEl &l ALBXtS| ZiAt 7| 22 3|5t Kol

2]

M Rl it KA Bt LE S "Tibero &% PHAA"S & 1Btk

5.6.3. SYS A2 X}0f| CHst ZHAL

SYS MHEXS BE 2 2ot 2| O| R 2 CHE AEAS BB = L E YAH2E ZAAMEILE SYS AL
JI2H2 2 ZALS th &0l M M2l 7] of 20l AUDIT £= NOAUDIT BE S AF8sll ZAE 43
M 4 gl

SYS AFEXIS] BHS ZHALSHY| A= $TB_SID.tip IFY 9| AUDIT_SYS OPERATIONS II2tA|E &
SHCE SYS AP At HHEE HASIES MESHH ot ZE S%0| OS ol 7| S5

v'2 4o
o HQk A40| 0| R.2 T O|E{# 0] 20 &= 7| S = x| Qr=ch

—

—
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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

|2} 20| A 5tH SYS AFE X 48
Z|CH 10MBo| 37| 2 XN FE=ICH

ro

2 E S%H0| "/home/tibero/audit/audit_trail.log"of
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Mo iy 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

ne ¢ EE uted(Control file), CIOIEf T+ (Data file), Al ute (Temp file), 21 1t (Log
_I

o HEE 1l (Control file)

oYU 2 TiberoS 78t Z& Tl ?(X| 2t HIO[E{H| 0| £2| O] & S HIO|E{H|O| A9 2SS
= LiYO|T}. 53], TiberoZt AbEst= HIO|H e, 211 WU 59 B 27t 7| FE L HE
22 TiberoE 7|5 I 547 22X & EHEHst= O AFSE

£ I 2 oMol &2 =0 N2 SRt LYo 22

Hgetoh o 7| & = XI5HH g THE[H 0| ZojTt st ZHEE s PoﬁfII X5t E’—P
ZEE

e S 0|85t 57 4 UL

inl
rn
Mo
i)
il
E—'
2
2
I
;
Ral

ox
H1 o

m
M
E_l
1o
rlo
o
=
lo
E
o
o
=
o
i
Y
0x
_O'ﬂ
rir
E—l
1o
2
st
ro
0
HT
i
of
kJ

o
|0
|o
Hu
>
ﬁ
rz

10
>
é
=
1=
e
_O't
nr &
oL
1=
|0
& 2y
?2 &2 |0

u
o 2@
>

Ho

-+
>

8+ CREATE CONTROLFIL

g 8
EE 01U NS AL HEE 1Y

™o o IN
ro

2 HorE
il

i 4n

0C 2
Il
N

>
|0
HU Jio
o
i

= 7AI5H7| flsi M= HIO|EHH| o] A0 IS
IHQI O] MM 22 uhoi 5| OF O, 9455 el

HH o

-

b
N
_ott
up X
I

o Q0N
_O’L
rr

In

> A
0z
rE
Loj

1
e &
ob
_O'ﬂ
rr

Il
Pl

= -

all

2

oo
0 N

_Ol
rr
ox
Ho
=2
=
=
oo
ok
4>
o

e OJ0JE] 1} (Data file)

ClOJEf MU 2 ArEALS] U0 & MYshs mtd 244 271 ot 8 Hio|E 0| A8 Fd5t= 7HE

0]
Saet oot

=

Permanent B| 0| = £ 0| £ 2} Undo Ef| 0] = A O] A0 M F2lgh I 2 B|O| =, 21 A S2| O O|E
H Ol & A S N Fetht. B0l = 2B 0| &= o 74 O] &2l O] It =2 O FO{ X|H, et | O]
StLtel B Ol 2 AW O] A0 &otrt, B OB T2 AFEAIS| HIO|E 7t 22| H 22 MEFEl= SU0|22
HEE Al 8ol OF SHCt.

o 2UA| T (Temp file)

Mozt uiojpr =231 121



It 2 OO EH| O] AT M 2 2|0 M XMe|e 4 Gle Y S A2 HOIH & ThF = 89 HAIZ A

Tibero= A}
O HOIHE & I

o O
2
10

>
10
ru|m

e[ty |lol @8 S ek e I 21 Al B O] = (Temporary Table)
ooy mds M%@EL Ciolef me= Al HO|S AH O] A(Temporary Ta

blespace)Oil Bt Zoleh 4 QU1 A oS Jta 4+ Act A
Al I 2 G O|E{H| O] AE FY 5= T I0|E17r aﬂl’ﬁ CZ MK = A1 2Y S0 HAZ AMEE =
FHol2z Ml Wit

e 27 W (Log file)

O o2 208 MYots TUOILE HOJH T 7|SE= WES MU =22 7| Sote U=
M CIO[E{HO| A S S M AFSSEL 20 L2 29 S0 =822 MAISE = 22t 20 It
L HAFEE 22l 21 oS E245h= 0F7H0|2 21 mhd 2 LHFE O,

ARCHIVELOG ZEZ 2Y¥ 5< w2t of7to| 2 21 1t o] BHS0{ X Tt NOARCHIVELOG T = 0| A
= 2240l 27 It 0k AF2 SHC NOARCHIVELOG ZE0M & AN E[0f So{X 21 mho| S
ez S4gmf B2 A ool MECH 21 It 2 HIO|HH| 0| A S SRAE OO|H IS
& ME 2 S7517| l6lf, OiO|E{H|O| ATt O E A HA KO t=X|0 thet 2= HEE 7| Setct m
2hA Ol O| B b uf &7A| HE=Al B4 S SH OF BHCt.

m4>

6.2. Y]

O (Backup)2 O 7HX| RE2 &2 LE
YA S I STFEStAL A LA” HES

|

| O|EH| O] A& 2 =5t
At

4 =
FAISH| ?let Xt E= 710

-

Tibero= HIO|E{H|O| A & Wst= YHSE IA F 7IX 2 LHFO £ S 4 AT

o =2 ol

=o| N MYO|SHE|O| =, QA AJF A2t 22 HO[EH 0] 29 =2 THel & #Yste RS

TiberoOl| A = 0| £ </ 5l tbExport2t thimport 7E 2|E| & A 35t ALY, thExport2t thimportof|
Mgt L &2 "Tibero RE 2|E| QHYM"E E O THCE

) >|H
o ol
-

1

o 22N 2

22| #2{0| 2+ CIO|E{H 0| A5 TH5HE S2IH0l IUS HSHE ZHO0IH STRHOIA THY = A
H(COPY)2 2 Q5 2 S E£5iCt 22| 9jo| R npA0) = O 0|E| DU} ofzto|= 21
melo| Qict 2210l 21 T2 NOARCHIVELOG 2 Z0f A ClO|E{H[0| A HA S Welsio =7

d0 2k 2ln[7t ALt

Fol
COIE{HI0| ATt 2 B 1f ATl DY SN HYS Aot U2 HHsA 28R o
st
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I~
6.2.]1. HHO{ =
CHS S TiberoJ}t M Zot= oo ZEo0|CH,

o 2Eg o

I~

ClO|E{H| O] A5 ARCHIVELOG ZEZ 2P & mjef O X| it I AISE
Ct.

4>
$0
rr
1E
I?

T
F
el
in}
il

BE =L

ARCHIVELOG 2= |22I2! #2{(Online Backup) & = Hot BackupO| 2} StC}.

CIO[EHIO| AT 2 & f e

o

El

=

rlo
]

E

M
E—l

0| 7tset
S

OlOI |.

ST %Y = o702 21 e of A|Fof whef HjOf & I ol e Al

=

ikl
r

NOARCHIVELOG 2 = | 2 = 2}01 U 2 (Offline Backup) &+ Cold BackupO| 2} S,
7| 2% 2 2 0 O|E{#| 0] A= NOARCHIVELOG 2 =0|C}.

FEA| TiberoZt &4+
=0l AH[AZE S X EH o =T 5+ = O
o

1
|0
Hu
o O
]
il
S ox

e Consistent #1

TiberoS 7536*’51 OF ZES JHOAM HHsts LHOICH A o = “6.2.2. H Y H "2 "Consistent

. =
"o x}
I:IHO-{_;l: 3

OII

r

e Inconsistent B A

Tibero2| HIO|E{H|O| ATt 2H S Mf HASIAHLL JAH 2 SEE[X| 42 AEHO|A B SH= Y
o|Ct A& o = “6.2.2. ¥ A3l 9| "Inconsistent B "= &1 6tCtH EF NOARCHIVELOG BE0A
= et EMII &g = ole8= 0] WH2 SR E|X| #2=C

-.-

=2 20 M= TiberoZt M S5t 2218 & =2 HQl MY S0l et WS ddst= o E 29

— o

ro

QY HHE HHHO| CI22 % 0|5 2t

OlOlEf mUolLt 21 utd ol Z 0] = CO|EH| 0] A AEHO|| 2N
o2 A2(Consistent #HH)Z LIS A

= —
Zt Hio|E{H| 0| ATt 2F S0l A 2(Inconsistent B4 )2} 1= X|

ERE=

MloZ wiim 55 123



[
m
1]
Jsl
ne
1=
e

HAEE 02 Sc(Hol WA =2(Fol W g 25 X[ASHX|CH Tiberod| M= HEE ItA Q| =

A S FHBICH SN MY 2 M At AFE O] SESHY| I 20| 45 YX|5H| A 28
StX| 4= 0| ECt. S2|A HHA| T|o[H2 Hetdas & F7] fdll 2= Olo[H mtd S el
ool ZAEE ot S s F0{0F oot Ol O|E{H| O] A2 0] HEIF Aot B0 = HEE
o == MYste =28 HHS AFESte A= STt

OS2 HEE T2 2 =28 M 2 Z tibero6/backup Tl E{ 2|0 U= ctrlfilel.ctl IO, =2 F
OS2 HEE It ol MH F2 ctrifilel.sql THOf B4 5= Of| O C.

e AEE IOl E2|X WY

[0l 6.1] HEE L2 S2|= WY

SQL> alter database backup controlfile to
"/tibero6/backup/ctrifilel.ctl”;

Altered.

M

o ZES IOl =2

I

[0l 6.2] HES mtdo| =% W]

SQL> alter database backup controlfile to trace as
"/tibero6/backup/ctrifilel.sql™ reuse NORESETLOGS;

Altered.

MM = ctrifilel.sql T 2 CHS ot 2

rlo

&

mjo
H
no
ro
il

[0fl 6.3] Y E HESE ufy WY

MO

CREATE CONTROLFILE REUSE DATABASE 'inventory"
LOGFILE

GROUP 0 (
"/disk1/1o0g001.1og",
*/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
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NORESETLOGS

DATAFILE
*/diskl/system00l.dtf",
*/disk1l/undo001.dtf*
NOARCHIVELOG

MAXLOGFILES 255
MAXLOGMEMBERS 8
MAXDATAFILES 100

CHARACTER SET MSWIN949
NATIONAL CHARACTER SET UTF16

| _U_l.OIQ AHA—l S|-

RESETLOGS= iEE ool 4ol Xge 2 TS0 Er OI dd=2 Edlo
= 5 o2 Z 2= NORESETLOGS

¥ RESETLOGS

=
2 $3otof ZHES

= S o = | S - S HA %m%’%ﬁg@—?—ﬁberoe 7|
SotH YAl Y2 EMSHK| LF=Ct AES LS MZ St E 2 BHEA JA| I = F7156H OF
QA oIt = 0| Bet 7|s= AFESE = ATt

[0l 6.4] HEE WU HE MH

CONTROL_FILES=$TB_HOME/database/$TB_SI1D/

0

F=2F 20| MOUNTL} OPEN AEf0M HEE o =EE2 X 3|5t8{H 55
FC}

=l

V$CONTROLFILES

P
Yo
rol

[0l 6.5] HEE utd =3|

SQL> SELECT NAME FROM V$CONTROLFILE;

/diskl/cl.ctl
/disk2/c2.ctl

2 selected.

CIAl S 3F I ol A= $TB_SID.tip LU0 BY= ZHEF mte el XS [0 6.5]2
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Consistent HHY]

= 20 M = Tibero7t §¢H 2= S=ot 70| West=s YHS AF et

Consistent 4 = &l 5t7|0f| %M A HEZ ofd, HO|H I, 21 mfd S =3 gHet
LS 2 MOUNTUL OPEN &EHOIAM SH 7 VSDATAFILES Salf HIOIH It S X 3|5t= YHO[ICH o
7| MOUNT= Tibero2| QI AEH ATJF A X El HEfO|H, OPEN2 ZIE S 0| 2olot 2 & Tl 2Z

= B E 2ln|etet

[0l 6.6] CHIO|E{ 2| =3

SQL> SELECT NAME FROM V$DATAFILE;

/diskl/system001.dtf
/disk2/undo001.dtf
/disk3/user001.dtf

3 selected.

Ch=

rlo

22101 27 1t S MOUNTLE OPEN AEHOM E3|5t= g0l Ct.
[0l 6.7] 2221 21 melo| =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.

220l 1 I 2 ARCHIVELOG Z =7} Ot Z 20j| &= Q5| 94 240 ZCh ARCHIVELOG 25
ol M= 22tel 21 mo| Ot7H0| 25| 7| [ Z0il OF7to| 2l m S W5t o EICt U Z of7to| =
2l It 2 LOG_ARCHIVE_DEST X7|3} meto|E{of M & = 2 X|of| & &=l C}.

Ol O[E{ H| O] A= CtZ 1t 20| NORMAL 2 E 2 ZZ5|{ OF Bt
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SQL> tbdown NORMAL;

Tibero instance was terminated.

CIOIE{HIO| AT YN o2 SEEH SEAMEZ M S5t Y SAH B S ALESH0] W Bt

Inconsistent 44

=2 Hol| M= TiberoZl 24

m9

zp

dgetot

M

P

ol
rir

HIEH
o=

mjo

Ci O|E H| O] A7 2F SO[H
P

2 Ao BHEOE AtEsH Hlo
o™ =21t 5

= B oS
g= 25t Tiberoo| WA Al X1 T2 E S0 OF S

ro
— o

_
= [LE

=

alter tablespace {tablespace name} begin backup

alter tablespace {tablespace name} end backup

begin backupit end backup =& AtO|0l= 3l E HIO| = AHO[AS] HA A

stof| cifst 271 0L
j 20i| OOl E{Hf| O] A0f S 0| 7S E| Al =l T, begin backup2 Al &6 0| F 0l = M &561A MY S 2= 5t
1 end backup &Ej £ = Al Of Bt}
Inconsistent A 2| MA| 2F 2 Chg 2t 2Lt
1. A S B0l AHO|AE M Bt
[0l 6.8] Inconsistent 44Q] - Ef|0| & AH|0|A2| MA
SQL> select name,type from v$tablespace;
NAME TYPE
SYSTEM DATA
UNDO UNDO
USER DATA
TEMP TEMP
3 selected.
2. WAHE HO|= AHO| A0 &6k OO|E MY S X325t = begin backup, end backup &0 S AtE St
o P =S +ABICLH 0| & S0 USER HIO| & AHO|AS MY AR E 7HE st s+~ oot

[0l 6.9] Inconsistent Y8 - begin backup, end backup H&E0{2| AlE

SQL> select f.name

from v$tablespace t join v$datafile f on t.ts# = f.ts#
where t.name = "USER";
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/disk3/user001.dtf

1 selected

SQL> alter tablespace SYSTEM begin backup;
Altered.

SQL> Icp /disk3/user001.dtf /backup/
SQL> alter tablespace SYSTEM end backup;

Altered.

6.3. S

TiberoZ 2YBHCH =01, O 4% 28t FO§ 2 Q15 FAH 9l Clo|EH 0] A 2O 0f2f 2 420l

4 QICH BTE HOI7F LS S SHsHE Y Yol

=75 512 B @&l o O| {4 0| A7} /0{OF BT, Tiberoi= GO/ E{H| O] A0 A ofLp= RE

0 mheloll 7| S BHok math] e 0| 2oj oO|E{H|0| A0 Yojit B E Hstol HHefAE 215
=g 4 UCh 20 OFU0I S AHBUEIX 92 EMH0| 25 Cl0/HE TeEof YUct 2RE O
Jlol= 20 OiUR 20 Y B ARSE & ULk

CIOIH mof 2 219 HEE 7| S5t g2 o =l
OlE{H|Ol & 2F Y ST AEMA 2 Aol gF =1 1 o[ F9 _?EFE YA SHX| BLotof ot
CIO[E H O] A0 Xl 5771 O FO{ M FI & JEf 7t 2|0fOFEt 7| S & 4~ QUL

AHUE X b= O 2 S+5t= 2t

CIOIEHIO|AE S2E W HOoHA 22 EMMMEO0| 2Fet HE2E S+st= IOt

6.3.1. FE @cH &3
Tiberos FE EEEHE dME = &P S 51 SHOM EH Ct3 2} 2O

e NOMOUNT 2=
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6.3.2.

NOMOUNT ZE2 = ALt S7E 4 QUL 0] ZE0|M = HO|EHHO| At ZHEE iU S Y &
ACH MOUNT 2ZEZ SH5H| M= EE Tf0| A0{Of et ZHEE Tt o| AL A EE Tt
o X0 7t 2ot H 20 = NOMOUNT 2=E2 S&5tH ZHEE ot 2 M4 5tH MOUNT ZE2 S

=gt 4 QLLh,
e MOUNT 2 E

MOUNT Z =0 = HO|H I, 2efel 211 o, ZHEE It ALO|9] HEl & A Atsto] TiberoE 7|

S TH|E oot M o] 25 £ A AEHO|H OPEN ZEZ S&Hg 4 QUCt o S2(& QI Fof
7t SR ALY, SRE THUOo[2HH O|C{o 5771 225t MOUNT 2=2 S&8HCH MOUNT 2=
Ol M= A et §2 =3|7t 7hsotd, 0lC| S E +d S ¢+ ATt
e OPEN 2 &
Tibero2| CO|Ef mQY, 220l 21 oY, AEE IHY0| LAY S {FXI & o2 OPEN ZEZ S &
4 QUCt OPEN ZEO|M Tibero= M IS 10 JH 22 SESICH Lot AL XH= HIO|EHHO|AE
O|8e + ULt 2= 212l HEHQI HIO| & AHO[ A0 AMZXAI H 25t M i H HO|E AHO[A
£ =22tQ! MEf = Metofjof St oM CHE T S3 LGS FXI5t7| sl off S H 0| = AH O] A0
=2tel 0jc|o| 51L& &3l of shCt.
_r A
= S
& H3(Crash Recovery)= TiberoE 2Yot= S0 Y™, AAH Ol 4, X S5 S22 HO|EHH| O]

LIMHIEYHCE SEEUS M AEAS BF Ql0| M52 2 S+5 = A S ofnlettt. 577t 22k
™ TiberoZt &R o 2 = &5HCY

o o

OII

ol 271 upel ol Lf & & OfA H|O|E utof 2HE =X b2 # &2 7| 53510 TiberoZt H
HHo 23 AES gHE S0t b ol et SR E S7E AIFOAM 7B
Mol E E=dls A 22 Lis & UL,

[ ]

o
=1
E_l
Ik
Jo
-1
>
N
nx
0

Tibero= B Ot& 57 AlZHE 43 &4 A= 7/ 5(Mean Crash Recovery Time)2 A S35t QUL
Mean Crash Recovery Time(O| 5t MCRT)2 It& S7A| 2RSH/OSI+-E SHEL2ZM B ot 5
T AlZkE =F= et

MCRT= CHs Weth[E & 8ol =2 e - AL

mt2io|E AY
_MCRT_TARGET B oh& 57 A 7ZtE Ao (7124 1800, Tl X)
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6.3.3. O|C|0] 2+

TiberoE Fd5t= MO S22|HQ £2H0|LH JYH 2 A4S + glec BR7tHde 4 ATt O[Tt
A2 O 0| AV AR o2 SXE 4 Q2 2315H= 1474 0| 0|C|0f H7-(Media Recovery)O| Cf.

oicjo] =7 2 XANS2 2 O|FHX|X| 4=LCt. DBAZt & &S mtesiA Zeet S AAlste dH
of 2ol sttt 57 HEAFESE QLRI LAY o™l JtE =2 AFEIK 2 X, AL
A B TR 2 & X o 20f w2t 218 E4t(Complete Recovery)2t Eot8 5

T

X =3
=etel 21 ool kg £ 2 2 A7 25 gFgsh= 0| o] S+0[C,

=

seid =3
=etel 21 mA ol EZ7HX| 7L ot 1 0| el S A EMA| S5t A S Yottt 208 5+ =0
Ht= Al RESETLOGS 2 EZ TiberoE 7| S5l OF 8Lt RESETLOGS= =20 271 mtd S =7|3}ste=
Z0|H, A 22tQl 27 ntd 2 H|O|HH| 0| A5 Al ASHR| 25 I AFE Bt

RESETLOGS?} 2 @38t 2= LS ZCh

o SR DL SAE S EF
e RESETLOGSZ AEE IS MMst ZL

RESETLOGSE Al %5tH M 22 O O|E{H| O] A7t 2 %017& 1} ZC} RESETLOGS O| & 9| | o[E{
Y, 27 0} RESETLOGS 0| 9| It 2 MZ 3 8tk[X| 3J=Cf RESETLOGS O| & o #4 ¢ mt of Lt
27 0t S 0| 8510 RESETLOGS 0| £ 2 5712 4= QiCt. EE6 RESETLOGS 0| 2| it 8 RESETLOGS

212 st= 2T 27H55I0t 2t RESETLOGS EEE 7| S8 Z 0/ = BHEA|
__rl.

RESETLOGSZ H[O|E{H| 0| £ 5 V[ Sot= ™

ro

Cf

gjo

o} 2ot
[0l 6.10] RESETLOGSE 0|28} Cf|lo|E{Hjo| 22| 7|=

$ tbboot -t RESETLOGS

0/C|0f =3 3792 MOUNT 2 0| A B 0| SO{FICE el T S AFS S0l 257t 2y st U S =
S WY BUE TYS WS AFOZRE 2 FE SY NHIK HYEK U2 HetE 21
U S ALBHI0 BTEHE WYOR Lis 4 Tk BEd 22 BYTO 2 E TiberoS YA QI 20|
E7h55Hch

0/CI0f 7S 913 Foj 7k L4 5 T} S SHot =75 0F BICH OIS 9Ush CHS I 22 HE M BCH
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e VSLOGFILE

e V$CONTROLFILE
e VSLOG

o VSRECOVER_FILE

o VSRECOVERY_FILE_STATUS

0jCiof BRE 20 U St T OfE{ M0 A0| & ATHE BI st R BITE ClO|E{H 0| AL S
=70| We 21 HARS HAY 4 OIEr SR R 20 TUS 57| 25 AIHA HETL A4S E
Ch AIZIA $5= CO|E{H 0] A7t 44 E 0| $2 BHS0{Z 21 THU0| U2 HE0|H, 2E 21 1Y 2
SiLto] RYUEH A HMEE ZECH NHA WEJH 2 20 01U0| 22 21 HUO|CH AJBA HEE
Of7tol= 21 WA HP WA 0|ES S U 4 UL, 22tel =1 WU FP VSLOG HE S &
4 lck

6.3.4. 22}2l o|C|o] 23
Tibero® 2Y3Hs =50 Y2 CIO|E THU0| BRAHOR ANE AL YO SHEt 4 ol F2T}
S48 4 9ICH 0|28 2 R0 OPEN 20 A a5 ClO|Ef Telo] E2HE §0]2 AH 0| ABHO|CI0f =
TE S 4 9ICk 01740] 22f2! OC|0] HT(Online Media Recovery)o|Ch. 22491 1]CI0f =i 2
A =701 58,

6.4. S 22| X}

2 & M BECH e GOIEHI0| A V2K Mg XE X
oE ICF 1LY LY R CISSt 7| S 2 MIBRO 2 25121 ALSXIoA
B2 5 4 UCh 0|23 BIS BeH5t7| 9510] Tibero %7 22/ XHOI 5t RMGR)E Al 2 8tct,

0
mjo
ST
o
o

rl--l

6.4.1. 7|2 7|1

RMGR2 CIU5H HQ)/ =1 AILIE| 28 XSIEE M E0 UL Tiberod| M M BE = RMGRS| 7|5

e Online Full Backup

Tibero H|O|E{H| O] A0f| &6+ MA| C|O|Bf LY & 22tQl A 5ot 2212l e S @il AM = OO E{H| O]
271 ARCHIVELOG 22 E0[0{0F Bt RMGR2 A& 2 2 | O|E{H| 0| A 2| Begin Backup 7| s & AHE
S5t 2 E H|O| 2 AH 0| AE Hot Backup MEfZ THE 11 #H S XIS STt

Q1S 2t2 oMM O|O|E{H| 0] A2 End Backup 7| 52 AHS3st0d £ & H|O|& AH O0|AE Hot Backup
AEf 22 E S| X ST B & Of| O B T S A| VSDATAFILES X 3|5t Ats2 2 AP =C.

e Incremental Backup
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RMGRE Saff 220 B g ko™ 0| & 0| F510 Incremental Backup2 & 4 UL} Incremental
BackupO|2t 1 = 2t3 M TA| S 2= A 0| Ot 2t O| X B4 Io| XIO|THS 7| Fots WAL Z
(o]
A

WOl £RE|E AT BE HIHOR BY 4

Incremental Backup2 5t ™ 0| X0 RMGRE &3l Online Full Backups 2+t0{ OF $HC}. S X | O] E
H| O] Aot B = 0tO] XIO|§ F15t0] W m S PHECE 0|2 § 7| 52 RMGRE Soll A2t ALEE &=
olct
AA .

e Automatic Recovery

2

= O H
mo nn >

RMGRE 0| 8310 BHSO{T #Q =S 0 §5t0f X5 =78 THBICL el HEE HES T}
ol £|0fSiCt 1 E B TUoj +

=30 K52
JECEEEE

o f”9

82+ Z Online Full Backup/Incremental Backup
EEZE 0io| M2 E7tseHo) = MY E HEE 1}
f ol

=]
ST, T, Ofmf off = 24 4 O] =X} 5t= Backup Dest(-o &8)& HAISH 301 0F &+

> H
<
D
Q
(0]

0 o
I
-1
:Oé
M
Il
e u

-

zo|

Ak

b

rir
otol

TAC &80 RMGRE 0| 8¢t 5718 &5ty ?loie 7+ == T 82 =0
oM =75 &Il OF ShCt.

e Tablespace ThHe| B 4 5

0|

|

CIO[EH| O] A S MH/S7ot= Ao 2ReHOIS AHOAU UYL E HYY/=1 HES &

ALt

02 r_>d

ot
>

e Delete Backup Set

RMGRS 0|85t ZAEE I0| SSE Backup Set2 &AM & 4 QUCH AHF| CHAO| &= Target
Backup Set2 Backup Set ID(--backup_set SM)E A 2N XHE 4 A2MH, Backup Date(——
beforetime S4)E Y A|5t= 4 20 = Backup Date 0| & 0f BackupO| O] FH Xl 2 = Backup SetS
AR CjAtO 2 X|H B 4 Szu:r Backup Date’= YYYYMMDDHH24MISS & E| 2 & A| ST},

AbK| St Xt Sh= Backup SetO| &
| 0

= HEE IS &2ot0 2TstEE, #HYOo| 0f
0| MY F=ItHEE R0 =B

Backup SetO| ZX{ St= Backup Dest(-o
ackup Set= AtEXI7t 22 AKX SR A
fo 2 X|JE Backup Set2 &2 ¢+ e 4
AH St SESHA EICH

w
o
m
=
<
|'E|
rIJIO
O> 1%

st T
backup RMGRE S3ff 8 g F s sirt,
recover RMGRZ #0tz2 #YP == 0|5l 5+ & T otrt
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M P

delete RMGRZ #0t=z2 HY=Z S AMEA YH2E FO{Z =20 Y= HH=S

APA| etk

--userid CIOJE{H| O A0 &5 MERE I ARE S SIDE Ofefiet 22 422
INESRelie

--userid USERID[[/PASSWD][@SID]]

SR A YA S 5 A LS ol HUHEE THOR AR B,
HYH S S Q3 stets 270HLIB HIZIHE MBS Q2ie 4 UCt

—--userid USERID/[@SID]

Os?olsSS U2 AE2Z 20I5t= & Userid2t PasswdE = SHX| 20}
= 2101 JtSSoH(E oA = backupit delete 7| S 7HS).

--userid /

-v, --verbose RMGR2| &2l &t2t2 XA 5FA &= THot

-s, --silent RMGRS| A M&Z x| a2 £ Bt

-h, --help RMGRS| &M

A
i, —-incremental 7+ &M BHA O] Cf 8 Incremental backupS & SHCt.

r

-C, --cumulative OtX] 2 full backupOfl CH &t incremental backups 4~ StCt.

=
__
in
o
i

-C, --compress

mr 1

2 10

o
~ g
0z 0%
0x ok
mn
rr
E_|
ne
(TR
N
rr
M
k=)
rn
inl

-u, --skip-unused

W
i o2

g o
© 2

n>
(- |

Jor IE
ox Mo

o)
1z
1% 0z 1%
Nt
mjo
I
I?
Nk
rlo
a
1
o
L]
i
>
04
o
ful

Mok
=
rz
o
ok
pal
)
mjo
N|

o ? RMGR_BACKUP_DEST7} 7| & destZ 8 H
SME FX Lo HWAZE ClAEEE AS2E FHot7int,

full/incremental backupO| S & C|2E{ 2[0f L0{O0F SFLC}.

oo i 1=
= 019
Jf
-1
oN mor oo

o
K

1=
= i

topztole =21 Wl & &t

oot

--with-archivelog

1
i
ol _|>
02t
et
i=)
>0
=4
o
QD
o
=3
c
©
o
il
41
_O,ﬁ
N
10
ror

©
Jh
[0
o
0

tbrmgr backup --with-archivelog

28 AH 2F0M e XEE X A2, o222 TAC-TAS 7
2 £ instance”} active stroage & 2| S St LOG_ARCHIVE_DEST

_I
Sfots 820 etstof X @z
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I
¥

AMof
=00

bk1_<BACKUPSET#>_t<THREAD#>-r<RESETLOGS TSN>-s<SEQUENCE#>.arc

0| £ £0{ BACKUPSET#= 1, THREAD#= 0, RESETLOGS TSNE 0, SEQE
UNCE#+= 101 A2 It 2 'bkl_1_t0-r0-sl.arc'0| = C}.

--for-standby

i
2
02
o

standby 752 QoY U S C}.

2o AH BE0 M= opFto|2 2 WA S X 2SHA| 87| T =20, ot7to[ =

2IE N W/Z R OF Bt

[l

--clone

O|O|Ef I 8HQf 0| & 22101 Redo 21 M = £ SHCHDB 2 2L 0l AR).

DB *=2 QaiMeE =502 2 0tUS DB C|AEEZ|0 721 T 23

--before-time

MAS MM O BAE AlY o|Mo| A SS AP etCt.
(M ZFE A YYYYMMDDHH24MISS)

tbrmgr delete --before-time 20130614165736

--backup_set

1E
I?
mjo
i
=
w
£

H Al =l Backup SetT At St

tbrmgr delete --backup_set 1

--untiltime

|8t =28 =2 ettt MM X[E et A[ZHHR] HF E L Set
F&Al: YYYYMMDDHH24MISS)

tbrmgr recover --untiltime 20130614165736

--untilchange

oy 2t
=}

[

rz

=

1]

st SMoM X[ E ek TSNZHA| HE 2 L S8t

I rE
41 oM

tbrmgr recover --untilchange 16218

--tablespace

S £l Ui o4 B0 2 AHO|AS X BT

B0l 2 AHO|AS X H 3 A Ol 0] A0 UREt Mol

=

—LJ
o

Ct.

tbrmgr backup -o /backup/ --tablespace usr,system

--with-password-file

ol I 2 /5 5H= AR password fileS &4 8 /5 SOt

tbrmgr backup --with-password-file

--wallet

215 5HE B 0|2 AH 0| A0 FI5H7| 915t AS S S BILt.
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I
¥
L
2

AFEXI7t H Al B PASSWORDE S35l WALLETS €1 =18 Al &8t

tbrmgr recover --wallet PASSWORD

-p, --parallel ST HE Z2MA A =EE2 M 5tLtel ool E Ty
THREAD_COUNT e NS ':'éM 3f01 o AP ES £Yst0 Xz 9

Jz o

0| = (RECO_PROC_WTHR_CNT - _CACHE_RECO_DOP -3)2Z2 =&
ALt

tbrmgr backup --parallel THREAD_COUNT

--recover-to Hole ot /20 S i ClBHZ = 2 & S7E S~ et

o =78 ABICHH 2240 Redo 218 MM AT CIUERZ 82 5 4

= B = S /57 ALIZI2E
e Online Full Backup AlLtZ| 2
e Compress =441t Skip Unused &4 & & & ¢t Online Full Backup A|Lt2[ 2

e With Archive Log &4 & & £t Online Full Backup A|LtZ| 2

With Archive Log &4 & & &%t Incremental Backup Al LtE2| 2

Online Full Backup2 0| 8%t S5+ AlLtZ| 2

Online Full BackupX} Archive Log Backup2 0| &%t 5
Online Full Backup2} Incremental Backup= O| &5t 5

Tablespace 7|8t =7 A|LtE2| 2

Fo|

RMGRZ2| Online(Full / Incremental) Backups Sall 44 =l Backup Setg 0| &5t S+ & &5t
7| 25l M= Archive Log FileO| Bt=A| & 2 5tCt, t2kA Archive Log FileO| S&E A 20 CfH| s}
0 Online(Full / Incremental) Backup Al Archive Log File ™= 274 Backup (--with-archivelog =) sl

T Zi0| HiZHA StCt TAC 24 0l A = RMGRE 0| 28t Archive Log BackupO| X| & & X| &

I_
-

Ct.
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RMGRZ Sadfl Backup2 XI& st O]
M, V$BACKUP_ARCHIVED LO
UP_SET_TABLESPACEE Z=3|stH Zt
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OOl Ef I 0| Raw Device ItQ 2! Tibero Active Storage?! 20| = RMGRE 0| & =
-_rL7F 7tSStCt ©, Active StorageE AHE @ I O] 2| Active Storage InstanceE &F & 28 2 510

Of Strt.

Online Full Backup A|LI2|<

RMGRS 0| 310 9|9 8ed A Z 0| A Online Full BackupS £ & 4 U 2MH(-0o M), Y AZE
HA|SHX| &2 A 20| = RMGR_BACKUP_DESTZ} 7| &2 destZ A =IC}

[0l 6.11] Online Full Backup A|LI2|2

$ tbrmgr backup -o /home/tbrdb/work/6/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 0.10s
Synchronizing. - .

100.00% | >| 1280/1280 blks 0.02s
Synchronizing. - .

Database full backup succeeded
DB disconnected
RMGR backup ends

$ tbsqgl sys/tibero
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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 2018706711
2018706711 36321
36338 0 0 453588 NO NO
NO

1 row selected.
SQL> select * from V$BACKUP_ARCHIVED_LOG;

0 row selected.

Compress M1} Skip Unused M2 &3t Online Full Backup AILI2|2

O O|E{ & & =3510{ Backup Set2 4 5t= Compress(-c) M o} MK 2 ALSE|X| A2 2SS HH O &
Ol M A 2l S5t= Skip Unused(-u) &4 = /0 & &510 Online Full Backups +3 e 4 QUCH

[0l 6.12] Compress &M 1} Skip Unused FME &St Online Full Backup A[LI2|2

©

tbrmgr backup -c -u -o /home/tbrdb/work/6/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
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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 &M& & &3t Online Full Backup A[LI2|2
RMGRS O| £} BackupS 48 5= Z 2 with Archive Log(--with-archivelog) M4 S &0 2 M4, Y
Z 20 dlo|e maof cf § Backupzt E7H Archive Log Backup= 44 & 4 /Lt Online Backup2 0| &
5t 215 28517 2/ = Archive Log7t BFEA| Z 252 2, Archive Log BackupS 441 &Ho 2 4
¢ & Archive Log FileO| &&= 20 = ZH4ECE SE7E TS £ UL

HYE ofFto|2 2 WA ChES M2 E 22| E L
bk1_<BACKUPSET#>_t<THREAD#>-r<RESETLOGSTSN>-S<SEQUENCE#>.arc

0| & £0{ BACKUPSET#= 1, THREAD#= 0, RESETLOGS TSNE 0, SEQEUNCE#:= 191 42 mielH
2 'bkl_1_t0-r0-sl.arc'O| =IC},

[0l 6.13] With Archive Log &M& & &8} Online Full Backup AlL}2|2

$ tbrmgr backup --with-archivelog -o /home/tbrdb/work/6/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% | >| 1280/1280 blks 0.02s
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Synchronizing. . .

Database full backup succeeded
DB disconnected

RMGR backup 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

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 2016/06/16 2016/06/16
MIN_LOG_SEQUENCE MAX_LOG_SEQUENCE RESETLOG_TSN RESETLOG_TIME

1 row selected.
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With Archive Log &ME & &8t Incremental Backup A|LIZ|2

2FA Online Full BackupS Safl A4 =l Full Backup SetO| Z| 4 174 0| & EXst= A 0= 7HA 2| M9

Backup Setit HA HEHE Hl w5t HE AL THS BRI St= Incremental Backups 3 e + ULt HE
Atetots BHAStE 2 Full Backup Set0 H|sll Backup Set2| SizeE &7|M22 &Y 4 UX|0H M

Backup SetO| FAE|0] H| W T &0| ALEFX| A =™ Backup Set2 CIO|E{H| O] A& S0 AFEE = =

fIE-d0| &gt

V$BACKUP_SETZ2 Z 3|82 24 ZF Backup SetO| Incremental Backup Set@! X| £01&t 4~ Q2 Incre

mental Backup2| 4 < H| 1 CH-40| | = Backup Set(Base Set)2| IDE 2t21& 4= UL}, Full Backup Set

O 42 Base SetO| =X 5tX| &4 2 2 2 Base Set ID7} 022 H7|=IC},
[0l 6.14] With Archive Log M2 &8t Incremental Backup A|LIZ|<2

$ tbrmgr backup -i --with-archivelog -o /home/tbrdb/work/6/backup/

= Recovery Manager(RMGR) starts =

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

RMGR - INCREMENTAL backup

DB connected
archive log check succeeded

100.00% | >] 12800/12800 blks 0.04s
Synchronizing. - .

100.00% | >] 25600/25600 blks 0.04s
Synchronizing. - .

100.00% | >] 12800/12800 blks 0.02s
Synchronizing. - .

100.00% | >| 128071280 blks 0.02s
Synchronizing. - .

Database incremental backup succeeded
DB disconnected
RMGR backup 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;

SET_ID START_TIME

FINISH_TIME START_TSN
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FINISH_TSN RESETLOGS_TSN BASE_SET  SIZE(KB) IS_PARTIAL 1S_INCREMENTAL

1 2016/06/16
2018706711 34386
34441 0 0 453588 NO NO
YES

2 2016/06/16
2018706711 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

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.

Ol

Online Full Backup= 0|&¢t S+ AlLIZ|2

J

RMGR< Online Full Backup2 S3ll 44 = Backup Set2 0| 835t S & £ & 4 QUCt ofel o X =
Backup Set0i| Archive Log BackupO| A 5tX| gi= &=, 0| 8 ?0ll= ¥ = Archive Log Fileg 7t 11

ojoF =+ E A £ QUL
[0l 6.15] Online Full Backup2 0|28t S AlLI2|2

$ tbsqgl sys/tibero

SQL> set line 200
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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
NO

1 row selected.

SQL> quit
Disconnected.

$ tbrmgr recover -o /home/tbrdb/work/6/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/6/database/TB6/cl.ctl) is accessible
Listener port = 45648

Tibero 6

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)
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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
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. . .

Database restore succeeded

recoverSQL: ALTER DATABASE RECOVER AUTOMATIC
Database automatic recovery succeeded

DB disconnected

Tibero instance terminated (NORMAL mode) .

Listener port = 45648

Tibero 6

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

2 O
29

RMGR< Online Full Backup2 3l 44 &l Backup Setg 0| 235104 H|O|E{H| 0| A 215 L3
Ct.

2

otz O M= ¥ = Archive Log FileO| m& = A2 Z, with Archive Log(--with-archivelog) &85 Sdf
Archive Log Backup2 Restorest= d20= &™ 22 S5t & = X[ with Archive Log(--with-
A 5H 4

archivelog) 8 & M E5H| &1 S48 +d5t= 0= 5700 difiste As =eld + AL
[0l 6.16] Online Full BackupX} Archive Log Backup= 0|&&t S+ AlLIZ|L

$ 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
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FINISH_TIME START_TSN

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
MIN_LOG_SEQUENCE MAX_LOG_SEQUENCE RESETLOG_TSN RESETLOG_TIME

1 row selected.

SQL> quit
Disconnected.

$ tbrmgr recover -o /home/tbrdb/work/6/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/6/database/TB6/cl.ctl) is accessible
Listener port = 45648

Tibero 6
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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% | >] 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
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. . .

Database restore succeeded

recoverSQL: ALTER DATABASE RECOVER AUTOMATIC

RMGR Error: recovery failed (automatic recovery fail ed)

SVR Error: Unable to find archive log file for thread O from change 34428

$ tbrmgr recover --with-archivelog -o /home/tbrdb/work/6/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/6/database/TB6/cl.ctl) is accessible
Listener port = 45648

Tibero 6
TmaxData Corporation Copyright (c) 2008-. All rights reserved.

Tibero instance started up (MOUNT mode) .
DB Connected

Hed W u 55
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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% | >] 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
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. . .

Database restore succeeded

recoverSQL: ALTER DATABASE RECOVER AUTOMATIC

Database automatic recovery succeeded

DB disconnected

Tibero instance terminated (NORMAL mode) .

Listener port = 45648

Tibero 6

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 Backup2 S3ll 4% Backup SetZ} Incremental BackupS S3ll A= Backup
Set2 XS 2 2 Mergestt £ &

[0l 6.17] Online Full Backupdl} Incremental Backup= 0| &8t 57 ALIZ|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
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FINISH_TSN RESETLOGS_TSN BASE_SET  SIZE(KB) IS_PARTIAL 1S_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

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/6/backup

Recovery Manager(RMGR) starts =

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

Tibero instance terminated (ABNORMAL mode) .

Control file #0 (/home/tbrdb/work/6/database/TB6/cl.ctl ) is accessible
Listener port = 45648

Tibero 6

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
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
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Tibero instance terminated (NORMAL mode) .
Listener port = 45648
Tibero 6

TmaxData Corporation Copyright (c) 2008-. All rights reserved.
Tibero instance started up (NORMAL mode) .
RMGR recovery ends

Tablespace 7|4 54 A|LI2|<2

RMGR2 AFZX}J} Tablespace Name2 2 X| X SH(--tablespace &) SX E|0|& AH 0| A0 Cis A2t
=2 4sst 2 QICH VSBACKUP_SET TABLESPACES Z 3|82 244 Zt Backup Set0l Z8Hel B0
AN

= 20 0] =oleh o QAL

[0f] 6.18] Tablespace 7|8t &7 A|LI2|R

$ tbsqgl sys/tibero

SQL> set line 200
SQL> col NAME for a20
SQL> select * from V$TABLESPACE a;

TS# NAME TYPE BIGFILE FLASHBACK_ON
0 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
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Disconnected.

$ tbrmgr recover --tablespace USR -o /home/tbrdb/work/6/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/6/database/TB6/cl.ctl) is accessible
Listener port = 45648

Tibero 6

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: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 6

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

Tibero instance started up (NORMAL mode) .
RMGR recovery ends
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e Backup Set IDO|| 7| Btoh B Q) MK AlLtE| 2

e Backup DateOf| 7|5t B} ALK A|LtE| 2

RMGRE 0| &73}0{ Backup Set= AtA| St= &%, AHA| T 40| &= Target Backup Set2 F 7HX| &4l 2
2 XY 4 Aot A HWY £ Backup Set ID(--backup_set &M)E HA|SHK sl & Backup SetP+HS Ab|
& 4 oM, & HM Z Backup Date(--beforetime S4)E HA|5t0{ H A| St Backup Date 0| & 0| Backup
0| O] R0{Zl 2 £ Backup SetES AHH| & 4 Tt

RMGRE Controlffiles & Z5t0] A& Cf &2 2 X|H = Backup Setl] X RF et HZE &tolst =
A E D SCt et HAE S DHUoAM e 4= g§l= Backup Set2 RMGRE 0| 83504 AtA| e 4= gl
© M, Backup Set0| EX|5t= Y HE7} BackupE If ZEE Tt SSE WY AZEQ CHE =20
= Backup Dest(-o SM)E 2 & B Ao FO{OF HEE W J20AM AX HWHE ol oot AXE
sk 4 QICH HEE Mo S50 U= Backup Set § 2 = V$BACKUP_SETS Sl Z3|& 4+ 2
M, Z Backup Set0l| &35}+= Archive Logd 2 = V$BACKUP_ARCHIVED LOGE &3l T3 & 4 QCt

xF
=

|

ZE S A0 SSE Backup SetS ABRIIL £ S22 AFSIUI L, HRE WY 2 E YAl
of ol Z oI M AN Ch4t 2 X[ =l Backup SetS S 4 9= 20| = HES [0 S=¢
Backup Set EntryBH2 AfR| 511 S 2 810t L8t 60| Fulo| HEE ZP A HES BU0| S

=
£ El Backup Set EntryZH2 A X5t B &

rol

b},

Backup Set IDOf| 7|HFSt B AbK|| ALI2| <2

RMGR=2 A2 X7t Backup Set ID2 X| & SH(--backup_set &) S Backup Set2tS MEA X © 2 Abx| &t
A olrct
AA .

Ct= ol MOl Al = RMGRE 0| 85t0{ Backup Set ID = 10]| of & 6t= Backup Set= AHx| §HCt
[0l 6.19] Backup Set IDOJ| 7|HF8t 4] AbR|| AIL}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_TIME START_TSN
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1 2018706711
2018/06/11
37109 0 0 453588 NO NO
YES

2 2018/06/11
2018/06/11
37377 0 0 453588 NO NO
YES

3 2018/06/11
2018/06/11

37406 0 0 453588 NO NO
YES

3 rows selected.

SQL> quit
Disconnected.

$ tbrmgr delete --backup_set 1 -o /home/tbrdb/work/6/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

37093

37361

37390
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2 2018/06/11
2018706711 37361
37377 0 0 453588 NO NO
YES

3 2018/06/11
2018706711 37390
37406 0 0 453588 NO NO
YES

2 rows selected.

Backup Date0f| 7|dtst UHQ{ ALX| A|L}2| 2
RMGR2 At&Xt7} Backup Date 2 K| SH(--beforetime =44) Al ZF O| X 0f M4 E 2= Backup Setg 4t
Mg 4 AL
Ct= ol MOl Al = RMGRE 0| 8510 "2016H 06® 17 12A]" O|®Of M4 & © = Backup Set2 AHA| St
Ct. Backup Date= YYYYMMDDHH24MISS HE 2 HA| SHCY,
[0f] 6.20] Backup Date0f| 7|48t 4iQf At A|LI2]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

2 2018/06/11
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2018706711 37361

37377 0 0 453588 NO NO
YES
3 2018/06/11
2018706711 37390
37406 0 0 453588 NO NO
YES

2 rows selected.

SQL> quit
Disconnected.

©

tbrmgr delete --beforetime 20180612120000 -o /home/tbrdb/work/6/backup/

Recovery Manager(RMGR) starts =

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

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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7.1.

StLES| T O[E{H| O] & QIAEH A LHOAM T ERMMME O Z FOl SQL =&0] 25 HSUE AL %“”EI 0l
HEAIZ AZE o2 74| HIO|EH| O] A QIAEH AT Eg

t
2 QAAHA0M £ THSQL EH0| 2F SAH AHUEAL EHE 2 U= YHO E'BﬁHih

Ol of 7Hel LE E&= CHE ZF/2 ClO|EHH 0| AT E#HO{St= oL
(Distributed Transaction)O|2t11 5tCt. TiberoO A= 24 EHMM S X 2 6P7I QI3 XA} E1|0|E‘|H||0|
2 23 (DBLInk)E Salf A& &tCt.

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|

[A8] 7.1] XAS| SZHAP, TM, DB2| &5 Z=IR)

—_—

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,




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 mechanism2 S5l 43 st

\l
N
_l
2
o
ge)
>
)
T
@
Q
o
3
5
~+
3
@
?)
my
)
)
»
3

Two-phase commit mechanism=
Ho=z ~dEUES EFste & B A5 Z2EZ0[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

o = |
&= (Lock)ys AEstAHLL 2O ot = ME5te &Y 50| ULt
3. ZOO|HH| 0| A= B! Z=H| 6 F0f| et TMO| 4S8 = i 6 F & L2ICh A8 ZFH|[7L 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)

TMZ &0t 2= O H| 0| A = =2 FE preparel| 22 HA|X| & &S W 74X| Cf 7| BFCE. O] &HA
M= Y &2 prepare2 M A X|Of et of & 212t7F 2L,

T2 oY

S St O O|E{H| 0| & L= EEtT prepare ok HA|X| & 9X| ofo™ O] EHM M2 75l
4 QICHY EChsty 2= OjO|EHH O] A =0 EUWM HAIXE ZU oS &S S
ShCt,

78l ZEOOIEH 0| A = =EZ 5 prepare ok HIA|X| & 22 ™ CHA| 2 & H|O|E{H| 0] A
Lo B HAIXIE 2L D 2 & &Y S HBISHCL
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7.3.

XA2| In-doubt EZHZHM X2|

Two-phase commit mechanismOi| 2|5l & #H#j prepare HAIX| & 2o HO|E{H| 0| A= 24 ERHTM
ol siFote= E|ALE Ba MelstAL 205 HH22M AHBe &H|E oot 30| prepareZ7tA| Ot

T HEHOIM HERITS o2 = Chs MAIXFHS E= SH)E 2A Rote 97t &2 4 UL

HO|E{H O] A= Sl ERHZH
[y 7} X| prepare=! 2|4 A0
11 g

ra

71
S

HOF 8| B30 BHX| BEHE:

E 2t = k2| A =l =o ol

N
ol
o 4

QICt WetA TS HAI X 7t 2
cE=)

Z2E In-doubt ETHEMoO| 2}

ol njo

b

oA

T
= A
[0
Hu

=
-

HE®R E=TM 52| M7t i 22l ttH =75 = SA| TM2 In-doubt EZH A 0f 74
| XIS CHAl 2EHCE SHX|2F In-doubt EZHZE0] &1 U= 2|2 A7 S5t ghek |0 of
Gl
=

M o B

Okt i
mr 2 ek rr |

t
r

o
|'|_|II

M BHCH DBAE 29| 2 In-doubt EHEM S EAIZ RN BT a|¢¢§
- 01242t 4P DBAS w:mﬂ o5 ZHE T2 01 F0| TMO2PE HEE £ 73
A S B s ié

ol &
2o TM2| thE 23S 7102 OF BHot
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1=

=
=13
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°
M
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>
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i
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m
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Zt4 51 2L E In-doubt E X M S X 2| 3| OF 5Hi= Z 2 7+ LA SHCHH DBA_2PC_PENDING

ofp Ho
el

2
o 10
M

ol

Mt
_?ﬂ
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1

7.3.1. DBA_2PC_PENDING &

DBA_2PC_PENDING H& @A A Z 1 U= XA ESHMM =2 X[(XA Transaction Branch)2| § 2 &
20 F= RFolC

LIS 2 XA EHMM 2l x| o] EE T3|ot= o 0|t & o Ao M= XID2} FAIL_TIME § =2 & 0| &5t
o HEl} EME ™l HUMX|E MELBHT

[0fl 7.1] DBA_2PC_PENDING §2| =3|

SQL> SELECT LOCAL_TRAN_ID, XID, STATUS FROM DBA_2PC_PENDING;

LOCAL_TRAN_ID

2.16.18
1.1000.1000
PREPARED

1 selected.

XA BB 2RI 0| 2 WY S AWE 4 UCk DT o P XA EHY
EH




7.4.

7.4.1. 4IO|E{H{jO| A

SQL> commit force "2.16.18%;
Commit succeeded.
DBAE= ZAl 718! (commit force)S Salf S8 st 4 QUCt,

SQL> rollback force "2.16.18";

Rol Iback succeeded.

TMOl| o8t 4] 71510 OtL| 11 DBAS| 2|9 2H 2= 75l5 dAstH ol d XA EBHMME 23l X9 H
2 M2 "ot A=
Ct=1t 20| FORCE_TIMEO| DBAZF M = 7{Slet A|ZH0] HOt US55 & + ULt

SQL> SELECT LOCAL_TRAN_ID, XID, STATUS FROM DBA_2PC_PENDING;

LOCAL_TRAN_ID

1.1000.1000
FORCED_COMMIT

1 selected

e XA EHMME 2Rl x| o] 2= TMO| xa_forgetS 0| &35t O 0| XA ERHZE Eaix| 2 I EH

2 ot HEstH sf T HEE M etct, Xt 22| XH(RM: Resource Manager, 0| St RM)OlAM = TM2|
2FO| YT UK = XA EHMM 2l x| o] YEE M AHSHA =Lt

I:1|0|51|11|0|¢ =

IOIE{H|0|A &3 = 2 & T O|EH| 0| A2 T O|H{ & OtA| 2Z HO[E{H| 0| A2 OB MEH HZ2E + AU
= WHS M SECH OO 0| A HIE AtEstH A4 O O[EHH| 0] A , =80l

= o| 4ol Efof et M2
o O EM EAMME 2 EMMEO fFAE S 2H5HT| ?AslH XA

5

o A A EHME S M|
2} 0FRE7EA| 2 Two-phase commit mechanismS A2 $HCE,

— L 71—

23 44, M

CIOJEH Ol A F 3= thEit 22 M detof met 8y 3 A S0l th=r.
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Public DBLink

HolEHolA HAE st AAEXIQ} CHE AMZ XS X HO[HH| 0|~ FAE 0|8
DBLIinkE M4 5t7| 3l A = create public database link & $t0| 2100} SHCF,

e

2 IC}. Public

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
g OOl O] A2 HE FEIE XN FE0f A0 OF BTt

CHS 2 Public DBLINkS A|7{5h= of| 0| Cf. Public DBLink= drop public database link & gt 718 AL
KR A 4= UL

drop public database link public_tibero;

Private DBLink

CIOlE{H O] A~ IS Hdet AFEAE HIOIEHH O] A IS AES 4 UL Private DBLINkE ‘44 517|
2|3 M= create database link # §t0| Q/0{OF &L}

Ct= 2 Private DBLINkE - 5= 0| O| C.

create database link remote_tibero using "remote_1-;

2?9l of 0| M= remote_12 Cf| O| E{ #| O] A0 X1 & 5t= remote_tibero2t= 0| S 2| Cf| O] E{H| 0| A~ T E M
A SIC}H O] H|O|E{H| 0| A & I = Private DBLINkO| 22 MAI 5+ AF2 A} 2|0 = At2E 4~ giCt.
CH2 € Private DBLinkS & 7{ 5t= 0f| O| C}. Private DBLink= A4 A4 5+ AF2 X}OF & A& 4= QICh.

=

drop database link remote_tibero;

7.4.2. AR OIO[E{H|0] & HA

4 HolEH o] A2k HEO AEsts Ad S ddste Y2 thsdt 20[ F ZHXI7F UL

a3 ury 4y
EEEE A e DS A S AFEs) 12 o ofE{m ol Ao HSFHTh B, X H B DS

I AEES JHE A FO| A A O O] E{ | O] 201 Z=XH5HOF BTt O AMZXEIHALE
Sl 2t O|O|E{H| 0| A 2 IS MM E Ijo] = X| X EHIDQ} A =S ALE3HOF

Shef,
A AZE AE |[HX HoE oA ALZSAS IDHIHARIEES AFEdH A4 OIO|HH| O] A0 5

rot

CE OB H| O] & F A& AE St AFE XS] ID2F I AR =7} 22 T O] B H Of
Ol S SHA ZAoH OF BHCt.

[>

I E&

M7&

1
>
m
I

2
rz
[EY
al
©



a3y Y ay

7;”7:—{0 7(|7<-| |. | O;I-OI:I:| 7|%

StA HIO|EH 0| A& F 3

=

=

HEC

e

>~

¢4 O O|EH| o] 20| AZASEY| 216t AE 2 CREATE SESSION 52

295 E5)| /2 O¢o|EH 0|~
2| ofl 23l oF
£ Z2H7| I 20

ol HEN AESE AF2
gtCt. 53| Public DBLiNkS| 40l =
79| 5t0 AtSsH OF BHCE,

sl

==

g

il

~

(=]
= o

ro

N F

roh

Al

20|18

create database link remote_tibero connect to userl

identified by "password® using "remote 1-;

&l

ChS 2 AE=S 018

rlo
rat

A A

create database link remote_tibero using "remote_1-°;

7.4.3. HO|ES0]

CIo[EH|O| A H 2 E Soll 22 E +& < W HIO|EH 0| & F 9| T 0|
Z1212| DBMSE @[ 8t A|0|E90| & Sl HIO|EH0| & IS A & U

ot &g mo| ERotrt

24 AEXIL S
ZE 2Z MEAIEASR l11|0|E1H1|0|ﬁ01| Ch

HO|EQ|ojof STt A O] EY 0]
sl O IS CHA| Tibero A{H 2

S ELE

o] S 7

HetE Tt IIOF@HH Ol O|E{H| O] &
SotA =2z #Hgt
sk

—

=

St

St= CIO|HH| 0| & A2 4 ofo|Ct.

St= CIO|HH| 0| & E A2 4 ofo|Cf.

2|
?;

DBMSOI| &
Ct.

| —

—
-

&

DBMSO| Cf Bt A O] E<| 0] H}O|LA 2]

= Z0M= DBMS #IL{E 2 A O[EF 0|2 SFS dEStL, HO|ES 0|2t Tibero MHIF &2 H A0
EM st Aot ChE MO ZXfsts 22 S Loh2ot £ A0 EL0|0|M HBsts 88 U 2UE
4Heict

DBMS HIC{H H|o|E4|0]
CtZ2 TiberoO| A HIO|EH|O| & E 3 7| 5S XIS U= CHE DBMSS| SF72t 70| ESYIO| HEO| LA 2
L=
DBMS HIC{H HoIEglojHI0|{2|H | =232 2101 | DBMS HH
Oracle gwd4orcl C Oracle 9i, 10g, 119
DB2 gw4adb2 C DB2 V8, DB2 9, DB2 9.5
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AHoIE

DBMS HIC|H HOoIEgo|HI0|{2|H | =222 210{ | DBMS HH

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

2t2t0| 70| £9[0| HO|L{2| = DBMSS| M| T2t CHE 4 7| 20 B0 2= Ao] 90| Hiol
2|8 ST U AR

]
1.DB2 0| £910]2| B2 HP PA-RISC M2 X|2I5HA| eH=Ct,

2. MySQL A 0| E€J 0| 2] A2 mysgl-connector-java 5.1.19 0| &S| & AL afj Of St}

2ol ZZMIA Y A

t DBMS7} M| S 5t= 2to| 22{ 27t E 25tE} 210 22{ 2] § Tibero MH7F X[ = X
fa
|

x
o
Im
0
|_|_|_
HJH
ok

= —’F ACHH Tibero M2k 22 HA LIOA HO[EL O] Z2M A S 450 O O[E{H[ O]
= ode & At I AOESOl Z2M A= dfH HIOIEH Ol A 3 E AESt=E M0
|

I'IO
Fi
an
ME
x
I
o
I’R
J.L
5&
i
i)
o
vl
=
°
>
o
LJJ
_>,'_

Z5t7] Aall thdsn.tbr It S M H 5= Of 2

e Oracle M H

ora_dblink=(
(GATEWAY=(PROGRAM=gw4orcl)
(TARGET=0rcl)
(TX_MODE=GLOBAL))

)

e DB2 A{H

db2_dblink=(
(GATEWAY=(PROGRAM=gw4db2)
(TARGET=sample)
(TX_MODE=GLOBAL))

I E&

M7&

A
>

r
2
rz
=y
(o2}
iy



2 oY
PROGRAM IOl E9 o] Hto[ 42| ?[X|0i et Ao & Z0|Ct,
A0l E9 0| Hto|L4 2|7} $TB_HOME/client/bin |2 E{ 2|0f A= AP Hio|H{2[H
OFEAE 4 AL
TARGET DBMSHE 2 CtZ1} £0| 20| st= Z40] CH=C
— Oracle MH: HEQ 3 MH|AHO|LCY,
— DB2 A{t{: O O| E{ H| O A HO| C}.,
TX_MODE 22 EZH M M (Global Transaction) == £Z E 24 ™ M (Local Transaction)2 2
Mol Xl & dd ottt
=Z2ZH EUMER A0S 2¥ < I Two-phase 7522 S2i5t11, 24 EMXY
M2 Two-phase 78l 2 2 S5t b =C}.
TX_MODE?S| gt M| o Fof wet ohZ2k 20| 48 4 ULt
— GLOBAL: 224 EfliMMHOI A2
~ LOCAL: 22 EMMOl H <2
CONFIG 70| ESlo] 4 Y ?IAof Ci st Ao &8 Z0|C}.

HE| 28|= MU 24

A& Xb= Tibero A2 22 HA E= A0 A= HAOAM AOIEHO[E HE| AYE MH A Z
Al &HEE 2~ QUCEH Tibero A2 MM 2 thdsn.tbr IO HAIE & HEE Sall A0 EL 0| TCP/IP &
ANE sot HE| A8 = M gHAI9] A 0| EQ|0| = Tibero MO MM ZHE RF0| 2H 0|2 MM =
A A8 S5t @A S XM2|stet. £5| Java T2 02U HO{E AI23Ste A0 EQo|= HE|
A E M A OES X BT

ChE2 2 i M A Z o= OlO|EH| 0| A I E ALS5t7| 2lafl thdsn.tbr It S M H 5t= 0f 9F
=0 s dHo|Ct

e Oracle A{H

ora_link_remote=(
(GATEWAY=(L ISTENER=(HOST=12.34_.56.78)
(PORT=9999))
(TARGET=orcl)
(TX_MODE=GLOBAL))

))

e DB2 MH

162 Tibero 2| X} SHLHA{



db2_link_remote=(
(GATEWAY=(LISTENER=(HOST=12.34.56.78)
(PORT=9999))
(TARGET=sample)
(TX_MODE=GLOBAL))

)
e MS-SQL At

mssql_link_remote=(
(GATEWAY=(L ISTENER=(HOST=12.34_.56.78)
(PORT=9093))
(TARGET=12.34.56.87:1433:master)
(TX_MODE=LOCAL))

))

e Sybase ASE MH

ase_link_remote=(
(GATEWAY=(LISTENER=(HOST=12.34.56.78)
(PORT=9093))
(TARGET=12.34.56.87:5000:master)
(TX_MODE=LOCAL))

))

e GREENPLUM AH

gp_link_remote=(
(GATEWAY=(LISTENER=(HOST=12.34.56.78)
(PORT=9093))
(TARGET=12.34.56.87:5432:mydb)
(TX_MODE=LOCAL))

)
o MySQL AH

mysql_link_remote=(
(GATEWAY=(L ISTENER=(HOST=12.34.56.78)
(PORT=9093))
(TARGET=12.34.56.87:3306 :mydb)
(TX_MODE=LOCAL))

)
a5 oY
LISTENER — HOST: |40 A= HAM HOIERO|I7I EXdt= SAEQIP FAE
M et
M7z 2A ERIZHM 163



s oy
— PORT: 20| Y= HAOA HOIELQO|7} EXot= SAEQ ZEHS
£ M st
TARGET DBMSHE £ Ctg 2} 20| o/a|st= ZA 0| CHECY,

— Oracle MH: U ER[3 MH|AHO|LCH,

— DB2 AMH: 4| O| E{ #| O] AHO| T},

~ MS-SQL MH: M2 1A & 2 (IP:PORT:DATABASE NAME)O| L},

— Sybase ASE AH: A{H{ 2| &1 & 2 (IP:PORT:DATABASE NAME)O| Ct.
— GREENPLUM A{H: A{H 2| A& T & (IP:PORT:DATABASE NAME)O| C}.

~ MySQL MH: Mo 3Z X = (IP:PORT:DATABASE NAME)O| C}.

44 (Global Transaction) £ = £Z E 2™ M (Local Transaction)
I—I HF S dd st

H4
=

_l

TX_MODE

|0 my

=
EX

Eg
c|

mOI' rI

w

TX_MODESQ| Zt2 #2| of 20| waf cteah ZHo| M- & 4 Uk
_ GLOBAL: 22Y E{MMOI AR

~ LOCAL: 22 EMMMQI AL

BYTES_CHARSET AO|EQ 09 =7|35} mt2tA|Ef ENCODINGS| gt& FAlstLl CHE

(character set)2 2 tH 2tet o A7 STt Tibero MO A X[ &
=2 A Ee 4 QUL

o & =01 TARGET AMH 2| EXHE &0| EUCKRO| X Tibero MtHQI = AHE 20| ASCIIO|H SELECTE f
ASCII 2| S oLtz 2Xts 2’2 HAIE|O 52 EC} otX| 2 'BYTES_CHARSET=EUCKR'Z M35t
™ 70| £ 0| ENCODING} Tibero A H 2| 2 XH&| gt it = F 25HA| EUCKR 2 AtE X 2| 5t &[0 SELECT
A §¢HQ EUCKR ZAHE #ele 4= L

o

A0l A= HOIEROIE ArEatY| !l = HA A0 A= HO|ESOCIE & A|ZHOF eFCt.

— AX

e Oracle MH

$ gwdorcl
e MS-SQL AH

$ tbgw
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Ho|ES]o] & C|&E{2] +Z=(ORACLE, DB2)
FC}.

AOIEHOl= 7|28 22 TBGW_HOME &HZH4+-E Soff 43 mS o0 21 ot S 7| 58t
TBGW_HOME EE3HL£T BFE0] UK 42 ZR0 = 7|24 2 '${TB_HOME}/client/gateway'O| C}.

Windows 24 0| Al = 7| 2440] '%TB_HOME%\client\gateway' =

AOIERIO|I7} At85t= AT Tt 21 W0l EXfot= ClAEE X Caa 20t
$TBGW_HOME
|--- DBMS Hlt]™
|--- config
| |--- tbgw.cfg
|--- log

|--- AclEslols =1 Wl

A T o

@lel CI=E{ 2| 7 =0 A $TBGW_HOMEO| 2t EO0|= F 22 A|AH 2tF0l| SEA HHY A 20/ OF B,

DBMS HIC{™/config
tbgw.cfgeh= A0l E 0] AF mto| QUCt AFZ X7 A O] EQo|2f & E M
o MAM5tH, 29 ClE 2| L0 LA XAl ZIC

DBMS HIC{™/Iog
AO|EQo|2 B E 21 mUo| QUL 21 IHU S DBMS HICI HOf| DHE| M =t

CtS2 DBMS i 27 mtl 0|t

DBMS HIL{Y |27 ujdH gl2aue 2O
gw4orcl_lIsnr.log

Oracle gwd4orcl.log
DB2 gw4db2.log gw4db2_lIsnr.log

A0 E¢jl0] AF(ORACLE, DB2)
thgw.cfg THUO| £ 7|5t MH2H0|E{Q] M7 7S HABOZM HO|EQI0|of 2R HHS AT 4 9
CH2 2 A0 90|18 4F5ts ofo|ct.

<tbgw.cfg>

LOG_DIR=${TBGW_HOME}/{DBMS I 5}/ 10g
LOG_LVL=2

LISTENER_PORT=9999

MAX_LOG_S1ZE=20k

FETCH_SIZE=32k

I E&

Al
=

[}
2
rz
=
(o2}
al

M7&



= o

CHARACTER_SET HOIEYole Z=XAEEES HMFeot. o gio] HFEX e 8%
TB_NLS_LANG ¥ 0 FolE S AEBtet. (712 2L MSWIN949)

FETCH_SIZE HiolE{ o] A0 el Me2[E & I o #Hof| 7t 2= OojH2el 37|§ dF
ShCt. (71 24k 32KB, £ S 4t 64KB)

IGNORE_WARNING 4 O O|E{ Hi| O] A0f| A ot A MAIX|E FA X | FE LTSt
CIE25N)

LOG_DIR AOEQole 20 WUS MY Zd2E HdF et
(71 2%t ${TBGW_HOME}/{DBMS I Z}/log)

LOG_LVL EI mrdo g2 2O HES YT (7125 2)

MAX_LOG_BACKUP_ B U JSS AMEots 4R WY 21 WY =9 £|tf I 7(0|Ct,

SIZE
(ZI2%k: 0, T2l Byte)
— %40l 001 A wit=l 27 A 59| 37| A 80| @iCt
- WS YASHER MY 2O MUAES F7|9 &o| dFE O 37|E =

5l QP E A2 21 Oty S X2t
MAX_LOG_SIZE 27 oryol = 37(0|C} (7|24t 0, T2l Byte)

- 40| 021 2% 21 ol x|t 7| E HFst= O A eto| it
—- w2 YAt 2SR 20 wo| BFE A FT/E =detH 2O wA S
0y B
QUERY_WITH_UR DB22 0| EQ0[0] B AL2 JH5EH 4 0[CH 20|l WITHUR 28 F
MK R E AFTL} (1284 N)

SKIP_CHAR_CONV

Oracle® #|0| E90/0| 2t AL TH5 8

=
o

7t 2t

— Oracle0|A] 22 X

FMO[ICE (ZIZ8L N)

20| Y2 &H 2 Oracle Ul O|E{H| O] 20 /= T O[E{ S FHEHE| A H & §lO|

sl
i<l

CIO[E & SAlIO AHE

CIS2 HOIEQIO|E 2|AH REZ AI2Sh I MY £ QU= FMo|C},

=M oY

LISTENER_PORT | A TEHSE MEHSICH ANSIEE HSO| IO TEJI QEL|MH,
MEZH+19| =7} £ E I} Statement Cancle€ X 2|517| Q& @ Z=IC},
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=M oy

(71 2%k 9999)
MIN_POOL_SIZE SAO H& Jtst 24 ME & e (P12 4k 10)
MAX_POOL_SIZE SAlOl & Jtset o MM I8 AF ST} (71254 100, £ S 24 128)

HO|E0] 2 CIAIE{2| 2 ZEMS-SQL, Sybase ASE, GREENPLUM, MySQL)

AHE X ${TB_HOME}/client/bin0l U= tbJavaGW.zip It S M X| & C|2E 2|0 SASH
1}l (Sybase: jconn3.jar, MS-SQL: sqljd

=L OEtM AP XHE s S A H <
A8t o 2 s F MH 2| ZH O| X0 A Cf

==
Hetch 72X 22 EfZl O O] H| O] A0i| Cf Bt JDBC =2H0[H
bc.jar, GREENPLUM: postgresql-8.4-701.jdbc3.jar)= X & otX|
JDBC E2t0|H ot g 715t F LIB C| 2 E{ 2|0 5 Alsl Of StCt. &

g2E we 4 Yrt

of
LS
H

AOIE 0|7 AtE5t= AF mtUut 21 mtYo| EXfste= CAE 2| 2= Chaa 20

43 teE
|--- tbJavaGW
|--- tbgw
|--- Jgw.cfg
|--- Jgwlog.properties
|--- Jgw_service.bat
|--- prunsrv.exe
|--- lLib
| --- tbgateway.jar
| --- commons-collections. jar
| --- commons-daemon-1.0.6.jar
| --- commons-pool . jar
|--- log4j-1.2_15_jar
|--- jJconn3_jar
|--- sqljdbc.jar
|--- postgresql-8.4-701.jdbc3.jar
I--- log
| - AcIESIolY 21 5

tbJavaGW/tbgw

Java HO|E9|0| & &¥A7|= A3 E Tt O[Tt

S
M

o}
=

=2

tbJavaGW/jgw.cfg
AOIEQ o] dF mAUO|CE ALEXITE HO[EQ 0|2t 2HHE dF gt HEst D 4= I dd3tH 2
of LA 2| L0 SEA| RIAIAIZICE
H7E 24 EEM 167



AHOIE

tbJavaGW/jgwlog.properties

FIo0| et 4™ opolct 2O ofe V|t 2O Y SS dE Y & ULCH XA st A 2 LOG4]
£ & 115t7| Higtot,
tbJavaGW/jgw_service.bat

Al
=

rr

0z
E—I
12

Windows 20l A A O|EQO|E MHIAZ A 4 UACEH MH| A0 SE/AHE ol =
O|C}. O] U2 A3 5tT| 2ol thlavaGW/prunsrv.exe It O BFEA| QLO{OF L},

tbJavaGW/prunsrv.exe

Windows 2HZ0| M HO[EQO|E AMH|AN SSE/AMME lF= 4 mYO|Ct. thJavaGW/jgw_ser
vice.bat It S A& ot7| oA HHEA| 2 2T IAUO|CH O] U2 7|22 2 M| FE[X| 222 Apache

Ls —

CommonsS| DaemonOi|A| Ct2EtE 4 QIC}

tbJavaGW!/lib

Java A0l E9 0|0 M AFESH= JAR THUO| U= EIZE2|O[Cf. EfZL B O|E{#| O] A2 JDBC =E10]
H T ol & CIZE 2| off 2A0{OF ShCt

tbJavaGW/log

AO|EQIO|2F A E 21 ol MM =t

90| MA(MS-SQL SERVER, Sybase ASE, GREENPLUM, MySQL)
jow.cfg THUOI 7|5 Thebn|E{ o] M 242 YAIEO =M AO| =909 BAE MHS HAE 4 UL
Che2 70l £9[0| 8 MF st of ol c}.
<jgw.cfg>

DATABASE=SQL_SERVER
LISTENER_PORT=9093
INIT_POOL_SI1ZE=10
MAX_POOL_S1ZE=1000
ENCOD ING=MSWIN949
MAX_LONGVARCHAR=4K
MAX_LONGRAW=4K

=7\t mi=folE 49

DATABASE EtZ HIOIE H| 0| A S A BtCt.

— SQL_SERVER: MS-SQL SERVER(Z| =&t
— ASE: Sybase ASE

— GREENPLUM: GREENPLUM
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=7|2} m2tojg

AMOf
=20

— MYSQL: MySQL

LISTENER_PORT

2AHS XE HSE AFotCt ABIEOl RFO| M E Qo HFetHS
O ZEE A3, Statement cancelS2| M0 28 M2 £ & AH0| 1

M,
S HotH=2o XES FIIE ASEHL (71244 9093)

INIT_POOL_SIZE

AOIEI0I7F N RS 0f 0]2] M T A A =0 48 MFFICH

(CI&%k: 10)

MAX_POOL_SIZE

AOIEOIZ7I ZHZ e - A= AL 28 =9 7+E BF et

(71224 100)

MAX_CURSOR_CACHE_

SIZE

A 22 = G 2z A ItsE HML & AT ettt (7124 100)

ENCODING

Tibero MHS| MH0| EXtE S MES I ArSS Q2T S Attt
Tibero MH S| =Xt & g0t UXA|AHOF ot AT S + A= =4 T2

=2t £t
— ASCII

EUC-KR

— MSWIN949 (7| 2%t

— UTF-8

UTF-16

— SHIFT-JIS

MAX_LONGVARCHAR

O] ERI0| = LONG, CLOB Et/o| HIO|HE ¢H 7HHE Folq JtH 2=
gtAl (Deferred "Ei)S X otX| =Lt

CHARL} VARCHAR EtI™ME st Hof| 21 @A El=0 2 2 = U
= 2|t} 27| E HF STt (F1 24k 4KB, 2|t 4t 32KB)

MAX_LONGRAW

O] E9 0] = LONG RAW, BLOB Et{ 2| LI O|H & Y H 7+A S F35t0] 7tA
2= YA S X JSHA| b=Ct

RAWXMZ Bt ol 210 27| =|=0 O {012 & A= 2th 37| E 4F
St (71 =4t 4KB, =St £t 32KB)

TARGET_DB_FETCH_
SIZE

TARGET DBOI| A & 10| FETCH 3l 2 row 2 A& &tct, (71 2%t 32)

MySQLS| Z < -2147483648(interger.MIN_VALUE)Z A5t 1row 4, 1
22| gtolH 2 E rowE e 0| FETCH 3l 2Cf.

I E&

M7&

Al
=

I
2
rx
=
[o2}
[(e}



=7|2} m2iojg 4

VALIDATION_QUERY | O] 9 0|0fl M E+2 T O|Ef# 0] A 0] 10| R & BHA| 2ol 57| 9|8+ SQ
232 X HEICE 0] gho| MFE|0f UCHH TS0 A0| A ol By
sg )

_ Tibero MM ZRE 1 20l 20| 2= AL

FAZA Lo M BfX|EH 3 O] % VALIDATION_IDLE_TIME & &0

Eols
o = = =
NI NUSAHMER RF0| 2K 2= 89

VALIDATION_IDLE_ |OtX[2 2F 0|, 4 f& =elg £l M7HX| o o 7| AlZtS M etct.
TIME Chel= Le2[=0|H, 02 FH Bt 2ol ettt (7] =4k 0, & =44 60000)
VALIDATION_QUERY &=0| dF &[0 A= Z R0l oA HEECH

AHlo|E1Io] HiojLi2|e] B
AOIESIo] Hio|H 2| HAE 2 LSt 22 B S A5t =ele 4 QUL
$ gwdorcl -v

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)

7.4.4. HIO|E{H|0|A &3T Al

HOIEHO|A FIE Safl H2E = A= HO|EH 0| A A o 57 = Lo ZC.
e B|O|=(LOB Eto| ZHO= A2 = QUL
o 7

o ANREA

[==]

HIO|E{H| O] A 2 T E S3ll Oracle2 LONG ElQ] ZE S F 2 & I LONG EFY 9

Ho=z A™s5t0] H2oloF otCt. CIO|EHHO|A EIE AT = U= SQL =& 2 SELECT, INSERT,
UPDATE, DELETE O|C}. &, SELECT =0 A FOR UPDATE &2 AtE 4 it

Zi2 2 shAF OFX| Ok A
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7.4.5. Global Consistency

Homogeneous DBLIinkE 714 & 24 EZHM M 2 Global ConsistencyE X S8t 0| & ?loll 24 E2H
0| EO{et CO|E{H| O] A ZHOl TSNS &7|3tste= &l S et TSNS S7|3tst= 2 2 | O E{ Hi|
O| A AtO|Of| HIAIX| & weter If O] RO XM, 5l e o= ZE =2 Commit TSNS SL5HAH S|

Stofj OF ShCt,

7.4.6. CIO|E{HIO|A &3 In-doubt E2HZHM X2|

YA Z 2 A= TXO| Cf 8 M2l = XAQ B2l s otCt.
M XALQ| A1O| ™ 2 M EH St

A 0| M = Two-phase commit mechanismj|

commit point site

CIOIEH Ol A E3E AtEet =& ERHMUEN M= EMME0 FHO e == SO0[A commit point siteS
Mot

commit point site= Two-phase commitS Al &g M dF5tH MM E2|E IHeEt7tH 7Y 2 commit point
strengthE 7t8 L =5 ME4 ST} 2F O O|E{H| O] A& commit point strengthS ZtX| =0 O] gt2 =7|3}
It2to|Ef COMMIT_POINT _STRENGTHZ AJF & 4 iCt.

SHA| =Lt OiAl 2= =7t
prepareE o 0| F0|| commit point siteS HFZ Z{S!8tCt 1 0| 20| CHE = =52 commit phaseE &
=

commit point site= Two-phase commit2| prepare phase0| M prepareS

HiolEH Ol A& H AN AM 0|2t 20| &+F & Two-phase commitS AtE5t= O| 7= Global consistencyS
2Z5t7| 2ol M7= 2HS| EE F0|7| 2o A O|Ct. O O] E{ H| O] & & 30| A Global consistencyE = &
st i ME 2= = E2| Commit TSNS S 5t if OF SHCt Commit TSN2 prepare phase”7tA| 2=
St = 5 71 2 TSN 2 ZA St commit phased| A 2™ =l TSNS AHES] Ol S Bt

commit phase T 0| = Commit TSNE 27| I Z0f| CtE EHE M0 2H
3R E ZEY & Qi THE EHM MM prepare® TX7t =&t L 0| H25t= &8

ol 2 7 &y etrt.

ol

TBR-21019: lock held by in-doubt distributed transaction.

CiO|E{H|0| A 2T E AFEE I prepare AEHOIA A7t e 5H= 22 s S OlO|E{of HZE 4 7|
I} 20f| In-doubt EHMM S 2 QI5H 2H| 7t LHY &t

A

o

o
ot z2
R0] |
_/'\_O|E
z

A
e M
HA = =

HNE 2&35t7| flaf EHMME0 & et = & ot It == prepare phaseE H XX &1, E
-doubt &El 7} | 2t = commit point site= 9/ 2t 20| O|0|H & & 2ot X| Rot= A4S YR

St L. m2tA commit point strength= O O|Ef & 20| B0| ER2¢ct O O|HH 0| AY =
off OF LY.

Mo

£

My mor ri2
5

oz

I E&

M7&

AL
>

r
2
rz
=y
\‘
[ERY



7.4.7. HIO|E{H|0| & &3 HHE =3

TiberoO M= ‘49t HIO[E{H|O| A B9 YEE MIst7| flah Cts ®HO| LIEE & §E M Sotdl

ALt

3y R Y

DBA DB_LINKS Tibero LH2| 2= OIO[E{H|O|A H 0 HEE 2 F= [O|CL DBARF AL
2 4+ A= FOICh

ALL_DB_LINKS I AFEXAT 0| 8E 4+ UeE ZE Ho[HH oA HFS HEE EXF=
®/olct.

USER_DB_LINKS S ALEXI7H M -H B O OJHH 0| A 2 A YHE B0 F= FO|CH

&

A ROl Ci & XM B LH & 2 "Tibero & & QHHAM"E F 15

V$DBLINK

S 7 VSDBLINKE= st & M0 A 2 OB H| O] A0 HZAE CO[EHO| & F 32 JEE EHF =

7t GlolE{H 0| A §AS S8 Wo|S +H 31 AZ Clo|EH 0| A0 HES MASD, HY O
EUH0| SREIOE A

S U wA s A2 B8 507 2
k=2

=

= O
SEY YK A& 7= L

[

not

o

o
o

v
~

=
0x

1
e
mw -
ro I

CH2 2 remote_tiberoE S5 SELECT 22 £& &t

AN

V$DBLINKE Sl 232 Y25 T 2|5t= 0 O[Tt

o

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
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1 row selected.

5

remote_tibero2| &/ At2[ ID= 15#0| 1, #A EHU= HM = A2H EHHE S £ 5D UCh

X
S5t Tibero A HOf| Cf 5 O O|E{H| O] &~ & 30|, & Z | O| E{H| O] 22| commit point strength= 10| C}.

CtS2 HIOIEH0| & E 3 7|58 S&5k= o o|Ct.

SQL> alter session close database link remote_ tibero;

TBR-12056: database link is in use. - @ ...
SQL> commit; .. O ...
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

SEs5tH s A7t i st Ol 7= i HIOIEIH Ol & A E ME

rot
[m
ru

@ YEH 22 HO|EH| 0]~ F A7t SEEIH 0| & =elst= Y 2 VSDBLINK

iy
ol
o
o
_Ory

Soff =ele & AL,

Y

2|

M7&

A
>

[}
2
=
=
\‘
w






XMIsZ& Tibero Standby Cluster

= YO M = Tibero Standby Cluster®] 18242t 82 L 2F

o

Hysicy,

8.1. I

Tibero Standby Cluster= Cl| O|E{H| 0| A 2] n7tE, LIO0[HS E35, Mt 57 52 SH2ZE M Sdt=
Tibero2| & 7| SO|LC}.

Tibero Standby M= S2[H 22 SEE A0 A= OO|HH|0|AS] SAHES EHAMM CHe| 2 E 2t
SHCH SAME CHA0| [ = | & Cf| O|E{H| O] A & Primary DB(O| 5} Primary)2t 511, S AHEl O| OB 7t X &
&)= Ol O|E{H| O] A & Standby DB(O| 5l Standby)2t1 $HC}.

o

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! 8.1] Tibero Standby Clustere| S& 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
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8.2. ZTEZMIA

Tibero Standby Cluster®| ZZ2M A& CHS 1} 2T

e LNW(Log Network Writer)

PrimaryS| Redo 2 1E StandbyE M &5t= Z2EMAO|CH 2O XS (A RS 28 B &=

e LNR(Log Network Reader)

Standby0ll M PrimaryZ2 £E{ 22 Redo 215 2212 Redo 21 Tt 0f| 7|25t Z 2 A

24 LNWOI A O] R0 ZIC} Standby= 970 7HX| A7 0| 7t535HH, 2t StandbyOtCH LNWZF G4

Standby= MOUNTL} NORMALO| Ol RECOVERY £ E ZE=2 S&5tH 0|, log writere= AFHZ &
K| @431, LNRO| LGWRS| & &g Cff A SHEE LNR2 RCWP ZE2MAQ| AR E & StLEE SEFSHCY,

e SMR(Standby Managed Recovery)

=2t2l Redo 215 2{0{ Standby0ll  &5t= = 2Hd
SN AS A E = 5tLtE = A5}

mjo

8.3. 211 ME W4

o= ZEMAO|CEH SMRE RCWP &

PrimaryOil A StandbyZ Z 17} M &&= 9Al 2 g3} 20}

21 ME Al oY

LGWR SYNC LGWR7} Redo 21& H|A30| 7| S& I LNWE S5l Standby0il Redo £
18 ®M&stot.

LGWR ASYNC LNWZ 2N 22191 Redo 21 It S 20 A StandbyZ =TI,

ARCH ASYNC ARCHZ} 210 +=%t2 & I O7f0|E 2 E THE = LNWOIA &&f{F1
LNWE o710l 2 =1 o & 910 Standby = HH LY,

8.4. Primary &3 & 2&

Primary DB2| %t 2 =0 = L2t &L

RS =k

PROTECTION 2 &= MO StLt O] &2 LGWR SYNCE Z&talf Of BHCt.

SYNC?Q! Standby7| & Iff &
Ob=r}

LS —

LGWRE C|A2 30| 7| £5t= 2 2/0 & LGWR SYNC?! St andby = HMojx
St Standby 2 £ 8 d S = SES ZOtoF M A e 4 AUTH 2= LGWR
A2 PrimaryT 20| Aujisty O O] & &I 5K
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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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- HE e Z XEHSEJIZ2HOR LISTENER_PORT+4 gt & AESHC) off & gt2 mh2to|e A
d8 85t HEE + UL
— LOG_REPLICATION_DEST_N X7|3} mt2tolE{of M- & 4 Qe 322 23} 2o},

e Ay

LGWR SYNC LGWR SYNCZ M =l Standby= Primary2| Redo HIH 2| L§ 8 2 X &4tot St
StE 2 Jt& Bt 5t Redo 218 ©&SetCt Wt HIO|E I 252 &HEE =
Ct. 2HH 0|l Primary2| & X ot7t A 5t2 £ StandbyS Primary2} H| =8t £+ &2
2 AEe AS HEstot
PERFORMANCE Z =2} 20| AH8E 4 QU=0| 0|28t E 2 U0 & E=5tX|

Z5IH2E Primarys Al S _%*%E £ QIC} w2t StandbyZt =2|H 229l

Redo 21 Tt O|L} O}7}0|E 211 UM Redo E1E I MES A2 2
2 PrimaryS ARCHIVELOG ZEZ 2 & 7S Mgt

LGWR ASYNC LGWR ASYNCZ M J & Standby= LGWR SYNC2F ARCH ASYNCQ| 57t &
Ol HIEZ Redo 215 ® &3t}
Jl2q oz 2219l Redo 21 Tt g 201 & 3}X| 2t Standby 7} 2t 2 K| 2
St= 22 ot7tol2 21 mtAUoAM HE &= U222 PrimaryS ARCHIVELOG
2EZ REYE A Yot

ARCH ASYNC ARCH ASYNCZ HJE Standby”t stLt 0|4 ZEX5HH Primarys HHEA

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 10| &

1
[0
Hu
)
QD
>
o
O
<
(!
4
_\'J_
o
4>
30
r|r

It2tA|E . ofelf 2F 2 sql= = 0l 835t

o 2% & StandbyE F7t& 4 QUCh

sql> alter system set LOG_REPLICATION_MODE={PROTECTION|AVAILABILITY |PERFORMANCE}
sql> alter system set LOG_REPLICATION_DEST_1 = "hostname_1:port_1

{LGWR SYNCJLGWR ASYNC|ARCH ASYNC}"

sql> alter system set LOG_REPLICATION_1 ENABLE=Y; (N°o.2 AAstd 573 = n|&A3h)

Fol

S o2 FItot11 X} 5= DESTY| Index= BFEA| &=A1 & X|Z{ O} §tCH O| € E0{ DEST 1A4H &

O| DEST 5E A& stz

c:é|- 7:|_C'>_ DDLO| Al ﬂH oH:|-
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8.5.

PrimaryS NORMAL £ =2 7| 55tH $TB_SID.tip Tt off AF & 2 Standby2} 2Z0| O|F0{ X| 11, Hi A
M2 o XAts22Z HI0|E] 0]=23k(Replication)?t 0| FHZICt ofE S0 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: XAts22 HEE 22 2HO0| JhsStof.

il

|

PrimaryOll A{ H|O|E{H| 0| AE ‘M 5t= S0l = $TB_SID.tip T 0| U= Standby AT 0| FA| =
Ct. W2k PrimaryOl A ‘49 = DB It S DBAY =& 2 2 Standby E = Atal OF SFCH,

Standby M3 U 2

StandbyE 2g5t7| ?loff ERet 4 Y2 Ci=2t 20

AEE I, 2210l 23 o, A= md S Zxetet 2 & 0| WS SAtetCH A E m
= &M SAtstE 0] PrimaryZ} StandbyOf| 4stS JHX 0 F OZ SYSO I A =T M
& Y X|sloF 5t7| I =O|Cf

2. Standby2| $TB_SID.tip It S €0 DB_NAMEO| Primarye} 2= = 43 StCt,

3. $TB_SID.tip LM HAEE mHUO| Y X|ot= CIEEZ ZAEIF1HOA =
o} U X|5H=X| 20150}, E6DB_BLOCK_SI1ZET Primary0i| A7 =l Zd 1} Z-ojof st M &0
[e]

&£
SAEHHOIH IS & 4 UL

Primarye| 814 & 7HHCH =2 Standby2| CIEE{Z|S] AZTF A2t Setdl E 20| = Standby2l

$TB_SID.tip IOl TSt 20| A= HEs et Y2 E FIt6l OF ot

[0dl 8.1] Standby2| $TB_SID.tip 2| A= Mzl

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},

4. StandbyE MOUNT ZEZ 7|S6t = C+52 DDL =& 2 £ 5tH o2 DBE StandbyE A7F5H1,
HEtE Z2ILHEE Wo| &Lt

[0f 8.2] Standby HEE mY MH

SQL> ALTER DATABASE Standby controlfile;

2L HEM L /o HEE +ASHA Y1 StandbyE 7| S5t 29 ZHEE mol Ml 220 O
Ol m=s & 4 lCt= of 27t & ettt
5. StandbyE =E5t7/| ?let @Y E 2E5tH Lh52 F S Sll DBVt StandbyE S&5HE= 7[SAZ

Cf,
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[0l 8.3] Standby2| 7|

$ 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
°| DB Y= X E F0l| PrimaryE SZHAIZ| = A 0| HHE & SHCY

8.5.1. Standby®2| read only 2=

Standby E L
of = "tg st

HEX 2 Z Primary2£E 252 Redo 2118 C|A 30| 7| S36t1, 0| & S+5t0f O| 0| Ef m
= U8 43ds5t= RECOVERY ZEZ S&5}7| [ 20 DBO Ar8x+9_| & 20| X sHElCt.

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

[0dl 8.4] 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 ZEZ M2tAZ I = C+32| DDL =2 &S ™ St
[0l 8.5] RECOVERY 2=2| &l

SQL> ALTER DATABASE Standby;

8.6. TAC-TSC ++4

Primary?} SingleO| OtL| 2t TACY I} = StandbyE 2 & & = ULt

CtE2 TAC-TSCS T+ 5t= ZXO|C},
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1. TAC-TSCE T4 5t7| ?laiM Standby™ TAC T1440|0{0F SHC}. T, StandbyO| A 2[FHHE|&= SH =
oA AAE 22 Standby Z2 1-node TACE TSt TAC 714 YH 2 “9.6. TAC 4”8 &1t
C},

2. Primary 2= = £2| $TB_SID.tip I} 0| LOG_REPLICATION_MODE®} LOG_REPLICATION_DEST N
oi2toleH E AEeot 71280l 2= =0 tiaf S5t dds F= AS HE et

—

3.“8.5. Standby 47X L 2& 1} OFRIIXZ Primaryol A 25t DB ItY 2 StandbyS +435t1,
DB_NAME =73, It 42 #HE S s st = J|STHCh

TAC-TSC A0l A Primary Z0f| TR E QU= = =7F U CHH Standby === Y = =2 Redo 2 12
MESWX| Rotll, 2|HHE E SHEH2E o™ E 4 QUL Primary Z0| A ot Q| mt2td|E & &4 5t Al
743 PrimaryQ| CHE L E7F CHRE[0{ U= = E2| Redo 215 th &l ™ &all =0 Standby Z 0| A 2| A
He|7t 4oz 2HE 4 UCH Primary = E7H L2 O 2E S0 E 7|31 0/0{7+11 4 CHH

~
L4 02 M F0{of BiCH,
<$TB_SID.tip>
STANDBY_ENABLE_LOG_RECOVERY=Y

Ol 2 == E A M&6F = A S LGWR PROXYEHD 5HH, (9| mi2td|E & N 26t
A PrimaryE 7| & srm 7I§ Moz MME0] = LGWR PROXY LNWE 5 X7| XA S M| Q| et = = 7Y
& FE 2 LNWIL 2 FHECH e = =0iA = 97H2] LNWZt 7Hs 57| M 201 2-node TAC-TSC T+ 0l
ME 8742 LGWR PROXY LNWZF MA &l 11 1 & 5L} 2 EICH Primary S 8 = =7 O™ Cf
E LcoME ORE L =0 of 8 LGWR PROXY LNWS| &Ef 7} CONNECTEDZ HIH 1, CHRE =
Ol 2E thal S =t

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

Not Assigned:0
LGWR PROXY 65535 NOT CONNECTED -1
-1 -1 -1 0
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Not Assigned:0
LGWR PROXY 65535 NOT CONNECTED -1
-1 -1 -1 0

9 rows selected.

Qo metnlHE AH8E o 21 & WA0| ASYNC ZEY AR CHRE =9 oi7to|2 2O & o
olojor &t AR MZ 4 UCh 0|2 A M Primary ZH .= =9| LOG_ARCHIVE_DEST7} S5t Qx| 2
AEE 0 AO{OF Tt SHX|EF YOl S 7 ClAT 2HH0| M= 0| A0| 275522 TASE AHESHOf
SHCE TAS-TAC-TSCE T 4ot= W2 TASCMD 2| cptolocal, cpfromlocal BEOME AHE5H0 Cold

Backup2 0| &ofl #+=5t= W 2}, thrmgro| --for-standby S & AL&dH Hot Backup2 £ T HFot= HH
Ol ALt

8.7. LIO|E{H|o| 22| HAet XEt

= HO0| M= StandbyE PrimaryZ Metst= HEHE F 74K A|LIE| 22 L0 dF et

8.7.1. Switchover

PrimiaryS Switchover LE 2 235t Standby & LIS PrimaryE M &tstll 42 49t Xt
sy

]

1. PrimaryOi A CtZ2 2| HF O]

i
o
AW
o
i

[0d 8.6] Switchover Z2i0{2| AlsH
$ tbdown -t SWITCHOVER

Switchover 2= 2 S 25 A2 NORMAL Z=2F SUSHA & 52 otH, £IMEH 2 2 PrimaryOf| M 44
£l © £ Redo 21 & Standby0l| M &S 85 SE5HA =Lt

2. Standby & StLIE S 26 ¥ Failover 2= 2 7| &35tH 11 DB7t Ml 22 Primary”t =l Ct.

O|™ 2l PrimaryE MZ2 StandbyZ AE5tD ACHH M Z PrimaryZt 2 DB2| $TB_SID.tip Lt O]
Standby(LOG_REPLICATION_MODE, LOG_REPLICATION_DEST n =7|3} m2i0|H)E A& sk, o™
PrimaryE RECOVERY 2 EZ 7| &% 20| M £ Primary”t 2 DBE Failover LEZ 7| SotH ME &
= Jetst e 4= UL

o|f & DB O|A| S7|&tE AEHO|EZ StandbyE 7 I ERet {2 Z Primary2| DB L} 2 S At
St1l, ALTER DATABASE Standby controlfileg +385st= 182 OléF L R5tA =0t ot M ZE
= Standby2| $TB_SID.tip Lt 0l 7| £2| Standbyet & =l A [Ci2t= DB7F NORMAL 2=
2 28 ot HEECH
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8.7.2. Failover

S PrimaryZt 2 X7 HIE &
|

2 A8E o+ UL

Hoz Z=LAAL P20l 27tsall Tl 42 Standby & StLE Primary

StandbyES PrimaryZ At835t7| QIeiM= F2 % CHAl Failover 2E2 7| Saf0F BCf. Brof
Failover 2E J|l52 €& A2

_USE_STANDBY_REDO_LOG 7|sg& AtEstE StandbyZt

_USE_STANDBY_REDO_LOG It2t0|H & 7 X| et SEHO|l A 7| S 3l OF B

-3 3|

71 &0 AHZSHH Primary= A2 2 Primary7t 23 & 20 = o 0|4 0 2= (PrimaryL} Standby)

Z T Tibero Standby Cluster0f Z&Hg 4 giCt,

8.8. E2|0|HE| MH

Primary2} Standby0| 25 & £5t7| {6l A = thdsn.tbr It 0| 2t DB &% HEE FItaf of

W ChE 2 2o

i
N

of

<tbdsn.tbr>

PrimaryDB_SI1D=(
(INSTANCE=(HOST=primaryDB_hostname)

(PORT=primaryDB_port)
(DB_NAME=cluster_DB_NAME)

StandbyDB_SID=(
(INSTANCE=(HOST=StandbyDB_hostname)

(PORT=StandbyDB_port)
(DB_NAME=cluster_DB_NAME)

)
Primary®} Standby2| $TB_SID.tip T¥ 2 A& e 1 352/ DB_NAMES 22t SID'E 2 M s of Btct,

12

1

PrimaryOfl Af Z0i 7} &4 5tH Standby0ll AtS 2 = & £5h= A0l ACH O Y- of of ek XA Bt LY

£ 2 “Appendix A. tbdsn.tbr'E & 0 ST}
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8.9. Standby Redo Log Group

Log switch7} &M st= B2 MMALE S 29| checkpoint £ 5 =QI5tX| 411 Ot7t0| & O # 2t =0l st
10 o2 = standby & E2| M 22 online log groupO| Tt

backup set=S restorett ¥ Ofefj et 22 HXtZ 0|2 & U

O

.

roh

1. tip fileOll =1t 20| g et

_USE_STANDBY_REDO_LOG=Y

sql> alter database standby controlfile;

sql> alter database add standby logfile group 1 "$DEST DIR/0001.sIf" size 100M;
(size: primary? online log File¥ AX|3HA +4)

sql> alter database add standby logfile group 2 "$DEST DIR/0002.slIf" size 100M;
sql> alter database add standby logfile group 3 "$DEST DIR/0003.slf" size 100M;
sql> alter database add standby logfile group 4 "$DEST DIR/0004.slIf" size 100M;
sql> alter database add standby logfile group 5 "$DEST DIR/0005.sIf" size 100M;
sql> alter database add standby logfile group 6 “"$DEST DIR/0006.sIf" size 100M;
OlFE AfFE4 A4 7Fssht Primary®] online=1 7<) 28] #%)

sql> alter database enable public standby redo thread O;

sql> alter database recover automatic for standby;

3. DBE Ct2AlZl = Recovery modeZ & SHCt,

8.10. Tibero Standby Cluster & X 3|

TiberoOl| A = Tibero Standby Cluster2| &t} Y= E & Sot7| el Cts #HO0| LIEE S5 FE A 3ot
QUL
SHR Ay

V$STANDBY _DEST |Primary0| A& =l 2+ StandbyS| 22 HE L Redo 219 M4 MEfE X3
St= F/O|CH PrimaryO| A 2F O] & ALEE 4 UL}

V$STANDBY StandbyOll M Primary2| 22 22t ©E 22 Redo 2120
29| 4Ej & Z3|5t= HO|Ct Standbyd| M TFHO| §FE AFEE o~ QUL

V$STANDBY _LOG  |StandbyOlA USE_STANDBY _REDO LOG 7|58 AI2% Z<$ Standby
Redo 2119 §EE x3|s5t= Fo|Ct.

V$STANDBY _LOG  |StandbyOllA USE_STANDBY _REDO LOG 7|58 AI2% Z$ Standby
FILE Redo 211 Lol YEE x3|5t= FO|LCL
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om o
Kl

X FOll CH B XtM| & Li 8 2 "Tibero & & QH4M"E F 11 BHCE.

—

8.11. M|k At

Tibero Standby Cluster= PrimaryOf| Al 244 =l Redo 2 15 1CH 2 StandbyOl| &322 M2 7H9 &
& A (CPU bus size, endianness, OS §)0| S 5}{0F 5t11, $TB_SID.tip It 2| HIO|E{H|O|A E5
o 37| = SYs|oF st

Redo 215 & &5t= Standby Cluster?| £ 2 = H|0|5 AH O| ALt O O|E{H| O] A mYU O AEHE H
Zst= DDL & OE'$E 5| 8ot X| =Lt 0|2t &2 AL Standby 10| =& 3l OF SHCt =, O O|E{ H| O]
A5 B S5t0] StandbyOll & &6l Of 5t= | 2F0| UL}

Y SO0Ich 7| &0l = 27t H Xl 8= DPL, DPIO|| CH 5l X|

Ct=2 Standby ClusterOf| Al X[ & 5tX| 2t = =
 ZHzE 24 3F1 ALt

= =
2ABHR| QK| TF E A Standby7t HZE O] AS

o U HO|E AH0|A HE DDL

ALTER TABLESPACE READ ONLY
ALTER TABLESPACE READ WRITE

e AUE HO|E{H|O|A HZAH DDL

ALTER DATABASE ADD LOGFILE
ALTER DATABASE DROP LOGFILE
ALTER DATABASE TEMPFILE

ALTER DATABASE RENAME FILE

e GLOBAL TEMP TABLE M4

CREATE GLOBAL TEMPORARY TABLE

113

i
1. Standby”t Read only T =2 A2 DB Link 7| 52 At 4 QiCH

2. Standby Clusters At&st= 8¢ 2= ote HO|E AHO0[AF ddg 4 Bl

XN|sZ Tibero Standby Cluster 185






XMI9& Tibero Cluster Manager

o

>
02t

un
rf
mjo
i
o8
o
0

= X0 M= Tibero Cluster Manager2| 7| & 7 &@ 1} StAMH 4l Al

9.1. L

9.2.

9.2.1.

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

=
g2 falt2t= HE2 2 2E5t= 5 o AT
CtE2 X CMOIAM 2] 7hset 23 AH 2[4~ A0[0
o File

e Network

e Cluster

e Service

e DB(Database)

e AS(Active Storage)

o VIP

22| AF 744 CM 5 5Lt CMO| ORAE{ O] S{3S B0} HIH AX Ol MF0| LWASHE HS T2 AH Y
HAS KSR WA, i BAAE 40| MHI AT STEX ES SICL DLAE( O] 2XI7H 471
© 22| AE(0| S8 CHE & E7} OAE {82 Hof whec),

5 A A

-"."-_I‘g H-_:l-r Eg
sA4H4L CM_HOMEL} CM_SIDE A A df|ioF stCt. TS 2 11 of Al 0| . 0] 20 RDBMSE A $i517|
f 2Rt 7|2 SHAHLEL2 N2 Mo 7|28 A5t A™ st
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gdWy oY
$CM_HOME CMO| dX|&E B2 E X[Fotrt.
- o)
export CM_HOME=/home/tibero6
$CM_SID LEEAHY £ U= IDE XNFSICH 4 S E= MZE CHE 442 7HX0F BHCt,
- o)
export CM_SID=cmO
90.2.2. =7} ul2io|e{ M-
CME TIPO| = CtE1t 242 mef0HE2 48 & UL 25 2 AEEXILTIPO| BAF2 =2
K| Hol{oF ot, MEl =2 AFEXIVE X FSHA| 42 = U1 0| R 72422 YH =L
=7|3} ul2io|E 07 MY
CM_NAME 2 SHAHE YHYE 1ol node identifier2 & 0| §0|LCt.
MEZ CHE LE9| CM2 CHE gt 7HA Of Strt.
CM_UI_PORT = cmrctl HO| £#E Mo CM2ZE &5t EXZ AL
EYHEYI ZEHSO|LL O ZE= L E 7H0] S
QU011 0F BtLt.
CM_RESOURCE_FILE e CM 2[aA mtd ol A2 E X|F ot
CME[AaA Ot 2 T 22 &=l AFSE L
- & S CMOl| SEE 2 AASIHWES MEHF
7| /sl AtEste ot
— BAAS FUHHE 2 AN E M 2[AA oo Xt
522 7|3t
- PR I off F oAU S 240 O] S A0 A 22
StH E|AANES AHZSo 2 FTt
CM_RESOURCE_FILE_BACKUP |A1EH CME[AaA nrdel e A2 E X|F 5ot
CM_RESOURCE_FILE_BACK |A1EH CM_RESOURCE_FILE_BACKUP ZAZ0| CM 2|4 A
UP_INTERVAL ool W s fAS 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

CM_NET_EXPIRE_MARGIN

x| e
4>

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

1

N 110
or rn rim
0O 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

9.3.CM AlsH

CMO = &2 0|2 =2 cmrctl BEH S ALESIH oA

CMZ 5o dH2 = &

tbcm [option] <argument>

o

C,

e [option]
Su EE
-b CMO =S Attt
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=M oy
-d CMO2& ZE&t.
-x <file path> A CcMmoll F=IHE 2lan FEE XFE 20| I Z exportBiCt.
X S Mol FIHE 2lA4 M2 E CM_RESOURCE_FILEZ X Hol =2 4
20] export$trt.
-s CMQ| &EfE 2O ECt £7|5t mteto|E ol SSE LHE0| EAE T
Y CMe HA S 2 =Lt
-h tbem BHOJ0l| CHEt =2 LS 2 ECL.
0.4. &0

9.4.1. cmrctl HE04

cmrctl2 New CMOJ| A 2| AA

71282 cmrctl 3Z 0| 8H2

cmrctl <action> <resource_type> [--<attr_

X M O{stT| !loll ALE

stz EE0] setO|Ct,

-]

key> <attr_val>]..

&= My
<action> add, del, show, start, stop, act, deact
<resource_type> network, cluster, service, db, as, vip, file

&

O{™ action, resource type2| Z &2 ALE =7t + T QUL (O: add, file)

cmrctl HHO{E Set CMm AHA A|0]

FS 2P AEZ A =91 CMO|| CHEHA cmretl &
1A MO E

attribute= cmrctl B 0| F7}SHCY

mu

E.
=
stoh #4

ZF
=

_,_

i=)
—

--remote <node_name>@<cluster_name>

=

# clsl Z|2E %3 cm2 9 girAs %3

$ cmrctl show --remote cm2@clsl

U [
S =

SECM L EQ O|ET} SlE =

Ol | Al =X EH sl E attribute= cmrctl add2} cmrctl del BF 0| = AFE

SO
= —

ZM A Mot
A0{0F 5, Et= 1t

7} attribute S HA|

22 2H2 0|52

Hol =
ot &8

—

ot
= -1

aF A

= =+ |l
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# clsl 2 AH %3 cml =E=9 tiberol db down
$ cmrctl stop db --name tiberol --remote cml@clsl

# 97492 resource add ] error ¥4
$ cmrctl add db --name tacl ... --remote cml@clsl
[ERROR] Cannot add (or delete) resource remotely

X5t 22| AE 7} down AEHO| Lt X e S7F down MEHY A £ HRE 2HAE /LS 0|2
M2 Z 20| ol HAIXIE BBt
9.4.1.1. cmrctl add

cmrctl adde CHS 9 HH E LA EIC

Yo Ay

cmrctl add network HESRZ E[2AF FIt5t7| flet BHOO|C}

cmrctl add cluster SHAH 2| AAE FIt6t7| flet BHO O[T

cmrctl add service MH| A Bl AaAE FII5HT] @6t BHO{O|C

cmrctl add db Tibero QIAHAS FIt5H= HHO{0|C

cmrctl add as AS(Active Storage) QI ABEA S FII5t= HFO{O|C,
cmrctl add vip VIPE SE5t7| fIgt F0o{o|Ct.

cmrctl add network

ofr

HER R 2|AAE FI617] 98t HEO{O|Ct U ER 7t public/private 8 =0 [I2tA Z 2t attribute
7t LHEICH U ER 3 2|AA & interconnectZ AFE S IP, PORT ZR0|LE VIP S5 & <lof E 2%t public
HER A AEHOIA S5 off At&st= AtRO|CH S&E 0|20 X FE UERZ QAIHHOIAE &
Aot X522 HEfE A .

(=3
=
A

o o

M

—

cmrctl add network --name <network_name> --nettype <private|public>
—-—ipaddr <network_ipaddr/netmask_addr> --portno <port_no> --ifname <interface_ name>

Key Value Type MY
name string HER 3 2/A2A 0| E0|Ct. (unique, mandatory)
nettype string HES 3 2|2~ A9 typeO| L},

— private : interconnectS 2| A| St} (7| 2%))

— public : VIP 822 ARZSHCE,

ipaddr string interconnect® AtE e IP F=AO0|Ct (only for nettype ‘private’.
mandatory)
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Key Value Type My

portno integer CM 7t9] interconnect® AFS & X E HSO|CH O| EEE L= 7t
off €4 A0{OF St} (only for nettype 'private’, mandatory)

ifname string public 82 AL interface name(VIP S5 &)O|LC}. (only for

nettype 'public', mandatory)

cmrctl add cluster

FAECE

St= interconnect, = E 7t 2 /5t &

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|24 0|E0|Ct. (unique, mandatory)

incnet string interconnect 8= = AL W E} 2 2| &~ A 0| E0| L} (mandatory)

pubnet string public EXZ A2 HEY T 2|4 A 0|F0|CL VIPE AFESIE
45 sSetoh

cfile string(file path) Eo{AH oY AZ20|C} E20H)E FRESIH H | S5 = U

Ct. (mandatory)

cfile attribute2| & 7+ 240l '+'E £0|™ TASE & Z(diskstring)
2 QlAShL

— Ol Al 1)
--cfile "+/my/dev/diskl,/my/dev/disk2,/my/dev/disk3"
— Ol Al 2)

--cfile "+/my/dev/disk*"

LAEZX MHE AES FF00l= T

ojo

o 20| X g gt

--cfile "-"
(&)
1. cfileS TAS diskstringO| Ot raw devicelt THY 2 X| ¥ & AP

EME NFste AE YT HA).
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Key Value Type MY

2. W 2|2 A0 HR ARt £ 528
2 AH 2|AA9 cfileZ SEE
diskstringS S5t A2 +0, +1, +22t Z2

= ot

cmrctl add service

HIA 2
t

|>

FEZOO|Ch MH| A= 22 AE 2 8 f(oM 2X O MH|AS F|
|st7] 2lek 7§ & ol .

> B
rob

rm
[>

l_o_|>|.
N
0 G
N

Ok 2=
olr
rr I
e
i1a)
ol
mjo
0
ot

cmrctl add service --name <service_name> --type <DB]AS> --mode <AC]|HA>
--cname <cluster_resource_name>

Key Value Type oYy

name string MH|A 2] A A 0| E0|Ct. (unique, mandatory)

MH|A 2[AA 0§21 Y MH| A2 0| E 2| = DBS| DB_NAME
It2tnlE{ 2 ZH0t0F SHEWTASE Tip IH2 0l DB_NAMES QHN
& F X[ H=CtH MH[ A9 O F1t Z0FOF Stry).

type string MH| A EFO|C,
— DB : Tibero QI AR AT S2SHE MH[AO|CE (7| 24))

— AS: TAS QIAE AT S&SH= MH|AO0|CE,

mode string MH[ A QIARA S AHY 2EO|C

chame string SHE AH|A EBlaATE &8 23 AH glaAs o|Eo|Ct
(mandatory)

AS MH| A2 A2 ot FB{AH T 5T S5 JtsSSioh ME|A 2lanes EF S AHE X Fs5t F

45t 8 £ U0, et =0 FIetH Y =T S5 SR AHL B L EO| Ats22 SRELC
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cmrctl add db

Tibero QIAEA

i
a4l

75tz BEO{0|Ct. DB type2| AMH| A0 B =7t 74550t

cmrctl add db --name <db_resource_name> --svcname <service_name>
--dbhome <directory_path> --envfile <file_path> --retry_cnt<retry_cnt>
--retry_interval<retry_interval>

Key Value Type My

name string DB 2| AA O|£0|LC}, DB 2/ AA2 name2 ST DB QI AE A
o| TB_SID2} 53l 0F StCt. (unique, mandatory)

svchame string DB 2| AATF £& MH|A 2|AA 0| 50| L} (mandatory)

dbhome string(directory path) [7|£2] TB_HOME i 2 2 = DB HI0| 4 2|7t ? x| 5+ H4 Z 0|t
(mandatory)

envfile string(file path) DB Hto|H{2|E A& sty| ?ist 2ELETE WAO|LCE (recom
mended)
[&a]

envfile2 DB 2| AAHZE X[F st
RDBMSE £E st S&517| 29
ot= L 80| S0 ZHCh

St rlr
>\I
o
F:LJ
b
Il
D
=]
S
@
=2

retry_cnt integer Z|CH retry Al = Sl 40| C}. (7] =4k: 3)
retry interval |integer retry Al =Zto| Z+A 0|},
(2l =, 7|22k O(retry 7| 5 AHE3SHR| &8))

U 5HA| LUZ [Mf defaultE £ &= LI O|Ct 0] 29 tAH+=2 CMO| FEHE
|0 JtX| 11 Y EAHLTF OO 2 HEEICEH LD _LIBRARY_PATHE Linux &£ SunOSE At
2% A20| 11, AIXE AHEE Z 2 LIBPATH, HP-UXE SHLIB_PATHS exportStCh, sHAH 4~ M of Cf
8F ZbM B LH 2 "Tibero M| QHLYM"S & SHCE

export TB_SID=name #db 2429 name
export TB_HOME=dbhome #db 2|42 dbhome
export PATH=$TB_HOME/bin:$TB_HOME/client/bin:/usr/bin:$PATH

export LD_LIBRARY_PATH=$TB_HOME/lib:$TB_HOME/client/lib:$LD_LIBRARY PATH

cmrctl add as

AS(Active Storage) QI A A S FI15t= BHOO|CE AS typel| AMH[ A0 CHFT} 7Hs St
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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 Ay

name string AS Z| & A 0| F0| L}, (unique, mandatory)

svchame string AS 2L AT & MH[A 2| A A 0] F0]| Lt (mandatory)

dbhome string(directory path) | 7| =2 TB_HOME 7§ § 2 2 AS H}O| 42| 7} {[X| &t Z 20|}
(mandatory)

envfile string(file path) AS Hio|HE| & A5ty et 23 ddE ThU0[Ct (recom
mended)

retry_cnt integer Z[C} retry Al = &l 4O|C} (7| 24k 3)

retry_interval |integer retry A| = 7+ 0|C},
(TRl =, 7|24k O(retry 7| 5 A& SR 28))

F3an
AS 2| A A9 name | 2 AS QI AE A S| TB_SID2} S5l OF $HCt. envfile0f| &8t A H 2 "cmrctl

cmrctl add vip
VIPE SE517] @l M= tbemO| ROOT Heto 2 A E|0f Q/0{0F 5tH, svcname2 2 X| & 5 A H| A0
pubnet attribute7t S5 =0 QL0{OF SHC}, BHAEE 4~ PATHO] /sbin Z 27t &3 UK 2™ VIP alias0f &
{512 2 015 0f shrt,
cmrctl add vip --name <vip_name> --node <CM_SID> --svchame <service_nhame>

--ipaddr <vip_ipaddr/netmask_addr> --bcast <bcast_addr>

Key Value Type My
name string VIP 2|24 Ol 0|}, (unique, mandatory)
node string VIPE &l 273 E CM_SID O[Tt

(optional, 7| =&} i S BEOH E +H et = =2 CM_SID)

svcname string VIPE A& E MH| A O F0|Ct. (mandatory)

ipaddr string(IP address/Net|VIP IP address/NetmaskE Z g & 3 20| L}, (mandatory)
mask)

bcast Broadcast VIP broadcast =2 0O|C}. (optional)
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9.4.1.2. cmrctl del (delete)
EH g|AAE AKX SHY| st HE0{0|H, DOWN £ = DEACT &Ef Q| 2| A AT AX| JH5StCt.

o =

cmrctl del <resource type> --name <resource name>

9.4.1.3. cmrctl show
CMOl| SEE 2oL HEE 2QlstT| [ HHO{O| LY.

CtSOl 37kX| o2 AHE0| 7+S5tCt.

— cmrctl show

mjo
]
JH
_(?B
o

r

M CcMH =0 S5E 2[aL 55

cmrctl show all

A cmOze 2HAH SSE 25 =9 2L S53 £,

— cmrctl show <resource_type>

A MmO =0 SEE 2lAA S T <resource_type>2| 2| A

[SXa]

— cmrctl show <resource_type> --name <resource_name>

=5
=

rol

FC},

ro
iy
M

PR | FAEHE

St 57 2lano] A

rol

9.4.1.4. cmrctl start
o] A

AAE NESI7| 93 HHOO|C MH|A 2| AAE startshs 22 oS M| A0] 23 2E ol
r

7

|>
>

[> o
mn

om
o

cmrctl start <resource_type> --name <resource_name> [--option <options>]

9.4.1.5. cmrctl stop

t7] ?Iet BFOOICEH MH|[ A E|AAF stopdhs B9 ol F MH[L0| S5 2= Q1A

EY 222 E X5
HAE SAAZICE ESH auto-restart 7| 0| & S0|2tH S X[ E L.
auto-restart LEJ7t 52 S0 MH|A AEATLSXE G oS A2 QX 20| SX[E QAAH

A28 MAHAAF= 7| SO,

cmrctl stop <resource_type> --name <resource_name> [--option <options>]

9.4.1.6. cmrctl act

CHZ2 9l 0| R 2 QI3 deactivate®! 2| AAE CIHA| activateAl 74 37| QI8 HZHO{ 0|},

f =St retry_cnt(Z| =4t 3) O & startE A} =0l = Hifst E R

w2

e DB EE AS E|AAE FU}
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o A2 X}7F emrctl deact BHO S HA|H 2 Z AFE5H0{ H

ok
0z
ﬁh
>
[l

M
Ho

O

MH|A B AAE actShe A R0lE sl T MH| A 2| AA9 QIAE A SO L 5 auto-restart 7| 58 SZHA|
71 CHe Q0|2 AFSE O

r

cmrctl act <resource_type> --name <resource_name>

9.4.1.7. cmrctl deact

E3 2|22 E deactivateAl 7 F7| 28t BF 00|, deactivateE 2| &A= auto-restart Cf &0 A & 2| &
Ch A H| A B|AAE deactsts A0 = ol & MH| A B|AAQ OIAE AS0| Cf 5t auto-restart 7| S =

XANZ|1ZCe= 0|2 AFZEIC
cmrctl deact <resource_type> —-name <resource_name>
9.4.1.8. cmrctl modify
QIAEE B|AA9 retry_cnt, retry_intervalS HZAA|F 7| Qs HH 00|},

cmrctl modify <resource_type> --name <resource_hame> [--option <options>]

9.4.2. crfconf &0

cmretl 309 B2 CMO| 220l HEf Y I CMO| H £510 ALEAIE 2[AAE Held + U= BHO
2t™, crfconf= CMO| 2 =201 MEfL I CM TIPY X H = HZ20 U= CM 2L ot of| & 25t o
g o s Mg » U= 5t RELIE[O|CE CM 2[4 A o] H 2 HIo|H 2| I 0| 7| I 20| AHE
Aot ez o s e 4 QT MEtM, AAEXZECME FE 51| ol CM 2[4 I = 2[4
2 HEE HESHM crfconfE ALE5HH st= Y S o2 4+ UACHL

crfconfl] AFEH 2 cmrctl2f S 5HH, AL 7HS St actionO| add, del, show?| 37tX| 2 A SHEICH= & Bt
Ct=2c},

crfconf <action> <resource_type> [--<attr_key> <attr_val>]...]

CMO| E[4aA M IS 4+ U= CM S5 &0 M= crfconfE s Of Tt 22 02 E £
ot 2o XefElC

$ crfconf show

[ERROR] CM is online. use "cmrctl®™ command
crfconf failed!
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9.5.

Cluster Resource2| ROOT B E

CMO|VIP St 22 =228 2|AAS He|g 0 2 AES TR0 25 ROOT #Het0|0{0F ot= &=
Of LHsiet et 22 AH 2[AA0 = ROOT ZE2k= ZH0| EMsh= O, o S AH0| Z&E 2
£ CMS0| ROOT #&toz ML QlS If 1 22{AH = ROOT ZE7t ECH ROOT ZE9| 2 AH=
ROOT ZE & /4|57 /s ROOT 2 &to| gl= CMO| H&£3t= A S af=rt
Ct22 22 AE{7f ROOT ZE7t &l = 5 7+X] of o Ct.
o S{AE{0f S H&8H CMO| ROOT HEIC R K9 Xl AR

OI Z2 lld 22 AE = AZEE ROOT ZEJH B[22, 0] 0|52 Z2{AH M43 = CMER

F ROOT Mot 2 dellE[0{oF2t § £0| It St

o S2{AFE] LS| ROOT AE22 AMHUL|X] 22 =ES0| 2F downE B
H

57 LEZ2 F4 &

T EE=ROOT #teZ A L

2HLEEE OHRAIZ|H, 22 AHO| ’§1+0H°'L CM% 37474 =l 1, 37 25 ROOT Hets

S 2 22 AE7I ROOT ZE7} ZlCt 0] 2= 28 AF 7} ROOT £ E0|7| If 20 181 1} 2td L=l
CHAl 22 AE 5517| fIsiAME ROOT ZEZ CMS A8 A|7{0}F0F SHCt,

_|—|—

ROOT ZE Z2{AF 0| = ROOT #5H0| gl= CMO| £& 4+ Q222 ROOT ZE 22 AHE ROOT

DEJtOtH E2{AHZE UHEHH ZE iEOHH 22 AHE downAlZl ¥ ROOT # 0] 2l&= CMO| A
= 2 AHO| &M= S off OF §tCt &, ROOT 2 E7} ot 23 A0 = ROOT # & | 701l &2 10|

CMO| &8 4 QX8 ROOT #eHE 71Xl CMO| 2t sl = VIP AFE0| 275ttt H S

QULCH.

CMO| ROOT A8+ 71X 1 AHE| Q=X 9 22{ AE|7} ROOT 2EQIX| & ChSo| WHO= ol
(@]
cmrctl show cluster --name “"cluster name*®

CHE 2 2-node-clusterdf| M & == 25 ROOT #$EH0| U= CML 2 T &6 A2H0| T}, Statuse| UP K0
(ROOT)ZH= EA| £ cluster7t ROOT 2 =2 90|35+, NODE LISTO| Mst 20 R2 Zt == CM9
ROOT # et AR E oAl stCt.

cmrctl show cluster --name clsl

Cluster Resource Info

Cluster name : clsi

Status : UP (ROOT)
Master node : (1) cmO

Last NID : 2
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Local node : (2 cml

Storage type : Active Storage
As Diskstring : /data/*
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 YRM 30 35|
| 2 cml 124.1.1.1/29100 uP Y R [ LOCAL ] |

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

) +0

@) +1

3) +2
| NODE LIST I
o |
| NID Name 1P/PORT Status Schd Mst FHB NHB |
o e e e e e e |
| 1 cmO 123.1.1.1/29000 uP Y M 30 35|

cml 124.1.1.1/29100 uP Y [ LOCAL ] |

Ct ot = EJROOT #H | %= CM2 2 2 AH H56td, OHE L == ROOT #gH2 718l 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
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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 |
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 4E0M FE #HBH0| gle 1H = =2 23 AH & stopAl 7! = CHA| cluster startS
St = Ao|ch 18 = E0AM S AE 7| stopE 22 215 S AEO| ROOT gt = =8 HA &1,

i

S

olof met 22{AE{Jt ROOT ZE7H & & &olg 4 Qlrt £5F 22/ AE 7t ROOT ZE0/2 &2, ROOT #
oH0l gl= 1¥ = CM2 S LH MY 52 4 g =0

—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 =

cmrctl show cluster --name clsl

Cluster Resource Info

Cluster name : clsl
Status : UP (ROOT)
Master node : (D) cml
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Last NID : 2

Local node (2 cm
Storage type : Active Storage
As Diskstring : /data/*
No. of cls files : 3

(1) +0

) +1

3) +2
| NODE LIST |
e |
| NID Name I1P/PORT Status Schd Mst FHB NHB |
| === === e o e oo oom oo |
| 1 cm0 123.1.1.1/29000 DOWN N 0 o |
| 2 cml 124.1.1.1/29100 UP Y RM [ LOCAL ] |

9.6. TAC 7+4

= BoM= TACS = ?ldl Linux 230 &g 4 U= oM E 2ot

1H = =0 M2 TB_SID2t CM_SID= Z+Zt acl1et cml, 2# = =0 A{ 2] TB_SID2t CM_SID= ZHZt ac2
et cm2= Y5ttt HA CM TIP oY = AEsOF otrt. @2 7|3t mietnlEfof] 2H 4 50| 374
0|22 1 37= Ht=Al 2F5HOf BHrt.

1. 20AAME 1H T EE /AT CMTIP It & 1 = =2| $TB_HOME/config OF2H 0| cm1.tip2 £, 2
H L EE QSHCMTIP It 2 28 1= =9 $TB_HOME/config 020l cm2.tip2 2 XM &s5tF oM, CHS
1} 20| TIP It 2 =Hd 5+ Ch(config ZE O X &all OF StC}.

<cml.tip>

CM_NAME=cm1
CM_UI_PORT=8635
CM_RESOURCE_FILE=/home/tibero6/cml_res.crf

<cm2.tip>

CM_NAME=cm2
CM_UI_PORT=8655
CM_RESOURCE_FILE=/home/tibero6/cm2_res.crf

2. 032

Hu
>
o)

0
-
o
E_I
e
o
%z
0
:(lDI:
L
ro

FC}.

= A= 1H =5 28t TAC TIP It & 1# = =2| $TB_HOME/config OF2{ 0] acl.tip2 =, 2
LEE st TAC TIP Y S 281 L= =9| $TB_HOME/config Otz 0l ac2.tip2 2 M &St “A|10

rt
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& Tibero Active Cluster'Es =M 2} mf2fo|H 59| QnlE & 4 A= OIA M= TB_HOMEO]
/homeltibero6 O| C}).

<acl.tip>

il

tlo

DB_NAME=ac  #DB_NAME> acl¥ ac27} #2 %k
LISTENER_PORT=21000
CONTROL_FILES=""/home/tibero6/database/ac/cl.ctl"

MAX_SESSION_COUNT=20
TOTAL_SHM_SIZE=512M
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_UIl_PORT

<ac2.tip>

DB_NAME=ac  #DB_NAME< acl¥ ac27} #<2 & 7FXIth.
LISTENER_PORT=21010
CONTROL_FILES="/home/tibero6/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 #cm2%] CM_UI_PORT

LERH Y S 5tH HX CMS A A|7{0} 5t=0], 0| £ A = CM_SID7} &AM =9 5t TIP
tOF SHEH(I2tA & Ol K| 0l A{ = CM_SIDZt cm10{ Of BHC}).

144
e

|
ﬁ
°
o
B
my
(@)

CM_SIDE Hds5t7| ?laf of2iel LH8S ool A=A ZICH TB_SIDE &0| - etCh(Lt=of O
O|E{H|O| A& OHE I = RStCH.

export CM_SID=cml
export TB_SID=acl

02
o
Il

4. 0|2 CM_SID 4™ S 2t=olH, o2 o HHNE 0| sl CME &
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AL

2 gict,

M

7|-0|

tbcm -b
=

Yo RYHUCIY, O

S|
CM Guard daemon started up.
import resources from "/home/tibero6/cml_res.crf”...

o

Tibero 6
TmaxData Corporation Copyright (c) 2008-. All rights reserved.

|21 E{2|0fl cm1_res.crf 2= 2| A A HE

d=erC
AA0 CiEt 2 S0l MFE T

Tibero cluster manager started up.
Local node name is (cml1:8635).

CLUSTER

oj{e| mAo| MM=A ECt O ol Yoz ST 2
5. 2t2 &M CcMe FE HEHE =olsty| Hol T2 20| HEHE ATt
cmrctl show
OS2 &0| Li2otH FAE QI A&O0|CHOLA OlFE elaArr: SESHA| £U7| I 20 CLUSTER,
TYPE, NAME, STATUS, DETAILO| 25 HlZto|C}).
Resource List of Node cml
TYPE NAME STATUS DETAIL

HA of2f el BFOAME HERA 2L
cmrctl add network --name netl --ipaddr 123.1.1.1 --portno 29000

u
J

0

E1%j[h

OB gAAJEELH IS}
=

M

7}-O|

iyl
o
=

Choks!
Resource add success! (network, netl)
EI5HH thE

cmrctl showE O| &5t 2|AA MEIE

7. ChA] SHEH
DETAIL

Resource List of Node cml
STATUS

CLUSTER TYPE
netl

network

COMMON
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8. Ch=

=4 & fal2| g

mpn

Ct. ol cfileO| & &=

I.

H StC
[=} [
| 'S5l OF SHEt

S 2 ofeff o] FHOo{ et & 2 22 LHE S5E
EX

EHH O
=H—
O =0}0f SHCt, E B, cfile 2 SR 0230 UAEF
cmrctl add cluster --name clsl --incnet netl --cfile /"shared disk FZ"/clsl cfile

[X=}

—
—

AE2E=

b=t 20| S5 &

dEHCE SHAH 2247 SFEH O
, clsl)

Resource add success! (cluster

9. cmrctl showE 0| 25t0{ 2|4 HEHE =QIsHH L5t 20| EHE
Resource List of Node cml
CLUSTER TYPE NAME STATUS DETAIL
COMMON network netl UP (private) 123.1.1.1/29000
COMMON cluster clsi DOWN inc: netl, pub: N/A
10 SEE S AH of2fof TAC MH[A 2|AaAE SESH0F st=0|, 10 M S AH clsls 2d 3t
7{ Of &t
cmrctl start cluster --name clsl
HSEHCE ZB{AHT A &M ChSot 20| S ECHOo|m HujetttH, cfile0| X EE ClAEEE
o2 ATHEN =US 7HsH0| =0
SUCCESS!
1 cmrctl showE 0| &5t 2| AaA MBS 2telstH CHZ i 20| S E 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 clsl1:0 UP /"shared disk d="/clsl_cfile
Lot 22 330 E 0| 8d MH|A 2|AaAE SESHCHO|M, MH| A2 O|F2 LESO| BHS O O E H|
0| A2l O| &1t ZOtOF Tty
cmrctl add service --name ac --cname clsl
dSH 2 SEoH otz 20| = =Ct

Resource add success! (service, ac)
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to|

[

ol
2
n
0jo
H
m
o
T
1
rn
o

ol

13 cmrctl showE O| &5t 2| 4aA AEE

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 clsl:0 UP /"shared disk A Z"/clsl_cfile
clsl service ac DOWN Database, Active Cluster (auto-restart: OFF)
WU OHX| 22 2 DB 2| AL 5 SSE ettt

07| M --nameQ| Zt2 Active ClusterOil A ST = =7} AF2S TB_SID(Z 0 M 0| = ac0E AHR)2}

HA TC

Z0}Of StCt acOE e &4+ M- 2 =2 enviile2 /homeftibero6/ Otz 0l envfile_acl2 2 X &
oF A .

cmrctl add db --name acl --svcname ac --dbhome /home/tibero6
--envfile /home/tibero6/envfile_acl

== |

=

Cf.

M

M

3 e CE 1t 20

Okl
o|.

—
Hoz2 S5

Resource add success! (db, acl)

15 cmrctl showE 0| &5t 2| &4 HEf S &elstH o5 20| EH = 0

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 clsl:0 UP /"shared disk 3 Z"/clsl _cfile
clsl service ac DOWN Database, Active Cluster (auto-restart: OFF)

clsl db acl DOWN ac, /home/tibero6

BOIMN EMZE 2E

25t [ O| E{H]| O| AZ THS0{OF BFC}, “10.5. TACE 2| 5 T O| E{ H| O] A A A" 1pF Of 21
~ 6 7ER| 2] b b

=
T8 ot= O th52 F 7HA 7oALY E X7 0F Btrt

mo Mot
b
ol
ol
o
X
04l
mjo

o

Ct.

O =010}

HWEe==

rlo
i

— tbsqlZ H&35t7] /6l thdsn.tbr2 MY E o CtS1 2

ac0=(
(INSTANCE=(HOST=123.1.1.1)
(PORT=21000)
(DB_NAME=ac)
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- &% 7 "10.5. TACE @[ et HIO|EH| O] & 4 0 M T O[E{H| O] &£ 5 2=
"ac" (UM e MH[A 2| A9 0| F)2 off OF BHCE B OB H 0| & Hd &

show?| Z 1}0l| A Ct2 1 20| STATUSZH 25 UPS Z HIR O UL}

[ CREATE DATABASE
25 Ofx| 1 LA, emrcetl

Resource List of Node cml

CLUSTER TYPE NAME STATUS DETAIL
COMMON network netl UP (private) 123.1.1.1/29000
COMMON cluster clsl UP iInc: netl, pub: N/A
clsl file clsl:0 UP /"shared disk AZ"/clsl _cfile
clsl service ac UP Database, Active Cluster (auto-restart: OFF)
clsl db acl UP ac, /home/tibero6

70|24 A L=0M e 19 0] ERtLt O[A TS ==& sl OF St H A 28 L =9 thdsn.tbr €7
= IR F o52 330 =2 A2t 2 YHeEE ol Ro/e H2 2HAHE FIME O cfile2] =
7 M 18 =0 M 2Tt cfilel] E Z2F Z0}O0F Shrt,

export CM_SID=cm2

export TB_SID=ac2

tbem -b

cmrctl add network --name netl --ipaddr 124.1.1.1 --portno 29100

cmrctl add cluster --name clsl --incnet netl --cfile /"shared disk dZ"/clsl_cfile
cmrctl start cluster --name clsl

18 cmrctl showE s 23 Chs it 20| MH|ATF 00| SFEO U= AS 2ele 4 ULt Of = cfiled]| U
= W8S cmloM A F 07| W ZO|Ct.

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 clsl:0 UP /"shared disk 4 Z"/clsl_cfile
clsl service ac DOWN Database, Active Cluster (auto-restart: OFF)

19 0}X| 2t 2 ac20| AL B enviileS X &8t % T2 o] HHOISS YA 6HE 2 ko = TAC T4 A 0|
AZEICY,

cmrctl add db --name ac2 --svcname ac --dbhome /home/tibero6
--envfile /home/tibero6/envfile_ac2

cmrctl start service --name ac
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9.7. TAS-TAC #4

= B0 = HX TASE Tdsts ol thai A &Fetct.

CHS 2 TAS-TAC(Tibero Active Storage - Tibero Active Cluster)2 714 & Il Linux A0 &8 4
= O|dlofCt.

1#H =0 A TASE @8t TB_SIDE asl, TACE ? &t TB_SIDE acl, CME 2|8 CM_SIDE cm12 2
StCH TB_SIDE A Of Al L& 2 asl.tip2 1#H = =2| $TB_HOME/config/asl.tipdl X &5t

|
I\)

H =0 M TASE 95t TB_SIDE as2, TACE 2§t TB_SIDE ac2, CM2 2§t CM_SIDE cm22
StC TB_SIDE MM Of|A| L 2 as2.tip2 2 = =9 $TB_HOME/config/as2.tipoil X &¢tCt TASE
DB_NAMES X|&35tX| &1, TACE DB_NAMES ac® $HCh.

hA 4

ol

SE2 TASE 743t “9.6. TAC 7470l HHE HEE +F

02
o
Il

1. cml.tip2t cm2.tip2 “9.6. TAC T+d"g &t 10al A g StCt.

-

Ct2 TIP ot L 0lA M 22| AHO|= & CHYSH XS 2 O[H Y #0|1, AL SHO| & -
UCHE O M Ol M = raw C|HFO| A E AMZSHA| 9411, ZH2Zte| 8 20| 5GBQ! /data/disk01 2t /data/disk02
gt F oY S AtEsto] S FEO F L EE ¥ g o Zo|o}). A3 4 2 "Tibero Active Storage
22| K} QHHA"O| "A.1.2 C| AT ZH["2 &HEBIC}

<asl.tip>

LISTENER_PORT=30011
MEMORY_TARGET=2G
MAX_SESSION_COUNT=50
TOTAL_SHM_SIZE=1G

CLUSTER_DATABASE=Y #3<
THREAD=0

CM_PORT=8635 #cm12 CM_UI_PORT
LOCAL_CLUSTER_ADDR=123.1.1.1
LOCAL_CLUSTER_PORT=30111

INSTANCE_TYPE=AS #Z <

AS_ALLOW_ONLY_RAW_DISKS=N #RAW T]n}o] A5 ALg3tx] ko B o] AHo] HQ3sirt.
AS_THR_CNT=10

AS_DISKSTRING="/data/*" #/data/disk01¥} data/dis02E AlE3tEZ /data/*3h= +rh.

<as2.tip>
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3. 0f2oz 22z AH

LISTENER_PORT=40011
MEMORY_TARGET=2G
MAX_SESSION_COUNT=50
TOTAL_SHM_SIZE=16

CLUSTER_DATABASE=Y #3Z
THREAD=1

CM_PORT=8655 #cm22] CM_UI_PORT
LOCAL_CLUSTER_ADDR=123.1.1.1
LOCAL_CLUSTER_PORT=40111

INSTANCE_TYPE=AS #3%
AS_ALLOW_ONLY_RAW_DISKS=N #RAW TlH}o] A= AE-3}X] ¢om =z o] Axo] g3},
AS_THR_CNT=10

AS_DISKSTRING=""/data/*" #/data/disk01¥} data/dis02E5 Al&3tEE /data/*#S Frh.
2. TASE TIP ItY0| ZH|EH 1H L EFH =M Z 4F°

2tk

-

HX 1 L =0l A export CM_SID=cm12 2 &tAHLE Y5t O &, cME 2510 U333
FItote K| %ol B2 =5t cmrctl show 74 TH =
AL T FHof,

Resource List of Node cml

CLUSTER TYPE NAME STATUS DETAIL

COMMON network netl UP (private) 123.1.1.1/29000

i
on

SofiOF st=0l, ChZ 1t 20| cfile £Z0| A0l A2 SEtRICE,

cmrctl add cluster --name clsl --incnet netl --cfile "+/data/*"

CEBH2E £ FQJUCHH TB_SIDE as12 2 export & = L2 AMES 3 5H0] TAS QIAHA
g Y 2ChH"9.6. TAC 7"t EE| SHAH S startAl 7| X 24 =C).
tbboot nomount

. BEO| =2 E|M thsqlS Sofl TAS QIAH A0 H&5t0| Chga 22 sql2 Ol A3 AHO|AF BH=C
WSWMEﬂMmE:WmﬂIEWIimmmmeﬁﬂéﬁ%WTHmeﬁolEQWE

% 4 Aok,

J}

CREATE DISKSPACE dsO NORMAL REDUNDANCY
FAILGROUP fgl DISK

"/data/disk01" NAME disk101

FAILGROUP fg2 DISK

"/data/disk02" NAME disk201

ATTRIBUTE “AU_SIZE"="4M";
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6. &% A2 F thsqlS TR, TASUAHAT ZREUSS &0I6H 5 ol o HMES S3f cluster
S ™ALt

cmrctl start cluster --name clsl

7. 21 % cmrctl showE 0| 8dff 2| &4 S =Qls 2H Ch51 20| 3| =T

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|X| C}2 2] HUMEE ALESI0] as& AMH|A 2| AAE SFTHCOL

cmrctl add service --name as --cname clsl --type as

SO R asE S5t enviile tibero6/ OF2| 0l envfile_for_as12 & XM &6t 11, --name?| gt TIP
Ao A2 =l 0| 59! as1Z of OF StC}.

cmrctl add as --name asl --svcname as --dbhome /home/tibero6
--envfile /home/tibero6/envfile_for_asl

NS HMEE Soll TAS QIAHAE normal EEZ F&A|ZICE
cmrctl start service --name as

O
=

cmrctl start as --name asl

190 HUES S5 TAS YABATF HIBHO2 DEEYOH, ChS T 20| thsgl2 HWES 4285
0f 2 - =0 TAS QI AEI AT AFE B AR S8 M43 Of iCh

tbsql sys/tibero@asl
sql> alter diskspace dsO add thread 1;

2 AT|THR| Rt2™ LHHX 2H 20| ME TAS QIABA S X2 &H|7F 2t2 & A0

2H = =0f| A export CM_SID=cm2%} export TB_SID=as2 HMH EE +3 510 A H
Z tbem-bZ CME FEHSIL, L2 HAMESS S| L= A AU M= &
g —T‘-g StE 2 U EX 39 ippaddrO| cm10| A 2F 211 portnoft CHELCH.

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
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13 O[ Xl cmrctl shows & &5l 2 L2 20| MH| AT SFE A S =eld + AT

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 clsl: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)

MCSSHMUEZ ASE S5t 7 28 LEME TAS QI AEHAS AHAZICE

cmrctl add as --name as2 --svcname ac --dbhome /home/tibero6
-—envfile /home/tibero6/envfile_for_as2
cmrctl start as --name as2

15 H A

1

2= 9 g0l

02

T CtH ZH = =0 A 9 emretl show?| Z It CHS1F 20| S ECY,
— == 10{ A2 cmrctl show & 1}

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 clsi:1 UP +1
clsl file clsl:2 UP +2
clsl service as UP Active Storage, Active Cluster (auto-restart: OFF)
clsl as asl UP as, /home/tibero6

— L= 209 emrctl show Z 2}

Resource List of Node cm2

CLUSTER TYPE NAME STATUS DETAIL

COMMON network netl UP (private) 123.1.1.1/29100

COMMON cluster clsl UP iInc: 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 UP Active Storage, Active Cluster (auto-restart: OFF)
clsl as as2 UP as, /home/tibero6

$TB_HOME/configdl| acl.tipdt ac2.tipg TH=E=0|, L2 TS Z0| St
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<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=20015

<ac2.tip>

DB_NAME=ac

LISTENER_PORT=21100
CONTROL_FILES="+DS0/c1.ctl","+DS0/c2._ctl"
DB_CREATE_FILE_DEST="+DS0"
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=20015

212 Tibero Z+2| X} QHLHA]



7. TACE TIP MY S XM AEH oM, 2t L =0f of2je] HMEES £ SHCHZ L =2 TB_HOMEO en
o 1.

— o
vfile_aclit envfile_ac2E THSULY. envfileo| CHEH LHE 2 “9.4.1.1. cmrctl add"2} “9.6. TAC T+

LBk,
—1H =

cmrctl add service --name ac --cname clsl
cmrctl add db --name acl --svcname ac --dbhome /home/tibero6
--envfile /home/tibero6/envfile_acl

-2 &

cmrctl add db --name ac2 --svcname ac --dbhome /home/tibero6
--envfile /home/tibero6/envfile_ac2

1BO|A 1HH ==0|M “10.5. TACE </t 4l O|E{H| O] A A A9 2”._* B 6H K| 2td S s> otCt, Oy
DB QIAEAAZE nomount TERE BEEISH=HMEZ CI20| WH E ALZSHC}

cmrctl start db --name acl --option '"-t NOMOUNT"

=

rr

tbboot nomount

19 “10.5. TACE ?| et H|O| EfH[ O] A& 44472 6H K| 2 F S +HSt D LIH CH22 BFHE Sall 2 ==
01| DBE ¥ TAS-TAC #d & OtEICt. th OB H| 0| AE M5tz HFOIA logfile?] E2E X
g M 0f = '+DS0/log001'(+= TASE B2 S HA|St, DSO= M 45t diskspace2| 0| &0|LCt.)
2 TASE A2 E AHEdl OF 8L

cmrctl start service --name ac

9.8. HA Service 7+

= H0l M= HA(High Availability) 7144 S <I3H Linux SHE0IAM &0 4 A= oA E HF

rol

=

rr

HAS Tdot= YH 2 TACS HI=5H0] tipitd 282t MH[A 2| AA0 --mode haZt S0{7t= &2 T
20t 18 =29 TB_SID= hal, CM_SID= ¢cm10| 11, 2 = =9| TB_SIDE ha2, CM_SID= cm20| .

0z
o

1. cml.tip2t cm2.tip2 “9.6. TAC w4 0l M 2t £&0] &4 5t1, hal.tipdt ha2.tip?t tt=2F Z0] %
CHE MM E ¢l 2 4E S fch 22 AFE & =5 H o).

<hal.tip>

DB_NAME=ha #DB_NAMEY acl¥} ac27} #2 #2S 7lxd.
LISTENER_PORT=25001
CONTROL_FILES="/home/tibero6/database/ha/cl.ctl"
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DB_CREATE_FILE DEST="/home/tibero6/database/ha""
LOG_ARCHIVE_DEST="/home/tibero6/database/ha/archivel™”

MAX_SESSION_COUNT=20
TOTAL_SHM_SIZE=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_NAME acl¥® ac27} #2 #2 7FXtt.
LISTENER_PORT=35001
CONTROL_FILES=""/home/tibero6/database/ha/cl.ctl"
DB_CREATE_FILE_DEST="/home/tibero6/database/ha"
LOG_ARCHIVE_DEST="/home/tibero6/database/ha/archivel™

MAX_SESSION_COUNT=20
TOTAL_SHM_SIZE=1G
MEMORY_TARGET=2G

CLUSTER_DATABASE=Y
THREAD=0  #TACOlA 9} @2 hal¥ ha27} £ thread, UNDO_TABLESPACE #t2S 7}xIth.
UNDO_TABLESPACE=UNDOO

LOCAL_CLUSTER_ADDR=123.1.1.1
LOCAL_CLUSTER_PORT=31100
CM_PORT=8655

2. HA TIP THI0| ZHIEIZ 2, halll ha2 S enviieS OIS % TS 22 HUER L E9 3
2t 28{AH, MH|A, HAS SE5tHC}.

- 1H =

export CM_SID=cml

export TB_SID=hal

tbcm -b

cmrctl add network --name netl --ipaddr 123.1.1.1 --portno 29000

cmrctl add cluster --name clsl --incnet netl --cfile /home/tibero6/cfile/clsl_cfile
cmrctl start cluster --name clsl

cmrctl add service --name ha --cname clsl --mode ha

cmrctl add db --name hal --dbhome /home/tibero6 --envfile /home/tibero6/envfile_hal
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3. O|X 2&E HIO|E H| O] AF 2HS0{0F

-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/tibero6/cfile/clsl cfile
cmrctl start cluster --name clsl

cmrctl add db --name ha2 --dbhome /home/tibero6 --envfile /home/tibero6/envfile _ha2

rol

FC},

HX NOMOUNT ZEZ 28t % single Tibero 0| A QF 22 YAl O 2 H|O|E{H| 0| A S MM STt 1
= system.shE 43510 O O|E{H| 0| A M A 0| 2B =ICH OFX|UO 2 Cf29 HMES 1H =0 X
SotH 1H L EJHOREQUS mf 28 = =0 DB QIAEH AT MM A EICHIH =7} Active, 2H =
= 7 %

P

£ Standby2t1! 5t 0]+ cmrctl show service --name ha=z 0l

StC}).
cmrctl act service --name ha

cmrctl show service --name ha
Service Resource Info

Service name : ha
Service type : Database
Service mode : HA
Cluster : clsi

Inst. Auto Start: ON

| INSTANCE LIST |

| 1 UP Active |
| 2 DOWN Standby |

DpOF 1H L ST CHRE 0] 28 = E7F AFSAME M, 14 57t deactz|{YUS 4 UL O|H A

AN

deact®l 2| AAE actA|Z4FH 1H = E7J} standby 7t |0 21 = E £ failoverstA = Ct.
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= &0 M= Tibero Active Cluster?| 7|2 7HE2 1} 824, TZ2M A, AW U 2 g

10.1. 74

BHOIM HY F0 2E ol

AE A=

[
—C =
S

XI10ZF 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

o2 A 2RO BR CIAAS
78 HZsts 15 LTS
AN SHECL 2 F0|
23 HYS SHST M6

[18! 10.1] 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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10.3.

— 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 = 7HE Xl (weight) & 2t2|5t=

— node

Z2 M2

o 40 X3, £,

2 s0|Ct

A4H 7l sE MSstH o2t A E HiE A2 =2 NMGRO| U,

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

EeEnstE2S

&0 2442 ZeElrh

e Active Cluster Control Thread

2=

uy

ACCT

ACCT= SHAHZIMAIX| S41 2 BY5te A8 0|0t 22{AH L A
L =22 E CWS/CCCY lock operation} reconfiguration 23 (request)= &

Ot CMPTOI A MESHFAHLE W ==2 MEZRE MESaHOF S HAXS
Ho{ 8ol 1A L EZ2 Ma5=s A 20 | Ct. EESH ACSD ZZ2 M| A9 I 2l &
HEZM LIHX| AYEE AS5te I

e Diagnostic Thread

2=

DIAG

e Cluster Message Processor(Message handler)

2=

AMoOd
=o

CMPT

CMPTE= CHE ==0M 2 HAIXISl 2™ S Xelst= &8 =0|E CMPT

AP E= ACF_CMPT_CNT E7|3} mj2tolE{of| M-S ZtoE2 25 Z(pool)
2 ddEoh
CMPTE ACCTZEE HAIXE 2ol FZ 21} 248 A2 £t}

Hest=

CR block2

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,

10.4. TAC E4MH

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

Ct=2 TACE AtEst7| ¢
<$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 S aliofF S+, “10.5. 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.

10.5. TACE %8t HIO|E{H|o| A A4 M

Cc &&= U243 7|8he] S2{AH | O|EfH| 0| 20| T, o2 T O[E{H| O] & M| QIAR AT Z
ZE Z2 HOlHH oA IMAS 21 AE5HY| 20 HIO|EH| O] A H-d2 B MHO| A St 2 43 5HH
g

3

= T
2E MHO AAHAT SSStAES It I HO[H oS 131 2A ot 2HH TACOH M = &7 L
2300 Hiolef 2o d&s 2 235t7| ?IdH Redo 21 X Undodf CH3fAM = Q1 4& E._*ADP PEEe

ot S JHX| 1 Q0{0F §tCt Redo 21 2! Undo 2= ZF M2 QIAHASO| & O] mpof & &H5HA|
ot S o2 Soll et CHE A AHAS HEE QJO{0FSt2 2 BHEA 357 C|AJ A0 EXH6HOF BHCt.

TACE <@l eh H|O|EfH| 0| & ¥ B A= CHE 2t 2L

1. Tibero2t A E A MY 0t S Y5t = TBCMS 7| SEHCH CME AF 5t 7| S5k AtM & S

2 “A|9Z Tibero Cluster Manager'S &1 §tCt,

$ tbcm -b

TBCME 7| ST X| 2t TiberoE 2 M O{5tXA| = t=Lt.
2. NOMOUNT Z EZ TiberoE 7| S &t

$ 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/tibero6/scripts/pkg_standard.sql...
Running /home/tibero/tibero6/scripts/pkg_dbms output.sql...
Running /home/tibero/tibero6/scripts/pkg_dbms lob.sql...
Running /home/tibero/tibero6/scripts/pkg_dbms_utility.sql...
Running /home/tibero/tibero6/scripts/pkg_dbms_obfuscation.sql...
Running /home/tibero/tibero6/scripts/pkg_dbms_transaction.sql...
Running /home/tibero/tibero6/scripts/pkg_dbms_random.sql. ..
Running /home/tibero/tibero6/scripts/pkg_dbms lock.sql...
Running /home/tibero/tibero6/scripts/pkg_dbms_system.sql...
Running /home/tibero/tibero6/scripts/pkg_dbms job.sql...
Running /home/tibero/tibero6/scripts/pkg_utl_raw.sql...
Running /home/tibero/tibero6/scripts/pkg_utl _file.sql...
Running /home/tibero/tibero6/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

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]

TACHM UF HERJIE FHd2 W AZL2H HO|=2 0|8

YHof sl M 2E

=

Ol
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10.6.2. L0 E{H|0| £ 44

TACE M2 7| W= IOl H[ 0| &
TACE TiberoE 7| o= CMO| E £
B2 J| ST CM AF0| 25t L2 KA 8 S

c|;| JollOF Btoh S AHE ALEE o =20 M d-dotH = C
o=

get = AlZ5t TiberoE NOMOUNT
“M9Z& Tibero Cluster Manager"E & 11 8HCY.

22 CM A 2 0tgl = TiberoE NOMOUNT 2 E2 7| S35t= of| o .t

tacl@tester ~]$ tbboot -t NOMOUNT
listener port = XxXxX

change core dump dir to /home/tibero6/bin/prof

Tibero 6

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

Tibero instance started up (NOMOUNT mode).
tacl@tester ~]%$

NOMOUNT 2EZ2 J7|S& & H® TACS ¢l

AEAN S5t HO|EHO|AE THE = CHE 22 AH
O] QIAEAZ Q|5 Redo 21, Undo 2 15 MMt} QIAE AS| $TB_SID.tip SFAMH mtof x| st
THREAD, UNDO_TABLESPACE % 7|3} ut2tAa|E{ Q] O| &1} BF=E Al 2 X| &l OF SFCY.

10.6.3. TAC 7|&

CIOIE{HIO| A M AT CHE QIABAS 9|5t HZAHT THelo] Y40| BT 2AZ51H TACE 7ISE 4 ¥
Ct.
CHS 2 CH2 QIABAS

25 M50 CM, Tibero =2 2 TACE 7| S35t= of 0|}

tac2@tester ~]$ tbcm -b
CM Guard daemon started up.

import resources from "CM TIPS 942 % resource file path”...

Tibero 6

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

Tibero cluster manager started up.
Local node name is (cmO:XxxX) .

tac2@tester ~]$ tbboot
listener port = XxXxX

change core dump dir to /home/tibero6/bin/prof
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Tibero 6
TmaxData Corporation Copyright (c) 2008-.
Tibero instance started up (NORMAL mode).

tac2@tester ~]%

10.6.4. TAC BL|E{&l

$TB_HOME/scripts C|2E 2|0f A=

[0l 10.1] 22 72| =3| - GV$SESSION

SQL> SELECT * FROM GV$SESSION;

cm_statsh 23T E IiU S
B 4+ UCH TACOH &ojet =0 A AEf, IPEHE

All rights reserved.
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= &0 M = TiberoOl| A O O|E 2% SH(Data Encryption) 7| s& ArE5tL &
Ct.

it
_O'ﬂ
N
10
o

s
I3
o
i
0H
o

11.1. 7

TiberoO| A= CIO|E £QtS @Il “H5Z AFS AL 222 C|O[E{H| O] A H oA dFEEE AXE AFEX}
AZ Y EH, AL 7|5 M35t QUCt opX| T OE{H| O] A LY Ol A T O E{0fl & Z5t= &7 ot 2t
=AM Ol M ool mtof &Y HI2otes ZREH 22 7| sT2 2= H0|H & eHNstA E5e £t
QACt ek o2 &t B 20| = C|0|E{ & 2 3517| ?I5i A Tibero= HIO0|H & &= 3t5t C|AZ 0| XM &6t
= 7ls2 M35t ULt

DBAZ 253t CIO|E{ (B0l 22 ZF L= HO|& AHO0|A)E X FSHH Tibero= HIO|HE M & mf
WeEHo=z & H

S 51510 M AStD HAMe i 25 51HA 20 =L} O AF2XILIOfZE|AH0jME =2 12
2 Ol Y53t R E ng EaJt

Tibero= LSt 22 223 Y1255 M SetH.

= 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

11.2. H4MH

HOlEe 253 7|52 AtESHY| Rl Mz M HA 2o X 22 M6l of tCt. 2ot X[ 2t
sS& DV\E-I 7| & 225t UCt Tiberos
E 0| 85t 0| E & Z3}+5Het.

CiOlE &f=3tE AL S| RsHM = thE2l ZAHE & 5l OF St
1. HOk X|Zte| MM

$TB_HOME/bin/tbwallet_gen Z2 1S A} St Eot X[ Zto| iU O| Ft I AR EE AT 2
QF XS Mg etct.
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[ofl 11.1] =2t X|zke| MY

$ tbwallet_gen

[ Tibero Security Wallet Generator ]
Enter wallet file name: TBWALLET
Enter wallet password: tibero
generate wallet success

2. HOF X|Zte| ¢k MH
$TB_SID.tip T 0l WALLET FILE £7|3} m2i0|E & Z7}510 20t X|2H9| 9% S M BCY,

[0l 11.2] EOF X|Zte| ¢|x| MA : <$TB_SID.tip>

WALLET_FILE=/path/to/TBWALLET

3. HOoL X|Zte| AlE
LT |7b.+% %D 0 0lE| 253t 7|52 AHSSEI B DBA HEHE JHA AL AIIL Ch2 0l B S
%31 OF BICh. Cf, IDENTIFIED BY & /0| 2/2{st AL 2ot X122 M8 o Y2i3d 1f
AQES QBIC

[0l 11.3] ok x|z AT|

SQL> ALTER SYSTEM SET ENCRYPTION WALLET OPEN IDENTIFIED BY "tibero®;
System altered.

COIE| @55 7|58 ALB IRl FoLE S Hot K|S ©O2B 0] %Al DBA A EHE JHT AR} O
EEEERS L

[6ll 11.4] 22k X2} EY|

SQL> ALTER SYSTEM SET ENCRYPTION WALLET CLOSE;
System altered.

Fol
BOL X/ 22 ClO|E{H 0| A QIABIAS ZE5101 25|02 ChA 7| SE Gatct 2ot X128 Fofo}
BICH TACOIM 2t e S7} 74X 1 QU w0k XIZH2 BHE Al SYsHOF Bick,

11.3. %E-I OI- I.

ZE &= 2HColumn Encryption)= E|O|22| §F ZE2| H|0|H & ¥ = stst] M Fst= 7| S0t 2H
A23=HOlES dd = HESI=DDL =S ad 2 o dFettt

—

AFZE QIO 02 E A E 4 ULt 2
Olg

o
= =
Mo 4 QoM MYSIK| 94OH AES192 4125
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11.3.

S CLEEZ AMNETIT US5tE HE 2 SHE|O[20] o 747 U2 4+ UK T §HH O[S0 = stLte &
S LI FAAEE o+~ QO
SALT 2 &2 ¢t HOIHE ¢&5ste I etat &2 U5 2 US| X| LT 5 5t= 7| S0|Ct O] &
ME AN AR B9 58 =2 £ QO SHX B SALT SM S AFE5I0 YEstst AE o= ol A
EMYe +QICt ZH ASSIE MY M Ol SUS ETZ MK LOIE C|EE = SALT M2 Al
25t}
ZE S 23S 3I5tH 20Ol £F0| =0tX|= HEO| UKX[THSALT &M 2 AHESHK] = ZEOf Shall A Tt
QIHAE MME £ QU1 OlEll A FAL AZNE 4 QICH= TR O| QT ESHal| 2 Z &0l DML & SELECT
HHS MESIH LI R0 A 25352 55518 £™8ot7| I 20| 8& X otrt el st
US5E 4+ U= A HO|E EIRY2 T2k &t
e CHAR
e VARCHAR2
e NUMBER
e DATE
e TIMESTAMP
e INTERVAL DAY TO SECOND
e INTERVAL YEAR TO MONTH
o RAW
e NCHAR
e NVARCHAR?2
oS3l Zigi= = =
1. &S5l ZE =S A= H0|F MM
CREATE TABLE 20| M &S5ttt ZHZ Ho|e W ENCRYPT 22 X|Est0{ H|O|22 MM THCY.

[0fl 11.5] §tS3 HES Z= HIOIE 8y -CIEE

oS3 SM(AES192 23B|E, SALT)

SQL> CREATE TABLE customer (

cust_id

cust_name

cust_type

cust_addr

cust_tel

reg_date
)

Table "CUSTOMER*®

CHAR(4) CONSTRAINT cust_id_pk PRIMARY KEY NOT NULL,
VARCHAR(20) NULL,

VARCHAR(18) NULL,

VARCHAR(40) NULL,

VARCHAR(15) ENCRYPT NULL,

DATE NULL

created.
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11.3.

11.3.

11.3.

A2t U2 E2 USING 2= Aot A ge 4 U2 SALT 52 ME HF E A Fde + UL S
Sl A=t Y| E2 etH OIS0 St X EE - AV W20 CHE ZEoll £ THE 2e| 55 Xgst
T of| 2 7F Z et

[0l 11.6] =35t HES #= HIO|S M4 - AES256 L112|F, NO SALT M MF

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.

= OF=35L 74 E3

2. E‘Ilolao'“ 522} %E:'l' -|-7|'

ALTER TABLE =0|AM ZE 2 FIE W] ENCRYPT 22 X[HolH &S5 ZHO| =Lt 7| E H 0|0
oln| S35 HEHO| JASH J|E 3t = Hoj| =3 HEO| 2
HME2 LDZES NS 5 UCH £5FSALT S8 AE R

[ofl 11.7] =35} HE F71

SQL> ALTER TABLE customer ADD (cust_password VARCHAR(12) ENCRYPT NO SALT);
Table "CUSTOMER®™ altered.

3. OIH}%E-I §§|. JE-IOE |:|:|7=|

ALTER TABLE 20| M ZZH S A S Il ENCRYPT A2 X H5IH 2535} ZAZFHO| =lCt H O 20| &535t
AE S FIIE 4 n&IHX 2 7] E Ho| 20 o|A] & 2 7 =]

= UA2H I|E =
LB ES AFS T J'Fj' of ==t ZEHO| 2H MEE Ea2|5S AT & U Eot SALT &4

[ofl 11.8] L HES AS 35 L= HY

SQL> ALTER TABLE customer MODIFY (reg_date ENCRYPT NO SALT);
Table "CUSTOMER®" altered.

4. 0+S 5} i ol ZHEiO = BIZ

ALTER TABLE 20M ZE = HE S Il DECRYPT = A[EotH L8t AHO[ Lt
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[0fl 11.9] =35 HES UL HE o= WY

SQL> ALTER TABLE customer MODIFY (reg_date DECRYPT);
Table "CUSTOMER® altered.

11.35 2 I:II= OI- I.?-IE-IOI (o] Jamy | EIE |:|l_:|§

ALTER TABLE Z0|lAl REKEY HE = X &d5tH lilH HO|E2 2E& 253t ZEH 535 e FO|
HE =

[0l 11.10] 2E 253} ZH 9| 4535 22|FE MY

SQL> ALTER TABLE customer REKEY USING "3DES168";
Table "CUSTOMER®" altered.

M SSHX| OO T 22 M FALE0| QULCH SALT SM0| X Hotel bS5 HEof
Mg = sl E QI A Ciosf A = EQUAL(=") ZHEBFALS 6%0:1 INDEX RANGE

[ofl 11.11] &S5} Z&ojl CHSE =~

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)

11.4. Eflo|E AH0|A 2535}

11.4.

HO| = AH O|A S SH(Tablespace Encryption)= Z 3 &S 5t2}f OFEHIHX| 2 O] O| E{ H| O] A 9| E1|O|E1 =
2355h= E CHE YHoICH 23 2453 OHE M2 H0|2 £ H 0|22 ZE Hel7t ot Hio| 2
HO|A MAof Cio =3t 7t 253 2| FS XFetct= Zo|ct

o
o
g
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&
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fol
fob
3]
I
fob
fob
H
oA
rlo

P CIAT0M 27|12k 27| 5 B 20 HIZ 4 E|H O O|E{H| O]
A W59 SQL AME| Eet 7| = SY

SHAl M ECH of Iy W =0 28 2= ot EMUE M =, &

T EIRC ZEHO| Mol M EE 225t E & o UCAL H A FHE AW e £ Glths =4 = ’lod
Ch 2HHO| B0l S £H0[£2 2= HIO|H S50 =3t Soop7t 2dsty| o 20 B|olS AH 0]~
ol 27|17t AAL +31 H20| HE+5 45 Mokt 0t 4 ULt £ot ZH A= 34AE O0[H &
23 FEHE ¢ 8lHe =M T ALEE 25 U0 dA0 et HE ot U S ME S Of o,

BlOo|E AHO|AE MM35l= CREATE TABLESPACE 20|M 253t 2 E X|A35t= ENCRYPT 2
£ A Oo|AE 2S5 3HE HO|E AHO|ATE EICH EBHUSINGE AHESH 53 41

r 2| 52 3DES168, AES128, AES192, AES256 SO0f| A StLtot

&'S MESH AES1282 7|22 2 AMSSiet,

[0l 11.12] 4= 3StE E|0|E AH[0|A 44 - 3DES168 Y12|F 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 = thsilt €2 AtedS F2 ettt

ElOolE2 £H Ol A& (sl AES & Us est e SFILZE =350 Hlof XLt
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3DES168, AES128, AES192, AES256 0| 2|9 ¢S5t 22| FS X FsHA =™ ¢S 5lE B 0|2 A
olA=dde + glth

ASSHE HOIE AHO|AE Mds5t7| Mol BFEA| 2ot X|Zt0] 2] QLO{0oF BT, 2ok X|Z+o| 2| 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 =ICh hetA Ol & slf Zst7| /s M= £ X2 €10 o

[0l 11.13] 2r=3HE EI0|S 2H0|2 - W Huj

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.

11.4.2. &= 3= H|O|E 240|A ¥

11.4.

SHE HIO|E AHO|AS ME S7H0| o HRth
|35t 22 HI0|H I 2 B 0|2 A
S

o =
BlolE AHOIAE S W X Jet =3t

19 ALTER TABLESPACE &£¢2| ADD DATAFILE
Foret = UHL M2 FUHE HOIH T = ME

T gest e Fo £d& A E 7t =t

AN

o4
[0fl 11.14] t==}E Ef0]= 2HI0|2 - CO[E] L =7}

SQL> ALTER TABLESPACE encrypted_space
ADD DATAFILE "/usr/tibero/data/encrypted002.dtf" SIZE 50M;
Tablespace "ENCRYPTED_SPACE" altered.

LEHH|O|E 2H 0| A S 223tz O[S 2AHO[AZ HIF AL &= EP B0l AH 0| A5 YEHE|Ol2
AHO|AZ Hit = A2 =7hsotr. £33 8 E|0| & AH| 0| A0 Eetel OfOlE IO Cisl M = =5t
et et Sie|E§5 tEA X5t A 27ts0tE HEtA E1I0I = AHo[AS ddg mo=
ol2fet At&tS efst MEs| 2ol OF Shit. O] g AtZo = gk E|0| S AW 0| A5 /= StEl B Of
2 2HO0[AZ HFY| RS = MZE Y=3tEl BO[E AHO|AS BHE THE YEHE|O|E A 0[ A0 X2
el HOoIHE 25 &= 3tz H 0| S AHO0| A2 F740F etrt
orS S = AL

3. =21l HI0|S £2HI0|£ AlS

BHol2 £= QHAS dde i A=3tE B0 2HO|AS NFstH MG MAHEE S2[H2ZE 1
HOlE AH O] A0 MEELHOH 258 &1l A= YU NHS22 HOIH ostet 5235171
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[0fl 11.15] etS 2} E|0]E 2H|0|A - 0|2 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.

Ol2 £m 0] &0 E1I0|%% ddstl sQL == Soll B0 E 2|5t Wilst= 2Hy
Z o

B0l AHO|A S0AM SYSTEM, UNDO, TEMP H|O| & AH 0| A= &
ZEEHOIE AHOIAS 2538 4 Q= A OFL|Ch E 5t Redo 21 THY0]
K| & E 4 QiCt 5HX|0F U5 5}E B 0|2 AHO|A0 E&HE HO|EHE &6} Ml
Redo 2= At 22 253510 C|AF0| MEE 10| F 27t EQFH -(._\-I_Foﬂf AEom =
O HIO|E{H|O| A LHE X o 2 At =T},

m
o

t= 20l TEMP B O] = A O A0 AAZ MEE = HOIH 7 = ote B0 =
[EtH TEMP ST A S22 =2 3l5t1 S otE b}, MetA O O|Ef#| 0] A 29| THE
J_if%'(Undo, Redo, TEMP S)& Sall =3t E|0| = AH O A2 HO|E I Y F et D &K S 2

— = A
=g 4 UL

11.4.4. &S 3lE H|O|E 200|A ME XS

TiberoO| M= 2= otEl E|O| = AHO| A2 2 E 2t2|5tY| 2o 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+ AT

V$SENCRYPTED_TA oS 51E E| 0|2 AH0|AS M LIS X3 5H= Ho|C} E|0]2 AHO|

BLESPACES 2 D2t A3 YneES xole 4 UL

s

A Hol X 20| o5 XM B L 82 "Tibero &7 QHYM"S & TEHCY,
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2= otE HOl2 AH0[AS 0| S8 =3t ZHO CHoto] L QIE A M2 NO_SALT =3t ZHO
OF JtSst Hel =710 O 8 INDEX RANGE SCANO| Qt=| = K| FALEHO| QACH O A 2kALEO] gl2
T OIO|Ef 22t2 M S3t7| flof ef= 3l HO|S AHO|AE 0|8¢e Aot ZFH0| tjet QHAS
M & et

o

[0f 11.16] S 31E HIO|E AH0|AS 0|28t S 3 ZE 0l CHEE QU2

I'

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 XI_CUSTOMER_01 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 “XI_CUSTOMER_01" created.

SQL> CREATE INDEX X1_CUSTOMER_02 ON CUSTOMER (CUST_TEL)
TABLESPACE ENCRYPTED_SPACE ENABLE RANGE;
Index "XI1_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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= T A = TiberoOl M S &35} 7|52 ArEstL 22|57 st H S A St

12.1. IR
Tibero= MH 2} 2E210|HE ZH|| S84 &= HAIX[Of T &t 7|2 2 2&5HT| 5t S8 &35 7|5
£ M E8tCh Tiberol S 23535} 7| 52 NetscapeAle| SSL SAM ZTZEZS AHE 5t 20 Openssl
Projectdi A| M| S5t= 2tO|E2{2|E AtEot0] JHHE[ULCE &2 Windows 2Z A A2l H2 S S
U553t 7|52 MESHK| ZeCt.

S MX

12.2. er4AdH
SN A55L I 52 A8t M E S& LX} ZH0f| 2ot SAM 2 e AFO| ERsiCH MHOME 2
OF SAO AHZSE QIBMLA7HQI 7|1 & O|2] &AK|std JALE GP™ ME MMafioF StCt 1 Chg 213 AM
QL7101 7|19 /X E ALY oo X Holl A =™ Eot SAM ME ZEJHH2[A EICt
E2U0HENM = 22 SM ALE R E tE AT uhof X|Fsl =Ct. ofof et YHt = 2ot H 50|
O| F2{ X| A = C}.

al I

12.2.1. JHCl 7| L OISA{ MM
Ml 7] & QIBA M2 X.509 v3(PKIITU-T EF)2 THECt 710l 7] L oIS ME MMst= HH2 OHS
of ZFCt

[0f] 12.1] 7HQI 7] L QIZA{2| AU

$ 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)

B

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
ot

bits long modulus

Mi2g

o}



++++++

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 (full 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 ===

ol
[= o

mjo

OpX|H & XFX| 2 X 242 ($TB_HOME/config/tb_wallet/)ofl CtS 2} 22 T 0| MM =T},

7N 7] 719k 71l 7]: [$TB_SID]-key
A B4 2FA: [$TB_SID].csr
Az [$TB_SID].crt

2 o of

==
[¢)

==
[¢)

12.2.2. J421 7| & QIS A x| & H

$TB_SID.tip 2F4A4H m 0| CERTIFICATE_FILEX} PRIVKEY_FILE X7|3} mt2t0|EH & F7tst1 Q15
Methel 7|19 fIX & HHE 22 dF Bt

[oll 12.2] 7H2I 7| & IS AM2| HxMH

<$TB_SID.tip>

# ot o] $TB_HOMES HulAZ = §lgsttt.

CERTIFICATE_FILE=$TB_HOME/config/tbh_wallet/[$TB_SID].crt
PRIVKEY_FILE=$TB_HOME/config/th_wal let/[$TB_SID] .key
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[0l 12.3] E210|HE MY

<tbdsn.tbr>

TB=(
(INSTANCE=(HOST=A1H] 1P)
(PORT=AH] ¥ E)
(DB_NAME=t o] EjH|o] 2~ o] F)
(USE_SSL=Y)

SID LHSl USE_SSLZtS 'V'E M-5HH SAl ¢4
7 1 old

SHOJE ZF QUALE Y 22 THE 2fS

PORT= MH EE(LISTENER_PORT)S HA|5tH | =
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XNI13& Parallel Execution

= Y0l M= Parallel Execution2| 7| 270 51 SHRHE|E 2715t 0| S REE=E 4= YRS 43
oot

13.1. 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

13.2. 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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13.2.

13.2.

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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13.3.

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;

Ol £ £0{ DOPE 42 2735t Sl E0| BAISHZE2 2*DOPZHE 2l WTHRY
Jh&ol2tH DOPE 22 ZHH 2 4742 WTHRE 2 0{Q} PES 43 SIC}
174 & 0| 2tH Parallel Plang PHEUC 2T A3 = +H B =, PESE

O{2 PE_SLAVEE= # 2| 0| 2LtH CtA| 2 E0| 758t WTHRE _E_EIEH Ch2 el =32 sl 2
AAE HFSHA A Bl UL

_o't
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

[AL8! 13.1] 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 13.1]9] 2|0l A Parallel Hint0f| 2|slf DOPE 1125t PE &3 A & 0| 2SO0 X|H Z2tZ+o| & AHO]
A0 (2B 2 Z2E = DOP)2 &Y TRl Z =2 Tt THA] 26l ZH2te| PEZH4AZ0 Sl AR =& 7HX| 7| I &
o stLte| PE_SLAVE set’} 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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13.3.2. 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 &Y st= B0l ALE BT At SHLH & 2 “13.4.1. 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 = [18 13.2]0| M2t 20| range YA = O & S0 AT St

=~

[AL&! 13.2] 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

13.4. 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

13.4.1. 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

?|o] A A 20| A= PE SENDSQ} PE RECV(XE £ leaf .- =) AFO| & StLIC| PE_SLAVEZID & 4 2
M PE_SLAVE?| [0l = PE SENDZt 240 TPSQ! B2 TCSO| Al 2 & = HH etCt.

e o

PES(Parallel Execution |Parallel PlanOi| A{ StLt2| PE_SLAVE set7t =& & ©e[E 2|n|stct Ol &

Set) PE_SLAVEZt1 &= S ECt Parallel ExecutionOA| StLEC| HARS SHLES
PE_SLAVE set7t &YstX| @2=LCt

producer slave Producer set2| PE_SLAVEO| L},

consumer slave Consumer set2| PE_SLAVEO|LC}.

PE_SLAVEZQ| %|5tH0l = 2 & M= = B 0| 2 A7 (£ = index fast full scan) & AHXF7L QU7 LE PE RECV
7+ UL PE RECVE PE_SLAVEZF TCSY M TPSIt =Hiot= 2R E 2H0LZQILCH,

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 Y

PE MANAGER PEE Al&fol1l PE_SLAVE set2 coordinationst= & &H0| Ct,
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2 oY
Serial Execution2} Parallel Execution AtO|2] ZA = O| A&k Ofef £ E = Parallel
Z SHECH

PE SEND producer slave’t 22 & Z | 5t= A AHO| T
PE_SLAVE 7t2| ZHll &8 © 2 &= hash, range, broadcast, round-robin, send idxm
O] ULt XM St L &2 “13.3.2. TPS 2H|"E & 5tCt,
PE_SLAVEO|AM QCE E2E EU= YH2 Ot 2}
-~ QCrandom : QC A& S dt= A8 =0 A 2f A2tgio] EEHCE
— QC order: QC 9 &S st= 22| =0 ProducerZt A0l SEA| EIAHCE

PE RECV consumer slaveOl| A producer slave?} PE SENDS Sdf|f 2t st 225 EH0}S0|
= A S ot ALOITt

PE BLOCK ITERA [HIO| = AZH, QIH A AFHO|M ALEE granules RF5HL &= HES St HAt

TOR O|Ct. granule= PES £ & U 2+ PE_SLAVEO| SHE&= 2o el 37|12 3
J1E = =2 st=Lfof w2t PES| 50l Fef= n|ZICt.

PE IDXM Parallel DMLO|| A QIEl A @b FF K| 2kE7 S Stz A AHO[C}

Nested Loop
AL S5 4 F019] LF childE =& E PESE FL&otX| 8211 §H% childE X=Qlot= PES2 &4 oLt
O PESOIIM +=HE| =5 St, BHCHE childol A PE SENDE broadcast ¥4 22 PES 4+ GtCt.

SQL> SELECT /*+parallel(3) use_nl(tl t2) ordered*/ *
FROM t1, t2
WHERE a < c;

Explain Plan

PE MANAGER
PE SEND QC (RANDOM)
NESTED LOOPS
BUFF
PE RECV
PE SEND (BROADCAST)
PE BLOCK ITERATOR
TABLE ACCESS (FULL): T1
PE BLOCK ITERATOR
TABLE ACCESS (FULL): T2

© 00 N O 0o b~ WN B
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BEELS QEZ chjl

pg_distribute

<)

| E

O —

=
=

a
i

-

= Parallel Plang ZHEC}. 5HX|OF
EQ dsS e &= ULt

SQL> SELECT /*+parallel(3) pg_distribute(t2 broadcast none) use_nl(t2) ordered*/ *
FROM t1, t2
WHERE a=c;

Explain Plan

1 PE MANAGER
PE SEND QC (RANDOM)
NESTED LOOPS

2
3
4
5
6
7
8
9

1

0

BU

FF

PE RECV
PE SEND (BROADCAST)

PE BLOCK

PE BLOCK

ITERATOR

TABLE ACCESS (FULL): T1
ITERATOR
TABLE ACCESS (FULL): T2

SQL> SELECT /*+parallel(3) pg_distribute (t2 none broadcast) use nl(t2) ordered*/ *
FROM t1, t2

Explain Plan

WHERE a=c;

1 PE MANAGER
2 PE SEND QC (RANDOM)
NESTED LOOPS

PE BLOCK

3

o 0 b

I TERATOR
TABLE ACCESS (FULL): T1
TABLE ACCESS (FULL): T2
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13.4.

13.4.

SQL> SELECT * FROM (select * from tl order by tl.a)

WHERE rownum < 5;

Al EO[=0f CHEHE|O] = A7H

e dynamic performance viewOf Cj §F A7H

o 2| E E|O|Z0f CHEH A7H
e DBLIinkE & st= A

— index range scan, index full scan, index skip scan, index unique scan

— connect by
2. Parallel DDL
Tibero= 'create table ... as select, create index, rebuild index'E ParallelZ &3 gt 4~ QC},
create table ... as select'= 2| At 27 XA 0ff = 2|7 0|44 (decision support application)0i| A 22f H[O| =
2 ME I FESHAH AFSE £ /A 2H select =1 insert £ =2 Parallel£ M 2|50 £ C} iiE DDLE)
TS Jche = ULk
DDL =0i Parallel OptionE HA[St= WHOZ AFEE 4+ A2MH DDLY #EHE =H 2 "Tibero SQL &

= QHAM"E F DB

3. Parallel DML

Tibero= insert, update, delete =0il Ci sl Parallel DMLZ X| & StX| 2t 'insert into ... values .. |
allel DML2 X| & }X| &=L}, Parallel DML F2 2 0|0|E{ £ insert, update, delete X 2| 5t= HY X
Holl 7SSt AFETHCt CHA| 2olff ERAME0| H 2 A0l = 524X 0| X| Lt

= 2| Par
p?
S,

Enable Parallel DML

=
[

HdEs5t =

Parallel DML= = insert, update, delete
HintE AtE35H OF DMLE ParallelZ 43 Bt "enable parallel dml'S SHX| DML 20f |
il = Parallel2 &5t X| & =C}. &, 'disable parallel dml'Z Parallel DMLE R3t=5 A H &

‘alter session enable parallel dml'Z
oo

LS — L—

Parallel DML= DOP + 1 79| E&

CESHDMLO| 02 7He| ESHRY M

HH Mo 2 S&HstH 745! 2 Two-phase commit2 £ O] F0{ &l

SZ O|RNHI| W =0 ParallelZ & =Ct.

Parallel DML 2] 7o EHAM M

2l O 2 X 7| 20 Parallel DML £ ! O|® K| =
SR EOIEE X

M select &2 Z3|e 4 ¢ O™ Parallel DMLE £=Z =l HIO|£0] Ci st =

7tS e
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insert

select M E 2|0 Parallel HintE 01 insertt® 2F OtL| 2} insert
Aot O WEH DMLE & &+~ UL

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.

SQL> insert /*+ parallel (3) */ into PE_test3
select /*+ parallel (3) */ * from PE_test3;

10001 rows created.

o
CtS9| A= Parallel DMLE 48 5HX| &=L},
e insertinto ... values ... 221 A<
o Ht2tF0| A= DMLE! & T
e Merge 201 A<
e Parallel DMLZ $F & HO| £l B2 HE & dt7| "IK| =
aiCt.
o E2|7{7t U= HIO| 20| ek DML B2
e LOB EtQISl ZHO0| U= HIO| S0l et DMLY E <
e self reference, delete cascade A 2fZ=710| L= DMLY &4
e online rebuild S¢! Q1A A S Zt= H|O|=0f Ci &t DMLR! &
e Standby”t U= B2

L selectT Parallel £ %=

1]
1
W
_O'ﬂ
rr

~
=

2 ME0|AM DMLO| L JH 2| 2

Sk A
EOEI-T
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13.5. 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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MI14% Tibero Performance Repository

= oA = Tibero2l 85 =S A X Z&l = Tibero Performance RepositoryOf CH i A A & St}

14.1. 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

14.2. TPR A=Y

14.2.1. 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 YE2HAEYSHH AWM NY 75 8 stetnt (71248 Y)
MANCE_REPOSITORY

TPR_SNAPSHOT_SAM AHNSE FESHE FUIE dFetTt (I1=4k 60, BRI =
PLING_INTERVAL

TPR_SNAPSHOT_RETENTION | A4S =[O M & 7| Zks AE et (71 =2k 7, Bl

TPR_SNAP 2lZE0| 2T A2 SQL N
SHOT_TOP_SQL_CNT

TPR_SEGMENT_STATISTICS |'Y'2 47X 35H TPROIA Segmentd Stat % 7| 5S &4 s}5tct,
(Cl24t N)

TPR_SNAPSHOT_TOP_SEG |2|ZE0| 528 A2 Segment 7§ £S5 M 5iC}.

MENT_CNT

- (7124t 5, =2 7H)
TPR_METRIC Y'E HY35HH TPR METRIC 7| S8 &4 35t5tCt. (71244 N)
TPR_AGGREGATION 'Y'E M 5H TPR AGGREGATION 7| 52 &4 3ltrt.

(PI=22k N)

ACTIVE_SESSION_HISTORY |'Y'Z MF&IH MM A HE J|5 2350t (71225 N)

_ACTIVE_SESSION_HISTO MM HE HE =718 ettt (7124 1, B©@Rl )
RY_SAMPLING_INTERVAL

HE E|o| St =7 & Soll &ele o UL 72 0] X[t ARSI A& HEf =

HIo|= oY

_TPR_SNAPSHOT MEE A A IDRF AlZHO| 25t 2 & el sh= B0l S0] O
_TPR_BASELINE SE=E Baseline?| =& #2|5h= H0|20|LCt.
_TPR_ACTIVE_SES X ZE ASH Sample 2 & Zt2[5t= H|O| =0]|Ct.

SION_HISTORY

_TPR_METRIC X EE TPR Metric § 2 & #2|5t= B 0[S0/}
_TPR_JCNTSTAT _VT_JCNTSTAT 72| 2H 4 HEE 22| st= B 0| S0|Ct.
_TPR_SQLSTATS V$SQLSTATS 7o A4 HEE 2e|5t= H 0| =0|Ct.

_TPR_SQL_PLAN V$SQL_PLAN /2| A4 HEE £2|5h= H 0| =0|Ct.

256 Tibero Z+2| X} QHLHA]



Ello|=

e

_TPR_SQL_PLAN_STAT

V$SQL_PLAN_STATISTICS 72| A A H 2 E 22| st= H 0| 0| Ct.

_TPR_LATCH VSLATCH 52| AHAF M2 5 22|5h= Bl ol 0|}
_TPR_SYSTEM_EVENT V$SYSTEM_EVENT /{2 AH4F H 2 E £2|5t= HI 0| S0|Ct
_TPR_WAITSTAT VSWAITSTAT 72| A4 F 2 E 2e|5t= B 0| S0|Ct

_TPR_SGASTAT

V$SGASTAT 7| AHAH

_TPR_PGASTAT

gt
i
i
o
o
o
Iul

_TPR_LIBRARYCACHE

5
V$PGASTAT R AL HEE 2t
V$LIBRARYCACHE H9| A

_TPR_SQLTEXT

V$SQLTEXT 72 A4 H

_TPR_FILESTAT

o
VSFILESTAT 72| A4 M2 E 22| st= B 0| =0|Ct.

_TPR_SEGMENTSTAT V$SEGMENT_STATISTICS Ho| AMA H 25 22|5H= B o[ 20|}
_TPR_TEMPSEG_OP_US |V$TEMPSEG_OP_USAGE 72| A HA § 2 & 22| 5t= H|O| 20|}

AGE

_TPR_PROCESS

V$PROCESS #2| AH Ak Y2 & Ee|st= H0| =0[ L

_TPR_SESSION

V$SESSION 72

_TPR_WAITER_SESSION

AN 2 E et B0l =0|
fa

V$WAITER_SESSION H9

T
2
oz

2 & Zefst= H 0| =0[C.

_TPR_UNDOSTAT

VSUNDOSTAT /ol A4 M EE el st= H|IO|=0|LCt.

_TPR_OSSTAT2

V$OSSTAT2 FO| AHA HEE Zt|

_O'ﬂ
rir
o
m

(@]
I

_TPR_SQLWA_HIST

V$SQLWA_HIST 72| AHA H 2 E &e[st= HI0|S0|Ct.

_TPR_MODIFIED_PARAM

_VT_PARAMETER HIO|E9| AHAF HHE 2t2|st= H 0| 0|,

_TPR_MISC

MA ot 22 7Bt 29

L=

ro

K RHEl ALY

o1 —d

TABLE *_TPR_SNAPSHOT*

SNAP_ID

THREAD#
INSTANCE_NUMBER
BEGIN_INTERVAL_TIME
END_INTERVAL_TIME
SNAP_GID

SEQ| D2t Al ZHof et Y2 & efst='_TPR_SNAPSHOT' H| 0| =

Y=0[Ct,

NUMBER
NUMBER
NUMBER
DATE
DATE
NUMBER

o N HEf HE IS

ME e M =700 25 S MEse J2E MYttt
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Hio|S oy
_TPR_ACTIVE_SES 23 32 MM HEf §EE #e2|5t= B 0| 0|

SION_HISTORY

VSACTIVE_SESSION_HISTO| % & 1A|ZF SCHO| MM AEf §EE 22| 5t= H|O| 0| LY.

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

14.2.3 = oy
TPRS HH5IH YT F7|0| IS AA0| BYE KB Aot Z SR AR A4S B
4 9tk

— | —
14.2.4. 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|15%F Separation of Duties

= YOl M = TiberoQ| 22|t #et 2= @8t S+ 7|52l Separation of DutiesOf| CH sif A &E BFCt.

15.1. 7|

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|2 &+ 2 QHAIS
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o HOF T2 XHSYSSEC)
HO|E{H| O]l A LY 2ot #t2|stH @ et 22| & "I oot
o ZtAF 22| RHSYSAUD)

CIO[E{H| O] A& Lo O] & £he|stH ZALS e ettt

—

15.1.1. A| 2! 22| X}

U Ol ALKt # ot F£040] Cf et M et2 LXK 2 7| & el connect(& £ & ©H), resource(AHE Xt At
B AL HEholl tf 8t £ = 7hSotth ZA 2 /7 E A 2 st 2 £ static viewOl| Z3| 7HS 5Lt

r

15.1.2. HOF Za| X}
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£ |
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tCt SODOIM

SojA @Ot B2|otA EICk S Aol S MBS 52 SEW 54, ES HD
£ ABA2E 23 WOt B2|KEO| & 5 YL

7| = DBA X E0| JX| £ EBt0| ®OHS| BN ® S47} HUSM, 022 Eto] 3|5 ALk
S EEESE-S

CREATE ROLE

— DROP/GRANT/ALTER ANY ROLE

— GRANT ANY PRIVILEGE

GRANT ANY OBJECT PRIVILEGE

— AUDIT SYSTEM/ANY

2ot HHE ofef o] A REES T 3l5t0] 2Ele 4+ ULt

-ﬁ'- o9

ROLE_ROLE_PRIVS Roled} #HHE HTtE =35t
ROLE_SYS_PRIVS System authorization} 2t £l M 8HS X 3| St
ROLE_TAB_PRIVS Object authorizationt 2t El A 5HE X 3| SHrt.

15.1.3. ZA} BI2| X}

C O|E{H| O] A2 ZHAMS %%*3% 2| XtO|Ct. SODO M = ZAF 22| Xfeh Y
= "2g0ots 2el Aot sl g 22| X7t sk BEste F =20 ol = *5.6. AANE

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

15.2. x| 4y

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 &
20| Ot Of & olff & mtetn|E & HASHK| = A S HESHCL

2. TIPAXN £ HO[E{H|O| A E mountE If SM -sod YE F7IetCt. &5 MX|5t= 2 20(= O|EH| O]
AE Y/get 0| F system.she s e If ZM -sod YE F7tetCY.

3. Zh 22| RHE Hstof| whet Dot H| Y H s & A o)

SYS &2 Xt= ot ol HE|AtE ZE| LU, ZF Z2[XtQ| IDL} 7| H|EH S = Cha 2t 2L
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2| X1 2|} oto[C| 2 gs
A 2B ZEE| KL SYSADM SYSADM
2ok 2| X} SYSSEC SYSSEC
ZAL 22X} SYSAUD SYSAUD
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E[XtE M BO|A Lt50{0F Shet.

7| CIO|E{HI 0] A= DBA B BH0| ZX5t01 ST HBHS HOIU2 ALZAHE SYS AL AR A H] %
B 4£Z0| U2 JHE 4 YA ECE 0|2{t 20| BOH| 2X 7t E 4 UCH SODOI A= DBA O]

N 7SS AHESHH 7| E2| SYSE= AHE E7HsoHA ETHAEO| HAJYLCH, IS ETUEE A
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Appendix A. tbdsn.tbr

tbdsn.tor Y 2 2210 E 7} Tibero2| | O|E{H| O] A0 & =
otlo|ct 7| 2& 2 2 thdsn.tbr Tt 0| = SID, SAE,

249
Cf.

my

F

=l

oS =8 ths

th=(
(INSTANCE=(HOST=168.1.1.33)
(PORT=8629)

(DB_NAME=tibero)

Z2e 712 0| 20fH

A.l. tbdsn.tbr X

rlo

tbdsn.tbr Tt 2 ST}

SID_1=(
(INSTANCE=(&=r1=%k1)
(FE2=3%k2)

SID_2=(
(INSTANCE=(&=r1=%k1)
(F52=3%2)

TB_NLS_LANG=EUCKR

TBCLI_LOG_LVL=TRACE

1
oot

TBCL1_LOG_DIR=/home/test/log
olgo=z 9 xR Lol Al

o

ro
kl
30

SID= 20[HEM N sie MHE AE S| 2

of Qo Wy Txo| Hel g wCh
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A.2.

MO

tbdsn.tbroif Al SIDE AFES 4 U= EEE A=
ZAHE TE et

AHA~Z,a~z), A0 ~9) & A 2RI ()O|H, T &

SID2| M & &52 o3 2t 2Lt

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 & + AL ol 2 =2 &8H

M 2 Xd JtsotH % O 4Z &0
S AL thdsn.tbr Y MM S MR O Z MEC},

N

s o9
TB_NLS_LANG SEI0|HEOIM AtESt= JHEIH M E XE e 4 ATt
(0il: TB_NLS_LANG=EUCKR)
TBCLI_LOG_LVL CLISl ZOgHE XEe 4+ ULt
(0il: TBCLI_LOG_LVL=TRACE)
TBCLI_LOG_DIR cLel 28 My CHHZ & XAEE + UL
ClZE f3H 2| = Windows A Z 0| ¢:\ O] 12, UNIX A€ 2 /tmpO|Ct.
(0ll: TBCLI_LOG_DIR=/home/test/log)

0|S=t M 83

0|=3} MH{(Replication server)= =2
o

= Moz E2E oz 1o MHE SUsHAH =X|EHHS o n| s},
|51 2HE MHE Qo2 Hadt 49

AL, st M I ZX S Hol = o E MH tj & & %50

=

o= L]
o o ASHSE A

2 AP E e = ALk

tbdsn.tbr Tt 0| A O| 52t MHE T 5te{™ CHS 2 20| StLtS| SIDE 0| 53t M & INSTANCE &=
o=z MHESIH ECt 0|53 M2 M™E SIDO| T3 A = &4 CTF(Connection Time Failover)S X| &

StC},

th=(

(INSTANCE=(HOST=168.1.1.33)
(PORT=8629)
(DB_NAME=tibero)

)

(INSTANCE=(HOST=192.168.1.25)
(PORT=8629)
(DB_NAME=tibero2)
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)
(INSTANCE=(HOST=localhost)

(PORT=8629)
(DB_NAME=tibero)

A3 BEE HHH Al MX

TiberoOl Al = 0153k At SOIM ST Mol HEHO B
152 NABCL S, SH MM BN YES 2L

&S M-Sttt
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tbdsn.tor THAOAM 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)

)
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20l LOAD_BALANCE 40| 24 '—P Y 29| EF% s YHEsiH 2E WY I s2 S5
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(INSTANCE=(HOST=168.1.1.33)
(PORT=8629)
(DB_NAME=tibero)
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(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)

)

| oMol A 250| SID L§2| USE_FAILOVER %S 'Y'2 A7 5IH Failover 7| 58 AF2E 4 T} B
= & (Statement) | " 7t X[ Q] == K| SHA| =Lt

Z12|11 FORCE_FAILOVER_DELAY = Failover 7| 52| MEi X0l MO 2 CIE QIAHA E= 0| 535HE
MHZE H&ot7] Mol 2™ NAANZHEHR =) 7l HE52 Ao
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TF(Connection Time Failover)= USE_FAILOVER & It= 2#0| gl2MH 0|53t MHE 74
ot SIDO| CHa M = 2t K| A BHt.

2. USE_FAILOVER @ F 22 MHO| &5t 1 & i MHItnormal ZEZ 7| S8 AE] 7t ot 2t
™ 2 F(ERROR_CLIMSG_REDIRECT)7} 24 StCt A 7t normal 2 = 2 7| St AE} 7t OofL]| 2tH
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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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oo

=
=

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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s oY

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
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Appendix C. =M| s &

= 0| M= TiberoE ALE S mf

C.1. HIo|E{H|0| A& &=
o =X

$ tbsgl SYS/tibero

tbSQL 6
TmaxData Corporation Copyright (c) 2008-.

TBR-2131: Generic 1/0 error

tbSQL /&
o Sl &

TiberoZt 7| =0 =X 2015+

40

— Tibero7t 7| S=| X &2 4

A1 Y=A

tbctl HH O E ALE 5K Tiberol] Z2AM AT A
$ thctl pid

..Tibero ZEZAA7F A},

= pst grep BE O Z Tiberol| ZEM AT HAMED

$ ps -ef | grep tbsvr
tibero 22919 22590 0 15:37 pts/10

..Tibero ZZAA7F S},

Tibero ZEZM A7} ICHH tbboot BHHE ALS
BHHO| Cf St Lf 82 “2.5.1. thboot” FC}.

o
= =}
= &

rol

— TiberoZt 7| 8%/ Y= A2

CtS 2} 20| Tibero EEMI&E A
2}

12| E| £ O| 835t0{ Tibero2| Cf| O| | O] A0 & &

All rights reserved.

| —

s O] 8t M A|X| 7} &S 5| = 20|},

Ct. Tibero2| 71S 0{5:0]| 2} 015 sHZSH= W O0| CH=C}.

s
ro
ral

QU =X| =I5},

00:00:00 grep tbsvr

5t04 TiberoE 7| S SHCt. thboot HHH E ALS

42 = O R 2 M
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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
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"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,
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— 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

thxaQl 21 8| S MY 5ict.
— WINDOWS: C:\tbxa_ &#fA/ ZHlog

— UNIX: /tmp/tbxa_ &#FAl ZFlog

MH S TBCLI_LOG_LVLS}t 5L 5tCt.

TB_DSN_FILE

DSN It 2| ?[x| & 4F et

MHglo| SEto|HERH HX| =0 TB_HOME &tdHT+E SoliA
DSN It Q| ?IX| & &x &

TB_HOMEO| &4 &= A<, TB_DSN_FILEO| M M E&=IC},
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Symbols

$PATH, 18

$TB_HOME, 17

$TB_SID, 17

$TB_SID.tip, 51

$TB_SID.tip I+2tA|E
LOG_REPLICATION_DEST N, 177
LOG_REPLICATION_MODE, 177
LOG_REPLICATION_N_ENABLE, 178

A

ACCT, 219
AGNT, 7
ALL_COL_PRIVS &, 104
ALL_COL_PRIVS_MADE &, 104
ALL_COL_PRIVS_RECD %, 104
ALL_CONS_COLUMNS %, 71
ALL_CONSTRAINTS &, 71
ALL_DB_LINKS &, 172
ALL_IDX_COLUMNS &, 77
ALL_INDEXES &, 77
ALL_PART_INDEXES %, 92
ALL_PART_TABLES %, 92
ALL_SEQUENCES %, 83
ALL_SYNONYMS =, 86
ALL_TABLES &, 61
ALL_TBL_COLUMNS &, 61
ALL_TBL_PRIVS &, 104
ALL_UPDATABLE_COLUMNS ., 80
ALL_USERS &, 96
ALL_VIEWS &, 80
ALTER ANY SEQUENCE 2, 82
ALTER DATABASE 2, 49

ADD LOGFILE MEMBER %, 49

ADD LOGFILE &, 49

DROP LOGFILE MEMBER &, 50

DROP LOGFILE &, 49
ALTER SEQUENCE &, 82
ALTER TABLE &=, 58
ALTER TABLESPACE &, 43, 235
ALTER USER, 96
ALTER USER &, 96
AP, 155
ARCH ASYNC, 176
Archive, 46
ARCHIVELOG, 47
ARCHIVELOG 2 E, 46
ARCHIVELOG £ & 8 123
AUDIT 804, 116
Automatic Recovery, 132
Autotrace(explain plan), 248
AVAILABILITY 2 E, 177

B

Background Process, 7
Backup, 122

Binary TIP, 37
bootmode, 30

BTIP, 37

C

CATH, 220
CCC, 218
CLGC, 220
Cluster Resource®| ROOT 2 E, 199
CMPT, 219
cmrctl add H & 0
cmrctl add as, 195
cmrctl add cluster, 193
cmrctl add db, 195
cmrctl add network, 192
cmrctl add service, 194
cmrctl add vip, 196
cmretl F 04, 191
cmrctl act, 197
cmrctl add, 192
cmrctl deact, 198
cmrctl del (delete), 197
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cmrctl modify, 198

cmrctl show, 197

cmrctl start, 197

cmrctl stop, 197
Cold Backup, 123
column, 55
commit phase, 156
commit point site, 171
Concatenated Index, 73
Consistent "1, 123, 126
Constraints, 66
consumer slave, 249
Control Thread, 6
Crash Recovery, 129
CRCF, 221
CREATE ANY INDEX &, 74
CREATE ANY SEQUENCE =, 81
CREATE ANY SYNONYM &, 84
CREATE ANY TRIGGER &, 87
CREATE ANY VIEW &, 78
create database link & S, 159
CREATE INDEX &=, 74
CREATE OR REPLACE VIEW =, 79
create public database link # &F, 159
CREATE PUBLIC SYNONYM &, 85
CREATE SEQUENCE &, 81
CREATE SYNONYM =, 84
CREATE TABLE =, 25, 56, 88
CREATE TABLESPACE =, 41, 234
CREATE TRIGGER &, 87
CREATE USER =, 24, 94, 97
CREATE VIEW =, 78
crfconf H&H 0, 198
Cws, 218

D

DBA, 15
DBA #2| &=, 15
DBA_2PC_PENDING &, 157
DBA_AUDIT_TRAIL &, 119
DBA_COL_PRIVS &, 104
DBA_CONS_COLUMNS &, 71

DBA_CONSTRAINTS &, 71
DBA _DB_LINKS &, 172
DBA_IDX_COLUMNS &/, 77
DBA_INDEXES #, 77
DBA_PART_INDEXES &, 92
DBA_PART _TABLES #, 92
DBA_PROFILES &, 106
DBA_ROLE_PRIVS &, 112
DBA_ROLES #/, 112
DBA_SEQUENCES &, 83
DBA_SYNONYMS &, 86
DBA_SYS_PRIVS &, 104

DBA _TABLES #, 61
DBA_TABLESPACES , 45, 236
DBA_TBL_COLUMNS &, 61
DBA_TBL_PRIVS &, 104
DBA_UPDATABLE_COLUMNS #&, 80
DBA_USERS &, 96
DBA_VIEWS &, 80

DBMS £ 1t (dlog), 11
DBMS H#IC{E 0] E90], 160
DBWR, 7

Degree of Parallelism(DOP), 243
Delete Backup Set, 132

DIAG, 219

downmode, 33

DROP ANY SEQUENCE &, 83
DROP ANY SYNONYM =, 84
DROP ANY VIEW &, 79

DROP INDEX &=, 75

drop public database link & $t, 159
DROP PUBLIC SYNONYM =, 86
DROP SEQUENCE =, 83
DROP SYNONYM &, 84

DROP TABLE =, 60

DROP TABLESPACE =, 43
DROP TRIGGER &, 87

DROP USER =, 96

DROP VIEW &, 79

F

File descriptor, 5
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First Phase, 156
Foreground Process, 5

G

GCA, 218

Global Consistency, 171
granule, 250

GWA, 218

H

High Availability(HA) Service 7+, 213
Hot Backup, 123

I

In-doubt ESHA M 157

INC, 218

Inconsistent B4, 123, 127
Inconsistent 22} 1t 127
Incremental Backup, 131

Index, 73

INDEX ORGANIZED TABLE, 64
INITRANS It2+0[E, 72

Internal 21 1t (ilog), 11

L

LGWR ASYNC, 176

LGWR SYNC, 176

Listener, 5

Listener 21 1} (Isnr), 11

LNR, 176

LNW, 176

Log Record, 46

Log Switch, 45

LSEE0, 21

LSNR_DENIED_IP T}2tA|E, 114
LSNR_DENIED_IP_FILE It2falEd, 114
LSNR_INVITED_IP m}2tA|E, 113

LSNR_INVITED_IP_FILE T}2ta|E{, 114

M

MGWR, 7
MONPR, 7

MOUNT, 126

MOUNT E2E 5+, 129
MTC, 218

multiplexing, 46

N

Nested Loop, 250

NMGR, 221

NMS, 219

NOARCHIVELOG 2 E, 46
NOARCHIVELOG 2 E 8 123
NOAUDIT H&E0{, 117
NOMOUNT 2 & =+, 128
Non-Unique Index, 74

O

Online Full Backup, 131
OPEN, 126
OPEN 2E =+, 129

P

Parallel Execution(PE), 243
Parallel Query
Autotrace(explain plan), 248
Nested Loop, 250
Parallel 7, 254
V$PE_PESPLAN, 254
V$PE_PESSTAT, 254
V$PE_SESSION, 254
V$PE_TQSTAT, 254
PCTFREE ILtZt0|H, 71
PE_SLAVE, 244
PE_SLAVE set, 245
Consumer set, 246
Producer set, 245
PERFORMANCE 2 E, 177
PES, 249
PEQ 57/
inter-operation PE, 244
intra-operation PE, 244
prepare phase, 156
Primary DB, 175
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Primary & 2 E, 176
AVAILABILITY, 177
PERFORMANCE, 177
PROTECTION, 176

Privilege, 98

producer slave, 249

PROTECTION 2 E, 176

Public DBLink, 159

PUBLIC SYNONYM, 85

PUBLICSYN &, 86

Q

QC, 244

R

Recovery, 128

Redo £, 45

REVOKE ¥ &, 100

Role, 108

ROLE_ROLE_PRIVS &, 112, 264
ROLE_SYS_PRIVS &/, 112, 264
ROLE_TAB_PRIVS &, 112, 264
row, 55

Row level locking, 4

S

Second Phase, 156
Separation of Duties(SOD), 263
SEQUENCE, 80
SID, 267
Single Index, 73
SMR, 176
SOD 22| A}
ZHAL 22| RHSYSAUD), 264
2ok 22| XH(SYSSEC), 263
A B 2HE| XHSYSADM), 263
SQL BZF, 23
SQL-92, 23
SQL-99, 23
Standby DB, 175
SYNONYM, 84
SYS, 16

SYS AL XH0l| o oF ZFAF, 119
sysadmin, 17

T
T-Up, 9
Table, 55
Table compression, 62
Tablespace Recovery, 132
TAC, 217
TAC +d, 202
TAC #+ &, 217
TAC &, 226
TAC ZE2AM A, 219
TAC 2t84F, 221
TAS-TAC 7+, 208
TB_DSN_FILE, 280
TB_NLS_DATE_FORMAT, 279
TB_NLS_LANG, 279
TB_NLS_NCHAR, 279
TB_NLS_TIMESTAMP_FORMAT, 279
tbboot, 9
TBCLI_LOG_LVL, 279
tbdown, 9
tbdsn.tbr, 267
tbExport, 10
tbimport, 10
tblistener, 9
tbLoader, 10
tbpc, 10
tbSQL, 9, 18
tbSQL FE2E| A0, 20
tbsvr, 9
TBXA_LOG_LVL, 280
Thread, 5
Tibero Active Cluster, 1, 217
Tibero Cluster Manager, 187
Tibero Cluster Manager = 7|3} mt2t0|E, 188
Tibero Standby Cluster, 175
Tibero Standby Cluster 21 & 9+Al 176
ARCH ASYNC, 176
LGWR ASYNC, 176
LGWR SYNC, 176
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Tibero Standby Cluster £ %3/, 184

V$STANDBY, 184
V$STANDBY_DEST, 184
V$STANDBY_LOG, 184
V$STANDBY_LOGFILE, 184
Tibero Standby Cluster ZZ M2, 176
Tibero O L{ A Z2M A7
Tibero 82 75,1
Tibero ZEM A X, 4
TPS ZHi &4
broadcast, 247
hash, 247
range, 247
round-robin, 247
send idxm, 247
Transaction Manager, 155
Two-phase commit mechanism, 156

U

Unique Index, 74
USER_AUDIT_TRAIL &, 119
USER_COL_PRIVS H, 104
USER_COL_PRIVS_MADE &, 104
USER_COL_PRIVS_RECD &, 104
USER_CONS_COLUMNS &, 71
USER_CONSTRAINTS &, 71
USER_DB_LINKS &, 172
USER_IDX_COLUMNS &, 77
USER_INDEXES &, 77
USER_PART_INDEXES #, 92
USER_PART_TABLES &, 92
USER_ROLE_PRIVS &, 112
USER_SEQUENCES #, 83
USER_SYNONYMS , 86
USER_SYS PRIVS &, 104
USER_TABLES &, 26, 61
USER_TABLESPACES #, 45
USER_TBL_COLUMNS &, 61
USER_TBL_PRIVS &, 104

USER_UPDATABLE_COLUMNS &, 80

USER_USERS %, 97
USER_VIEWS &, 80

Vv

V$CONTROLFILE &, 53
V$DATABASE +, 53
V$DBLINK &, 172
V$ENCRYPTED_TABLESPACES &, 236
V$OBJECT_USAGE &, 77
V$SESSION &, 22
V$STANDBY F, 184
V$STANDBY_DEST &, 184
V$STANDBY_LOG &, 184
V$STANDBY_LOGFILE , 184
V$SYSSTAT &/, 271
V$TABLESPACE &, 45
VERIFY_FUNCTION, 108
View, 78

W

WATH, 220

WITH GRANT OPTION, 99
WLGC, 220

Worker Process, 5

Worker Thread, 6

WRCF, 221

N
N oY
- >
R
'—\
'—\
()]

2| XHSYSAUD), 264

718, 117

AF7IE x3], 119
DBA_AUDIT_TRAIL, 119
USER_AUDIT_TRAIL, 119

ZEA ZEM A, T

70| ESIO] C|2E{ 2], 165, 167

AOlE¥ ol MF, 165, 168
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HE/AZ H5 Ao, 112

P34 Z|HHERR E45 Ao, 113

M UEQ3I ™= A o], 113

=2l we, 122

=

Ct2 2=, 33
ABNORMAL, 36
ABORT, 36
IMMEDIATE, 35
NORMAL, 34
POST_TX, 34
SWITCHOVER, 36

HolHe me, 11
Ol O|E{ || O] & 22| X}, 15
HO|E{H| O] A & 3, 158

HIO[EH O~ &I HE X3, 172

ALL_DB_LINKS, 172
DBA_DB_LINKS, 172
USER_DB_LINKS, 172
Ol O|E{Hi| O] & = QF 93
Cl O[B4 /| O] & AFE AL, 17
CIO|E{H| O] A MT| ZRA A, 7
CIOEH| O] & S AH, 1
Cf| O B4 1| O A 1t
Ol Ol B T} (Data file), 121
21 1+ (Log file), 122
AA| T (Temp file), 121
ZAEE 1 (Control file), 121
S2[01, 84
320l §2 T2/, 86
ALL_SYNONYMS, 86
DBA_SYNONYMS, 86
PUBLICSYN, 86

USER_SYNONYMS, 86
A3 £5,55,71

21 V$LOG H, 50

27 V$LOGFILE &, 50

21 15 53} 47

Y TE, 46

27 HH, 47

2 U CHS3} 47

27 M3 45

27 mt, 11, 45
ofztol= 21 mel 122
2ziol 21 oty 122

21 o dd, 49

21 oY M= T3], 50
V$LOG, 50
V$LOGFILE, 50

27 o M A, 49

22,55

S, 156

glAlH,5

HE| A2 = AMH g4, 162
=c|H WY, 122

AjCof 54, 130

H
B BIRC T ZM A, 7
AGNT, 7
DBWR, 7
MGWP, 7
MONP, 7
o, 122
2 =5 oA, 135
#Hel M2, 2
22| RHSYSSEC), 263
e T3
ROLE_ROLE_PRIVS, 264
ROLE_SYS_PRIVS, 264
ROLE_TAB_PRIVS, 264
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NOMOUNT, 31

NORMAL, 31

RESETLOGS, 32

AtojolEfHol~ &3, 1

A EGHEAM 155

M 5,130

78

HE £3, 80
ALL_UPDATABLE_COLUMNS, 80
ALL_VIEWS, 80
DBA_UPDATABLE_COLUMNS, 80
DBA_VIEWS, 80
USER_UPDATABLE_COLUMNS, 80
USER_VIEWS, 80

HIA|AE Eo]& AHO0|A(Non System Tablespace),

41

HISY olE A, 74

i

=
—

=
L

=
=z
=
TT,
=
TT

A
MNEXHE T3], 96
ALL_USERS, 96
DBA_USERS, 96

USER_USERS, 97

MHE, 39, 55

A E, 5

~7|0t, 93

A7|0F 245, 55

A7|0r A S3, 99
ALTER, 99
DELETE, 99
INDEX, 99
INSERT, 99
REFERENCES, 99
SELECT, 99
TRUNCATE, 99

UPDATE, 99
NEaY= I = P
Al AEL 2HE| XHSYSADM), 263
AlAE 2T Oh(slog), 11
Al AELE| O] & AH 0| A(System Tablespace), 41
ALE 53,101
ALTER ANY INDEX, 101
ALTER ANY MATERIALIZED VIEW, 102
ALTER ANY PROCEDURE, 102
ALTER ANY ROLE, 102
ALTER ANY SEQUENCE, 102
ALTER ANY TABLE, 101
ALTER ANY TRIGGER, 103
ALTER DATABASE, 102
ALTER SYSTEM, 101
ALTER TABLESPACE, 101
ALTER USER, 101
COMMENT ANY TABLE, 101
CREATE ANY INDEX, 101
CREATE ANY MATERIALIZED VIEW, 102
CREATE ANY PROCEDURE, 102
CREATE ANY SEQUENCE, 102
CREATE ANY SYNONYM, 102
CREATE ANY TABLE, 101
CREATE ANY TRIGGER, 102
CREATE ANY VIEW, 102
CREATE MATERIALIZED VIEW, 102
CREATE PROCEDURE, 102
CREATE PUBLIC SYNONYM, 102
CREATE ROLE, 102
CREATE SEQUENCE, 102
CREATE SESSION, 101
CREATE SYNONYM, 102
CREATE TABLE, 101
CREATE TABLESPACE, 101
CREATE TRIGGER, 102
CREATE USER # ¢, 101
CREATE VIEW, 102
DELETE ANY TABLE, 101
DROP ANY INDEX, 102
DROP ANY MATERIALIZED VIEW, 102
DROP ANY PROCEDURE, 102
DROP ANY ROLE, 102
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DROP ANY SEQUENCE, 102
DROP ANY SYNONYM, 102
DROP ANY TABLE, 101
DROP ANY TRIGGER, 103
DROP ANY VIEW, 102
DROP PUBLIC SYNONYM, 102
DROP TABLESPACE, 101
DROP USER, 101
EXECUTE ANY PROCEDURE, 102
GRANT ANY OBJECT PRIVILEGE, 103
GRANT ANY PRIVILEGE, 103
GRANT ANY ROLE, 102
INSERT ANY TABLE, 101
REFRESH ANY CACHE GROUP, 103
SELECT ANY DICTIONARY, 101
SELECT ANY SEQUENCE, 102
SELECT ANY TABLE, 101
SYSDBA, 102
TRUNCATE ANY TABLE, 101
UPDATE ANY TABLE, 101

AZE A 80

ANEAHT 131

MNEAXME X383
ALL_SEQUENCES, 83
DBA_SEQUENCES, 83
USER_SEQUENCES, 83

o

Of7t0| &, 46
ot7to|l2 21 MY, 48
ofzto|E 21 XA} CHE 35, 48
otztole =1 T, 122
ASs A EF, 229
AS3tE HOIE AHOIA FE X3, 236
DBA_TABLESPACES 7+, 236
V$ENCRYPTED_TABLESPACES &, 236
Of Z2|7|0|M == 1 JH LR}, 17
OO|ME TZMA, 7
et 108
CONNECT, 111
DBA, 111
HS_ADMIN_ROLE, 111

RESOURCE, 111

o My T3, 112
DBA_ROLE_PRIVS, 112
DBA_ROLES, 112
ROLE_ROLE_PRIVS, 112
ROLE_SYS_PRIVS, 112
ROLE_TAB_PRIVS, 112
USER_ROLE_PRIVS, 112

2zl 27 mel, 122

=2l pjH o =+, 131

222!l 4 (Online Backup), 123
2 55, 130
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olel A 73
olel A ZA, 75
oY A Hu T3] 77

ALL_IDX_COLUMNS, 77
ALL_INDEXES, 77
DBA_IDX_COLUMNS, 77
DBA_INDEXES, 77
USER_IDX_COLUMNS, 77
USER_INDEXES, 77

I A TmE|ME 4, 91

ALL_CONS_COLUMNS, 71
ALL_CONSTRAINTS, 71
DBA_CONS_COLUMNS, 71
DBA_CONSTRAINTS, 71
USER_CONS_COLUMNS, 71
USER_CONSTRAINTS, 71
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ZES ot #¢¥, 53
ZHAEE ot 2 x£3, 53

V$CONTROLFILE &, 53
V$DATABASE &, 53

Z3H, 55

#2453} 230
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ZC0|HE HEHS
TB_DSN_FILE, 280
TB_NLS_DATE_FORMAT, 279
TB_NLS_LANG, 279
TB_NLS_NCHAR, 279
TB_NLS_TIMESTAMP_FORMAT, 279
TBCLI_LOG_LVL, 279
TBXA_LOG_LVL, 280

B0l =, 55
EHO|E AH 0|2, 39
Blo|& AHO|A &S5} 234
HO|S AHO|A QIO B E 44
IMMEDIATE, 44
NORMAL, 44
HolE AHOIA FE X3, 44
DBA_TABLESPACES #, 45
USER_TABLESPACES &, 45
V$TABLESPACE &, 45
HO|S& &%, 62
Hol= d& =2, 61
ALL_TABLES, 61
ALL_TBL_COLUMNS, 61
DBA_TABLES, 61
DBA_TBL_COLUMNS, 61
USER_TABLES, 61
USER_TBL_COLUMNS, 61
Al 45 5 239
A M O LA, 155
Xl

T Ol 2] B AE 72
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E2|7A, 86

£4,98
27|02 E3H, 99
A 2E SH, 101

EXHE T3], 104
ALL_COL_PRIVS, 104
ALL_COL_PRIVS_MADE, 104
ALL_COL_PRIVS_RECD, 104
ALL_TBL_PRIVS, 104
DBA_COL_PRIVS, 104
DBA_SYS_PRIVS, 104
DBA TBL_PRIVS, 104
USER_COL_PRIVS, 104
USER_COL_PRIVS_MADE, 104
USER_COL_PRIVS_RECD, 104
USER_SYS_PRIVS, 104

USER_TBL_PRIVS, 104

ir
otE =+, 129
B otd S AZFAEE, 129
ItE|M, 87
HASH, 88
LIST, 88
RANGE, 88
OHE|M e X3, 92
ALL_PART_INDEXES, 92
ALL_PART_TABLES, 92
DBA_PART_INDEXES, 92
DBA_PART_TABLES, 92
USER_PART_INDEXES, 92
USER_PART_TABLES, 92
otE[M Fo| 2| A, 89

Z 2o, 105

$PATH, 18
$TB_HOME, 17
$TB_SID, 17
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