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oM TR IS AN 6= HiHE 7| &6 QHL A 0| C}.
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HNI1& Tibero 271

= Z0| M= Tibero®| =2 7|5t Z2M A F, HEEHE| F 28 2HHS| 2

r
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e
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UACL M 2= HI =L Tefeof et 20 H &
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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)
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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.
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N
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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
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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
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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
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LSNR_LOG_TOTAL_SIZE_LIMIT |Listener 2 1 mlo| XM &S Cl2E{ 2o A[cf 37| S MA S},

— $TB_SID/dump

Tibero®| DDL &= 413 5 o 2{0f /) sk &= To| X Fsli Cl2Ef2lolch

8H2l CIZEf2] o

act A3 S E|ulEl BUEO o3 3 2o} s CIZE{2olct,

diag TACS| diag 7158 A8 5He A9 21 9 9T = ClzlE2lofc,

tracedump SQL 48 3 0 2{7t 2 st B2 CIHYS 2A3k sql, psm F =B 2 A
=421, 019/0 = DDL dump B S S 7l =T} CizlE{2lolct,
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Tibero MOl A Spatial2t 22 = && ArESH7| @t 2t0| 282 Tt o] = CI=E 2| 0f T,
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license
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nls
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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=
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2.1. AKX "o

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

e SYS

o NAE ZH2| X (sysadmin)

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

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

2.1.1. DBA

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=
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Ct2 &2 DBAZ} 2|8 oF
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o
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8s

DBMS

CPUS | 22| AFEE,

=AM -l stHE HWE =8
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oMU ZE E40] &
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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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1 Q0jof 5tH AFH Aol Choll 7| =& XS ot ST s>l oF St
2.1.4. OSE|AH0|M == H LK}

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

O SE[AH Ol == 024 7§ LRt H&2 Chs 2 2L

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

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

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

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

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

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

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

2.2. MX| &4

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

A oy

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

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

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

r
0
I
b

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

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

$ echo $TB_HOME

/home/tibero/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 &
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A
(=} e
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[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>
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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)
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LA EE g2 QJEe Fodjo]Emo] o] thA] Hgoh.
Connected.

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

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

=2| 4y

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

-

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

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

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

TABLE_NAME
PRODUCT

1 row selected.

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

COLUMN_NAME TYPE CONSTRAINT

PROD_ID NUMBER(3) PRIMARY KEY
NOT NULL

PROD_NAME VARCHAR(50)

PROD_COST NUMBER(10)

PROD_PID NUMBER(3)

PROD_DATE DATE

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

$ tbsql SYS/tibero

tbSQL 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| AtEH

ro

Ct=2t 2t

tbboot

tbboot -v

tbboot -h

tbboot -C

tbboot -c

tbboot [-t] [ normal | nomount | mount | recovery | resetlogs

|
NORMAL | NOMOUNT | MOUNT | RECOVERY | RESETLOGS

| failover | readonly

| FAILOVER | READONLY

1

tbboot -w

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

-h tbbootE AtESH7| @Iet ZtEtet 2 LS 20| F= SM0(Ct

-v Tibero2| HA™ FEE 2§ F= 40|Ct,

-C TiberoO| M AtE 7+5 6t character set § 22} nIs_date lang 82 & EHF = SMO|
=

-C TiberoZ} replication modeZ HJ = AUS EF replication modeE AtESHA| &L=
=do|Ct.

-t Tibero MHE 7|5 £ U= SHO|CH O] FM 2 M 0| JHs5tLt
TiberoO| A = tbboot0]] £ E 2 = (bootmode)E A & §tCt. 2t | CHeF REAM B LY
ST EH HES &BC P
— NORMAL : &H 22 O|HH|0[AS 2= 5= AH8E &+ U= ZEO|C}
— NOMOUNT : TiberoQ ZZMN AQtJ|SA|7|= Z=0|C}
— MOUNT : O|C|{ 57 & f[sf AtE5t= ZE=0|Ct.
— RECOVERY : Tibero Standby ClusterS 7 =& [ Standby Z2| HO|E{H|0|AE

2Yst= ZEo0|C},
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2 4y
— RESETLOGS : Tibero M & 7| S5t= 2F0IM 21 ot S =7|2tsHH 0|C| O
STt 0|20 AtESH= 2 E=0[C
— FAILOVER : Tibero Standby Cluster 24 0| A StandbyE PrimaryZ AtEstH7| 9|
ot 2=o0|C},
— READONLY : CIO|E{H[O|AE = YD 5 E5tL, HE HYS 5 EE5HA =
D=o|ct
-w TiberoZt 22t X|ZhE €11 7| S5t= M0t
7lse o otLlof wel 2ok X|Zel A ES ¥ sfofsttt. fFE 2ot X Z4e
WARAETL YR 5t B2 NORMAL 2EZ 7| SotH, =L X| 5= 4 MOUNT 2
C2 J|SSICH MOUNT 2E2 7| S35tE AR EdlE M2z 2ot e g £
el
NORMAL
HU4HOZ COEIH0|A2 RE IS AIBE 4 & 20|}
AHE O = TS 2 20
$ tbboot NORMAL
Listener port = 8629
Tibero 6
TmaxData Corporation Copyright (c) 2008-. All rights reserved.
Tibero instance started up (NORMAL mode).
=)
HO|E{HIO|AE H| Y MANCZ ZSEt E R TiberoZt 7|5 I AkS2E Ut = (crash recovery)
E AAHSICL XM S L 82 “6.3.2. It 5" SO StCh
NOMOUNT
Tibero2| ZZM AR I|SA7|= ZEO0|CH Y 2= 0] RES MESH= A= 72 &1L TiberoZt
7| 5% CH20ll CREATE DATABASE 22 0| 23510 O O|E{#|0| A5 M 5t Zd9tof gich
AFE O = ChE 2 £
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$ tbboot NOMOUNT
Listener port = 8629

Tibero 6

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

Tibero instance started up (NOMOUNT mode).
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MOUNT
AlCiof =45 @loll AFEst= 2 =00
AHE O = EHS 1 2o

$ tbboot MOUNT
Listener port = 8629

Tibero 6

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

Tibero instance started up (MOUNT mode) .

o

|

O[E|of =~Hof oot RiM| Bt Li 82 “6.3.3. B|T|Of =~+"& & letrt.

RECOVERY
Tibero Standby ClusterE #+5< I Standby Z2| Cf| O|E{H# O] &
AHE O = Chg 2 2t

$ tbboot RECOVERY
Listener port = 8629

Tibero 6

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

Tibero instance started up (RECOVERY mode).

1]

|

Standby2| STE HFX 22 HEHZ read only MM E 5 Eot1At & If RECOVERY = E0i|A

READONLY ZE = HMetet 4= QUCH XM g L & 2 “8.5.1. Standbyl| read only 2 ="E &1 5tC},

RESETLOGS

Tibero MH & 7| Sot= IO 21 TS E7[3fstH BIE0 S5+ 0| 0| AtESt= Z=0[C0

AHE O = EhS 1t 20
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$ tbboot RESETLOGS
Listener port = 8629

Tibero 6

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

Tibero instance started up (NORMAL RESETLOGS mode) .

=l
RESETLOGS #E ZE&= &ANOf| HO[HHO|ATH|H AN 2 SEEUS ER0 = ALES = 6
o, Yt Tiberot 7| =™ NORMAL 2 =2 SLU5HAH S&SHE), XA S L2 “6.3.3. 0L 5

S5 &St}

FAILOVER
Tibero Standby Cluster 20| A StandbyE Primary= At&st7| €8t 2 E0| LY,

AHE O = EhE 1 20

$ tbboot FAILOVER
Listener port = 8629

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

Tibero instance started up (NORMAL FAILOVER mode).

o

|

[0

FAILOVER F E 2 =& StandbyOll CHaH A B ALS S 4= A2, LT Tibero?t 7| =™ NORMAL
2 Eot SYUSHA SABHCE XM e L E 2 “8.7.2. Failover'E & 118t

READONLY

ClOIE{H O] A S /= =D

— —

%
00
_o't
K
N
bl
I?
o
kel
0l

54Xl t= B ol
ALZ o = Che 2ot

$ tbboot READONLY
Listener port = 8629

Tibero 6
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TmaxData Corporation Copyright (c) 2008-.

Tibero instance started up (NORMAL READONLY mode) .

All rights reserved.

F3an
Tibero Active Cluster 2t 0 M= & & X| &=L
2.5.2. tbdown
tbodown2 S =2 =0l TiberoE £Z25ts A S £SO
tbdown2| AtEH 2 Ct3 2} &Lt

thdown
thdown
thdown

-h
[-€t] [ normal | post_tx |
NORMAL | POST_TX |

thdown clean

immediate | abort | switchover | abnormal |
IMMEDIATE | ABORT | SWITCHOVER | ABNORMAL 1]

=Ye P

Fd0l A

Tibero MHHE &

HEHOIM 2 SOl At
O|C}. Tibero AH 7t 294

o

Tibero A{H 7}t H|H
o XA EE ol Al st

1]
K

o
-

2

ibero M H 7} kill2t 22 Al AE L HZFH 00l 2fsHA{ HI
1 37 22|t MotEo] XpS0| siA 7t oF & &
HE StAl =l 0 22| Xt= o2 HIAIX|E ScHAM M Tt
LS MH HIFHY T2 = MEE S 5t flsiA =™

= T MT3S
HA| Al74 OF SHCE.

M oY op
= ["—'

Mo O 4o o |
W G i 32

o T~

Ral

Hamo

H 2 EZ2H02tE

(= HE|lS
_L‘I _I_OIE

P = o M AlHA

o|-_T’_

o=

LS —

.

-II_

(e]]
AA
ol
M

Z Al tbdow

clean2 £ 7

ST

2t0|E BOOT_WITH_AUTO_DOWN_CLEANE YZ A J 5}
ANg = 2

UCE SFX| 2 22| X7t

oM J|Z= Kpo|Lt =&
ZZ BOOT_WITH_AU
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TiberoOi| A{ = tbdownOi| CtZ 2 =(downmode)E M S et 2t Z=0f Ciet AtMetLHE2 i T E W&

g @ns

Cl2 2= oy

NORMAL AEHH QI Z7 2 E=0|C

POST_TX ZE EMMME0| B WA Z|Etel D LEM Tiberog & =25h= 2 =0,

IMMEDIATE |8 =38 32 ZE AU S ZHMEZE SHAZIH, I S 25 EMMME S St
TiberoE S &5t= Z=0|Ct

ABORT Tiberol| ZZMAE ZHZ ZF5t= ZE0|Ct

SWITCHOVER |Standby DB2} Primary DBE &7|8tAIZ] = Primary DBE NORMAL ZEXMZ &
ste Z=o|co

ABNORMAL  |Tibero MO H&SHX| 210, MH Z2MNAE FX4 XM E SEAZ|= ZE0|C

tbdown H&E S 0| 25}0{Tibero MHE T2 A|Z I ABNORMALZ EE H| 2§t 2 & CH2 2 = (downmode)
Ol M= tbdown ZE2M AT MHO| AY Lot MME WD BHFS L MHE SEAIZICH

tbdown T 2M AT} MO & &517| I8t SAE 2 locahostZ I HE|0] YU2H FE HE = X7
S} m2tA|E ' LSNR_SPECIAL_PORT'?} Z-Ct. _LSNR_SPECIAL_PORTS| 7| 242 LISTENER_PORT

10|Ct CIEt A X OS2 | SNR_SPECIAL_PORTZ & &ote] & o= S A E U0 localhost= At

+
2+ UASH OE 2 L2E HYHOILEIPE BAH2ZE Argof OF Bt

rol

2| AL thdownZ2H A0 M4 RS Lot Y8 92 TR AT OH ME 92 TEN 20 92

2P E0A HE5S Yttt

mjo

H =2 =2 o

tbdown ZZAM 27 ABNORMAL 2= 2 Tibero MHE SEAIZ M= MEO| Y HH5HX| Z11 0S9
M B ANIE S AESIH M Z2MASS SHE SEAZICH

=l

1. 2o XY Tibero MEO| M &5t A= MM0| EXfstes 0l O2 2= SM0| 8l= thdown
HZ S SIH NORMAL ZEZ NH0| Y H7HX] 7|H=H 7t SE2 X, IMMEDIATE 2 =2 HEZ
SEEXA OfH MH S2E F 4 AKX E MEH5H OF S+t

2. 0] HOlM MHSH= thdown BE I CHR ZE= SYS AFEXIE H&56HthSQLY SQL ZE =

ME 7tS5tCt 0| & &3510{ Tibero M 7t AX|E|X| 42 A0 M thSQLE 0| &5t MHE TE
A2z 4= QlCt B ABNORMAL 2 =9 thdown H & 2 thSQLOAM AF2E 4 QiCt,

3. WindowsOll A AH|A 22| XS EciA Tibero MH|AE SX|AZ AR 72X 2 Z IMMEDIATE

DEZ Tibero M7} E2EIC 6FX|0F AFXIF YFICHH %£7|35) mtetd|E| 'SERVICE_CON

TROL_STOP_DOWN'€ 0|85t 35 ZEE H4F & 4 ULt
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NORMAL

AEtE Ol T2 ZE0|CH TiberoOfl SYS AFEAIZE &t T2 OHE ZE MM 50| B0{E W7tX| 7|
Ctel = O ofg MHE SEAIZICH LT thdowns Aot LIH OfH AFE XL O O] & HIO[E{H| O] &
of §&< 4 g =t SHX|[ T tbdownO| Al (7| &of OfA| T O[E{H| O] A0l FHE5BH AAEAE AAR
H&E2 22 W7HA A st gL0| CIOIEHIO|AE A& AHSE &+ QUL

ALE Ol & CHS 2 2L

$ tbdown

Tibero instance terminated (NORMAL mode) .

POST TX
DE EaMMO| B W 7tX| 7|2l T LA Tibero= E25t= 2 =0|C},

POST_TX= TiberoOfl SYS AFEXIE F &6 CHE 2= ERHMO|
= EEAP"EP tbdown & & 0| AI&EI ™ O = HlOo|HH O] A0 H &

2 A& 4+ glA =oh Rl Sl " S0 E
UCoM, HBIOo|Lt E¥ S 5= Ia s E 0o

S5t todown A E O] A|ZHE|™ O O|E{H| O] A0 &5 SEI0|HEA M B2
LH X e =Ct thSQL R E2|E| SOM= 2t =
g of H{ 24 TiberoZt SEEAS S LA ECH

=2
i
N

™ oS £
$ tbsgl admin/passwordl123

tbSQL 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;
COoL1
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1 row selected.

.o] A4 tbdown POST TX X &S 23]
...thdown WH& EddHo] EL7]E Z]cfec).

SQL> COMMIT;
Commit succeeded.
Lo AlFoA HAE An 7} FEEF T thdown o] ZHri
SQL> SELECT * FROM T1;
TBR-2131: Generic 1/0 error.

L ABZE FEEOEZ thSQL FEHEES] ZFEZEA = TBR-2131 o7} B E L.

IMMEDIATE

BT 4% S0 BE XIS UNE S

C SEH= EHAIZ7|H, N S0l 2= ESiZM

A
2 = 0|} IMMEDIATEE leer001| SYS AIE2XZ2 A&sHOS EX
H SO RE EHMM S SHSH T TiberoE SEAZICH
S5t A2 POST_ TX 2EQ EH:L E2fi
o A7l 2E £ ULt

ALE ol = CHS 2t 2L
$ tbdown immediate

Tibero instance terminated (IMMEDIATE mode) .

440 2ef Zel= A S0l AUEH, 0

oy i
H
me o o
A Horr

i o
IE
ob
N
10
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ABORT
Tibero2 TEMAES ZH 2 E25t= 2 S0|CH ABORTE TiberoOl SYS AF X2 M 48 CHS Tibero
O MONP ZEM AT} BE Z2HAZ 0S| 2N E8 A0S MT5l0{ ZR 2 Z8A|7|= 20|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|3| 7t It Mt MH It
SEE O30 37 M EEI(Shared Memory), M OFZE0{(Semaphore) S| A|AE 2| AATE OIS
£ Qoml, 21 ojelo I'—P O|o|E m = OpREZEX|OCH B CHE #0f| TiberoE 7| S If It S0
H2 AlZH0l 28 & QO

LS —

ke

ABORTE LIS I} 22 0T HEHHO2 AR E 2S HESIC)
o TiberoQl L o2 2 QI8 HANOl Z2Jt 2758 A9
o HIWOI 2|7} 244510f TiberoS SA| Z 240} 5t 2 <

HZ SO H| A AFE} 7} EHA 5101 TiberoS = A| Z 280 sl= 2SR

[ ]
ol

SWITCHOVER
SWITCHOVER< Standby DB2} Primary DBE &7|2tA|Z] & Primary DBE NORMAL 2=X 3 S &3t
= ZEO|C} O 2 2 El XA 8 LH &2 “AI8F Tibero Standby Cluster’2| “8.7.1. Switchover’E &1l 5t
=

ABNORMAL

Tibero MHO| H£5HX 20 MH Z2MAE F2A ZME SEA7F|= ZE0|0

ABNORMAL2 Tibero A{HO| &H&35HX| &1 SAl Tibero A AEH2F A2H210] OSSO ZA S2 AL
= A8t R MH Z2MAE AN E SEAZ|= ZEO|LC} [MatA] O ZE &= H| & A0 AFESHH,
CHEHO| TiberoE 7|5 W & 55 27F0| 2 @5tCt

ALE ol & CHS 2 2L
$ tbdown abnormal

Tibero instance terminated (ABNORMAL mode) .

ABNORMALE TiberoZt ZHZ2 ZEAF|EE AESHH A|AH”H 2[AAE A £ & 4 QAL
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et MHIE S2E Ohe0l = 35 M 2 2|(Shared Memory), AllOFE0{(Semaphore) 2| A|AHE 2] A
2A7FEHOIIE & A2H, 21 mHUO| Lt 0| mh = OREHIEXO|CE, Bt ChE HOf| TiberoE 7|5E

M oh =510 E2 Aol 28 5= U
ABNORMAL2 CiS 1} Z2 F2002t HistH 22 AlZe AS AFeiCt
o Tibero2| Li 7 Of 24 2 Qlst Xl S=7t 27ts8t 87

e ABNORMAL 2| CIE S5 ZEZ ST HFS U = SEIHANAL D AS O ZAHZE FA

ot= 87

e H/WLI OS 52| 2| FH0Q 20122 Q1510 ZA| 7t &-45t0{ ABNORMAL 2| THE S8 2 =9

A A

gﬁ
rr
ox
Ho

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

HZ

Zd 59| Hld LB 7t YU SHH TiberoE SA| S=3l0F 5t &2

°
ol
oln

2.6. Binary TIP A2

Binary TIP(0| 5t BTIP)2 Tibero Initialization Parameter z{S HtO|L 2| T+ HE| 2 N &5t= 7| 50|
_‘f‘_ S

ZIZS TIP U XO|H 2 2F & HE e WEtnlEH Q| gt = M5t TS
BTIPS| 442 Ct=°| 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}y o A3z
... FPBTIP HYFY] Ho FdEE FH H.
Y FFEE HEEA] btipo/ofof g

| =& 22 $TB_HOME/config 5t%/0l $TB_SID.btip It 0| A2

Ct. BTIPO| @l= & $TB_SID.tip It S ALE St metn|E 2 & =0

ot

Arg S TIP S| 2= HEXE =3e 4 UL

SQL> SELECT TIP_FILE FROM V$INSTANCE;
TIP_FILE

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

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

7 ™
Ol =Ct. EQ5ICtH 24 84 BTIP_PATHO| AFEXI7F 21 BTIP TiYo HAZ2E A™E £

S =l of

BTIP Zt0i A mt2tofE
E (o]
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o2l S5 $ZS BTIPO X A543 C+39 DDL 728 0185101 $1%5t2i 1
21 ElCk

mu Mo

g
X

ox 0+>|
OII

I

SQL> ALTER SYSTEM SET PARAMETER1 = NEW_VALUE SCOPE BTIP ;
.. .PARAMETER1 9] # 3 H # NEW_VALUE:+ BTIPoJ%l HI% 3]
...0S #83E PARAMETER1 S #S NEW_VALUEEZ F&Falr].
...DDL 74 & % ¥ PARAMETER1S] #% OLD_VALUEO]/C}.

SQL> ALTER SYSTEM SET PARAMETER1 = NEW_VALUE SCOPE MEMORY ;
.. .PARAMETER1 S ¥ EH 3k NEW VALUEE= 2% 59 Al g7t HY s

H Eg]

.. .S 75 A PARAMETERLS] #> OLD_VALUE ©/t}.

SQL> ALTER SYSTEM SET PARAMETER1 = NEW_VALUE SCOPE BOTH ;

.. .PARAMETER1 9] ®HF ¥ # NEW_VALUE:= 2% A/ F3 BTIP EZF wYsHy
I = - A= PARAMETERl.J #-S NEW_VALUE o]cf.

...DDL % 3 % PARAMETER19] #= NEW_VALUE©]T}.

BTIPOI| Al TIP It MM 5t

rr

A2 28 52 MHIIBTIPE A8 SY I 7HS St

SQL> CREATE TIP FROM BTIP;

st=

scope
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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

M3F mu GjofEf 22| 43



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| =
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]
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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E0IE 2H|0[2 HH

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

HEIO] = A 0| &

rob

ro
ﬂ+

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

DROP TABLESPACE my_space;

Ol SQL = &= A& stH HO|E{H 0| 20| M B 0| & AH 0| A= MALX|2HE|O| S A O|AE 5=
= &2l 5t

[}
HOolH mY e MXE X L=Ct Oloje WX & AHstH™ CHE 2 20| INCLUDING E2
DROP TABLESPACE 22 &8sl of gtr}.

DROP TABLESPACE my_space INCLUDING CONTENTS AND DATAFILES;

L]
HO| & ALO[AE WMot AHLE MHSHH Od2fet Lf&0| ZHEE uto| SAlof I ECH C
TABLESPACE, DROP TABLESPACE =0 CH 6t A}AM| Bt L & 2 "Tibero SQL & = QHLHM"E &5t
C},

H —
3.2.3. H0|E A4o|A 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;

COlH M s Fote ol 22 oXME 2t E=25 BAISHA Z2H HEEZ AF = CI=E2[0f O olE
o] dg =t ol H-dE = Ho[E utdo| 7= stLt O o] & + A2M, 24 H|O|F I of of o

1. OO mUe| i Z2E BASH AUS I CIEEZR Y5 &= /AXl= =7| 3} oteto|H oY
($TB_HOME/config/$TB_SID.tip)0ll 24X =l DB_CREATE_FILE_DESTO|C}, & off & mteta| e 7t o
O|x| x| tU2™ C|ZEE ?|A|= $TB_HOME/database/$TB_SIDO| Ct.

M — =
2. Hot Backup 0| 0| O|& W F=7t= 75 otX[ 2t Drop2 =7ts StCt.
S OO|E IfY 2 ALTER DATABASE 28 E3f 37|58 HAE #E C}. ALTER DATABASE —E%
AbZsHH Olo|E Wl 37|E se2|7L £0|= A0 25 Jtsotct HOolg meel 37|18 &0l=

s
42 HolE utd Qo] &[0 A= &7|AF A 2 ™A 37|20 % é—r = 01|317P““‘”5|EP
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= - O

CHS2 OlolE mhY my file01.dtfe] 37| E #A5t= of Ol .

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

SYEHOIE 2HO|A0 SR A= 2= HI S 5| E5HX| 2221 ALTER TABLESPACE =0l Af OFFLINE
HES 0| &350 0|2 ~AHO|AE X2t HEYZ HASHH Tt

ElOo| 2 AHO|A 2Z21012 NORMALZ IMMEDIATE & 7HX| 2 £ 5 x| &tCt,

ne oy

NORMAL HMIAEQEE £+3TH FE|0|= AHO|A 22 S £ SICH 2% H 0|2 A6
ol 2etelg e I O|C|of S+71 2 2elct

IMMEDIATE HMIAEQAEE £-SHA| &40 HO|E AHO|A 2= S +~3#HTICH S+ H Ol &
QHIOIQ =2etol g et of njojo 557+ 2 26t} H2tA ARCHIVELOG 2

CIS2 HIO|E AHO|A my spaceES NORMAL 2 =2 X 2t0l AEf 2 OF
= ool .

ALTER TABLESPACE my space OFFLINE [NORMAL];:

ALTER TABLESPACE my_space ONLINE;

aa

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

- O

1

IS 2 E0|2 AHO|A my spaceS IMMEDIATE 2= 2 QI 2101 AE|Z OtE £ 0|C|0] E1E 43
oF & CHAl 22121 4B 2 BtE = ofj 0| Cf.

ALTER TABLESPACE my_space OFFLINE IMMEDIATE;

ALTER DATABASE RECOVER AUTOMATIC TABLESPACE my_space;

ALTER TABLESPACE my_space ONLINE;

&3

ojCjof Stof o g ARA Bt i 2 “6.3.3. 0| L|0f =517 & 15t

[} —

3.2.4. Ho|2 AHo0|A il
TiberoO| A = E|O| & AHO|AE 2822 &E|st)| 6 CfE 7o LHEE R(EE 7, 88 7 £8)
E 5ol B0l 2H0|AL HEE l%érﬂﬂ Ct.
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Hol= /\ﬂﬂOI" Liof <

HES 37 d I+, 2YE M, ZeE Ho|E el o8 & 37|, M1H
Eolol2Q =2 37 o

B T

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

USER_TABLESPACES |& X ALEXtof| &6t E|O| & AHO|AS HEE X3|6t= FO|LC
V$TABLESPACE Tibero LH2| 2= E|O| & Am| O] A0 CHEH ZHEBH HEE =

3.3. 21 o

1 D2 Redo 215 M&ASHs THAUO|C} Redo BIE HIO|E{H|O| A0 M HMSHE ZE HE LY
% % 3ot O Ol Ef e O] ~0ff A|FA QI of2{7t Ly 5 Z2 7{0lE EMMMO U LS S7ot

o oT
HAXOI Ol Ft2=0|Ct,
LIS 2 Redo 2719 +x 2 LEH)E= 12lo|C},

[18! 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 AL SHC},

—
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OE E{ M7l 21 OF2 2 Redo 21E #Y¥ot= 29 HAN EO IF 10| 2OE N FseiCh 21
E101 27t 715 XH, A kg 21 18 2,30 215 M&stch 21 1& 37HX| 2171 7t5 xHH

21 02 1596 CHA| {&SICH O| M stLte 211 1E2 T 5 AIRstD A OIS 21 J1ES AIRst=
Zi& 211 MEkKLog Switch)O| 2t StCf,

r

Redo 20| = 3tLt 0| &9 21 &2 =(Log Record)7t MZECH 21 2| Z =0 = O O|E{ H| O] 204 A
=]

LSt ZE HE W80 X0 A2H, o|Hof| HAE @t ME2 B 240 &1 M=t

Tibero'= EAI0] 3ILIS| 21 T1E0HS AMRSHE O HA| AL £01 211 122 24 sHactive)E 21 1
E0|2t 1 ot

SH(multiplexing) 2t €t
tH, S o ol Ol &

=
44 HE Mo 21

StLel 2 58 o 21 ”.:*!H'IE Tdot= Olres €7 2O HHIL &YEHEE CHHE 21 #MH
2 2G40 AL HOIHZE £4E0E 2 X7t UCHH S st

mu

ARCHIVELOG BRE AM¥H

Redo 210 M&= WE= M3 M X0 ¢tEFH 2= MY + AL Ol 2F =S ool =2
(Archive)2t1! 5tH, E{ A3 &0 21 TiU0| &¢E E S HH|shs Y O[Tt OFF10[ 20 AFE = A
% A 2E 8% 5t= 043 £ B0 = 50| ULk

TiberoO| A= Redo 215 AME3SHX| 48 EEH Lt o O|EfH| O] & 2F B7H AbE Sl R0 = SA0f 0F710]
22 &8sk 4 QIC Redo 2 12 AF2 5= £0f 0F710| 2 £ 52 ™ 2 1 0}7}0| 2 2 =2 ARCHIVELOG
Z MAX 5} of st}

M

ARCHIVELOG 2 E &= 02 E(MOUNT) &E{O| M CH2 2 SQL =& & Adstd A< 4 ULt
SQL> ALTER DATABASE ARCHIVELOG;
ARCHIVELOG 2 EO0|A = O}7}0| B} E|X| %2 27 122 AR E K| &=L},

HE = 2115 1S HF AMESI L UM 2O DF 28 Aot €M 211 & 2 0| | M E=

Z7t 070|271 & X g2 ER0l= 221 & 27+ Ot7t0| 271 & Wi 7bX| T 7|5l O eFCt. ofwf 87| &

80| otd 2E EAMMME 2 dHOl HA| SAECh 21 1F 27t Of7t0| 27t £|H HEE 2d3teof 21

S Moot £ot HA SAEAE EUMME T 25 ChA| 2 EICH DBAE 0|28t 20| U SHA| piE S
4 C}

259 M+E S=o 2ot o
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NOARCHIVELOG 2= & H

Redo 211 AI25t= £0| Of710|EE 48 6tA| % 2B{M, 21 01710/ 2 B EE NOARCHIVELOGE
A X35l OF SHC. NOARCHIVELOG 2 =0 M =

S opFto| =t £ ¥ E K| gfoH, 21 1ES a@NoR &
M 5t5t7] Ho| OF7H0| 2|7 S 7|Chal s A LIt UM SHX| 920 2 o 0| EfH|0] A2| A 50| SHAEICH

StX| 2 | O|E{H| O] A 2F Redo 211 AtA| O X7t Z 5t SAO 57& 4 gl= EFEtH O[Fof 73
of o A CO|HE 25 2o A E . h2tA NOARCHIVELOG ZEOAM = 57

Z 0| RO X 22 & HIO|E{HO] A& MA S HAHST HS HTetrh

|m

r

Pl
0z 2

7 A 8=

3.3.1. 21 ! M
EAAHE V=X 2 5Lt 21 O[Tt Redo 218 e 2t 21 &M 211 HMHO MZ
CHE 21 ofed S 23oliof ettt 21 U 2 HO|E mtddt M2 ChE L[ A30 e AS ettt
20 ofgit ool M-S €2 HA30 M Ests 49 HAI0| Jofot Ll etrtH o o|E{H 0| A S
CAl 572 4 QA 2tk 24 210 A80 o2 7ol 21 ¥ = Y elttH £ et 20 #H stLt= O
O|H mYnt ChE | A30f A= 0OF St

21 Ylb{e| Ci=3t

21 15 otuo] 2eE =
2218 o 2E HH

EAotA el ttH 2 | ZESE MYsts 2t S SAO s 4+ UL

Disk 1

Log Member 1-1

Disk 2

Log Member 1-2

Log Member 2-1 Log Member 2-2

[C18] 3.4]01M Log Member 1-12 21 1& 12 & #H®m 21 W atE 2|n|o|ct, stLte| cjA 30| 2
9 2 HMMILENECHH SA0 22 2O H 2 =S MHE 4 QLT O T Z0f| T O|E{H]| O] A Al
ol §50| MstEl= #Ql0| & 7| = st

o
-
AN

2 0l710|2 2PEE ARCHIVELOGZE M3 S [ Redo 21 QH0l| &M= 211 A9 27 H%&
=t Ao H|2YSHE 20 I8 S otLtofl Chisi Al ot7tol 27t a3 ECH 24 SHEl 21 &2 Of710|
2 30 21 OF0| stCAa30| EXHSHA = CHH O] 6 H|O|E{H| O] A A|ABIOl 4 50| N5t = K2l
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mjo
A

O #Ct et M2 CHE 21 OF°S 21 o2 242 O E 230 A Fsh= A0 AIA” ds
Ol Hl ==0f &t

Fol
B, Instance Recovery & @ ZE40| 7|E 20 B0l YIS A2 Y BHE HES THUO|A

M AAZICE,

21 182 =3t

CIS2 F M 20 8HE 74 E F 719 21 IS MZE CHE C|A 30| £2/st0f Hj x| s 22 0|Ct.

[A8 3.5] 21 aEe| k=8l

Disk 1 Disk 2

Log Member 1-1 Log Member 1-2

Disk 3 Disk 4

Log Member 2-1 Log Member 2-2

[C12 3.5]01 A Log Member 1-12 271 1 & 19 A HA| 21 HH2t= 9 0|o|Ct

EI1 089 A7IAMF-E FE
N RO w=EA dZstn A
]E

E=E dgslloF gtk £t 20 &5
N opztol2 Sl 21 = 9

21 358 372 4= HOIEH 0| A S AN ZE 2H5HHAM HASH OF etCt. =, O O[E{H| 0] 201 £ H
stel miethEHE 2det + 21 052 3712k 7+ SNAIIHAM HO|EHH 0l & Me| S0 FEl
7t 7HX| = HRAO M HHSH OF et

I I'|I'

or7lo|2 22| x{& 1 CiSzt

Ot7to| B & 27t H &L = | &= £=7|3} Lt2t0[8 LOG_ARCHIVE_DESTZ A& gtrt, & 2 5 0t710]

5 218 $X Kool 000 SRS & 4 17| TR0 OfF0| 2 21E F 2 RstE H0| FRaIC
of7tol= 21 oAl ChE3H610f 0f2f S X0l HAE 4 YTk 070|218 ChESY O £t Th2t

AlE{ LOG_ARCHIVE_DEST 1,LOG_ARCHIVE_DEST 2, ...,LOG_ARCHIVE_DEST 9E AtEgtC}, uf
2talE EXIE M 'location="2 2 X LA E X|F s, mandatoryl—f optional2 Ct=35 of7tol2 21
Mol difst= 29 SES AF et (AIE5HAl 2 2™ optional 2 A 2| E C).

LS — L—

52 Tibero 22| X} QLM



mandatory= A|FE E? s I X|0 ChS3tE OF7H0|2 20 MYS 48 WA Al S A=ttt Al
= A" E? Redo 271 50| MALEE| K| 240 HIO|E{H|O| & HA| 7F H & 4 UL} optional 2 X[ H &l
fIX= ot7tol2 2 M Yo dmstH et MA=shA| pF2m, O E R0l X 2E AL T E .

[0l 3.1] tip &F OlIA|

LOG_ARCHIVE_DEST = "*/usr/tibero/log/archive™
LOG_ARCHIVE_DEST_ 1
LOG_ARCHIVE_DEST_2
LOG_ARCHIVE_DEST_3
LOG_ARCHIVE_DEST 4

"location=/usr/tibero/archivel mandatory"’

"location=/usr/tibero/archive2 mandatory"’
"location=/usr/tibero/archive3"

"location=/usr/tibero/archive4 optional™

3.3.2. 21 ut MM, M7

MEREIDIDAEE=E2I 080 2850 Y= 20 HHE M5t LEX A ote{H ALTER DATABASE
2 S A3} 0f st} ©F ALTER DATABASE 28 AIE5}H7| ¢ |

o
MZ2 21 1ES MA35l2 ™ ALTER DATABASE 20 ADD LOGFILE E & 4Arelal
_7"5

o ==
o O AASEt B, 2O oes Fotg hos 21 05 B
o

[6)]
|_\
N
~
vs]
HU
nx
ox

_(')ﬂ

[l

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

ot ADD LOGFILE 20| 211 OE2 HSE X = Y= GROUP &M E FIE £ UL 2 OF
O HSE MHSIH O|F0 EXHSHED IE2 XHSIH EOHHE FIl5t= 59 &Y o8e o+

I
ChOE2 20 A0 H2 8 dds5t= of oL

ALTER DATABASE ADD LOGFILE GROUP 5 (
"/usr/tibero/log/my log2l1.log",
"/usr/tibero/log/my_log22.1og") SIZE 512K

/129 21 050 ME22 21 HHE F7}5l{H ADD LOGFILE MEMBER & & &l 5 Of $+C}. O]
21 oo SEE M ZZMHAZS BFEA| HA|S OF ST

ChE2l SQL=E2 2 A& 50 M2 21 #HE F7tsk= of o[t

Ho

ALTER DATABASE ADD LOGFILE MEMBER
"/usr/tibero/log/my log25.1og" TO GROUP 5
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ME2S 20 WS 712 gol= 20 Yo 37]8 NP6 o Btk 21 0jYe 37| 2 21
O Wel 20 #e ol 37]9 SYsHH 4F B,

21 el M7

21 182 M 3st{™ DROP LOGFILE & 2 4|3l of StC.

CI29 SQL 2&2 271 & 52 M A st= ofo|ct,

ALTER DATABASE DROP LOGFILE GROUP 5;

Ct22 21 O&E MAst7| ©oll n2qsjof & AtEo|Ct,

e 21 JFO0| & 0] &0I7}?
Tibero= 211 0 &2 %45t 5 7 0| & 74 OF SHCt,

e I IES MASHE E2 21 59| 747t 5tLtQI7t?
22 21 1859 7447t 5tLto|H o2 & ghetetrt,

o Xl B3RO AHE SC 21 OFQIVH?
21 182 MAHEA Zerh

e ARCHIVELOG 2 =0l M Ot7t01 2 E|X| b2 21 052712

20052 NA=EKX gdeCh

EI 5 el stLtel 21 HH E XM AHot?| ?lsi A= DROP LOGFILE MEMBER Z 2 &l sl OF StC},
21 080 2YE MHE HAooFstH 21 52 YA|sHK| &0tE E L,

E=jel

SQL &2 21 HH stLtE M7 st= off 0| Tt
ALTER DATABASE DROP LOGFILE MEMBER "/usr/tibero/log/my log25.l1og"

EAYHE 2O O05S MAL HAE 211 05 ol AN 21 M7t otLE gle 859 o2 S g
ot =Tt &2 ot 2t SR 29 3tE[0] AL SO0|7 Lt ARCHIVELOG = =0 A Of7t0] 2 &[X| §42
EIdsWe 20 MHE NAE X pbeCh

3.3.3. B o MH X3|
TiberoOl Af = Redo 21 220l E82 57| 93 C+S Eol LIE S5 28 M I5t2 ULk,

Redo 2719 5% 211 nj, b3t &2, dd £ 52 2 E M S5HH DBALE Lt AEXH 257+

Ol RE Ar8E & UL
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EX - g %:,[

o= T

V$LOG 27 129 HREE x3|st= Ho|o}
V$LOGFILE 27 mielol ¥ &2 x3|st= Holot

&

S& 7Ol o 8 XtA| S LH 8 2 "Tibero & X QHHAM"E &I SHCL

=2 Lol

E= -“-I'E

ZEE ml2 HO|EH O] A XHA| Q| HIEIHO|E & 225t U= Hio|L 2| Tt o|Ct, £ x99 HAEE 1}
A2 TiberoE X[ &H MAECH =2 ™= AEE Wof Cfst 2 = $TB_SID.tip L0
X i o}

HEE ot 2 Tiberod| 2l MO M1 HAZS & 4+ QO DBAVZFAEE WA Q| LHES T 3| 5HAHLE
BN 2=

HAEE ngo= o5t &

ro

Y2t R0 AT

e 4y

Cf| O B | O] & C O[E{H| O] & Of F, $TB_SID.tip 2| 0| &§ E= HIEAALL HEE EIH A
B SOl UL

Ejol= AHO|A  |E|O]= AHO|AE Fd5t= IOIE I e HYEUAAL HEE Y ARHE

— ==} =

SOl ULt

HiOlE CIOJE] Mo Ol §1 ?IA £= SYEHUAL HEE EtHA-E SO| ULt

Redo 211 2189 M+ 2 0|E Fdote 2O BH(ZD )| O[S4 /A £= 4
SEAAL HEE EFE AR E S0| ULt

HMIERAE Z 2 HAEQEE £MFHEIAAMT S0 QUC}

TiberoOi| M= H|O[E{HIO| A S THA| 7| S WAt HA AES njels X etrh

B xsts xts St Z20h

1. H|O| & AHO|AQHO|E MU HEE H=Ct,

2. O O|E{H| O] A0 AA| N &= Cf|O|& APM I AF|0F A S §EE A=t

3. ZR3FHOO|EHE 9 =Lt

TiberoO| M ZHEE T2 22 37|, 2 g9 A2 F 7] 0|4 |FXI5t7|E HESICE Ol = Redo £
Ze 2] 08 o ZE0HHE MZ CHE C|AA0 MRSt

=
= MZ ChE HA 30| M Est= 20| EO. O| = T OB H| O] A0 AJAH
Ol B2 2250 0 & S0 et H{A30| AE S Lt SAHEO0| EXot= 8

Ho ozr

M3F mu GjofEf 2] 55



&
<k
ioll

ol

ioll

=2
o

45 4 QUCt B O] [ AAE YRHOR A

HEA
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Zct,
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P
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F5tod HY X

Ct. et HAEE 1t 2 Redo 212 A &

=
[

E} 7}

=
=

x| 2w

I.

<0
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El
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ZEE o2 HIO|EH O
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Disk 2

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

TiberoOiM= ZEE LY 2FH J2E &2 I 6 SALE SOIAM oL i =Ch J2[ 1 H0|E &
Ho|Ao¥HE SO OlrE2 AEE LEE dMoliot ot R0 = ZE SAZE SAO dAech AE
£ I AME REUSH=E SQL =82 25 DDL =&0|tt. DDL =82 £ 2 stHel 2&0| stLtef
EWM 0| Eth= AOICh M2t DDL =& ddotH HHZ 7Sl EH, 4= WE2 HtZ o 230 g
FE Lt

Zo
TAC 2t80IM ZHEE ItU S thSotols 2 ot L Eet: S8 HEE M writeOf &0 5t
EH ol d m = invalidate M 2| = 0{0F SHCt. Mt 2= L 29| tip U0 = CHESete ZHES If
ol et 2 HES L B2 S oA 7[M = 0] L0 O St

3.4.1. ZHEE mj! HiAH

DBA= ZAEE WA SAE

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

=
=
=
=

OlMH HEE WY S FItE= MASHY| 28t SQL =&0| EXSHA| 47| W Z0of LBl 2HA A
FOE AE5tH HE AU S sl of ettt 11 ths HE el LHES $TB_SID.tip I 0f BHASHEY,

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

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

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

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

ZES mllo| Mei> Se(d Myt =28 WY S X|YetCt otX| B SE[H MY 2 +F22 2 & 00|
B o =x & Y= siofstd EXH7F Ol 2 S 250 BAE MU 2 X 7| X 2%US Al &5 O0[H
STt E7tss| =0, e &E0| Us S| M2 28 FHSHA o MAXMFX| =t
et =28 g HHeoz2 AES MY S Mdct= SQL =& 2 #ote A 0| LErEo|Ct EBHE| O
=2 AHO|A, HO|E I, Redo E1E ME MMGIAHLIHA L= HHE 285t A0 = HIZ HEE=E
ol S stz A0l &2 ZHOAM STt S & HIO|EHH| 0| A HAM & WA S o = ZHEE ot Xt
HE AN OF BTt XM B LI E = “6.2.2. B A" E BTt

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

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

cteo

0jo

SQL =&

rlo

ZEZE e s

r

o & 9 5th= of O .

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

F oo 20| WAL HE

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

gt Ol 52 GAlsHOF het,

[

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 Z3|5t= /0|

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

om oo
kl

= 0| Ch Bt KA B LE 2 "Tibero &% QILHA"E & BHCL
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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,
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DEPTNAME VARCHAR(20),
PDEPTNO  NUMBER
)
TABLESPACE my_space
PCTFREE 5 INITRANS 3;

CREATE TABLE EMP

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

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

=
s 47

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

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

Hol22 ths €2 8470 met HE 40| Lh=CL

SFAE.

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

ZEo 0|2 R -ET

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

IT} = Ol Ao M=

r

ClA3 250 T2tn|E Q| Z+S HZsta{ Ti2in|E el 0| BT &S XYl
r

0|2 EMPS| PCTFREE ItZ}0|E{ Q] Z+S 50| M 102 2 ¥ A B},

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.

ol E = =1t 2.

OroF X 7|3t mtetd| B USE_RECYCLEBINE 'Y'Z 48510 RECYCLEBIN 7| S At&3st1 UCHH H O
S22 HE MM E X 0 o|Fo| HAELCH J2|n s F Ho|E0l= H2E 4+ gl ECh

—
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AMHE|| O|F0] HAE HOIEE2 Al SFAIZ|HH FLASHBACK FZ|E ALZafjoFstCt CHE2
FLASHBACK =2 Ar&35t0] B 0| &2 =& st= 0l O|Ct.

[0l 4.6] Elo|E S+
FLASHBACK TABLE EMP BEFORE DROP;

FLASHBACK 20 C§ 3 XA| 8+ 282 "Tibero SQL & X QHJA"Q| "7.70.FLASHBACK TABLE"S & 11
StCt.

HZA = B 0|52 ¥ 2= ALL_RECYCLEBIN, DBA_RECYCLEBIN, USER_RECYCLEBINO| A Z=3|& 4
ULt 2HA views2| AtAMet LEE2 "Tibero &Z CHHA"Ql "3.2.60. ALL_RECYCLEBIN", "3.2.204.
DBA_RECYCLEBIN", "3.2.334. USER_RECYCLEBIN"E & 11 5tC},

O|50| HE = HO|=0| X == EF= otefj 2 £t

o AFEXIVEPURGE 28 0| &35t AKXt EF

o EF X710| £ZL/0{ AUTO PURGEZl 8= &4

Ho

PURGE 20| CHst XtM gt 2H 2 "Tibero SQL & X QHJAM"S| "7.73. PURGE"O| A X}A|5| A BHCt,
AUTO PURGEO| CHSH L &2 CtZ HOo|AM A H GO

AUTO PURGE
AUTO PURGEZ 2 H|O|EAH 0| 20 07 S7t0] gl= H? = 7X 2 QUOTA g0 2 & ZThX|
Of =&8t < RECYCLEBINO| U= 2EMES AHS2E PURGESIH Stg 2EstE J7|52=
USE_RECYCLEBIN, USE_RECYCLEBIN_AUTO_PURGE I}2tA|E{§ 25 'V'2 M5 MEjOAM T 5

=ict,

RECYCLEBIN 7| 50| &4 3}% 42 RECYCLEBINO| &8t @ 28 E(IE|M, LOB M| IHE ®8Ho| 3
7|22 S HO|EAHO|AQ AR Jts Z7tO 2 7+E5I0 DBA_FREE_SPACE, USER_FREE_SPACE
ULt

"OME Y2E ZelE

A viewsSOl AMEH L2 "Tibero &ZE QHHA{"O| "3.2.139. DBA FREE_SPACE", "3.2.292.
DBA_FREE_SPACE"S &1 5tC},

AUTO PURGEE Of2{ 2| 4l o 2 SZH5tcY,

e QUOTAY} HJ™E B2

ol
g
Py
m

- S 29 He J0AM ol d Eo[=2H 0] A0 2FE QUOTAS| 2| 22 221
|.

22 & AFEH PURGESHH.
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— RECYCLEBINO|| &5t 2EHE = JtE @2 & A B PURGESIH S7HS =2 B

— AUTO EXTENDZ} &=t E|0| 2 AH 0| A2 P PURGES S0 T St 25X £ JHCHH
E| 0| £ AH 0| AS EHASICE,

sits =E5HA X Lt

|.|'|

— AUTO EXTENDZ} H| 24 3tE HO| 2 AH 0| AQI A2 PURGEE &

™ ERROR_TX_CANT_ALLOC_EXT 0| 2 7} 9t 5hCt,
2 EH E o OWNERSF 2tA 10| 3 H| 0| 2 21 0] A0f £5tH PURGE tf &40| = C.

FO| =t 7t = mjj 74 X| B PURGEZ}F =™ =ICT

o SAO WMAE 750 =2 HOIS0 A2 EE 2| Helit +H-E Jtsd S =0[7] /el M2 .t
E 0230 toleH E X &StCt o & S0 £210| O|FO{X| = SELECT 0 A AN AE S 742l HIO|
=9 SELECT H4t2 HA sdst & 0l AME S5t ZREMH, O F HIO[ES ME CHE O A
30f| X Z&st0] SELECT HA0| HEXNOZ o3| & STt

e HO|E0| MHE CATS B2 ZHst= {0|=2| 2|t 27|E FF st
HIO| S0 UPDATE ¢14t0| At dlist= AR2tH Cj|A3 S50 AAMS et a3 S24HE 523
sttsljof ot ClA 3 27t StEste (H 2 PCTFREE Hi2H0|E & &5t M A SHH =iC)

o HO| S0 SAIO| HHAS EHMMO| 5 AFSt= B SAIO AN AS EBHMMOl ~5 FFTHCH
HOIE2 #4dt= A3 =5 Q0| EaHMMOl §EE X ZolfOF 51, HOIAHES ClA3 S22 &
Set AIX| & Faf of Lt o2 8t S7t2 &Y ot= HH 2 INITRANS Lf2t0|E £ &Rl 5t A F shot
HAMOf CHH[SIHLEHIO| 22 HMAE ESlMMO HEE MY C|AT SZH0| 2Rt &2 3
J19 Hlo|E0|2tE & ¢ L2 A3 27t DR ZF §tCt, PCTFREES INITRANS If2t0|E{0f| Cf 8t X}
MetLi 82 “4.4. C| A3 2578 &SI

e H|O|S0f| INSERT 40| Y dst= AR 208 X &st= a3 S22 9ot

EfOl S0l INSERT H&HO] Xt3 Zlst= HPEtH Redo 218 #dste 21 &2 37|24 H+E
S7tNAHOF st 2 8hF A3 9] SZtE M O0F ettt B, Redo 218 M &sot= H A3 = HO[E
£ N gotes HAa2s thE A S A8l of ettt

4.2.3. Ho|2 ME =3

TiberoO{| A = E{| O]

=9 [Ct. DBAL} Y EH At
X 2E A8 4
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DBA_TABLES Tibero Li 2| 2= H|IO|E2| §EE =3|5t= /O
USER_TABLES S ALE X0 et B0 =2 §EE x2|5t= /O|CH
ALL_TABLES S ALEXILEZ JhseHEIOIE2 HEE =3[t FO|C,

DBA_TBL_COLUMNS |Tibero Lie| ZE Ho|23} &

=2
pr
ro
!
o
10
0z
H
(1
Pt
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rir
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o
ul

USER_TBL_COLUMNS | At A0 £3HEOl= ® 7O £t ZE 2 Y25 T2|5t= FOICh

ALL_TBL_COLUMNS [&X AMZ2X7F 2 7tsetHIOl = & ROl £etZAEH2 EE x=3[6t=
o|ct.
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tCt. =, insert, update, delete 2| DML= A&
Ol &[X| et 2 2 H| &= H| 0| 20i CH Stinsert
Ci & deleteet S ot d 5= 7HEICE. SHA| Bhupdate
Blo| =0 CH T+ update £ECt 50| EX| &= 4+ QULCH
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e
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o
5
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@
A
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Hu
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N
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HU
40
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o
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REZ +UsiM 02T BIS oL Y 4 UK 0 2HEES 9Asi CPUS T 80| 228, B0] 20 DML
Ol U2 A4 A8 4 &= 280| LOIX|Al = Ct, T2tA OLTP &4 ECt= OLAP &40 M o F2|5tHCt.
e
EO|2 &= CHA
=2 HIO| =X TtE|M, A2 TtE[MO| CHoll 7t otCt DHE[MYF M2 TtE[M Z-2H0f| Ojsl & 35
ANEe £ Lt &, st OtE[M2 U4 F5HL o IE[M 2 & Eo1X L2 MEHE HO|SS2 HHe & UCH

[0l 4.7] &=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),

Hiag 27101 24H| 22| 67



COMM NUMBER(7,2),
DEPTNO NUMBER(2))
COMPRESS ;

[0l 4.8] Partition® 2SS XIH5h= HIOIE YWY

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

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_PARTS5 VALUES LESS THAN(MAXVALUE));

Elo|= gf= &El =0l

* TABLES, * TBL_PARTITIONS &A% HE 2|5 2™ 0|22

ZH2 40| 'YES'?l B2 F7tH QI DMLO|| Cis &S &5t =
[0fl 4.9] E{l0|=2] 2}= &FEH SHol
select table_name, compression from user_tables;

TABLE_NAME COMPRESSION

Bl o W
Ct=2l 42 HIO| =0 O[& 7t == T,

e Direct Path Loader

e

e Direct Path Insert(Parallel INSERT = append hint2 3 k| = bulk INSERT)

e CREATE TABLE AS SELECT &

4 ULt compression
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4> 10
£Q oM
2 4o

M2 O 2f insertst= 4 %0l = B 0| =0 EXCLUSIVE LOCKS
CUSRE F R B2 02 ¥R = LEHEQl insert, update =2

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

ALTER TABLE MOVE —Er% O|25tH 7| & HIo|=0f Chet = &E HEg s & 4 UCh =, Y=& B O]
== U5 iAMsHAL &= s E BHOIES &5 4 UL T, ALTER TABLE MOVE =0| +3 &=
S Q0| = H| 0| £0il EXCLUSIVE LOCKE & 5|22 C}

£2| 22 HIO|E XtA| 7} Ot IE|M R 2 MOVEE

OII

olok DMLE st =50 &5 HE|E 32 = 4 < Exchange DDL 7| 58 0/ &3H Online S0
[0l 4.10] 7|E HIO|ZE E= THE|M S 2=6171Lt &= sHAISH= ol

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

ALTER TABLE 2 0| 35tH FIt5QI DMLO| Cisf &4=F2 +HEX 62 E AFe £ QAT &4F0| X|
FHE B 0]20| ALTER TABLE 222 &= 5lX LJ|2 X F5HH 0|F £ &= Direct Path Loader,
Parallel Insert SOI| Csf =2 s otX] LA ECt SHX|ITH | E2| G| O|E Q] &Ef = HH X[ 2 =L

[0fl 4.11] EI0|E2] S=71Z{2l DMLO] CHEt 2= 0{F S M ASH= of

ALTER TABLE EMP COMPRESS;

ElloIS &= Al Mef Alet
H#H0|2tE 50| X1 E B0l 20 = 7
Z

2 I
Long Et ZE S 7HA1 1 A= ==

roh

= @0l X 28 F7I, 28 AN DDLE o+ 4+ g2

I 3
Blo|S0ll= Z2& =71 DDLO| H %[ X| 4=Ct.

-

4.2.5. INDEX ORGANIZED TABLE

INDEX ORGANIZED TABLE2 QIH A 9| B-TREE £ E 0| &afl H|O|H E X "*6% HEHOI HIOlEE2 &
StCt, LHEN Ol HO| 20| M= TIO|E 7 29 T E F&AE 2 50| & EZ X2 INDEX ORGANIZED
TABLEZ QlE AR SAIStHHZE 7|2 7| E 7|22 2RI EEE O QH A 2= S50 HEECH

— =2

mjo

ERNHUF AL NS 28dE ?d 5§ 28 FH= HOIH 90| N += UL 0| 2HE
Cf.

22 U0l EHoleta of

INDEX ORGANIZED TABLE
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X|2HINDEX ORGANIZED TABLEO| M = QI A FAOM sl S 2@ & HEZ &S 4 A7 W20
FIMHQ O AT HM0| 2H 25| WE20|

o QAL HOIE FHO 7|2 717t 85 MY =Xl R2EE AEE[X] AHEFH0| 20 L

CH &2 o350 28 P UYL E P E3}ols FHO| Y722 DMLO| Xp3 Ll stz S0 M =
Ztotx| 4= 4 QUCH INDEX ORGANIZED TABLER 7|2 7|2 TX 227t EEO NP ER e

= =7 U
E QI AE OtE 11X} 5t= Z S SECONDARY INDEXE TtE 4 UL
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INDEX ORGANIZED TABLE 44

INDEX ORGANIZED TABLEZ CREATE TABLE = 7|0l ORGANIZATION INDEX 7122 S0 dd<

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] 4.12] 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
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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}

[0f] 4.13] INDEX ORGANIZED TABLE x|

DROP TABLE TBL_I10T;

N

K]

4.3. M|

gol &2, 858, MAR= AE &

= oI 7L Elol =2 &

of
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2 ALEALZL JSHA]

ZZ1(Constraints)
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=
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4.3.1. Ml
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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 4.14] MI¥=2712]| 0|5 M 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 4.15] M= Z42| MO1 - HE Bl

CREATE TABLE TEMP_PROD

(
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PROD_ID NUMBER(6) CONSTRAINT PROD_ID_PK PRIMARY KEY,
PROD_NAME  VARCHAR2(50)  CONSTRAINT PROD_NAME_NN NOT NULL,
PROD_COST  VARCHAR2(30)  CONSTRAINT PROD_COST_ NN NOT NULL,
PROD_PID NUMBER(6) ,
PROD DATE DATE CONSTRAINT PROD_DATE_NN NOT NULL
)
o H|O|E HIZE MASI=E AR
FEZES ot T AT HS MASICE IS 2 HIO|2 HRAE NUZHS MAHSH= O 0| T & 7Y
o|ate| ZHO MAUAZHS MASIIAL SHEfH HIEA 2 E ZE S Holst & MAHsHoF stt. = O Ao
M= Z3 PROD_ID2F PROD NAMEE S&5tq 7|2 7| M2 H S MASICL,
[0l 4.16] M|¥=Z12| MO - E||0|Z tHel
CREATE TABLE TEMP_PROD
(C
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)
):
SIS
TiberoO| A = O[O MAE HUfxHS HEAS & ULCH M AZEH2 ALTER TABLE =0l A HE S 4~ QUL
o HE8e = A= HOIS0| Sl AP HUEZHSE HAS 5 QUL
OS2 MxH S HA o= of o Tt
o MUZHO| O|FE HEs=E=F
ALTER TABLE =2 RENAME CONSTRAINT 22 AtQIstCt M efx 72l 0|52 HAE o= HIO|

= WOl M &5l OF St

Cf

ajo
ro

S RESE

o

EE

[0l 4.17] MIf=Z22| HA - M|2f=22|

ALTER TABLE EMP
RENAME CONSTRAINT EMP_PRI_KEY TO EMP_KEY;

o MfxAES MZE FIt5}

rir

o
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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 4.18] MI¥=Z42| 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

He*z=HE HHst7| oM = ALTER TABLE =0 DROP &2 &l liof stCt. 712 7|, ¢ 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
CtE2 MYz E MAHst= olO| Tt
[0 4.19] MI=212| H|71
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
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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 4.20] MItZ=Z42| AEH B1A - ENABLE

ALTER TABLE EMP MODIFY CONSTRAINT EMP_UNIQUE ENABLE;

e DISABLE &E| 2 HZASI= 4
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[0fl 4.21] MI2¥Z=Z19| AFE A - DISABLE
ALTER TABLE EMP MODIFY PRIMARY KEY DISABLE;

e NOVALIDATEZ F7}5t M2 Z 71 S CtA| VALIDATER HZE 5= 2%
[0l 4.22] 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)
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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

Hag 27|01 Z4H| 22|
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(Non-Unique Index)

I 2 (Unique Index)

=
=

o
—

[=Xe]]
® T =

<l Er o
o R x oH o) IH < 0l 0l 0l
o m o S R S R - O
S RO < ) H ul 0j0 il il I
oK L = S 12 S e B C R ]
AU oy K > ™ T Iy = g )
or ul u 2 < 0l o[ |
hl o iolll 7|
1B RO u S L T e L B TR
__W_ ol 11 O il 1 El <I M X0
o i [} oF X0 o) Tl al F._ 2
dr X R A = O L e L
= 1o = = ot — A
1 R ) ofu o < ] g =
U e 5 1 ) i . o o
i R o o — o %0 o
o ) 10 < =) %0 <l RO K -
iy ﬁ ol 0 = T 2 a 2l Rl )
o = - od L[] o
%0 3l S .- A N 1 KO L b A
T — o) o i 1o ﬂo.._ 1o T 100 - <k
AU - - 1) o
o s = mm | M_ <0 %0 e} o o0 = olll
— 2 oo < O mm 3 . U o7 R0 ] Mm_ RO
J K = o z © ju ) L e I B
o ar W o 2 o L = N T L
& = ol > mE o 4 s |F v .S T
o K o W ol > o] 5 T of o L w lo |_|4 o |_|4 u
H = - - . —_ = _lr or — 0
.._A_.w_m_v M < m W o o = o X0 M__ A_m_vm = | <] .MA_V o3 .E.=o_ o3 |
- - o ] - o S, o o rt = = |Er._ ar om <k e F|E
o LI E 0 o4 R & 1l 2 o ol o B B
i o T T ™ 5 =k of @ iol |IE )2 L
0] A o) O r - 2@ 2= oL |8 o g oo | SR
ma il n - __o|_ o __OD —_ - . o o
m___ -— o J&o O o o= ur ar i H B0 X0 O |00 W R e i N = MT
w p = < mu = m™ = ulr MW (X0 ol |75 Wl | D o3| MW |odM |[Z bl
1 = _ 3 z 3 I = =
e = ™ < = = Ok =7 <] = = - —_
10 _ = o of —- o u ioll w
- U o+ = — T0 - < — <] —
%0 <0 m_u Toll 7o o <l m 2 X0 100 =2
ol 2 %R = o R _l_m I <z 0 i
ol 20 & = W o A= R PO m (|2
R W T I uo- | |12 |d
1 | == S S |5 N
— — == = < ol H |or or ol
0 S i1 © wy M J <00 < g o ol ol o e
W Fﬂ S X g uo < < E X owdg ooy |8 < | = (B jm m
Ko ol & 2z <0 o o wmw Tx oo (T 5 | |@W |5 <
= o o e . o | |ol T =) o T u
- L
1 ol
<t ol
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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.

[04 4.23] QIEAA O] AN

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.

OS2 [Of 4.23]0| A M- et QI A 'EMP_FK'E X| 7 5t= 0 O| C}.
[0l 4.24] SI=IA O] X7

DROP INDEX EMP_FK;

——

4.5.2. OlHIA S 20| 2ig|
=

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

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 4.25] 5§t 7] H4Y

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

—

=

(|

7} 449,

o
-

of 2

=

=

tH Ef O]

= OIS M & Stat o O H| O]

ol A
- =

ol
—

ZE

A

1ol

!

gettt= 2A|o| L,

4

WE X

2z
=

o
od
==

o

<+
ol
i
KO

TiberoOl| A{

|

S 0| Ct.

=
__o“_

I

om
w2

4

0l

il

= H|O]

ol |

o

7F HA Eol=2f 10% 0|

24
=

27t 2™ HA E O]

|

B

(=
=

(0]
—

42

7.
o

7—IAHO|
==

7|

(]
=

I_

|
)

e WHERE &2
o
=}

<|

al

ol

ol

Uiy
o

ol

piln

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

ol

Hr

1o

o &

§ 20 O BRI SHA PO HEH (CL, C2) gls

Z4 A
=

Aol ZE c20f chet

24 A
=

Zg c1of oyt

20| ;elstht. I 0]

—
[

St

o

]

| ol A
[

7

iy

12 719l Af

Z4 A
=

3

S
—

CiH 2™ Cc20f of

SH
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o ME HIEIHIALLE = 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 |

= F0oj| cf St XtM| 8 LY 82 "Tibero & & OHHAM"E E 5T

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 4.26] 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

ol & = Blo=0l thet 7 o7 e + U=
|£ £01 § EMP_DEPTE &2 &t M%XUF E‘”OIE EMPO EHEFOEi é.‘?:l, M A AL
= DEPTOf Histo] &l 44 HAM0| 7HsstE

FE BOIZI 20| YA~ HEHS CH2 ALBRIOIA ROI 4 UCh B, 8 Folst 7|8 UA
GRANT OPTION == ADMIN OPTION=Z} &/ M A HEtES F0{ Zrotof 5t
S R0 2 A RHE O BB FOI I8 AA | MY AN A 4 9

A
UM A = ACE H, s Aol of et Het2 72 J2AXIE IR L0{0F BiCt.

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 4.27] Fe| 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 HX| AR XIZF RHAQ| AF|O0f 45 HE K75t 42 DROP VIEW BS AF2E £ U AlAl =
20| 210{0F B}

o CIZ AL XLY A7|0L0| 45 BS K75t 2 S DROP ANY VIEW B2 AL2E 4 9= A|AH S
of QLofof Bt}

CtS2 7 & M7 st= ool
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[0l 4.28] 72 M

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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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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[04] 4.29] 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 4.30] 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
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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 4.31] 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 4.32] 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 4.33] S2|012] A7

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 4.34] 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
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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 4.35] 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

4.9.1. EE|7{ MM, M7

%
o

x
o2
rot
il

= 2o = Ee|AHe 449, MAst= ¢

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 SIXll AFEX}TL RFAIOl AF|Ot0| £ EE|HE M 5t= A CREATE TRIGGER 22 A& 4 Q
= A AE S30| QA0 OF St
o CIE ALEXIS| AF|Ot0| &8 ER|AHE M 5t= A% CREATE ANY TRIGGER 2 M8 &+ U=
A AEEEFHO| QLo{of BHCt,
CIS2 EMPE|O|E0| 22 ERE AQUSH A Z0| EEHE & 5t= 00|}
[0l 4.36] E2|7{2] MM
CREATE TRIGGER TRG1
AFTER INSERT ON EMP
FOR EACH ROW
WHEN (TRUE)
BEGIN
-—— PSM BLOCK ---
END;
MME Eg|HE EEHE ISt AAEXS HEHE 4R 1 S &St
3|
EZ| 0| cHst XtM B L§ 2 2 "Tibero & X QHHYAM"E A 5T}
E2|7{ A7
EE|AHE MAH5t7| sHA = DROP TRIGGER 28 At235| O otCt.
OS2 E2|HE XM 7st= of o] Tt
[odl 4.371 E2l7{2| A
DROP TRIGGER TRG1;
4.10. TlE|M
HOI29 A7t HE HX 1 H2 EMMMO| SAO| M ASHE B2 SFA A = st &0} &
=(Lock) & &0| 2l 5tA =ICt o|2{ st 81 A2 O|O|E{H| 0] & 4 50| XMtk = |Ql0| =t Ol E sl &5t
7| ?loll stLtel =2|A Ho|E22 2] /e 2e|dQl S22 Lis= TtE/MsS AFE 4+ QUCt uEIM
(Partition)2 CH & MH|A S St= CO|E{H 0| A0 A 28X Z e|5tl S&tst7| foll XIsts &
MO|CH WE|M 2 MZ CHE HIO| 2 AH O A dMe £+ Ao YEHI Z2 S2HQ HAS LAA
I 4~ QUCH
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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 4.38] mE|M2| 44
CREATE TABLE PARTITIONED TABLE1 (C1 NUMBER, C2 CLOB, C3 NUMBER)
PARTITION BY RANGE (C1, C3)
(
PARTITION PART1 VALUES LESS THAN (30, 40),
PARTITION PART2 VALUES LESS THAN (50, 60),
PARTITION 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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El
m
=
03
10
z
ol
10
x>
ook

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. S gt LtE|M MM
SgoEM2 8HMe 7|2 M TE[M S S F 24 IEMS Z2 7| E2 CHE 7| 2 CHA| IHE[M
ElO| & mE[M 9| &t gtAlo|Ct
Of2H o = sold_date ZZ S 0| 25| 2 Z RANGE TIE| M H S @M 6t 5| Zt IIE|MES
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)

mjo

(
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

THAN
THAN
THAN
THAN
THAN
THAN
THAN
THAN
THAN
THAN

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

*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 "))

SUBPARTITIONS 2,
PARTITION nov_sales
SUBPARTITIONS 4,
PARTITION dec_sales

VALUES LESS THAN(TO_DATE("30-11-2006", "DD-MM-YYYY™))

VALUES LESS THAN (TO_DATE("31-12-2006", "DD-MM-YYYY"))

ol
rir

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

)
F Mo ZE (R ol A2 sold_date@} product_id)0i| CHEF ZHLZ BIHGAH 3|7t Lo{Li= S
B O] E0f CHslf O|H A= 5S¢t e[S otH ZAM e HO[E 2 0| 2 =7 =0 ds&e 20
=2 2 &+ ULk
Fanl
2t =&t OE[M0f CH et 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 4.39] 2 TE|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

[0 4.40] 22 THE|M QIEUA 0| 44N

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
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Ms& ArSAL 22|12} CIOo|E{Hjo] £ H ot

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

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

5.1. AF= X} 22|

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

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

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

=

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

AREAL A 271w AA

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

$ tbsql tibero/tmax

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

53 AL 22| 2t Clo|E{Ho] A& H2F 99



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 AF2510 SteveZt= AFEXE MM BHCt

o =

@ AHEX} Stevel| I A EE dsje0jl34=E AT BICH CREATE USER 2 AtEE M0 = BHEA] T A
fEE dYsHof oot

CIZEE B0l 2HO0|AE USRE & B

22 HOfE{H O] A POk HA0| 2 ALR XL

1]

SLoHLH2E o] MAEAE ddst= ofjoft.

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.

SQL> CREATE USER Park
IDENTIFIED BY cccc;
User "PARK®" created.

12 20| H|O|2 AW 0[AE X[YSHA| #2W AHS2 =2 AL H
dgE MERE orFE SHE JHAX| G222 O O H| O] &
2| 9]

AHO|AE AESHA =B M2
| §&& o ST Ol O|EfH| o] 20 H &5t
H A= CREATE SESSION A| AR SZO|LL 0| & Z&ot= H2S 70 &OHOf ohh.

o
ol ﬂ”[[

N

CiE2 dde AEX0A SHE Y5t ol o[t XM et HE=2 “5.2. S¢S &1 etrf

SQL> GRANT CONNECT TO Peter;
Granted.

SQL> GRANT CREATE TABLE TO Peter;
Granted.

SQL> GRANT RESOURCE TO John;
Granted.

SQL> GRANT CONNECT TO Smith;
Granted.
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SQL> GRANT DBA TO Susan;
Granted.

SQL> GRANT RESOURCE TO Park;
Granted.
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ALSAL HE

ArS XA 28 E AL B0 AHO0[A S5 HE

_O'L
rir

T
I
rlo
il
gjo
H
m
i)

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

@ ALTER USER &2 AF25t0 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 M ste Y¥ 2 thEdt 2L

DROP USER user_name CASCADE;

&= 4y

DROP USER user_name |[DROP USER &= &3dll user_name0i| A& & AtEXIE XA L.

CASCADE DROPUSER =2 M8 &5
ArEXtSl 2 E £7(0F A E M ettt CASCADE 5482 AHESHA| i ™
g ALEALZE O A7|0F HA & ZhA 12 UK pEE ERO T AEX

AR 4 UL,

i

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

Ir

HAHE AFZ Xt A7|0F 4 A
5 INVALID &EH 7t E Ot LIS
MEZ2 ALZXH= 0 0|&E 7t
ohCt.

b2
M

tLtel CASCADE= AFE XS M A sto| Hof 2

Ct=2 JohnO|2t= AFEXHE A A st O O| L

DROP USER John CASCADE;

5.1.2. AIESA = =35

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

SA2F AEE & UL

0
bl

o 7E MSsotl AUCH DBALE L EH AL

L] ¥
ALL_USERS clolEf0] A0l B ALS XSl 7| A0l HwE Hslste Ho|Ct
DBA_USERS ClOlE{H 0| 20 RE AFE XIS XM B A2 E Z8/sts HO|Ch
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=
eEr ay

USER_USERS I AAEXS HEE £3|6h= /O|CH

5.1.3. AlZXAL AIE &= = ol

HIOIEH O] & AFEATE A HO 5 4+ AT AES &= JHZE 45 &= SEE oA
olCt
A .

SQL> ALTER USER Peter ACCOUNT LOCK;
User "PETER" altered.
AE &= SEfOlA s AZo EE5E Aot T2 22 2F ZEeF &/ 50| SHECL

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

No longer connected to server.
AY =2 i Mot™® ChE2 sSQLS s & ot

SQL> ALTER USER Peter ACCOUNT UNLOCKj;

User "PETER" altered.

ALEX Y2 2ot ZAof| et SO ol A EoF HME ME= AEX HMH1 2 i|X-”(OS) oI5 F
o
A
=

SQL> CREATE USER OSA$Steve ).

IDENTIFIED externally; - O ...
(D CREATE USER &2 AtE50{ OS AFEXIO! Stevet= AFEXE MAst=0 OS QS MM ALSXE
22| = OSAS$ prefixE& 20 ST} ol Y 2f2 OS_AUTH_PREFIXOA HAY &~ U2H, 7|24t

OSAS$0|Ct.
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@ Os 21 S & ArEst= AFS At OSASStevel| I A% == OO H| O] A0 M B 2 22| 5t Bi=

Lstl:l' ;,
OS2 ALE Xt Steve?t =X 5t= B2 hostO| M Q15 S 228t A2 2 JHE5HY HIO|EH O] A0M EE R

210151 K| HECHOSS| H0H0] #|9F8t Z R0 = AFS S H5HA| QH=Ch.

O

SQS AMEX YYo= ZHO|M &5t WH 2 L2t 20t
$ tbsql /

tbSQL 6

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

Connected to Tibero.

SQL>

]

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

LS —

5.1.5. AL X} 7IH HILHS 24535} WAl Med

MEXAY HEHS S 2 stste LY

HO

CRYPTO_LEVEL It2t0[E 9| gtof| w2t T2,

CRYPTO_LEVEL |MH
0 (ZI24k) ALEXAEL HYHS E MD5 Y 12|52 = off Alsl A X &HEHCt.
1 AP XA H O HUH S S SHA-256 L2 S22 s AlshA A FFHCE

AY HUHS 4535 #alo] MD52! HIO[E{HIO|AE M2 FA5H= W

CRYPTO_LEVELZ| 20| 02! HIO|E{H|O|AE M Z T4 5t= & 20l

AE H2H= et 2 W2{0] SHA2562! LIOE{H|0| A MZE T dst= Ul

@ TIP Tt 0l CRYPTO_LEVEL=1Z &35t ¥ db 7 (e.g. CREATE DATABASE; &8 = system_in
stall.sh & &)

@ LU 22 2EE MEJO|M sys, sysbackup Al HYHS IHMEH (7| 252 = Cttibero, H[ZH S
E S5 FXleiE MYy 2R)

o o =
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0|0] 28 Sl HIolE{Hlo]|£2] AE HIZHS et} WAIS MD50|AM SHA256

TACEZE Rl 4% st L ET2FNORMAL 222 FEE HEf (LA === CF2)0| M o2l HY S &

ol &3 Sgubs
ABHCE Bt L E0M O -@ IHE s 228 & LIHA| =29 TIPLHY 0| CRYPTO_LEVELS 1= AE3%t
< FESIH Eot
Dsys T2 HE
@ ALTER SYSTEM SET CRYPTO_LEVEL=1; &3
® DROP TABLE _SHADOW_PASSWORD; 4! &t
® @$TB_HOME/scripts/crypto_system.sql & &
® sysbackup, sys =22 A F HYHS MUY HLTHSE JHE FX5tL A2 B0z HEE Z
R)
® LIHA 2= A0 F27F A= roleS] HIEHZE YHAY HIEHZE AU ZE RASHL 42 ER0
HEE ER)

@ TIP Tt 0l CRYPTO_LEVEL=1 &%
M
oj0] 2 Sl HIo|E{Hlo| 22| AIE HIHHS S 3} WAlS SHA2560|AM MD5

TACEZS! B2 ofLiel L=grN
SiCt 8H - SOlM @ -0 HH S 228t &= LY X| & =0 TIPIFA0| CRYPTO_LEVELES 02 &

DsysHAHCZ 5

@ ALTER SYSTEM SET CRYPTO_LEVEL=0; &

ORMAL 2EZ FHE HEf(LHHX| === Ct2)0|M ot 2= &

=
MX
= o

L

rok

® sysbackup, sys Al H|ZHS MHEY HITHSE O 2 FRASHI 42 R0 = MEE E2)

@ LIHX 2& A Y2 =7t A= role| HIEHS MY HIEHZE ANE AL 2 4

MEd ER)

® TIP I+ 0l CRYPTO_LEVEL=0 &7

® MFE
5.2. &3
H (Privilege)= F0{ 20O} BtCt. 5

ArEXZH OB H| O] A9 S A7 0 Ao © Zoteq ™
4

—
oM S| A7|0L 44X 0 SQL 28 S dde +

i
ujo
4T
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CtE2 AFE A0 Al S22 F0{5t= 00|t

SQL> conn Peter/abcdef e @O .-
Connected.

SQL> CREATE TABLE EMPLOYEE

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

@ Peterct= AFE XL A E 2 = O O|E{H#| O] 20f H &BHTt.

(@ CREATE TABLE
ADDRESS)2 dd

S A2 510 EMPLOYEE B 0| S A4 5tct. & 37§ 9| Z42{(ID, EMPLOYEE_NAME,
=9

o [

® Smith2t= AFE XLt Peter AFE A7t -4 6 EMPLOYEE E| 0| 20| GRANT B3d & A3 5t SELECT

S@HS FOH T

O™ AtEXt Smith= Peter2] EMPLOYEE B0 =S X£2|& 4 UL PUBLIC AFSAHOA S S F0HE
T U= EXSteE 2= AEXOA SEHE Foiet A Lot 2 E =t SHE 28822 e
St7| Qo SHe el s ddetth Yt SHE FHM O AEATIE2 A 9= 0|8
CZM GRANT B2 AFE Bl & &Y 4 ULE SN ORIIIX 2 A E PUBLIC AFE X0 Al £ 05}
HEE ASKOA S2E FHe A Lot 2 E =0
TiberoO| M X S5t= SH2 3 F 7HA 2 LHE T
e A7|0F ZHF| 3 (Schema Object Privilege)

S8 AAof et Hol & HA SHo|Ct
o A AHEL E3 (System Privilege)

CIOIEH| O] A0 S AYEE sdE + U= SHOIT

5.2.1. A7|0} 247 SA

27|01 4H| SH=2 27|10 AAQ HOIE, 7, AEL, S2/0 S0l Zsts 2 S Mofst= A eto| ot

—_—

A7|0F A S 2 GRANT BF & ALE6 THE MEXOA F0e = A2H, 11 LIS 2 HIO|H AREO
7| =&t

A7|0p 2K SA (MY
SELECT Elo| 22 X35t A FHo|Ct,
INSERT Blo| 20| 29E Ae/sts ABHO|Ch
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27|01 A EAH (MY

UPDATE Hol=S0| 22 & ddst= #eto|Ct

DELETE Blo| S0l 2R E AH o= #Eto|Tt

ALTER A7|0r A o E4 8 HEst= #EHo|Ch

INDEX BHlol S0 QIH A S Md5t= #Bto|Ct.

REFERENCES BlolEg &Xste MIxg MYst= AEto|rt

TRUNCATE BHIO|=0l TRUNCATEE +d< 4+ U= HTHo|Ch o] #ots AtEsHEH™
USE_TRUNCATE_PRIVILEGE IL+2t0|H & 'Y'E A& sl Of StCt.

27|01 A S3H F0q
CHS-2 WITH GRANT OPTIONS 0| 85101 A7|0f 4% S & £0{5H= ofo|ch,

SQL> GRANT SELECT, UPDATE (EMPLOYEE_NAME, ADDRESS) ON EMPLOYEE
TO Smith WITH GRANT OPTION;

WITH GRANT OPTIONE 0| 235}04
CHE AFS XA 2 & 4 UL

Aim

AS PO{UAS FP SAS FOIUL ABAIL UL SAS

=

7| 0f 2%

fa
2N ALEE 4+ U= SHO|E

==

AL Xt Peter?t 99| GRANT & = dd st s = SH = 211 A0{Op ettt O SA2
EMPLOYEEO] CHE SELECT, UPDATE S I} WITH GRANT OPTIONS %

Qo] HHO| A z|H AE Xt Smith= EMPLOYEEO| Cf §t SELECT 2 UPDATE S3# & ZA EICt. ofj
EMPLOYEEO| CH 5t UPDATE S# & Z 2 EMPLOYEE_NAMEZ} ADDRESS gtCt AFZ Xt Smithe=

of &
£ 5t EMPLOYEEO] CH 3+ SELECT, UPDATE, WITH GRANT OPTION E3 & CIE2 A2 X0 A 20{& 4
ol E T 71y =iC},

E—OI-

AtEEILR| 2 AFZ X} SusanZt Johnd| A = Ch= 1 242 S#

[

mjo
et
sl

b},

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

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

A7|0} 27| SH 814

= REVOKE H& £ At253d| of i}, Of
R7(+9I A7|0F A E?HQI °'$ = TAE 3¢+ 4+ QCH DBA= AHMO| 2 H F0{5tA| 2

e
FL
E

LS

CtE2 Z2f2F Susan2 2 £ & H|0| & EMPLOYEEO Cf & DELETE S# & 2|45t sys7t John2 2 FH
ESHe EI#?PE offolCt.
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REVOKE DELETE ON EMPLOYEE FROM Susan;

conn sys/tibero

REVOKE ALL ON Peter.EMPLOYEE FROM Park;

WITH GRANT OPTIONZ} &4 £ & EHE 3|+ & O

ol AEH2 =2 SHO| 2| L

CHE 2 Peter2 26 £0{ 22 Peter.EMPLOYEEO]| T8t S& S ALE Xt SmithZ}t SusanOf| Al £ 0{5t= O
o|C}.

SQL> conn Smith/aaaa
Connected.

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

ALE XL Peter?t CHE 1F 20| Smithof| Al £0{ st B|0|& EMPLOYEES| &
SusanOf| Al et &2 SH T A0 3| $EIC,

rH
jo
Yo
+
(el
;.5
016

Xt SmithZ}

SQL> conn Peter/abcdef
Connected

SQL> REVOKE ALL ON EMPLOYEE FROM Smith;

5.2.2. A|l2”l 5

G O|E{H| O] A S St= ol 22t ALH BB E MESH| M= AL- SHSE F0f 2otot
Ch AL SE2 7[EH 22 SYS ALEAZE 275 ASH HHE ASAO A FHE 4 AL,

M

o

Al2E E3A k]

ALTER SYSTEM ALTER SYSTEM 25 ¥ & & = #eHo|th

CREATE SESSION Cl O|E{H| O] A0f MM S M e 4 A= #EHO|CH F, 2010]
7tsstch=E Z4E ol nf et

CREATE USER AMEXE ddst= Heto|t.

ALTER USER ALEXIS] 2 E HE5H= #eto|Tt

DROP USER ALEXE M A SHE #BHo|Tt

CREATE TABLESPACE EIO| & AHO|AE M4 5H= #EHo|Ct.

ALTER TABLESPACE HOl= AHO|AE HAFSH= #eto|Ct

DROP TABLESPACE HOl2 AHO|AE M= #eto|ct.
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AAH S

AMOf
=20

SELECT ANY DICTIONARY DICTIONARYE Z3|& &+ QU= #HEHo|C} O] HehtsS &t g
©M SYS, SYSCAT, SYSGIS 259 HHYES Z=3e 4+
Ct.

CREATE TABLE KMo AZ|Ot0 B|O| &2 M st= #eto|LC}.

CREATE ANY TABLE Aolol AF|Otof HO|E2 M- dst= Heto|C}

ALTER ANY TABLE Qolol A7|Otof £t E|0|ES HASH=E HEHo|Tt

DROP ANY TABLE Ao|o| AF|Otd| =5t |02 M7 st= #H ol

COMMENT ANY TABLE Ao|o| AF|Oto £ E|O|E0 M E FItst= A SHO|CH

SELECT ANY TABLE 1olo| A7[Otof| £etHO|E, 7, AMe RE =2e + Us
7 §to| ..

INSERT ANY TABLE Ao|o| AF|Ot0| £otHO|&E E= 20 HO|S0 2RE &
lst= #Eto| Lt

UPDATE ANY TABLE Ao|o| AF|Ot0| £otHO|E E= 520 HO|S2 ZE2E A
Ast= #Meto|ct,

DELETE ANY TABLE Ao|ol AF|Atof| £t E|0| 20 2R E X Hst= & $HO|C.

TRUNCATE ANY TABLE A2o|9| A7|0t0f| &56HH O] S0 TRUNCATEE 3 & 4~ ULt

of etz ALE
U=

5t7] @Il M= USE_TRUNCATE_PRIVILEGE
Y2 Mol of St

CREATE ANY INDEX

ALTER ANY INDEX

DROP ANY INDEX

CREATE SYNONYM Xt O] A7\ 0L 00| S A Bh= 50| O
CREATE ANY SYNONYM olo|o| A7|Ot0| EO|0{E MAMBH= 50| T}

DROP ANY SYNONYM olojo| A7|Ot0f| £5F =002 M| Mot HBH0|C},
SYSDBA SHUTDOWN, ALTER DATABASE, CREATE DATABASE

ARCHIVELOG, RECOVERY == &dg + U= #HeE

CREATE PUBLIC SYNONYM

DROP PUBLIC SYNONYM

CREATE VIEW Xrdlo) A7|Otof| /§E 4 ste Aot
CREATE ANY VIEW 21o|9| A7|Otol| R E d-dst= #etolct

DROP ANY VIEW 2olo A7|Otof| £35t FE MASH= #EHo|Ct.
CREATE MATERIALIZED VIEW Ao A7|0t0f HAH 2t /7 4dst= Hetolct
CREATE ANY MATERIALIZED VIEW [212|9] A7|0Ot0f A 3t FE MM5t= Hsto|ct
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Al2E E3 k]

ALTER ANY MATERIALIZED VIEW |29 A7[00f &5t AA 3t 7 E HE = @ etolCh.

DROP ANY MATERIALIZED VIEW |2|9] A7|ntol &5t A 5t 7 & M7 sh= #EHo|Ct.

CREATE SEQUENCE Kool A7(0t0 A|EAE H4 st Meto|Th

CREATE ANY SEQUENCE ol AF|Otof A|RAE Hdst= O[Tt

ALTER ANY SEQUENCE 2dolo AF|Otof] £5 A|RAE HZASHE HEHO|C

DROP ANY SEQUENCE ool A7|ntof| £33 A AE M= B EHo| T

SELECT ANY SEQUENCE 2 olo AF|Otof| £5FAFAMM ARA £ S0 AIRA
£ x3|e 4 U= HEo|Ch

CREATE ROLE Aes ddste Aot

DROP ANY ROLE A= M AHst= Hetol ot

GRANT ANY ROLE 212l o] Hehof| F045t= #Btol .

ALTER ANY ROLE Ags +85te Heto|tt

ALTER DATABASE ClO|E{H| O| A~ & A Sh= A BHol Tt

CREATE PROCEDURE XHAlo| A7|Ot0f PSME 4 5= A sHo|Ct

CREATE ANY PROCEDURE 2lo|o| A7|Oto| PSME MM 5= HsHo|Ct

ALTER ANY PROCEDURE 1ol A7|Otol| &35t PSME HE ot= #EHo|Ch

DROP ANY PROCEDURE olojo| A7|Otof £t PSME M| 75t #etolct

EXECUTE ANY PROCEDURE 2ol AF|Otol| &35t PSME A3 ot= #SHo|C.

CREATE TRIGGER XAl o] A7|Otof| £33t EBHE ddste AEto|Ct

CREATE ANY TRIGGER 2 olo A7|Otof &5 E2|HE Y45t Mot

ALTER ANY TRIGGER Qlojo| AF|Ot0f| £5F EB|HES HAsHE HEHO|CH

DROP ANY TRIGGER 2olo A7|Otof| £5t EB|HE MAHSh= #EEto|C

GRANT ANY OBJECT PRIVILEGE |2 £ A7|0F Z{Aof Cfj gt SHS 7tX| = EEto|ct

GRANT ANY PRIVILEGE 2ESHS MR B £+ A= Heto|ot

REFRESH ANY CACHE GROUP 2olo A7|Otof £5HIHAl OES HIg + U= #HEHo|C

AL
A
]
o

=
e

& 2 = WITH ADMIN OPTIONS 0|Roro:| CHE AFEXO| A SH S F0ig 4 QUCh
o= alis

OS2 A" EAE JIX 1 Y= AFEXF SYSTE SusanOll Al WITH ADMIN OPTIONZ} &7 GRANT
SELECT ANY TABLE E# & 20{5l= of|o|C}.
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SQL> conn SYS/tibero
Connected to Tibero.

SQL> GRANT SELECT ANY TABLE TO Susan WITH ADMIN OPTION;
Granted.

At Susan SYS AFS A0 7 £Of 22 A/ A S CHE AL R
Cl= re AFSXO| 7| TIO[E{H| 0| & LS RE BlO|2S 3|8 4 U
olct.

NAE S 5%

WITH ADMIN OPTIONZ} /A 204 =l E3 2 WITH GRANT OPTIONZt=E EHE| HER o 2 3|45 K| O
=Ch.

LS 2 AFE AL SusanO| AFE A SYSEFE F0 &2 SH S Peter0f| Al F0{5t= Of| 0|t

SQL> conn Susan/bbbb
Connected to Tibero.

SQL> GRANT SELECT ANY TABLE TO Peter;
Granted.

Ct2 2t 20| Susand| Al F0{ et A|AER SE3HE 3| 6tHEHE AFS X} SusanO| PeterOf| Al £ 5 Al &
ERHe Oz SX| =t

SQL> conn SYS/tibero
Connected to Tibero.

SQL> REVOKE SELECT ANY TABLE FROM Susan;

d3y R Ay

DBA_SYS_PRIVS AMEXOA #OE 2= SH §EE x3|5t= ROl

USER_SYS_PRIVS M ALE XA RO E SHY HEE x£3[5t= ®O|CH

DBA_TBL_PRIVS OiOlEHO| A LYl 2= A7|0F A EFH S HEE Z3|s5t= FO[LC

USER_TBL_PRIVS M AMEXRIE ARE BE AF|OF AX SR FEHE X35t FO
Ct,
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dx 7 Ay
ALL_TBL_PRIVS S AL AREH EE A0 M SHI ZE ASXIEAEY
= UEE STHet 2E A7|0F A EHO EE £3|5t= RO|C
DBA_COL_PRIVS OOlEHO|A Lol 2= A7 0L A S8 5 2701 A EF ZEH
o] 20{E E3o §EE x3|st= FOICH
USER_COL_PRIVS S AEXIIE AR AF|O AN EFH S A0 A EF ZHO
BoE SEH HEE x3|5t= FO|CH
ALL_COL_PRIVS S AP ARTH AT|OF A EH EE ZE ASATLAIER £
UCE SHet 2 A7|0t2AA EH S5 27|01 Ao EF ZAHEH &
oE EdHo HEE x3|5t= FO|CH
USER_COL_PRIVS_MADE |&dZ{ AFEXt 2~Rot A 5 EE AEH0| RHE S3 HEE =3[t
= /OlCt
ALL_COL_PRIVS_MADE S APEXVEEHE EW S 270 AA 2 EF ZHO FHE ERH-C
Y2 E x3|5t= ROICH
USER_COL_PRIVS_RECD [& X AFEXI0A R E 2= A7|0F A EH 5 A7|0F AH 2 EF
ZEo| FoE SH HEE x3|5t= /O[O
ALL_COL_PRIVS_RECD A AFE X £= PUBLIC AFEXIO|A 2 E 2 A7|0F 44 S3#
S 270t Ao EF AHO| FHE SH HEE T3[ot= FOICt
&
A 50| chst XtA| S LH 22 "Tibero & X QHAAM"E & SHCH
5.2.4. B2I1H21 EAH
ChE2 27t8el EH S 48 + U= Ttetn|Eof cf et HF O[Tt
a}ao| g Ay
USE_TRUNCATE_PRIV|TRUNCATE 32 2|silA] TRUNCATE ANY TABLE A|AE E3H X
ILEGE TRUNCATE A7|0F 4H SH S ALE & 4 UCE O] SHSS AFE5H| 2
3l = USE_TRUNCATE_PRIVILEGE Tt2t0|E{ & 'Y'Z M3l Of Strt.
— Y : TRUNCATEE & 35t7| @M XM e| 27|00 &5 0] =0] ot
4 20l = TRUNCATE S#0| F0{ = 0{OF ST,
— N : TRUNCATE +& 2 2|5l DROP ANY TABLE A| 2Bl E30| 2050
QLO{OF Bt
GRANT ALL GRANTALLE =& & I ALL S 2| 7| &2 USE_TRUNCATE_PRIVILEGE
ut2ta|E o] of fof et Ch=Ct,
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5.3.

m}abo|E oy

— Y : GRANT ALLO| TRUNCATE E3& 7 X| E&H=IC},

REVOKE ALL REVOKE ALLS| B A|AHE SEJI A7|0F A SO ZARIF 2t T2

Al S ettt

Al AH| E3 0| Z 20| = GRANT ALLZ} OF&H7HR| 2 USE_TRUNCATE_PRIV
ILEGE mt2t0[Eof et F A= #etel 7| =0| Hefrl o,

— Y :REVOKE ALL £ &t I TRUNCATE ANY TABLE E3& 77 X| F A EIC},

rr

— N: TRUNCATE ANY TABLE E3 2 F| AL X| &=Ct,

270t X §3H2 H 20| = USE_TRUNCATE_PRIVILEGE If2tA|E{ 2] ¢
E o AHL10] TRUNCATE A7|0F 44| ER& LK F A EICH,

=20

Ol 8 SO ALBXH1,2,32 00U F WAYIE A JIZt0| BIRE|SS HH5D, ALSXH 4,55 HAYE
A 71700 30U F BIEE|D] B ¥ AFS S A EE WALS REHES A A B S A2 2
A Y BRI UCHD TR O Z2 90U F HAUE A 7/240| PR ES MY TRTY
T 30Y % HAQIC AR 7| 700 BHEEIH B AR B HACE AR RS HYH TRTAS
247t 4y F1,2,32 5 $10) TRIUS AHBSHES X YSHI AFBX 4,55 F #A) T21H

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;
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Profile "PROF" created.

Z2uld ul2iolg S7

oMM 2ROl 220t S 4, HEL W= MFHQ T2tnE E XFE 4 AT,

>

Zp mtEfR|E{ Ol T B &Pl

4 d4F 2 "Tibero SQL &= QHA A0l 7| &0 Tt &L= Zf Teta|E 2 7|2
w2 OOIEHo|AE dde of &/ d4d= DEFAULT Z=2utdo| osf ZFEM, of J|Z¢s=2

sto| st A
stolg 4 9k,

ol
o el

o
DBA_PROFILES HE &

]
mjo
ro

T2oY g HESkE ofolCt.

t

SQL> ALTER PROFILE prof LIMIT
password_lock_time 1
password_reuse_time 30;

Profile "PROF" altered.

?12 SQL =&0| A™dZMH PROFO|Zt= ZE2WAUQ WARET 27 SI+E Zitst= 2 AE &2
HEN 1L ZE K|S EICH ESE St AFESt A EE 30 SOt SLSt AR ER CHA| HF e o+~ giCt
22 Z2ud 2 A st= ool Ct

SQL> DROP PROFILE prof CASCADE;

Profile "PROF" dropped.

Mot = Z2utd 2 o|0] AFEALVL A F et B HHEA| cascade =M = =™ OF 8L} casade =M S
Al2stH Y 20l S XMt ZE AMSXe 20l X FE S U2 AX| o} B AIEX 2=

)
rr o
o

SN

5.3.2. T2} X|A™
CIS S AFEXI M S MAS O =202 X| & ste ofo|ct,
SQL> CREATE USER Jason IDENTIFIED BY “Abcd123!" PROFILE prof;

User "JASON® created.

=

© profl =20 A Default T2 I} 2 HZ5H= 0f 0| Ct. Default T2 1Y S © O E{ B 0| A S A4
I 7|20 2 &) MME= = 2atelo|c},

ruol' Elro
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SQL> ALTER USER Peter PROFILE default;

User "PETER" altered.

SQL> select * from dba_profiles;

PROFILE RESOURCE_NAME RESOURCE_TYPE LIMIT

DEFAULT FAILED_LOGIN_ATTEMPTS PASSWORD UNLIMITED

DEFAULT PASSWORD_LIFE_TIME PASSWORD UNLIMITED

DEFAULT PASSWORD_REUSE_TIME PASSWORD UNLIMITED

DEFAULT PASSWORD_REUSE_MAX PASSWORD UNLIMITED

DEFAULT PASSWORD_VERIFY_FUNCTION PASSWORD NULL_VERIFY_FUNCTION
DEFAULT PASSWORD_LOCK_TIME PASSWORD 1

DEFAULT PASSWORD_GRACE_TIME PASSWORD UNLIMITED

DEFAULT LOGIN_PERIOD PASSWORD UNLIMITED

DEFAULT  SESSIONS_PER_USER UNKNOWN UNLIMITED

PROF FAILED_LOGIN_ATTEMPTS PASSWORD 3

PROF PASSWORD_LIFE_TIME PASSWORD 90

PROF PASSWORD_REUSE_TIME PASSWORD 30

PROF PASSWORD_REUSE_MAX PASSWORD 10

PROF PASSWORD_VERIFY_FUNCTION PASSWORD NULL_VERIFY_FUNCTION
PROF PASSWORD_LOCK_TIME PASSWORD 1

PROF PASSWORD_GRACE_TIME PASSWORD 10

PROF LOGIN_PERIOD PASSWORD UNLIMITED

PROF SESSIONS_PER_USER UNKNOWN UNLIMITED

18 rows selected.

E2 A BSAEE M85 =20t 2 E £ 3|6t= 0 0|Ct. PETEREZH= AFEXO| T_PROFEl= Z2
ool eEE Mg Eolg 4 QT

SQL> select username, profile from dba_users;

USERNAME PROFILE

SYS DEFAULT
SYSCAT DEFAULT
SYSGIS DEFAULT
OUTLN DEFAULT
SYSBACKUP DEFAULT
TI1BERO DEFAULT
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5.3.4. VERIFY_FUNCTION
ok

5.4.

TIBERO1 DEFAULT
LBACSYS DEFAULT

STEVE DEFAULT
SMITH DEFAULT
SUSAN DEFAULT
OSA$SAMPLER2 DEFAULT
PETER PROF
JASON DEFAULT

15 rows selected.

TiberoO| A{ = PasswordE A X
P =

ot

2ok S QIfl 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 .

® _20002: Password length less than 4.

H| L 5 20| 7} 4 0] 40]0f O B,

—

-20003: Password too simple.

HIYH S 7} of| A4517] 412 H{0|H Ot=ICt 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.

=

YHZ It AL 24X, S+ A7 O = 04 E &5l of et

r

-20005: Password should differ by at least 3characters.

HIZ O| ™2l H|UtH S M0o{ = 37 0| & &2toF SHCt,

ois

olgl

AtEXH= O E{H| Ol A2t 2AHAE O Z2|AHO|M T2 1M S Ml st ™ oD A7|0F Z4A|off of & 2 A ot
EWE 20 Zolof st o E %Oi 2074 2 E1|0| £0l 3082l AH8XH7H H 2 5h= 4R 2HH DBAE "2071
EIO| £ *30H | AFRXA"Z2 A MEl £ 600HO EH S F0{5ts &Y S &3l oF stCt
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SHS NS BRE ot MYOICh D2tk SOl 28Xl B2l S 9I5| DBATI FO{2 SHS 2ot
S o2 nj2| YO BT 600¥ O] SH 0| MUS AHE LRI D SHO BT WM O 2H3
zct,

Heh(Role)2 2] SEE 20t 52 A0|H st HRZM ALEXIONA FO{E - ULt AES 45t
AU HE, 57| s M= olof S

Che2 Ags ddotrL 8d, SH S F0sts oo|ty. AEX SYSE T &Kot ALEXt Peter0i| Al
E ROLE, ALTER ANY ROLE, GRANT ANY ROLE §# &

SQL> conn SYS/tibero
Connected to Tibero.

SQL> GRANT CREATE ROLE, ALTER ANY ROLE, GRANT ANY ROLE TO Peter;
Granted.

Aol-l

12
Lok

0x

=

ojo
rlo

[ez]
=

w

= ddst= ool

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

SQL> GRANT CREATE SESSION TO APP_USER;
Granted.

SQL> CREATE ROLE CLERKj;
Role "CLERK®" created.

SQL> GRANT SELECT, INSERT ON Peter.EMPLOYEE TO CLERK;
Granted.

ChE2 2 0AME 7222 dd= S0 oigt 2F0o(ot

ot oY
APP_USER CREATE ROLE 2 A5t & APP_USERE - &tCt,

A 2Bl E QI CREATE SESSION 20| &8t APP_USERO|| S04 ElCt,

APP_USER & 702 ALSAt= U0 H| O] A0 &g 4= U

CLERK CREATE ROLE 25 AIE35I0{ CLERK &S -4 ot

O 7H 2| o] S0f &7|Aat 4| S# 0| F0{ = L.
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g My

— Peter 27|010f| &% EMPLOYEE H|O| £0| SELECT, INSERTE & &+ QUCt
— Peter 27|0t0f %8t TIME_CARDS H|O| £0{| SELECT, INSERTE & &+ UL}
— Peter £27|0}0f| &5t DEPARTMENT H|O| 20| SELECT, INSERTE & + UL}

oF =
o5t Ki0f
Ags HHE FL0A FHE 4 UL O E ST ChE1 20| 9e APP_USERE H'e CLERKO| &
4 oIt
™ M .

SQL> GRANT APP_USER TO CLERKj;
Granted.

9lo SQL BF0| A& H AE CLERKS 20 &2 AL

[t

S XA SA0 HE APP_USERZ} £ 1
o5t CLERKZ} APP_USERO| %0 L 8tEl I = EHS AI2S 4 QUA =t

18

Sk
=

mjo
I

o @2 ALEAE 1 HES CHE AASRIA Al F0e 4 AT B, F

T M P

2 C21 20| WITH ADMIN OPTIONZ} 814 20{ 2+O}O} O},

et

S 2ofsts ALB AL

\J
-

0o

I

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

SQL> GRANT CLERK TO Peter;
Granted.

SQL> GRANT CLERK TO Park;

Granted.
?12| GRANT BEO| AAE™, ALEXt Susan2 RO E S CHA| CHE AFEXHOA 20HE &= U2H
I ANEBXNZREH A2 3lae =5 QULCH SHA 2 ALE X} Peter= CLERK S22 AtE0H e &= T HetE
CHAl CHE AFE KO A £ SEALE B[ =5HX| = & BTt
— n— A
Ast 3l
CHE AIEXERE AES 3o A7]7] /A = REVOKE B3E 2 ALE5H 0F StCt DBAE AHMO| &Y &2
O 5tX| 42 G&ol ol M = CHE AFSXIZRH 3lee 4+ UL

Ct

0jo

2 ALE Xt Peter2t & CLERKS 2R H et APP_USERE 2| 45t= 0 O|Ct.

REVOKE CLERK FROM Peter;
REVOKE APP_USER FROM CLERKj;

2 oo M= 24 TS0l AEXHE H 0|

=

rn
M0
IF
ro
ol
ne
_ol
o
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5.4.2. 0|2| o|&l At

TiberoO| M = EIHSIA ALEEl= AL SESE 2ot HS2t 22 FEE 0|2 25kl AL,

HAat EeEI EA g

CONNECT CREATE SESSION TS| OOl o] A0 H&0HE &+~ Q= S3HO|Ct O]
EHS DE AESXAH Zest ERHO|Ct

RESOURCE CREATE PROCEDURE |AHA Q| A7|Otof| 7|2&Ql AF|OF HH E HMst= §

I ol &
HO|L}. of S 2 o S0l T2 ) LRl A
CREATE SEQUENCE |
=

28 7|2 H0l SHo|Ck
CREATE TABLE

CREATE TRIGGER

DBA - DBAO| A 2Rt A|AHR EAHS Zetstn Y= SHO|
Ct. O] &2 2o 22 DBAE A|AH EJES Qo Z
CHE AFS X0 A 2 E 4 ATt

ZE Aag EZ0| WITH ADMIN OPTIONS 2 20| =
C},

HS_ADMIN_ROLE Heterogeneous Service £ 0| & 5= DBAO| A Z Rt A|

A" SAS EE5HD Y SHOICH

conn Susan/bbbb

SET ROLE CLERK, DBA; /* CLERK, DBA ¢l&-& #dstsict. */

SET ROLE ALL EXCEPT CLERK; /* CLERKE A 9|3t E &S FAslsitt. */

SET ROLE ALL; /> BE 43S sttt */

SET ROLE NONE; /* BE s v@g i, */

Aol Y3t Hl g sh= ALEALS SEE E2X8 22 Mootz o i /7&5tCh AHE KO Al Of
S0l =2 = AAS Mo It SEZ et EH S FO{ 5t | etCtH SET ROLE BE = AFESHH =
ZOO A[Z SAOf O SHHO| Z&E A= A &+ UAF &detsrl, Z2 03 S8 X &0 1
Ao ALEE SAIAIZ| 7] Rl H|2-datetrt

MEXIZIMS2Z MAO E.%%‘ ol 243t El= FeE O AHEXS 7|2 Hghol2tdl St M2 4l
ot AFEAtE M Z00 7| = S0 ALLE HE L S, AKX A £t 2= HL0| 7[2H 2z &Y
SHEICEH AFEALS| 7|2 A2 ALTER USER =2 0| &35t HtE = lem, 1 42 SET ROLE B3
f H| =5t
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5.5.

of

i
n

o Ct2 3} ZeCh
conn SYS/tibero

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;

TiberoO| A= I &0 YEE M JFstr| flol S Holl LIEE & 7 E M35t UCH DBALE LEEALE

A EFAES 5 AT

pEs i oY

DBA_ROLES Tibero LH2| 2= Aol Y2 E T2|dt= /O|CH

DBA_ROLE_PRIVS APEAL THE Ao F0E ZE H&e §E& xolst= /OIC

USER_ROLE_PRIVS M AFE XL PUBLIC AFE A0 RO E Ao YEE X3|5t= FOICH

ROLE_SYS_PRIVS S ARSIt D' e Us A0 FOE AL SHZYES Xolote
F/O|Ch

ROLE_TAB_PRIVS S AR EHZE + U= IS0 FoE A7|0H A SHES T2
St= R®OILCH.

ROLE_ROLE_PRIVS S AEAIIEHZE U= IS0 FHE E IS S HEE X2

St= /Ol

]

A= Holl O3t XA B LI 8-S "Tibero & X OHYA"S D BIC}

LIES3 &= Hlof

HE® 3 ™S M O{(NAC: Network Access Control)= & 7t X| 22 AL XL 2oF 22X E THRl ALE X}
Ol HHER/AF H&S Attst Aosh= LIER R 2 7| 20|t Tibero= 0|28t 7|22 AMEH2ZMH

719 WIT Abibs 20 2 MO R Eoe 4 QU0
TiberoO| M XM S5t= HES I HE Moo= UERKZ 2ot Helof wat 3 & JHX| 2 L=l Ct.
o M HEHI H=H MO
Z2E0[HE MA 2 U ER T &S AHEStALE 5| Sttt
o IPF4Z|EHHERIS M5 MO

ZEO[HES IP 40| T2t HER S &S AHESHEALE 51 S SHEt
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55.1. X1¥ HIESIT &= Hof
1

o)
Jq =

HEY3 A4 Mol 220|QIE MAS o= TCPIP W EY T2 HA5K 251 stALH EE

T UAZS ot YOI

o
ru

il

0z
£ o

EIO|HE HMAH S HESRD &2 3185t WH2E Tibero MHE MZ 7ISAZ It &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&2 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|9ES YEYT WAL S8 1 4o HE

rlo
Rl
AL
_O'ﬂ
rir

|
_O'E
T
10
%
e
B
rr
T
M
|.\>
x
[is
pan
=]
|>
1]
Io
=X
4>
o

N
rlo
og
1>
|0
HU
3]
rol
[l
o

oz 192.168.2.0/24

12 o Mo 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 o|nfettt, et 192.168.2.xxx2| IP

FAE Hde ZE SCHO|AES HESRT &S 5 8ettte 20|,

— LS 2 LSNR_INVITED_IP E7|=} metR[E E 0| 8510 2EI0[MES HERA &S 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

O WS SN AN HES MBFHE IP T4 SSS NS T AT HY B 2E Mo FH
1 oS M INVITED_IPE A& BHEt.

- o42{ 72l 1P S ddsot= 0= o 2teloll 17429l 1P =45 dF ettt
- dd< 4 A= ool o 37|= 8MBO| Lt

2 LSNR_INVITED_IP_FILE =7|3} II2t0[E £ 0| &5t 2E0[HES HER I HES S E
H

</homeltibero/invited_ip.txt>

192.168.1.1
192.168.2.0/24
192.1.0.0/16

<$TB_SID.tip>

LSNR_INVITED_IP_FILE=/home/tibero/invited_ip.txt

e LSNR_DENIED_IP

Ol Y2 STt IPFAE Zd= SEH0|UES HERAT AE2 AHE X2 1 812 §£52 51 &E5t=
d 20| ArE et

— LSNR_INVITED_IP =7|3} Lteta|H ol A g v s it

— CI=2 LSNR_DENIED_IP £7|3t Tt2t0|H & 0| 510 220|HEQ U ER/ T H &8 AHSt= Y
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 HE2 5| E5HK| L= IP FTL SES IS T ol ofo o) 428 MO
M 1 oY 2 210{ A DENIED_IPE H ™ STt

E_l
E
o
lo
nx
ox
oz
I
i)
ofn
ne
_o'h
o

— LSNR_INVITED_IP_FILE =7|3}t
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ol o
I|_7C:!_|_

e $TB_SID.tip IO LSNR_INVITED_IP2} LSNR_DENIED IP7} 25 M 0f LSNR_
DENITED_1PQ| FAEM LSNR_INVITED_IPZH M EZEICE =, LSNR_INVITED_IPO| A7 =

P49 220|AES M elstiles 2= M 50[ AHEHEICE

= o=

T AdEX @E2 E? 2 2

rn

$TB_SID.tip I o LSNR_INVITED_IP2} LSNR_DENIED_IP7} &=
O|HEQ HEXI H=£0| s{SELCE

o T IHH =/ (loopback address, 127.0.0.1)01l M & £ 5t= &< LSNR_INVITED_IP B = LSNR_DENIED_
1Pe A M= FasHA &4 5 SEC

e Tibero MHHE 2¥5t= 0| MHES CHA| 7| S5FX| 241 LSNR_INVITED_IP £ = LSNR_DENIED_IP
of MY g HYPstHE 4% 24 $TB_SID.tip T+ 0| LSNR_INVITED_IP %= LSNR_DENIED_IP2|
HdEsHdet = MYS Mot ohEo WHS 4Gt

EAgAale EYola 20

55.3. A g|AaL] EE FI| U AR

LISTENER_PORT 0| 2|2| T O[E{H| O] A 2] & <
7t 7tsstet.

o

t

H>
rlo

EEEZ FI15t1

alter system listener add port 8799;

7tet HEE

rok

2| A

A

I:I
[N

of MBIZE() = AHE E0{0F B,

<$TB_SID.tip>

EXTRA_LISTENER_PORTS=8799;8800;

il

|

Windows +

=EAAMAM SH 2lAH =

HMe =% X

&

o golct.
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5.6. ZAl

A AH(Auditing)i= O|O|E{#| O] & LHOIIM X[ H &l AFEXIS SE S 7|55t 22t 7| 0|t ZE[Xts &AL
Jse Sl 58 & £= S AASXA0| tholf B2l 208 HH2EM HO[EH 0| AE 20 21

RFE A7|0F AH 0| +5 = RE S J|SE 4 ULt
o NAES SHO| o3 ZAF
NHE NAY SHS MBS 2E S 75T 4 ULt

ZA 71 (Audit Trai) S 2710 A2 AFSRE B S NPE 4 YoM, 4Te SX EE Hj
o A B ZHA 71 22 I 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= B AAH S ZASH| 25 A= AUDIT ANY Al &8 S3
=]

CtE2 27(0F 4 Aol o g A E 2Fste o ofCt.
SQL> AUDIT delete ON Peter.employee BY SESSION WHENEVER SUCCESSFUL;

Audited.

212 SQL = &0| 4 &5tH H 0| 2 tof] A== 2= delete =0| J S5t= &R0 LAV SS EH2ITh

AILE] S3of clist

I

Al

AL EH S ZASHY] /sl A= AUDIT SYSTEM Al 4Bl E3 S F0{2H0tof SHot,
CtS2 AL S30 thet Z4AE 2385t of ol

SQL> AUDIT create table BY tibero;

Audited.
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?12 SQL =&0| dS5tH tiberoet= AFEXAILE|O|S S ddstaf il & M OZ0| d&stE difjstE &

Al glol AL 7|5 "2t

el
=
_c')l_
i
0l
ro
o
N
m
-
o
ild}
kJ
ro
fnl

Z AL sHA|
ANARN EHO| ZEALE A GH7| QI A = AUDIT SYSTEM Al AEI ER S 204 2F0}OF BHC} CHE AR}
7t AFE AT|OLS| A = ClBE D A Q ZALS oA st7] 2l A= AUDIT ANY A|[AH- EAZS £

Ct=2 oAl BFE ZAE oAl st= of O Ct.
SQL> NOAUDIT create table BY tibero;

Noaudited.

212 SQL = &0[ 4 S5tH tibero2t= AFEAILE|O[25 HdE W o Ol HA 7| S5 H7| A pb=Ch

1]
K

0
2]

Y
f

AL XHE ZHALS & e 2 X - E 4 QICt SYS AFZ X}of| Cf 8t ZHALE “5.6.3. SYS AFZ XtOf|
ZEAPE & DB}

= [l

-
el
o

5.6.2. ZAL 715§

AL 71 S (Audit Trail)2 B3 = S AEXL 0| +HE A7|0F A, +3 AN, ME IDS2| 7=
HEo 4WE SQLERS C

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
of My 4 AL Os WO ZA 7| S5 MYstes 42 Tl f X2t 2|t 37| 242 $TB_SID.tip

N

me o

I} o] AUDIT_FILE_DEST It20|E{ @F AUDIT FILE_SIZE I2t0|E{ 2 M5 4 QUCt,
=22 ZdA 7152 ME | A E X|Fst= ol o ..
<$TB_SID.tip>

AUDIT_TRAIL=DB_EXTENDED

12 20| 4F5tH HA 7|50 2= 72 2& 0 OtL 2t AFSAZE A& e SQL= & 7HA| H| Ol B
H Of A0 A =l C
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<$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 ETMHNES AEE = Us EX 719 7HEO| L.
S0 Active 4= U= ME 2 7= eHd X 0|0 T3 Activest ME S 4
85t Z 0] Session IDO|Ct, Session ID= MM 2 AldEst=d SHA 7+ JALCE
Ol € =01 1H MM0| +~A;SICH 2= £ S OFA| D Close® Cig CHAl
Open&|Of =BTt S M THe3] Session IDTH 74X 1= 18 M M0| 4=
Aot F e A S AlEe 4 gl =Tt =, 18 MM0| Closest”| ™ol 4=
Mok M43 1t CHA| Opensto] =25t O| = MM S AlEe 4 QiCt
2tM Ol & ol F7tAQl eIt Be35td JZA0| Serial Number(SERI
AL_NO)O|C}. O] =XAt= MMO| THA e[ AL I ALE E I S 750 Session
IDet 20M EF ME S A8 4 U =ICh

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

STMT_ID AuditS 7|2 Bt StatementS ItdSHO| LtZ Physical Plane| i X QI
PPIDO|C}.

CLIENT_ID TiberoOl| & &5t BE S A ot =5 e S2+0|AH E 2| 0| §0| CHClient Name
oz BHSH= A0l o FEE o+ o).

PRIV_NO ol & StatementS £ 5h= O0f| 225 Privilege H30|Ct LHF X2 &

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

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

ACTION off & Statement’t 2= dSAU=A K 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 £ Ql= Zt0|Ct,
EMMMNO0| A E5HH M Undo segmentOf| A Slot 5tLES &F2HEHOFOF 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 2ItAQl YEO|CH EMMMO| Bl 10, &£ CHE EMMMO| sff & Slot
2 MAHESHA £ ™ 0] gto] Z7tstA =l L.
2k 3742 A 2 (USGMT_ID, SLOTNO, WRAPNO)Z 0| 2 5HH 2t 70]| 4
HE|QEH D E EGHMMNE S ZEot0] StLIS| ETMMM S AMEHSE &~ QA =
C},

AUDIT_TRAILO| 0S¥ AL 219 HE|Z AuditS 7|1, DB £= DB_EXTENDEDY Z <0

SYS._DD_AUD H|O| =0 InsertE

510 View EEHZE 20 =L},

1]

|

1. $TB_SID.tip I} 4

= O

20l 2t3h XEM[ Bt L& 2 “Tibero & & QHLHA"

2. SYS ALZ X0 CHEE ZHAL 7| S 2 OIO|EH| O] A0 X ZE|X|  hi=Ct SYS AFEXt0]| CHet ZAt=
“5.6.3. SYS AFEXt0l| CHEH ZHAPE E D BHCL
ZAL 7|15 =3
AL 7| F2 OS WY = O O|EfH| O] A0 MFEICH OS MU0 MEYSH=S TR YEHAE T
Uo| FEHZ MEEHEZ A LHES =S 4 RUCEH CIO|E{H| 0] A0 X FStE S HFFH Z 0= Cha
ol dX RE Sl AL 7IFE =3E & AUCH
3y R oY
DBA_AUDIT_TRAIL ClO|E{ O] A0 K &E ZE ZA 7SS £3|5h= FO|LCH
USER_AUDIT_TRAIL |CIO[E{H|O] A0 X &=l HIH AFE XS] ZAL 7| | &S 2| 5t= /O|CH
=]
YA FOll Ch ek XtM| &t LY & 2 "Tibero & X QH4M"E E D FHCL
5.6.3. SYS A= XI0]| CHst ZHAL
SYS AtEXS BE 2 2ot &9 0| R 2 THE AS At HE U= ChE YA 22 ZALEITH SYS ALE A=
JIE2H oz ZhAtel T 40l M M 2= 7] L 0] AUDIT = NOAUDIT B S ALEdl ZAIS 48 £= df

Mg 4 glr

= T HA

SYS A8 Rt ¥
Y2 HFHOF Bk S

M 2oty ol7=E

Zt
(=]

YS ALEAS B E HAAtSt =S AF5H &

ClO|E M O] A0 = 7| = &| K| Bb=C.

LS

L8ls RE =X

—

—

AFSEZ] sl M= $TB_SID.tip It S| AUDIT_SYS OPERATIONS IftZtA|E{ &
0| OS ol 7| FE|
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CtE2 SYS AFE A 355 dAtst =S A e 00|t
<$TB_SID.tip>

AUDIT_SYS_OPERATIONS=Y
AUDIT_FILE_DEST=/home/tibero/audit/audit_trail.log
AUDIT_FILE_SIZE=10M

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

rol

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

H5E AL} 22|2} Clo[E{ 0| A 22 129






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)
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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=
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[
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

OjCI0f S 20 0HYS SHHY O OfE{H|0] 20| & A{THE HI% 5101 T BICE Tl O|E{H| O] A EHX)
=70| YRS 21 TARS BYE 4 QI SR WRE 21 OIUS &7| 2AdH AIFA MBI} ASE
Ch A A 5 ClO[E{H] 0| A7 M 0| £ 2 BHS0j A 21 mo| YR # S0l 2E 21 [ e
SHLI| RYUBH AIRA HES ZHECh ABA HSIHE 20 010| 2 20 OIU0ICh ABA HSE
Of7tol= 21 WS FP WY 0| ES B3 U 4 UL, 22tel 21 0YS| F P VSLOG HE S &
& otk

6.3.4. 22}l O|C|o 87

Tibero® 25t E50 Y CIOIE U] BRAHOE AME LI YYHOZ SHE 4+ 9= P2}
4 St 4 9JCh 0|2{ 3 4 20l OPEN E0IA 312 o Ol Ef THelo| ZetEl Bl0| 2 AH 0| ABHO|Cj0f =
T2 43 4 9lrt 0/7{0] 22f21 0|C|0f H(Online Media Recovery)o|C}. 2291 0/C/0f =7 2
M =30t Ihs i,

6.3.5. 2LHAF LO|E{H|0 |2
TiberoO| M SAIX S Z Xﬂéorf HHOY HIEHO| OfH AEZ|X| AHAF EEMZ 0| &5 HO|EHO|AE
off

ANE
Mz o2l 2t 20| A A H|O|EH[ 0| & ©& =+t DDLE 0| &5t 5+

SQL> ALTER DATABASE RECOVER AUTOMATIC SNAPSHOT DATABASE;

SR AEOOIEH Ol A 572 E2 5+ HE| AL

i

St 57 = e K&K g=C

LS —

0 M= 0|3 Clone DBE #+5< 4 ULt Full Backup= Sl A
—E—%‘ DBQ} EO'oHﬂ 75 + AU2H, Y& TablespaceOl| CH ot Backups 8 FEEez2: 152 ¢

Clone DB &= A|, Ct22} Z+0o| &I siC},
1. 24 DBY| A Backup &I &

Clone DB % 35}7| 9|8 BackupOll = Ofzff &= 0| E&tz|0f0f

o
i
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e Tablespace0i| Cf 8 Backup

e Archive Logfile

e Control File Trace Backup
2. Clone DBE ‘44 & 2| X0l BackupZ restore
3. Control File 48 & +3

Clone DB 440 Z 2 2= Tablespace2 Control File ¥4 2| DATAFILE =0 Al &| 2| &FC}, dt
& © 2 BackupOll 220 2 10| X atx|X| 4222 RESETLOGS SM O 2 4% 5irt,

4. NOMOUNT modeZ 7|& ¥, Control File X -4

$ tbboot -t NOMOUNT

SQL> @ctrl_file_backup.sqgl
5. 0lC0f 57 &

V$ARCHIVE_DEST FILESE S3l restore £ Archive Logfile 2 T35t 5+ 5
=2 S5 > SCt

=5
>
ik}
Jo
ro
o

SQL> alter database recover automatic database until change [target TSN];

o2

6. Control FileZ} Data Dictionary 7+ & €4 2t01 DDL 4
SQL> alter database check controlfile from data dictionary;

7. Clone DB /40| 22 ¢+ TablespaceO| Cf 3l offline immediate DDL 43
SQL> alter tablespace excluded_ts offline immediate;

8. DB down 2! RESETLOGS 7| &

$ tbdown
$ tbboot -t RESETLOGS

9. Clone DB ‘4-40f| 2 28!l = Tablespace0i CHs{f drop DDL <

SQL> drop tablespace excluded_ts;

-

6.4. S Z2|X}

Tibero= CHFsh W Al 53 A|LI2| 25 XN SStCt 2 S O O|E{H| 0| A& 22| XtetH AZf| St A
M 288 & US AO|CL 5Lt P CHUSH 7SS MSE2Z2M 25 AHZ XA

T QUL Ol &t HE 2 2tst7| ?15t0 Tibero= =7 22| XH(0| 5 RMGR)E X & StCt.

Mor X
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6.4.1. 7|2 7|5

RMGRS C}Qtst BHA/2 1 A|LIE| Q2 X SIEE LA E 0] QT Tiberod| M A 2% = RMGRY 7|15
2 Ch= 1 &t

e Online Full Backup

Tibero | O|E{H| O] A0f| &8 ™A H|O|E| LY S 220l WA STt 22101 Bl S |6l A = HIO|E{H| O]
AJFARCHIVELOG £ E0|0{ 0} $HEt, RMGR2 XS 2 E H|O|E{H|0
504 2 H|IO|2 AW O|AE Hot Backup &fEll 2 += 10 SHA S TS ST

o

He S tE oM O O|E{H| 0| A2 End Backup 7| s AHESI0| 2= HIO|E AHO[A
SEH 25 off A otrt. S H = OB It HA| VSDATAFILES X 32|5t0 At52 2 AF =Ct.

e Incremental Backup

RMGRE Sdff 220! 842 9Qto™ 0| E 0| 2510 Incremental Backup2 & 4 UL} Incremental
BackupO| 2t 1 = 2t5 M MA| U S 2= A 0| Ot 2t O™ B 1to| XIO|BHS 7| Fots A2
o 225 = A3 S7hs &R 2 & U

Incremental BackupS 5t24™ 0| X0 RMGRE S3ll Online Full BackupsS 2+t0{ Of StC} & X of| O| E
H| O] Aot BH = 0tO] XIO|E +15t0] WY m S PHECE 0|2 § 7| 52 RMGRE Soll ATt ALEE =
olct
A .

e Automatic Recovery

RMGRE O| &5l BIS{ X P Z S 0| Eolq Xt& =75 TIMEICH Y HE = ZHEE opdof N

ZO| E|qQUCH AEE W0 X &= §EE 7|82 2 Online Full Backup/Incremental Backup & 2 &

=AM5tq XIS Z Merge ¥ SToll&=Ch ZHEE TY0| 2 S7tsSMo= HAE HEE Ljed S
ofo| =

=
0|83t S7& M Btrt. B, olmjof = =4 X 5t= Backup Dest(-o &4)E H A5 3=0{0f SHCL.

I_OI_

F9|
TAC 2t40[ A RMGRE 0| &%t 57 & M| YoM eE 7+ =& S et/ mECH MU= &
OlM S+ E &Il oF BtCt.
e Tablespace ThHe| B 4l 5
A CIO|EH|O|AE /S H5t= M0 2R HO|E AHO|ATIHACR WY /57 HAS
a5t 4 9IC},
o2 T M

e Delete Backup Set

RMGRZ 0|25t ZHEE mtao| SSE Backup Set2 AMME 4 QUCH AHH| Cf 40| &&= Target
Backup Set2 Backup Set ID(--backup_set &4)E BAIH2ZM X 4+ U2, Backup Date(--
beforetime &) HA|5t= 4 0|l = Backup Date 0| & 0f| BackupO| O| F0{ Xl 2 = Backup SetE 2
AN Mo 2 X HE 4 sa Ct. Backup Date= YYYYMMDDHH24MISS SHEH 2 & A| St}
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[Eotof 2SR E, W o| of

AfH| st 11X} ot Backup SetO| EXstz Y d2= HEE LY g #
FO Rl o|2of ¥ BT HFE Z R0 = AA| Stk Sh= Backup SetO| =X 5t= Backup Dest(-o
ZM)E GA|o F0{0F Bt CHFHE

ot o SSEl Backup SetS AFEXIF 522
A

Al
Set Entry2tS AA| 5112 SE5HA = T

FY| CH A2 2 X|H =l Backup Setg &g 4

A A St A A

HL= 7
HA L O

S AY

backup RMGRE Sl S &I 5t

recover RMGRZ 20tz 2 M == 0[50 55 RISt

delete RMGRZ Z0lz2 #= S AIEA Y22 T 0| He= WP ES
AFH| BhCE,

--userid CIOIE{H[ O] A0 H &S AFZSAIE I AR E B SIDE Ot 2t 22 d42 =z

Xg et

——userid USERID[[/PASSWD][@SID]]

S MO HIUHS =ES W U2 WOl HUHES BYoe
HUHS S U stets RVt LIQP HZHE HEE A2 4 9

T 279l Jtsstek(E, S X = backupt delete 7| S 2t 7Hs).

OSQ=Zg e HH o2 20I5t= AR Userid2t Passwd S Q]2 5HX| &0t

--userid 7/

-v, --verbose RMGR2| &3 422 XA StA| &3 Bt

-s, --silent RMGRS| X A&t =S XA E S G

-h, --help RMGR2| 24 ALY S £ trt

-i, —-incremental 74 Z[ A A0 CH §F Incremental backupg 43 SHCY.

-C, --cumulative AKX 2 full backupOil CH $F incremental backupS 4~ & $HCt

-c, --compress HAS ALY M OO E LHstH Mot 28 M0 225 = AlZt2
SLD YYE = oY 37|= S0 =0t

-u, --skip-unused HAS AL I HXZ AEEX Z2 E52 WY LA AX| L=Ct B
FTHYEE Y 3|8 &Y & U

-0 gHjuls /M Er2 Tl 2| & X|F et
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0

--with-archivelog

ot

=78 %8 0f hot backup® =75t7| 9|8t Ot7tol= 21 THU &
A S

JIEHLE 2YAH BEUMeE XHEX Z2H, O /H 2= TAC-TAS T
2 M 2 E instance?} active stroage 42| 52t LOG_ARCHIVE_DEST

g & 1
g S#ote 870 got X J = ot

siQlEl ofzo| = 21 MY e rtgol HAoz

e

l2| =l o},

[

)]

bkl_<BACKUPSET#>_ t<THREAD#>-r<RESETLOGS TSN>-s<SEQUENCE#>.arc

0 £ S0{ BACKUPSET#= 1, THREAD#= 0, RESETLOGS TSNE 0, SEQE
UNCE#= 101 42 ot E 2 'bkl_1_t0-r0-sl.arc'0| = C}.

--for-standby

1 eAS XSHA 847] =20, ot7tol =

--clone

ClO|Ef It e 0| & 229! Redo 21 WA = £+3SHCHDB 220l AFHE).

22DB 7SS FlME £522 21 HUS DB LB 821 & 57
=

--before-time

WIS AKIE O HAIE AR O|TO| BRI S S AR Bk

tbrmgr delete --before-time 20130614165736

--backup_set

1=
I?
mjo
Iz
>
o
i=]

P Al El Backup SetT AHK| StCt,

tbrmgr delete --backup_set 1

--untiltime

|8 228 S E Attt SE0IM X[ZEH A 27X HE E
f. (AlZHE A YYYYMMDDHH24MISS)

tbrmgr recover --untiltime 20130614165736
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M ay

--untilchange HE 7|8 22 E7E Y otCh SM0IA XSt TSNZHA HEE LY 2t

--tablespace ST Es A A B0l S A 0[AE X[H T

Bloj& AHO|AE X et & O H 0] A2 A5 28/ 5 5kTt,

tbrmgr backup -o /backup/ --tablespace usr,system

mjo
oot
=
1£
11\9
i
-4
rok
fnl

--with-password-file || O|E{ Lt S W /= 5t= & password file

tbrmgr backup --with-password-file

--wallet S 3IE H 0|2 AHO|AY X26H7| QT2

ﬂJlII

A XF7t H Al 5F PASSWORDE 6| WALLETS @11 2 1E A|&5ict,

tbrmgr recover --wallet PASSWORD

-p, --parallel ETHE ZEMAS A ESES 2K oLt Moy I g " ot=l, &
THREAD_COUNT dEJHFE BASIH o A ES 25t HFHoz2 HA/S7E +H
StCh (71 2%k 1, ZI S gt 16)

0] = (RECO_PROC_WTHR_CNT - _CACHE_RECO_DOP -3)22 XX &t 4
ULt

tbrmgr backup --parallel THREAD_COUNT

--recover-to HolH ot /2 MY S sl F HEHE 2 H721 F S8 S BT
2IM 2715 A5HCH 22191 Redo 21 Mol g HHEEZZE 72 & =

-] = — a
6.4.3. S &2|A}E 0|2 ¢ct Wi 3 =7 0of|A|
= HOME Ch2o /ST AlLE|2 8 SHAM RMGRE 0| 8%t Hel/5 7 & HH St
e Online Full Backup AlLt2| 2

e Compress &4 1} Skip Unused &4 = & & ¢t Online Full Backup A|LtZ] 2

146 Tibero 22| X} QHLHA]



e With Archive Log = = % &%t Online Full Backup ALt 2

With Archive Log &4 & & &8t Incremental Backup Al Lt2| 2

Online Full Backup2 0| &%t 57 AlLtE| 2

Online Full BackupZ} Archive Log Backup2 O| &%t 5

__I_L
Online Full Backup2} Incremental Backup= O| 28t S AlLIZ[ 2

Tablespace 7|9t =71 A|LIE| 2

Fol

RMGR2| Online(Full / Incremental) BackupE &ofl 44 El Backup Set& O| 85t 57 E +™ 5t
7| ?Isil M= Archive Log FileO| Bt=A| E 235tCt, M2kA| Archive Log FileO| 742 & <0 CiH| st

o4 Online(Full / Incremental) Backup Al Archive Log File= 27{ Backup (--with-archivelog =) af
T £ Z0| HIZA L TAC 240 A= RMGRE 0| & 8t Archive Log BackupO| X & & X| =,

LS —

RMGRE &3l Backup= 7
™, V$BACKUP_ARCHIVE
UP_SET_TABLESPACEZ x3|50 2t

“ 0°="
:
0
H
i

(0] I_H
ol
ok
4>
£0
|0

gt 0| Z0f = V$BACKUP_SETS S3dll Backup Se
£ Soll Archive Log Backup B82S Z35g 4+ UCH V$BACK
Backup Set0|| Clf F Tablespace & &

[LI|I]J
fo
O
o
+
30
Iul

=i}

0| O|E 0| Raw Device It 2! Tibero Active Storage®! Z 20| = RMGRS O| ¢y Al 5

T 7t 7= 35tk T, Active StorageE AHE € If 0| 2| Active Storage InstanceE 23 % 8 & o0
Of StCt.
Online Full Backup A|LI2|<
RMGRE 0| 835t0{ 212|o| 842} Z 20| A Online Full Backupg +&8& 4 A2MH (-0 M), Y 2 E
HAISHA| &2 A20|= RMGR_BACKUP_DESTZ} 7| & destZ A X =IC},

[0]l 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. =
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RMGR - ONLINE backup

DB connected

archive log check succeeded
100.00% |

Synchronizing. . .
100.00% |

Synchronizing. . .
100.00% |

Synchronizing. . .
100.00% |

Synchronizing. . .

Database full 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

>

>

>

>

12800/12800

25600/25600

12800/12800

1280/1280

blks

blks

blks

blks

0.08s

0.18s

0.10s

0.02s

FINISH_TSN RESETLOGS_TSN BASE_SET  SIZE(KB) IS_PARTIAL 1S_INCREMENTAL

1 2018/06/11
2018/06/11
36338 0 0 453588 NO
NO
1 row selected.

SQL> select * from V$BACKUP_ARCHIVED_LOG;

0 row selected.

NO

36321
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Compress M1} Skip Unused Mg 238t Online Full Backup AlLI2|2

O/ O|E{ & %35t Backup SetS A4 5= Compress(-c) M1 A Z AISE X U2 == S W] f &
Ol A H| 2| St= Skip Unused(-u) &4 & &4 & E35t0 Online Full Backups &< & UL

-|-

[0l 6.12] Compress &M 1} Skip Unused ME &8t Online Full Backup AILIZ|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
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 SM& &8} Online Full Backup A|L}2|2

RMGRE 0| S8t Backup2 3 ot= 4 2 with Archive Log(--with-archivelog) S 2 M &S 2 M, B A
Z 20| ¢jo|Ef mof cf 3 Backup2t E7H Archive Log BackupS 444 €t £ Q! C}. Online BackupS 0| &
5l 2712 £ 517| Qi A = Archive Log7t BHE Al Z 2512 2, Archive Log BackupS 44180 2 M
& & Archive Log FileO| Ra k= R0 = ¥z S5 ddd 4 QUL

W= or7to|2 2O U2 ChEo A2 E el E
bk1_<BACKUPSET#>_t<THREAD#>-r<RESETLOGSTSN>-S<SEQUENCE#>.arc

0| € E0{ BACKUPSET#= 1, THREAD#= 0, RESETLOGS TSNE 0, SEQEUNCE#= 19 A< IfelH
2 'bkl_1_t0-r0-sl.arc'O| EIC}.
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[0l 6.13] With Archive Log &ME & &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% | >|
Synchronizing. . .

100.00% | >|
Synchronizing. . .

100.00% | >|
Synchronizing. . .

100.00% | >|
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

12800/12800

25600/25600

12800/12800

1280/1280

blks 0.08s

blks 0.18s

blks 0.08s

blks 0.02s

FINISH_TSN RESETLOGS_TSN

BASE_SET

1 2016/06/16
2016/06/16
34441 0

453588 NO

NO

34386
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YES

1 row selected.

SQL>
SQL>
SQL>
SQL>
SQL>

set line 200

col MIN_LOG TIME for a20

col MAX LOG TIME for a20

col RESETLOG_TIME for a20

select * from V$BACKUP_ARCHIVED_LOG a;

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
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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. =

Hed W u 55
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RMGR - recovery

Tibero instance terminated (ABNORMAL mode) .

Control file #0 (/home/tbrdb/work/6/database/TB6/cl.ctl

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:
last incremental bac

1
kup set_id: 2

Applying FULL BACKUP (set_id:1, ts_id:0, df_id:0)

100.00% |

>| 12800/12800

Synchronizing. . .
Applying FULL BACKUP

(set_id:1, ts_id:1, df_id:1)

100.00% |
Synchronizing. . .
Applying FULL BACKUP

>| 25600/25600

(set_id:1, ts_i1d:3, df_id:2)

100.00% |

>| 12800/12800

Synchronizing. . .
Applying FULL BACKUP

(set_id:1, ts_i1d:4, df_id:3)

100.00% |
Synchronizing. . .
Applying INCREMENTAL

BACKUP (set_id:2,

>| 1280/1280

ts_1d:0, df_id:0)

100.00% |

>| 12800/12800

Synchronizing. . .
Applying INCREMENTAL

BACKUP (set_id:2,

ts_i1d:1, df_id:1)

100.00% |
Synchronizing. . .
Applying INCREMENTAL

BACKUP (set_id:2,

>| 25600/25600

ts_1d:3, df_id:2)

100.00% |

>| 12800/12800

Synchronizing. . .
Applying INCREMENTAL

BACKUP (set_id:2,

ts_i1d:4, df_id:3)

100.00% |

>| 1280/1280

Synchronizing. . .

Database restore succeeded
recoverSQL: ALTER DATABASE RECOVER AUTOMATIC
Database automatic recovery succeeded

DB disconnected

blks

blks

blks

blks

blks

blks

blks

blks

) is accessible

0.00s

0.20s

0.00s

0.00s

0.60s

1.20s

0.80s

0.00s
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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.
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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.

DBAE= XA EaHM M =24 X|0f O 3 Rollback £ = Commit H3& 2 A3 &k £ 9/ C}, Rollback &= Commit
3l A S S XA EZHMMN HE XM &0 QJEH 2 LA = HiE




ZH Commits Sl A5te XA EHAM HliX|of 75 BE = A 4 Urt
SQL> commit force "2.16.187;

Commit succeeded.

4 Rollbacks S ®ct= XA EHMME HeiX|of 2 F = Ade + ULt

SQL> rollback force "2.16.18";

Rol Iback succeeded.
TMO|l 9|8t 4l 7{5l0| OfL| 1 DBA2| /0|2l YO 2 7S AHMsIH T XA EHMM DA o
2= o2 goF A=rt

(=]

Ct= 1 20| FORCE_TIMEO| DBAZF ZA = 7HElst A|Zt0| ot =2 &

—

SQL> SELECT LOCAL_TRAN_ID, XID, STATUS FROM DBA_2PC_PENDING;

LOCAL_TRAN_ID

1.1000.1000
FORCED_COMMIT

1 selected

SHE XA EMMM 22X H 2= TMO| xa_forgetS O| 235104 f 0|4 XA EMMMN 22 x| HEJ E
2 UCtn mstH |2 d 2 E N A stot X 22| Xi(RM: Resource Manager, 0| 5t RM)O A = TMS]
2 f MM =22l x| o] §EE N AHSHA L =Ct.

LS —

7.4.4|0|E H1|0|¢ =

CIOIE{H|0|A &3 = 22 T O|E{H#| 0] £ 2| BIO|H & OFX| 2 | O[E{H| O] A9 HIO|HXMEH H2E
= dHS M Setoh HO|EH| o] A H 3 ALSSIH 24 HO|E H| 0] A 2] T|O|E{ Off CH eF
StH & 24 EMMEA S Mg 4 AL 2L EHME 2 EME | JAtd S 25| /s XA

ol
@} OtEFIHX] 2 Two-phase commit mechanisma AtE LY

—

7.4.1. HIO|E{H|0|A &3 MM, M7

Clo|E{H|o|A I = Ot &2

=

iia}

3 stof wheh A U M Yol CHEC)
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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;
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IS Soll A OB 0[A9 AZ0 MEE AFS HetE 2E MEXTIL & SotH =22 #st &
2|0l +2|sH OF BtCt. 56| Public DBLINkS| AR0l= Z& 22 AEXIH A IZ-||O|E1 B O] A0 CH & 35

S 247 I 2of| Z=9| 510 AL 3H OF BHC}.

il

(=]
=

ro

NS

o

AEE 01835t HIOIEH| O] A& Z 32| 44 of Of T,

roh

create database link remote_tibero connect to userl
identified by "password® using "remote 1-;

ChS

rlo
rat

M AZE AES olEst= HIOIEH 0| & F 32| MY of o T,

create database link remote_tibero using "remote_1-°;

7.4.3. HO|ES0]

CIOIE{H O] A H 3 S Soff 22 & s M HlO|EHH 0] & F 32| B &0| TiberoZt Ot EHE DBMSELH
Z1212| DBMSE @8t A|O|E?0| & Soll HIO|EH0| & FAE s+l o ULt

Tibero A{H = C+E DBMSO| E 2ot Z 2| S off & A O E#0]0| T FH Tt A 0| E9 0] = &4 DBMSH &
%5104 Tibero MHZFEH gz 22 22 & sdstl 1 Z1E CHA| Tibero MH 2 & ST

CHE DBMSZ 2| HIO|EHH| O] A & 3 7|55 AE3dths & 70l = all @ DBMSO]| tf e A 0] E9|| 0| Hio[LH 2]
ot &g mo| ERotrt

2 H0j A= DBMS ML E A 0| =909 S HB3LL, A 0| 90| 9t Tibero AH 7t 22 Mo
Exots 2RO CHE B0 EXsHE Z 2B Yotzr) £5t A0 E0l0M M Bts 84 X 2US
Moy

dF et

M

DBMS HIC{H A 0| E40]

CHS2 Tiberod| M HIOIE{H| O] & H 3 7| 5E X5t A= HHE DBMSS| 72t A 0| ESY| 0| HiO[LH 2|

L=

DBMS HIC{H HoIEglojHI0|{2|H | =232 2101 | DBMS HH

Oracle gwd4orcl C Oracle 11g, 12c, 18c, 19c
(&)
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DBMS HIC|H HOoIEgo|HI0|{2|H | =222 210{ | DBMS HH
— Oracle 2| & ? = 64-bit OSO|| A
OF x| @ Bhet,
DB2 gw4db2 C DB2 V8, DB2 9, DB2 9.5
MS-SQL SERVER tbgateway.jar Java MS-SQL SERVER 2000, 2005,
2008
Adaptive Server Enter |tbgateway.jar Java Sybase SQL Server 10.0.2 or later
prise(Sybase)
GREENPLUM tbgateway.jar Java GREENPLUM or PostgreSQL
MySQL tbgateway.jar Java MySQL or MariaDB

ZtZtol A O ES|O| HIO|H 2] = DBMSS| HEOf et BHE 4 7| 20 HEO| SE= A/ 0| E90] H}O

Hel & Atse A S ettt

1]

|

HOIES0] Z2HA AN HpAl

AOIESOl= HZEE DBMSYt Ml S5t= eto| 22|27t & R ottt 2t0] 221 2| S Tibero MH 7t EX[El X
a UCHH Tibero MH 2L 22 HA LHOA AHO|ES O] Z2MAS 4G 5H0] O O|E{H| O] &

da7sE v & UL A= HOESRO| ZEM A= ol HIO[EHO|A IS ALESt=E MH0|
=

A O O -
= 4 HHE M et AZstH= HO[EH 0| & F IS AESH| /6l thdsn.tbr Y S 2T 5t= of 2

e Oracle A{H

ora_dblink=(
(GATEWAY=(PROGRAM=gw4orcl)
(TARGET=orcl)
(TX_MODE=GLOBAL))

))

e DB2 MH

db2_dblink=(
(GATEWAY=(PROGRAM=gw4db2)
(TARGET=sample)

A
>

I E&

Im
f

2
rz
=
~
w

M7&



(TX_MODE=GLOBAL))

)

g5 oY

PROGRAM 7O ESlo] "ol 2] I X|0f CHet HTH & Z 0|t
70| EQJl0] HtO| L 2| 7t $TB_HOME/client/bin C|2E{2|0f = A 2 HiO|H2|H
OFEAE 4 AL

TARGET DBMSE = Ct 51 £0] 2|0 5h= A 0| L 20,
— Oracle A{H: H EQ 3 MH[AHO|LC,
— DB2 AMH{: 4| O|E{H| O] AHO| T},

TX_MODE =2 EZM M (Global Transaction) £ = 2Z E&H ™ M (Local Transaction)2 2
Melgx o o FE 4E Bt
ZE2H EMMM2 70l S @HE 0 Two-phase AU Z S&t6t, 24 EzH M
42 Two-phase 75! 2 2 S&5HA| p=Ct
TX_MODES| gt2 M2| o F0i met o532 o] 8 = Ut
~ GLOBAL: =2 EdlMHo 32
~ LOCAL: 2 EgiMol F <2

CONFIG AOIEH Ol 4F m @0l ciet o HZO|LCt.

HE| A= M A

Tibero M2t Z2 HA = A0 A= HAOA HOIEQOIE HE| AHE MH HACE

ULt Tibero M H 2| |44 2 tbdsn.tbr It 0| BA|El H& 2 S Sall A0/ ERO|L TCP/IP &
top, HE] A = M 2HA19] A0| E 90| = Tibero MHO| MME O ZEE 0| M O|2] MA =l
L7 GHE RE S ME| Bt £35| Java Z2 2 Y HO{ S AF25HE A O|EY0|= HE|

& A

o
4y TIr

> 40 > >
L oY o 1A of
rol

N>

> =

=22 2 HigE Mt AZ5H= OO o)A >AE ALESH| 2|8l thdsn.tbr It 2 M 5t O 2
at=0f ch gt Aol
e Oracle AMtH

ora_link_remote=(
(GATEWAY=(LISTENER=(HOST=12.34.56.78)
(PORT=9999))
(TARGET=orcl)
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(TX_MODE=GLOBAL))
)

e DB2 A{H

db2_link_remote=(

(GATEWAY=(LISTENER=(HOST=12.34.56.

(PORT=9999))
(TARGET=sample)
(TX_MODE=GLOBAL))

)

e MS-SQL MH

mssql_link_remote=(

78)

(GATEWAY=(LISTENER=(HOST=12.34.56.78)

(PORT=9093))

(TARGET=12.34.56.87:1433:master)

(TX_MODE=LOCAL))
)

e Sybase ASE A H

ase_link_remote=(

(GATEWAY=(LISTENER=(HOST=12.34_56.

(PORT=9093))

(TARGET=12.34.56.87:5000:

(TX_MODE=LOCAL))
)

e GREENPLUM AH

gp_link_remote=(

(GATEWAY=(LISTENER=(HOST=12.34_56.

(PORT=9093))

(TARGET=12.34.56.87:5432:

(TX_MODE=LOCAL))
)

o MySQL A{H

mysqgl_link_remote=(

(GATEWAY=(LISTENER=(HOST=12.34.56.

(PORT=9093))

(TARGET=12.34.56.87:3306:

(TX_MODE=LOCAL))

78)

master)

78)

mydb)

78)

mydb)

M7&

A

>
m
2
(£

Y

I

2|



1= T

ook
J

LISTENER — HOST: |20 A= HAM HO|ERO|I7t EMot= EAEQIPFAE
A SCy,

— PORT: &40 A= HAOM AOIEO|7} EMotes S LAEQ XE M S

g 2dst.

TARGET DBMSZE 2 C+Z 3 Z0| 20| 5h= Z 0| THECY,

— Oracle A{H: U EX 3 MH|AHO|LCE,

— DB2 AH: G O| E{Hf| O] AHO| C}.

— MS-SQL MH: M 2| HZ F 2 (IP:PORT:DATABASE NAME)O| C}.

— Sybase ASE MH: {2 A & 2 (IP:PORT:DATABASE NAME)O| Ct,
— GREENPLUM A H: MH2| HZ F = (IP:PORT:DATABASE NAME)O|C}.

— MySQL MH: A9 HZ X 2 (IP:PORT:DATABASE NAME)O|C}.

TX_MODE =EH EZ ™M M (Global Transaction) £= £Z E 21 ™ M(Local Transaction)
S22 ME|gX|e 6 FE dFE et

BYTES_CHARSET HO|EQ0|e £7|35} wetn|Ef ENCODINGO| 2+e S A6t CHE 2 XA &
(character set) 2 = #H &t i M F STt Tibero MO Al X| & ot= =X &

= AEE & UL

Ol € 2 TARGET M| EX}&EH0] EUCKRO| 1! Tibero MHH 2| =XE &0| ASCIIO|™ SELECTE Ij
ASCIl HQ £ HO{Lt=E 22Xt 2'2 HA|E0f £ EIC} 51X 2t 'BYTES _CHARSET=EUCKR'Z M X 5}
™ 7| 0| E€| 0| ENCODINGZ} Tibero A/t 2| = XtE 2t it = F 2514 EUCKR 2 A2 X 2| stA| |0 SELECT
Al E4A 0l EUCKR =AtHE 2Holet 4~ It
A0 A= HO|EHO|E AHESH| Rl = HA A0 U= HO|EHO|E Al A|F{0} StCY,
e Oracle A{H

$ gwdorcl

o MS-SQL At

$ thgw
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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
=
\‘
\‘

M7&



M

AMOf
=20

CHARACTER_SET

Aol2ole) %ﬂﬂﬂ% g@sich. o ol MFEX e HL

HA
AFEBHCE (7] 225 MSWIN949)

TB_NLS_LANG &4

FETCH_SIZE

%
HiolE{ o] A0 el Me2[E & I o #Hof| 7t 2= OojH2el 37|§ dF
StCH (71244 32KB, =t 4t 64KB)

IGNORE_WARNING 4 O O|E{ Hi| O] A0f| A ot A MAIX|E FA X | FE LTSt
CIE25N)

LOG_DIR AlOIEYole 20 WAS NEe B2 E 4T
(71 2%t ${TBGW_HOME}{DBMS #IH %}/log)

LOG_LVL 2 ool 42 2O s MYt (7124 2)

MAX_LOG_BACKUP_

SIZE

20 9Q 7|52 ABSHE

0
Ho
1&
1%
HU
L
i=l
ne
ruln
b

[t 37]0[ct,

(ZI2%k: 0, T2l Byte)

|

gy
o
o
o
ox
Ho
1z
I
rn
Hu
LI
_F_|
e
ru|n
Lu

7| M etol gitt.

WY 2O o= 37|29 go| 2dE M A7I& =
I

MAX_LOG_SIZE

DUMP_FILE

A O|E40] 9| allocator dump Lt H I HZE ML},
(71 2%+ ${TBGW_HOMEY{DBMS 4/ Z}/dump)

(&)

A O|ERI0] Z2A ATF0|0] A8 £ 4P A0 90| 4% HYO{o| “ad”

=82 F0 allocator dumpE & 4 UC

RN,

gwdorcl -ad

QUERY_WITH_UR

DB2& HO|Ef|o[of 2+ AHS Jtset 40|t 2o WITH UR ##&2 F
I X] {8 E A™SIC} (1284 N)

SKIP_CHAR_CONV

OracleE A O|E¥ 0|0 2 ALE 7hs et &M OICE (ZIZ 4k N)

— 20| YQ! &2 Oracle H| O|E{#| O] 20 = HIO|E{ & 7HEE A B2 glO]
7P 2L,
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=M oY

— OracleO| A 5t2 2 X & SHX| 2= FHEIH M3t &= CIO|H & SAlO| AHE
St = S5t Z R0 AHSE O

CIZ22 HO|EROIE 2laH HEEZ ALZSS I 4TS + U= SO

=S Ay

LISTENER_PORT E|AL TE HSE MNFICH MAYSH TE HSO| ZIO2 TEJ} QEL|H
MEZ+19 F7+ ZEJ} Statement Cancles A 2|5t7| lalf 2 ZE=IC}
(7124t 9999)

MIN_POOL_SIZE SAlol & Jhset 2l a MA =5 AdF et (71224 10)

MAX_POOL_SIZE SAOl @£ Jhstt 2o MM 7+ AE STt (71244 100, Z[ S €L 128)

A0 ESg]0] 2t CI™ME{ 2] £E(MS-SQL, Sybase

ArE A=
Aot

${TB_HOME}/client/bin0f| U= tbhJavaGW.zip It =
7|=X 22 EfZ HIO|E{H| O] £0f Cf 3 IDBC =210|H
bc.jar, GREENPLUM: postgresql-8.4-701.jdbc3.jar)2 XS0

kX
JDBC E2t0|H me = 7ot # LIB E| = E{2[0f = ALsH OF Bhrt.
SZE HIg £ OI|:|._

_—=2 T M

AOIEQ0|7t A5t AN TpYUI 21 mpU0| EXYsts Ol
2 tEE e
|--- tbJavaGW

|--- tbgw

I--- jgw.cfg

|--- jgwlog.-properties

|--- jgw_service.bat

|--- prunsrv.exe

|--- lib
tbgateway. jar
commons-collections. jar
commons-daemon-1.0.6._jar
commons-pool - jar
log4j-1.2.15. jar
jconn3._jar
sqgljdbc. jar
postgresql-8.4-701.jdbc3.jar
I--- log

| -—- AIEHolY =71 3

A
=
uf

I
Ql
=

ASE, GREENPLUM, MySQL)

ot

5 = 0

Cl2tE 2|0 SALS ol
t&! (Sybase: jconn3.jar, MS-SQL: sqljd
Ct. et AFEXE siE AMH2

Z ol d M2 ZH O X0l A Tt

fulo

A * U5

ot
LS
=13

L

[
[
IO
=2

| -

el 2= thsa g

I E&

M7&

Al
=

2
rx



tbJavaGW/tbgw
Java A O| ES|0| & & A7|= A3 - E uto[Cf.
tbJavaGW/jgw.cfg

AOIESOl € mUOICH AFEXIZF A0 ERo|2t HtHE 2T 4t HEotl o= I ddstH 2

o ClEH 2| S0 SEA @IXIAIZICE
tbJavaGW/jgwlog.properties

Zoo ot dd oot 2 el 37|t 2 2E S5 EFE 4 UL MM B E A 2 LOG4A)
S ®IIShY| HiBtC

tbJavaGW/jgw_service.bat

Al
=

rir

0z
_|'T'_|
R

Windows ZHZ0 A HO| EQIO|E MH|AZ AFEE 4= QUL MH| A0 SS/AHE s+
O|C}. o] IS A3l5HY| 2|5l M thJavaGW/prunsrv.exe IH 0| HHE Al Q10{OF SHCL,

tbJavaGW/prunsrv.exe

Windows 20| M HOIEQIO|E MH|AN SH/MME sl == A& 1t o|Ct. thJavaGW/jgw_ser
vice.bat MP%% AT QoM EHEA 2R FHIMUO|CE O] U2 I 22 E A S E| K| 220 Apache
Commons®| DaemonOi| Al Ct2EHE 4= QIC}

tbJavaGW/lib

Java | O| E9 0|0 M AtESt= JAR IO U= Bl E2|O| B EfZL O O|E{#| 0] 22| JDBC =E}0]
H T off & CI2E{2[0f RALO0{OF SHCt,

tbJavaGW/log

AO|EQo|et 2HE 21 utdo| Mo Ct.

jow.cfg It Of 7|3t mieti|E ol 27 2S GAZ2EM A O|EF 0|2 HEE dF S HEE 4 AU
CtE2 AOIE9 0| & &35t oflofC.
<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
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=7|2} m2tojg

M
=

o2

DATABASE

S

Ci| O|E{H| O] A~ & EF BHEt.

>\I

— SQL_SERVER: MS-SQL SERVER(Z| 2%})
— ASE: Sybase ASE
— GREENPLUM: GREENPLUM

— MYSQL: MySQL

LISTENER_PORT

2lale XE HS E Aot OE'HJ’S*.Ol fegshel 7'<1E'-I% %’rléH HEStHS
Ol ZIEE A of 1

M,
S OStHS O LEE FIIE ALESHT} (7|EZ£: 9093)

INIT_POOL_SIZE

AOCIEROIZt Al Rrg W O|2| Hde A L2 =9 7 +& 2T ettt

(71 =2k 10)

MAX_POOL_SIZE

HOIESoIZ7t Zli 2 d4dE = U= /Z 22 =9 i+ & 2T etrh

(71224 100)

MAX_CURSOR_CACHE_

A 22 = G 2 =Z A ItsE HM L & AT ettt (7124 100)

I'

SIZE
ENCODING Tibero A|H2| MMO| EXE S MES I AFBE 212Y S HFSiCt T,
Tibero HH| =Xt &gl AX[A|AHOF ST M-S 4+ U= EXHEE2 O

=1t 2tk

ASCII
— EUC-KR
— MSWIN949 (7| 2%t

UTF-8

- UTF-16

— SHIFT-JIS

MAX_LONGVARCHAR

HO|E?0|= LONG, CLOB Et2|o HIO|H E 2 7t S Holo 7t 2=
Al (Deferred EEH)S K| & oHX| =L

CHARL} VARCHAR Et M & oF Hof| 910 @A =0 2 S & U
= EOf 27/E HAE T (71 24k 4KB, £[EH g 32KB)

MAX_LONGRAW

O] ESIOl:= LONG RAW, BLOB Et 2| LI O|E & &€ F 7t = Fo5to] 7tA
2= M S KNSR =L

I E&

M7&

Al
=

I
2
rx
=
[e0]
=



=7\t =0l &9
RAWX & Bt HOf| {0 27| =l =H 1o =+ A= 2 2712 48
SHCE (71 2 a4 4KB, E[BH 2 32KB)
TARGET_DB_FETCH_ |TARGET DBO||A{ St #0f| FETCH olf = row =& A3 etrt. (71 2%k 32)
SIZE -
MySQLS| 4% -2147483648(interger.MIN_VALUE)Z A& 5tH 1row &, 11
Q9| Zt0o|H 2= rowE g 0| FETCH s 2Lt
VALIDATION_QUERY |AIO|ER[O|0l| A EtZ! Ci| O|E{H| O] A2 O] HHO| R &ETHA| =HQI5HY| | 8 SQL
=d2 Xgotet. of 40| 450 ALHH Chz2 220 HZ 22l 10|
S E T
— Tibero MHZFE HZE &0l RF0| 2= 47
- SYet & WolA Opx|2F 3 0| F VALIDATION_IDLE_TIME & EOf
ANEe NSt MER 2F0| 2K 2= 87
VALIDATION_IDLE_ |O{X|2 Q& 0| %, ¢1Z |7 5012 £33 mj7tx| Q| Tf 7| A|ZHS MR Bt

TIME Hel= 22| £0|H, 02 FA &S 20| gtet (71=4L: 0, F 4L 60000)
VALIDATION_QUERY &=0| d™E| Q= R0 2 aH &=t

AHlo|E4Io] HiojLi2]e] B

AOIEof Hio|H2[of HE 2 Tt &2 BF S €35t =ele 4 ULt
$ 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. IO|E{H|0|A 213 A=
ClolHH oA~ ZIE Soll Y2 4 U= CIOIEH| 0| A A of SF/= T3t £t
e HO|S(LOB Etel AZHO = 2 =+ 8l
o 7
o AR
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HOlEH|O|A H A E Solf OracleC LONG Et ZE= 2 I LONG Efe] ZEH 2 a4 0bX| 2 &
2oz MX5I0 ® 25 0F SHCh CjO|E{H 0| A 2T 2 AFRSH 4 Qle SQL 2% 2 SELECT, INSERT,
UPDATE, DELETE O|C}. £, SELECT 20l Al FOR UPDATE & &

A ok

7.4.5. Global Consistency

Homogeneous DBLIinkE 714 & 24 EZHM M 2 Global ConsistencyES X S8t 0| & ?loll 24 E2H
0] &0t OIO|EH| O A ZHol TSNS S7|3tste Y S Lt TSNS S7[3tsh= 21 2 O O| il
O| A AtO[Of| HIAIX| & weter If O RO XM, HEl g o= ZE =2 Commit TSNS S stHH 7|

Stofj OF SHCY,

7.4.6. LO|E{H|0|A &3 In-doubt E2HEHM 2|

A= A= TXO| ti et M 2l= XAS| 322 S ot
M XA2tel xto|H & HFetrt.

& 0| M= Two-phase commit mechanismOf|

commit point site

CIOIEH Ol A H3E AtEer =& ERMMUEN M= EAME0 FHOe == S0A commit point siteS
Mot

commit point site= Two-phase commitS Al 2t Tf A& St M| E2| & m2t7tH 74 2 commit point
strength2 7}7 ' =2 MEdSHC) ZF O O|E{H| 0| A= commit point strengthS 7HX| =0 0| 22 =7|3}
mHEb0|E{ COMMIT_POINT _STRENGTHZ A& 8t 4 QILC}.

$0 T

commit point site= Two-phase commit2| prepare phased|A| prepareE 5tX| L =Ct. CHAl ZE L =7}
prepareE Bt 0| F0{ commit point siteE HtZ FE!etCt 11 O|F0f| CHE = =52 commit phaseE &
StCH.

HOlE{H O] A& FF0|M 0|2 20| =T = Two-phase commitES AtE3t= Ol 7= Global consistencyS
EH6t| 2ol M7= 6| =2 =0|7| /o AO|Ct O OB H[ 0] & & 0| A Global consistencyE = &
st i ME 2E = E2| Commit TSNS S 5t if OF SHCt Commit TSN2 prepare phase”7HA| 2tz
et & 3 7Hg 2 TSN2 2 275t commit phased| M 2T & TSNS A3 #{5S ST

commit phase H 0| = Commit TSNE £ 27| I 20 Ef% EXHMEM T EHMMO £+ JEO[ =
5| {2 E Z2ZE 4 QUL CHE EMMMO| M prepare® TXIt =TSt L 80 H2st= AL st &2

of 27t g ot

|’0II

TBR-21019: lock held by in-doubt distributed transaction.
CIO|EH| O]~ HAE AAEE I prepare JEHOIAM FA| 7t Llst= 22 s HOIH A2 + T
[ 20fl In-doubt EHME 2 = Olet ZH| 7t Ll =T,

O|2t &2 EXME dot7| flol EMMMO| &S L E F 5 £ E= prepare phaseE HA|X| 211, E
M 0| in-doubt &HEH 7} =[] 2t commit point site= | 2+ 20| HIO|H & T 2otk Rote 4&s 2K




& 4 Q= 5% Ch Tk commit point strength'= CIOJE{ 20| B0| TR 8 K O[E{H 0] AU 4 =
2 2t2 M of Bt

7.4.7. HIO|E{H|0| £ &3 HHE =3

Tiberod| M= d-Jef HO|EH Ol & F 9 JEE M St 2ol i &0 LHEE 88 /RE MSstl

QUL

dx 7 A

DBA DB_LINKS Tibero LH2| 2= OIO[E{H|O| A& AT ol HEE 20 F= R{O|CL DBARF AL
g+ A= 7ol

ALL_DB_LINKS A ALEXITL 0|8 4~ U= ZE HIO|HHIO|A H 39 HEE EHF=
Folct.

USER_DB_LINKS S AP XIS EHHO|EH[O|A 39 HEE E{F&= FO|LC

Zn

B ROl Ch3t XHMI B LY 2 "Tibero &% QILHA"S & DBICH

V$DBLINK
=7 H VSDBLINKE il S M0l 212 O O|E{H 0] A0 HZEE CIOJE{H O] A A0 HEE HoZE
solct
A2 X7 DI OJEIHO| A Z3E S5 HolS 4851 A2 Co|EH 0| A0 HZS MAstn, 3T Eo
El EUMMO| ZREOT HHS M A % AL SAECH E 22 GO[EH 0| A IS AR
S LMt G ZO| H|8S F0|7| YEOICH O/ YA MM E HES MMO| E2 £ HAMOR oI
S Z28 GIix| A% SX EC)

Ct= 2 remote_tiberoE S3lf SELECT 22 &St = V$DBLINKE Sdlf 22 HEE Z3|5t= of|o|Ct,

1D NAME
1 KIM
2 LEE
3 HONG

3 rows selected.

SQL> select * from V$DBLINK;
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OPEN_CURSORS

OWNER_ID

DB_LINK

REMOTE_T IBERO

COMMIT_POINT_STRENGTH

IN_TRANSACTION HETEROGENEOUS

2/ | O E{ H| O] 2 9| commit point strength= 10| C}.

1 row selected.
remote_tibero2| &7 At ID= 158 0|1, HA SHUE HA = U2H EHMMA S s St QUL

&K
S Ut Tibero A0l CH B Cf| OB/ O] A & F 0|, A A
CtE2 HoIHHolA E 3 7|58 S&ESt= olo|tt
SQL> alter session close database link remote_ tibero;
TBR-12056: database link is in use. - @ oL
SQL> commit; .. O ...
Commit succeeded.
SQL> alter session close database link remote_tibero; cee @ L.
Session altered.
. @ ...

SQL> select * from V$DBLINK;

OWNER_ID

DB_LINK

OPEN_CURSORS

IN_TRANSACTION HETEROGENEOUS

0 row selected.
® HIO|E{H|0|A BT 7|52 BRI = AlEJt Afst Ol R 3T CIO/EHO| A IS AISSH E2
20| o= 48 0|7 L 2o|Ch,
@ commit 28 E5| o & EHMM S = F 6O}
® CHAl ClO|E{H|o| A & T J|52] SR E Al=THCt
@ Y= 2= Clo|EH| 0|~ YAJH SEEH 0| S #0lots W 2 VSDBLINKE Soff 2018 4 9lck.
H7& 24 EWMM 185







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| &

It2tA|E . ofelf 2F 2 sql= = 0l 835t

1
[0
Hu
)
QD
>
o
O
<
(!
4
_\'J_
o
4>
30
r|r

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 SYNC]LGWR ASYNC]ARCH ASYNC}"

sgl> alter system set LOG_REPLICATION_1 ENABLE=Y; (No.& A3t F7|3 = H|EA

2H

zo|

S o2 FItot11 X} 5= DESTY| Index= BFEA| =A & X|Z{ O} §tCH O| € E0{ DEST 1A4H &

O| DEST 58 &35

Shef

ol— 7:| o DDLOl Al _u_H oH:_l-
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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

ZAEE oY, 220l 21 op, | AE ot S XS D E ol WS SASICH AR E mhed
= &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 T+UO|M HEE TUO| fIXst= ClAEHEZ| 27+ 1HOA =
o} U X|5H=X| 20150}, E6DB_BLOCK_SI1ZET Primary0i| A7 =l Zd 1} Z-ojof st M &0
o

&£
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| AL 4 2= 242+ Primary2t Standby2| database CI2E{2| 2] HC§ & 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
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9.1. L

XMI9& Tibero Cluster Manager

o
iz
02
o
Il

Tibero Cluster Manager(0| 5t CM)= 22{AH2| 74 = =0| 11 2|2 Ho| & XA BtCt. EE Bt Tibero
Zt

Active Cluster A|H|AE {8 QIARHA

P B2l S X RBICHL CMOIM & 22{ A9 245 14 24

=
ss elatets HE 22 2elste = F o U

CtS2 M CMOAM 22| sttt 2214 2| 220

o File

e Network

e Cluster

Service

DB(Database)

AS(Active Storage)

o VIP

.
®
o
o
c

o

°
>
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o
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ojo
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e
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L
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x
HU
EN
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ne
|0
=
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ot ZLEE S sdstH, JEf Halof| ME 22 S&Hss s 482
S AdE U E/AI} SR HULAE
Efof MY Fd 5 otetstA ek
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= A Ol =
0.2, 4~ U Xx7|3} ul20|E]
= A
9.2.1. A4 MH
2tEH 4 CM_HOMEZ} CM_SIDE & &3l oF ettt Ch&2 1 o M O[T, O] 2|0l RDBMSE A& 5tY| 2
of 2RtV EHSE2 M2 el 7|28 st HF Bt
AW Ay
$CM_HOME CMO| %= d =2 & X|FotCt.
- o)
export CM_HOME=/home/tibero6
$CM_SID LEEAHEY £ U= IDE XNFSCh 24 E= M2 OHE 442 7HH0F Bt
- o)
export CM_SID=cmO
9.2.2. =7|%} nj2i0|E{ M
CME TIPO| = LSt 22 mief0HE2 48 & UL B4 52 AEXIETIPO BAEH2Z gta
K| g OF otH, MEH S22 AL AT X HSHA 42 4+ UL 0| R 7|25t 2 UHECL
=7\ mi2io|E H 07 MY
CM_NAME 4 2 AHE Y4 E Mo node identifier2 £ O|S0|C}t.
MEOHE =9/ CM2 CtE 442 7HA Of BHCt.
CM_UI_PORT g+ cmrctl 3F 0 A Mo CM2E M &5t ELE A
EYHE/I ZEHSO|LL 0| ZE= L E 7H0] S5
A 01 OF BHCE.
CM_RESOURCE_FILE 2= CME|aA mrd ol A2 & X[Fetrt.
CME[aA Ot 2 O 22 480l AL E L
- S S CMO| SEE 2lAASHWES MEHF
7| sl AtEste o
— ALY FUHHE 22 AN M 2 AN oo Xt
=0z =7|3
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=7|2} m2tojg

el
1>
e
4r
X

2

CM_RESOURCE_FILE_BACKUP | A1 &4 CME2|aA IS Y A2 E X| &},

CM_RESOURCE_FILE_BACK |A1&4 CM_RESOURCE_FIL

UP_INTERVAL ol i 2 243 5t

_BACKUP ZZ0| CM 2|44~
|ZH ZHA S LIEFACE (B9 &

>-I'|'|

LOG_LVL_CM M CMO| 218 "7|= &5 ANFstoh
CMo| o 2 218 M&3SHH, 1~6 ALO|2

7HE & AT (124 2)

CM_LOG_DEST

rx
1z

CMO| 28§ &Z HHEHE[E AFettt. 0] 442 BHE
Al o E 20{0f otrt.

(7| 22t $CM_HOME/instance/$CM_SID/log/)

CM_GUARD_LOG_DEST M= CMGuard7t 21 I 8 M A2 0| gf2 BIEA
2H 230 Hof ZZ0{0F Btrt,

(7122t $CM_HOME/instance/$CM_SID/log/cm_guard/)

— Windows= Guard?} EEX| 9 =0

CM_LOG_FILE_SIZE e CM 21 W ol A|of 37|(2E X HFH.

207k A % Y45 0] mrel 3717} 0| S HOIAY
22 Ao 21 00| 25| 1, 2R THA0| 4
Zjof O mof 2 7F M AEC) 742 100KB~1GB A}

Ol9] gts 7HE 4 UL (2l Byte, 7| =&t 10MB)

CM_LOG_TOTAL_SIZE_LIMIT |A1EH CM_LOG_DESTO|AM A|E ot E{ 2|0 ¥d5= 21

nedsel 37| el HUaE A et

A S0 37|29 &0| O] g2 O 7HA =H, 7+&
oIS Ao 24 ot 820 2810 37t
Ch. O] Zt2 100KB~1GB AtO|S| M43t
t. (EH21: byte, 7| =%t 300MB)

CM_TIME_UNIT A4 E4 CME ZHEEZ I AHEE= TR A7+ 2O E K|

ox
o

CM_HEARTBEAT_EXPIRE A1 EH Heartbeat expire2t CH2 = =9 CMO|| EX| 7t M CH=
{2 CMO| otxt2| =0 2ot B&E AlZHS 20| Bt
Z, X = =9 CMO| A Heartbeat expire Al ZH0| X|L}
=5 SAO| X b= CMO| U2, E =2 CM2
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=7|2} m2iojg

A-Ig

=
ENMO| E|X| &= = =9| CMO| 2A| 7F M ZCHD o1 A5}
A =t (22l Z(second), 7| 2%t 300)

CM_NET_EXPIRE_MARGIN

CME Zd EE35tY| ?/ et U ES I 2| Heartbeat expire Al
7tO[C} Of g2 55 CF 4Lt Z0tof S,

(SHRI: Z(second), 7|2 3t: 5)

CM_WATCHDOG_EXPIRE

RDBMS2} CM ALO|0f| watchdog 7| 50| &4 3}=[0f Q)
£ 42 0tE J|ZHexpiration period)S X| & gtC},

=l
12
'9)
=
S
o
N
=l
Ral
2
ot
>
N

fn
re
o
17
_o'ﬂ
Ral
52
|0
g

S o
RDBMS7} A& & 2 2 & & EICh. CM_HEARTBEAT_EX
PIREZLCH &2 @S A&l OF St

(=H2l: Z(second), 7| 24t: 290)

CM_FENCE

CMfence Ol =S AHAZE X E B Yt

CMO| I/O &3S CM_WATCHDOG_EXPIREO]| X| & &l
A ZHECE 22 & A2, CHE CME0| 0| CM2| =E5
HAEOIAM M IAZ]7] 20 O] CMS| === OS
X 2 -5 oF SHCH( D = =9 RDBMSZt /0SS A S
7| <I3H).

19 i

CMfence =2 Olz{et L= s stH, A FE Ao
LRSt2 2 0] S YE XYt H CMO| ROOT 8t
S = JdAEOOF St (7= Ak N)

CM_ENABLE_FAST_NET_ER
ROR_DETECTION

_CM_BLOCK_SIZE

CHE CMEt HZEE HESR DS S HAIE22H

CHE CM2| &Ef st S We| LOtRE + UEF st

Jlss 2YsAZ R E ZE et (IZ248N)

CM I 9| I/O T+l 37| 2 Byte =HR|O|Ct LHE =2
H

A+l OF etr.

9.3.CM

CMO = 2 0| &

02

10

HE2S cmrctl BF O & AL ot & ST

CM2 52

tbcm [option] <argument>
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=M 49

-b CMH z=s dd st

-d CMOZ&g SEettt

-x <file path> X CMO| F=ItE 2las YEE XNFE 20| I 2 exportBiCt,

X A Ccmofl F7HEl 2|4~ 2 S CM_RESOURCE_FILEZ X3
Z20f exportgtCt.

-s CMe| B & 2O =Lt =[5t Wtetf|H o S5E WEO| BAE

-v CMe| HE & 2O &Lt

-h tbocm EZO{0]| T Bt =2 E 2O =L

9.4. HHO0{

9.4.1. cmrctl H&0
cmrctiS New CMOIA 2l AASS 22| U Hof517] 9I5) AFR3H= B2 of seto]Cf.

Z|=2&02l cmrctl BY 0| Y2 Ch3 2 &L

cmrctl <action> <resource_type> [--<attr_key> <attr_val>]...]
a2 My

<action> add, del, show, start, stop, act, deact
<resource_type> network, cluster, service, db, as, vip, file, group, agent
s

Ot action, resource typel| ZT&t2 At E27ts€ 4+ T ULt (O add, file)

22 2HLHE 79 3 CMO| Bisi A cmrctl 3Z 0l 7} attributeE A Z 224 B4 MO{7t Its
Sttt #A MO E € CM L E2[ 0|5t ol = =7t £t 22 AH2Q O|F§ S €1 AU OF ofH, CHS 1t

Z2 attribute=S cmretl BHo| F7t+8tct,

--remote <node_name>@<cluster_name>

CSol oA L2X 3 s E attribute= cmrctl add2} cmrctl del HEHO| = A2 & 4 Qi
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# clsl 8 AH %53 cm2 =59 gias %23
$ cmrctl show --remote cm2@clsi

# clsl 2 2H %3 cml =E=9 tiberol db down
$ cmrctl stop db --name tiberol --remote cml@clsl

# 9749 % resource add ] error ¥4
$ cmrctl add db --name tacl ... --remote cml@clsl
[ERROR] Cannot add (or delete) resource remotely

Xget 221 2H 1 down SEHO[ AL X[ H et e EJFdown SEHY A2 E£= 2XE SE2HLH/ EEO|F
= =S 0= ol HAIXIE 2t

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 2HAH B AAE FII5H7| !let @F 00|

cmrctl add service MH| A Bl AaAE FIL5HT] fet BHO{O|C

cmrctl add db Tibero QIAHAS FIt5H= HHO{0|C

cmrctl add as AS(Active Storage) QI ABEA S FII5t= HFHO{O|C},
cmrctl add vip VIPE SE5t7| fIgt F0o{o|Ct.

cmrctl add group d&= F715t7] fIst @Fo{o|Ct.

cmrctl add agent OOl EE F7t5t7| ?I5t Ho{o|Ct,

cmrctl add network

ol

HEY I EAAE FII517| 2 HHOO|C} U EQ 27t public/private & =0 h2tA Z 2 St attribute
7t LHEICH HER 3 2|2 = interconnectZ AFE S IP, PORT ZRO0|LE VIP S5 2 fIs 228t public

HER 3 QE{HO|A S5 ?oll ALE5t= A O|CE S5 0|0 X Fel HER/AT IHHO|LAE &
A3t AHS 2 2 HEf E A A SHe

cmrctl add network --name <network_name> --nettype <private|public>
—-—ipaddr <network_ipaddr/netmask_addr> --portno <port_no> --ifname <interface_name>

Key Value Type oY
name string HES 3 2[aA 0| F0|Ct. (unique, mandatory)
nettype string HER A 2|A~A2 typeO| Tt

— private : interconnectS 2| A| ST} (7] 2%h)
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Key Value Type My
— public: VIP 2 2 ALZ BT},

ipaddr string interconnect® AtEe IP FAO0|CE (only for nettype ‘private’.
mandatory)

portno integer CM Z+9] interconnect® A2 & X E HSO|CH Ol EEE L= 7F
of €aqf UAO{0F BHCL. (only for nettype 'private’, mandatory)

ifname string public 82 AL ¥ interface name(VIP S5 &)0|LC}. (only for

nettype 'public’, mandatory)

cmrctl add cluster

S LH E[ALE FI16H| 2

5= interconnect, L E 7t S

- =

B TYOOICH 2 A 2|AAk BHO HHOR E 7HAIZO| AS
E

2| X[, VIPE At&st= Z 0 Z 25t public network interface 2

cmrctl add cluster --name <cluster_name> --incnet <network resource_name>

--pubnet <public_network_resource_name> --cfile <file_path>

Key Value Type MY

name string Z2{AH 2|42 0| E0|Ct. (unique, mandatory)

incnet string interconnect 8= 2 A28 U ERQ 3 2| & A 0] F0| . (mandatory)

pubnet string public EEZ ALSE HERK T 2[|AA O|S0|CL VIPE AHEStE
4 S5eth

cfile string(file path) E2{AH oY HZ0|Ct Z0H,)E &6t o2 7 S5 & U

Ct. (mandatory)

cfile attribute2| 4 % 7+ 20l '+'E £0|™ TASE 4 Z(diskstring)

2 Q14 Bict,
- OfAl 1) SHIE 22 ALESEH
--cfile "/dev/sda,/dev/sdb,/dev/sdc"
-—cfile "/mnt/filel,/mnt/file2,/mnt/File3"

--cfile "+/dev/sda,/dev/sdb,/dev/sdc"

Lt BZATASEZE =8 + UL

"+/dev/sdb'Et= BE2= 222 QIASHA| R &
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Key Value Type

M

-—cfile "+/dev/sda,+/dev/sdb"

--cfile "/dev/sda,+/dev/sdb"

TASE HAZE AHE25t= A AS_DISKSTRING2 Z X|H 6t C|A
A9} LIE0| =71E C|AE B E iT*_?:,oHO# SO} MM, O A3
ZI17F o A5l = A2 wildcard AF2 S H & BC}

[‘Oll

— Oflxl 3) L4=0| FItE /devisddE 1 ot= B
-—cfile "+/dev/sd*"

--cfile "+/dev/sda,/dev/sdb,/dev/sdc,/dev/sdd"

— Oflxl 4) L350 F7t2 sddE 112dotX| £t H <. sdd7t FIt=|
0 TAS rebalance0i 2|3H cfiIeQI AR 7t HHEH cmO| cfilee2
ZHX| 26HA 2 4 QUC} 0| AR cluster M| 2H S Etcfile M S

0| €5t
--cfile "+/dev/sda,/dev/sdb,/dev/sdc"
ZO0| M TAST} 22| 5t= CIATE *+ prefix 81

|™ raw deviceZ QI AISHA =0 TASC|A3

=
o
%%Mﬂ%%%se x| 7t LR3I,

i
_o'ﬂ
m o

— O M| 5) TAS7t AFE &9 /devisdags HHMA &= ES

-—cfile "/dev/sda"

LAEEX| MHE AFSE E 0= CiSa 20| X et
— Ol Al 6)

-—cfile "-"

[&]

1. cfileS TAS 8 B 27} Ol raw devicelLt T Z X| PSS B &

o
S NE XIYote 2 S ATTICHIL YA,

2. e E|AA0 R ALEANIE #5222 FItot= 20| ofL el
S AE 2laAg cfle2 SSE LHE2 2 X
diskstringS S =3+ A2 +0, +1, +22 22 HEY
= Cf
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cmrctl add service

MH[A BIAAE FI15HY| 9ot BEOO|CH MH| A= SHAHEE 2 A0 A ofEH MH[AE K|
3ote QUAEHAS Fets £2h2|5HY] f[et 7HE Ol Tt
cmrctl add service --name <service_name> --type <DB]AS> --mode <AC]HA>
--cname <cluster_resource_name>
Key Value Type My
name string MH|A 2][AA O F0|Ct. (unique, mandatory)
MH|A B A4 0| F2 ol g AH| A2 0 @ 5| = DB2| DB_NAME
Itetal e 2F ZHotof SHEHTASE Tip It 0l DB_NAMES oA
& &[X| 2 H=CHH MH| A9 O] 1 Z0t0F BHrY).
type string MH[ A EFRIO[ Y.
— DB : Tibero QI A AT S & SH= AMH[AO[CH (7] 28F)
— AS: TAS B AJ} E&H5H= A H| A0|C},
mode string MH|A QIAEA S AEHZ 2 E0|C
— AC : Bt MH[ 20 CHot QIARA AT {2 =20l SA0] &
A0 SE st ZEO|CH (V= 4k)
— HA: 8k MH[20]| Cf 8t QIARA AT} SHADE S5 TSt 22
oltt.
cname string e MHlA 2laAT 5" SHAH 244~ O|FO0|Hh
(mandatory)
AS MH| A9 A oF 22 AH T SHHPH S5 J7HsSH MH|A 2lanr s SE SHAHE XNEEH =
7t5t= 5 50 =], 8t L =0 FII5HH s = =0 fot 2HAHC EE 20| AS2 2 S/ECL
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cmrctl add db

Tibero QIAEA

i
a4l

75tz BEO{0|Ct. DB type2| AMH| A0 BF =7t 7t5 50t

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 T DB QI AE A
o| TB_SID2} &3l 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+ & = 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 £& st S&517| 2[9
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 Mff defaultE £l = LI O|C 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
8 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|LCE AS typel| AMH[ A0 CH R} 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 2| A AT & MH[A 2| A A 0] F0| Tt (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 T 0[Ct (recom
mended)

retry_cnt integer Z|CH retry A| = 3 £0|C} (7| 24k 3)

retry_interval |integer retry A| = 7+ 0|C},
(TRl =, 7|24k O(retry 7| 5 A& SR 28))

O| TB_SID2} S al of StCt, envfileO| &8 AH =2 "cmrctl

>
(0]
m
N
[>
1o
>
QD
3
D
rlo
:Oé
o
>
(0]
ro
|>
|>

cmrctl add vip
VIPE S£5}7| ?I5HA = tbecmO| ROOT Hete Z A= 0] QL 0{0F 5HH, svecname2 2 X|H & A{H| A0
pubnet attribute7t S5 =0 QL0{OF L}, BHAEE 4~ PATHO] /sbin Z 27t &3 UK 2™ VIP aliasof &
Ijst=2 = =Qlsh Of st ESkvip 7|5 AHE S 2I5H net-toolsE HH= Al A X|5H OF StCt.

cmrctl add vip --name <vip_name> --node <CM_SID> --svchame <service_name>
--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 BEHE ATt = =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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cmrctl add group

=7 6P7| et FFojoltt. 52 ELHEtE B8 oM M Sshs o] ES HE
=

cmrctl add group --name <group_name> --grptype <group_type> --failover <true|false>

--cname <cluster_resource_name>

Key Value Type My
name string & 2l&24 0| 0|}, (unique, mandatory)
grptype string &2 EtRO|L}. (optional)

5o FE HEHI] et 8=0|Th (7] =4t NONE)

failover string &0l &80 0| E Q| failover 7|5 AHE O £0]|Ct.

— true: |O|M EJI ZEEQU S W failover 7| 5 AHS 6 £0|C}.
(71 =2k, optinal)

— false : 0f| O| ™ E = failover®| X| &=C}.

cname string e MH[A 2[aATdt £g FHAH ga4 0| F0|Ch
(mandatory)

a5 elares EE SHAHE XE5HH FI6HEF 50 =], e = =0 FI65HH sl S = =71 £

E2{AHS RE LEO XS E S/REC

cmrctl add agent

cmrctl add agent --name <agent_resource_hame> --grpname <group_name>
--script <script_path> --retry_cnt <retry cnt>
-—pubnet <publinc_network resource_name>

Key Value Type MY
name string 01|0|7‘._ 2|22 Ol F0[CH O O| ™M E 2| AA2] pname &2 5}
DASH= O O] EQ| O| F2t SYSHOF Bt SFE 0| F2 =2
pidE & =Ct. (unique, mandatory)
grpname string OO|™ME E|AAVE&E OF 2|2 0[F0|Ct (mandatory)
script string(file path) OO|ME HEE Rl Y AT ES AU Z=ZO|Ct
(mandatory)
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Key Value Type oYy
OO|MEEZ HEo ATJEEE 7 XU SSotH cmollM F
J|Mog AR EE £335IC}

retry_cnt integer Z|CH retry Al = B £O|LC}. (7| =2k 3)

pubnet string pubilc U ER 3 = 22 2F 9 failover Z=710| OtL| 2 £ failover
ZHO HERKIE FIt5t7| 918 0|}, (optional)

9.4.1.2. cmrctl del (delete)

E X
=

S A

= AA5H7] f1et BE0{0[0{, DOWN = DEACT &Ef 2| 2| A~ AT

cmrctl del <resource_type> --name <resource_name>

9.4.1.3. cmrctl show

ox
Ho
1]
Jo
o
ofr
N
10
o
a

CMO| S5= 2|22

CE2l 37HK YE 22 ALE0| 7ts ottt

TdEH2
— cmrctl show
Ml cM O =0 S5E 2lAA0 S5 EHiCt
cmrctl show all

xf cm o 22

— cmrctl show <resource_type>

M Ccm O =0 SEE 2|AAFE F <resource_type>2)

S AHO SEE ZE LE9 2AA9 5ES

=1 AT

— cmrctl show <resource_type> --name <resource_name>

K™t EF 2oL MAMT HEE £ oY,
9.4.1.4. cmrctl start
EX 2 AAE ARSI 98t HHolo| o}, MH|A 2lAAS
HAE 7| sAIZICH

startst= 49

sil'g

AA| 7HS St

MH[AO| Hot 2= Q1A

cmrctl start <resource_type> --name <resource_name> [--option <options>]

9.4.1.5. cmrctl stop

A

OII

[> o
o b

1T
> M

SA5t7]
7l

C}. tESH auto-restart 7| S0| S22 5

rmodm

N

™ SX| = L

gt 3Z0{o|Tt MH[A EI/\/\E stopst= 7 ol g MH[ L0 H8t 2= Q1A
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:Oé
0z
Olor
o
o
>
ro
o
=2
of
>
i
o
[>
i

on

auto-restart ZTEJI S Z0| ME|AQ| QIAEHAT ZSXE AR
28 MAHAAZF= 7[SO|C

cmrctl stop <resource_type> --name <resource_name> [--option <options>]

9.4.1.6. cmrctl act

CHZ 2l O| R 2 2l&l deactivate®l 2| AAE CHA| activateA|74 37| 2 HHO{O|C

| 2125t retry cnt(71 2%k 3) O A startS £ =0 £ ALjst AL

ok
=

e DB E= ASE|AAE FIt

o A2 X}t emrctl deact BEH O E HA|E O Z AR50 H| 2 SIA|ZI AR

MHE[A B[ AAE actstE A0 = ol MH[A 2[AAL] AIAEA SO Cf 8 auto-restart 7| 52 SEHA|

7| Ch= 20| 2 AFSE T

cmrctl act <resource_type> --name <resource_name>

9.4.1.7. cmrctl deact

EXN 2| AAE deactivateA| H T 7| Q 8t HZ0{0| M, deactivate®! 2| &A= auto-restart T AH0| A &| 2| =

C AH| A E|AAE deactstE R0 = il D MH[ A B AA9 AIAFHA SO Cf St auto-restart 7| s2 =

AAZI A= 2Rl =2 ASE T

cmrctl deact <resource type> --name <resource_name>

9.4.1.8. cmrctl modify

A9 retry_cnt, retry_interval2 HE A7 F7| ?[SF BHO{O|C}.

cmrctl modify <resource_type> --name <resource_name> [--option <options>]

9.4.2. crfconf &0

cmretl BE 02| A CMO| 222! HEf Y If CMO| H&E5H ALEXIEE|AAE 2E|E + U= BEH
2t™, crfconf= CMO| 2 Z 210l ZEf mf CM TIPO| X|EE Z 20| U= CM 2|2 mpdof HZ5Ho|
g oeds teled + U= 5t REE[E[OCH CM 2[4 A Hhd ol E S Hio[H 2] IHA0[7| I 20| AL
A7tz o S 8 4 U TEtM, AFEA7FCME FE 57| ©of CM 2| a4 Thof U= 24
A HEE HESHH M crfconfE ALE5H0] AstE Y e s 4+ ACH

crfconfe| AHEH 2 cmrctl2t S SHH, AL 7tS S actionO| add, del, show2| 37tA| 2 A SHEICh= & Bt
Ct=Cf,

crfconf <action> <resource_type> [--<attr_key> <attr_val>|...]

CMO| 2[AA o A + U= CM 32 &0 M= crfconfE +H S Of T 22 02 E &5

St Ao X e|El
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$ crfconf show
[ERROR] CM is online. use “cmrctl® command
crfcont failed!
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9.5. Cluster Resource?| ROOT B2 E

CMO| VIP S &2 2 2Y 2|25 2| i SHAH FH 0| 25 ROOT #EHo|0{0F 5t= &
Of LM ST}, kA A0 = ROOT ZE2t= Z0| EX 5= O, {EH S2{AE0| E&t=
E CME0| ROOT Atz AL QS I I 23 AE = ROOT ZE7} EICH ROOT ZE2| 2 AH
ROOT ZEE |X|5t7| /sl ROOT # 30| §l= CMO| H&5t= A U=Ct

Ct2 2 23 AHJF ROOT EEJ} E|= & JHX| o 0| C}.

o S{AE{0f {2 H&8H CMO| ROOT HEIC R K9 Xl AR

OI d2od

5 ROOT #

AE{E AIZHRE| ROOT 2EJH B2 2, 0] 0|22 S22 AE 0 H&5353 & CM
2 AHE 0o Z 0| 7SSt

ro

|-o|| ”-”-U
n

o S2{AFE] LS| ROOT AE22 AMHL|X] 22 =ES0| 2F downE B
H

57 LEZ2 F4 &

T EE=ROOT #teZ A L

2HLEEE OHRAIZIH, 22 AHO| ’§1+0H°'L CM% 37474 = 1, 37| 25 ROOT Hets

S 2 28 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{0F0F SHCt,

_|—|—

ROOT ZE Z2{AFH0| = ROOT #5H0| gl= CMO| £& 4+ g2 22, ROOT ZE 22{AHE ROOT

DEJtOtH E2{AHZE UEHH ZE iEOHH 22 AHE downAlZl ¥ ROOT # 0] 2l&= CMO| A
= 2 AHO| &M= S off OF §tCt &, ROOT 2 E7} ot 23 A0 = ROOT # & | 701 &2 10|

CMO| &8 4 QX2 ROOT HeHE 71Xl CMO| 2t sl = VIP AFE0| E7tssithe H S

QULCH.

CMO| ROOT 8+ 71X 1 AHE| Q=X 9 22{ AE|7} ROOT REQIX| & ChSo| WHo= ol
(@]
cmrctl show cluster --name “"cluster name*®

C}2 2 2-node-clusterOil Al & == 2 F ROOT #3H0| /= CM2 2 & £ 5 AH&H0| Tt . Status2 UP 0|
(ROOT)ZH= EA| £ cluster7t ROOT 2 =2 90|35+, NODE LISTO| Mst 20 R2 Zt == CM9
ROOT # et AR/ E 20| gtct.

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|
| 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} 2111, 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 |
| cm0 123.1.1.1/29000 uP Y M 30 35|
cml 124.1.1.1/29100 uP Y [ LOCAL ] |

gt = EJFROOT #

oo
|y
o= Yo 4ol

| A= CM2 2 EAHO H&6tH1

,CIE == ROOT #gH2 712l CM

stO
L= 2H D MstOf| RO| /U 10, 22 AE 7 ROOT 2 =7} OtL| 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 A4E0M FE #HBH0| gle 1H = =2 23 AH & stopAl 7! = CHA| cluster startS
St = Ao|Ch 18 = E0AM S AE 7| stopE 22 25 S AEO| ROOT gt = =8 HA &1,

i

S

olof met 22{AE{7F ROOT ZE7H & & &olg 4 Qlrt £5F 22/ AE 7t ROOT ZE0/2&, ROOT #
oH0l gl= 1¥ = CM2 S LH MY 52 4 g =0

R

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

-2 =

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 1P/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

= ZoM= TACS = ?lol Linux 230 &g 4 U= oM E 2o

1H = =0 A2 TB_SID2 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. 92 7|3t mietnlEfof 2 4 50| 374
O|22 1 37f= HH=Al 2F5HOf BHrt.

1. 20AAME 1H T EE /AT CMTIP It & 1 = =2| $TB_HOME/config OF2H 0l cm1.tip2 £, 2
H LS5 QSHCMTIP IHY 2 281 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 &8l 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. Lt 22 TACE TIP It = Ao OF Bt

= A= 1H =5 28t TAC TIP It & 1# = =2| $TB_HOME/config OF2{0i| acl.tip2 2, 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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Z+ Tibero Active Cluster'g =M Z+ Oi2tA|E &9l o0& & 4 ACHE OAM oAM= 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 #cm12 CM_UI_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

CLERH Y S 5tH HX CMS A A|7{0} 5t=0], 0| £ A = CM_SID7} &AM =9 5t TIP
tOF SHEH(2tA & Ol K| 0l A{ = CM_SIDZt cm10{ Of BHC}.

144
e

|
ﬁ
°
o
B
my
(@)

CM_SIDE Hds5t7| ?laf ot2iel LH8S EHo|Zol 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
ol
0

4. 0|2 CM_SID 4™ & 2t=olH, o2 o HHNE 0| sl CME &
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2 glct,

M

tbcm -b

©= RYEQUCIR, ChE 3 20|

=

MO
o

o
CM Guard daemon started up.
import resources from "/home/tibero6/cml_res.crf”...

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

Tibero cluster manager started up.
Local node name is (cml1:8635).

=2 O E 20 cml_res.crf 2= 2] A A HE
AA0| e M2 S0| MEECY,

O] 2 AHX|11 LI'H CM_RESOURCE_FILEO| A X3l
g2

of =1t 20| 30 E & etrt

78 JHE =Helst| 9

o+Qt7| I 20| CLUSTER,

2 EH CMe
LS M

show
AH2LO|CHOE! Ot | 2| AAE SFBHA|

cmrctl

Cts 2t &0| Li20tH F A0l
TYPE, NAME, STATUS, DETAILO| 25 HlZto|C}).
Resource List of Node cml
CLUSTER TYPE NAME STATUS DETAIL
£ S5ttt

HA ofef el BFOME HERA 2oL
cmrctl add network --name netl --ipaddr 123.1.1.1 --portno 29000

0

M
_|
r

OB gAATEELH IS}

MIOA™
o O T
Resource add success! (network, netl)
7. CHAl B &1 cmrctl showE O| 5t 2[AA MBS &QlstH Chgat 20| EFE L
Resource List of Node cml
CLUSTER TYPE NAME STATUS DETAIL
COMMON network netl UP (private) 123.1.1.1/29000
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T ECiE 02 o

Ct. ol cfileO| X ZH=!

mpn

8. LIZLZ ofcfo HEFot &2 WHZE SHAHE S5t
O =Otof ot &S cfile 2= 37 CLlA30 A=SF X|F5H Of SOt
cmrctl add cluster --name clsl --incnet netl --cfile /"shared disk ZZ"/clsl _cfile
d3H2 2 SHAH E|AaAT SEEH OHZ2 20| EFE L
Resource add success! (cluster, clsl)
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 22 AH of2fof TAC AMH[A 2|AaAE SES|0F st=0|, 10 M S AH clsls 2d 3t
7{ Of Bt
cmrctl start cluster --name clsl
SSHLE SHAHI A ZEH ChF 20| SHECho|m i stotH, cfile0| M EE CIEEHZ S
o2 ATHEN =US 7HsH0| =)
SUCCESS!
1 cmrctl showE 0| &5t 2| aA MEf S 2telstH CHZ i 20| S E Ot
Resource List of Node cml
CLUSTER TYPE NAME STATUS DETAIL
COMMON network netl UP (private) 123.1.1.1/29000
COMMON cluster clsl UP inc: netl, pub: N/A
clsl file clsl1:0 UP /"shared disk A ="/clsl_cfile

A S SEeLOM, MH| A2 0] 2 LSS0 2H= HI 0| B H|

off MHIA B[AAS

RO Z2 HIFHE 0|35
O] A 2| O| 1t ZOt0F Sty
cmrctl add service --name ac --cname clsl
™ o242 ¢o| ==

dEHE S5oH I

Resource add success! (service, ac)
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to|

[

ol
2
o
0jo
H
m
°
I
18
rn
o

ol

13 cmrctl showE O| &5t 2| &aA A E

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 AZ"/clsl _cfile
clsl service ac DOWN Database, Active Cluster (auto-restart: OFF)
WU OHX| 22 2 DB 2| AL 5 SS ettt

O 7| M --name?| Zt2 Active ClusterOil A i & = =7} AF2 TB_SID(Z 0| & 0| A = ac0E At 3)9

HA T
Z0}Of StCt acOE &t 24 4+~ M- 2 B2 enviile2 /homeftibero6/ Otz 0l envfile_acl2 2 X &
SEA L.
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 2elstH 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{ Hi| O] A A4 A" 1pF Of 21
~ 6 7ER| 2] b b

=
dAstoh Y S sSts O 52l F 7K RAMSE XFHOF e

mo Mo

Ct.

o

O{ =010}

HWEe==

rlo
Vi

— tbsqlZ H&35t7] /6l thdsn.tbr2 MY & o CtS 1 2

ac0=(
(INSTANCE=(HOST=123.1.1.1)
(PORT=21000)
(DB_NAME=ac)
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- 8% % "10.5. TACE ?[2F HIO[E{H| O] & "0l M T O|E{H| O] AF TS
"ac" (YA =St MH|A E[AA0[ O] F)2 off OF Strt. B O|E{H| O] A 89 =
show?| Z 2tof| A CHS 1t 20| STATUSIH 25 UP2 Z HE{Of [Tt

[ CREATE DATABASE
2= oKD L, emrctl

Resource List of Node cml

CLUSTER TYPE NAME STATUS DETAIL
COMMON network netl UP (private) 123.1.1.1/29000
COMMON cluster clsl UP 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

7.0[ZM R =0 Mo #+40] BRCEE OIN Bt ==& F+dalfOF ettt HA| 2 L= =9 thdsn.tbr €78
S O 2 059 B0 =8 AU 2 YHGTL o|f Rojg H2 SHLAHE FIHE M cfile?] 22
7t M 1 =20l M A E Tt cfileQ B 2 2F 20H0F BHTY,

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 ZZ"/clsl_cfile
cmrctl start cluster --name clsl

18 cmrctl showE s 23 Chs it 20| MH|ATF 00| SFEO A= AS 2ele 4 ULt Of = cfiled] U
= W8S cml0M AF 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)

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.

A

TAS-TAC 4

= HoM= HX TASE F+dst= 2HEof tisi A A Bt

CHS 2 TAS-TAC(Tibero Active Storage - Tibero Active Cluster)2| 714 & Il Linux A0 &8 4
= O|dlo]Ct.

1#H =0 A TASE @8t TB_SIDE asl, TACE ? &t TB_SIDE acl, CME ?/& CM_SIDE cm12 2
StCH TB_SIDE A O Al L8 2 asl.tip2 1#H = =2| $TB_HOME/config/asl.tipdil X &St

|
I\)

H =0 M TASE @ISt TB_SIDE as2, TACS ¢St TB_SIDE ac2, CM2 ?/ 8t CM_SIDE cm2&
StCH TB_SIDE A O M L S as2.tip2 2 = =9 $TB_HOME/config/as2.tipoll A Z&tCt TASE
DB_NAMES X & 35IX| 211, TACE DB_NAMES ac® $tc.

S52 TASS T#d5tl “9.6. TAC 770 €=l 28 +doliM =

ol
02t
o
N

1. cml.tip2t cm2.tip2 “9.6. TAC T+&"g &t 1al A g StCt.

CS TIP I L S0 A M 22 AFO| = S CrFet XS 2 MY #0[11, A4S SHO| A =g +
ACH= MO M= raw CIHFO| A AFESHA] 2411, 2h219] 30| 5GB! /data/disk012t /data/disk02

of= F Il S AFgSH st RHO = =8 5= oo, tl A3 744 2 "Tibero Active Storage
ZE|XF QL M Ol "Al.2 T AT FH["E &HAET

<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 #3

AS_ALLOW_ONLY_RAW_DISKS=N #RAW TlH}O]AS A}E3}A] ¢kom= o] AFo] g3},
AS_THR_CNT=10

AS_DISKSTRING=""/data/*" #/data/disk013} data/dis02= Al-&3l2 2 /data/*#S =U}.

<as2.tip>
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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 T]H}o] AZ Alg&}x] ¢kom=m o] dAo] IQsir).
AS_THR_CNT=10

AS_DISKSTRING="/data/*" #/data/disk01Z} data/dis02%5 AM&3tE2E /data/*#S .

2. TASE TIP Lt 0| FH|EHM 1H L ERE &M E HY ST,

Skl

-

ﬁﬂlﬁiEWmen@A&mmﬂgiﬂﬁ%¢%§§§QL1$CM%$'ﬁ@ﬂﬂﬂﬂ
FItoteE MK %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

3.0f2oz 22z AH

i
on

SofiOF st=0l, ChZ 1t 20| cfile £Z0| A0l AM A SEtRICE,

cmrctl add cluster --name clsl --incnet netl --cfile "+/data/*"

4. MBXCZ £ QUCHH TB_SIDS as12 Z export 8t & CHZ9| HMES £ 510] TAS QIAEH A
g Y 2CH"9.6. TAC 7" E2| SHAH S startAl 7| X Z=C).
tbboot nomount

5 220| 22 =M thsqlg Soll TAS QI AHA0 H&5510 TS 22 sqlZ T AT AHO|AE BHEC
WSWMEﬂMmE:WmﬂIEWIimmmmeﬁﬂéﬁ%WTHmeﬁolEQWE

% 4 Aok,

ﬂ

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, TASQUAHAT ZREUSS &0IsH 5 ol o HMES S3f cluster
S ™ALt

cmrctl start cluster --name clsl
7. 21 ¥ cmrctl showE 0| &6l 2| A~AE &lell ¥ S 40| &3] =Tt

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| L4222l HUMEE ALESI0] as& AMH|A 2|AAE SFTHCOL

cmrctl add service --name as --cname clsl --type as

9. L= 2 2 asE S5t envfile2 tibero6/ Ot2H O] envfile for as12 2 X &stQ 11, --name2| g2 TIP
ool A== O] 92l as1Z af Of BtCt,

cmrctl add as --name asl --svcname as --dbhome /home/tibero6
--envfile /home/tibero6/envfile_for_asl

NS HMEE Soll TAS QIAHAE normal EEZ F8A|ZICE
cmrctl start service --name as
30

cmrctl start as --name asl

Ct= it 20| thsqlZ HAMES

>
oz
_O’ﬂ

tbsql sys/tibero@asl
sql> alter diskspace dsO add thread 1;

2 AT|THR| Rt2™ LHHX| 2H L E0|ME TAS QIABA S X2 &H|7F 2t2 & A0,

2H = =0f| A export CM_SID=cm2%} export TB_SID=as2 HMH EE 3510 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 portnot 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[ Al cmrctl shows & &5l 2 L2 20| MH| AT SFE A S =eld 4+ 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 as --dbhome /home/tibero6
-—envfile /home/tibero6/envfile_for_as2
cmrctl start as --name as2

15 H A

1

2= 9 g0l

02

Z[ACHH ZF .- 20| M Q| emrctl show?| Z 1t= CS 1} 20| £ =t
— == 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 cls1:0 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&=0l, LHE2 TS 2 Z0| ot
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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
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— O =
vfile_aclit envfile_ac2E THSULY. envfileol| CHEH LHE 2 “9.4.1.1. cmrctl add"2} “9.6. TAC +4"2
P SO,

T.TACE TIP YU S MESIHOH, 2t LL=of Ofgfo] HUES SHEHCHZE L= =9 TB_HOMEO| en
g 1.

R

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

1BOA 1HH ==0|M “10.5. TACE <8t I O|E{H| O] A A A9 2”._* B 6H K| 2td S s> otCt, Oy
DB QIAEIAZE 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& 4442 6H K| 2 F S +HSt D LIH CH22 BFHE Sall 2 ==
01| DBE ¥ TAS-TAC #d & OtEICt. Ch OB H| 0| AE M5tz HFOIA logfile?] E2E X
g M 0f = '+DS0/log001'(+= TASE B2 S HA|St, DSO= A 45t diskspace2| 0| &0|LCt.)
o Z2 TASE B2 E AHEdl OF 8L

cmrctl start service --name ac

9.8. HA Service 7+

= A0 M= HA(High Availability) 7+ S @Il Linux 2HE0AM & 0g 4 U

rr

OilME 238

rol

=

HAE Tdsts Y2 TACR HI5H0] tiput® 4F 2t MH[ A 2[ 220 --mode haZt S0{17t= AT Tt
2t 14 = =9 TB_SID= hal, CM_SID= cm10| 1, 2 = =2| TB_SID= ha2, CM_SID= cm20| Lt
1. cml.tipZt cm2.tip2 “9.6. TAC 41"l M QF 20| 243+, hal.tipZt ha2.tipPF CH23t ZHo| =hAd 6t

CHE MM = A2 282 ?ol 22 AFH0 F =5 57O,
<hal.tip>

DB_NAME=ha #DB_NAMEY acl¥} ac27} #2 #e 7ldd.
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_NAMEZ 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_SI1ZE=1G
MEMORY_TARGET=2G

CLUSTER_DATABASE=Y
THREAD=0  #TAColA 9} @2 hal¥ ha27} £ thread, UNDO_TABLESPACE #tS 7}XIth.
UNDO_TABLESPACE=UNDOO

LOCAL_CLUSTER_ADDR=123.1.1.1
LOCAL_CLUSTER_PORT=31100
CM_PORT=8655

2. HAZ TIP I+ 0| FH|E[QI2L], hal®t ha2& ?IE envfileg THE £ LU 22 HMER HERJZ
2t 28{AH, MH|A, HAS S 25t}

- 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 --cnhame clsl --mode ha
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3. O|X 2&EE HIO|E{H| O] A F 2HS0{0F

cmrctl add db --name hal --dbhome /home/tibero6 --envfile /home/tibero6/envfile_hal

-2H =

export CM_SID=cm2

export TB_SID=ha2

tbcm -b

cmrctl add network --name netl --ipaddr 123.1.1.1 --portno 29100

cmrctl add cluster --name clsl —--incnet netl --cfile /home/tibero6/cfile/clsl cfile
cmrctl start cluster --name clsl

cmrctl add db --name ha2 --dbhome /home/tibero6 --envfile /home/tibero6/envfile_ha2

roh

FC},

HX NOMOUNT ZEZ 2E$t F single Tibero 0| A2t 22 YA S 2 OO|EHH| 0| AE HHFHEL O
system.shE s 5tH O|O[E{H| 0| A M5 O| tEECE OIX|UC 2 CZO HUMEES 1H 20| &
ofH 1H L EJHCIR2EQYS I 28H 20| DB QA AT AME[AH ECHAIH = =7} Active, 2H

£ Standby2t? 5t8 O] += cmrctl show service --name haZ &0l 7+ 35tCH).

In ol ol

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 I

| NID Status HA MODE |

| 1 UP Active |
| 2 DOWN Standby |

QRO 1 L EJH O 50 28 =T ASAHEH, 1H L =T deact={UAS + UL O|H EF
deact® 2|AAE actA|Z{FH 1 E7} standbyZt &[0 28 = E £ failoverstA| ElCt.
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9.9.

CM Observer +M

CM Observer= Tibero-TSC X0 A ZtA| CHAO| £l = CME IS SAI2 ELHE TSCZ2| failover 3
2 X| /st CM Observer= 11 2H&| 5+2] CM2t2| heartbeat 2! DB #1510 CH S M A|X| & F 11 #ond,
O| £ 7|gtst0d failover?| &3S Z2 73 StCt.

CM Observerg #d st Y 2 LEH QI CME 7145t P

B Ol CMO| Ot Observer = =2 S&etE BAISH F0{0F 5tH, 1 24| 5tef CM = ES1 sAIe
Observer port= HA|5H Z=0{ OF StC},

A 5te] CME TSC 9 & & # DB MH|AE S=& I0fl Observer®| ip, port X TSC IDE SAlsH =
O{0FsHH(CM2 0| 2t 2 S3lf Observer0l SSE Ct) E£5t DB= TIP ItYoll ¥% mi2to|HE X s =
O1Of St LIH X[ = YEHE QI TSC 74 1t FAFSHL}.

Observer= £ CH & CM, Instance S 2t 52 El HWO A SZHA| 740} 5tH, ObserverZt &%fst= &H| =
troubleproofsi OF StCt. Pt S E HWIt Ot B2 7| S0| AetE 4 QUL £S5 TSC L2l CME2
MEZ CHE CM NAMES 71X OF §HCY,

0.9.1. edHE MH

CM Observer= CM2t OtEHILX| 2 24 #H 4 CM_HOMEZXZ CM_SIDE & &35l OF SHCt.

Ct=2 44 ollojtt

g g
$CM_HOME CM Observer?t 4% 2 B2 & X|Fetot.
- of)

export CM_HOME=/home/tibero7

Aled

AE U= IDE N Fetoh 24 = E= M2 HHE gt 7H90F ettt

A
™ M

i
w

$CM_SID (=

- o

~—

export CM_SID=cmobs

9.9.2. mt2ojE] ¥F

2 H0o|M = CM Observer =7|3} Tl2t0|E{ 2} ObserverE AF235tE A2 Z 4 DB It2H0|E{0f CH 5H A

=

2yt
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9.9.2.1. =73} uta}o|E

CM Observer& TIPO| = EP% 2 mENHESS 488 o UL 2 S52 ASAIETIPO| AH
o] 0 z

A =
S 2 gt= XNFalOF 5tH, e} 52 AEXIL XN F5HA @2 4+ AL 0| B 72422 LHECL

=7|2} u}2}0|E
CM_NAME

E

oix [um

| 4

1=}

Observer2| identifier2 & O|&0|Ct ME CHE L E9
CM2 CIE 42 7N Of BtLt,

CM_MODE_OBSERVER

]
>

CM - =7} Observer 2E 2 S &&-2 M A| 5l T0{ 0 &t
Ch (Y2 4 H)

CM_UI_PORT

e
>

cmrctl BZ O Al S H01| cCmMe =z E ol= 8L E At
R EQI TE H
QLO{ OF StLCt,

POII
ﬁ
©
e
m
.
H‘
n
N
2
Q
N

CM_OBSERVER_PORT

]
N

CM Observer2} 1 2tA|CHA CME 1 HASHY| 98t 2
CEANEEHESRT XE #HSO0|C

CM_OBSERVER_EXPIRE A1 EH CM Observer expirezt ZtA| 52| CMOI| = A| 7t 4 ZACt
= 712 CM Observer0| 20txE| =0 Z RSt BEE A7t
£ o|n|stCt &, #A| 5t2] CM & Heartbeat expire Al
ZH0] A|Lt=5 SAI0| E|X| 2f= CMO| 2T, CM Ob
server= s810| E|X| F= = =2 CMOl| 2H| 7t E 2 T
1 QIAISHA =ICt O] 22 CM_HEARTBEAT_EXPIRE
2} CM_NET_EXPIRE_MARGINS C{ 8t gt £ C} 2H0}0f
SHCH (TH2l: =(second), 7| 2gt: 60)

LOG_LVL_CM A1 E4 CMO| 218 H7|= &8 X|FStCt 440
CMO| E1 H2 215 X &s5hH, 1~6 ALO

JHE 2 QUL (ZI2 4 2)

o Eﬁ
oﬁ HIr
> o
NS
mo Jh

H
[

CM_LOG_DEST M= CMO| 218 =& t=EH2[E XFetot o] €t
Al Ao Z=20{0F Bt

rlo
In

(P12 4t $CM_HOME/instance/$CM_SID/log/)

CM_LOG_FILE_SIZE MEd CM 21 mt ol 2|cf 37|(8&)E X H ot

RO AS Q=0 el 37171 0] gt 5o
2 E? M 20 ol E5| 1, MER Tto] 4y
Zlof O ool 237F XN EICH 282 100KB~1GB At
ol9] §gts 7HE & UL (H: Byte, 7| = &L 10MB)

CM_LOG_TOTAL_SIZE_LIMIT |AE4 CM_LOG_DESTO| M X[ H et CIZE 2|0 4 d= =21

oS0 37| Bl LS X F et

2] OUse
1 o

|
oE otYs

=

37]°] g0l 0] 42 HOI7HAl EB, I
AFK Q
A

I =
224 ohed EE0| 28101 S7t
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=7\t ul2jo|g 07 (MY
stz AS UL O] 42 100KB~1GB ARO|2] F 44t
2 7t 4 UL (B byte, 7| 24t 300MB)
CM_TIME_UNIT M EH CMES ZHEEE M ArBE = TR A|ZHe] 20| & X F st
Ch (EH9l: 0.1%, 7| 24k 10)
9.9.2.2. E£ DB u}2}d|Ef
CM ObserverE HAX O Z AF235}7| 2|5 DB TIPO| Observerdi| CH &+ TH2t0|E{ S 44 & 3l OF St}
m}abo|E oy
STANDBY_USE_OBSERVER | Y& 0l Tibero-TSC 7t =0l A ObserverS S3f 2| 2 Failovers
MNHSXE AYSCH (Eae EH 2HY)
AlS
9.9.3. CM Observer &l&H
CM Observer 4 &2 &3 0| F9 ZHE2 cmrctl HHO E AL 35I| 3 SHOY
CM Observer= CHZ O W o 2 M SIC},
tbcmobs [option]
e [option]
=M oY
-b CM Observer Ol 2= & & St}
-d CM Observer Ol 22 S =8t}
-s CM Observer2| B & E0{ &=Lt £ 7|3} Ot2to|EHo| S = L 0| BEA| =T
-h tbcmobs HFO{Of| Ci 8t =Y S 20 FCt.

9.9.4. Observer 2

cmrctl2 New CM 2! Observer®i| A 2| AA

ol HEO E2 = New CMY
8ye et 2ot

9.9.4.1. cmrctl show

Observerd| SE& 2|

3380

=]
==

ANOHE

2tel 2 M ofst7| fsl AHZ st HE O setO|C} & X[
@} Observer I M Z CI20, Observerd| A X2 5t= emretl HH
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Ct29| 271X| it © 2 AFR0| 7HS8tCt.
- 2 1)

cmrctl show

o
M
i
o
Il

X CM Observerdll S5E CM ! DB Instance£2| 55
- UH 2)
cmrctl show --tscid <tscid>

Aget S TSC Mgt G2 E = etrt.

9.9.4.2. cmrctl set

Observerd| s5E TSC2| =%t

o
mx
ox
ot
N
10
o
0F
ol
2
°
inl

CS 9l 37tX| YW S 2 AHEO0| 7HsS5tCt.
- g1
cmrctl set --tscid <tscid> --<type> <act_var>

?ol HY Ao 2 X|&5t= typelt act_var= CHSIF 2Lt

type act_var My

auto_failover on sl & TSCQ| autofailoverE & SHCt. (71 24))

auto_failover off 5l = TSCQ| autofailovers 3 5tX| &=Ct.

mode protective i =k TScoll i 8t Auto FailoverS| SZHEHAIS protective 2
=z gEsot (71 24)

mode disaster_plan ol & TSCOl|l o 8t Auto Failover?| &ZHH4AIZ disaster_plan
2EZ AHsiCt

cmrctl set --tscid <tscid> --target <target_clsid /7 mr>

X gt EF TSCY failover Ci & (Target) 2 S 2HAHEZE AT (LH)SHAHL, 7 F| AL
2(Most Received) 22| AE{ 7} failover Cf &(Target)0| & =5 $HCt.

cmrctl set --tscid <tscid> --target <target clsid / mr> --auto_failover <act var>

ol

Failover Cif & 22{AE AH 4 auto_failover H £ & A7 §HCt

r
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9.9.4.3. cmrctl switchover
K™=l tscE switchoverst?| @& HHO{0| T},

Ct29| 271X| Bit © 2 AFRO0| JHSstCt.
- B 1)

cmrctl switchover --tscid <tscid>

A Target 22 AE 2 switchoverE ¢+ &

- 2 2)

cmrctl switchover --tscid <tscid> --target <target_clsid>

X &t Target 22| AH Z switchovergE &
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9.9.5. Observer M 0|A|

Ct=2 2 ObserverE g st= 2o Cff st AHO|CE,

ro

1.CMTIP ot ol A™ 1 DB TIP It Q| ™2 “8.6. TAC-TSC 7+4"2 & 11510{ =HM SHCt,

2. S 2 Observer TIP Tt 9| 0f A|O| C,
<<cmobs.tip>>

CM_NAME=cmobs

CM_MODE_OBSERVER=Y # Observer® 7]%A|Z Zo|7]¢] HIEA] A A 3sof s},
CM_OBSERVER_PORT=14500 # ¥4 3l CM:=Eo]A serviceE 5= u o] portE Alg3it}.
CM_UI_PORT=13500

# Observer: resource Fileo| §ltt.
# W2l Resource filed ZHAZE XA A7} Qtt.

ClS2 YutA ol CM TIP I O] ol AlO| Cf

rlo

<<cml.tip>>

CM_NAME=cm1
CM_UI_PORT=27500
CM_RESOURCE_FILE=/home/tibero/cml_res
CM_HEARTBEAT_EXPIRE=120
CM_WATCHDOG_EXPIRE=110

# Observer”} o}d CM< resource fileo| 3 Q3d}t}.
# w2l Resource filed ZZE XA sfoF 3tr).

3. Observer& TIP It 2 CtE CM, DB TIP It S0| EH|E[A 2L, HELQ T2} 22/ AH, MH|A, DB
E SSEoiCh 229 SEUE 2 “8.6. TAC-TSC "1 ZC} T, DB MH|A SEFO0| 7 CHE
ol, ot2h o of Al 20| MH|A SF2HF0|A O F 2A| & Observer?| ip2t port, TSC IDE B Al s F=0
O SHEHE MM = +l2 MBS ol 22 A FHO SHH EE HR0).

— Observer O|ALE Al DB AMH|A S5
cmrctl add service --type db --name tac --cname clsO
— Observer At& Al DB MH|A SE(EA e CM = EO0AM MH| A S5 Al)

cmrctl add service --type db --name tac --cname clsO
--tscid 11 --obsip 127.0.0.1 --obsport 14500

2HA| i &f CM2 0| & Sall Observer0| S5z .
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4. 2M0| 22 5™ Observerd| A cmrctl show BE S Saf| of2 QF 20| TSCIt FAHE U SS &olg 4
QUL
— ObserverZ} & 5t= cm %! DB Instance &0l
cmrctl show
Resource List of Observer cmobs
TSC_ID CLS_ID CM_NAME NID CM_STAT  INST_STAT  PRI/TAR
11 0 cmO 1 uP UP(NRML)  PRIMARY
1 cmO_sb 1 uP UP(RECO)  TARGET
- EF TSCof et = =0l
cmrctl show --tscid 11
TSC(ID: 11) Information
FAILOVER MODE CLS_1ID CM_NAME CONN LOG Heartbeat RCVD.TSN
ON(TSN) PROTECTIVE 0 cmO Y(M) - 60 0
1 cm0_sb  Y(W) 1 60 13655
=X}
9.9.6. Observer &%
Ct= 2 Observer S22 et AdF g0l of o AFo|Ct.
e Observer0| =& SHAH 27/
PR T
Primary Normal L E 2 2El5 Tibero7t T&E S8 AEO0|H, §F TSC QM0 =249
Primary 23 AH = EA e o+ 2iCH 22 Normal 2 E2 £ & ot TiberoZt =
&E 2HAHI =S4 JEtH 25 Primary X[ E 2R E SO
Standby Primary2} Observer?} &5t Standby 22/ AE{, 8 TSC QoM Of2] 22
AE{ 7t StandbyY 4 QUALCH
Target StandbyE SEE 22 AE 5 auto failover? 40| & Z2{AE0|H, §
TSC 2H0j| = Tt StLtQ| Target 22 AE 2F EX & 4 UL
N ?ol SF0| £5tK b= SHAHO|LCE
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e Auto Failover o £

od & o9

OFF Primary?} & 2 =0 auto failoverE StX| 24=Ct. EeF Primary= O et 4
0= AL FSRE|X| 4L

ON(TSN) Standby E22{AH S received tsnO| 7t& =2 Standby S AE S auto
failover| CH &f(target) 2 E A X strt,

ON(FIXED) A+E X7 X G ek Standby 221 AH £ auto failover?| Cf &(target) 2 2 & F

=2

e Auto Failover 2 =

a3 2

AMof
=o

PROTECTIVE

Primary 22{AES AFHE £ RPMOZ stz BEZM, {HE FR0 =
Primary 22 AEHE AA 2 S25HX| L0t d8 L HE SO 0| /F 2 2HA|
& CM7HR| SEE0 HEl= Z R0l = auto failoverZt LO{LEX| RSt
Z, Observer@ CM2t| & £0| 82 & I 2t DB Instance| &2H0] [I}2} auto

failoverE &< 4+ ULt (ZI=%h)

DISASTER_PLAN

MhH] ZEZ M, Primary 22 AH M7 S22 SRS HE
failoverE =& 4 ULt =, Primary 22 AH 2| CME0| 25 Observer2}
HZ0| ZH T auto failoverZt 7t StCh 2Lt £ 70| AM Primary 22
AR AAZE ZRAZ 4+ UL

0.9.7. Observer A2 A| 212{ A}&t

Observerg AI&st= 49
o J|E

1. Observer 7| =

=l

7Sl SR U5 =M E HELL

2. Primary, Standby CM 7| & = Observer0f| M Primary, Standby CM & & £l (observer cmrctl show)

3. Primary, Standby Tibero

=
=

O

1. Observer 8 &

2. Primary, Standby Tibero

QIAEA 7| E = Observerol| A E & 01 &Ef 221 (Primary/Standby/Target)

ro QIAEA

=
e} I

O

3. Primary, Standby CM & £
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9.10. CM STONITH 7|5 ++4

cm?| cluster T+ A H{EH =2 ZH| 7t 2l 5tA| = CHH schedule outO] &' & EIC Schedule out 2+
oM aliE =7t 0|0 SEE 0] UK LCHH s = =0 Al schedule out AHA S LB F10 T2 Y S
T4 0| AIZHEICE (ex. service reconfiguration) Of
47t UM E & QICt 0] A< clusterd =5t re

IS 2t2s5tA R§H =0 Qsff 2F 7t

A8 7|tel= YA O[Lt. 5hX|

LSS ot 1 F clusterd| &8t resource= 2| Xl
M, siE = =7t hangO| 4 S2E XelstX| Rste 82
sourceZt A 714 =[RS M, schedule out =| A X| 2t OF& &
LAl SHA =T O] & | Zste ZtHet WH2 T =29
Ok hangO| 1-2A| 7t O| & X &£k = e, 7|Che| = i 2 2 T Al ZF service 27HE 72 SHA # O
2t 4 S (cluster?] master2A 2] &5 +d) 52 master .. =0 M schedule out® = =7t

K=

=

clustere| 7 =50 dZste A S AHst= 7

o
Il

ZH AF2H S 201 £ 40.10.3. STONITH 7|5 FO| AlS 2828 HtEA| & 16| of

9.10.1. sg_persistE AI&S}= STONITH 7|S

9.10.1.1. 7

59 42 sg_persistel= 2 AFE5H0] ZHEICH sg persist= deviceOll registration & reservation
57| 22t SCSI PERSISTENT RESERVE B30 & &= S0|Ch HEsHA F5HHE 2 L =
deviced registration=S Safl XtAIC| keyE S = U1 O keyS 0|23l 3 H deviceQ| &

=]

reservation& 4= QUCt 7|28 2 2 write exclusive mode &, keyE 858 =0t writeg & 4 QU

E M-St CE 2l2 O{E node?t schedule out Al &l & node?2| keyE XMHE 2 ZM 5 0|4 deviced

writeg T3 5tX| RSt S THERUCE 0| & 3l schedule out®E =7t
C| (]

[e]
=HE A + UA =

9.10.1.2. M3 4HH

deviceE multipathE 0|23510] LM3HS AR, “9.10.2. mpathpersistE AI25H= STONITH 7|s” A

Y st

e

sg_persists ALESt7| ?sllM= &#HA F0| dX|=|0f A0{OF strt. Ofef BF O E Solf & 0| & X| =

of A=Al 22l 7HsStot

$ rpm -ga | grep sg3_utils

/=

$ dpkg --get-selections | grep sg3_utils
/7 B OE 717 gl HHol

rr
njn

A0 UK = ER, 2R GBOE Solf X & T3l o St
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$ sudo yum install sg3_utils
// B 9E A YyoE F3 sg3_utils 4

persist7} 2|4l HEH O 2 22t7tH of2{7hx| 28 £H0| 0] of2h 9} 20| M AC0| ES £33 of

SQ_
SHC}. (2020 O] 7 SA| HE S FHBHCL)

$ yum update sg3 _utils
// =2 & WA gdolE ®Eo

sg_persists ArE5t7| 25 A = CM2] root et 7|S0| Z L 5tCt,

CM tipOf| £t3# IPARAMA FO| Z 25}Ct

$ cat cm.tip
_CM_STONITH_THREAD=Y

cluster add A| --stonith 585 Soff 22| C{HIO|A =55 YHs| F0{0F 7[s50| SZfetrt. o] M9
d2 BE cluster®flM &I245{OF st 2= 5HX| &2S A cluster joinO] AR E T2} clustero A f= 5t
ClHtO|A S22 S CIHO|AE 712|722 A0{0F St OFX| IS B ol S22 ot =t

Otgfet &2 WAL Z SHE FII5I0 YUH Bt
$ cmrctl add cluster --name clsl --incnet netl --stonith *"/dev/raw/raw5[0-8]"

-—cfile "+/dev/raw/raw5[0-8]"

HOl 5}

—

rlo

Ct

0jo

1 2ot

rir

7t g

rok

PR

1
1
ok

$ cmrctl show cluster --name clsl --option stonith

9.10.2. mpathpersistE A}&6l= STONITH 7|S

9.10.2.1. I

MHOAM St deviceO| Choll E2|H 22 Z2|E 42 /0 pathE 7HAA & 4 U1 0| & device mapper
multipath 7| 50| 2t11 L O] multipath2 1A =l deviceOl CHall A linux2 A< sg_persist multipath
™ &2| mpathpersistet= E8 0| &8t sl D §2 4 2 linuxOIA{BF S&F &210] £|2120, solaris / hp-

=<

ux 2 HEL| HIAET}L ERSIC). E 5 linuxQl Z S0l = /etc/multipath.conf O A& L§ & = redhat

7.5 0] &F HHHOA{ O E=5HE LI 20| U0 M 7.5 O] A H{F 0| M 2F X| &5t QULCH. (7.5 release date
2018-04-10) (cat /etc/redhat-release £ OS X ZH010| 7t53tCt.)

9.10.2.2. M¥ dity

mpathpersist7t £ & HE 2 2 S2t7HH O2{7HX| 2 F +FO0| U0 Ote 2F Z0] HE M 0| EE 4ol
OF BtCt. (2020 O] = EA| HHE S FH Bt
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$ yum update device-mapper-multipath
/7 2 TE WA duolE Yol
up‘cwmi root At 7|S0| RSICE FE ATHS

sg_persist H X 1}
7t7t 22 35tct.

2H0i| reservation_key file &4 F
# cat /etc/multipath.conf
defaults {

reservation_key file

# service multipathd reload

reload ¥ £ E H$H2 2 multipath -l € /&a| 2U42 O YAH S LX| k1 config file parsing

QF 22 0|24 message?t =CHH FM
fileg X211 service multipathd start

f""” ru|0 ru|o
Mo
rio J

CM tipOf 23 IPARAMA H 0| & @ 5tCt,

$ cat cm.tip
_CM_STONITH_THREAD=Y
_CM_STONITH_SG_CMD=mpathpersist

sg_persist AF2 Al 2} OFEFILX] 2 cluster add Al --stonith S48 S Sl 22| e ClHio|A S £ )

O{0f 7| 50| S&StCt O] MOl 2 BE cluster®flM &5l ofstH = 5tX| 248 E 2 cluster joinO|

7{ 2 =Tt mpathpersistE £ 4 cluster add Al --stonith 442 = Zt2 2 multipath Z 2 & =3l Of
ol L2 = A2 Z --stonith "/dev/mapper/mpatha” £ --stonith "/dev/dm-3" 2} Z

SFC} multipath -2
o =aljof otCt. oS H2ZE H 2 FIE &

_]ﬂ-'

= JE2tH O 235 UH6 = FYsto.
$ cmrctl add cluster --name clsl --incnet netl --pubnet publ --stonith "/dev/mapp

er/mpatha” --cfile "+/dev/raw/raw5[0-8]"

9.10.3. STONITH 7|=S F2| Alet

9.10.3.1. AE2|X| & Fo|A}et

} SCSI-3 Persistent ReservationS X| ¥
= & cluster add”t Amfst 7|52 At + 2USES 20| StCh
AEZX|7IEHES E2 S5t 00| 2= 11 Y= MEf2tH A
oloZl X| ZE27| [[H—.—O|I:|-

2 Jetc/multipath.conf 2| defaults

o I

SHX| 4= ROl 2 2 Jetc/multipath.conf2| reservation_key

=
e
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0

2 IS 7282 E XSO AMEodl= A2 7HESH0 BHE0] FC et ®A = =EE S=otH et
& deviced| sE & &It Lot UA2H
ot M SZ otA ECh

oF M A cluster Z& F cluster0 stonith M8 2= Q|2 5t deviceO CHsl OfH &t 2H S 435l OfF SHCF
, Of2l 7| & &t stonith 7| s Sl Al 2HH S m
EIHX| 7| S5t =0 HEHE T2 T 3ol OfF SHC

4> 18 rg
|
ild}
k
_o'ﬂ
@
:Oé
=
ok
4>
0
_o'ﬂ
N
i
b
1%
ok
H
Iy
1o J
o [

7158 ArESIEE ALESHA A 2 B ? deviced| SFE =2 E Ml F0{0f 5tH o] Y2 tt5
l—[:_l._

my ro

B

Ol2 SEE2 B=A| MA cluster?} SR E £ $3E|0{0} SiCL.

deviceOl| S5E Y2 E A st= 2 F0|H sl S deviceZt 3
X 20| |0 sg_persist, mpathpersist &8 25 St = S0f| A

e 40

1. cmol| SE£E YEE 0| &5t M7 (HEEA| cluster stop MEHOIA ~2435HO0k &)
$ cmrctl deact cluster --name clsl --option clear
2. sg_persist BHO & 0| 25t XA (FE Ast EHR)

# sg_persist --out --register-ignore --param-sark=434d [device 73 Z]

# sg_persist --out --clear --param-rk=434d [device 73 Z]

device & 20| /dev/raw/raw*2} 20| hintE &= A2 SZ&SHA| 22 2M device 7 +=0OtCt - 2 4~ 5Y
Z0fof BhC},

rn

mpathpersist2| A< sg_persist § &2 mpathpersistZ2 Ci & 5+ =l C},
pathp p pathp

9.11.CM 0jlo|ME M

CM O 0| E= TAC X0 CMO| 2|AA 22| Y failover 7| S0| 2 RFt T2 S ST510] ALE
4= QIC}. (ex. prosync)

w2

9.11.1. mj2}0|E{ M A

CM Of O] EO| M AtE &= HtetR[E{Of Cio A A F BHCt

m2to|E Lroe MY

CM_ID A1 EH CME A5t /s 17 HEE LT et} ol o| M E0]
M EF CME X Fst7| s AFEStCt. (7124t -1)

CM_AGENT _THREAD CHECK_EX |A1EH OIO|ME A =7 SASHA| Y= AlZtE &elsty| <

PIRE St Il2t0|E{ 2 CM_AGENT_THREAD_INTERVAL 2T}
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mk2}o|Ef TS ofx My

4 O| A Zts H1135H1, emrctl check agentZ & A/H|
olgh 4

HAS EIs £ QICt (7] 2Zk: 40s)
CM_AGENT_THREAD_INTER | A€ 00| M E A EJ} Hh= 5t S&5ts FI|0IC (7]
VAL Zt: 10s)

9.11.2. CM OIO|ME count &k

CM 00| M EOf M AL 3= count 2f A 2 2 cmrctl show agent0i| A 2+01 715 5}C},

count g

MAX retry count cmrctl add HE O A LSt --retry_cntOl| sff & 5t= af
Failed retry count probeE A 2ot BHO Aujfst 24

Probe retry count probe EEO| Aif et 3l

start retry count cmrctl start BHO| A if ot 2l 4

Abnormal count scriptZt =& 7t ‘44 Aol et Sl

0.11.3. CM 0jlO|ME =0
cmrctl2 New CMO| A E|AA S5 22| L HO{5t7| s AtEsts BZOO|CH OO EQt 2EHE BE
o AH8H2 Chat 2ot
9.11.3.1. cmrctl act
CtS9l 0| R Z 25l deactivate®! 2| A A E CrHA| activateA| 74 37| 2|8 HZH0{ 0|}
o OO|MEE Fotet f A St —-retry_cnt(7| =gk 3)0| & startE s} =0l = Hifst F 2

o AL XTE emrctl deact F 0 E QA {2 ZE ALESIH HIZ2HAZI B 7

- A EQ A HEH| A= E S
— AAZEJ} 22X 7t M A timeoutE AL

cmrctl act agent --name <agent_resource_name>

9.11.3.2. cmrctl modify

& 2l 220 failover 7|5 AHE G5 & 8 35H7| et SF0{0|Ct
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cmrctl modify group --name <group_resource_name> --failover <true|false>

o

9.11.4. CM OjIO|ME AJEIE MF O|A|
cmrctl add agent S S Al --scriptofl /2ot AT E E ntA ol CHsHA{ o A[O|LC}.
<<$TB_HOME/agent0.sh>>

#/bin/sh
#AGENT_HOME2 ZZ oA HHg & Hulolstr] wiel] A= nlo]g o] PATHE A4
export AGENT_HOME=

#CMDE= AHEA7E 553 = 739
export CMD=

oF,
oty
2
]
o
iy
%
O

export logdir=$TB_HOME/instance/agent
mkdir -p $logdir

echo "“date +%Y/%m/%d\ %H:%M:%S~ cm agent start (agent command $1)" \
>> $logdir/cmagent. log

case $1 in

START)
#I RIS AFAA HH o
echo "start $CMD" >> $logdir/cmagent.log

start $CMD
rc=$?
PROBE)
#Er2 o] ARAHeR TS YA AT F Qe WHo

echo "probe $CMD" >> $logdir/cmagent.log
probe $CMD
rc=$7?

DOWN)
#T 2 IS TIAL HHE
echo "down $CMD™ >> $logdir/cmagent. log
down $CMD
rc=$7?

KILL)
#ZZ WS FAFTIEAL P
echo "stop $CMD™ >> $logdir/cmagent. log
stop $CMD
rc=$7?

NOTI)
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#CMo| ZZ 7oAl el WA NOTI

echo "noti $CMD" >> $logdir/cmagent.log
noti $CMD

rc=$7?

COMMIT)
#CMo] Z{AHol| £33 T2 ;A BEF NOTIE 2 °]F COMMIT
#COMMITO] EojoF Failover %13

echo “commit $CMD™ >> $logdir/cmagent.log
commit $CMD
rc=$7?

*)

esac
echo "“date +%Y/%m/%d\ %H:%M:%S~ cm agent end (agent command $1)" \

>> $logdir/cmagent. log
exit $rc
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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
[>
&
L)

>.

1
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},

I'U
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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M & et
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[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 | =

= LISTENER_PORT + 2)7} &7} X|H & A =ict
2710| 4

?e
o

H

AHEHoldE +ASHA =L SSL
sS4l S stAl =Tt

['_,QI'

=
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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 (cl number, c2 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

?1o] A& A =20 M= PE SEND2} PE RECV(E = leaf 't E) AFO|E

M PE_SLAVES| Z| A CHol| =

StLIS| PE_SLAVEEID & & U2

PE SEND7} 10| TPSQ! B2 TCSO|AH 2L E =21l st}

0ok

=

1= EEe

PES(Parallel Execution
Set)

Parallel PlanOj A| StLt2| PE_SLAVE set7| &3 & e
PE_SLAVEZt1 &= FEC} Parallel ExecutionO| A StLt
PE_SLAVE set7t &YstX| @2=LCt

producer slave

Producer set2| PE_SLAVEO|L}.

consumer slave

Consumer set2| PE_SLAVEO| L},

PE_SLAVEQ| %[5tH0l = &

$E HE=H 0| & A7H(E = index fast full scan) & AKX QU LE PE RECV

_I_El_

7t QUCt PE RECVE PE_SLAVEZF TCSY If TPS7t ZHi5t= 29 & #0ot=QlCt.

W o=t £

ol

i
N

SQL> drop table t1;
SQL> create table tl1
SQL> create table t2

(c1l number);
(c1l number);

SQL> set autot traceonly exp

SQL> select /*+ parallel (3) use hash(t2) ordered */ *

from t1, t2

where tl.cl = t2.cl;

Explain Plan

1 PE MANAGER
PE SEND QC
HASH JOIN
PE RECV
PE SEN
PE B
TA

2
3
4
5
6
7
8 PE BLOCK
9

D (BROADCAST)

LOCK ITERATOR

BLE ACCESS (FULL): T1
ITERATOR

TABLE ACCESS (FULL): T2

oo

5 ay

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 tl.cl < t2.cl;

Explain Plan

1 PE MANAGER
2 PE SEND QC (RANDOM)
3 NESTED LOOPS

4 BUFF
5 PE RECV

6 PE SEND (BROADCAST)

7 PE BLOCK ITERATOR

8 TABLE ACCESS (FULL): T1
9 PE BLOCK ITERATOR

10 TABLE ACCESS (FULL): T2

280 Tibero Zk2|X} QHLHA



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 tl.cl = t2.cl;

Explain Plan

1 PE MANAGER
2 PE SEND QC (RANDOM)
NESTED LOOPS

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) pqg_distribute(t2 none broadcast) use_nl(t2) ordered*/ *
FROM t1, t2
WHERE tl.cl = t2.cl;

Explain Plan

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.cl)

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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SQL> drop table t1;
SQL> alter session enable parallel dml;

SQL> create table tl (cl number);
SQL> insert into tl1 select level from dual connect by level < 10001;
SQL> commit;

SQL> insert /*+ parallel (3) */ into tl select * from ti;
10000 rows created.

SQL> select * from t1;
TBR-12066: Unable to read or modify an object after modifying it with PDML.

SQL> insert /*+ parallel (3) */ into tl select * from ti;
TBR-12067: Unable to modify an object with PDML after modifying it.

SQL> commit;

insert

select A 2 F 2[0]| Parallel HintE =01 insert= 2+ OtL| 2t insertsr 2%
M5t O W EH DMLE &S o~ QI

selectT Parallel £ %=

1]
1
W
_O'ﬂ
rr

SQL> insert /*+ parallel (3) */ into tl
select /*+ parallel (3) */ * from t1;

20000 rows created.

Mk Aret

CSo| 4 2= Parallel DMLE 43 6tX

o
rir
o

e Parallel DMLZE £=H &I
ALt

Eloj2el 22 AHSUE 57| MK = &2 ME0M DMLO|LE 2|2 HZE +

e EC|77I U= HIO|=0| Cf st DMLY B F
e LOB EtRIo| ZEHO| /U= E|0|E0] Cf S DMLY A2
e self reference, delete cascade M| 2% 710| /= DML AL

e online rebuild ZQ! QIE A S ZH= | 0| 20| Ci & DMLO! H <
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e Standby”t U= &
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13.5. Parallel Execution Perfomance M2 9|8l &

TiberoZ} K| B 5t= parallel 23 H+= 53} 2Tt

=
B ay

VSPE_SESSION Hel MH MMof 2t OB S 204 =Lt # XY Parallel ExecutionS 31

UE Mol et YEE HANUCZ 2 FM, RFE DOPS} off & o140l
5712 AX DOPE EO{ZCH FIIMCZ Ct2 HEE O &01517] QaliA
= 5L et SIDE V$SESSIONS EHoI st

V$PE_TQSTAT Parallel Execution S2+9| traffic2 Table queue =0 A = 0{=C}. Table
queue= Hz| MHZH E= 2| MH 2 CoodinatorZt2| IHO| = EtQI0| T,

Ol & Sall 2 producer®i A consumer® 7+ 4| 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 ExecutionO| T == St 2t AR A2 AR AIZHS LIEHAHCE 2t
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 € <n|gtct.

o] HE 53l M= 2 producer, consumerOf| A 3 5F M ALS 2H01517| Of
7| [£H+01| V$PE_PESPLAN RE A2 A S #ESC} VSPE_PESSTAT,
V$PE_PESPLAN 5 = 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 M0| g2 A< t
=Lt

V$PE_PESPLAN sk MMOlM BEX|et2 2 48 5t Parallel Execution2| Z2H I} Parallel Exe
cution?| +=HA|ZHS EO{ =L O A AH0| Parallel 2 &1 £[ 2 11 consumer
ZO| OOl &0 HotLt A =X & 4= UL producerdi A range A 2
Esend2 2 ME 8 MNHE B2 &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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mp2iojEq

TIBERO_PERFOR
MANCE_REPOSITORY

TPR_SNAPSHOT_SAM
PLING_INTERVAL

TPR_SNAPSHOT_RETENTION

TPR_SNAP
SHOT_TOP_SQL_CNT

TPR_SEGMENT_STATISTICS

Y'E2 AYolH TPROA| Segment® Stat +Z 7|52 &4 3ttt
(ZI=2EN)

TPR_SNAPSHOT_TOP_SEG
MENT_CNT

2| EE0 £3HE 42 Segment 7 5 M St

TPR_METRIC

TPR_AGGREGATION

(ZI=2k N)

ACTIVE_SESSION_HISTORY

Y'E Y5t ME B N 7S gdstettt (128 N)

_ACTIVE_SESSION_HISTO
RY_SAMPLING_INTERVAL

ME oE M E #2718 ddetth (P12ak 1, B2 )

2 B 0| 21 7 E Salf &g 4 AT 70| X AR KD NHE Bl =

Ello|=

_TPR_SNAPSHOT

N AHAQ IDe Al Ztof et 2 & 2hEfst= E| 0| 20|

_TPR_BASELINE S5 & Baseline?| 25 &2|5t= E|O| 20|},
_TPR_ACTIVE_SES X ZE ASH Sample 2 & Zt2[5t= H|O| =0]|Ct.

SION_HISTORY

_TPR_METRIC

X &E TPR Metric 2 & el st= B0 =0| L,

_TPR_JCNTSTAT

_VT_JCNTSTAT 7o A4 2 & 22| 5t= E|0[=0|Ch

_TPR_SQLSTATS

V$SQLSTATS Ho| AW

N
0
H
T

[

_TPR_SQL_PLAN

V$SQL_PLAN /2| A4 HEE £2|5h= H 0| =0|Ct.
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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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Ello|= ek

_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
CHE 2 2|2 1A 7 S| Ml AEf HEE 2t2|5t= 'VSACTIVE_SESSION_HISTORY' B0 H &
ol Ct.

VIEW “V$ACTIVE_SESSION_HISTORY*

COLUMN_NAME TYPE CONSTRAINT
SAMPLE_ID NUMBER
THREAD# NUMBER
SAMPLE_TIME DATE

SID NUMBER
SESS_SERIAL_NO NUMBER
USER_NO NUMBER
USER_NAME VARCHAR(128)
IPADDR VARCHAR(46)
WAIT_EVENT NUMBER

ID1 NUMBER

1D2 NUMBER
WE_SEQ NUMBER
TIME_WAITED NUMBER
WAIT_OBJ_ID NUMBER
WAIT_FILE_NO NUMBER
WAIT_BLOCK_NO NUMBER
WAIT_ROW_NO NUMBER
USGMT_ID NUMBER
SLOTNO NUMBER
WRAPNO NUMBER
SQL_ID VARCHAR(13)
SQL_CHILD_NUMBER NUMBER
SUB_SQL_ID VARCHAR(13)
SUB_CHILD_NUMBER NUMBER
CURR_HASHVAL NUMBER
MODULE_NAME VARCHAR(64)
ACTION_NAME VARCHAR(64)
CLIENT_INFO_NAME VARCHAR(64)
PROG_NAME VARCHAR(30)
SQL_EXEC_START DATE
SQL_EXEC_ID NUMBER
SQL_PLAN_LINE_ID NUMBER

PORT NUMBER
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DELTA_TIME NUMBER

DELTA_PHY_READ_BLKS NUMBER
DELTA_LOG_READ_BLKS NUMBER
PGA_SIZE NUMBER

TPRS HH3IH Y F7I0| IS AUA0| BYE KB At Z SR AR A4S &
4 9lct

MEE AAT NG AE 2 B0 2] HE S5 A O|SE 4 UKD 252 0|5 0|83 45 24
AEES OIS ECL B MYE AWM YRS BME| 45 BY AEES BEE IS8 THEO Y

_— O b | -1 o
_TPR_SNAPSHOT H|O| & x3|5l0{ |Iot= 7| ZH0l| Tt A &, S Al ZHE =l sirt
CtS2 2st= 717249 A2 B2 A|- S 2H2 begin_date, end_date2t ! A& St A 2 thsqlol A CHS 1}
20| Q124510 M 5 21 2| EEZ XH5H= 0 0|Ch._TPR_SNAPSHOT El| 0| £2| BEGIN_INTERVAL_TIME

/* exec dbms_tpr.report_text(begin_date, end_date) */

SQL> exec dbms_tpr.report_text("2013-01-01 13:00:00", "2013-01-01 14:59:00");

0x
or

242

ETE= LS 420 = Y d e

$TB_HOME/instance/$TB_SID/tpr_report.{mthr_pid}.{current_time}

e Overview Part
— System Overview
+ CPU Usage

* Memory Usage
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— Workload Overview
» 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
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+ Session Status with Wait Event

» 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"

Hu
nx
2
(_)'y
oX
0

« Segments Ordered by Logical Reads ("TPR_SEGMENT_STATISTICS=Y"Z A H& A 2)

« Segments Ordered by ITL Waits ("TPR_SEGMENT_STATISTICS=Y"E 43 & & )

+ Segments Ordered by Buffer Busy Waits ("TPR_SEGMENT_STATISTICS=Y"E A& & 2)
+ Segments Ordered by Row Lock Waits ("TPR_SEGMENT_STATISTICS=Y"E M H & A <?)

» Undo Statistics

Wait Statistics ("_DB_BLOCK_PIN_WAIT_USE_STAT=Y"Z A& & A )
— 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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Appendix A. tbdsn.tbr

tbdsn.tbr I} 2 S2t0[ E 7} Tibero2| Ll O|E{H| 0] 20 H 53517 ?o ERet YES 7HX 1L U= &8
A oY o|Ct 7[2X 2 2 thdsn.tbr THU0| = SID, 4 E, XE #HE 52 §EIF ZeE O UL
Ol £ =9 Chs1 £

tb=(
(INSTANCE=(HOST=168.1.1.33)
(PORT=8629)
(DB_NAME=tibero)

A.l. tbdsn.tbr X

tbdsn.tor It 2 Tt 22 7 22 O|RF0{ A QUL

SID_1=(
(INSTANCE=(&=r1=%k1)
(FE2=32)
)
)
SID_2=(

(INSTANCE=(&=r1=%k1)
(F52=3%2)

TB_NLS_LANG=EUCKR
TBCLI_LOG_LVL=TRACE

TBCL1_LOG_DIR=/home/test/log

SIDE S2f0[AENM ST MHE AE57| 2|8t DR | S22 9 B 20| A% &
of glom W pxo| BE|S Lt
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A.2.

thdsn.tbroll A SIDE AF2 & 4 QU= EEZAE 2XHA~Z, a~2), £XH0 ~ 9), AT 2HOI( ), 4F@) L &
2/($)01H, &} SXH= 2}, AH 21018 JH551 D f ASXFS 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 20| E20|HE B HFY T & 4+ UCL O] HFYE2 2HEH

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)

01Z 3} Ay MY

0|=3} MH{(Replication server)= =2
o

= Moz E2E oz 1o MHE SUsHAH =X|EHHS o n| s},
|51 2HE MHE Qo2 Hadt 49

Q1 stLbel ME7F H XIS ol = T2 M ThAl & 4 510

=

o= ’
o =2 ASHSE A

7E|-: 7E!‘?:I"E T%I.){OEI-TQAIE’l-

thdsn.tbr ZIHA O M O] S 2t MH & 45t T ChZt £0| 5tLte| SIDE 0| F3 AMH S INSTANCE &=
o2 HdFs5tH Lt 0|52t AHE HAEE SIDO| thsi A = &&f CTF(Connection Time Failover)E x| &

StC},

tb=(

(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

—

18
|0
®
k.
Hu
In
Lz

2 & (Load balancing)

=3
=
2 LB DRHE UDC LS HS

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)

)

= =
20l LOAD_BALANCE 40| 24 '—P Y 29| EF% s YHEsiH 2E WY I s2 S5

A.4. Failover M3

TiberoZ} TAC == 0|5 3t= AHE A

g o2 Qs SHEH CLI 252 THE QIAHA
EEOSetE MHZE HESIH T MBS AMES2E 5

mjo
x
2
_o'ﬂ
rir
T
It
rlo
n
ol
-]
N
n

tbdsn.tbr It Ol M Failover 7| S

tb=(
(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
CIE QI AE A Z FailoverZ} Al £ EIC},

F|'F
N
orr
I<}
I}
)
10
2
>
2
x
rr
'_\
o
P
"
k=}

k

i)

al
.C

|_\
L

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
JetotA| &5t 4l ote MHE FQAISHOF BHCt.

[m}

o
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Appendix B. VESYSSTAT

S8 72 VSYSSTATE T 2|5tH A ABS 245 SH §EE 23 e & ULL. DBAS 2|8l =5 &
ff Tibero MHE 2L EHE 5t FEst= ol 28 + ULt

CtE 2 VSSYSSTATO| 2 &5 0] A= =0 tf et dHO| T,

s o9

consistent block gets consistent &E{0|A| S readE & & 4X| 0| C}.

consistent multi gets

42 =3 0j Cf 8 consistent block getsS SHAHOf|

A5t= A S Tt

consistent multi gets - blocks 42 =30j Cf 8 consistent block getsS SHHHOf|
dote= AS LotCt

consistent multi gets time o2 220 tf 8 consistent block getsS SHAHO|
Hot= As Lotct

consistent block gets total consistent &E 2 S S QT 2= B E &l =
x| 0| C}.

scattered consistent multi gets row id £ scanA| multi gets 2t =2 & LIEHHCE,

scattered consistent multi gets - blocks row id Z scanA|l multi gets & M2 S LIEFHCY,

scattered consistent multi gets time row id £ scanA| multi gets 2+2 H 2 & LtEFHCL,

consistent block gets mbr

mbr buffered scan ZHH 0| A 74
= sdst +x|o|Ct.

consistent block get

consistent block gets mbr pga

mbr pga scan X0 A 7HE
433t 2 x| 0|},

T o

consistent block get 2

consistent block gets rio

rio buffered scan Z}E 0| A 7H&
S A8 5t 2% 0|CF,

=

consistent block get

consistent block gets rio pga

rio pga scan XS0l A 7HE
st 51 2 x| 0| C}.

consistent block get 2

scattered consistent aio issues

i
[t

row id £ scanAl multi gets HEE LIEHHCH

scattered consistent aio issued blocks

re
o

row id 2 scanA| multi gets HEE LIEHHCE

scattered consistent aio issue time

e
[t

row id 2 scanA| multi gets JEE LIEHHCE

scattered consistent aio wait

=
=

re
i

row id 2 scanA| multi gets HE2E LIEMHCE

scattered consistent aio wait - blocks

re
r

row id 2 scanA|l multi gets JE S LIEHHCE

scattered consistent aio time

rd
[t

row id 2 scanA| multi gets HEE LtEHHCE
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scattered consistent multi gets - prefetch

row id £ scanA| multi gets 2t& H 2 E LIEHHCY,

Il

scattered consistent multi gets time - prefetch

row id £ scanA| multi gets 28 =2 & LIEHHCY,

consistent block gets - readonly pin readonly block0l| CHal bucket lock durationg Z0|7|
2|8t consistent block ‘44 %3t dne|FS M EF
Bl & LIEHHCE
consistent block gets examine index block unique key searchs 0| M ping &K 211
L5 2 WE2H Ho{ 2= cr examine?| 52 AL
ot Sl 45 LtEHHCE

consistent block gets examine - nowait - at
tempts

index block unique key searchS 0| A ping &X| &£
Zoot g8 HEA o=
wait2 2 A& Sl 4+ E LIEHHCE

cr examine?| 2 no

consistent block gets examine - nowait - suc
cess

index block unique key searchS0 A pin2 & X| &£
Zest gt HEA o=

waite £ A= Sl 5 LIEHHCE.

cr examine?| = no

fast examines for consistent block gets

2 A2 3510 cr examineS 2 A
Q| & AME S+ E LIEHHCE

commit tsn hints
2| 5h= fast examin 2

block gets (CRX for uhdrblk)

undo segment header block2| transaction commitd
£ H0{ 2= crx for uhdrblk 7| & £ 3+ 5 LIEL
ot

block examine rowlock

7 rowol| T 8t update S 3 mf, 31 S rowol| lock

O] A U= X E examine 7| S22 =QIs A, CHA

rowZ} Z &=l blockS current modeZ block ping &

71®0l| tx_waitE 48 5l= ( CURBLK_PEEP)Z =g
LIEFHCY,

block examine rowlock - locked

= rowO ti e updateE &< M, off & rowOil lock
O ZHUE X E examine 7|52 2 0I5 A, T4
rowZ} Z &=l blockE current modeZ block ping &
7|1®0l| tx_waitE 48 5H= ( CURBLK_PEEP)&Z =g

LIEHEH CF

current block gets - waits ==0| #2511 o 7|5te &S LIEHHDE
current block gets - wake up unpinned =20 HS ote 1 th7|5t= 42 LIEtHTE
current block gets - wait time =30 H= st 1 th 7|5t &&ts LT
block disk read DB =& 2 read(ttd) et 2t =X| & LIEHHLCE
block disk read size DB 23 S read(&t1)st 2t x| & LIEIHCE
block disk read time DB =3 = read(ttdd)et 2t =X & LIEAHCE
multi block disk read - requested DB =& 2 read(H{&{ )8t = x| E LtEHHC}
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multi block disk read - blocks

St

ﬂllﬂl

DB 22 2 read({2{A LtEFAH CF,

multi block disk read time

)t A
DB =3 & read(H2i d)et XS LIEHALCE

pga multi block disk read - requested

%
PGAOI multi block disk readE & st=0 2 3l
4, AH A2 block M4, AR AZHS LIEHACE
Buffer CacheZ} Ottl PGAO| muilti block disk read &
Tl St= E R0 2l St

= O

pga multi block disk read - blocks

PGAO| multi block disk readE & st=0 s sl
4=, X 812 block 7, 2RF A|ZtS LIEHHCE
Buffer CacheZ} Ol PGAO| multi block disk readS
THSt= E R0 2l oot

pga multi block disk read time

PGAOI multi block disk readE +dst=0 2t 3l
4, AX 212 block M4, A% AZtS LtEFAHCE
Buffer Cache”t Otl PGAO| multi block disk readS
S stE Z20| LSt

physical read block count

CIA32 2 HEH A2 2o{S0 23 4

logical read block count

HI HAOIA 94718 Sest 22 4

current block gets A HE O] 23 S puffer cacheO| Al &Of El5t= A
o A E XS LIEHHCE

current block gets - exclusive mode A HE O] 23 S buffer cacheO| Al &Of El5t= A
o EAE XS LIEHCE

current block gets total |4 HAM 9| 23 S buffer cachedl| R & & O 2{ 7tX]
ZRE & £X & LIEHHCE

current block gets - no wait - attempts

Current block get A| =& [If O|O| CtE
BEX| b= REZ ofiY £20| EEO UAHLL Y

=50 HAT0M HEHZ X1 U= o&ol2tH
C7| & stA =t Eesl wet of2 &AM T 7| 5t

X| e4+= current block getg ™5t 47 A=

0| A2 current block gets no waitO| 2t1 STt (cur

27

current block gets - no wait - success

Current block get A| =& f o]0 CHE MMof ol &

SR X| e PEZ SE E30| H g
=20 CL|AF0M HIHZ A X1 U=

7| S otAl =lot 26 wef ofH J& oA 7|5t
X| e4+= current block getg ™5t 4%

0] Z4 & current block gets - no wait0| 2t 11 5._H1P

rent block getOil CH &t AH 2 current bloc

x
«Q
('D
09
I
o

Hx)
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current block gets examine

index branch peepO|L} data block2| rowlock & 2 &
block pin2i0| W27 & 0{ 2= current examine 7| &
= AtE%t Sl 5 LIEH T

[

current block gets examine - no wait - attempts

index branch peepO|L} data block2| rowlock 2 &
block pingi0| WEAH YO 2= current examine 7| &
S nowaitZ EE A| T8 3£ E LIEFAC}

current block gets examine - no wait - success

index branch peepO|L} data block2| rowlock &2 &
block ping®lO| WtEH K 2= current examine 7| s
S nowait 2 EZ A £ 5t B4+ E LIEFHC

block disk read undo header block

UNDO 3 £3 & LIAF0|M HIHZ 22U F S LE
HCf

block changes - current + consistent

block consistent changes

multi block read - no block

table full scan2 ?|al AL E e S SHAHHO|
H A= oLt AHu |
A0 EHE AKX &

HCE

multi-block read (PGA) w/o bitmap build

multi-block readE PGA bufferE & &5t =& o
mallocOf| & I 5+0{ bitmap buildE %2 7|5t
block readE At&¢et 3l ~5 LIEHAHLCE,

-

multi block direct read (BM build)

multi-block read (PGA buffer, bitmap build)£ &0}
block = disk readE &3l 20}t block2| 7H 4

multi block direct read block count (BM build)

multi-block read (PGA buffer, bitmap build)2 &0}
block = disk readE &3l 2+0t2 block2| 7H 4

# of partial reads during MBR W/ PGA, BM build

multi-block read (PGA buffer, bitmap build)0il A disk
readBt block2| image0i partial read”7| &4 5t Sl 4~ 5
LtEHHCE.

mbr dropped sgmt (BM build)

multi-block read (PGA buffer, bitmap build)oil A

dropped segment block0l| & 2 & &l +~& LIEFACE
multi block read submit multi-block readE acynchronous I0Z 3 &t A< 10

F 22 AlZh

multi block read submit (blocks)

multi-block readE acynchronous IOE 8 & A< 10
Fo| Zg AlZh

multi block read submit time

multi-block readE acynchronous IOE T8 & A< 10
Fo| 2 AlZh

multi block read complete

full table scanZ} 20| HAL5E =83 20| A= 42
(e]]
21

= —/ —
o 22 sVAHO| 2= multi-block read(MBR)O|
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0%k
Jo
X
02

S E 4 QT 0| 2}E & acynchronous IOZ2 &3 &
B2 M 2FeHI07t 2B XX EUE EF 107t &
2= =

0f

= 7K M43 0] Ch 7| stA & 4 ATt O SA

multi block read wait until |0 complete full table scanit 20| HKE =3 = B0l el 87
0 9= multi-block read(MBR)O|
[T}, O] 2} 2 acynchronous IOE 43 &
MoHI0O7F 2R X| pEUE 2 107 =2
i 7EX| M4 0| Ch 7| SHA| & 4= UL O] A = 0Ol
Ol &tet A E LIEFH T

multi block read wait time full table scanzt 20| HLKE S22 BO| 9= 82
o2 222 SAHO| 2= multi-block read(MBR)O|
Z £ ULt 0] 2HY & acynchronous IOE & &
M RHETHIOT 2AEEX| AUS B 107t &

= W 7tX| Mi430| Ci 7| S5HA| = 4= QUL o] A = Ol
CHZloff 25t WS LIEHH CF

multi block read complete (pga) full table scan} &0| H&= E2HZ 0| 2= 4

=
o £ 2 sVAHO| & = multi-block read(MBR)O|
L}, O] 2H 2 acynchronous I0E &3 &
t

25X UUE B2 107} 2

o
e

r

multi block read wait until 10 complete (pga) |full table scanz} 20| ¥ &E 228 Blo| A= HR
o £ 2 sVAHO| 2 = multi-block read(MBR)O|
Ll E £ QICt O 2™ S acynchronous IOE &3 &
AP UM QFTHIOI ARE[K LUAS HR 107 2
SE 7R MMO| C 7| 5tA & 4 ULt O] SH = O]
CH 7|0l 2t5t A E LtEHHCE

multi block read wait time (pga) full table scanit €0 H&KE =3 = WOl 8l 87
o =S sAHO| 2= multi-block read(MBR)O|

s E 4 ULt 0] IFY € acynchronous 102 3 &
AR UM 2FTHIOI B E|X| LUS B I107F 2+
2E 7K MA0| th7|stA & 4= UCH O] A = 0]
CH7[oll 2t5t R E LIEHHCE
mbr submit to complete multi-block readE asyncronous IO2 +¥#5t= AP
10 2MOZ BE{ 02X 2|7t E W 7+X| 2| AlZE (10
o|2lof CHE &Y st=0l 22l AlZto] ZTE| A2
H2 E2 107t 27| E J|ChEl AlZka 2 XHO]
LA+ UZ)
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mbr submit to complete time

multi-block readE asyncronous I0Z $+&5t= H <
IO R2F2z FHIOEXE 7t E W 7tA 2 AlZE (10
o|elof CHE 2 st=0 Z 2l AlZH0| §E|01 U=
2 H2ZF 107t 225 7| E 7|CHel AlZkat 2 X0

multi-block RIO submit multi-block random AIO 28 =l 4, S84, A2 A7t

multi-block RIO submit block count multi-block random AIO 2 B4, S8, AQA|ZH

multi-block RIO submit time multi-block random AIO A& Sl4¢ 22 4, A2 A|ZH

multi-block AIO submit multi-block AIO & =l AR A|ZF

multi-block AIO submit time multi-block AIO & 34, A A| 7t

multi-block AlO wait multi-block AIO 2t2 =4~ T 7| Al Zt

multi-block AIO wait time multi-block AIO 2= Sl 4= T 7| Al ZF

multi-block AlO free multi-block AIO 23 A& S iAot S 42f A~ A|ZF
= LIEHHCE

multi-block AlO free time multi-block AIO 23 A& & iAo Sl 42f 2~ A|ZF
= LIEHHCE

multi-block AIO fetch multi-block AIO fetch =& =4 2 AR AlZt

multi-block AIO fetch time multi-block AIO fetch =& Sl 3 A2 A[ZF

MAIO pending after submit RIO multi-block random AIO submit =% % fetch& &3
57| IR ARE A7

MAIO pending time after submit RIO multi-block random AIO submit &8 % fetchg +3
St7| MR 2R = Al 7

MAIO pending after submit SIO multi-block sequential AIO submit &3 = fetchE +
5L MR ARE A7

MAIO pending time after submit SIO multi-block sequential AIO submit =& = fetchE <+

5t TR AQE Al ZH

MAIO post work multi-block AIO post work =3 =l 4 &A@ Al 7t
MAIO post work time multi-block AlO post work =& Sl4= 31 A~ A|ZF

MAIO finish requested proxy threadOll £X2|& 2ot 2+
RIO prefetch count RIO prefetchE =3 ot =l 4
RIO check cache RIO prefetchE &3 5t =l &
RIO check cache time RIO prefetchE & 6t 3l

RIO check cache cr pin fail - reading

RIO £ issuedt”| O| &0 i/o7t & 2 $HX| cacheE A At
5t0{ hitEl blockOll CH 5t cr ping &OHF=4|, O]

[=]
cr pin0i| et Z R0l Cigt 34 S LIEHHTE
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RIO check cache cr pin fail - irec RIO £ issuedt”| O|H0f ilo7 2 R $+X| cacheE & At
5t04 hitE blockOl| CH3H cr ping &OFF=0|, Of o
cr pinOfl AIf &t 4 0| Ci §t S~ E LIEFHCE

RIO prefetch - request GCA lock Number of times to request GCA lock during the RIO
prefetch

Too many pending RIO prefetch requests RIO proxyoll 7| @& & prefetch 7H 7t SHA kol =
=t5104, prefetchS QA 5HX| 26t 314

RIO prefetch requested to proxy RIO proxy threadOi| prefetch& & &t 3l 4

RIO proxy awake prefetch requester RIO proxy”t prefetch requesterg M| & Sl 4

RIO proxy awake requester for so cleanup RIO proxy”} prefetch requesters 79 & 3l

RIO proxy wait RIO prefetch requester?t RIO proxyE CH 7| &+ &l 4 2f
Al Z+S LIEHHCE

RIO proxy wait time RIO prefetch requester”t RIO proxyE CH 7| &t 3l 4~ 2}
Al Z+S LIEHHCE

RIO post work before read RIO powt work before read

RIO post work time before read RIO powt work before read

RIO suspend RIO suspend

RIO suspend time RIO suspend

RIO prefetch pending time RIO proxyZt prefetch requestX2|E Al ZH5t7|77HK]
request’t pendingEl AlZtS LIEHHCE,

global cache wait by RIO proxy RIO proxyZ| global lock2 CH 7| &t Sl =2 A|ZtS LIE}
ot

global cache waiting time by RIO proxy RIO proxy”t global lockg C{ 7| 8t Sl =2} Al ZHE LtE}
ot

global lock post by RIO proxy RIO proxyZ} global lock postE =& 6t 3l =2} A|7HS
LIEHA T

global lock post time by RIO Proxy RIO proxyZ} global lock postS & 6t 3l =2} A|Z7HS
LIEHA T

check need read in RIO prefetch RIO prefetch +=& 2}E0|A disk read { F QI &
reading bh pin 2t S = 5t 2 =24 A|ZHS LIEFH T}

check need read time in RIO Prefetch RIO prefetch =& 1tFO0| A disk read O & =20l =
reading bh pin 2 = & o &l 2 A|ZHS LIEHHC}

check need read by RIO proxy RIO proxy7t disk read O & &2l = reading bh pin %}
YS AT S ¢ A|ZHS LIEHHTE

check need read time by RIO Proxy RIO proxy”t disk read 0{ & &2l % reading bh pin %t
YS AT S ¢ A|ZHS LIEHHTE
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pin reading bh by RIO proxy RIO proxy?| reading bhE E =25t ¥ ping +& &t sl
49t A|ZHS LIEFHCE

failed to pin readng bh by RIO proxy (isufficient|RIO proxyZ} reading bhE &5t & pin2 & §t 2

bh) 4o A ZHS LIEHA T

pin reading bh time by RIO Proxy RIO proxy?| reading bhE E =25t £ ping ™ &t sl

T2t Al ZhS LIEHHDE,

RIO prefetch by proxy

RIO proxyZt prefetch requestE A 2| et Sl +2f, & 2|
of ~RF AlZHS LIEFALCE

RIO prefetch time by proxy

RIO proxyZt prefetch requestE 2| st 2l 2t X 2|
of ~22F AlZHS LIEFALCE

AIO submit by proxy

RIO proxyZt AlO submit 2t S =& &t Bl 2t A|ZHS
LIEHA Y.

AIO submit time by proxy

RIO proxy”Zt AlO submit 2t S & &t Bl 2 A|ZHS
LIEHA T

current block cleanout

blockLi transaction® commit {5 2! commit tsnS

o

FOI 5= block cleanout &8 & & K| blockOll applyst
4 9 block tx entry A =0 T & SH E LIEHA

rr

il

current block cleanout entries

blockLl transaction® commit 615 & commit tsn=
201 5t= block cleanout =& = A K| blockOl| applyst
= =4 2 block tx entry 24 =0 CHEF SH E LIEHH

current block partial cleanout

C}.
blockLl transactions S4 entryZtE =2t commit
£ 2 commit tsn2 &2l 5t= partial cleanout =& &

2 A blockOll applyst= =4 3 block tx entry 24 4=0f|
Ci ot SAE LIEFHCE

current block partial cleanout entries

=

blockLH transactions £7 entryZt= =2t commit &
£ 2 commit tsn2 &2l St= partial cleanout =& =

A A blockOll applyst= &4 %! block tx entry 24 £=0f|
Ci st SH E LIEHHCE

update block's cleanout time

Bt o

blockU| transaction2| 7' cleanout gt
° E LIEtH

shor 1110
4> 1R

11 block & A Q| cleanout tsnB+ 14 &t
Ct.

update block's cleanout time - cr block

ShA| &

blockLj transaction2| 72 cleanout g2
ot & LEEFH

mu oy

11 block A Q| cleanout tsnZt 1A 6 Sl 4
ct.

buffer cache invalidate

HIH £ & 35}(invalidation)S LIEHHCH
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invalidated buffer cache count

HIH T & 3}(invalidation)S LIEHHCH

block invalidate range deprecated
block invalidate range - block count deprecated
block invalidate range time deprecated

dpi buf streal count

DPI =& Al, buffer cacheOll 2! = blkE invalidate AlZ
i} invalidateA| Z12 = blkS CIZ sessionOl| Al i S|
= s A& LtEHACE

block corrupt logging

Nologging2 Z HAE S=0f sl 2HH2 =
2 208 E7/=0 ol 207t A sl

o A+E 2 F= SHE LHEHHLT

block corrupt block count

Nologging2 2 HZAE =20 thal 2|HHE SH2
2 2OE 7|0 ol 27t AR sl £
| U+ E EHF= SH S LIEHHCE

block pin - not conflict

S2i(b{H) Hoj 25 A2 LIERCE

block pin time - not conflict or fail

S (HH) EHof| 43t SA S LIEHHTY,

block unpin S (H) AT 2ot SHE LIEHAHCE
block unpin time S (H) AT 2ot SAHE LIEHACE

block wait (ckpt + writing)

MAERIE & O| ALt writing 52 =& (HX
(=}

71 /s th 7|5t B2t A= o] &= ot =l
&, 2R E A ZtS LIEFHCE

block wait (ckpt + writing) count HMIAEQIE & O|HLt writing £Q 2= (H1H)E El ot
71 /sl ti7|5t= d27t U=l ol &F=2 7|5 =l
&, 2R2F AlZHg LIERHCE

block wait (ckpt + writing) time HMAEQIE F O|HLt writing £Q 23 (HH)E Tl 5t
71 flsh th7|5t= 227t A=dl o] =2 7| et &

T, 22 AlZts LHEHHT

block wait (writing)

DB writer7t L E| HIH & HY L{ATE 7| F5 <
ZtA=H 0|8 sl HEHE +daiMe 2HE &2
Y +dst7] ?Ish Est= M0l B 7|5HA =M O]
=2 O3 7| &0l 2ot SA S LHEHA T

—

direct path write wait

Direct Path Load(DPL) = Direct Path Import(DPI)
& Al direct path bufferdl| loading! block| Li 8 &
writeot= SA 2 (3 4+ L write A|ZHE LIEHHCE,

direct path write wait time

Direct Path Load(DPL) == Direct Path Import(DPI)
& Al direct path bufferdl| loadingE! block?| L & &

writest= SA 2(E + H write A|ZH)E LIEACE
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block copy in ckpt progress or write

rl
ot
B
%
it

N o

=3 (HIH)Z exclusive mode Z
HIEQAE &Rl B2 h7|5t= A

Hol Li8E HHE H

Yo Jo o
>

1A

ﬁ

ol
= =

E_l
M H N
lo &£ p ol
_o'ﬂ

LT <

N
[l
o
o
ofm
sl
rr
o
Iz re
Rl

block copy in ckpt progress or write : cr user
only

==
ol
=

i

N o

H)Z exclusive modeZ & [

gl 2 i7|sts Azt

ﬁ

ol
= =

lo £ p o
_o't

LT <

Jo i mio
>

Jo e

Rl

1A

-

£ St7| ElCt o] A= oA
3|4 & LIEHHTE,

block copy try

i
Pl

H'I' o
o][}
=
fol
4> o
Ins

I
ol
iy
40
:Oé
e
el
i
Pl

block copy on write

block copy - check point

block copy - hot block write

1A
o)
HU
Iz
N
f=)
=
=t’:=|
ro
ox
Ho
i
4o

Hot == 0|04 A X &

of AL+ E 2|+ LIEHA T,

block copy - Iru force

Et L= RFO Qs &7

ER
= Ab510] Wat7| 9fs) 2 AT S HE 3

candidate bh scanned ZEME 0| HZIOM HIHE Z 70 L 4 A5l St= X of] T
ot SH S LIEHHTE

candidate bh scanned buffers ZEME 0| HIIOM HIHE Z 70 LT 4 A5l St= X of| T
ot SH S LIEHHTE

candidate bh scan retry HEMs Aot SIS ROy F= SHE LIEFHACE

candidate bh scan stoped by no current deprecated

candidate bh scan stoped by no current:scan |deprecated

cnt

candidate bh scan stoped by cr tsn

candidate bh scan skip free bh

M7 70 =5 A4 SOl Fastel HEHES 2

[ == R |
A4 oM Aol S 4F LHEHHCE

cr bh sorted by cr tsn

sorting2 & &t 3 42} sorting 0| scan®t HIH 9
AN =

& LIEHHC

cr bh sorted by cr tsn:scan cnt

ro

sortings & gt 342} sorting S0 scangt HIH 9|

& LtEHHCE

-
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candidate bh scan for dropped segment

HIH 7|+ oM 28 4
7

AH
— -
5l 20| wHE B4

Z DROPE N OHEO OIS
£ LIEFHCE,

candidate bh scan stop at breakpoint

HIH7+ 0| M candidate bh& & & I stopdll & ==
K| EHESE =14 (TAC only)

candidate bh scan stop at breakpoint:scan cnt

HIH7H+ 0| M candidate bh& & & I stopall & ==

buf pin wait - 11 bitmap L1 S(HE) EH ZHEHoAM oS &2 CHE M-AM0|
HAY SEEX = ZEZ HtL o tf7|§t Sl
eF CH 7|8t AlZHS LIEHHCE,
buf pin wait - 11 bitmap (time) L1 SS(HE) H HEoM siE =S CHE MMO|
MY etElXA| pfe ZEZ EHSH Qo Cf7| 5t Sl
eFCH 7|8t A[ZhS LIEHHCE,
buf pin wait - 12 bitmap SEH) & HFoM T E2S oE MA0|
E'JH SEtE|X| = RERZ EHotd o th7|Et Sl
FCH 7| SF A|ZHS LIEHHCH
buf pin wait - 12 bitmap (time) 2 S=(HE) H oM siiE =3 = THE MM0|
E'JX‘I SEEX = RER HSHL Yo 7|5t Sl
e o 7| et AlZHS LIEHHCE
buf pin wait - 13 bitmap L3 SS(HE) H EoM siE S-S CHE MMO|
A S2El XA b= ZEZ Eot o tf7|ek &4
eF o 7|8t AlZtS LIEHHCE
buf pin wait - 13 bitmap (time) L3 SE(HE) H oM siE =3 = THE MM0|
MY SSE|X| b= REZ Tt Qo| CH7| 5 Sl4
St L 7|8k AlZHS LIEHHCE
buf pin wait - undo header UNDO_HEADER ==(HI) & ZtFH Mol D =2 =
CHE MO0l HAY 22t X| gf= 2E2 ESH A0
L7l et Bl 2 T 7| B Al ZHS LIEFH T
buf pin wait - undo header (time) UNDO_HEADER =3 (HH) & Ho A LD =S
CHE ME0| HAY 2 2tEX| gf= =2 EHSHD A0

o7l et s T 7|8t A|Z+S LIEHH

buf pin wait - segment header

SEGMENT_HEADER £ (HH) & ™o S 2
22 L2 MMO| HA 385X U= REZ Tt
U0 Ch7| et Sl =2 7| Bt A[ZHS LIEHHCE,

buf pin wait - segment header (time)

SEGMENT_HEADER S3(HH) @ ™M sl T £
22 CHE MO0 BIA 38X o= 2E2 Hatn
QL0 T 7| 8+ 5149} O} 7| B Al 7S LIERHCH,
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buf pin wait - data DATA =3(HHH) E YoM sl =2 S CHE MA
Ol HNY SetxX| b= BEZ Hotll o o7 et =
o O 7| 8 A|Zhg LIEHHCE

buf pin wait - data (time) DATA == (Hx) & 2HOM i 222 CHE MM
O| HX| S&tg|X| &%= ZEZ st Q0] Ch7|5t 3l
4@ O 7| 8 A|ZHE LIEHHCE

buf pin wait - index branch INDEX_BRANCH =3(HI) & FoA sliid =2
2 THE MH0| HX S2tEX| b= ZEZ Eotn 9l
Of tH7| et =2t T 7|5t Al ZHS LIEHA T

buf pin wait - index branch (time) INDEX_BRANCH S(HI) & 2#Fo|M siE S
2 THE MM0| HX Sot X b= ZEZ Ht o
Of Ci7| st &2t T 7|5 Al ZHS LIEFA T

buf pin wait - index leaf INDEX_LEAF E2(HH) EH HFoAM sf S S S Cf
E MMOo| HA SeteX| b= ZEZ EStL U0 of
Jlet Sl T 7|5 Al ZHS LIEHA T

buf pin wait - index leaf (time) INDEX_LEAF S (HHH) EH HFoAM si S =2 S Cf
E MMO0| HA Stk X b= ZREZ ESHL U0 oY

7|et St th 78t Al ZtES LHEHH T

buf pin wait - bitmapped filespace header

BITMAPPED_FILESPACE_HEADER = )
LFoM i =S THE MM0| HA = te(X] &
= ZE= Hopl Qlof thulet St thIst Al ZtE
LEEHH T

JE
L
=

buf pin wait - bitmapped filespace header (time)

BITMAPPED_FILESPACE_HEADER == (HIX)
IHOM ST 2212 CHE M Mol B x| o
S RSz metn Qof B S50 th|E A 7S

LIEHHCF.

buf pin wait - bitmapped filespace

BITMAPPED_FILESPACE =3 (HHHH) & 20| A{ i
= =SS OE MM0| HAY Set(X| Y= ZEZ H

Sbal A0 o7l et S 2t T 7| 8 Al ZHS LEEHH T,

buf pin wait - bitmapped filespace (time)

ol
s

BITMAPPED_FILESPACE £ (Hx) & 2}F0f| A
o =SS OE MMl HA SEE X b=

Sk UO| B 7 et St 7| Sk Al ZtS LIEHH T

H
[n
Hu
e

buf pin wait - extent map EXTENT _MAP ==(HI) & ZFoM ciE =22
CHE MM0| MY setE X pie 2E2 ES QU
o 7| et S T 7| Bt A ZHS LIEHH CF

buf pin wait - extent map (time) EXTENT_MAP SE(HH) H 1HHoM i 25
CHE M0 HA setE X = ZE2 ES U

o7t Sl T 7| 8 Al ZHS LEEHHCE,
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buf pin wait - undo extent map UNDO_EXTENT_MAP S2(HH) E IHFo|lA s
E8 S COHE Md0| HAY S2EX| gt ZEE Hot
1 U0| Ch7| st Bl 2k T 7|5 Al ZHS LIEFHCE

buf pin wait - undo extent map (time) UNDO_EXTENT_MAP S (HX) & 2}FO|AM s
=3 = LHE MA0| BN S S X] =
0 A0 7|t Bl 2 T B Al ZHS LIEFH T

buf pin wait - undo UNDO S3(HH) H 1Yo i 23S
Ol HAY s etx|X| b= 2E2 EHet Qo th7| ek 2
2t T 7| 8t A[Z+S LHEFHCE

buf pin wait - undo (time) UNDO ==(HH) & HoM aiE ==
Ol HMY et X| b= ZER HSHD Q)
£=Qf O 7|8k A|ZHS LIEHHCE,

buf pin wait - sort SORT S (HH) H YoM il E 2248
Ol HY S8t X| &= ZE2 H5tD Qo] o 7|6t 3l
Tt 7| ek AlZts LIEHHTE

buf pin wait - sort (time) SORT =&8(HH) H IZoM D 2
Ol HAY S2tE|X| b= 2EZ HEID QUo{ i 7|5t 3l
£ O 7| 8+ Al ZH2 LIEHHCH

buf pin wait - lob data LOB_DATA S (HI) & 2HO|AM ST EH S CIE
Mol HA Sote X b= ZEE EHstl QAo th7]
ot Sl =2 T 7Sk A|ZHS LIEHHCE

buf pin wait - lob data (time) LOB_DATA E3/(HHH) B IHoM siE 25 S LHE
Mol HA Sote X b= ZEZE Hotl A0 th7]
St Sl T 7|5t Al ZHS LIEFHCH

buf pin wait - asmeta ASMETA E3(H) H HFHoM i E2HS CHE M

222
Mol BN sgielx| ore BER sk 9lof ol et
5149 T 7| B N ZHS LEEHHCE

buf pin wait - asmeta (time) ASMETA =3 (HH) & #HoM sl ===
MO| HX S35 X| 4= BER HEstn Q0] Cf
St 7|8t AlZhs LIEHH T

buf pin wait - backup header BACKUP_HEADER =3 (HH) E 1FH0|A s &

A0 EH7I°F2'—’FQP o Z71et Al ZtS LIEFHC

buf pin wait - backup header (time) BACKUP_HEADER £ (HH) & YoM sllY =
g OE MM0| X S2HEX| s ZEZ Hotl
U0 L 7|6k B O 7| Bt Al ZHS LIEHHCY
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buf pin wait - backup set header

BACKUP_SET _HEADER & (HH) & IH0|A s
o 23S 2 MMO| B SSEX| U= 2EZ I
5H1 Q0of Cf 7|8t 3149 Cf 7| BF A| ZHS LIEFHCY,

buf pin wait - backup set header (time)

BACKUP_SET _HEADER =3 (HH) E I} A af
o EHS OE MMO| HY S &5 X &= ZE2 T
St QU0| Cf 7| 5 Sl 42 O 7| §F Al ZHS LIEFHCE

buf pin wait - others

OTHERS E3(HH) @ 2tHoM sl S E2 8
MOo| HA F2HE| K| b= ZEZ HEtT Q0 i
Sla9t T 7| 8t Al ZHS LIEHA T,

buf pin wait - others (time)

OTHERS £2{(HH) T -0 s 2212
Mol BN SBE X o= PEZ HakD o] Tf7| 3
149} T 7| 8F A|ZHS LEERHCH,

buf pin wait - reading =SS (HH) & HHoM S =SS THE MH 0| HA
CIATOAM i1 Qof Cf (st B otLt 2L A ZH S

HU VI =XIE Ol SHE Sl & = UL
buf pin wait - reading (time) == (HH) E HHM s === THE ME0] HA
ClATOM 0 Qo Cf7|st B HatLt 2L A2t S

QHU 7| =XIE O]l S8HE Sofl & =+ UL
block cleanouts blockLl transaction & £ 2| commit 6 & & commit tsn
2015H= block cleanout A& 48 AlZF 2! 314

> 1o

ot entry 24 ~0f 2t A E LIE

_,_
«
=

r

Ct.

block cleanout - entries

blockLyf transaction & = 2| commit 6 £ 2 commit tsn
2l015}= block cleanout ™A 43 A|ZF 3l 314
Sk entry 24 0] 2t5t SH S LIEHACE,

+4> o

block cleanout time

blockLl transaction & 2 2| commit & £ 2! commit tsn
21015t = block cleanout A =3 A|ZF 4l

Aot entry A 0f 2ot SAHE LIEHACE

}kiln
+>

+4> mjo

block partial cleanout - total

blockL transactions 3 entryE =2} commit &
O

ANZHRH S, &S entry A 40f Zhet SH & LIEHH

3

2 commit tsn2 ECI 5= partial cleanout & & &t
ry

Cf.

block partial cleanout - total time

blockLH transactions 7 entryE =2 commit o &
2 commit tsn2 = QI St= partial cleanout A =
AlZHS Bl Al Bt entry H 40l 2ot SA S LIEHH

Ct.

copying block retry deprecated
copying block retry - CR deprecated
on demand recovery(buf) deprecated
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on demand recovery(buf) itl count deprecated

on demand recovery(buf) time deprecated

buf load prewarmed block - total DB _CACHE_PRE_WARM 7|52 & Qls}i 7{ A0 2
HE 2T 3+ & 2 0|stoh

buf hit prewarmed block - total _DB_CACHE_PRE_WARM 7| 52 2 Ql5| F{Al0] &

2t blocks = X2 CtA| 2 5t= S+ & 20| ot

checkpoint requests MAEQIETVH| Lt bl 0 HOtLE B2 S22 7|
S =X de/A M I EQIE0| HOtLt 71 AlZH0| &R
MEXE L+ Ues £XE LIEHHCE

checkpoint written block count MAXQIEJIH| Lt &l 0 HOtL 2 S35 7|
SHe=A A2 M EQIE0| Lot 71 A[ZH0| AR
H=EXE L = Ues £X & LEHHDE

checkpoint time MAZQAEIIHe Lt Y} D Lot 2 S8 7|
S=X A2 M I EQIE0 HOtLt 71 AlZH0] AR
F=XE L+ Us X & LHEHHDE

checkpoint requested - media recovery AIC[o] E|HHE| S 2o LMot M IEQAET LY
= 42 GOtLt 21 Al ZH0] 22 =X S LIEHACTE

checkpoint request time - media recovery 0o 2|HHEE 2o Yot M IAZAETH 2l
= 42 OtLt 21 Al ZH0] 22 H =X S LIEHATE

checkpoint requested - instance recovery QIAHA E[AHHE[E Sol M AZQAET LT E R
M3 ZQIEO| HOtLt AlZH0| AR =X & LIEFH T

checkpoint request time - instance recovery  |QIAEA B[FHHE[E Saff M| T EQET ehdlist AR
M3 ZQIEO| HOtLt AlZHO| AR =X S LIEHH T

switching logfile waits - incomplete checkpoint |2 1A LXE St M IAEQIET Lot B4~ E LIE}
HHCE

switching logfile waits - incomplete checkpoint |2 1A X[ & 28t M IZEIETL Lot S5 SO

(due to rth_ckpt not ckpt progress) redo thread ckpt 7| =2 £ = log switch7} 275 StHX|
Ot ckpt progress 7| &2 2 = log switch7} 7H5 8 Sl 4
£ LIEHHHCE

checkpoint requests - timeout MAXEQIE EIYOR 7|7 XLt LSt IEQE

o Bl 5 LIEHHC,

checkpoint requests - time guarantee DIRTY_BLOCK_WRITE_GUARANTEE_TIME O| 2t
Z /0] checkpoint issuedt 5l 4.

checkpoint requests - cache invalidate HIH 2 & Sh(invalidation) 20| M St T Z QI E
O B+ E 2 F= SHE LIEHALY

checkpoint requests - log block interval JHZEMIAEJEI +HE SHE LIEFHLCE
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checkpoint interval size - log blocks

BHE MIAXJAET +H e SHE LIEHACE

checkpoint requests - next logfile

checkpoint sync datafile headers

dHF= SHE LIEHHD,

checkpoint sync datafile headers time

HMIAAZRIE Aol M 320l Y2 & HO[HIE sH =
Hol= 7|Sst=t o] HYo| +dE 2t NS

LA F= SHE LIEHHO,

consistent block created - converted from cur
rent

2 (HIH)E consistent read modeE Il &t MM S0t
M 5t= Z 2 exclusive modeZ El 5t = MM 0] i

Mool oo

ne

IMT Irumove delay

o™ LiSof ettt ol A7t 0Lt U= X

LIEHH CF.

i

IMT Irumove delay array extended

IMTOI A LRU move?t 2 28 147} =0 ws2t2 2
TOB LIB0| BiTh 0|2 F2 It LOpLt LMY ER

= LIERAC,

consistent block cleanout

consistent read 23 0| A blockLH transaction2| commit
o 2
S & Al blockoi| applyst= &l 4 & block tx entry 24 4=
of Ci st SH & LIEHHCE

commit tsn& &2I5t= block cleanout 4~

consistent block cleanout entries

consistent read 2} 0| M blockU| transaction2| commit
& L commit tsn2 =Qlst= block cleanout &3
& A X blockoll applyst= & 4 2 block tx entry 24 =

of et SA S LHEHHCE

consistent block partial cleanout

consistent read 2FH 0| A blockL transaction® &
entryS =2t commit 6% & commit tsnS =I5}
partial cleanout =& = A X blockOi| applyst= =
2! block tx entry i 5=0f| CH &t SH & LIEHAH T}

consistent block partial cleanout entries

consistent read 20| A blockL} transaction2| S
entryS =2t commit 5 F 3! commit tsnS &QI5}
partial cleanout =& = & | blockoil applyst= =
2! block tx entry i 5=0f C 8t SH & LIEHAHC}.

consistent rollback

CR block buildE 2| &t rollback =3 &l 4= & A|ZF undo

S X2 54 S LIEHACE

consistent rollback - apply count

CR block buildZ 2| &t rollback =3 &l 4= & A|ZF undo

£ HE8¢et sl S LIEHCL
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consistent rollback time CR block buildE | &} rollback =& =l 4~ 21 A|ZF undo

=
=
£ M 8¢ s+ & LIEfHCL

consistent rollback - adjust cleanout tsn CR build 4 blocke CR tsnO| {S&SHX| Ot
cleanout target tsn2 CR tsnOf| A snapshottsn2 £ &
get sl4Z LIEHHTE

failed clone CR - wrong CR tsn CR clone CH4F block2| CR tsnO| §&35tX| 20} cr
cloneOf Ao st 5145 LIEFHCY

failed clone CR - wrong snapshot tsn CR clone CH4F block2| CR tsnO| §&35tX| &0} cr
cloneOi| Amji 5t Sl 4+E LIEFHCE

k’

consistent rollback(light-work) remote node2| consistent read 2 & 2 £ light-work rule

Z block rollbacks & ¢t SA|. select 247 0f| A block

g SY Aoz sy Y +¥sts S2o|ct CR
]

block buildE 2| &t rollback =& &l 4~ 2 A|ZF undoS
I

HEget s+ & dAl e

rol

consistent rollback(light-work) - apply count remote node2| consistent read 2 & 2 £ light-work rule

Z block rollback=S & ¢t S4|. select 2+& 0| A block

= S AMNE2E =8 € +&st= S&0|LE CR

block buildE 2| &t rollback & 2l 4~ & A|ZF undoE
|

2
Ngst 48 WIBCH

consistent rollback(light-work) time remote node2| consistent read 2 & 2 £ light-work rule
Z block rollback=S & ¢t S4|. select 2+& 0| A block
= ST ANELE =2 &0 s+ st= %&om CR

block buildE 2| &t rollback =& 34 & A|Z} undoS

M g8 S48 BA B,

consistent rollback(unig-scan-branch) Index Unigue Scan Al Index branch block0l| C5t0d,
CR block build £ 2/t rollback =3 =14 9l A|ZH
undoE X g%t 3 +5 LIEtHCE

consistent rollback(unig-scan-branch)- apply |Index Unique Scan Al Index branch blockOi| CH 5t04,
count CR block build & <8t rollback =3 =14 2 A|Zt,
undoE X &t Sl S LIEHH T

consistent rollback(unig-scan-branch) time Index Unigque Scan A| Index branch blockOi| CH 5f04

CR block build £ |8t rollback 43 =14 4l Al 7t
undoE & g3t S+ E LIEFHCY,

consistent rollback(unig-scan-leaf) Index Unique Scan Al Index leaf blockOl| Cf 5t0{, CR
block build £ 9r|3._ rollback =& &4 3! A7t undo
= X285 5142 LIERAC

1O =
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consistent rollback(unig-scan-leaf)- apply count

Index Unique Scan Al Index leaf blockOf| Ci 5t04, CR
block build & 2| &t rollback 3 =4 2 AlZF undo
= N2t 5142 LIEHHDY

consistent rollback(unig-scan-leaf) time

Index Unique Scan Al Index leaf bIock01| O 5H, CR
block build & </t rollback =& =4 2 AlZF undo

2 =85 5148 LIERHCY,

consistent rollback(idxscan-branch)

Index Unique Scan =& 0| Ot AFZH0f| M Index branch

blockOll CH5t04, CR block build & 2|t rollback 4~
Sl 8 AlZH undoE HET Bl & LEHHTE

consistent rollback(idxscan-branch)- apply count

Index Unique Scan =& 0| Ot &42+0f| A Index branch

blockOi| CH 3104, CR block build £ €| St rollback 4=
Sl 9 AZF undoE &% Sl4+5 LIEHH Y

consistent rollback(idxscan-branch) time

Index Unique Scan =& 0| Ot 42+0f| A Index branch

blockd| Ci 5+, CR block build £

2| &t rollback &
Sl 9l AZF undoE & &6t Sl 8 LIEHHTY,

consistent rollback(idxscan-leaf)

Index Unique Scan =3 0| Ot A=H0{ A Index leaf
blockOi| CHSH, CR block build | 8t rollback 4+

= O
= T
514 Y AJZH undoS X E3 542 LIEHHCH,

consistent rollback(idxscan-leaf)- apply count

Index Unique Scan 30| Ot &0l A Index leaf
blockOl| £ 5+04, CR block build

314 % A|Z+ undoS X &3t 3l

| 5t rollback 43t

= O
= T
& LIEHCE

consistent rollback(idxscan-leaf) time

Index Unique Scan = 0| Ot A=0l| M Index leaf

blockOl| CH 5104, CR block build £ 2| &t rollback 4~
Bl 2 A ZH undoE N E¢ot Sl & LIEHHTY
consistent rollback(dblk) Data block0| Ci 5t04, CR block build £ </ §t rollback

=8 s+ & Ak undoS

consistent rollback(dblk)- apply count

Data blockOll CH 5104, CR block build £ 2| &t rollback
8 Sl A A ZE undoE B EFH Sl +5 LIEHHCY,

consistent rollback(dblk) time

Data blockO]| Ci 5104, CR block =
48 314 Al Al ZF undoS E%a Sl E LIEH T

unique scan cr idx branch - active tx

Index Unique Scan Al CR block build 2} 0| A index
branch block Of CH §t active tx2| 7§ & LtEHHCF,

unique scan cr idx branch - active tx cnt

Index Unique Scan Al CR block build 2} 0| A index
branch block Of CH §t active tx2| 7§ & LtEHHCE,

cr idx branch - active tx

Index Unique Scan O| Ot CR block build 2+ 0f| A
index branch block 0i| CH &t active tx2| 7§ 45 LIEHH
Ct.
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cr idx branch - active tx cnt Index Unique Scan 0| O} CR block build 2+ 0l A
index branch block Off CH &t active tx2| 7§ 4~& LtEHH
Ct.

unique scan cr idx leaf - active tx Index Unique Scan Al CR block build 2+ 0i| A] index

leaf block Ol CH &t active tx2| 7§ £=& L}EHMHC}

unigue scan cr idx leaf - active tx cnt Index Unique Scan A| CR block build ZHH 0f| A index
leaf block Ol CH &t active tx2| 7§ & LIEHHC}.

cr idx leaf - active tx Index Unique Scan O| Ot CR block build 2H Of A
index leaf block Of Clf 8t active tx2| 7§ ~& LIEFAHLCY,

cr idx leaf - active tx cnt Index Unique Scan O| Ot CR block build 2+ 0f| A
index leaf block Of Cf 8t active tx2| 7§ ~& LIEFAHLCY,

cr dblk - active tx CR block build 2} 0| A data block 0| C§ §t active tx
O 7| 4+ &E LtEIHCY,

cr dblk - active tx cnt CR block build 2} 0| A data block 0| T} §t active tx
O 74~ E LtEIHCY,

consistent block created - clone consistent read blockS 44 3st7| ?lall current block
O 2 2E blockE S At(clone)st= 7| SO Ci 8t SH E
LIEFCHCF,

consistent block created - clone from CR consistent read block=2 M4 5t7| 2[5l current block
S Z2H blockE SAkclone)st= 7| SOl Ch & SH &
LIEFH CF,

consistent block copy time consistent read blockS 44 35t7| 23l current block
O 2 2E blockS S Af(clone)st= 7| S0 TSt SH &
LIEHA T

consistent block created - clone to pga consistent read blockE 4 35t7| 2|8l current block
O 2 2E blockg SAk(clone)& I PGAE 0| &3t=

3|

consistent gets - no clone multi block read(full tablescans) =& Al consistent
readE +&otX| 411 7| E cr blockg JHE AtEot

= 34 S LIEHHD

cr candidate hit cacheO| M block2 &2 [ candidate block® Z CR
blockO| MEHEl 5[ 4=0f C{ 5t SH|
tx table consistent rollback transaction commit 01 & 2! commit tsn= 5t7| <l af

|
undo segment header block= rollbackst =l 4= ! roll
back= ?/3ll undoE X E3t S0 ti gt SAH S LtEH

H
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tx table consistent rollback - application count

transaction commit 64 & ! commit tsng& T 5t7|
undo segment header block2 rollbackst & 4~ &

roll
backZ @l undoE & &t 3l 0| st SH E LEt

HCE

Number of rollback local tx for cr light-work

TACAZ0| A remote nodeE 2|3l light-work ruleZ
CRE buildst= 8% & LtEHH Y. light-work rule2 Ct
E =5 Q3 CRS MH|A & 1ff cache0l ZXH 5}

=
ol Zall A = | &t rollbackS ol == ZH 2

blockE &
E =

Number of stop for cr light-work itl remote nodeE ?| 5l light-work ruleZ CRZ build g
cache miss2 §3 tx0i| ti &t rollback X# & HE 4
2ol i 8t S4. light-work rule2 cacheo| Zxst=
blockOll CHaH A 2t rollback 2| & sdHHFT== S
ShCt.

Number of stop for cr light-work itl - active tx  [remote nodeE %l 5lf light-work ruleZ CRZ build & If
cache missZ £7 tx0ll Ci &t rollback &A= HE &
2tof cff 8t S4. light-work rule2 cached| Zx35t=
blockOl| CHaH A 2t rollback M2l & sAHFT== S

otCt.

consistent rollback(light-work) - no flushed
commit

remote nodeE 2|l light-work rule2 CR2 build&! I
commitE txO| X| 2} redo logZ} flush=| X| 240} cr build

Number of buffer get fails for cr light-work

light-work ruleZ CRE buildst= = =0i| 24 5t cache

missOi| Cif st SA|

dbwr flush requests - make clean

M0 7+8 M &2 59 SNC 2 CE| HH S [
230 7| S5 Eete 23S DB writer0l| 5t = 8%
7t UL Ol SH = ol2{ et O|HI ETVF Y Bt Sl 5 Lt

EHH CF

dbwr flush requests - force

TACOIM S5t S8 HIEHE H| 230 7| F3H0F

42 dld HHE force queuect= S48 =X
queued| 21 1 HE| HHE J|SHHets 2¥S
DB writer0fl ot= &Lt UL O] SH = 0|2 O|HE

7t YAt sl S LIEHHTE

dbwr flush requests - checkpoint

DB writer®i| Al HHE[HIH & | 2301 7| Sstet=

Of &det3|+F LIEHACE

[IC DELAYING_CKPT_DUMP msgs received

DB writer checkpointZ block write 7t X| 1 k| = A&
RSB dumpE 3ot && S LIEtHCE
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IIC PASSWORD_FILE_CREATE msgs received | TACZZA 0| A| Password file create 278 M AIXIE 4
Mot 38 LIEHH T

dbwr Iru list scans DB writerZ} cold dirty list(LRUW main) £ HIH & £ A
F= AYsS v ST HIH 85 LIEHHDE

dbwr Iru list scanned block count DB writerZ} cold dirty list(LRUW main) £ HIH & £ A

dbwr writing list scans DB writer”} cold dirty listS Z443l clean?® HIH&=
LRUZ log flushZt =l dirty buffer= log-flushed dirty
list (LRUW aux)Z &mAHF= HYE st7| @l cold
dirty 2| AE S HM ot S HMBHHIHO| 4+~ 5 LIEL

HCf

dbwr writing list scanned block count DB writer”} cold dirty listE Z443l clean?® HIH&=
LRUZ log flushZ}t &l dirty buffer= log-flushed dirty
list (LRUW aux)Z &AF= S st @l cold

dirty 2| A E S ZA B 5149t 44 B HTH | 4 & LIE}

L
dbwr aio issue wait AlIO 2F0| 27 E|7|F 7|CHEl AlZt
dbwr aio issue wait count AlO 2F0| 2t82&|7| & 7|CtEl AlZt
dbwr aio issue wait time AlO 30| 2t2&|7|E 7|CtEl AlZt
dbwr write - OS OS AAE Z HolM CjAT0 7| SE S22 A

ot 7| Fst=t 22 AlZts LHEHH T

dbwr write block count - OS OS A AEN Z B A J7[SE S22 A
o 7| Es5t=0 28l A|ZtS LIEHHCE,

dbwr write time - OS OS A AE Z B A I SE S5 A
o 7| Es5t=0l Z&l A|ZtS LIEHHCE,

dbwr writes DB writer 2| 0|HO| A HE| 22 7| 56t 0 Al ot
2l 7188 229 V4, 7| Fot=0 AlZtE EHF

£ S & LEHCE

dbwr written block count DB writer 2| O|HO| A HE| E2 2 7| Sote 0 A/ &
34, 7156 22 4, JI5S

= S S LIEHHCE

F|'|:
Q
>
I
mjo
Ho
R
4

dbwr write time DB writer 2| 0| {0l A| HE| £ & 7| Fot{ 1 A& st
34, 7150 289 V4, I Fot=d AZtE EHF

= S E LIEHHC

dbwr writes due to encrypted block DB writer 20010l A encrypted block2 2 QI35 s
quential write2 5tX| 25t= Sl 45 LIEHHCE

(9]
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dbwr write issues

DB writer0l M G E| &2 aio write 2 & 5t=0| ZAZl A
Zt (DB writer7t AIOE 0| 5t A )

dbwr write issue count

DB writer0l | C{E| 2 aio write 23 5t=0| 22l A
Zt (DB writer7t AIOE 0| 5t A )

dbwr write issue time

DB writer0l A H{E| 2 aio write 28 5t=0| 22l A
Zt (DB writer7} AIOE 0| 5t A )

dbwr write suspend

DB writerdi| A| C{E| =2 aio write Ofl CH &t suspendAl
Z &l A7+ (DB writer?t AIOE 0| 85tz 8%

dbwr write suspend - block count

DB writer0i| A| L E| =3 aio write O C{ St suspendA|
2zl A ZH (DB writerZt AIOE 0| &5dt= E2)

dbwr write suspend time

DB writer0i A| L E| =3 aio write O C St suspendA|
42l A7t (DB writer7t AIOE 0| E35t= 4 %)

dbwr aio slave bitq read count

DB writer2| AIO slave thread?} bitq_readOf| A 7| CtEl
A2t

dbwr aio slave bitq read count(nowait)

DB writer2| AlO slave thread 7} bitq_read0i| A{ 7| Ct2l
A2t

dbwr aio slave bitq read time

DB writer2| AlO slave thread 7} bitq_read0i| A{ 7| Ct2l
A2t

dbwr writes - Iru force list force queueO| M S 0| 7| FE Sl 7| Fet 532
5 LIEHHCE
dbwr written block count - Iru force list force queueO| M S 0| 7| FE B2 7| Fet =32

& LHEHHTE,

dbwr writes - checkpoint list 2 E dirty buffer= 20| XS 8% AFS 7|22
2 FEE|M checkpoint queued| S0{7tA =1 DB
writer= B 7401 & @i AtEL O 710) = 2552 H
L3R J|Foith 288 7|58 e V|5 =9
o & 2=

dbwr written block count - checkpoint list 2 E dirty buffer= £210| H 2 £HE AIFS 7|&2
2 HE5|M checkpoint queued| S0{7tA =11 DB
writer= OftH 7HO0{ & mjOtC o 7|0l Q= EHES
L3R J|Feith 288 VIS5 e V|5 =9

o +& 2=

dbwr writes - recoq list

= O

Recovery}d &0i recovery O 4491 blockE 2 £ &
MM recoq0ll S0{7tA &l DBWR= recoveryE &
S0 L™ FI|0tCh diskoll 3 S blockES 7| =6t
Ch.olmf 7| St sl E39 +8 20 &L}
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dbwr written block count - recoq list

Recovery2}d E0 recovery CH 421 blockE2 £ H &
HA recoqOl E0{7tA &l 11 DBWRE recoveryS 7
o L™ =7|0tct diskoll i H blockE & 715

St
Ct ol 7|ZEst sl 22O 8 20 EC.
dbwr writes - file list S = DB writer7 It A0 A CHE| HIH E & o 3
ot ot oM =HEH 7| FE HE S8 H+E
LEEHA CF
dbwr written block count - file list S A = DB writer7t It FOo| M G E| HIHE & $ 3
ot ot oM =HEN 7|5 HE| S8 H+E
LIEHA CF,

dbwr writes - Iru list

L &5 2 2 cold dirty £ (HIH)E Z0tF = cold dirty
list7t =X 5t=Cll DB writer7} O] 2|AE0|AM HIHE
8ol 7| Fet2[e2t 7[Fet HIH =S2| 7 =5 LIEHH

C}.

dbwr written block count - Iru list

L &8 2 Z cold dirty == (H1H)E Z0t5F+= cold dirty
listZ7t =X 5t=Cll DB writer7} O| 2| AE0|AM HIHE
L6l 7|58 3|42 7| S8 HIH S| 7 & LIEHA
ct.

dbwr writes - adjacent DB writer’t HIHE 7| S I S5 0[FREZ QH =
He 2 7S5t 227t Y= oA &Y =4
Stal4ot ol HAOR 7|52 E39 48 20
F= SHAE LIEHTE

dbwr written block count - adjacent DB writer’t HIHE 7S I 454 0[RZ QH =
He A 7IEotes 27 A= olH A S+
St 3|49t 0|2 HAOR J|FE E39 45 2
F= SHE LIEfHTE

dbwr writes for incremental checkpoint

incremental checkpointE & ¢t Sl 7[Set =2
& LtEfHCE

dbwr written blocks for incremental checkpoint

incremental checkpointE & ¢t Sl 2 7[S¢et =2
&5 LtEfHCE

dbwr multi block writes 270 O| A9 E& 0| SHARHO| C|A 0 7| | 5142}
7= 2o £5 LIEHC)

dbwr multi block writes - block count 274 O| &9 E=0| SHARHA C|A30 7| | 3142}
J|= 8 22| £5 LIEHC)

dbwr log flush requests log flush 21t 2HE SHE LIEFAHCH

dbwr log flush waits
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dbwr write skipped blocks - dba mismatch St HEl 23 (HH)2| buffer head 2} buffer2| LI &
writer7} 7| & otA| d=0l 1 3¢

S L}EHAHC,

o 4

_‘,_'_

Ul

ox
rr Jo +—
0 o ﬂl||I
_|H] W

H
21

_IEL'_

dbwr write skipped blocks - rba mismatch (HH)2Q| buffer head2} buffer7t 22
St AS0l = L 0| CHE Z< DB

tX = D 3l 8& 2 F= &5

o
Bl N
m

S mo 4>
T

N

E _=

dh

o

OII

S (10 9
mjo
10 o

0z

mjo

LIE}

=
o

dbwr write skipped blocks - free buffer DB writerZt 7| S35t7| @l & 5t
7:|c> 7|§ol- _u.l_97|.0-|7| H_':,’_
st JZA MLl =39

dbwr write skipped blocks - modifying DB writer7t writeE @[ =& &t blockO| =& & =

O| 2t 10 slot build %t = skipgt 3l & LIEFHC}

dbwr write skipped blocks - need flush a2 220 WA O 25= REDO log7}t C|A
7| = | X| 9tOtA DB writer7} 7| 35X 2 345 &
= S5 S LIEHHCE

T o=

LS

dbwr write skipped blocks - no more dirty deprecated

dbwr copied hot blocks StEE SAL S E Sl 4+E LIEHHTH

dbwr copied hot blocks - EXL mode SIS SAL s E S5 LIEPHT

dbwr hot block copy time StE SAL S E Sl 4+E LIEHHTH

dbwr failed gathering - ckpt queue DB writer?t ol & £210f| Cf &t HZ0f| o S= = logZt
OAF0 7| S5 X| 42 A0 22 0|72 7| S &0
M A2t El & 20 3 A & LEHH T (checkpoint

queuelf Ci et SH)

dbwr failed gathering in ckptq - need log flush |DB writer”} i &
L2300 7| S5 X
M A 2let =l 4

queueO] Ci et SA)

dbwr failed gathering - force queue DB writer?} sl & £ HE0| O S= = log7t C| A3
Ol 7|SElX 42 0| FRZE 7| SO Mot +E
2O F SH E LIEHHCY (force queued]| Cf St S A|)

dbwr failed gathering in forceq - need log flush |DB writer7t s & &3 #1240 tH S&| = logZt E| A3
Ol 7| FElX 42 0|72 7S L0 A elet S
20 F SH E LIEHHC (force queued]| Cf S SAH|)

dbwr skip gathering - hot block DB writer’t 454 0| RE St=H S 7| S &0l A A
oot Sl 48 LIEHH L

direct write count Direct Path Load(DPL)2 &l &% C|A3 =2 SE0|
J|SE e 7| FE S35 5 LHEHHT
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direct write blocks

Direct Path Load(DPL)2 Sall &% C|A3 2 50|

715E et 7| SE 242 £ & LIEHH

incremental checkpoint by log interval

DB writer” force queuedi| Cif et 7| & =S T
Lol ¢10]0{ incremental checkpoints & st= S

= LIEpHCH

incremental checkpoint by timeout

DB writer”} incremental checkpoint timeout2 = C E|
HiH 7|52 ?Ioi MO =HE LHEHHCL

incremental checkpoint with target tsn

incremental checkpoint by many dirty blocks

D

(o8]

WRITER_INC_CKPT_START PCT I}2t0|E{ £

Y2 dFet EF HEH FHAl 27| CHH| TEHA[H 2
HEE HHMEE Z=36t= GE| 22H0| 4I7|H M I =
QIES £ SHA =l=0 O|Z A st A ZZIE0
sl S LIEHACE

incremental checkpoint continues 21 MY &5x0 et DB writer/t & 2= 2 SHI
Fl= B2 80| 2XMM Bt 25HE 24 2
4 U=0 eHH oLt FII2 HE| 535 20t B
& LIEHH T}, (incremental checkpoint with target tsn
SE=at )

logons cumulative SCO|HEJEEE 2 MHO 2101 uE & OtX|
0 MHE MM 2 S5 LIEFHCE

user calls SCIO|HES A X[ E HOtM HMElst= HHa &
ot Sl 5 LIEfHACE

lgwr logfile switch ZOAAR| Ll et Bl E LIEHATE

lgwr switch time EOALR Lot SI4-E LIEHHCH

log switch wait ckpt 2 A2 IS0 M DB checkpointE Cf 7| & &l 42}
Al Z+S LIEHHCE

log switch wait ckpt (time) 22X 20| M DB checkpointS Cff 7| 8t 2l 4~ 2}
AlZb=S LIEHHCE,

log switch wait archiving 2OAA 2HO M log archiving2 CH 7|8t 3l 42}
AlZb=S LIEHHCE,

log switch wait archiving (time) 22X 2HHOM log archivingS tf 7|8t 3l 42

AlZhS LIEFEH Y,

Appendix B. V$SYSSTAT 323



oo

=
=

e

log switch request archiving

log writer?} log switchE /3l log archivingE 2 & et

5148 LIER Y,

Igwr wait for copy

LOG writer7t E 1 HIHE 2|5 £ 1t o 7| S5t
zgmasz ijmmiijnﬂég
N

é

I
+2f I1H7| AI h= LIEHH EL

lgwr wait for copy - sleep count

LOG writer7} 21 HIHE 2|5 211 oo 7| =5t

b 2|5 212 21 HEHZ 271 7|2 =9
0| U2 i 7|siOF 5t=Cfl Ol B2l th7| 5t
T2t 7| AlZhS LIEFHCE

|
51

Igwr wait for copy time

LOG writer’t 271 HIHE 2| F 21 njof| 7| =5tH

egtme|s2EdE BE0HEHE EO7H 7|2 59 )\ﬂ
M0 UASH™ 7|5l Of st=Cl O|H Z L2l Ch7|et
Qf T 7| AlZ+HS LEEHHCE

redo wait for Igwr deprecated
redo wait: logswitch count deprecated
redo wait for Igwr time deprecated

lgwr awake flush waiters

LOG writer?t flush ™S ot F 7|5t /U= MM
=2 NYAZE st ANZE D22 2 MHe S48

2=

Igwr awake flush waiters (notify count)

LOG writer7f flush &S ¢t & tf7|st Y= MM
=2 MYE Sl AlZE 2D W2 Mo S5

2=

Igwr awake flush watiers (time)

LOG writerZt flush 8 & & 7 Oj7|5t2 Y= AN
S MNAE B2 AZE 2|0 W2 MM S48

EO#I t.

Igwr skip flush waiters

Log flush waiter?} Cff 7| S ¢! flush tsnO| log writer2|
log flush tsn 2. C} = OFA log writerZF 7§ 2 X| 411 X[ L}
7t waiter session 5 LtEHAHCY

Igwr skip flush waiters (waiter cnt)

Log flush waiterZ} Cif 7| 2! flush tsnO| log writer2]
log flush tsn2 C} & OFAf log writer 7t 7§ @ X| 9410 X| Lt
7t waiter session =& LtEFACY,

Ilgwr awake cras after flush

LOG writer7t flushE 2t2%t ¥ CRASE R = W7t
x| AQE A7

Igwr awake cras after flush (time)

LOG writer7t flushE 2t2%t ¥ CRASE R = W7}
x| AR A7
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CATHE M= Wt

o

lgwr awake cath after flush LOG writer7} flushE 2t=Z st
x| AQE A7

CATHE ¥ & W nt

1o

Igwr awake cath after flush (time) LOG writerZ} flushE et=Z 5t
x| AQE AlZH

lgwr awake wthr after flush LOG writer?| flush& 228t = WTHRE 7 & W 7t
x| ARQE AlZH

Igwr awake wthr after flush (time) LOG writer? flush& 2t2%t £ WTHRE 71 ? & M 77
X AQE A+

Igwr aio submit Log writer?} AIO A © = redo logE write® I, AIO
submitE &t Sl ¢, 22 F AlZHS LIEHHCE

Igwr aio submit count Log writer?} AIO 44 2 Z redo logE write® Iff, AIO
submits & ot S, 22 F AlZHS LIEHHCE

Igwr aio submit time Log writer?} AIO 44 2 Z redo logE write® Iff, AIO
submitE 2ot S, 2R F A[ZHS LIEHHCE

Igwr build and submit Log writer?} 10 slot build 2! AlO submitg et=35t7| 7t
X 2RF AlZHS LIEHHCE

lgwr build and submit (blkent) Log writerZ} 10O slot build 2! AlO submit2 2t23t7| 7t
A 2% A[Z+S LIEHHCE

lgwr build and submit time Log writerZ} 1O slot build 3 AlO submitE gtz 5t7| 7t
X 2% AZ+S LIEHHCE

lgwr aio switch timeout Log writer AIO At&A| log switch 20l A pending
1107t 2t2 5= A S t7Ie & A=, pending /07t

etRE = A2 U7|st= 20l A bitqueue timeoutO|
2l of Sl 45 LIEHACE

Igwr aio switch timeout (cnt) Log writer AIO AtEA| log switch 20l A pending
1107t 2t2 5= A= t71e 4 U=dl, pending /07t

2t2E[= A S 75t 2EO|M bitqueue timeoutO|
2l ot Bl & LIEHACE

Igwr concurrent aio Log writer7} AIOE AtE 30 redo logE write™ I, S
Ao A= U= 10 75 LIEHACE

Igwr concurrent aio count Log writer7t AIOE AFE 351 redo log= write2 I, S
Alof M= D A= 10 7+ & LIEHHCE

sl
i
o
>
[0
rn

Igwr calc flush range Log writerZ} log flush rangeE A A4St
Al Z+bS LIEHHCE

sl
P
o
>
[0
il

Igwr calc flush range (skipped) Log writerZ} log flush rangeE Al At
Al Z+-S LIEHHCE
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Igwr calc flush range time

Log writerZ} log flush rangeE A 4tst 3l 91 A Q&
Al ZtS LIEHHCH

Igwr write and update tsn Log writer?t log flushE 35t redo buffer2l log
flush tsng Mot B2t 2R F A|ZHS LIEFALCE
Igwr write and update tsn (blkcnt) Log writerZt log flushE &35t redo buffer® log
flush tsng M6t B2t AR F A|ZHS LIEFALTE
Igwr write and update tsn time Log writer?} log flushE +=&73t1 redo buffer2l log
flush tsng Mot B2t 2 F A|ZHS LIEFALCE
lgwr slave suspend Log writer slaveZt AIO suspendE £ 8t Sl 42 &

1

RE NS LIEHA

Igwr slave suspend (blkcnt)

.
Log writer slave?} AlO suspend& <
2F AZHS LIEHHDE

02
ro
sl
P
o
N

Igwr slave suspend time

=

Log writer slave?} AIO suspendE <
E AZHS LIEHHDE

02
o
o
+
10
|_

Igwr slave suspend syscall

Log writer slave”} AlO suspend system call2 ¥ &t
Sl 5 LIEHH T

Igwr slave suspend syscall (cnt)

Log writer slave”} AlO suspend system callS 3 &t
Sl 4~5 LIEHA T

Igwr slave suspend: out of order

Log writer slave 7} LES 01l submitE AlO handle2| IOCB
E X suspend =t B4+ E LIEHHCE

Igwr slave suspend: out of order (cnt)

Log writer slave 7} LES 01l submitE AlO handle2| IOCB
£ M suspend = ot S+~ 5 LIEHHCE

Igwr slave suspend: skipped

K
ot
2
F¥

Log writer slaveZ} AIO suspendS 4 25}
4 S LIEHHT

Igwr slave suspend: skipped (already done)

ot
2
F¥

Log writer slave”t AIO suspendE 4 &Fst0
45 LIEHHCE

lgwr slave write post

X =2

Log writer slaveZ} write ¥4 2| =
A2 AZHS LIEFHCE

I

+
02
o
st
+
i

Igwr slave write post (nowait)

1o
+
oz
o
o
+
10

Log writer slaveZt write 7 2| ¢
28 AZ+S LIEHACE

lgwr slave write post time

<t

+
02
ot
st
+

Log writer slaveZ} write £ 2| &4 2
A2 AZHE LIEHCE

redo request log flush
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redo request log flush (Igwr aio)

Redo logE
0

A=
AY L&

flushE @&t 3+ 5 LIEHHCE

larc archiving Log archiver?} archived logE M4 5H=0 writeBt 3!
4=, block 7 ==, &~ R Fl AlZHS LIEHHCE
larc archiving block count Log archiver?} archived logE ‘- st=0l writest 3

%, block 7§+, 2 RFl A|ZhS LIEHHCE

larc archiving time

Log archiver?} archived logE 4 st=0l write$t =
%=, block 7 4=, 2R Fl A|ZHS LIEHHCE

larc log blocks read

Log archiverZt archived logE ‘44 5t7| 25l online
redo log fileg 212 34, block 74+, 2R E AlZtS
LIEHA T

larc log blocks read count

Log archiverZt archived logE ‘44 5t7| sl online
redo log fileS 42 =&, block i, 22 F AlZHS
LIEHA Y.

larc log blocks read time

Log archiver?t archived logE 44 5t7| ?lcH online
redo log fileg2 212 34, block 74+, 2R E A ZtS
LIEFH T,

larc log blocks write

Log archiverZ} online redo log fileOl A 212 LIS
archived log fileOll 7| = 5t=0| writegt 2 4, block 7H
&, AR E AZHS LIEHACE

larc log blocks write count

Log archiverZt online redo log fileO| A 212 LS
archived log fileOll 7|5 35t=0| write®t =<, block 7H
=, ARF AlZHS LIEHHCY

larc log blocks write time

Log archiverZt online redo log filedl A 12 LI &S
archived log fileOl| 7| 5 35t=0| write®t ==, block 7H
T, AR E AZHS LIEHACE

larc aio submit

Log archiverZ7t AIO A S 2 archiving2 M, AIO
submitS R S, 2 RE A[ZHS LIEHH T

larc aio submit count

Log archiverZt AIO ZAI2Z archiving® M, AIO
submitS R S+, 2 RE A[ZHS LIEHH T

larc aio submit time

Log archiver?t AIO HAISZ archivingZ M, AIO
submitS & st 3l = LIEHHCE

4
>
Fo
i
Pl
™

larc aio suspend

,_
(e}
«Q
o
O
=3
<
@
dJ
>
O
ol
1=
|0

2 archivinggt I, AIO
suspend= RAE T Bl ¢, AR F A[ZHS LIEHHCE

larc aio suspend count

Log archiverZt AIO A2 Z archiving® M, AIO
suspend= RAE T Bl ¢, AR F A[ZHS LIEHHCE
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larc aio suspend time

,_
(e}
«Q
o
O
=3
<
@
dJ
>
e}
0
1=
|0
Hu
o
(@]
=3
<
>
«Q
fIok
B
>
e}

free blocks scan

=
2
=l
N
o0
T
A
mn
Pl
N
ﬁ
%
—
|
C
oy
1z
fjo
4>
0
rot
]

free blocks scanned block count

=
=
=l
N
ol 0|:0
T
i=]
n
Pl
N
ﬁ
%
—
3|
(e
oy
1z
fjo
4>
o
rot
sl

free blocks scan - hot region

Mol
SN

=0

\J

t

T
=
i

57| 25l LRU hot region7tX| &
@}, hot regionZ7tA| EHAHSHO] victim
£ LIEHACE

H1

o
+

0x
ro
ot
4>

free blocks scan - hot region (success)

\J

M40l
XEN

S|

F Z7| 25l LRU hot region7tX| &
Sl 2}, hot regionZ7HX| B4 5H0 victim

| & LIEHHCE,

H

O ror ofo | OK o O
I
El
1

0x
rot
).

4>

free blocks scanned - pinned seen

M40

of

el

_| —_—

i
T o

oo E

>

P

i
Iu
Jad

N

40

%

—

Py

C

oY
=

o !
rc ¥
sl
i
o
L
ol
0
Pyl
HI Mo
M
Hu
iz
rn

free blocks scanned - pinned seen (CR)

| i
T
m
r<
iul

L
=

free blocks scanned - readonly pinned seen

of
k=)
no
N
al
00

o

n

Hu st
rH
rn
T
i=l
i
=
o

free blocks scanned - copied seen

M0l 7HEH
SOl SALE H

o
N

free blocks scanned - shadow seen

R
L 1

ME0| ZtEHE

S0l =

=
N

ol
_O'E
rr

o
-
Py,
C
N
1z

+

Pl
Hr
N
A
I
E_I
w40
2
T
sl
i
nn
-
il mjo
rl_
nl 0

—

free blocks scanned - hot seen

M40l 7t8

S0 t=4

o H
rC
N

o

—

Py}

C

o

1z

ujo

P
o

ol

rr

Ul

w40
T
ALl
=
n

r

free blocks scanned - hot seen (CR)

o H
X!
Pyl
4> M|

of
=2
»a
mjr
il
:

free blocks scanned - high touch seen

=
rz
=l
N
00
| WMo E | mo x| m

oy =
2z
i 2
Mo N
m oo
Rall
_\"J_ E_l
o W
m s
N

N
o
0
Py
njz
A0
o
£Q
M
st
i
iy
i
m

T
Il

free blocks scanned - high touch seen (CR)

M40| ZtEHTHE &7
S0l =2 HA FI2ES

Z0| CR =40| 2E S 4Z LIEHHTY,

free blocks scanned - cloning seen

deprecated

free blocks scanned - cloning seen (CR)

deprecated
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free blocks scanned - received seen Mol 7H2HIHE &7 fIsi LRU ZME £ 5t=
SO0l TACO| £5t CHE T EZRE 2otz 222 Tt
-t Sl 8l 0| A0 CR EUH S5 LIEHHCE

free blocks scanned - received seen (CR) M0l ZtEHIEHE &7| *df LRU M & +A5t=
=0l TACO| &6t CHE L EZHE| BHot2 2212 ot
ot sl 4l 0| A0 CR EUH S5 LIEHHCE

free blocks scanned - dirty seen MMo| 7H2HEHE 37| flol LRU ZME ™8 5t=
S0l HE| HIHE CHt SI4~ 5 LIEHHCE

free blocks scanned - writing clean seen MMo| 7H2HEHE 37| flol LRU ZME ™8 5t=
S0l ClA30 7|5 52 HE HEHE Ptk SI4E Lt
EtHeH CF.

free blocks scanned - writing clean seen (CR) |M[410] 7IHIEHE 37| 2ol LRU AME 3 st=
S0l CjAa30 7|5 ¢ HE HIHE Ptk SI&E Lt
EHeH CF,

free blocks scanned - ir allocated seen Mol 7t 2HIHE &7 ?Isi LRU M2 +d5t=
SO0l IROIM AHE SQl HIHE Bt SI4+ 5 LIEFH T

free blocks scanned - ir allocated seen (CR) |M[440] 7IHIEHE 57| 2ol LRU AM S 3l st=
SO0l IROIM AHE SQ HIHE Bt SI4+ & LIEFH T

free blocks requested Zoct 50| HI FHA0| S B T MMHA2 M
ERHHE LZoHE AZE St ECt o] SH = M
ERHHE Yo A|LSHSI4E LIEHHCE

free blocks requested from the recycle pool | X| HFE +H5t= A2 =2 XFE MHO| recycle
poolOf| Al HIHE Yo 10 A5 Sl

# of free blocks victim found victim2 27| ?lsf 22 F AlZt

time for find free blocks victim2 27| ?loll 2R F AlZt

free victim block

cur victim block

CR victim block

# of try of victim in bucket

_BUF_BUCKET_CR_LIMIT 7| 52 AtE & i, bucket
OOl A blockO| MEE &= A E Sl4t HE SIxS

2= A

victim block is found in bucket

_BUF_BUCKET_CR_LIMIT 7| 5S At & [, bucket
QHOl A blockO| & == Al S¢S S4E

2F= S
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victim block is skipped by cur

_BUF_BUCKET_CR_LIMIT 7| 58 A2 & [}, bucket

off %3 A= blockO] CUREIM A &E0| RE[0X|=
BLOCK®S| A+S 20{F= S

victim block is skipped by trylock

_BUF_BUCKET_CR L|M|T7|§% AHE & I, bucket
o %3H%U= blockO] WS LockS &S 3HX| 235104

victim block is skipped by hot

victim M&0| ot = S+ E B F= &
_BUF_BUCKET_CR_LIMITZ|& |'£o?'
o &3

A
=3

0
r
=X
o)
o
Q
2
=
9,
=X
o)
o
Q
2y
2
<.
8
3
rx
ox
o
n

g 20 F= S

n

victim block is skipped by Iru

_BUF_BUCKET_CR_LIMIT 7| 5 € A} & [, bucket

Ol =8l L= blockO| dirty crO| 2t victim 4178 0| Qx| =

HA+E 20F= SA

PB skipped

_BUF_BUCKET_CR_LIMIT 7| 52 At & M, bucket
off &alf A= bIockOI dirty crOIEf victim A4 F 0| Qtx| =

H+E 20 F= SA

bucket victim is skipped due to the scan limit

_BUF_BUCKET_CR_LIMIT 7| 52 AF2 & [, bucket

Ol victims X &1 L= S+& LEW = SA

bucket victim is skipped due to the scan limit
(scan count)

_BUF_BUCKET_CR_LIMIT 7 I%% AtE & If, bucket
Ol victims X &1 L= Sl+S LEW = SA

bucket victim is skipped

_BUF_BUCKET_CR_LIMIT 7|5

AL & I, bucket
E LIEIW = &

s U0

Ol A victimE Al = =X} Otaff &
A

AN
T

bucket victim is skipped due to the short chain
length

_BUF_BUCKET_CR_LIMIT 7|

rr olr

= AHE &, bucket
S+

242 LEE S

Ol A victimS Al =X} Qs &
A

free blocks total waits

Mol 712 HIHE &HX| 2351 DB writeroll C{E| H 3

S7ISstetn ¥ S st tf7|skA 2o S tho| =
Z=(free blocks total waits) 2t A| ZH(free blocks wait time)
= LIEHEATE

free blocks waits - timeout count

M40| 7t8 HIHE &A| X35l DB writero| T E| HIH
E7|Sotetn 2FS st t7|stA i S o] &
£ (free blocks total waits) 2t Al Zt(free blocks wait time)
= LIEHHCE

free blocks wait time

M0l 7t& HIHE & X| Rl DB writer0f| K E| HIH
£ 7IF5tetl 2P S st o 7|5HA i S tho| &
4= (free blocks total waits) 2t A| Zt(free blocks wait time)
= LIEHHCE
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free blocks - invoke dbwr

free blocks - dirty list count

M40l 7t HIHE F X[ Xl DB writer0f T E| H T
= 7| F5tetl 23 Bt Sl 4 (free blocks - invoke dbwr)
of 245t SAE LIEHHTY,

free blocks fails - bucket lock busy

Mdol 7tE

free blocks fails - ws lock busy

HH
S HHE BE5
H

free block search in dbwr working set

£ X0l DBAE %= free blockS =| = 50| 5tLte
DB writer?} 22| 5t= working setO| M 7} @ = & 5
= Jlss M8 2% 24 Ucs SAHOIL HF

P2 g8

il

working setO| busysi A waits A blockS 7
L SHCY

free block search in dbwr working set - force

%

™ &5l DBAE 4= free blockS &l =S 0|H 5HLES

DB writer7} 22| 5= working setOl M 7t 2 =5
2 5

-r-—r——

wait s
= 7158 A8% 4% 24 Us SAHOICH o
working setO| busysll A waitdl A blockS 7td 2 A&t
2 st}

free blocks survival upgrades MMo| &8 7St HIH E LRUO| M A M SICt 715t
X 42 HHE Mt AR LRUS S 222 Z2 ol
HIHE SHM F=0| CtE MM S0| 718 HE 3=
Zroll Lol 7t = X| A =FE F St ==of o &
ol +HE S5 LIEHHCE

# of fullscan bh fullscan AFEAl, 7| £9] Iru-policyE EFX| 22 bhE2)

A+E ZHELL

# of fullscan bh in Iru-main head

fullscan AFZAl, 7| Z9] Iru-policyS EFX| 22 bhE9)

A+E 2=

redo entries

M4ol 21 WOl 7| Fgt 2| F 2l Z=2| A4 (redo

entries)2t 2| & 212| 2(redo log size)E LIEHHCH

redo log size Mol 21 HIHo| 7| S8t 2| F g 2=9 7H/\(redo
entries)2} 2| & 2 19| 2(redo log size)S LIEHH T},
redo space allocation successes Mol 270 HIHO| S7t5 29 o8l Aot =l

& LtEHHTE
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redo space allocation trials

A‘IlAl_:'Ol 21 H'{J_J.‘IOH —g—?_l'% %EH_E'- HEFEE_:i_T]_ AlEéF
5 LIEfH T

st

redo log space requests

M40l 2O HHO| BT 2S BT H2E 2

& LIEHHCE

ok

redo log space requests - logfile switch

MM0o| 21 HIof| &
5 LIEEHCH

of
nt
o
Okl
)
Job
H
Ul
=0
o
o
ot

redo wait for logfile switch

Mdol el& 208 2 HE J[Soifr g 2
AARRZE Y SO0|H 20 HHE 22ES 4 8l

7l =0 tHZI5kA == ol ¢ t7|gt S+t
7|et & A ZHE LIEHHCE.

redo wait time for logfile switch

=l =
AARXI Y SO0|H 2 HEHE HFEE o 8l
7] W Z20f tH7|5tA =l =4l of A2 tH7| g 342 T
7|gt & A ZHE LIEHHCE.

redo wait for flush

2l 215 21 HHO 7| £5}

redo wait time for flush time

&
log flush& 7| et S 2t SAlZtE
&

2l 215 21 HHO 7|25}

redo sleep for log flush

log flush& 7| et S 2t SAIZtE
1

number of sleeps to wait log flush

total sleep time to wait log flush

log flushE ti 7|5t 1 &A= St & AlZHS LIE}
HCf

redo wait check flushed tsn

glF 28 21 HE 7|Fst3H 12 st= MES0]

X =01 flushed tsng HAAlste & S48 LIEIHTH T

=l =~ (redo wait check flushed tsn)2t 71 = normal read

Z A E3 =% (redo wait check flushed tsn - normal
24 &

read)S ZtZtH T 2 2O =C}

redo wait check flushed tsn - normal read

gl 285 21 HIE0 7| S5t
X 20| flushed tsnS ZAtst= & 3l
5l £~ (redo wait check flushed tsn)2} 1 & normal read
2 M5t B £ (redo wait check flushed tsn - normal
read)& 22t 2 20 &=L
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redo wait recheck flushed tsn glF 208 21 HIHO| 7|Sst 2 st= MAS0|
X 20l normal readZ flushed tsng Z Atall 211, log
flushZt 22 = X| 2FOFA] writing lockS & 11 X Z AbSt

= & S+ 8 LEdCL

- O

the number of user commits performed commit redo apply & & LIEFHCY,

redo write REDO ZEJHIEHO Y= Z21 E-HS /230 7| Fst
Bt 280t =84, 7|Sot=0 28 AZtE B¢
F= SAE LIERHTE

redo written log blocks REDO ZEHIEO U= 21 S S C|A30| 7| S5t
2ot 25t S84, 7|Fot=0 28 AZtE 23
F= SAE LIEHHLTE

redo write time REDOZIHHY /Y=21 == 0230 7| F¢6t
B2t 8ot 84, 7|F5ten 48 AlZtE 2
F= SA S LIEHHCE

redo rmgr sleep Redo resource manager 7| S8 AI25t= 22, 8

HMHE SH2Z redo log d4 =2 2t session?|
redo log ‘4 2= A 45t sessionO| redo logE redo
bufferof 4= wf LFHAIZE CHI|SHES M| et =
event= O] 2P Of| A sessionO| CH 7| &t Bl 2 A|ZHS
LHEFHCF

redo rmgr sleep time Redo resource manager 7| s & AtE3dt= 8%, 7
HOE SH2Z redo log &g £=2 Z} session2)
redo log g S A 4+510{ sessionO| redo logE redo
buffer0f 4= of LFHAIZE 7|5t F X2|etit =
event= O] 1} 0f A sessionO| CH7| Bt 3l 42} A| 7+S
LHEHHCF,

redo write multi REDO Z1HIEHO W E 52 RFSHA MO
2 AR9 207 HIA:' of Es+E HHFE S

AE LHEHH T

ra

redo write multi - waiter count REDOEZEIHIEHO LHE 7|52 & ¢! 0
N2 AR sl U7 NS & 8 EHF= &

A E LIEHHTE,

s Y

block updates =H(HE)0| &FE 22 CLEAN S (H1H)0| Z
Z2 pFE L E B F = SH S LIEHHCH

block updates clean buffer == (HH)0| +F=l 3 +2t CLEAN S=(HIH)0| Z|
2 £FYE 4 E B0 F= SHE LEHACH
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rset build

Build recovery set for recovery

rset build time

Build recovery set for recovery

at parallel slave rset build, Iscan fetching

Fetch redo log for recovery

parallel rset build: Iscan fetch time

Fetch redo log for recovery

RMGR reading the original/backup DF for
backup/restore(value)

RMGRO|| A & 2/8 X datafileS buffer =+ 2 read &t

RMGR reading the original/backup DF for
backup/restore(time)

RMGRO| A & 2/80 X datafileS buffer Tt 2 read &

RMGR writing the backup DF for backup/re  |RMGRO||AM backup/restore datafileS buffer =2 =

store(value) write &

RMGR writing the backup DF for backup/re  |RMGROl| A backup/restore datafileS buffer =2 =

store(time) write &

RMGR compressing the backup DF(value) RMGRO{| A backup/restore datafileS buffer =2 =
compress g

RMGR compressing the backup DF(time) RMGRO{| A backup/restore datafileS buffer =2 =
compressgt

RMGR decompressing the backup DF(value) |RMGRO| M backup/restore datafile2 buffer =2 2
decompress&t

RMGR decompressing the backup DF(time) |RMGRO| M backup/restore datafile2 buffer =2 2
decompress gt

RMGR_NBU creating/getting NetBackup ob  |RMGRO|| A{ NetBackup APIO|| At & objectE R & &

ject(value)

RMGR_NBU creating/getting NetBackup ob  |RMGRO|| A{ NetBackup APIO|| At & objectE R & &

ject(time)

RMGR_NBU_READ requesting buffer read from
the NBU API(value)

0

RMGRO{| M NetBackup API0| read& buffers 2

0t

RMGR_NBU_READ requesting buffer read from
the NBU API(time)

0

RMGRO{| M NetBackup API0| read& bufferg 2

0zt

RMGR_NBU_WRITE requesting buffer write to
the NBU API(value)

o
ot

RMGRO{| M NetBackup APIO|| writeE bufferE 2

RMGR_NBU_WRITE requesting buffer write to
the NBU API(time)

RMGRO{| A NetBackup APIO|| writeE bufferES 2 & &

MIN_STANDBY_ACKED_SEQ requested from
RMGR of the other node

RMGRO|| A CHE TAC node=Of| Al
acked seq Zt 23

X 22 TSCe

parallel replay: buffer preload (time)

parallel replay: buffer preload for MBR(Multi-Block
Read)
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parallel replay: buffer preload get buf (time)

parallel replay: buffer preload get current buf

parallel replay: buffer preload buf pin fail (time)

parallel replay: buffer preload fail to pin current buf

parallel replay: buffer preload cache (time)

parallel replay: buffer preload cache exist

parallel replay: buffer preload actual disk read
(time)

parallel replay: buffer preload actual MBR

parallel replay: buffer preload AIO submit (time)

parallel replay: buffer preload AlO submit

parallel replay: buffer preload AIO suspend
(time)

parallel replay: buffer preload AIO suspend

parallel replay: Iscan fetch replay set (time)

parallel replay: Iscan fetch to build replay set

MRset build: Iscan fetch replay set (time)

MRset build: Iscan fetch to build replay set

parallel replay: send remote replay set (time)

parallel replay: sending replay set for remote replay

parallel replay: replay cvlist (time)

parallel replay: replaying cvlist

replay get buffer (time)

getting buffer when replaying cvlist

ir finish: flush recoq (time)

flush recoq when IR is finished

remote replay: flush recoq (time)

flush recoq after remote replay

[CWS,PC,LC] down conversion by bast

Number of wait-locks granted from the master

TAC 24 0| M master node2| 2 2 & 2I5} wait-lock
downs 3 st= A S0 e &2 LIEHHCY
master nodeZ £ wait-lock 20| Cjal SES 2

= 470 thet SHE LIEfHACE

Total Round Trip Times to grant wait-lock

master nodeZ 2 wait-lock &0 L5 SEHS
= 420 st SAHE LIEFHCY

Number of convert locks processed as master

master noded| A shadow nodeZ £ E{ 2| current lock
420 tisr SAHE LIEH

—

convert 2 S X Z|st=
C}.

Total processing times to process convert locks
as master

master node0l| A{ shadow nodeZ £ E{ 2| current lock
420 thigt SAHE LIEIH

—

convert R 82 M2|st=
Ct.

[CCC,MASTER] cr request on the master(re
guester = master)

master node2| working thread”} shadow nodeZ CR
2Fs Ell= 0| ot SA S LIEHHCE

[CCC,MASTER] cr request fail on the master(re
guester = master)

master node2| woring thread”7} &3t CR 2% 0| &
Ct.

st 220 TE S S Lietd

[CCC,MASTER] cr make on the master(holder
= master)

master node”} shadow nodeZ CR block2 EL{= 4
20| th st SH E LIEHHCY

[CCC,MASTER] cr make fail on the master(hold
er = master)

master node”} shadow nodeZ CR blockS 2L = O
of Aufjst A0l st SAHE LIEHH LY
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[CCC,SHADOWI] cr request fail on the shadow

shadow node2| working thread7} =& $t CR block 2
Ho| dufst= Z R0 cHet SA S LIEHHCE

—

[CCC,SHADOW] cr make on the holder

shadow node”} master nodeZ £ E{ CR block 2 & =
22 A0 Cigt SH E LtEHH T

[CCC,SHADOW] cr make fail on the holder

shadow nodeZ} CH2
F=0Olof Anist= E0 cHst SAHE LIEHHLCE

Number of times CR light-work rollback

CHE =9 @& 2 Z QI3 CR blockS S| 5+0{ A4
St= 40l ek SAH a8 LtEHHCE

Number of times CR light-work rollback - failed

CIE 29| RH 2 Z 215 CR blockE 2| 510 M
ot 40| Chiet SAH 4t S LIEFALCE,

olr

consistent block gets for other instance

ChE = =7t R E e CRblocks 2t
SAE LEHHA T

In
rr
ox
Ho
o
e
i
ro

consistent block gets for other instance failed

consistent block get for other instance times

CHE L =7t 2 @8 CRblockS BtE= 229 2tE 6t
SAHE LIEHACE
CIE2 =71 &6t CRblocks 2= A2 226t
£ tEFCH CF

consistent block reads for other instance

CtE =9 CRblock 232
2| H L} disk read 7} Z 2 &t
O

consistent block wait-reads for other instance

Ct2 =9 CRblock &2
2| 7L} disk read7} Z2 25t 4
LHC},

make CR msg for others - retry

CHE =9 R 22 CR block messageE =AU &=
Ol message®|| invalid CR tsnO| A& & X A| =5t =
&5 LIEfHCE

make CR msg for others - retry (invalid cr tsn)

CHE =9 & 2 2 CR block messageS IS =
Ol message®| invalid CR tsnO| A& &0 R A| =6t 3
48 LIEHHCE

Number of times to wait & process CR reply for
prefetch

o2l 2335t 21 7H2| CR blockol CHeh S &1t £+
ot SA E LIEHHC

Number of blocks waited CR reply for prefetch

o2l &gt 62 7§ 2| CR blockdi| thet S &}t 2+
ot SA E LIEHHTY,

Total Times to wait & process CR reply for
prefetch

oz A8t 0=|E-| 7H2| CR blockoi| Cf ot S &t 2t

Number of sleeps to wait CR reply for prefetch

A2l et 42| 7§12 CR blockoll tf et SES 7Tt
2= d2 #HT SHE LIEHHT
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Total Times sleeps to wait CR reply for prefetch

Number of locks prefetched

Total Times to wait for prefetching done

=
o
FO
ozt
o
(@]

urrent blockoll Ci &t SEZ 7|Ctel= &
A& LIEFMHCE

0
K
i)
_ﬂ)ﬂ

ofm

T [y )

Number of waiting previous CR reply 0[A] CR block 20| MHSOIEtMEZEZ @F S M el
SHA| 25te B0l o st SAH S LIEFH LT

Total Times sleeps to wait previous CR reply |0[0] CR block 20| MH SOI2t MZ22 2FE A 2
SHA| 25te B0l tist A E LIEFH LT

Number of waiting BUSY flag to cancel lock

current blockOl| CH &t lock 2 S F A st= A0 oY
&t SH E LtEtH LY

Total Times sleeps to wait BUSY flag to cancel
lock

current blockOl| CH &t lock 2 S F A st= A0 Y
&t S E LtEtH LY

Number of waiting CRCF status

CRCF thread”} reconfiguration & CIE L =2 FH|
£ 7|0E = B2 #Eet SAH S LHEHAT

L O

Total Times sleeps to wait CRCF status

CRCF thread”} reconfiguration & CIE L =2 FH|
£ 7|0E = B2 #E et SH S LIEHAT

L O

Number of waiting CRCF start

current block lock0i| CH B reconfiguration= A| &6t |
K| Z7IEtE| = B0l CHet SA S LIEHHC

Total Times sleeps to wait CRCF start

current block lockOi| CH 3t reconfigurationS Al &5}7|
HR| Z|thEl = B0l et SAH S LHEHATY

reserve CCC RCF slaves

Parallel CCC reconfiguration= 2|5l slave= & reserve

ot At HHE SHE LHEHHCE

reserve CCC RCF slaves - not enough slaves

Parallel CCC reconfiguration= 2|3l slave= 2 reserve

ot MYt HHE SHE LHEHHCE

reserve CCC RCF slaves (time)

Parallel CCC reconfiguration= 2|3l slave= 2 reserve

ot MYt HHE SHE LHEHHCE

release CCC RCF slaves

Parallel CCC reconfigurationg 33 slaveS2 re
leasest= & it HHE SH S LIEHACY

release CCC RCF slaves (try cnt)

o

slaveE 2 re
Ct.

Parallel CCC reconfigurationg ¥

leasest= &Yt HHE SH S LIE}

=

release CCC RCF slaves (time)

-

Parallel CCC reconfigurationg 3¢t slaves2 re
leasest= 2t 2HHE SAH S LIEHHCE

Number of times to reclaim CCC during recon
figuration

TACO| A node F7t &2 AKX £ Ql6l| reconfiguration
O] =1 AZS ol = RSB reclaimO| EX| L=
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E|O{ ATt O] mjol RSBE
memoryOl| Al =712 2
L ER1xE 41

A= 34 3 sleep Al Z

Total Times sleeps to wait the finish of CCC re
configuration

TACOI A node 7t
O] A=l AS o
E|O{QUCt O] w0l RS
memoryOl| Al FEIHE 2

RE AL 1XZ 41 OHA

| 2l 5H reconfiguration
B reclaimO| &X|
3*%“”3’_ A o™ shared

it —

Number of times retrying to allocate CCC RSB

Total Times sleeps before retrying to allocate
CCCRSB

CCC RSBE

]
0

)

()

py

%

o3}

i

_I_ :I:

7Lt shared pooI01I 1
T HESEE CHA A
7tS LIERA T

Number of times retrying to allocate CCC LKB

A L—P shared pool0f| A
A0 xS 51 CHA| A

Total Times sleeps before retrying to allocate
CCC LKB

CCC LKBE

Ct2 free RSBE &HX| &
2 BX| 28t

oy o

Ct. O] Al =

Number of allocation of external CCC RSB

shared poolOi| A

Number of external CCC RSBs freed

shared poolZ

Number of times to allocate new CCC RSB

w
o
mjo
n
mjo
£
=2

o)
Hu

rm
Pl

o M>
.
L

o
4> U

H
o rn
- =
()]
o

Pl
mo
=}
slor

Total Times to allocate new CCC RSB

o)
HU

o [H>
e
ﬂJ}'_ _|_>‘1_

ru
Pl

Number of ws trylock for new CCC RSB

CCCRSBE 2E& &S Mo 2= WSS =42 =Z
20I5tH A free RSBE =M trylock2 Z A5t 3
o A Hif 2[4+ E LIEHHCE
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Number of ws trylock for new CCC RSB:fail |[CCCRSBS &S S Ijo] ZE WSS =XI& 22
Ol5tH M free RSBE &2 trylock2 E A| =T 3

S0
5
T 2 23+ & LIEfHACE

0

N of CCC RSB GC requests CCC RSB & 1H0| M free CCC RSBt &5t
CLGC thread%| | RSB reclaimS 23& ¢t 3142}, 7|
RYE NS &l 2F S MG 2+ 5 LIEHHCE
N of CCC RSB GC requests (skipped) CCC RSB &4 117H0j| A free CCC RSBIt £ &5}04

CLGC threadol| | RSB reclaimg @& st 3142}, 7|
REEAS EQlst] R E S Mest S+~ 8 LIEHACE

Number of times to allocate new CCC LKB CCcC LKB% g s gss Mo 2= WSS

Total Times to allocate new CCC LKB CCCLKBE Y2 S Mo ZE WSS &=XtE2E
20I5tMH A free RSBE &tS2M &S Sl4 L ZEl A
ZHS LIEHHCH

Number of new CCC LKB allocation in emergen|CCC LKBE &2 S o 2 E WSOl thall free

cy LKBE €= + U= 87, == shared poolof A
ggs et oMo gF Al Bl 2 2 LKB A
5 LIEHHCE

Number of CCC LKB allocated in emergency |CCC LKBE &2 22 o 2= wsol thall free
LKBE 22 + 8l= 8%, =8 2 shared pooldi| A{
ggs et oMo 2 A Bl Y 2 LKB A
5 LtEfHCY

Number of ws trylock for new CCC LKB CCCLKBE £ = &= M0l 2= WSE A8 2 =2
20lstHA] free LKBE B2 trylock2 2 Al =5t 3]
4 3 Hif 3[4+ 5 LIEHHCE

Number of ws trylock for new CCC LKB:fail |CCCLKBE &S &2 Mo 2E WSS =Xt&2 &8
2OISHH A] free LKBE &2 trylock2 2 Al =5t 3
4 8 A 3|45 LIEHHCE

Number of times to reclaim CCC RSB CCC RSB« clock ¥112| &2 SdiiAM LRUZE &2 7}

ZiCt HO2tR2E0A M¥S st=d O] If E H re
claim2 AT E =X, 2 712l RSBE reclaim 3=
K|, Loty A|ZEo| 2R =X|of Cf S SH & LIEHHC

Number of CCC RSBs reclaimed CCC RSBE clock €112/ &2 Soll A LRUZ} 2t2[ 7}

EICH B#O2tRE0M SlS st=0 o] If E H re
claim2 MEZE =4, 2 712 RSBE reclaim 3=
X|, dotLt AlZto] A& =X ol Ci 5t SAH E LIEHA T
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Total Times to reclaim CCC RSB

CCC RSB= clock €112/ &2 SalilA LRUZL &2| 7t
EICH BHO22E0A MHS st=dl o] W E & re
= Y

claims Al[=8 #=A, O RSBE reclaim 3 =

X[, EatLt AlZto| 2 =X|of| CH et SA S LIEHHCE
Number of times to search CCC RSB TAC 220 M RSB7} Z 25t RSB tableg &0t
Ct. o| mj Q| =l gl hit B 4~5 LIEHHCE
Number of times CCC RSB found TAC E2I0|A RSB7} 2 25HH RSB tableg &0}
Ct ol Q| =4 & hit & 4+S LIEfHCY

Number of times CCC RSB found invalidating

Number of times CCC RSB found held for recov
ery

TAC 22X 0|M RSB7F E 23T RSB tables &0t
Ct O] If 237t NHZO|HA FHIZES stH Qg
RSB recovery hold A2t dh=r|, 13 AEfQ

RSBE &2 34 & LIEHHTY,

CCC RSB WS reclaimed (active)

RSB reclaim= & U OFCH WSS active RSB HI &= 7|
E5t X LIEHHCE sizeS numberZ LI+H

active H| 20| BHE &= L}2LC}

percentage of active RSBs in CCC WSs

RSB reclaime & mf 0t WSS| active RSB H| &2 7|
E5t £X| & LIEPACY sizeS numberZ L5 H B
active H| 20| HEEZ L+2C}

CCC RSB WS reclaimed (main)

RSB reclaim2 & M OtCH WS2| main RSB H| &2
E5t £X| 8 LIEMAHCE sizeS numberZ LI+ H
main H| 20| 2 &= LI=2LC},

percentage of main RSBs in CCC WSs

7

k=21
=
2K

RSB reclaim= & M OtC WS2| main RSB H| &
Et £X| & LIEMHC} sizeE numberE LM+

—
main H 0| #EZE=Z L=

CCC RSB WS reclaimed (free)

RSB reclaims & M0t WSS free RSB HI &8 7|
E5t £X| & LIEPACE sizeS numberZ LIS H Z
free H 80| WEEE LI2Ct.

percentage of free RSBs in CCC WSs

RSB reclaim2 & M 0tCt WSSl free RSB HIE S 7|
S5t X & LIEtH T sizeE number2 L+ H#
free H| 20| WEEZ LI2LC}

scan active CCC RSB

RSBreclaims & If Z=4 WSS Z0t7HH A{ reclaim
g X& st o] mf active listS & H AZHF =X 2F
active listO| M & E71 2| RSBE scan =XI2| H+E
LIEHHCF,

340 Tibero Zk2|X} QHHA



oo

= ae

scan active CCC RSB count RSBreclam2 & I =54 WSS Z0t7HH A{ reclaim

2 TE St o] mf active listE & H A =X 2}
active listol A & 7§ 2| RSBE scan =X|2| 4+ &
LtEFEH CF.

move active CCC RSB RSBreclaim= & I 2% WSS =017HH M reclaim
g Fla 5ot of mf active listoll M clock 2112/ S0 2
3 A inactive list2 7% RSB2| 7 £& LIEFAHLCY.,

move active CCC RSB count RSBreclam2 & M Z=% wWS2 =0t7tH M reclaim
g F#stot, o] o active listOll A clock 22| =0 2
3l A inactive list2 7 X RSBO| 745 L}EIHCY..

scan main CCC RSB RSBreclaim= & Ml Z=% WS2 =0}7tH M reclaim
2 X skt o] W mainlistE & H A 703 =X] 2F main

listt| A & E 719 RSBE scan$l =Xl 7 +& LIE}
W,
scan main CCC RSB count RSBreclam2 & I Z=4 WS

=23

= —

= X st} o] I mainlistES & H A 703 =X] 2 main
listol Al & HIHS RSBE scandi=X|2 74 4+E LIE}

Tt

move main CCC RSB RSBreclaim= & if Z=% WS2 =0}7tH M reclaim
2 A& ST 0| I main listol M clock 12| F0 2
s A active list2 4% RSB2| 7 4 & LIEtHCE

move main CCC RSB count RSBreclaim= & I 2% WSS =017HH M reclaim
g X#stCt o] mf main listol A clock & 12| &0l 2
SH A active list2 f4 % RSB2| 7§ 4= Z LIEHHCY,

move CCC RSB active list to main list CCC RSB reclaimA| &st= 22 freet & &2 K| X
2 AR WSS active listdl M main listE RSBE &

7= B0l A E 3| +F LIEHHLT,

GC CCC RSB reclaim CCC RSB reclaim2 CCGCZt &l& 2 st=0l CCGC
7t reclaimg Al =5 34 U

GC CCC RSB reclaim count CCC RSB reclaim2 CCGC7} &g st=0 CCGC
7t reclaimS A| £ 3+ 34 4l

CATH CCC RSB reclaim CCC RSB reclaim2 & W0 CtE =0 A HAIXIE
HU eIt JACHH

CATH CCC RSB reclaim count CCC RSB reclaim2 & W0 CtE =0 A HA|XIE
U eIt JACHH

CCC RSB reclaim phasel CCC RSB Reclaim Phase 1 (WSZ Free Ratio & X|
w2)0| £HE 5|45 LIEHACE
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CCC RSB reclaim phasel: reclaimed count

CCC RSB Reclaim Phase 1 (WS Free Ratio & X|
TH)0| +HE 2|4+ LHEHHCE

CCC RSB reclaim phase2

CCC RSB Reclaim Phase 2 (& A Free Ratio R X =
H)0| +HE 2|5 LIEHHCE

CCC RSB reclaim phase2: reclaimed count

CCC RSB Reclaim Phase 2 (& A Free Ratio R X =
H)0| +HE 2|5 LIEHHCE

CCC RSB reclaim failed: bh linked

bh7t A Z &0 0 CCC RSB reclaim & 1fj st 3| 4
LIEFH CF,

]

CCC RSB reclaim failed: on using AMNES2Z Qs CCC RSB reclaimO| A &t 5| 4+5
LHEHHCF,
CCC RSB reclaim failed: global rsb Global RSBOA| CCC RSB reclaimO| A1 &t 3|+ &

LIEHA CF

CCC RSB reclaim failed: pinned

PinO| &3 210 CCC RSB reclaimO| & 1ff §t 3| 4+ & Lt
EfCHCH

CCC RSB reclaim failed: on invalidating

ol = RSBOf| CHsll O|A| reclaimO| & &
X Ol CCC RSB reclaimO| &l il 6 3| 4

CCC RSB reclaim failed: touched

e RSBE Z| 20| ALESH H0| I{M CCC RSB
reclaimO| & ufj 8t 5| +~E LIEFHCY,

Number of locks granted from the master

MasterOf| Al ccc locke® &5t 2
M U AZESAZE current 22 20| 2= 229

lockZh = &S 25 EEH

Number of locks granted from the master with
block

MasterOf| 71| ccc lockS 2835t gr 4r2
a2 AZHSAZ current 22 S 20| BhE 22
t

| Zt
lock2t &= B3PS 25 LB

Total Round Trip Times to grant lock

MasterOf| 71| cce Iock% Bfg 8}3'_ grantS 22 lock2
4L A

| Zt
lock 2+ 2t = 73?% F EEF?_FEL

Number of UP locks processed as master

Tt

CCC cvt-up replied immediately on master

Master0ll M lock2 28 = &Yool Cff ot SA S LtEt
LHC},

Total processing times to process UP locks as
master

Master0ll M lock2 28 F= &Yool Cif ot SA S LtEt
LHC},

Number of DOWN locks processed as master

master node0| A shadow node & £ E{ 2| current block
lock down 28 & X 2|5l= B0l tist EAE LIE}
LWL,
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Total processing times to process DOWN locks|master node0f| A shadow node 2 £ E 2| current block

as master lock down & = AM2|st= B0 tist SH E LtE}
.

Number of blocked requests by local thread  |current blockOfl CH B lock 2 80| 22 L EQ| CIE M|
Aol 25 Me2|= X =2 FR0| ciet SA S LHEHH

Ct.

Total blocked times by local thread current block0i| CH 8t lock 30| Z2 = =9| CHE A|
Mol o5 M2|=X| 2 BP0 et SA S LIEHA
Ct.

Number of blocked requests by remote instance [current blockOl| £ 8t lock A 0| CHE = =0 95 X
2| =X 2 A0l thot SAH S LtEHHCE

Total blocked times by remote instance current block0il CH &t lock 2 40| Ct2 = =0f 9|af A
2| =X 2 A0l thot SAH S LtEHHCE

[ pr—

CCC check disk tsn write notify msg7t 25| =X £ 2ot 7| &, disk
block tsnS &0I15 514 2l A @ A|ZF

CCC check disk tsn - write noti missing write notify msgZt + == %4

=N
I_
block tsn2 2015t 314 9l A Q@ Al ZE

CCC check disk tsn (time) write notify msg7t === =X
block tsn= 2tQlot Sl 8l 4~ A|7._F

CCC check disk tsn - invalid CF cache write notify msgZt ==& U =X & &0lst= 2HFO0llA
CF cacheZt valid& mf 7t X| Cf 7|5t &l 4= 2 CH 7| AlZE
CCC check disk tsn - CF cache wait time write notify msgZt == E[AU =X & &0lst= 2HEO0lA
CF cacheZt valid& mf 7vX| Cf 7|5t &l 4= 3 T 7| AlZE
CCC IR check and copy disk PBE IR target block2 = 173 6t A{ disk tsn =@ =t

— ==
o, 0l HIS 4B R4 U AR NS LIE}

CCC IR check and copy disk - copied PBE IR target block2 £ M3 5tH A{ disk tsn =0l =t
A= et 42, 0/ %2 recoveryltHO0Al MBRZ
2101 Q! disk blockS 7HX| 11 disk tsn &0l & & &
Ast=0l, 0] =S et sl A AR AZHS LIE}
HHCY

CCC IR check and copy disk (time) PBE IR target block2 2 M3 5tH A{ disk tsn 20l =
A= Hetst AL, 0| =9 recovery}HO|AM MBRE
2101 Q! disk blockS 7HX| 11 disk tsn 22! & & &
Ast=0, 0] =S et 3l A AR AZHS LIE}
CHCY
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CCC check disk tsn - skipped during IR

global cache0il PBZF ZXH 5hi= 420l A block holder
E MEE I = PBY disk2 Ct £ Al Q1 X| disk tsn2 =
Ol 2 =0, IR A &0 A disk tsnS 29151 X| &1 PB

=

£ servicett Sl &~ E LIEfHCY

Number of waiting WRCF status

WRCF thread”| reconfiguration & CHE = E2| FH|
E 7Ite= 9% & E SA S LIEHHT

L O

Total Times sleeps to wait WRCF status

WRCF thread”} reconfiguration & CHE = =9| Z=H|
E7|0E[= 2R 2EHe SAE LIEHACE

L O

Number of waiting RCF start

wait-lockOi| Clf 8t reconfiguration= A| =5t7| 74 X| 7| Cf
2l= B0l ciet SAH S LIEHHCE

Total Times sleeps to wait RCF start

wait-lockOi| Clf 8t reconfiguration2 A| =5t7| 7+ X| 7| Cf
2l= B0l ciet SAH S LIEHHCE

=

Number of times to reclaim CWS during recon |TACO| M node 7} £ 2 A 2 QI8 reconfiguration

figuration O HE[L AUS Mol = RSB reclaimO| SX| ZES
Z|O{ ULt Of mjol RSBE &Y A 2™ shared
memoryOil M FIHM o2 St S el 233 wX
22 ER 01xE #|11 OHA| &5t Al etct O
A B4 2 sleep AlZHS LIEHHCE

Total Times sleeps to wait the finish of CWS
reconfiguration

TACOI M node 7t &2 AA| 2 2I5H reconfiguration

O] MHED AS Mo = RSB reclaimO| EX| LT F

E{ACE. Of mhol RSBE €E 1 4 2™ shared
=]

Number of times retrying to allocate CWS RSB

Total Times sleeps before retrying to allocate
CWS RSB

o
ne

n

>~
>
b1
o
n

o

=
0 =

Number of times retrying to allocate CWS LKB

= free RSBE & A| £ U CHH shared pooldi| A
g FADHEICIH 02X E 412 X S8H
|

|= 34 2l sleep Al ZHS LIE

>
=
>~
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Total Times sleeps before retrying to allocate |CWS LKBE &S &2 o] 2 & WSS Z0ls &

CWS LKB Ct2 free RSBE &HXA| X3 CHH shared poolOf| A &=
2 Yh=Ch O| ZAt AL SHCHH 02X & 4110 M SHEH
CHA[ A= StCE, O ZHA| = 514 D sleep Al 7HS LIEL
Ot

Number of allocation of external CWS RSB CWS RSBE &% &2 Mo 2= WSS &olsl 2

Number of external CWS RSBs freed

=

moi 2= WSS =0ls =
EEX| 23 CHH shared poold| A &gt
reclaimZ [ shared poolZ

LHEHH CF.

Number of times to allocate new CWS RSB

Total Times to allocate new CWS RSB

Number of times to allocate new CWS LKB

Total Times to allocate new CWS LKB

Number of new CWS LKB allocation in emergen
cy

Number of CWS LKB allocated in emergency

Number of times to reclaim CWS RSB

Kl
'}
o
o
ofm
=O£
>
—
Py
C
N
e
'}
N

CWS RSB+= clock &
EICH 2 EHR Z0i A =0 ol wf H & re
RSBE reclaim =
SA S LIEHH T

claim2 AT E =X, Z 719

A, dotLt AlZho] ZEl=

= M =

Ral

Number of CWS RSBs reclaimed

2| 7t
4

= L=

CWS RSBE clock & 112|& 8 E5M LRUZ}
[

=k a2 EoM Ml E st=0 o] o re
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clam2 A& 3

=X|, 2 712 RSBZ reclaim =
X[, L0otLt AlZto] 23 Ct.

Total Times to reclaim CWS RSB

CWS RSBE clock 212/ ES 8 A LRUZ} 22| 7}
FEICH SOt E0AM XAS St=d o] mf H H re
claim2 AMEE =X, 2 712l RSBE reclaim 3=
K|, HatLt Alzto] A& =X|of Chet SA S LIEA T

A= X0 thet SAHE LIEHH

CWS RSB reclaim failed: on using AMES2E Qlall CWS RSB reclaimO| A&t 5| &~&
LHEHHCF,
CWS RSB reclaim failed: pinned PinO| &3{L0{ CWS RSB reclaimO| A uji &t 5|+&

LIEFH Y,

CWS RSB reclaim failed: on invalidating

ol & RSBOI| CH3K O8] reclaimO| & Z0[0{AM F7}
A Ol CWS RSB reclaimO| A mjf st 5| £&Z LIEHMHLCE,

Number of times to search CWS RSB

k<)
i

TAC EX0|M RSB7I 2 25tH RSB tables &
s

Number of times CWS RSB found

2
Ct ol Wief =4 & hit & +F LIEHHCE
2

TAC 220 M RSBt Z
Ct ol mje &4 3 hit 45 L_HEH—H C}.

Number of times CWS RSB found invalidating

TAC E80| M RSB7I 2 25t RSB table=S &0t
Ct. O] If reclaimO| XH SO0 Al B ZS otHH x| =

RSB invalidating AtEff 210 5t=0i|, 121 AEf QI RSB

CWS RSB WS reclaimed (active)

£ A2 s+ & LIEHC

m& & 0 0fCh WSS| active RSB HIE & 7|
E5t £X| & LIEHHCLCE sizeS numberZ LI+
o active H| 20| #Z S 2 LI2CF.

percentage of active RSBs in CWS WSs

RSB reclaime & L 0tC WSS| active RSB HI &S 7|
=5t £X & LIEtHACELE sizeS number2 Lt+H
o active H| 20| HEE = L+2LCF,

Number of ws trylock for new CWS RSB

CWS RSBE &3S & Ijo| 2 WSE =xt8 2
BE &2 trylock® E A=

Hu
ol
ro
ol
ra
x
®
®
Pyl
w0

Number of ws trylock for new CWS RSB:fail

HU
ro

ol
]
x
®
@D
py
V)]
vs)

u
Pl
mo
£ m
<
o
O
Q

ol

4> jon
o

=

:‘|::I

Yol

4>

i

-

m

=

Il

CWS RSB WS reclaimed (inactive)

o 0tCt WSS inactive RSB H| 22

LHC}. sizeE number® L}5H HA

Py
wn
vy
@
o
)
3
mjo
c —r ruOI'

N
n
o
x4
Il
S L

inactive

percentage of inactive RSBs in CWS WSs

RSB reclaim2 & MOt WSS| inactive RSB H| &
J| 26t £8 LIEHMHLC}., sizeE numberZ Lt+H H

inactive H| 20| HEEZ Lt2C},

= mjo

346 Tibero Zk2|X} QHHA



oo

= ae

CWS RSB WS reclaimed (free) RSB reclaims & I OtCt WS2| free RSB HIES 7|
E6t 8 LEHHACE sizeE numberE L5+ B free
H|S0| HEEZ LI2C}

percentage of free RSBs in CWS WSs RSB reclaim2 & Wj0tct WSQ| free RSB HI&22 7|
E 5t & LLEHMCE sizeE numberZ LM EH H free
H 0| =& = Lt=Ct

scan active CWS RSB RSBreclamS & f =24 WSS Z0}7}HA reclaim
2 XIESCE O] I active listE & H ﬁ?_Hi':XIEP
active listof| Al & 271 2| RSBE scan3 =X[2| 71 4
LtEFH T,

scan active CWS RSB count RSBreclam= & f =24 WSS E0}7IH M reclaim
£ XSt o] mf active listS & H AZHZ LI|9}
active listo| M & Z 71 2] RSBE scan3 =X2| 7 4
LtEFEHCF.

move active CWS RSB RSBreclams & M =24 WSS =0}7tH M reclaim
= XN&E e}, o] Iff active listOl A clock & 12| &0 2
ofl A inactive list2 &7 % RSBS| 7H4+E LIEHHCY,

move active CWS RSB count RSBreclaim= & M Z=% WS2 =0}7tH M reclaim
2 XA stt o] mf active listO| A clock & 12| =0 29
3l M inactive list2 £ 7 &l RSB2| 7}l =5 LIEHMHCE,

scan inactive CWS RSB RSBreclaims & f ZZ24 WSS E0}7}H M reclaim
= & sict o] M inactive listS % H AZHSH =X @}

inactive listol M & 79| RSBE scan =X 2| 7§ 4
£ LIEtAHC,

scan inactive CWS RSB count RSBreclaim2 & M =% WS2 =0}7tH M reclaim
£ st o] If inactive listS & tH AZHH =X 2F

inactive listol A & 7§ 9] RSBE scandl =X| 2| 7 4
£ LIEHAHCY,

move inactive CWS RSB RSBreclaim2 & If =24 WSS S0}7}H M reclaim
g X stot o] mf inactive listoll M clock 211 2| S0
O|s{ A active list2 &7 &l RSB2| 7 & LIEFAHCY,

move inactive CWS RSB count RSBreclaim= & i Z=24% WSS =0+7HH M reclaim
2 Fastct o] mf inactive listol M clock & 12| &0
9| M active listE F7HX RSB 7 +& LIEHHCY

move CWS RSB active list to inactive list CWS RSB reclaimA| @ st= THE freeZt & EHE (X
2 A WSQ active listd| A inactive list2 RSBE
7= ZYHo| +=HE 3[4+ E LIEHHD}
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GC CWS RSB reclaim

CWS RSB reclaimS CWGC7} & & 5t=0 CWGC

7t reclaimS A £ 34 4l

GC CWS RSB reclaim count

CWS RSB reclaimS CWGC7} & & & 5= CWGC

7} reclaimg Al =8t &4 U

WATH CWS RSB reclaim

St
=

CWS RSB reclaime & W{of CtE = =0 A HAI X &

2 TR}k

WATH CWS RSB reclaim count

CWS RSB reclaims
HEH HeILIotH

& mjof| CHE L S0l A HAIXI &

CWS RSB reclaim phasel

CWS RSB Reclaim Phase 1 (WS& Free Ratio 3 X|
TH)0| +HE 2|5 LIEHHCE

CWS RSB reclaim phasel: reclaimed count

CWS RSB Reclaim Phase 1 (WS® Free Ratio & Xl
TH)0| A E 2|+ & LIEHHCE

CWS RSB reclaim phase?2

CWS RSB Reclaim Phase 2 (& A Free Ratio 7 X =
=)o| A E 2[+ S LIEHHCE

CWS RSB reclaim phase2: reclaimed count

CWS RSB Reclaim Phase 2 (& A Free Ratio 7 X =
H)0| +HE 2|5 LIEHHCE

Number of CWS messages processed

0O

Ws 2&E HAIXIE XME[st= oo Z22l= AlZHoll o

ot &= LIEHHDE
Total Times to process CWS message Cws &3 HA[X| & ME|5t= ool Z2|= AlZtof of
ot &= LIEHHDE
Number of waiting BUSY flag to cancel cluster |cluster wlock &5 Q&S F A5t A0 tist S
wlock £ LIEHHCE
Total Times sleeps to wait BUSY flag to cancel|cluster wlock 5 & & F| A ot= E 0 ti s S4

cluster wlock

S LtEHHCY,

ACF IPC read

ACSD control thread7t X 2| &t IPC message0l| Ci &t
SHAE LtEHALCE

ACF IPC read msgs

ACSD control thread7t X 2|8+ IPC messageOf| CH &t
SHE LIEHHCY,

ACF IPC read work time

ACSD control thread7t X 2|+ IPC messageOf CH &t
SHE LIEHHCY,

Number of times to wait ctx sync reconfiguration =H| & 7|CtE|= 20| CHet SHE
LIEHA T
Total Times sleeps to wait ctx sync reconfiguration =H|E 7|Ct2|= &0 tiet SAE

LEHA T

Number of times to wait acf task ready

TAC background thread7t 25 A3 | 7| 7tX| 7| Cte|
= B0l et SAHGLS LIEHATE,
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Total Times sleeps to wait acf task ready

TAC background thread”7t 25 A& =| 7| 7tX| 7| Cte

= 420 ciet SA gtS LIEHHCE

result cache invalidation CHE =0 28 E FEaSNIIEE 285t &4
Pt 2tE et SH E LIEHHCH

result cache invalidation time CHE =0 248 E FEaSNIIEE 285t 4
et HHSH SHE LIEHHCE

INC dispatch called OHE T EE22H 2= messages2 $4510f CMPT
Ol Al MEst=0 &HE SHE LIEtHCE

INC dispatch called in vain CHE L EEZ2E 2= message=2 815104 CMPT
Ol Al MEst=0 &HE SHE LIEtHCE

INC dispatch time CHE L EEZ2EH 2= message== 815104 CMPT
Ol Al MEst=0 &HE SHE LIEtHCE

INC dispatch scheduled INC message”Zt B2 A[Zt0] dispatcherO| | (OS)
scheduling=| = A|7+0l| CH & SH £ LIEHHCE

INC dispatch scheduled - time INC message”/} B2 A[Zt0l dispatcher0i| | (OS)
scheduling=| = Al Zt0f| CH et SH & LIEHA T}

INC messages received by retry

CHE S EZ25E9| packet2 2= 1HE 0| M EAGAIN
error7t 285t msg2| 74 B! S Bl 42f A =Tt
X X|HAE AlZHol CH et SA S LIEHHCE

INC messages received by retry - count

CHE S EZ5E9| packetS 2= 2HE 0| A EAGAIN
error7t S5t msgQl JH L L S ef A =7t
X XA E Azt Ci &t SH & LIEHHCL.

INC messages received by retry - delay time

CHE L EZ5E2| packetg & = 2}E 0| AM EAGAIN
error7t 285t msgll 74 & 2 Sl f A=}
X XHAE AlZHol CHEt SAH S LIEHHCL.

INC messages received

CHE L EZ2H 22 messagel| 72t 37| 2 Al
4ol ZHA =l SH E LIEHH T

INC messages received size

CHE T EZ5H 22 messagel| 7 +2F 37| 2 A
7ol 2tA E SH E LIEHHCE

INC messages received time

CHE L EE2HE 22 messagel| 72t 37 & Al
7ol 2A = SH E LtEtH T

INC packets received

CHE L E2RH 22 packete 7H L 3 7|0 of &t

SAE LEHH

INC packets received size

CHE LEZ5H 22 packet? 7 &

INC messages received by batch

1

2 =2 5E messageS e Of BHHO| 2 )
4= Gl A|ZHol| T &t SAH E LIEHA T
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INC messages received by batch - msg count |CHE = EZ 5§ E messageE 2H& [Mf sHHO|| 22 7Y
4 S Al ZHol| CH Bt SAH S LIEHH T

INC messages received by batch - time CHE L EZ5E messageS B2 [ SHHO|| 22 Y
4 G Al ZHol| CH Bt SAH S LIEHH T

INC messages passed to CMPT CHE 2o MAIXE &2 = Me[st7| 7K ZEl=
Al 7ot AT SHE LIEHALCE

INC messages passed to CMPT - time CHE 2o MAIXIE &2 = ME|st7|[7HA] del=
Al 7ot AT SHE LIEHALCE

INC messages passed from IPC

INC messages passed from IPC - msg count

HAIXE & et =20l ot

INC messages sent from send queue OHE =2 29 A X[ == connection® £ X 2|5t
= 2t ap pE e 2532 LIEHHCE

INC messages sent from send queue - msg |LHE =2 2 M A|X| == connection® £ X 2|5}

count = 2t ap pES 2532 LIEHHCE

INC messages sent from send queue - time |CHE = =2 2'Y M A|X| =S connectionE £ X 2|5t
= 2t ap gESH 2SS LIEHHCE

INC messages sent from pending

S0l AFS HAXIE

=z
A28 XD BRIB HBS LIEC,

INC messages sent by retry

ol A EAGAIN error
dEA 3149 XAl £5H0 A
L}EFCH CF,

INC messages sent by retry - count

EAGAIN error
M Al E5Ho] o
LtEFHH T,

N

o
B Mgl T4 A Sl

INC messages sent by retry - delay time

=
Sot7| A A atEl Al Ztol| thet SA S
0l A

o
m
>
Q)
=
p
@
S

2 =2 HARNS 2UE B
2B msg T4 L WY 340t X

=
Sot7| A Atz Al ZHol| et SA S LIEFH T

N
>
H1
_o't
2
0x

INC messages sent

INC messages sent size

INC messages sent time

o
i
H‘

E2 2 message? 72t 37 Y Al ZHO|
SHE LtEtHACE

INC messages sent by batch

CHE = 2 packet2 io vectors O| 23l ELi= A2
| i SH S LIEHHCE,
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INC messages sent by batch - success mes
sages

CtE L EZ packetS io vectorE 0| &all ELi= B
Off et SHE LIEHMHCE,

INC packets sent

CH2 L =2 2 packeto| 7
S LEtHACE

H 3710 tiEt SA

INC packets sent size

CHE = =2 2 packeto] 71 4
£ LIEHHCY

rn

% 3710 tiEt SA

INC messages sent without block CtE == Z db block 810 msgft M &8 A2 SA
7}
HA

INC messages sent without block time CtE == Z db block 810 msgft M &8 A2 SA
Z}
HA

CMPT Full CHE T EZ2RHO MAIXIE Melg 7+8 CMPTZH &
Zot ARt AtE st SH E LIEHALCE

memory leak cnt of CMPT (deprecated)

memory leak fix cnt of CMPT (deprecated)

INC messages prefetch header

CHE L EZFE{Q HAIX S &E I, S msg header
=

|
njel @2 492 s A

i

INC messages prefetch header - complete

CHE =2 FEHO HA|

nje| ¢ 3224 &

i
>
ro

ofm n
X

Standby messages enqueued from IPC

Primary2} Standby .= EZtS| HIA|X| M & At Y2
of chet SH S LtEHAHCE

Standby messages enqueued from IPC - msg
count

Primary®} Standby ‘= E7t9| HA|X| M & &S HE
of cf st SAHE LIEHHLCE

IIC LNW QUIT msgs received

TAC &4 0f A Instance bootingd| [HE Sub LNW quit
HAIX| 2t 2t E SH S LIEHH T

tsn sync waiting

ECiO|HE RF S Lot LutEol SHMHAXIE 2
W mj TACO|H A TSN_SYNC_AT_COMMITS Z &

N Jog =1
HE=

skt

£ commitAtCt syncE X F =0 O]
ot AEl A[ZHS LIEHHCE

tsn sync waiting - skip

SCI0[ME S WOt AEHE QI SEH MAIXIE £
W mj TACO|A TSN_SYNC_AT C

SF=H ol HAYES

@)
=
=
_|
mjo
my
st oN

S commitAtCt syncE
2t gl AZHS LIEFACE

tsn sync waiting time

Z20|HE F S Lot YHtEel SE AKX E &
Y TACO|™A TSN_SYNC_AT_COMMITE Z &4
< commitAtCt syncE HF=0 O] Y=

= #Ol_
T2t 2B AlZES LIEHCE

gg
_gﬂ
0
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fscan - mark useless L1

full tablespace =3 & unformattedS 22 XL 25t
3

-

fscan - mark useless L1 size

T o
L1 block 20 M HE SI+5 LIEIHCE,
A SH

full tablespace =3 & unformattedS 22 XL R 5t
3

fscan - mark useless L1 time

T o
L1 block Z0M HZE
A 5H

full tablespace =3 & unformattedS 22 XL 25t
L1 block 20| M H &= & +& LIEHHACE

fscan - bypass useless L1 full tablescan = & =& 2%t L1 block HtZ 2 &5
E{ C}A| scanS A|&Het Bl &2 LERA T},
fscan - bypass useless L1 size full tablescan =3 = SZ 23 L1 block HIZ =& &2

fscan - bypass useless L1 time

=6t L1 block HIZ A& H

=)
5
(=2
D
(%2}
o
QD
>
_{

02
i
i
l

fscan fetch

full tablescan2
7

Q| st fetch EA|. fetch £ 314, block
= =N A

fscan fetched block count

|. fetch =& =l <~ block

full tablescan2
7 £ LIEFHCY,

A O
49 el A

@
o
>
_ﬁiol.m
XN

fscan fetch time

full tablescan2 | ot fetch £ 4|. fetch £ 314, block
7

49 22 A7 T EA S LetT,

fscan fetch - multiblk read

full tablescan fetch 4=
=

= multi block read 2 43 5t
214 2 block 4=, 28 AlZ

3OH
Al ZHof ch et SAH S LIEHA

fscan fetch - multiblk read count

full tablescan fetch —’F—
E.

3OH
Sl4 9l plock =, ZEl A

S multi block read 2 =2 5t
| Ztofl tfoF SAHE LIEHA T

fscan fetch - multiblk read time

full tablescan fetch =2 = multi block read=E 3 ot
Sl 3l block &=, 22 AlZH0]| L&t SH & LIEHHT

fscan fetch - single block fetch

full tablescan fetch =3 = single block read& ¢+

5t 3142 LIERHCY,

[y

full scan prefetch check

full scan prefetch ongoing countO| Ct.

full scan prefetch ongoing count

full scan prefetch ongoing countO| Ct.

sgmt search - hint hit

TableOl| {22 rowS F7t517] @5, hint DBAS At
510 o 7 27t0| A= blockS o210 A =5HA]

g 898 LUEU=E 95 XNEE LIEH

sgmt search - hint hit size

TableO| M 22 rowE F7t5t7| ?|3l, hint DBAE At
2514 7 270 U= blocks &2 Al =al|M

o 1 A
£ 898 UEU= 45 XNEE LIEHH
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oo

= ae

sgmt search - hint hit time TableOll {23 rowE F7t5t7| flsl, hint DBAE At
= blockS &22{ 11 Al 5l A

d2E UE= 95 XNES LIEHH

sgmt search - hint miss TableOl Af 232 row% Z7tst7| fIsH, hint DBAS At
2510 {7 27t0] Y= blockS 52811 A =5IH
OL}, 31l = blockOl] 27H0| E=510] Mgt AL E Lt
EHf= M X ®HE LIEHHC]

sgmt search - hint miss size TableO| Ml ZF rowE F715t7| ?I5H, hint DBAS At

2514 {5 27H0] U= blocks & 281 A5

Lt, 5l & blockoll 37t0] 5510 Hifjst H 2 E Lt
Etll= d& X BE LIEHALCE

_,_

sgmt search - hint miss time TableO| M ZF rowE F7t5t7| ?I5H, hint DBAS At
8ol o7 Z7t0| U= blockE H2{ 1l A =5t
2L}, 5l & blockOl| 37t0| 5510 diufst 2 E Lt
Etti= &5 X &S LIEHHCE

sgmt search total - request search space v2,v3 & Sd tableOl inserte 7t 3
7+0] U= blockE &= 4 EE. search space 238
St ®A 37|(byte) L search spaced| ARE A7+
A St XS LIEHHCY,

sgmt search total - requested space search space v2, v3 € &dlf table0|| insert& 7t&
Zt0| /= blockg &= A T E. search space 2
St ™A 27|(byte) & search space| 22 E AlZ
A et +xE LIEHHCE

mo oz of

sgmt search total - request time search space v2, v3 £ S3dfl tablei| insert 7t& &

7t0| U= blockE &= S Y E. search space 28
St ®AH 37| (byte) X search spacelf £ R2F AlZHS
A et +Xx & LIEHHCE

sgmt search v2 - request search space v2 E &3l table0| inserte} 78 SZt0|

Q= block2 &= 84 d 2. search space v2 2
A 27| (byte) 2 search space v2 Off 2R F A
A et +Xx & LIEHHCE

5t
2e

o

sgmt search v2 - requested space search space v2 £ Sl tabled] insert& 71&
U= blockE &= &2 & E. search space v2
A 37| (byte) L search space v2 0] &2 F
A et +xE LIEHHCE

FO0 oK
™ ooz N

mo rot

>

o

sgmt search v2 - request time search space v2 & &3l table0| insertef 7t& S 7+
= block2 &t= &7 H X, search space v2 L8 $

o =

-
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0%k
Jo

e

& 27|(byte) L search space v2 0| 2R EFl A|ZHS
EA St X S LIEHHCY

sgmt search v2 success count search space V2E &l table0 insert& 7+& S7t2
Hed g3t sl EE.

sgmt search v3 - request search space v3E &3l table0l| insert® 7+& S 7H0|
QU= blocks &= S7 T 2. search space v3 2 & &t
A 27| (byte) X search space v30| &R F AlZ+S

AT X & LHEHHCY,

sgmt search v3 - requested space

o

E3l table0| insert 712 7t
Q= blockg &= S EE. search space v3 28
HA 27|(byte) & search space v30i| AR El Al 7t
EA Bt =X & LIEHAHCE.

search space v3E&

mo ok

sgmt search v3 - request time

o

search space v3E &3lf table0l insert& 7+&

O OH

= block2 &= 54 d 2. search space v3
A 37|(byte) L search space v30| 2R F
A St £X & LIEFHLCE

™N oo N

mo rot

>

sgmt search v3 success count

OH
[~
mjo

search space v3& &3dll table0l| insertel 7+&

Hed gt e =,

sgmt search v2 switched - request

search space v3E& &3l table0i insert=l 7t
=0 A1 510 search space v2 & A2 &
=l A9 EA HE. search space v2 8
7|(byte) ¥ search space v2 Off & R =l A| 7}
X LIEHA T

ﬂOtO

ra
= oy
I

o2 o

o

X
o

sgmt search v2 switched - requested space

search space v3& &3dlf tablell inserte 78 3
= A1f 510 search space v2 & A Q| &l £ H
=l A9 57 HE. search space v2 2 & &t M A
7|(byte) ¥ search space v2 Off 22 F A|Z+2 &

X[ S LIEFHACE

sgmt search v2 switched - request time

search space v3& &4dlf tablell inserte 78 3
=0 Aif 510 search space v2 2 A Q& &M
=l A9 £7 HE. search space v2 & 5t A
7| (byte) ¥ search space v2 Off 2R F A7t &
X LIEHACE,

sgmt search L2 - request

search space &3 = level 2 bitmap block0ll A level
1 bitmap block& X & A blocke &=0| 7tX| 2
4 " E. search & 4 & L2 bitmap blockS pingt =
o, o AlZbE A S +X S LEFACE
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oo

= ae

sgmt search L2 - 12 block pin count search space =3 = level 2 bitmap block0| A level
1 bitmap blockES X & A blocks & =0l 7tX| 22l
S Y E. search &l 4 3 L2 bitmap block2 pingt 3
a, ol A Zhs A e A& LIEHHCE

sgmt search L2 - request time search space &3 = level 2 bitmap block0ll A level
1 bitmap block& X & A blocke &=0l 7tX| 2
4 EE. search & 4 4! L2 bitmap blockS pingt =
o, o AlZbs A S +X & LHEFALCE

sgmt search L2 - bitmap block get search space =& 5 level 2 bitmap block2 7tX 2=
SA S LIEHH T,

sgmt search L2 - bitmap block get count search space =& 5 level 2 bitmap block2 7tX 2=
SAH S LIEHA T,

sgmt search L2 - bitmap block get time search space =& = level 2 bitmap blockE 71X 2=
SHE LIEHA T

sgmt search L2 - request(hash) level 2 bitmap block0| A level 1 bitmap blocks 7+&
a7t B S 1 node id £ £ thread idZ hash3l A
A ZE. B Sl retry Bl 2 AIZHS

LIEHH CF

Ok

om
=T
_o'ﬂ

o
)
o
L
W g

@
<
@
o

e o mo o

4> M7

sgmt search L2 - range search count(hash) itmap blockOll A level 1 bitmap blocks 7+&
A S node id = thread idZ hashdi Af
A FHE. M S5 retry Sl L AZES

LIEHH CF,

om Of
1=
m

mun o _I

ibal
=

o

|tmap blockOf| A level 1 bitmap blockZ 7+&
A S I node id £ thread idZ hashsh A

Bl retry Sl A A|ZHS

)
<
o

roh o mo ro

4 M

sgmt search L2 - request time(hash)

m
>
0

A oM Ok
= gE N
i om 1z
X
al
HT
m
é

LHEHH CF.

itmap blockOi| A level 1 bitmap blocks 7+&
I-&! oEI- [LH I:|-_'_ ||near E}+AH ol-i Ej:” K-IE E_I-

cretry Sl & Al ZhE HA| B X[ S LIEHH T

sgmt search L2 - request(linear)

@
<
@
0 ro
o

m

N
i

1= OoH
ol
ou

sgmt search L2 - range search count(linear) |level 2 bitmap blockOf| A{ level 1 bitmap block= 7+

SHE BME I & linear Mot 84 F2. &
M 314 retry 314 U AIZHS T B 4% 8 LEEHACE
sgmt search L2 - request time(linear) level 2 bitmap blockd| M level 1 bitmap blocks 7+&
37t2 HME I T linear HM st 84 FE.
M Bl retry Bl B A ZES HA ISR S LIEFHLCE
sgmt search L1 - request level 1 bitmap block0 A & A £l blocks 2H2= &
A HE. ©M Sl4 level 1 bitmap block pin =4~ &

22 AZS A e +X S LHEfHT

— —
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s A

sgmt search L1 - |11 block pin count level 1 bitmap blockOll Al & A| Bl blocks 2 2= &
A M. B 214 Jevel 1 bitmap block pin 314 2
d2l AZts AT X & LIEHHCE

sgmt search L1 - request time level 1 bitmap blockOl| | & A| &l blocks E@H2= &
A . &M =4 Jevel 1 bitmap block pin =l 3!

del AlZts A et £ LIEfH T

sgmt search L1 - bitmap block get

rir

level 1 bitmap blocks ¥ 2= &4 &2 E LIEHH

Cf.

sgmt search L1 - bitmap block get count

level 1 bitmap blocke &0 2
Ct.

rir

SHA 2 & LIEHH

sgmt search L1 - bitmap block get time

rir

level 1 bitmap blockE €0 2= SH YEE LIEHH

Ct.

sgmt search L1 - scan bitmap

level 1 bitmap block0i| A & data block2| freeness
£ Z ALt 3l 4, freeness 7 & Al ZHS E A SF £X]

LHEHH T

mu o

sgmt search L1 - scan bitmap size

level 1 bitmap block0i| A &&| data block2| freeness

AALSH 2l freeness 70 L Al ZHS & A S R

LIEHH CF..

-
-

sgmt search L1 - scan bitmap time

level 1 bitmap blockO| A & X data block2| freeness
ZALSE B4 freeness 4 T Al ZHS F A B 4%

LIEHH CF.

-

sgmt search L1 - format

R —

level 1 bitmap block &4 = unformatted block= ZHL
block formatOf| 4 & &t =14~ & format block 28 4=, Al

=<
= 74 & et +X[ S LIEfHCE

-

sgmt search L1 - format size

L.

A = unformatted blockS L
block formatOi| 44 & § &l £ 2! format block 24 4=, Al Z!

g =N AAT 2AS L

-

i
[
il

sgmt search L1 - format time

nformatted blockS ZHL}
format block 28 4=, Al Z¢
b

c

ol

level 1 bitmap block &M =
block formatOf| 4 58+ &l 4

A
g =X @A 45

r

L

il
= We

i

sgmt search L1 - format failed

level 1 bitmap block &4 & unformatted blockS 2L}
block formatS Al =3 2L} CFE MM 0| A 0]O] format
2 T A5 A skipgt S+ & format Al = FAI2| block
Mo, AT A 7HX| 28l AlZhS EA S =X & LIEHH

Cf.

sgmt search L1 - format failed size

level 1 bitmap block &4 = unformatted block& ZtLt
block formatES Al =3 2Lt CHE M| 440l A{ OO format
2 +dHA skipet 2l & format Al = ZA|2| block
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0%k
Jo

iz
02

W4, AT A TR 2R AIZHS B S 2F S LEEH

.

1

sgmt search L1 - format failed time

level 1 bitmap block &4 = unformatted block& ZtLt
block formatS Al =3 2Lt CHE M40 M O] O] format
= TN skipet B & format Al = Al 2| block
W, A Al 7HX| 2l AZbs HA e =X & LIEHH

.

1

sgmt search L1 - ok - nowait

level 1 bitmap blockOll | /K| data blockE no wait
modeZ ¥ 2= S ME. nowait 2& 34 2 A

T 54, Po| 2D HB AIZHS FABICH

sgmt search L1 - nowait mode get fail count

level 1 bitmap blockOll A{ &K data blockS no wait
modeZ B 2= A 2. nowait 28 S+ A 4

o sl Hoi=0 ZE AlZks EA S

sgmt search L1 - ok - nowait time

level 1 bitmap blockOi|A] & A data block& no wait
modeZ ¥ 2= 84 FE. nowait 28 3l 2 A

o Sl Hof=H 22 AlZhS EA et

sgmt search L1 - ok - wait

level 1 bitmap block0l| Al & X| data block= wait mode
E s 84 FE. wait 23 S5 2 A S

Hoje=0 22 AZtS A e +X & LIEfHT.

sgmt search L1 - wait mode get fail count

level 1 bitmap block0ll Al & A| data blockS wait mode
2 HUE SAH HE2. wait 2F 34 L Al B4,

o= 22 AZtS A e +XI & LIEfHT.

sgmt search L1 - ok - wait time

level 1 bitmap blockOi| A{ & X data blockS wait mode
EHE S HE. wait 23 34 2 ALl 24,

of =0 Ll AIZHS ZABH £ S LIERHCE.

sgmt search(direct L1)

ApX[ 2 52 block 2t S St level 1 bitmap blockS H
=g 2H E4 2. L1 direct search

d& s, 28 AZts s # X & HE

sgmt search(direct L1) success count

sgmt search(direct L1) time

block2} 5t level 1 bitmap blockS ™
2| E & SA HE. L1direct search

d& e, 2 AZE dAs + X E HE
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2 A

sgmt search - new iblk index split2 ¢/ §t Ml 2 2 block2 2 5t= Sl4, AIj
s, A2 ANZES HA S =X & LEFHC

sgmt search - fail count index split2 ¢/ 8t Al 22 blockS R & 5t= 34, A
s, A2 ANZES EASH =X & LEFHC

sgmt search - new iblk time index split2 2|8 M| 22 blockg @& st= 3l 4, AL
Sl4, dEl AZtE A S =X & LIEHHCE

set bitmap freeness

count for degrade

row insert & block®| freenessE HZASIE= 3l 4, 7t
¢

[ )
b= &A +X S LIE}

set freeness time

row insert & block2| freenessE HZAst= 3l 4, 712
Zt

- o
b= gA +X S LIE}

set sgmt hhwm count

A 57 . high watermark 48 2l 43
ession0| 0|0 Z4 A5 A 2 skipBtrt) &
EA s +X| & LIEHHCY,

LU0
> 1> =
i
mo rin
[%)]

4> ok

set sgmt hhwm success

A 2HE S HE. high watermark & 3l M3
essionO| O| 0| 4 Al5kH 2 skipBtrt) &

=
|ZtS A S +X| & LIEHHCE

[%2])
P o

I

set sgmt hhwm time

block format =& A| &l & segment2| high watermark

A 2 S H 2. high watermark & 34 M8
Sl (ChHE sessionO| 0| 0| Y &let H P skipBtth) &
A AlZts A S A E LHEHHCE

segment master distribute 11 segment master2| 11 block =H && SH & LtEIA
Ct.

segment master distribute 11 - success cnt segment master2| 11 block =Hi &3 SH & LtEIHA
Ct.

segment master distribute |1 - time segment master2| 11 block =Hi &3 SH & LtEIHA

Cf.

segment master in hint [2

segment master”} hint 12 block Ol A{ targer freeness
£ 7t 11 blocks =0 7HX| A2l SH . search
Sl Y searchd 3 77, &8 AlZtE AT +A 2

LIEFH T
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2 A

segment master in hint I2 - success cnt segment master?} hint 12 block Ol M targer freeness
£ 7t% 11 blockE =0 7HX| 22 SH EE. search
Sl Y searchd s 77, o8 Azt A XIS
LHEHHCF,

segment master in hint 12 - time segment master”} hint 12 block Ol A targer freeness

£ Jt¥ 11 block2 &= 71X 22 A4 HE. search
24 YUsearchd s 75, &8 AlZtHE HA S =X &

LIEHA T

segment master in 12 segment master?} 12 block 0| A targer freenessE 7t
11 block= =0 7tX| 22 SH EE. search Sl 4=
Y search d3 77, & AlZtS AT +X & LEt

HCf

segment master in 12 - success cnt segment masterZt 12 block 0l A targer freenessE 7t
11 blockE =0 7tX| 42 SA EE. search &l 4=
X search d 3 77, &8 AlZtE HA S X[ & LIEt
HHC}

segment master in 12 - time segment master”/} 12 block Ol M targer freeness& 7t
Zl11 blocks &H=U 7HX| 28 A =, search &
X search d3 =77, &8 AlZtE AT +x & LEt

HEE

segment master in hint 13 segment master?} 13 block 0| A 12 blockS A& 5111,

MEHSH 12 block 0| A targer freenessE 7%l 11 block

PO kR A8l SH H 2. search 3l £ 2! search
Al A2t AT X & LIEFHTE

0Z o r
M

OH
o1

_I_

segment master in hint I3 - success cnt segment master”} 13 block 0l A{ 12 blockS & S}11,
MEASH 12 block Of| A targer freenessE 7+ 11 block
Hi7tx| 28 SH 2. search 4 X search

oz
=2 X -
45 75, 59 M2 dA T =X & LHEHH T

segment master in hint I3 - time segment masterZ} 13 block 0| A 12 blockS A&},

Fen kK| A28 EAH B E. search 3 4= 2l search
o

k=2
= X
d8 77, o8 A¢s YA S #X S LIEHHC

segment master sgmt extend segment master?} 11 block &H £ 2|5l segment ex
tend € sdst=0 22E AlZHY SA HE. sgmt

U 43 A|ZHS FH B 4% S LEEHACH,

aster”Z} 11 block =Hi
st=dl ARF AlZEY SH HE. sgmt
2 8 A ZHS B A S X E LIEFACE

segment master sgmt extend - time segmen ?l3ll segment ex
tend £

=
extend —?‘

=
St
=
=
o

> o 3 >
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oo

=
=

segment master - add extent disable

Hy
search space Clf & segment 7} extend =/ X| Zst= =
HZE O AN extendE StA| ot B +E LIEHHTH

segment master - exceed max extent count

search space O &F segment Off &%=l extent 7§ 7t
Z|Cff 7§ & Z=1}510f segment extendS SHX| £ 3l
= LIEHHCH

segment search master request TACOI| A segment master0i| search space 2% £+&
SHA S LIEHA T

segment search master request - success cnt | TACO A segment master0i| search space 28 £&
SHA S LIEHA T

segment search master request - time TACO| Al segment master0i| search space 2% &+H

SA S LEHHA

index segment search master request

TACOl| M index segment master0i| search space 23
#HH SH S LIEHHCE

index segment search master request - success
cnt

TACOl| M index segment master0i| search space 23
#HH SH S LIEHHCE

index segment search master request - time

TACOl| M index segment master0i| search space 23
#HH SHE LIEHHCE

lob segment search master request

=

il
[

TACOl| M lob segment masterOf| search space 23
& SH S HEHHCL

lob segment search master request - success
cnt

e

TACOl| M lob segment masterOf| search space 23
# SH S LEHHCE

lob segment search master request - time

e

TACOl| M lob segment masterOi| search space 23
# SHS HEHHCE

segment search master segment master®i| A| search spaceE s s SH E
LIEHA T

segment search master - block count segment master®i| A| search spaceE s s SH E
LIEHHCF,

segment search master - time segment master®| A search spaceE s+ st SHE
LHEHHCF,

index segment search master index segment master0i| A{ search spaceE &= st &
A E LIEFHCE

index segment search master - block count  |index segment masterd| A| search spaceE &t &
AE LIEFHCE

index segment search master - time index segment master0i| A{ search spaceE +=d st &

AE LEHHC
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=

e

I1blk req to sgmt master

segment master22| Q&= 2Hi 22 1 block 7H 4
£ LIEFHCE

I1blk req to sgmt master - block count

segment master22| ™= 2Hi 2H2 1 block 7H 4
£ LIEFHCE

I1blk req to idxsgmt master

index segment master22| 2™ = FHi 22 11 block
& LIEHHCE

I1blk req to idxsgmt master - block count

index segment master22| @ ¥ FH| 22 11 block
& LIEHHCE

[1blk req to lobsgmt master

lob segment master22| R Y FHH 22 I1 block 7H
5 LIEfHCE

[1blk req to lobsgmt master - block count

lob segment master22| R &= 4 22 11 block 7H
+& LIEHHCE

lob segment search master lob segment master0f A search spaceE & ot S|
£ LIEtHCE

lob segment search master - block count lob segment master0fl A search spaceE & ot S
£ LIEtHCE

lob segment search master - time lob segment master0fl A search spaceE & ot S|

S LtEHH T

segment search slave

0
rot
ofm
el
i
T

segment slave0i| A search spaceE 4
EHEH CF,

segment search slave - space size

=

segment slaveOi| A search space=
EHH CF,

4>
0
rot
ofm
el
i
T

segment search slave - time

=

segment slaveOi| A search spaceE <+

0
ot
ofm
el
i
i

Sl=y

segment search new slave segment slaveOf| A| search space v3 newE +& 35t &
A E LIEHALTY

segment search new slave - space size segment slaveOf| A search space v3 newsE 35t &

A E LIEHHTE,

segment search new slave - time

ot
ofm

segment slaveOi| A{ search space v3 news &
AE LIEHHCE

index segment search slave index segment slave0i A| search spaceE +d et &
A E LIEHALCY

index segment search slave - space size index segment slave0i A| search spaceE +d et &
A E LIEHALCY

index segment search slave - time index segment slave0i A| search spaceE +d et &

A E LIEHHT
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oo

=
=

index segment search new slave

oY
index segment slaveOf| A search space newE
SHA S LIEHA T

4
02
o

index segment search new slave - space size

=

index segment slaveOf| A search space newE
SHA S LIEHA T

>
02
ot

index segment search new slave - time index segment slave0ll A search space newE & ¢t
SHA S LIEHA T
lob segment search slave lob segment slavedi| A| search spaceE ¢35t SH &

LIEHHCF.

lob segment search slave - space size

0%
rot
ofm
il
i

lob segment slaveOl| A search spaceE +
LHEHHCF,

lob segment search slave - time

rot
ofm
X
i

lob segment slaveOl| A{ search spaceE +d
LtEFEHCF

lob segment search slave new lob segment slaveOl| A search space new& 3¢t
SAHE LIEHACE

lob segment search slave new - space size lob segment slaveOll M search space newE 4+t
SHE LIEHACE

lob segment search slave new - time lob segment slaveOll A search space new& 3¢t

SHE LIEfHCE

segment search slave set |1 freeness

block format & & insert= block2| freeness”t #A &
S of 2 St level 1 bitmap block2| freenessS
Aste E4 HE. level 1 freeness A3 24, no wait
mode¥ Z% AIf &5, £ AZtES AT £XE

LIEHEH CF

segment search slave set |1 freeness(nowait
fail count)

block format & = insertZ block2| freeness”| 14 &
S of 2 St level 1 bitmap block2| freenessS
Ast= EA4 M E. level 1 freeness A& 214, no wait

s, ™8 AZkE dAst #XIE

segment search slave set |1 freeness - time

block format & £ insertZ block2| freenessZ} #1724 &
S of 2 St level 1 bitmap block2| freenessS
Aste E4 HE. level 1 freeness A7 24, no wait
moded 3% AW Sl & AlZHE FA S

LIEFH Y,

&

P

[1cache degrade |1 freeness

I1 cache Ol M Z AFSHI1 block Ol A target freenessS
Ot=St= data blockS &A| Zofl degrade & +3 5t
SHAE LtEHACE
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oo

=
=

e

I1cache degrade I1 freeness(degrade success
count)

11 cache Ol A{ Z AtSH 11 block Ofl A target freeness
FESt= data blockS X 25l degrade &

m]
—

SH & LIEfHACE

I

%H
T O

l1cache degrade I1 freeness - time I1 cache Ol ] Z AtBH 11 block Of| A target freenessE
Ot=St= data blocks & A| X3l degrade & & ot
SHE LIEFA LY

11 local cache get L1 bmb cacheO| A L1 block seaarchE & &t SH £

LHEHHCF,

I1 local cache get - miss count L1 bmb cacheO| Al L1 block seaarchE ¢35t SH &
LHEFHCF

I1 local cache get - time L1 bmb cacheO| M L1 block seaarchE +& &t SH 2
LHEFHCF

11 local cache update L1 bmb cache F =0 CHSt updateE s SHE
LtEFHCH

11 local cache update - error count L1 bmb cache 20| CH St updateE =St SHE
LtEFMH T

I1 local cache update - time L1 bmb cache F 20| CH St updateE s St SHE
LHEFH T

tablespace extend deprecated

tablespace extend time deprecated

ts extend df deprecated

ts extend df time deprecated

temp ts free ext free extents of the temp table tablespace

temp ts free ext (time) free extents of the temp table tablespace

ts free ext free extents of table tablespaces

ts free ext (failed) free extents of table tablespaces

ts free ext (time) free extents of table tablespaces

sgmt alloc ext from datafile i datafile2 £E extentE &Yote= 4, A 3l
2, dEl A ZH2 DA Tt

sgmt alloc ext from datafile fail count i datafile2 £E extentE &Ysote= 4, A 3
4, 48l AlZts EA Bt

sgmt alloc ext from datafile time 7HE datafileZ & extentE &Sst= 34, A =
4, 48l AlZts EA Bt

sgmt alloc ext tablespace0i| A segmentOf| extentE & st= SAE
2. extent 2 2 4, extent 2 —'_r’i*. A7| 3! extent

shohol| A2l S8 A|ZtS A 5 &
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sgmt alloc ext size

tablespace0i| A segmentOl| extentE =&

st SAY

=
2. extent 2 24, extent & +& 37| L extent
gool 22 =8 A7H2 HA S &KX & LtEH T
sgmt alloc ext time tablespace0| A segmentOf extentE &<st= SHH
2. extent &2 Sl extent 2 +8 37| 2 extent
geol 22 8 AZHE HA S &KX 5 LIEFH T

sgmt alloc ext retry

segmentOf| extent &

T5te Sl & LHEHHC,

Al datafile2 extendst

K

sgmt add ext segmentOl| extentE & 5t= Sl A A|ZHS LIEHA
Ct.

sgmt add ext time segmentOl| extentE & 5t= Sl A A|ZHS LIEHA
Ct.

sgmt add ext(alloc ext) segmentOl| extentE €I 5t= UE S extentE: £H
2h= Al Ztol CH et &= S LIEHHCE

sgmt add ext(alloc ext) retry count segmentOl| extentE €T st= UE S extentE: €F
2h= Al Ztol CH et =S LIEHAHCY

sgmt add ext(alloc ext) time segmentdi| extentE € dt= IHE S extentE 2F
2= AlZHol CH &t &= 8 LIEHA T

sgmt add ext(add meta)

segment0] extentE
LtEHEH T

3

rot

S22
o =

sgmt add 1st ext(add meta) count

segment0] extentE
51 512 S LIEFAC}

-

I} = meta ™ 20| CH

sgmt add ext(add meta) time

segment0] extentE
5 522 LIEFACEH

—

I = meta & 201 CH

sgmt create deprecated
sgmt create size deprecated
sgmt create time deprecated
full cleanout deprecated
full cleanout size deprecated
full cleanout time deprecated

block sampling(v2) block sampling(v2) 8 A| MZ2 %l dhaS S 7155
=d g2l dsegs

block sampling(v2) size block sampling(v2) 43 A| MZ2 =l dbaS S 7+55
=d g2l dsegs

block sampling(v2) size time block sampling(v2) =& Al 22 & dbasS #5575

= 28 dsg=
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parallel block sampling(v2) parallel block sampling(v2) =& Al MEYE dbas =S
TEot=d 228 45€=

parallel block sampling(v2) size parallel block sampling(v2) =& Al M EZ2 =l dbas2
TEot=0 42 5=

parallel block sampling(v2) size time parallel block sampling(v2) =& Al M ZZ & dbasS 2
THot=0 42 5=

block sampling(v2) fetch block sampling(v2) =& Al ¥ 22 =l dba=2S fetchdt

=H 28 dsg=

block sampling(v2) fetch size block sampling(v2) =& Al ¥ Z2& =l dba=2S fetchdt

=H 28 dsg5

block sampling(v2) fetch size time block sampling(v2) =& Al M Z& #l dba= = fetchst

= 28 dsg=s

undo retention updates tx commitsE = recovery Al =5t committimes 24 &
St= 220 et @2 S LIEHH M commit time 2 &
Sla, BT FH extent = & F5 A|ZH0]| T B &=
O|Ct.

undo retention update extents count tx commit®E = recovery Al 25t commit times 24 &
St= Z2X0f| thet Y2 S LIEHA™ commit time 24 &
B, AT 78 extent = 2 F& A ZHO| TS &=
o|C}.

undo retention update time tx commit™ = recoveryAl & 25t commit time= 4 A
St= 220 thet 2 S LIEHH B commit time 2 &
B4, AT =8 extent = X 5 AlZH0] CHEH &=
O|Ct.

undo segment seqno reset deprecated

undo segment seqno overflow deprecated

undo segment bind count - multiple session deprecated

undo retention recoveries crash recovery £ = instance recoverys=2 Al tx recov
ery0| A exact commit time2 A Alst= 84 . =
4 U A5k extent A4, ZEl A2t £X g &7

TR S LIEHACE

o

undo retention recovery updates crash recovery &£ = instance recovery==2 Al tx recov
eryOl A exact commit timeg A& st= SH FE.
42 WA extent A4, A AIZES FHE F

X[ S LIEFHACE

roh sl

undo retention recovery time crash recovery £ = instance recoverys=& Al tx recov

eryOl A exact commit timeg A &lot= SH Y&, sl
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=
get new undo block DML &
2E£ S F=. undo block R’S A, 45 3, 2

2l AlZtel 8= dA e XS HEHHC

n

get new undo block success DML =& Al undo & & X &E 2| St undo block & 04
2= 84 @5.undo block 28 sl 48 34, &2
2l AZtel =85 HA et =X E LIEHHTY,

get new undo block time DML =& Al undo & X &S @€t undo block &
2= A 2. undo block 28 s+, d&5 3+, 2

=

=

Bl AlZte| =85 EA st A

idx partition dd/sgmt make Index & A| ZHE|M I} 2AH = M 2| S 5h= 2. Local
Partitioned Index == Global Partitioned IndexE
o e, otElMl HEE HEE Mg o) 2y,

— -

idx partition dd/sgmt make size Index ‘8- Al THE|H 0t 2tAH E X 2| E 5t= 2. Local

=1
=

Partitioned Index = Global Partitioned IndexE

dem, oEdil HEE §2 S XMelg o 2.

-

idx partition dd/sgmt make time Index - Al LbE|M 2} 2HH =l X 2| & 6t= 2HF. Local
Partitioned Index =2 Global Partitioned IndexS 4
g, otE|MI 2HEE HEE Mg o 2.

idx partition sgmt make Index MG Al isgmtE MMst= YFHOE, LHFXSZ

JC_SGMT_CREATEZ} CIAl S &E EH, o710

_DD_SGMTO| 2 EMEst= &EE
0

=3 = MYst=s YA #

_\,__
_":
_ij
Py
o
o
—

idx partition sgmt make size Index ‘49 Al isgmtE Y s5t= 2by
JC_SGMT_CREATEZt [CtAl &
_DD_SGMTO| 2 & ME = &Y

=52 MYsts U7X 20| ZE5t Aot
idx partition sgmt make time Index MG Al isgmtE MMst= YFHOE LHFH2Z

o
JC_SGMT_CREATEZt CtAl  E&EH, 70
_DD_SGMTO|| § &2 & M & 5t= & 2 LIEHACE Root
'='E4C> )\ﬂ E|o|.l— REAH 7)|.x| 7I—o| E%FELT'_ %U:L

— —T1-d [=]

idx partition build etc IndexS MM &t f, LHEXM 22 ALESHE F 2| string
| —

idx partition build etc size IndexS MM &t f, LHEA 22 ALESHE F 2| string

>
0z
ok
B
=
4T
1
|0
Hu
>

idx partition build etc time Index& t&3sk= # 2l string
| —
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ol

dp prepare DP(direct path load &2 direct path insert)E <+
7| ©, 2 S =H|ste HAO et 5= LHEY

— =
=S LIEHH O

rir

ot
-

dp prepare time DP(direct path load &2 direct path insert)E <+
7| ®, YU =S TH|St= HHA O ti et 4 5= LIEHLY

s 1
&=S LIEHHDE

rr

dp finish DP(direct path load =2 direct path insert)& &5t
LM, M4 S OtF el ste HAo et 4SS LEt
ot

dp finish time DP(direct path load =2 direct path insert)E 43 st
1 LEM, &4 S 02 5t= THA o Ci et H58 LEt
ot

dp load DP(direct path load =2 direct path insert)& +% &

o, dataZ loading 5t= THAOf Cif 8t 4 5 & LIEFHCY

dp load row count DP(direct path load =2 direct path insert)S +& <
I}, dataE loading st= =HA Ol CH &t 4 S S LIEFHCE

ot

dp load time DP(direct path load = direct path insert)& ¢+
[}, dataE loading st= THA Ol CH St & 52 LIEHH

o

dp insert row DP(direct path load =2 direct path insert)S +
o, 2+2+2f rowE insert 5t= A0 thet 5= Lt
Tt

i

-

SH &
e

F

dp insert row count DP(direct path load =2 direct path insert)
iy, 2+2+9| rowS insert 5= EHA|Of Cf B A

HCE

olr

A

e
=
=

Lt

m

02

0w

dp insert time DP(direct path load =2 direct path insert)
I, 2+2+o| rowE insert 5t= THA Of T & A
HHC

olr mju

A

T
=
=

-

f

dp insert row in a block DP(direct path load =2 direct path insert)& g
i, Z+2t9| rowE insert b= THA O M, rowZ} St
of =835 4eE moj ciet 4= X HES LIEHHCH
JC_DP_INSERT_ROW(dp insert row) =0 L Z &
= &=0[Ct

ety
mr o

=
=2
=

=

]

dp insert row in a block time DP(direct path load =2 direct path insert)
W, Z+Z2+2| rowE insert St= THAIO A, row”
of =835 4UE moj ciet 4= X HES LIEHHCH

e
mr o
o

Appendix B. V$SYSSTAT 367



0%k
Jo

e

JC_DP_INSERT_ROW(dp insert row) &S0 L{ Z &
= &50|ct

dp insert row in blocks

DP(direct path load £ 2 direct path insert)S ¢33 &
M, 2+2+9| rowE insert St= THA O A, row7t 2 &
ol 2™ MU ol thist 45 XEE LIEHHCE
JC_DP_INSERT_ROW(dp insert row) =0 L & &
= =500},

dp insert row in blocks time

-~

DP(direct path load =2 direct path insert)& 4+ &t
iy, ZtZt2| rowE insert st= A0 A, row?t {21 &
ol 28 MU ol thist 45 XHEE LIEHHCE
JC_DP_INSERT_ROW(dp insert row) =0 L Z &
= =500},

dp insert row in chains

DP(direct path load =2 direct path insert)E =+
i, Z+2t9| rows insert 5= THAIO| A, row 7}
Sl chain2Z HAE0 H4UE o tistds X &®
LIEHAHCH JC_DP_INSERT_ROW(dp insert row) &
Of W25 = &=0[ct.

L oz

Joonw = met

34

dp insert row in chains time

DP(direct path load =2 direct path insert)E s+&# &

M, 2+2+2| rows insert Sh= THAIO A, row 7t 62 i

9| chain2 2 HZAEI0f M4 E mof st M5 XNEE

LtEFAHCE JC_DP_INSERT_ROW(dp insert row) &=
of L =& = &=0|LCt.

[ - |

dp insert long in a block

DP(direct path load =2 direct path insert)S £33 &
f, ZtZ+o| rowE insert 5t= HHA O A, long dataZt
chain® 2 HAL0 &UE Mo st ds A& &=
O|C}. JC_DP_INSERT_ROW(dp insert row) =0
WE2E = &=50|T

[E e |

dp insert long in a block time

DP(direct path load =2 direct path insert) & +& &
0y, 229l rowE insert 5t= HHA O A, long dataZt
chain® 2 AZAE0 &4l oo CHet 85 X7 &=
O|C}. JC_DP_INSERT_ROW(dp insert row) =0
Wx2E = &=50|T

[ e i |

dp move to nextblk

DP(direct path load =2 direct path insert)S =
4 S 0bx| 2 M 22 blockS
%

o= Ao et d LIEHEACF

dp sgmt alloc ext

o
i}, &t blockoll CHet =
=
o

DP(direct path load £ direct path insert)E ¢+ &
f, M 22 block2 20| 2= HFHA MES extent
s 2= tHAOf Cf ot 4SS LIEFALC

—

368 Tibero ZH2| X} HLHM



0%k
Jo

e

dp sgmt alloc ext size

DP(direct path load =2 direct path insert)E ¢+ &
M, Al 22 block® €02 = HHOAM MZ2 extent
E 2= tHAOf Cf ot 4SS LIEFALC

dp sgmt alloc ext time

DP(direct path load &2 direct path insert)S 3 &
o, 22 blockZ 2= ZF0AM MfZZ extent

£ 2= HAO| oot 453 LIEHA T

dp set bm DP(direct path load %2 direct path insert) & +d &
I}, data block2| O 73 Z+0l| Cf 8 meta F 2 & &0 O]
E st= ©HA|0f cH et 5 & LIEHHCE

dp set bm time DP(direct path load =2 direct path insert) S +& &
I, data block2| 0{ R S 7+0f| CH & meta H £ & A O 0|
E St= ©HA|0f ti et d s S LIEHHAC

e &gy

dpidx materialize key DPL index keyE X &34 CH7L SHAHHO| multi insertst
7| ?Isf materializeE s+t HEE LIEHMHCY..

dpidx materialize key count DPL index keyS X &34 CH7t SHAHHOI multi insertst
7| ?Islf materializeE s+t Y2 E LIEHMHLCY..

dpidx materialize key time DPL index keyS X &34 CH7t SHAHHOI multi insertst
7| ?lsf materializeE s+t HEE LIEHMHC.

dpidx multi insert key DPL index multi index =38 A2 E LIEtLl = &F0|

Ct.

dpidx multi insert key count

DPL index multi index &3 M2 E LIEI|=
Ct.

g
i
°

dpidx multi insert key time

DPL index multi index =& A2 E LIEHLf= &
C}.

I

0f

dpidx insert key

DP(direct path load =2 direct path insert)S £33 &
I, DP Ci & E| 0| 20] index7t ZH U= ZA 2, indexO|
keyS F7tot= S&00| ti et S LIEHALT

dpidx insert key count

DP(direct path load =2 direct path insert)S & &
i}, DP CHAF B O] 20]| index”t ZE&{ U= B L, indexOll
keyE F7tot= S&O| Cf et & 5S LIEHHCE

dpidx insert key time

DP(direct path load =2 direct path insert)E &3 &
i, DP CH & HIO| 20 index7t 22 U= A, indexOf|
keyE F7tst= SO Cf et 5SS LIEHHCE

dpidx rebuild

DP(direct path load =2 direct path insert)E +&# &
I, DP CH At B O] 20]| index7t 224 U= A2, HO|E
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loadingO| Lt indexE rebuild 5t= & ZH0]| Cf St &
S8 LIEHHCE

dpidx rebuild count

ol

DP(direct path load £ 2 direct path insert)S ¢33 &
i, DP CH & B O| E0] index7t 22 A= &<, Ol O] £
loadingO| &£ Lt1 indexE rebuild 5t= &2H0f Cf st o
S= LtEfHCE

dpidx rebuild time

DP(direct path load =2 direct path insert) & +&# &
mf, DP CH 4 E{| 0| £0] index7} ZH U= &2, TIO|E
loading0| &Lt indexE rebuild 5t= S0l CH &t o
S= LIEtHCH

tdd insert rp

TableO| Af 22 rowE F7te o, St row7t & 7 O &
9| blockOf| 2 A chain k|0 F7t= 4%, RP(row
piece)E F7tst= ©A &5 LIEHACE

tdd insert rp time

TableOl| {22 rowE F7+ I, o row”t St 74 Of &
Ol block0f] ZA A{ chain £/ F7tk|= &<, RP(row
piece)E F7t5t= ©A Bl 4+5 LIEFALCE

tdd insert row

TableO| M Z& rowE F7tots & 5ot ?let
=S LIEfH T

o =

tdd insert row time

TableO| M Z& rowE F7tots s 5ot/ ?let
=S LIEfHCH

tdd mi add + flush

Table0Ol 6{2f rowE SA0| F7totes &Y 452 5
Hst7] g &50|Ct JC_TDD_INSERT_ROW(tdd

insert row) &=it= B =3 LIEHHO,

tdd mi flush

TableOl| 0{2f rowE SAl0| F7t5t= &Y 458 5
A5l 9IF &H=o|Ct JC_TDD_INSERT_ROW(tdd

insert row) & 51t= Ex & =& LIEHHCE

tdd mi total time

TableO|| M2 rowE SAI0| F7I5t= &Y ds58 5
Hoty| &t sH=0|Ct JC_TDD_INSERT_ROW(tdd
insert row) &51l= HE &t=& LIEHHCY

multi insert - search space

TableOf| 0121 rowS SAIO| F7t5t7] ?AoH, A7 S2¢
O] A= blocks &&= A0 gt 4SS LIEH =
=5 LIEHCE

multi insert - search space size

TableOf 0121 rowE SAIO| F7t5t7] ?Aol, 7 S2F
O] A= blocks &= BA0 ti gt 4SS LIEL =
=5 LIEHC

multi insert - search space time

TableO Of2f rowES SAI0 £71517] 9fal, o9 2
Ol L block &= EHAlO] h 3t A5 S LIERLY =
22 LEERACY,
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tdd mi use hint dba Tabled| H2f rowE SAIO| FI7ts5t7] 2|af, hint DBA
E A25IH o 7 B3710] U= block2 &2 11 A&
St MA S48 LEtW = d5 A E S LHEHHCE

tdd mi get hint dba TableOl| {21 rowE SAIO| F7t5t7| ?I5H, hint DBA
E Al._g_ol.o;i O;| _T'_7'_O| ())J\E blocko gl_T'_X'l oz 7:[-
U= X E HEtots 45 X HE LIEHACE.

tdd mi get hint dba fail TableO| {21 rowE SAIO| F7t5t7| ?I5H, hint DBA
£ AE83IH o7 S7H0| U= blocks dSH2=E #
UT X & HEHS= 45 X HESE LIEFALE.

tdd mi hint fail - space TableOil 0421 rowE SAl0| F7t5t7] 23, hint DBA
£ AME5IH {7 3710 U= blocks H2H D Al
St 2Lt ol & blockOl| Z7H0| FEollA Aujst E<
£ UE= d5 A &S LIEHHTE.

tdd mi hint fail - serializable TableOl| {21 row

£ SAlof| F7tst7| ?lsH, hint DBA

E A5t o 7 B3710] A= blockE #2211 A&

5t 2Lt s blockS serialize & 4 | M Al &t
INE:

dfE UHEIUH=Ys £ LIEHAHCY,
tdd mi hint fail - itl alloc TableO| 42f rowE SAI0| F7tst7| IsH, hint DBA
E ME3I 0§ 3710] U= blockS 220 A=

5t 2L, off & blockO transaction entry slotg &
GtA| RoilM Hifet B9 E HEH = d5 XAHEE L

ol

EtCHCE.

multi insert - flush TableO| H2{ rowE SAI0| F=7t5t7] ?al, MI buffer
£ flush ot= THAOf| Ci 8t 4 5 S LIEHMH L

multi insert - flush size Tabled| 2 rowE SAIO F7t5t7| 2lsl, MI buffer

& flush st= B0 thet § 55 LIEHH T

multi insert - flush time TableOl| {2 rowE SAl0| F7t5t7| 2lal, MI buffer
E flush o= THAOf| Ci 8t § S S LIEHMHCE

tdd mi/md rollback IndexOl| Al 2] keyE S A0 & SHHLE S A0 AHA|
St &Y Ol rollbacks s e Il 45S LIEFHLCY

tdd mi/md rollback - mi rollback count IndexOl| Al 2] keyE S A0 & SHHLE S A0 AFA|
St &Yl rollbacks 3 e ol 45S LIEFHLCY

tdd mi/md rollback - total time IndexOl| A Of2{ keyE S A0 & SHHLE S A0 AHA|
st &Y O rollbacks s g ol 45S LIEFHLCY

tdd delete rp TableO| A et rowS AfA O, B row?t et 7§ O &2)

blockOll ZX M RP(row piece)S AtA|st= HA| 34
£ LIEtHHCE
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tdd delete rp time TableOl| A & rowE AfAI< M, B row”t & 7§ 0| &2
blockOll ZX M RP(row piece)S AtA|st= HA| 34
£ LIEHCE

tdd delete row TableO| A St rowE A St & 5E5H7| ?lct
=S LIEHA Y

tdd delete row time TableO| A St rowE A St= & 5E5H7| ?Ict
=S LIEHA T

tdd md add + close TableO| A 2] rowE SAI0 A st= &Y ds&
Sdot7| et g== LI,

tdd md close TableO| A 2] rowE SAI0| A st= &Y ds&
Sdot7| et g== LI,

tdd md total time TableO| A 2] rowE SAI0| A st= &Y dsa

=
=
Sdoto] ?lct =S LIEHHD.

tdd md half flush count

TableO| A &{2f rowE SA|0f 4| 5t= 57| 25, MD
buffer0il row& StHA FI7t5t= SHAOA Bt blockS
Ho{7l= A<, MD bufferE flush 5t A2 lead
block& T15t= A S Aldet S+ HE = &=

= LtEHH T

oot

tdd md half flush - flush_cnt

TableOl| A O 2{ rowE SA|0f 4K 5t= 57| 2lSH, MD
buffer0il rowE StLEA FI7t5k= THAOA B blockS
Ho{ 7t A, MD buffers flush 3t M2 lead
blockg 75t= S dld et H4E HEIH= &=

S LIEHHTH

oot

tdd md flush

TableOf| Al 024 rowE S Al0| 44&]| 57| ?|5H, MD buffer
£ flush st= CHAO| CHet dsS  LtEHACEH
JC_TDD_MD(tdd md) &H=0j| L & ZIC},

tdd md last flush count

TableO| A 02 rowE S Al0fl 4| 5t7| 2/3H, MD buffer
£ flush st= HAO ofst 45 LIEtHCH
JC_TDD_MD(tdd md) &=0f L} Z=IC},

tdd md flush time

TableO| M 0424 rowE SA|0l| 4fA|517| 25, MD buffer
£ flush st= EHAO ojgt ds5= LIEHACH

JC_TDD_MD(tdd md) & =0j L{f = =l C}.

tdd md flush cv apply

TableO| M 024 rowE SA|0l| AfX|517| 2|5l , MD buffer
E flush & M, redo logE & &st= HAO Uietds
2 LIEtLHCE

tdd md flush cv apply time

TableO| A 024 rowE SA|0l| AfX|517] 2|5l , MD buffer
E flush & [, redo logE & &st= HAO st 9=
2 LIEtHCE
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tdd md chained case TableO| M &2 rowE S A|0f +A|5t7| 2{3l, MD buffer
O rowE StLI¥ F7tst= THAOIAM 2 Cf & row”t
chain &/ 2= A2, MD bufferZ flush 5t CHAl &

jor 0

N

Ht deleteE £33 3142 LIEHACY, |

tdd md chained case - time TableO| A 012 row= = A|0f ALX| 57| 25l MD buffer
of row= B4 Z=715t= BHA O Al B O AF row 7t

chain & 0f U= 4, MD bufferE flush st11 CH &

B deleteE 483 3142 LIEHANCE, |

J

tdd update rp TableOl| A ©F rowE A 4&le M, & row?t 021 blockOi|
Z X A chain 0] U= Z %, RP(row piece)E 4 &1 5t
= MA S48 LHEf= 45 X ®E LIEFAC

tdd update rp time TableO| M et rowE d Al M, e row”} 6121 blockOi|
A X M chain 5|0 = &, RP(row piece)S & &I 5t
= 8A S48 LHEf = 45 X ® S LIEFHCE

tdd update row TableO| A &t rowE A Aste & 5Y5H7| fIct
Z S LIEHHA T

tdd update row time TableOl| A St rowE A Aste 5 5Y5H7| fIet
=2 LIEHACE
tdd mu add + close TableO| A 2] rows SA0 HAst= AHY ds5

=
=
£7517| 918 A2S LIERHCE,

tdd mu close TableO| Al {2 rowE SAl0| Ailst= &Y 452
E-5t7| 95t 5SS LIEFHLCE,

tdd mu total time TableO| Al 2] rowE SA0| Ailst= &Y 452
E-s5t7| ?st &=S LIEHHCE

tdd mu flush TableO| M 042 rowE S A0 A&7 f8l, MU buffer

flush st= C©HAO s H45&  LIEHACH
JC_TDD_MU(tdd mu) &=0j L} E=IC,

tdd mu last flush count TableO| M &2 rowE S A0 A Alst7| 2[5l, MU buffer
flush ot= T©HAO  Cigt MHd5S  LIEtHCEH
JC_TDD_MU(tdd mu) &t=0f Lf ZEIC},

tdd mu flush time TableO| M 2] rowE S A|0f| A 517] 2/5l, MU buffer
flush ot= ©HAO  Oigt M52  LIEHAHCH
JC_TDD_MU(tdd mu) & =0j| L} Z=EICt,

tdd mu flush cv apply TableOi| A o2 rowE SA|0fl A4 415H7| 2/3H, MU buffer
E flush & [}, redo logE & &5t= HAO Uist 89
= LIEEHCE
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tdd mu flush cv apply time

TableO| A o2 rowE SAl0fl A4 &15H7| 2|3H, MU buffer
E flush & M, redo logE & &st= HAO st ds

= LtEfEACE

tdd mu chained case

TableOl| M 0424 rowE SA|0ll 4 &15k7| 28, MU buffer
Ol rowE otLt F=Ttot= SHAOIA & T & row7t
chain /0] = A2, MU bufferE flush st Cif &l &
gt updateE + ot Sl E LIEHHCE

tdd mu chained case - time

TableO| M &2 rowE S A0 A Alst7| 2[5l, MU buffer
of rowE st FIt6t= A & CH & row?t
chain & = A2, MU bufferE flush st CH Al &

2t updateE s~ ot Sl £+E LIEHHCE

\J

tdd mu new rp chained case

TableOl| Al ™24 rowE S A0l A &I5H7| 2135H, MU buffer
ol rowE ot FItsh= THAOIAM 2 o & row7t
chain /0 /= &<, MU buffers flush 5t Cf AN
Ut updateE +d St SI4E LIEHACH (BT AFS & A

B=Ch)

tdd mu new rp chained case - time

TableO| M 042 rowE S A0 A A5H7] f8H, MU buffer
o rowE StLI¥ FItst= THAOIA &Y T & row7t

chain &[0 /= &%, MU bufferE flush st Cf & &
Bt updateE s+ St SIS LIEHHCE (S AFEZ X
=Lt

tdd mu row reset

TableOl| A 024 rowS S A|0f 4 A15H7| 215, MU buffer
o row= SHFA =T7}5b= SHA O Al RHY T AF row 7}
O|& transaction0i| 2|3l #H& |0, MU bufferE flush
5t11, updateS M Al £ 8 Sl S LIEHACE .

tdd mu row reset - pinhold

TableOl| M 0424 rowE SA|0| 4 &15t7] ?|8H, MU buffer
Ol rows StL FItsh= SHAOIAM ZHe] o & row7t

0| transaction0i| 2|3lf 1A =0, MU bufferE flush
5t1l, updateE M A| £ 8t S5~ F LIEHHCE. |

tdd mu compaction

Tablet| A o2 rowS S A|0f 4 A15H7] 2I5H, MU buffer
N &35t= S0 M block

£ flush & M, redo logE
compactions s st= 5= LIEHHCE

tdd mu compaction time

TableOl| M 0424 rowE SA|0| 4 &l5t7] ?|8H, MU buffer
E flush & M, redo logE & &ot= THAOA block
compactionsS T st= S LIEHACE

tdd lock row internal

o
o

TableOl| Al 8t rowOl| lockS &S M, LHE lock 47t
SEE MA 4 E LHEH = 452 LIEHHCE
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&= My

tdd lock row internal time TableO| A &t row0]| locksS &S M,
SEE MY sl+E HEHL = d & LIEHHLC

tdd lock row - called TableO| Al S row0]| lock2 &= ds2 5dot7| !t
=S LIEHALCY
tdd lock row - effective TableO| A S row0]| lockE2 &= 8452 Fdot7| !t

&5 LIEHHCH

tdd lock row - total time TableO{| A S rowd| lockS &= 852 S&st7| {8t
=2 LIEHACE

compress add row DP(direct path load =2 direct path insert)S 3
o, i & tabled| &= =M0[ U= B2, s5tL rowS
o=t A 4@l ot S2Hof o 8t A5 X| & BH= 0|},

JC_DP_INSERT_ROW_IN_A_BLK(dp insertrow in a
block) &=0f L 25| = &5 S LIEHHCE

compress add row total time DP(direct path load =2 direct path insert)E s+ &

o, i &f tableO| = 5M80| U= EF, 5t rowE
2r=otHM 4 elsts S&0 et d s X & &=0|0.
JC_DP_INSERT_ROW_IN_A_BLK(dp insertrow in a
block) & =0 L 25| = &= S LIEHHCE

compress add row local DP(direct path load =2 direct path insert)S 3
I, CH &f tableOl| &= ZM0| A= 82, StL2 rows
A =otHA &lot= O, block Tl 2 2H% 5= local
compression ¥4l = S O] d5 X ®H == Lt
EHEHCF
compress add row local total time DP(direct path load =2 direct path insert)E s+&# &
I, CH &f tableOl| &= SM0| A= 82, StL2 rows
2 =5tHA AR 5H= O, block Tl 2 2H% 5= local

L —
compression A4S s Mo d5 X &7 &F5 Lt
EHHCF,

0|I'I

compress ranker add symbol symbol table0f| Of 2= symbolOf Cial, %
Z X0l rankingS ﬁlﬁﬁwl 2|8t ranker listdl symbol
S5t= Ao thet dsS LHEHHTE

rgl-u

compress ranker add total time symbol table0l| S5 &l 2{Z+9)
ZH QI rankings A 4tst7| <l

rﬂ'u
=
Q
>
3y
0]
=
0
—
=2
2]}
<
3
o
=}

2 S5ot= &0l cfst 85 S LIEFAHLCE
H _S‘ I’OW7} 7<7|‘E| 0 A‘I :-; Symb0| rank|ngol I:|:| 7:1
|7 ®ofl, O| & AEH Z ranker listE = =2 4+ U=

backupg 2= 0| Ci et § SS LIEHH T

compress ranker save symbol

Appendix B. V$SYSSTAT 375



oo

=
=

e

compress ranker save total time

M Z 2 row?} F7He|H A 4% symbol ranking0| $12
Z|7] ©™of|, O| & AEH 2 ranker listE Z 22 £ UL =S

backup= &= &0l tiet 4 5= LIEHMHC

compress make blk

DP(direct path load =2 direct path insert) &

I, CH&f tableOf] &= SM0| U= B, rowE &

MM loading StCt7t B blockdl £01Z BHE data

loading =™, 53 2 2 block0]| CHal =
K| EHEHSHA block 2SS 0= = ZH0f| CH
LIEHHCE..

Hy o

u
mo re N ok pok

rol o

ox e
or sy

compress make blk total time

ot

DP(direct path load =2 direct path insert)

o, i &f tableO| 2= FM80| A= EF, ro

M A loading 3tCH7L 8t blockd] S0 Z

loading | ™, £/ Z & 2 = blockOi| CHaH 2t
x| ECHSH A block 22 DHE = ZHA0f
LIEFH .,

-
e A

Hy o
ol

=

=
roh o o

ox Mo

data

or Y
mo e N o

[l
==

write comp_blk

=

DP(direct path load &2 direct path insert)& <+
M, CH &f tableOl| &= SM0| A= B2, rows &
M A loading StCHZL §F blocko| 012 2+2 dataZt
loading =| ™, CH -4} blockOi| 2= symbol2t &= rowsS
S| HiX|5t= AHol thet 53 LHEHHTE

- g |_OC>E [

write comp_blk total time

DP(direct path load =2 direct path insert)E <+
M, O A tableOf| &ZE SM0| Q= AL rows =35t
™A loading 3ICH7F Bt blockol £0{Z 2H2 data’t
loading =™, CH & blockd| t= symbolt 2= rowE
HAES| HiX|5t= Yol thetds FEFLHCY,

write uncomp_blk

— - oo E
DP(direct path load =2 direct path insert)E s+&# &
IIHy I:H )<\DI- tableo'” %l';-:_ %AI_:' OI %E g —C'>—, rows %I-:’E

M A loading 3tCH7}

loading = UK B £ SHEH2

2 OO = A A bIock01| |jl =5 rows A3
HiX|5t= 2ol ti et d5S LHEHHCE

—

write uncomp_blk total time

ot

o
DP(direct path load =2 direct path insert

M, o &f tabledi| &= ZM0| A= 82, row
™A loading StCHZt ©F block0ll =
loading = UK T X BZH2Z A= 5HX|
2 BHE = A2, U4 blockdl| H| 2= row
Hi x| ot= 2ol Ci st 4 5= LIEFA T

N

=]
- i
Hy o

mn &2 DU

[l
I
S oo

- N
oy
[0 ¥

maA »

ol

compress add symtab

-

=
DP(direct path load = direct path insert)E T3 <
0, of & tableOf| = 540| A= &2, 5t row

=
=
=
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UZFsIHM AR 5H= O, rowd| /U= column datas
symbol table0| SE5t= &0 thist ds X HEE Lt
EHCH T

compress add symtab total time

DP(direct path load =2 direct path insert)E 3 &
i, o &f tabledi| &F= SM0| A= 2, StL2 rowS

A=FstHA 4 5t= dl, rowd| U= column datasS
symbol table0| SE35t= &0 tist s X HEE Lt
EHHCF.

compress symtab add symbol

symbol table0f sym

bol= stLt S5& W2 S0 = LtEHACE

compress symtab add symbol total time

table dataS &¢& I Al E= symbol table0f sym
I

= -+ = —
bolS sttt S W2 S0 thet d 5= LIEHHTY

compress symtab find mc_sym

table dataE UEF< M ALZ == symbol table0f A
multi-column symbol2 & & f 2| S &0 et 52
LEHHCF.

compress symtab find mc_sym total time

table dataE YU=FE I AFELE[= symbol tableOf A
multi-column symbol2 &S 2| S &0 et d 5=
LIEHACY.

compress symtab add mc_sym

=

table dataS 25 < [ ALE %= symbol tabledi| multi-
column symbolE StLt SEE e SZo| tistds
LIEtLY = & =0 C.

compress symtab add mc_sym total time

= HEtH = EFEOI C}.

— o™

oldcol check

0t
_O'E
N
gal
=}
o
(@}
=}
c
3
=]
(@)
>0
[0)
O
<
i
P
0 ol
ra
r

oldcol check colcnt

csr reset lob

csr reset

csr reset - data layer

Csr reset
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csr reset - ex layer

DMLO| =3 Z Iff, ex layerd| A| cursor resetO| 2 0Oft

row reset

DMLO| s~ E mf, row resetO| YO XA S5 Lt

row reset - pinhold

DMLO| s~ mf, row resetO| YO XA Sl 45 Lt
EFCHCF

oldcol replace total

DMLO| £& = mff, row resetO] &AM st A2 O{H col
umnOll M row reset0| Al =X §EE FItot= &
AHO| ®A| &5 LIEHHCE

oldcol replace - row reset

DMLO| 43 = [, row resetO| 2hAl
umnoi| A row resetO| A3 =X X
Aol MA & 4E LIEHHCE,

—

oldcol slob check

A AFS E[X| =

oldcol slob changed

S AL EA| =T,

oldcol check skip by old blk

DMLO| £ =! I} old column checkE Mete 4= Q=
A #1-7|= TSN 2.t 224 =l block?! A< o

umn checkE 4 eFgt &~ ULt

oldcol check - old blk

DMLO| =& Ml old column checkE M2ts 4~ Ql =
AL #1- 7| TSN 2L} 220 =l block®! Z2 o

umn checkE M 2fet 4~ QULCY,

oldcol check skip by old tx

DMLO| =3 = I}, old column checkE Mgt = U=
AL #2-7|Z= TSN 2t 22 ®| commit=l TXQ! 4
£ old column checkE A 2f&t o~ QUC}.

oldcol check - old tx DMLO| &8 E ], old column checkS M 2tst 4~ Q=
AL #2-7|Z TSN 2Ct 224 &0l commitE TXQ! &
2 old column checkS M 2kst 4= QI L},

tdi fast build IndexE A& ddstHL MY dst= 229 &Y o

s2 &£3s5t7| /st &=S LIEHHCE JC _TDIIN
SERT_KEY(idx insertkey) & =0l Cf £ & = &tk X| 2H
OLX 2 buffer flushE 2| et Al ZH2 A 2| =l Ct.

tdi fast build time

IndexE& M2 MYstAHL MHHGst= 492 &Y o
s Fdsty| st &58 LtEHHC JC_TDI_IN
SERT_KEY(idx insertkey) & =0 Cff £ & Z & =| x| 3t

AtX| 8t puffer flushE {8F Al ZH2 A Q| =ICY

tdi mi

IndexOl Al 0{2] keyE SAI0| &UsteE MY Y52
g5zl flgt &€= C

SERT_KEY(idx insert ke
AtX] 2 Ml buffer flushE <
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tdi mi total time

IndexOl| Al O2f keyE SAIO &St HH M52

5357l 9Bt @88 LEWOL JC

SERT_KEY(idx insert key
OFX| 8k MI buffer flushE <

oII ook
o[
2
i}
s
Elin
Hl

o
m
Pl
ra

tdi mi add

Index0ll M 042 keyS S A0l &R 517| 913, Ml buffer
O keyS SHLHA F716t= THAO CHEH A S5 S LIEHH
Ct. JC_TDI_MiI(tdi mi) &=0f Lf Z=IC},

tdi mi - restore case

IndexOl| Al {2 keyE |
Ol keyE ofLt4 F7tst= THA O CHSH 4SS LIEHAH
C}. JC_TDI_Mi(tdi mi) &=0f LH{

0H1
r|§

tdi mi add time

Index0i| A O{2{ keyE SAl0fl &1 5t7] 2l3H, Ml buffer
Ol keyE St FItst= HHAOf Hé*’\o*%% LIEFH
Ct. JC_TDI_MI(tdi mi) E=0j| L§ Z=IC},

tdi mi flush

IndexOll M 0{2{ keyE SAl0ll & St7] 25, MI buffer
£ flush st= CHAO| et ds5S  LtEHACEH
JC_TDI_MI(tdi mi) &=0f Ljf ZEICt,

tdi mi flush - key count

IndexOll A 021 keyE SAl0ll & St7] 25, MI buffer
£ flush st= A et 45S LIEtHHCEH

tdi mi flush time

JC_TDI_MI(tdi mi) =0 Lj ZE=Ct
IndexOfl A 021 keyE SAl0ll & St7[ 235, MI buffer
£ flush 3t ':F74|01| et 452 LIEHHCH
JC_TDI_Mi(tdi mi) &=0j Lj ZEICt,

tdi mi - sclear_spc

IndexOll M 0{2{ keyE SAl0ll & St7] 28, MI buffer
Ol keyE StLEA F=TJtot= BA O A sclear space”t (U
= A2 &KX st= 4%, Ml bufferE flush st0 CH Al &

2hinsertS s ¢t 4 & LtEHH T,

tdi mi - key exist

IndexOfl M 02 keyE S A0 &Rl 5t7| 2|aH, Ml buffer
o keyE otLt¥
T 1 7*Kl FE A2, Ml bufferS flush 312 CH Al

tdi mi - out of space

tdi mi - out of range

IndexOll A1 0121 keyS S A0l 421517| 2I5H, MI buffer
of keyS SHLH4 FItsts A0 A FItsHE key?t
Q] blocke| upper boundE HE AL, MI bufferS
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flush 5t Af 2 2 lead blockE T5t= &t S &I 6t

42 LIEHACE

tdi mi close Index0f| Al 0{24 keyE S Al0f| &_1st7] 2[al, Ml buffer
£ flush 5t close 5t= THA O Cf B+ 4 & S LIEFHCE
(B AFB = X| &=Lt

tdi mi get lead IndexOll M 0121 keyE SAl0ll &4 5t7| I5H, Ml buffer

E M E% leaf blocke &= THAOf Ci 8t d SS LtE}
LHCE JC_TDI_MiI(tdi mi) BH=0f Z el C,

L

tdi mi get lead time

Index0ll A 024 keyE S A0l &1 5t7] 2l3H, Ml buffer
£ M8 leaf blocke &= THAOf Ci &t 9§ SS LtE}

=
LHCE JC_TDI_MI(tdi mi) &50] E&h=lCt,

tdi mi get lead - get leaf

IndexOl| Al 0{ 2 keyE S A0 &&l5t7| /s, Ml buffer
E N2 ¢ leaf blocks &2 O, ?01 Tl key @t= 7HX
1 index leaf block& & 0}7t= HHA O et § 5SS Lt

EHH CF

tdi mi get lead - get leaf time

Index0i M 0121 keyE SAI0 &2 5H7| ?5H, Ml buffer
£ M 2%t |eaf blockS &S 0, ¥01 X key gt2 7HX|
1 index leaf blockS &0t7t= tHA 0 Ci et d 5= Lt
HEH O

A
=

==

m

tdi mi space split

Index0f| A 02 key

=
E
£ ™M 2%t |eaf blocks

SAOf| &el5t7] /sl Ml buffer
zher=d|, s & blockol| &7Z+0]

2SI AL splitS Tt S0 h 3t 4 52 LiEt
o

tdi mi space split - time

Index0fl A 024 key S S A0 &2l 5t7] 25K, M buffer
£ 22 leaf blockS 2H=0, o 5 blockoll B 24|
2

=
I AP splitS TS B0 ThEt 45 S LiEt
Llﬂ

tdi mi get lead wait svctx

IndexOl| M 024 key S 8f7| </ all, Ml buffer
£ & 2¢ leaf blockE & =0, CH & blockd| A recur
7|Ct2| E HAO et 8=

oHT
o >
=2
Ix
Ioe

sive service transactionS
= LtEHH T

tdi mi get lead wait svctx - time

IndexOll M 021 keyE SA|0ll & St7| 23, MI buffer
E 8 ¢ leaf blocks &=, tf & blockOll M recur
sive service transactiong 7|Ct2| E A O Tt 55
S LIEHEHCE

tdi mi get lead svctx cleanout

Index0fl A 0121 keyE S A0l &2 5t7| 2/3H, MI buffer
£ &8 leaf blocks &%=, service transaction
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g= T
Ol CH &t clean-out2 & st= CHAOf CHEt M5 S Lt
EfeH Cf.
tdi mi get lead svctx cleanout - time Index0ll A 0124 keyZ S Al0fl 4421 517| {30, MI buffer

£ X EZ% leaf block& &t=0l, service transaction
of Ci st clean-outE & st= A O Cist 8s& Lt
EfEH CF,

tdi mi get lead cleanout IndexOll M 021 keyE SA|0l & S5t7] 235, MI buffer
£ A &< leaf block>2 &=, ti & blockoi| clean-
outg A st= A Of CHet 4 5S LIEHACE

—

tdi mi get lead cleanout - time Index0l A 024 keyS S A0 &1 3t7[ 2[3H, Ml buffer
£ ™M 25t |eaf block>2 &=, O 4 blocko] clean-
outs A ct= CHAOf CH et &S LIEHHCY

tdi mi get lead alloc itl IndexOll M 0{2f keyE S Al0f A& 0f7| f/3Hl, Ml buffer

g
£ A E< leaf block= & =0, CH4 blockoi transac
tion entnry slotS &&E= HA O Ciet 852 LIEH
HCE,

tdi mi get lead alloc itl - time Index0i M 0121 keyS SAI0 &2 5H7| ?5H, Ml buffer
£ & E¢ leaf blocks & U=C, T &f blockOi transac
tion entnry slot= &%= A0 Ciet 4= LIEt
AL

tdi mi get lead get ub IndexOl M 042 key= = Al0fl £+1517| 2/5H, MI buffer
X 2%t |eaf block>2 FQH=C, CH A blockoll &
4 9l keyel &[T 32 Fots B0 e 45

HEHH CF

mo me nju

C

i getlead get ub - ime IndexOl A] 0121 key S |0 4121571 2130, MI buffer
X E leaf block>3 R %A=C, ChHe blockof ¢
4 Qe keyel &[T 32 Fots Bl i 45
LHERLH Cf

tdi mi get lead get ub cr Index0i| A1 0121 keyE S A0l &&A5H7] /K, M buffer

£ = 2% leaf block>2 =0, Th4f blockol 442
2 2 A= keyQl FO gt= 57| fAs FO{E key
@t2 7HX| 1 index branch blockg &H0t7H= THA Of of
3t M LIEFAH CF,

tdi mi get lead get ub cr - time Index0l A 024 keyE S A0 &2i5t7] 2[3H, Ml buffer
£ N E¢ leaf block>2 U=, o & block0i| &
g A= keyQl 2O 4t 57| ?ISH FOHE key
A =2

=

A

7} X| 11 index branch blockS &t0}7t= SHA|0f Y
L
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D!
1A%
0x
or
mjo

eyS SAO A 5H=

e
S35t7] 9l8t g2 Liehdict
SN0 AR B

Index0f| M 421 k
key
LIEHH CF,

IndexOl| A 042
E-ot7| st &
IndexO| A O 24 keyS S AlOf AHX| 517
Ol keyE St F=TJtst= THA O Cf B
JC_TDI_MD(tdi md) =0 L§ £&
57 IOI;

S Ao AFA]
Ao chet o

tdi md total time
Ct. .
IndexOl| A{ O 2 keyE
Ol keyE otLHM FItst=
JC_TDI_MD(tdi md) =0 L} Z =
CH Bt

Ao

i,
Ct

Alofl &tX|5+27| 2[5l , MD buffer

D buffer
LtEFHH

LIEFHCF

Nes

FEHEH T

Mo
o=

tdi md add
£ flush 3=
=HA O

=
—

P

of of

ct. .
IndexOll M 012 keyE
JC_TDI_MD(tdi md) &=0j L} Z &l Ct
off LH=EICt

5k71 ?Isl, M
LIEFEH CF

)

tdi md add time

=
=

flush
JC_TDI_MD(tdi md)
£5

Index0ll A {24 keyE S Al0fl AHA| 5+7| 2|3, MD buffer
D buffer

AlOff AR

A of

M=
oc o=

oy 8t
7| @8l MD buffer
LtE}

tHsE

tdi md flush
flush ot

E
=

IndexOl| A 0124 key
JC_TDI_MD(tdi md) &=0f Lj Z2ICt,

S0l AH5
CHA off o
HEF

A= C]

~ =
SEMME=E=

tdi md flush - key count
leaf bl

= N 2SH
1o =

IndexOl| A ™24 key &
ock 2
LHCE JC_TDI_MD(tdi md) &S0 L§ Z=IC}
Alofl A+&|5t7| 2|5l , MD buffer
I— o o=

= =
= X A
o
g

)

tdi md flush time
= XN 25

Index0i| A {2 keyS S
= & E¢ leaf block
LHCE JC_TDI_MD(tdi md) &=0f Lj 2=
N

g st

tdi md get lead

Index0ll M 22 key
LIEHAH CH
Aro)

</ st
IndexOfl Al 22 keyE &

S22
o= =

tdi md get lead time

9|5t Bt=2 S LIEFLHCE,
Index0| M 22 keyE &
9|5t Bt=2 S LIEFLHCE,
Qlall, Ml 22 blockS
HOH (EHA AME K

I

tdi insert key total

Index0l| A 22 key

St= THAOff of

tdi insert key mi/fbuild

ZH|3
ol phEr)

IndexOl| A 22 key
THA of CH

tdi insert key time

Z=H| 5=
T or=rh)

tdi insert key prepare newblk

tdi insert key prepare newblk retry
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tdi insert key prepare newblk time

40
o

Index0ll M 22 keyE & 5t7| ?IaH, M Z 2 blockS
T H| Stz THAO CHet Y58 LIEHHCE (B AL &

1 =t

tdi insert key get leaf

Index0ll {22 keyE & 5H| fcH, FHE key 242
7FX| 1 index leaf blockE &O0t7t= HA O CHet 45
£ LIEHHCE JC_TDI_INSERT_KEY(idx insert key) &
Zof Ly =ZZCt.

tdi insert key get leaf time

Index0ll {22 keyE &5t ?aH, THE key @42
7FX| 11 index leaf block2 &O0t7t= SHAO Ciet d S
2 LIEHHCE JC_TDI_INSERT_KEY(idx insert key) &
S0of| Ly == Ct

tdi search unique key total Index0ll €3 key @t0| A=A &0lst= HY s
gt et &5 3 LEHHCE

tdi search unique key success Index0ll €3 key @t0| A=A &0lst= HYH s
gt et &5 S LEHHCE

tdi search unique key time Index0ll €3 key @t0| A=A &Qlst= &Y s

Sdot7| /gt &=S LIEHHD,

tdi fetch start total

Index full scan2 & st7| all fetchE Z=H|st= Al

78 S| 2% B2 LIEHCH

tdi fetch start success

Index full scans &3 5t7| ol fetchE F=H|st= Al
t2 5857 9Ist 258 LIEHALCY

tdi fetch start time

o

Index full scang & 35t7| 25l fetch& &H|5t= Al
7S =X 51| Qs =S LIEHMHCE

= 1O

I'_
0

tdi fetch next total

tdi fetch next success

Index full scan2 ¢~ & M, & block® fetchE 43 5t

o
£ NZtg 2-e| e &

tdi fetch next time

—_= T - o
Index full scane £ &t 1}, 5t block®! fetchS 43 5t
= A7tg Sgs5t7| /et =S LIEtH Y

IMCS journal flush time

journal buffer0| 42l In-memory E|O|S DML L &
In-memory SZ+0i| BtESt=0| A2l AlZt

IMCS populate time

IMCS populateE +d5t= O Z22(= A7t

IMCS invalidate time

IMCS invalidateE 3 st= Ol Z2l= AlZt

IMCS get sgmt hwm time

In-memory ZZt0lAM 53 sgmtl| hwm #tE Fdt=
o del= Alzt

iss open

deprecated

Appendix B. V$SYSSTAT 383



L ay

iss close deprecated
iss get prefix 1 deprecated
iss get prefix 1 - succeed deprecated
iss get prefix 2 deprecated
iss get prefix 2 - succeed deprecated
iss get prefix next blk deprecated
iss get prefix next rp deprecated
iss fetch next deprecated
iss range start 1 deprecated
iss range start 1 - succeed deprecated
iss range start 2 deprecated
iss range start 2 - succeed deprecated
iSs range next deprecated
iss range next - succeed deprecated

idx insert - pin total

Index leaf blockOl E& keyE 4t st7| ?lsll index
blockOll ping &1 U= AIZtS SH5HY| Qe at= S
=

LIEFHT) (HA) AR K| =

LS —

idx insert - pin total size

Index leaf block01I £ keyE &5t 28 index
block0fl ping &1 A= A2 F
L}EFLH CF, (o=lIH A2 E X &= |-)

idx insert - pin total time

ﬂJI[LI

b

2]
_O,E
N
10
ol
e el
S
Q.
o
x

Index leaf block01| £ key
blockd| p|nE &t Qe AZEE
LIEHHCE (A AP =X =

idx insert key - 1st cleanout

Index leaf block0ll S keyE &2 e i, CH-4 blockoi|
clean-outS & 5t= CHA O
=35 LIEHHCE

idx insert key - 1st cleanout size

Index leaf blockdll 7 keyE & & m, CH 4 blockOf|
clean-outs &= ste= EF71I oftistds2 LtEIL = &
52 LIEHHCH

idx insert key - 1st cleanout time

Index leaf blockdll &7 keyE & & m, CH -4 blockof|
clean-out2 & st= AN et dsS LIEIW = &
== LIEFHCE

idx insert key - wait svctx

Index leaf blockOll £ keyE & e mf, i & blockoi|
M recursive service transactionS 7| Cl2| = SHA Of| CY
et 852 LBt
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idx insert key - wait svctx size Index leaf block0ll S8 keyE 42! g mf, CH 4 blockO|

o

M recursive service transaction2 7| Ct2| = SHA|of| Cf
$t 458 LIEHH T,

idx insert key - wait svctx time Index leaf block0ll S8 keyE &2l g i, CH & blockol|
M recursive service transaction2 7| CHe| = EHA 0f Cf
5t A =2 LIERACE,

idx insert key - key search Index leaf block0ll S8 keyE &2l i, CH-2f blocko|

M & keyE &= HAO| Cist 5SS LIEHHDE

idx insert key - key search size Index leaf blockOll £ keyE &g mf, i & blockoi|
M & keyE B= HAO| TSt d 5SS LIEHHDE

idx insert key - key search time Index leaf block0ll S8 keyE &2l i, CH-2f blocko|
M & keyE B= HAO TSt d 5SS LIEHHDE

idx insert key - the number of trials to skip Index leaf block0l| S keyE & & [f INDEX SPLIT

search 2 sds5t= 4, SPLIT O] = [ & leaf blockoi| HIZ
insert TASIE S ot= ZX 9 N /d S Sl 4+5 LE}
AL

idx insert key - the number of successes to skip [Index leaf block0]| £& keyE &2/ & T INDEX SPLIT

search g2 s8ot= 4, SPLIT 0] = CH 4 leaf blockOf| HIZ
insert +AHSIEF St= ZX O A /g S S¢S LE}
L

idx insert key - time to check whether possible |Index leaf block0l S8 keyE &2/ & I INDEX SPLIT

to skip search 2 stz 4, SPLIT O] = T & leaf block0i| HIZ
insert TASIE T 5= ZX 2 N /dE S 4+5 LE}
AL

idx insert key - alloc itl Index leaf block0ll S8 keyE &2l e i, CH-4 blocko|

transaction entry slotg &9 2= A0 Chet 8 5S
LHEHH CF,

idx insert key - alloc itl size Index leaf block0ll S keyE &2 e i, CH-4 blocko|
transaction entry slotg &92t= A0 Cist 852
LIEHACY.

idx insert key - alloc itl time Index leaf block0ll S8 keyE 42! g mf, CH 4 blockO|
transaction entry slotg &9 2t= A0 Cist 852
LtEHHCE.

idx insert key - apply cv Index leaf block0ll S8 keyE &2l g mf, CH & blocko|
redo logE &H|stl B E3t= HAO Oist 452 Lt
EfHCE
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idx insert key - apply cv size

Index leaf block0ll S8 keyE &2l g mf, CH 4 blockOl|
redo logE &H|St1 & &5tz A Ciet 458 Lt
EHEH CF

idx insert key - apply cv time

Index leaf block0ll S8 keyE &2l g i, CH & blockol|
C

redo logE &H|5t1 H&3t= A0 st 5= Lt

S
isgmt get buf peep Index0l DMLE 3 8P7I fIal, FHE key 242 7HKA|
1 index leaf blockS &0t7t= CHAO| Ci et H 52 Lt

EHHCF
isgmt get buf peep time Index0ll DMLE & 35t7| lal, T key gt= 7HX]
1 index leaf block=S &0t7t= &HA 0 Ci et d 5= Lt

EHEH CF,

isgmt get buf peep - get Ivi

Index0l DMLE &8 5t7| loll, THZX key gt 7tX
11 index leaf block& &t0t7 Pi A Ol A block2| level
= 7t 2= Ao tiet ds= LIEHHD | (SR At
EE[X =0t

LS

isgmt get buf peep - get Ivl time

[

:I:

Index0l DMLS Téﬁér |
1 index leaf blockS 50}7+H=
It e HAO gt 8 s
E&[X =0t

ZFO{ Xl key 22 THX|
E71I Ol A block2 level
= LIEFHCEH . (HXH At

isgmt get buf peep - get cdba

Index0il DMLE & 5t7| 25, 0 &l key gtS 7HA|

1 index leaf block& Z0t7F= THA 0| A block<2| child
DBAE 7IM 2= A0 tist dsS LIEHATE . (&
X AFEE K| F=L)

isgmt get buf peep - get cdba time

Index0l DMLE 3 35t7| 2
1 index leaf blockS 0t PE
DBAE 7IX 2= THAOf Cf
X AHZ & X| =Lt

3, FH X key atS 7HX|
A Ol A block2| child
S2 LIEALCE | (&

rOI'
0x |-r|

isgmt get buf peep - get cdba Ivi

Index0il DMLE & 3st7| all, THZ key g+ 7HX]

11 index leaf block2 t0t7t= THA Ol Al block?] level

2} child DBAE 7t 2= &0 Cist 458 LIEHH
Ct.

isgmt get buf peep - get cdba Ivl time

Hotl] 2o, FHE key at2 7HA
2 F0t7t= THA 0| Al block? level
M= HAO st 452 LIEHH

L ocoo=

Index0ll DMLE &

1! index leaf block
2} child DBAS 7}
b

1

isgmt get buf peep - get cdba all

Index0ll DMLS & 5t7| i, THZX key 2= 7HA
k=2 |:
= I_

|
11 index leaf block2 &H0t7+= ©HAIO M block2| level
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1} child DBA & 248 Y2 & 7t 2= EHAOf thet o

isgmt get buf peep - get cdba all time Index0l DMLE & 5t7| s, FHE key atS 7HA]
1 index leaf blockS &0t7t= ©HA 0| M block2| level
It childDBA & 245 &2 E 71 2= HA O thgt o
S= LtEfHCE

isgmt get buf peep - get cdba only Index0l DMLE & 5t7| 5, FHZE key atS 7HA]

11 index leaf blockS &0}7+= ©HA Of| A block2| child
DBAE 7t 2= ©HAOf et 4 =52 LIEFHCY

isgmt get buf peep - get cdba only time Index0ll DMLE & 35t7| lal, T El key gt 7HA]
1 index leaf block2 5H0t7t= THA 0| A block2| child
DBAE 7tM 2= A O Ciet d SS LIEtHCE

isgmt get buf peep retry branch because of  |Index0ll DML +&5t7| 2lall, T & key at2 7K
parent split 1 index leaf blockE ZO0F7t= &, block0l H1E0| &
X[, parent blockOl| A splitO] 245+ H <, root
block 2 E{ 7| & CtA| A|Eot= Sl 45 LIEHHC

isgmt get buf peep retry branch Index0ll DMLE =& 5t7| ?I5l, FO{ &l key &tS 7HA|

1 index leaf blockS &0}l7t= 5, blockof| 40| &t
X| =21 11, parent blockOf| A CHA| A
0| C}H2 A2, root blockFE 7| &
5 LtEfHCY

A St child DBA zk
CHAl Al =5t= 3

—

isgmt get buf peep - cleanout Index0ll DMLE & 5t7| 2| aH,
1 index leaf block& %otz m, OFX|2f leaf blockol|
clean-outsS +dst=

ol
4
2
al
~
D
<

N

0
N
A

o
—_

isgmt get buf peep - cleanout time Index0l DMLE & 5t7| 25, ZHE key af= 7HA|
1 index leaf blockS Zfotz wf, OFX| S leaf blockOi|

clean-outg +dst= CHAOf TSt S8 LIEHAHCE
isgmt get buf peep retry - wait svctx Index0il DMLE & 5t7| ?I5H, T &l key gtS 7HA|

1 index leaf block= &0tz M, OFX[2 leaf blockOf|
service transaction= 7| Ct2| 12, root block FE & 7| &

LAl Al =5t &

in
i
T
mn
=
n

isgmt get buf peep retry Index0fl DMLE & 57| 2| 5H, &l key 2t S 7HX|
1 index leaf blockS 3otz [[H OFx I':” leaf blocko|
HHZ 0| Z X[ =% 11, parent blockOf| A THA| 24 A4 St child

DBA Zt0| CH2 A 2, root block R E{ 57| & CHA| Al =
ot= Sl & LIEHHCH
isgmt get buf peep retry - SHR Index0ll DMLE +#35t7| s, O X key &t S 7Kl

, ki
1 index leaf blockS &t0p& M, OFX| 2t leaf block|
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g5 oY
A 0| Z X =2 11, parent blockOf| Al THA| Z4 A F child
DBA Zf0| C2 A2, root block B 5t7| & CHA| Al =
St= Sl 4+ 5 LIEPA T
isgmt get buf peep - get current Index0l DMLE & 5t7| 5, FHZE key at2 7HA]
1 index leaf block2 &0tz M, OFX| 2 leaf blockol|
ping &= A0 et 4 5S LIEHHCY
Index0l DMLE & 5t7| Ialf, FHZE key atS 7HA]
1 index leaf blockS otz mff, OFX| 2} leaf blockol|
Aol ek 458 LIEHHCE

isgmt get buf peep - get current time

ping &&=
Index0 =01 &l key 240| U= block2| CR imageS

= LIEHHCE.

isgmt get key peep CR

E= Aol et dss

key %t0| = blocke| CR imageE

isgmt get key peep CR time Index0f =01 &l k U
E= o thot 4 sS LIEHHTE

Index0il DMLE & 3st7| lall, THZ key g+ 7HXI

11 index leaf blockE &0t7t= &, &7t block2| type

CHAl Al =5t

isgmt get buf peep retry because of block type

change
;|AE
AT =

ol HE = 4<%,

root block & 37| &

LbEHCE
| DMLS 48 5t7] 23, 5017l key &S 7|

isgmt get buf peep retry because of leaf block

split rollback
LAl Al st Sl

Index0fl DMLS &

S s

IndexO
1 index leaf blockS &0t7ts &, OHX| 2} blockO] split

tCEZF rollback E & %, root block FE{ &7 &
g LIEHH CF,

key at= 7HX|
&7t blockO| split

isgmt get buf peep retry because of branch
din

dex leaf block2
ac , root block £ E{ &t7| £

St SHCEIL rollbac

block split rollback
=)
CHAl Al =5t Bl &5 LIEHHCE
isgmt key exist check peep IndexOll F=O0{&l key €40] U=X| &Qlst= ol Cf
ot d &S LIEHHDE
Index0ll =01 &l key #t0| A=A =Qlst= 20| CH
ot ds&S LIEHHDE

isgmt key exist check peep time

Index0ll DMLE & st7| lal, THZl key gt 7HX]
=, &7t blockO] split

= Hopte F,

isgmt get buf spl wlock blocked

index leaf block=
5t7| sl wlockS wait 5t=

&A0| A ZQIX| EHEt
ds2 HEHHCE (M AFEE X Z=C)
lal, FOZl key gt 7HX

Index0l DMLE £=3 57|
=7t blockO| split

isgmt get buf spl wlock blocked time

11 index leaf blocke &0t7t= &
OIX| EHEHSEZ| 2 oH wlockS wait 5t=

=rofo| Rl =
‘d5S LIEHHCE (B AFE = K| §2=L)
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=
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<
N
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isgmt get buf optimistic - cleanout Index0ll DMLE =¥ , k

1 index leaf blockS %otz mf, OFX| 2t leaf blockoi|
clean-outg EPE ct
(B AFEE K| @F=Ct)

isgmt get buf optimistic - cleanout time Index0l DMLE & 5t7| I, FHZE key 2t S 7HA]
1 index leaf blockS %otz mj, OFX| 2} leaf blockOl
clean-outE T st= A O et 53 LIEHHCE |
(B ALZEX| 2F=Ct)

isgmt get buf optimistic retry Index0ll DMLE & 5t7| ?I5H, T &l key gtS 7HA|
1 index leaf blockg otz M, OFX| 2} leaf blocko|
service transaction= 7| Ct2| 11, root block R EH &7 &
CHAl Al 28t Bl & LHEHHCE (B AL X 2=
ct.)
isgmt get buf optimistic retry - wait svctx Index0ll DMLE =& 35t7| lal, T key gt 7HA]
11 index leaf blocks otz mf, OtA| 2} leaf blockoi|
service transactionS 7| Ct2| 11, root block # & & 7| &
CHAl Al 28t Bl & LHEPHCE (B AL X Y=
ct.)
isgmt get buf - the number of trials to skip index leaf block0ll 53 keyE & e M, SVCTXE 7|
search Ct2[ =& % SVCTX7} 2 0| = & leaf block= Ht
EREF 5t 2O NE/GE SI4+E LEHHCE

isgmt get buf - the number of successes to skip |index leaf block0ll S8 keyE &l & If, SVCTXE 7|
search Ct2[ =4 % SVCTX7t 84 0| = I
2 ATESHE BRI AT/HS 3+ E LIEHACE

isgmt get buf - time to check whether possible |index leaf block0ll 7 keyE &l & I, SVCTXE 7|
to skip search Ct2[ =4 % SVCTX7t 2 0| = T & leaf blockS Ht
EHEE S ZHY NE/ES 84S HHEHHDE

isgmt wait svctx index leaf blockOl| M split ] O| recursive transaction
O 2 MAE[= 20| H, ALE X} transactionO| S Al 0|
20| RHEE[X] Zotdl split 2H0| 2 W 7tX| 7| CtEl
Ct.

isgmt wait svctx time index leaf blockOi| A split 2} O] recursive transaction
O ML = E0|H, AHE X} transactionO| S A|Of
20| AL K| 251 split ZH 0| ' W 7HX| 7| T
Ct.

isgmt coalesce IndexOf| key ~HA| 2 215104 gl blockO| 47| = &%,
N

Ip 2

A index0l| CH3H coalesceE +&st= &Y M52
Hoto| /st 852 LIEHACE

- o
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isgmt coalesce time

==

IndexOl| key 4K 2 215t £l blockO| 47| = A2, O
4t index0l| CH3H coalesceE st &Y ds2
o7 et =2 LIEHHC

Ap

isgmt coalesce rm leaf

IndexOll key AtA| 2 Q1504 1 blockO| 47| &= &, Cf
2t index0ll th 3l coalesceS & 5H=0|, S leaf block
off Chall blockS AM|st= RA| 3142 LIEFHCEH (S
M AE =Xl =)

isgmt coalesce skip leaf

IndexOf| key AtK| 2 215t I blockO| 47| = &<, CH
<} index0l| CH3l coalesceE & ot=0l, 642 7tX| &
2ol w2t £ leaf blockdl| CH 3l coalesceE & SHA|
Zolf skipot= ©A Sl~E LtEHHCE

isgmt coalesce skip leaf - active tx exist

Index0l| key AfH| 2 215t £l blockO| 7| = & 2, T
4t indexOll CH3l coalesceE & st=0, 4] 7+X| &
&oj| et =7 leaf blockdl| CH 3l coalesce & 4~& ot X|
X olf skipot= ®A Sl4~E LtEHHCE

idx branch split wlock blocked

index branch block0i| split =S A| =& o, o|A| Cf
£ session0| A split 2 = &5t A A wlocko|
M ZICHEl A|ZHE LtEFHCE

idx branch split wlock blocked time

o

Al=g o, ojal ¢t
Fo QA wlockO|

index branch blockOi split ¢

OII

£ session0i| A split HH S &IH
M 7|CtEl A|ZHS LIEHHCE,

idx sclear/split - wlock blocked

index leaf blockOl| split Y& A= & uf, o|A| CtE
sessionOf| Al split 221 = & 5t1 U0{ A wlockOi| Af
7|CHel AlZHS LIEHHCE

—

idx sclear/split - wlock blocked size

index leaf blockOl| split & A= & i, o[A| CtE
sessionOf| A split 24 S A 51 UA0{A wlock0| A
7|Chel A|ZhE LIEHHCE

idx sclear/split - wlock blocked time

index leaf blockOl| split €S Al=& of, o[a| CtE
sessionOi| A split 2P = &St A0 A wlock0 A
7|Ct2l AlZHS LIEHA Y,

idx sclear/split - total

index leaf blockOi| split 2 = TH|st1 4 5t= T
Aof cfst o SLEHACE index2 53 blockOll keyZt
Z=7t=(0{of st=0l, i blockoll J7t0| gl= 8%
splitO| L SHCt.

idx sclear/split - total size

index leaf blockOi| split 2 & &TH|ot1 A 5t= Tt
Alofl cf 8t A SLIEHHCE index2 S7 blockOf| keyZt
F7tz|ofof st=dl, i blockdl 37t0| gls E<
splitO] 24 StCt,
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oo

= ae

idx sclear/split - total time index leaf blockOl| split ¥ & &H|ot Al st= T
Aof o st 4 SLIEHHCE index2l S blockdl| keyZt
F7tz|ofof st=n, i blocko] S7H0] Qle AR

split0] 24 S,

idx sclear/split - buf get index leaf blockOl| split 21 & Z=H| & [, Cf & block
2 current mode Z ping &= tHAOf CHst 5S Lt
EHEH CF,

idx sclear/split - buf get size index leaf blockOl| split 1S ZFH| & M, Cf & block
£ current mode £ ping &&= HHAO st 858 Lt
EHeH CF,

idx sclear/split - buf get time index leaf blockOl| split 121 = =H| & mf, Cf & block
= current mode Z ping &= THAOf CHet ds5S Lt
EFEHCH

idx sclear/split - 1st cleanout index leaf blockOll split =+ | mf, CH-& block

2 clean-out 5t= THAOf CY

idx sclear/split - 1st cleanout size index leaf blockOll split =4
2 clean-out St= THA Ol Cf

idx sclear/split - 1st cleanout time index leaf blockOl| split 2t2{& &=H
= clean-out 5h= THAOf| Cf 8t 5= LIEHHCE

A

idx sclear/split - wait svctx index leaf blockoll split =
0l service transaction2 wait
LHEHHCF,

T

& 0j, CH 4 block
SOl a5 e

L co=

idx sclear/split - wait svctx size index leaf block0l split Z¢ & &
0l service transaction= wait 5t=
LHEHHCF,

I?

idx sclear/split - wait svctx time index leaf blockOf split =

0Ofl service transaction= wait
LIEFCH CF,

idx sclear/split abort - splitcnt index leaf blockoll split =
ol o|O| split & A &

=
Fasts Sl & LIEHH

O
o 1Q
2 1o
> M
02 =
o 19
m =
o -
c 2
= o>
2
° 5
o &

idx sclear/split abort - splitcnt size index leaf blockOll split 2t S ZH| g ©f, T & block
Ol o|nf split & A& &HASHH, A SHE split 2 =
C|

=
Faste Sl E LIEHA

idx sclear/split abort - splitcnt time index leaf blockOl| split =
Ol O|O| split & RS YASIH, ZIASHE split 2=

F aots Sl & LHEHALDE
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idx sclear/split abort - space

index leaf blockol split 2 & &
of CH 5t clean-out &+ S22 Z7t0| &0, X

St split 2 S #F A5t= 245 LIEHALT

idx sclear/split abort - space size

n
=
w2
£
i
0z
=2
o

(@)

3

idx sclear/split abort - space time

o
T =2
ol Cf &t clean-out &t S22

idx sclear - total

£ AMAHste Aol ofet dsS  LtEHACH
JC_IL_SCLR_SPL(idx sclear/split - total) =0 L} =
EICH

idx sclear - total size

index leaf blockOl| split 2t & &=H| = I}, sclear space
£ AMAHste HA0 oiet dsS LIERHCH
JC_IL_SCLR_SPL(idx sclear/split - total) &= 0| L} =
ElCt.

idx sclear - total time

index leaf blockOll split 2] & =H| & If, sclear space
£ AMAHSte A0 oiet dsE  LHERHCL
JC_IL_SCLR_SPL(idx sclear/split - total) &=0{| L £
EICH

idx split - total

index leaf blockOl| split 2 = & & 5t= THA O Cf oF
452 LIEHHCE JC_IL_SCLR_SPL(idx sclear/split -
total) &= 0i LH ZEICL.

idx split - total fall

index leaf blockOl| split 2 & A st= HHA of Cf et
A58 LEHHCE JC_IL_SCLR_SPL(idx sclear/split -
total) &=0i L =EIC}.

idx split - total time

index leaf blockOl| split 2 = A& st= THA of Cf &t
45 LIEHACH JC_IL_SCLR_SPL(idx sclear/split -
total) &=0i L} ZEICL,

idx split - txlock

index leaf blockOi| split 21 = &&= [, transaction
3| C|

locks &= BA0ll th et d 55 LHEHH

idx split - txlock fail

index leaf blockO]| split 2t = &l& st Iff, transaction
locks &= A0 OBt 4 5= LIEFA T

idx split - txlock time

index leaf blockOl| split 2+ = &l@ st Iff, transaction
locks &= HHA 0 Ciet § 5= LIEHHD

idx split - make rc

index leaf blockOll split 22 & A & I, Aj 22 right
blockE 4 st= THA0fl CH &+ H 5SS LIEHHCY
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idx split - make rc time index leaf blockdl| split 2= A& e o, A £ 2 right
=

=
blocks d-dst= B0 thet § s& LIEHACE

idx split - set next prev index leaf blockOl| split 21 = A& & [, next block2]
previous link& A&st= A0 Tist 4 5= LIEHH
Ct.

idx split - set next prev time index leaf blockOl| split 2t = A& & [, next block2|
previous linkg A st= A0 Cist 5= LIEHH
Ct.

idx split - get rc index leaf blockOl| split 212l = A M, split keyS

parent blockOll F7t5t7| @8l right blockE current
mode = pinE &= CHAOf ot 4 52 LHEFHCE

idx split - get rc time index leaf blockOl| split 2t = A O, split keyS
parent block0ll 7157 Il right block& current
modeZ ping &= HHA O Ci st S5 & LIEHHCE

idx split - prepare split key index leaf blockOl| split 212l = A M, split keyE

parent blockOll =7t5t7] 2|3l parent keyE &H| 5t
Ao CHSt 452 LIEHHCE

idx split - prepare split key time index leaf blockOll split 2 S A M, split keyS
parent blockOll =7t517| 2|5l parent keyS &H|5t=
CHAOl CH Bt d 5= LIEHACY

=

split keyS
= LtEHA

I-[[H

=

idx split - branch insert index leaf blockoil split ZI2iS &
parent blockOi| F7t5t= THAOf CH
ct.

ret ot
or

2

idx split - branch insert time index leaf blockOl| split {2 &
parent block0| =7tst= THAOf Cist 58 LIE
=

o, split keyE
f

'H

idx split - DSC check index leaf blockOi| split 2 & A& e o, split block=

current modeZ CHA| ping EUS I, delete ZrH 0|
O 3F commitO] 243 = X| 2Qlst= CHAOf CHeh o
S& LEHT

idx split - DSC check fail index leaf blockOl| split S &84 5t mf, split blockS

current modeZ CHA| ping &US I, delete 0]
o e commit0] 2 sH = K| =elsh= EHA O tig o
s= LEHHT

o=

idx split - DSC check time index leaf blockO| split ¢

current modeZ CA| ping &
CH BF commitO| 3= X| &0l
S= LIEHALCE

= Ade o, split blocks
&S O, delete ZHH0f|
Qlst= HHA ol Ci et

=]
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idx split - make Ic

index leaf blockOf| split 2 & A& mf, 7| =2 split
blockS M 22 leaft block2 Z tZ 5= CthA| 0 Cf &t
‘&S LIEHHCE

idx split - make Ic time

index leaf blockd| split ¢ = ’é‘@i% i, 7| =2 split
blocke M Z& leaft block2 |

dsS LHEHHDY,

Hu U
I'E
.LL
ok
rr

idx split - commit

index leaf blockOf| split & & &
recursive transactionS commit 5H= EHA| O] CH &+ A
= LtEH LY,

Io

>

0

o

=1

jmu|

>

ol -I-.D-
|0

or Hu

idx split - commit time

index leaf blockOll split {2l S A e mjf, Opx[He 2
recursive transactionS commit 3t= EHAO CHEt M 5
S LIEHH T,

idx sclear for split - total

Index splitA| SClearE </t A|ZtS LIEHHCY,

idx update key

Index leaf block0ll S& keyS &2l & f, CH A blocko|
Oll:ll EOI%I— keyjl— OIEE OlDI —E—IHng key @_%9
data ¥ & update 5H= THAIOf CHEH 458 LIEHH

Ct. (unique potential violation)

idx update key size

Index leaf block0ll S8 keyE &2l e i, CH-4 blocko|
o|no| SYetkeyZt A2H, 0|0 EX 5= key S= 2
data <=2 update ot= =HA O Ci St 4SS LIEFAH

Ct. (unique potential violation)

idx update key time

Index leaf blockd]| £ keyE & & o, CH A blockO|
0'”' sYe key7+ Ao, o|n| EXYsHe key EF2

C}. (unique potential V|olat|on)

idx restore key Index leaf block0ll S keyE &2l e i, CH-4 blocko|
ol0] YT keyZt UL MH HEAIZF U= B2, MA
El keyE restore St= THA| Ol L &t 5= LIEHHCE

idx restore key size Index leaf block0ll S8 keyE 42l g mf, CH 4 blockO|
O|0] YTt keyZt AL AMH EAIZF U= B2, A
El keyE restore St= THA| Ol O et d 5= LIEHHCE

idx restore key time Index leaf block0ll £ key &l of, o< blocko|
o|n] S5t keyZt UL AX HEAIZL U= 2, AHA|
El keyE restore 5PE CHAlofl i ot 4SS LIEHAHCE

idx leaf update nonkey

Index leaf block0| A £7 columng update 5t= Al Zt
2 Sd5t7| fIst $=8 LIEfH T

= o =

idx leaf update nonkey size

Index leaf block0l| M £7 columnE update 5t= Al Zt
= 53dcot7| ?Iet & == LIEHEHCE
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idx leaf update nonkey time Index leaf blockO| Al £3 column& update st= A|ZF
g2 £3517| ?Ist 52 LIEHACE

tdi delete key total IndexOll M £ keyE AHlot= &Y 58 S8 57|
et &=S LIEHHCE

tdi delete key size IndexOl M £ keyE A5t &Y d52 S85t7]

?let &= LIEA T

tdi delete key time IndexOll Al £ keyE Aot &Y ds2 SE51H7|
et == LIEHHCE

tdi delete key - get leaf Index0l| Al £& keyE AH 5H7| ?I5H, THE key 4=
7tX| 10 index leaf blockg &O0t7t= A0 Tt 95
2 LIEtHCE

tdi delete key - get leaf size IndexOll M £ keyE AH 5t7] lal, O & key &k

olr mjo

HA
7+X| 10 index leaf blockS &t0t7H= THAOf CHEH o
2 LIEHMHCY,

tdi delete key - get leaf time IndexOll M £ keyE A St7] 2lall, T key 2t =
ZFX| 11 index leaf blockE &Ot7t= THAOf Ci st S5

S LIERAC,

idx delete - pin total Index leaf blockO| A S
= A

blockdl| ping &1 U
LtEFEHCE

idx delete - pin total size Index leaf blockO| Al £7 keyE 4K 57| 2|3l index
blockdl| ping &1 A= AlZtE ZEE5H| /st =2
LIEHHCE.

idx delete - pin total time Index leaf blockO| Al £ keyE AfA| 5t7] 2|l index
blockOl pin€ &1 U= AlZtg SZot7| /st &=

LIEHEH CF

idx delete key - 1st cleanout Index leaf blockOl Al £ keyE AtA| e mf, Ci & block
Ol clean-outg +dst= THA O CHEt 4SS LIEHH
ct.

idx delete key - 1st cleanout size Index leaf blockOl| M S& keyE AA e If, CH & block
Ol clean-outg +dst= THAO| CHet 4SS LIEHH
=

idx delete key - 1st cleanout time Index leaf blockOll M S keyE AAl e I, CH-& block
O clean-outs +ddt= CHAO| CHet 855 LIEHAH
=

idx delete key - wait svctx Index leaf blockO| M S keyE AHA e M, CH & block

Ol A recursive service transaction2 7| Ct2| = SHA O
CHet o S S LIEHHCE
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idx delete key - wait svctx size

Index leaf blockO| Al £ keyE AtA| & o, Cf 4 block
Ol M recursive service transaction2 7| Ct2| = THA O]
CH st 4 s S LIEHH T

idx delete key - wait svctx time

Index leaf blockOl| Al S keyE AtA| e mf, CH & block
ol A recursive service transactiong 7|Ct2| = SHA Of
CH st 4 52 LIEHHCE

o=

idx delete key - key search

Index leaf blockO| Al £ keyE AHAl| & [, Of & block
Ol A AMH| keyE &&= HHA O CHEH H 52 LIEHHCE

idx delete key - key search size

Index leaf blockOll M S keyE AHAI e M, CH & block
Ol A &K keyE &= THA|O CH eSS LIEHHCE

idx delete key - key search time

Index leaf blockOll M S8 keyE AHAI e M, CH & block
O A &K keyE &= THAIO CH eSS LIEHHCE

idx delete key - alloc itl

Index leaf blockO| Al £7 keyE AtA| g i, Cf & block
Ol transaction entry slot= &&= A ot 4=
= LIEHEHCE

idx delete key - alloc itl size

Index leaf blockOl| Al £ keyE AtA| g mf, Ci & block
0fl transaction entry slot% sEel= B Cet g s
2 LIEtEHCE

idx delete key - alloc itl time

Index leaf blockOl Al £ keyE AtA| g mf, CH & block
Ao ti et &5

m

0l transaction entry slot % gEe=
g LtEHHCE

idx delete key - txu scan

Index leaf blockO| M S keyE AHA| & mf, ol & key
7t O|H0fl updateE & 0| A=Al M 2 st= A O
st 4SS LIEHA Y

o=

idx delete key - txu scan size

Index leaf block0| M S keyS AHA| & I, 5l & key
7t O| 0l updateE A 0| A=Al A 2 st= A Of
ot 4 5S LIEHA Y

idx delete key - txu scan time

Index leaf blockOl A E7 keyS A& I, 5 & key
7t O|™ || updateE $HHO| U=X| A Ist= A O
o et 4 sS LIEHHCE,

]
1=

idx delete key - apply cv

Index leaf blockOl| Al £ keyE AtA| e mf, CH & block
Ol redo logE &H|stl M E5t= HAO Uist 45

LIEFH Y,

idx delete key - apply cv size

Index leaf blockOl M S keyS AHA| & I, CH 4 block
0l redo logE &H[st1l HE5t= HAO tiet ds5=
LHEFHCF,
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idx delete key - apply cv time Index leaf blockOl Al £ keyE AtA| gt mf, CH & block
Ol redo logE =H|St! HE3t= EHAO tet ds=
LIEHA T

tdi update nonkey Index0ll £7 columng update ot= &Y 45 Lt
EpcH CF

tdi update nonkey size Index0ll £7 column update ot= &Y 45 Lt
EpcH CF

tdi update nonkey time Index0ll £7 columng update 5t= &Y 45 Lt
EFCHCY

tdi update nonkey - get leaf Index0ll §3 columnE update 57| ?Iall, FHEl key

22 7R 1 index leaf block= EH0t7t= THA|Off CH &
q45=S LIEHHCE

tdi update nonkey - get leaf size Index0ll £ column= update 5t7| ?I3l, F0{ &l key
ZfS 7HX| 1 index leaf blockS t0t7t= SHA Of Cf &

dsS LIEHHDE,

tdi update nonkey - get leaf time Index0l £3& columnS update 5t7| ?/al, T El key
2t kX 1 index leaf blockS 30t7t= THA Of Cf &
M=2 LIEFHCY

o o= —

idx update non key - 1st cleanout Index leaf blockO| Al §3 columnE update & O, CH
4 blockOl| clean-out2 ¥ st= HHA 0| Cist 52
LEEHAHCF,

idx update non key - 1st cleanout size Index leaf blockO| A £& columnZ update & I, Cf
2t blockOl| clean-outs +=dst= A0 Ciet ds5=
LEEHA CF,

idx update non key - 1st cleanout time Index leaf blockOil Al £7 columnS update & [, CH
< blockOf clean-outs +#st= A0 gt d 52
LIEHA CF,

idx update non key - wait svctx Index leaf block0| A £7 columnS update & o, CH
4t blockOll M recursive service transactionS 7| Ct2| =
SHAOf i 8t H &2 LIEHHCE

idx update non key - wait svctx size Index leaf blockO| Al £3 columna update & o, CH
4t blockOl| M recursive service transaction2 7| Cl2| =
A O CH st 4 5 S LIEHH T

idx update non key - wait svctx time Index leaf block0il A £ columns update & Of, Cf
2} blockOll A recursive service transaction 7| Cte2| =
CHAOf Chet d s S LIEHATE
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idx update non key - key search

Index leaf blockdl M £ columna
4t blockO| Al =Y CH & keyE &&= A0 T

S LIERHCE

update & f, CH

B 45

==

idx update non key - key search size

Index leaf blockdl A £3 columna

update 2 f, CH

& blockO| A1 %1 th & keyE Bt= B0l Chet 95

= LIEHH T

idx update non key - key search time

Index leaf blockO| Al £ columng

update 2 f, CH

< blockOll A 2t Ch & keyE &= HHAO| gt H5

S LIERHCH

idx update non key - alloc itl

Index leaf blockOl A £ column&
24t blockO]| transaction entry slot2
et d 5= LIEHHLTE

— ocoo=

update & O, CH

S = HA

idx update non key - alloc itl size

Index leaf blockOl A £ column&
4+ blockOl| transaction entry slot2
o ot 4SS LIEHHCE.

o o=

update 2 f, CH

gews oo

idx update non key - alloc itl time

Index leaf blockOll A £3 columns
4 blockOl| transaction entry slot2
gt d &S LIEHHTDE

L oo=

update 2 f, CH

g2 = A

idx update non key - apply cv

Index leaf blockO| Al £3 columng

update & Of, CH

4t blockOll redo logE &H|5t1 & &5t= ThA|Of Cf &t

dsS LIEHHDE.

idx update non key - apply cv size

Index leaf blockO| Al §& columng

update & f, CH

4+ blockOll redo logE TH|5t11 & &3t= THAOf Cf &t

dsE LIEHHO

idx update non key - apply cv time

Index leaf blockO| Al £3 columna
2 blockOfl redo logE Z=H|st1 & &
qS= LIEHHCY

update & f, CH

St= EAOf o Bt

idx lock key Index2 £ keyOll locke &= CHAOf CHet M52
LIEfLY = &= 0| L.

idx lock key size Index2| £ keyOll locks &= A0 tist 5=
LIEfLY = &= O[T

idx lock key time Index2| S8 keyOll locke &= A0 et 452

LEH) = g=o|ct,

idx lock key - get leaf

Index2| £ keyOll locks & 7[?|3l leaf blocks &t
Ao ti et 5= LIEH = &50|Ct.

rir

idx lock key - get leaf size

Index2| £7 keyOll lockE & 7|25l leaf blockS &=

o —

Aol ti et d 52 LIEL =

0

r=o|ct,
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idx lock key - get leaf time Index2| 57 keyOll lock2 & 7|%Iall leaf blocks &=
CHAOf C et d s & LIEH = &=0|Tt
idx lock - pin total Index leaf blockOl A £ keyOll lock2 &H7| 235l index
blockdl| ping &1 U= AlZtE EE5H| /st =2
LIEHA T
idx lock - pin total size Index leaf bIock01|A1 =7 keyOll lock= &7| 9|5l index
block0ll pin2 &1 U= AlZtE STt fet =S
LIEHA T
idx lock - pin total time Index leaf blockOi| A{ £7 keyOll lockS & 7| /5l index

block0i| ping &1 %'E Azt £85t7| Qs g5 S

LIEEH CF

idx lock key - 1st cleanout Index9l £ keyOll locks &7|2|3l block clean out=
A5h= HHA O OBt d 52 LIEHW = =00

idx lock key - 1st cleanout size Index2| £ keyOll lock= &7| %I 3H block clean out=
A5h= HHA O OBt 452 LIEHW = =00

idx lock key - 1st cleanout time Index2| £ keyOll lock= &7| %Il block clean out=
S sh= CHA O OBt 4 5= LIEHW = =0t

idx lock key - wait svctx Index2| =& keyOll lock& & 7| %Il service transaction

= tf7]sh= Ao tHet § 53 LB = &50| Tt

o

&l service transaction
LtEtLH = S50 Lt

idx lock key - wait svctx size Index2| £7 key0i| lock
= Y 7138k= A of T

&7
_|

FA

mo Ho

rok

=
o

o
idx lock key - wait svctx time Index2| S keyOll lock& & 7| %Il service transaction
= t715h= Ao tHet 4 53 LB = &50|Ct

idx lock key - key search Index2| S keyOll locks & 7|15l key A4 = &
St= HHAOf Tt 45 S UEH = &50|Tt,

idx lock key - key search size Index2| £ keyOll locke &7| 9ol key AM S &3
St= BHAOf thet d 55 UEH = &=0|Cf

idx lock key - key search time Index2| £ keyOll locke &7| 9ol key AM S &3
St= BHAOf thet d 55 UEH = &=0|Ch

idx lock key - alloc il Index2| S keyOll locks &[5l itIE £E3dt= ©

Ao tiet 4SS LIEtL = &=0[ L,

idx lock key - alloc itl size Index2| S keyOll locks &[5l itIS £E3dt= ©
Aloll ti 3t d &S LIEILE = & =0| 0}

|_o—|

idx lock key - alloc itl time Index2| £ keyOll lockS &7|Rolf itIS £E5t= &
Aloll ti 5t d5& LIEILE = &€ =0| 0}
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idx lock key - apply cv

Index2| £7 keyOll lockS &7| 2|5, CH & blockOl| redo
logE TH|otl & &5tz THA O et 4SS LEHH

Ct.

idx lock key - apply cv size

Index2| 5 keyOll lock= & 7| %I3H, T f blockdl| redo
logE FH|StL A Est= A0 Cist 458 LIEHH

Cf.

idx lock key - apply cv time

Index2| &7 keyOl| lockS
logE &H|st X E5t=

Ct.

—

tdi drop col - get leaf

Index0| A £ columns drop 5t7| {5, ZHZX key
Z+2 77X 1 index leaf blocke &H0}7t= THA|Of Cf &t
‘d5S LIEHHCE,

tdi drop col - get leaf size

Index0| A £ columns drop 5t7| {Ial, ZHZE key
Zt2 ZHX| 10 index leaf blockS &HOF7t= THA|Of Cf 6t
M=g LIEHHCE

tdi drop col - get leaf time

Index0| Al £ columng drop 5t7| {Ial, ZHZE key
Zr= 7HX 1 index leaf blockS &0}7+= ©HAH O CH &t
d5= LIEHHLCY

o o=

idx drop col - 1st cleanout

[l
0z

Index leaf blockOl| A £7 columns drop & Off, Cf
blockOl| clean-outE & 3dt= THA O CHet 4SS Lt
EHEH CF,

idx drop col - 1st cleanout size

Index leaf blockOl M £ column2 drop & of, CH &
blockOl| clean-outS & st= A0 tist 852 Lt
EtHCE

idx drop col - 1st cleanout time

Index leaf blockOl| A EX columnE drop & o, cH &
block0ll clean-outE s st= A0 tist S5& Lt
EtCHCH

idx drop col - wait svctx

Index leaf blockOl M §7 column2 drop & [ff, Cf &
blockOl| A recursive service transactionS 7|Cl2| = &
Aol cist 8 &5S LIEHAHCY

idx drop col - wait svctx size

Index leaf blockOl A £7 columng drop & Iff, Cf &
blockOi| A recursive service transactionS 7|Cl2| = &
Aol cist 4 5S LIEHALCE

idx drop col - wait svctx time

-~

Index leaf blockOl M &7 column drop & o, Cif &
blockOl| A recursive service transactions 7| Ct2| =
Aol tiet 452 LIEHAHCE
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idx drop col - key search Index leaf block0l Al £3 columnE drop & M, CH &
blockOl| A = CH & keyS Bt= THAOf Cist 852
LIEHHCE,

idx drop col - key search size Index leaf blockO| Al £ column= drop & f, CH &
blockOl| A = CH A keyS &= THAOf CiSt M52
LEHHCE.

idx drop col - key search time Index leaf block0| Al £7 columng drop & of, Cj &
blockOl| A = CHA keyE Bt= THAO| CHE 85

LIEHHCF.

idx drop col

Index leaf blockdl M £73 columne drop 5t= AlZt2
Edst7| fet 252 LIEHACE 10T HO[E2| non-

key HH0l|l /= columns drop 5t= EF LA Bt

idx drop col size

Index leaf blockOll M £7& column2 drop St= Al Zt2
=35t ?et =2 LIEHACE 10T HO[=2| non-

key S0l 2= columns drop 5t= &% LA Bt

idx drop col time

—

Index leaf block0| M §73 columng drop 5t= Al Zt2
E8st7| /st =S LIEHHC 10T HIO[ &2 non-

key 0| = columnE drop 5t & ZM St

idx drop col - alloc itl

Index leaf blockOl M §7 column2 drop & [, Cf &
blockl transaction entry slotS & &8t= =H7|of Cff st

dsS LIEHHDE.

idx drop col - alloc itl size

Index leaf blockOl M §7 column2 drop & o, Cf &
blockOll transaction entry slot2 &&= ©HA| of Cff 5t
g5 LIEHHCE

idx drop col - alloc itl time

Index leaf block0| Al £7 columng drop & o, Cj &
blockO] transaction entry slot2 &&= SHA 0f Cf &t
‘452 LIEHHCE

idx drop col - apply cv

Index leaf blockOl M §7 column2 drop & [ff, Cf &
blockOl| redo logE FH|5t1 & ot THA O Cf st o
S8 LtEfHCE

idx drop col - apply cv size

Index leaf blockOl A £7 columng drop & Iff, Cf &
blockOl| redo logE FH|5t1 & &st= THA O Ci et o
S22 LIEHHCH

idx drop col - apply cv time

Index leaf blockOl A §7 columng drop & o, Cf &
blockOll redo logE &H|5t1 & &3t= THA|Of Cf B
SE LtEfHCE
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tdi modify col - get leaf

Index0| A §3 column2 modify 5t7| 2lali, &l
key 2t 7tX| 1 index leaf blockg &O0F7H= THAOf
i ot 4SS LIEHHCE.

rol

tdi modify col - get leaf size

Index0l M S& columng modify 5t7| lsll, FO{Zl
key @t 7HX| 11 index leaf blockg &O0F7H= THAOf
et 4= LIEHHCE

L coo=

tdi modify col - get leaf time

IndexOl Al & columnZ modify st7| ?sll, =T
key ZtS 7HX| 1 index leaf blockS & O0l7= THA|Of
o et d 5= LIEHHCE,

rok

tdi prefix - searh next blk

Index prefix matchingOll M QIEI A MX| & 02 S0
MM 2o Lot Zol =X of f et 4t

tdi prefix - cnt of moving to next blks

Index prefix matchingOll M QIEIA MX|E 2 S0
AAMAM o HopLt 2ol =X] ol o et 4t

tdi prefix - search time for several blks

Index prefix matchingOll M QIEIA MX|E 2 S0
AAMAM o HopLt 2ol =X] ol o et 4t

idx modify col - 1st cleanout

Index leaf block0 Al £ columnZ2 modify & [, Cf
4 blockOl| clean-out2 s+¥st= HHA 0 Cist 52
LtEFEHCF

idx modify col - 1st cleanout size

Index leaf blockOl M £73 column2 modify & f, Cf
24t blockdl| clean-outg & st= A0 Tt 452
LIEFHCE,

idx modify col - 1st cleanout time

Index leaf blockOl M &3 column2 modify & o, Cf
2 blockOl| clean-outs +=dst= A0 Ciet ds5=
LtEFEHCF,

idx modify col - wait svctx

Index leaf blockOl M £73 column2 modify & o, Cj
4t blockOll A recursive service transactionS 7| CH2| =
A O CHSH d 5SS LIEHHCE

idx modify col - wait svctx size

Index leaf blockOl A £3 columng modify & [, CH
4t blockOll A recursive service transaction2 7| Cl2| =
SHA Ol CH$t 52 LIEHHCE

idx modify col - wait svctx time

Index leaf blockOl M £73 column2 modify & o, Cf
4t blockOl| M recursive service transaction2 7| Cl2| =
THAOf| Ci st H 5= LIEFHCY

idx modify col - key search

Index leaf block0l Al £& columnS modify & o, Cf
4 blockOll Al ZHed T4 keyS B BHAOf T M5
= LIEHEA T
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idx modify col - key search size Index leaf blockOil A S columns modify & Iff, CH
2} blockOl| Al =+ CH & keyE 3= THAOf TS 85
= LIEHH T

idx modify col - key search time Index leaf blockOl M £73 column2 modify & o, Cf
2} blockOl| A =] CH & keyS Bt= THAOf| TSt M &
2 LIEHA T}

idx modify col Index leaf block0Oil A £7 columng modify ot= Al 7t
= 5d57| ?let &= LEHA T
idx modify col size Index leaf blockOll A £& columnZ modify 5t= Al ZF

2 S53517| ?Ist &5 2 LIEtHCE

idx modify col time Index leaf blockOl A £ columng& modify ot= Al 7t

= 5dot7| ?lct &=5 LEHHDE

0_>.i

idx modify col - alloc itl Index leaf blockOl M £3 columnS modify & o, Cj
2} blocki| transaction entry slotS & &HE= THAOf
gt d &S LIEHHTE

idx modify col - alloc itl size Index leaf blockOi| Al £ columnES modify & [, Cf

2+ blockOl| transaction entry slotS &%= THAOf
oot d 5= LIEHH T

idx modify col - alloc itl time Index leaf blockOll M £7& columnE modify & [, CH
2 blockdl| transaction entry slotS &2Heh= SHAOf
oot d &S LIEHHDE

tdil alloc itl Index leaf blockOl M DMLE & 517| 2|3l transaction

entry slots &&= &Y tigt AlzZtE SE3517] 2

tdil alloc itl fail Index leaf block0i| A DMLE =& 57| 2| 5lf, transaction
entry slotS 22 2= &0l et A|ZHE 5E 57| #
=S LIERACEH

o = —

ro

tdil alloc itl time Index leaf block0i| A| DMLE & 517
entry slotS &2 2= &H0l| CHSH A
St &t =S LIEHHCE

|3l transaction
§

o
T
28 2-o17| ¢

tdil wait itl Index leaf block0i| A DMLE =& 5t7| |35l transaction
entry slotS @222 st 2Lt S740| 255+ Ot
£ transactionentryZ7t L7 E 7|CtE| = Al 22 5F
5t7| /st &=0|Ct. JC_TDIL_ALLOC_ITL(tdil alloc
it) =0l L ==t

tdil wait itl - cannot extend itl Index leaf blockOl M DMLE =& 17| 23l transaction
entry slots &2 5tU2LE St

0l
£ transactionentry7t ZLI7| & 7|Cte| = Al Z2HE & F
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5t7| st &50|Ct JC_TDIL_ALLOC_ITL(tdil alloc

tdil wait itl time

Index leaf block®| A{ DMLE = %‘ﬁf | I 5lf, transaction
entry slotg 28 st 2Lt F7+0| £ =510 O}
£ transaction entryZ} 2LI7| & 7|CtE| = A 7HS 53
5t7| st &50|Ct JC_TDIL_ALLOC_ITL(tdil alloc
itl) =0l Lj ==Y

ifouild - insert

index fast buildoi| A keyE StLt insert St= &4 of CH
gt 8452 LtEtl = =0l Ct

ifbuild - insert size

index fast buildoi| A{ keyS StLt insert 5t= ZFH 0i CH
ot dsS LEIW = 500t

ifbuild - insert time

index fast buildoi| A keyES StLt insert 5t= ZFH 0f CH
ot 452 LEIW = &0 0

ifbuild - image log

index fast build0il A| image logE =7|= =0 Cf s
dsS LEt = &=0|Ct. (B AFE = X| =C)

L o LS —

ifbuild - image log size

index fast build0oil A| image logE =7|= =0 Cf s
‘dsS LEt = &=0|Ct. (B AFE = X| =)

= o= LS —

ifbuild - image log time

index fast buildof| M image logE E7|= &0 Cf &
M52 LIEL S 3= 0|Ct., (HA] AF2 K| =Ct)

o o= [ | LS

ifbuild - branch insert

F

OII

index fast buildi| A branch block0ll split keyS 42!
= Ao gt dsS HEHHATH (R AFEE A &
I:})

|'|I'

ifouild - branch insert size

OII
-

index fast buildoi| A branch block0ll split keyS &2/
= Aol thst 4SS LIEHHCH (B AMS & K| &4
ch)

|'||'

ifbuild - branch insert time

—_

index fast buildoll M branch block| split keyE &2l
= ol thot 4 5= LIEHHCE (S AEEX 2=

LS —

Ct)
index svctx on newblk index0fl DML2 5t7| {IsH AHE2 block% ot I,
ZHOI2 blockO]| service transactionO| =3 & 11 Q0 M

blocks A AtESHA| Xt ®A S+ & LIEHACE

index svctx on newblk size

index0ll DMLEZ 5t7| ?lslf Al 22 blockS A0t o,
ZHO}2 blockOll service transactionO| 4= £| 11 Q1 O{ A{
blocke MALE oK & ™A 84S LIEHHCE

index svctx on newblk time

index0ll DMLEZ 5t7| ?lsll Ml 22 blockS &0t I,
ZHO}2 blockOll service transactionO] 43 =| 11 Q1 0 A
blocke MALZ5HX| 28 ™A 345 LIEHHCE
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ibranch split total count

oY
index branch block0l| splitO] A| =& & Sl 485
OS2 splito| +HE S+ LIEFHCE | (B AlZt2

7| F3tX =t

ibranch split success count

index branch blockO]| split0| A|=E & Sl+2t 43X
O 2 split0]| +HE SFE LIEHHCE | (A AlZH2
J| E35tX| et=LCt)

LS

ibranch split total time

index branch blockd| splitO] A| =& & Sl42 435
OS2 splito] +HE S5 LIEFHCE | (B AlZE2

7| S5tR| Bf=Et)

ibranch root block split

index root branch blockO| split =/ =& LIEHHC

ileaf split total count

index leaf blockOfl split0] A|=E & Sl42f Y552
Z split0] +=HE 2 +E LIEFHCH . (B AlZHE2 7|

SotAl =)

ileaf split success count

index leaf blockOll split0] A|=E & Sl¢2t 4382
Z splito] +=HE SIS LIEHHCE
S3HA| &Z=ct)

ileaf split total time

index leaf blockOl split0] A|=E & Sl42t 8352
Z splito] s+ E S5 LIEHHCE |

SolA =)

ileaf root block split

index root leaf blockO| split =| % &S LIEHHCE,

ileaf split 5:5 count

index leaf blockOfl splitAl leaf blockO| 5:5% split =|
22 LtEfHCE

ileaf split 9:1 count

index leaf blockOil splitAl leaf block2| right most key
Ztinsertsl A2 1:92 split TS S LIEFHCH

index split DS committed

index leaf blockOf| split0] A| ==|2AS
740l DSCIt FI7t2 M HAM Hif st R E LIEHHCE

index split DS committed size

index leaf block0ll split0] A|= = A S
Ztol DSC7t F7t2 HHM Aot B E LIEHHCE

index split DS committed time

index leaf block0| splitO| Al =& S
Zt0l DSC7t F7t2 M Auj st B2 E LtEHHCE

index split rowcnt chagned

index split rowcnt chagned size

index split rowcnt chagned time

ibranch delete total/success

deprecated
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ibranch delete total/success size deprecated
ibranch delete total/success time deprecated
ibranch delete - root deprecated
ibranch delete - root size deprecated
ibranch delete - root time deprecated
ibranch delete - svctx on targetblk deprecated
ibranch delete - svctx on targetblk size deprecated
ibranch delete - svctx on targetblk time deprecated

auto coalesce add

IndexOll key &tA| 2 215t04 El blockO| M7= 42,
auto-coalescel| CH &2 2
O| LA 2 2 index7} & HHO
ey

MA = =0, auto-coalesce
L M =R = K|S LIE}

auto coalesce add on scan

IndexOll key 41K 2 @15t Bl blockO| d7[= &%,
auto-coalesce?| CH & 2 2 MH E| =0, auto-coalesce
O &2 2 index/t 2 HO|Lt MF U= XS LHE}
AT

auto coalesce add on liscan

Index0ll key &K 2 Q15t04 Hl blockO| ¥7|= 4<%,
auto-coalesce®| CH A
o| chAt2 Z index7}t

HCf

I:I
I_
M= =, auto- coalesce
|

oF
H HO|ILE MEE U= XIS LIE}

auto coalesce timer total

IndexOll key &A= Q15+ Bl blockO| M7= 4%,
auto-coalescel| i &2 MEPE 1N, FI|H 22 MY
El O & index&0ll CHal A auto- coalesceS T} oo},
St=2 auto-coalesce”’t T+ E & A2k O
RE A LS LHEH = 4SS LIEHATE

B> g o

auto coalesce timer skip

IndexOll key AtA|Z Q15t0{ Bl blockO| 47|= &2
auto-coalescel| L 42 MFPE| 1, FI| M2 MH

El O & index=0l| CH3H A auto-coalesceS
= & F 2 auto-coalesce’t +HE F S+t O
A RE AZHS LIEH = d5S LIEHATE

o

auto coalesce timer time

rr
h

IndexOfl key A& 2 215t €l blockO| 47|
auto-coalescel| Ao 2 MAL 1, FI|H

El CH 4 index&0ll Lol M auto-coalesceE

T

=
= 552 auto-coalesce?t =l £ Sl 42 30
ARE A ZHE LIEH = d 52 LIEHHCH
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Iblk insert oldblk call/count LOB segment2| 70| si A& [, old pageE TH=N
M lob index blockOl| F7t5t= ZHof Cf et Sl +~E Lt
EHH CF.

Iblk insert oldblk call/count size LOB segment2| 37+0| sli{ M| E [}, old pageE THEH
Al lob index blockOi| F7tst= &0 CHst sl+E Lt
EHH CF.

Iblk insert oldblk call/count time LOB segment2| &Zt0| si A& I, old pageE Tt=
M lob index blockOl| F7t5t= &Heiof ot Sl ~E Lt
EHHCE,

Iblk get newblk total LOB segmentd| DMLE & 73t7| ?/5if M 2= block
= = Aol thst Bl 5 LIEFHCE

Iblk get newblk total size LOB segmentd| DMLE & 5t7| ?/5f M Z= block
= = Aol thst Bl 5 LIEHCE

Iblk get newblk total time LOB segmentOl DMLE & 5t7| ?/5i A ZF block
2 = 2ol thst Sl 5 LIEH T

Iblk reuse - buffered LOB segmentd| DMLE & 75t7| ?/5i M 2= block

Iblk reuse - buffered size B segment0l DMLE & 35t7| 2|5 M 22 block
% RS O, LOB 7 = A0l X &E DBAE AE5t= 4
ROj| Ch ot & & LIEFHCE

Iblk reuse - buffered time LOB segment0| DMLE 43 3P | ?I5i A2 =2 block
2 2 I, LOB # XA 0 X HE DBAS ALE3t= &8
Of| Ch ek =l 5 LIEHHCE

Iblk new without add_ext LOB segmentOl DMLS & 5t7| ?si AH 22 block
= XS If, extent F7tE StA| 210 search space 2t
2 s 2 Z R0l T ot S5 LIEFHDE

Iblk new without add_ext size LOB segmentO] DMLE & 35t7| ?/si M Z& block
= &2 M, extent 75 SHX| 2411 search space 2t
g sdoiAM S R0l T st SIS LIEHHDE

Iblk new without add_ext time LOB segmentO] DMLE & 35t7| ?/sii A Z& block
= &= [, extent &7+& SHA| 2411 search space 2t
g2 s HE2 Z 00 ti gt Sl 5 LIEHHDE

Iblk reuse oldblk LOB segmentOl DML=E & 5t7| /3 A 2= block
£ &S [, undo retentionO| x|t old pageE M ALE
St= 20l thet =45 LIEHATE,
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Iblk reuse oldblk size

LOB segment0l DMLE £ 5t7| 2|3 Af 2= block
£ &2 [, undo retentionO| X old pageS A2
St= 40l et Sl =5 LIEHHCE

Iblk reuse oldblk time LOB segment0Oil DMLE & 5t7| 2|3 Af 2= block
£ &2 [, undo retentionO| x|} old pageE AL
St= 420l it S5 LIEHHCE

Iblk no oldkey in 1st blk LOB segment0l DML= & 5t7| 2|3 Af 2= block
£ &8 [, undo retention0| x|t old pageS AL
St= A2, AHM lob index keydl| 5l &5t= old page
7t ol B0l thet & 45 LIEHAT

Iblk no oldkey in 1st blk size LOB segment0il DML =3 35t7| ?/si Af 2 block
£ 32 [, undo retentionO| X|t old pageE AL
St A2, A lob index keyOl 3l &3H= old page
7t = Z S0l ciet Sl 8 LIEHHCE

Iblk no oldkey in 1st blk time OB segment0| DMLE & 75t7| ?/5f M Z= block
% 32 I, undo retentionO| x|t old pageE M AHE
St= A2, AHM lob index keyd| 3l &5t old page
7t l= B0l thet & 45 LIEHATY

Iblk svctx active S AL2SHX| &=L}

Iblk svctx active size S AFESHR| eb=C

Iblk svctx active time S ALESHR| BE=Ct

s MY

Iblk oldest key not expired

LOB segmentoﬂ DMLE & 35t7| ?si M Z=2 block
52 If, undo retentionO| X[t old pageE MAHS
= 4<%, sxf o & lob index block0l undo retention
O| Xt old page”t 2= G0l TSt Sl +5 LIEHH

-‘._‘-__O.ﬂﬂllo

Iblk oldest key not expired size

LOB segment0i DMLE +&75}7| ?/ai Al 22 block
2 52 I, undo retentionO| Xt old pageE M ALS
st= 4<%, X O & lob index blockOll undo retention
O| X' old page”t 2= E <0l CHet S5 LIEHH
Ct

Iblk oldest key not expired time

B segmentd| DMLS & 5t7| ?sif M ZF block

% &2 I, undo retentionO| Xt old pageE T AtE
st A2, X o & lob index blockd| undo retention
0| K|t old page?t &= A<0|| Cist 2 4+5 LIEHH
ct.
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Iblk no more oldkey LOB segmentOl DMLE & 35t7| ?/sii A 2= block
= &2 I, undo retentionO| X/t old pageE M ALS

ot= A<, OFX| 2 lob index block7tX| 2016l E QK|
2t undo retentionO| X[+ old page”t &= & <0l Cf

3t 5148 LIERHCY,

Iblk no more oldkey size LOB segmentO] DMLE & 35t7| ?/si M 2& block
£ &2 O, undo retentionO| X| old pageE A2
Sh= A2, OFX| B lob index block7HX| £HR15H H QFX|
2t undo retentionO| x|+ old page”t &l= & <0l Cf

B 342 LIERHTY,

Iblk no more oldkey time LOB segmentO] DMLE & 35t7| ?/ai M 22 block
£ &2 [, undo retentionO| X| old pageE A2

E A<, 0tX| 2t lob index block7HX| &Holal # QFX]|
2t undo retentionO| X|+ old page?t 1= & <0l Cf

B 5142 LbEHCE

Iblk delete rp failed LOB segment0| DMLE 43 35t7| 2/ai Af 22 block
£ & &, undo retentionO| x|t old pageE M AHE

i
Sl= 42, ti 4t lob index block0l| undo retentionO| X|
=t old pageE &tA|st7| o2 2 250l Cigt sl & Lt
C

Iblk delete rp failed size LOB segmentO] DMLE & 5t7| ?/5i A 2= block

i}, undo retentionO| X| -t old pageE T AtE
t= A<, o4 lob index blockdl| undo retentionO| X|
I.

old pageE AA5t7| Oz 2 E 0l thet S+ & Lt
C

Iblk delete rp failed time LOB segmentOl DMLE & 5t7| ?/3i A ZF block

= [, undo retentionO| x|\t old pageE M AHE
= 4%, i 4 lob index block0il undo retentionO| X

EFold pageE A 5t7| ole = S0l tjet S-S Lt
C

Iblk new with add_ext LOB segmentOl DMLE & 5t7| ?/3i i Z& block
2 &2 I, extent F7tE ot search spaceE +H

M 52 0 thet S+ & LIEt- L
A
T

Iblk new with add_ext size OB segmentO] DMLE & 5t7| ?/si A 22 block
% = I, extent 7+ St search spaceE ¢+
SAM B2 Z R0 CHEh S 4~5 LIEHALCY,

Iblk new with add_ext time LOB segment0l DMLE & 35t7| 2ol Al 22 block

o

= &S I, extent 715 5t search spaceg +
M H2 B0l i st Sl 45 LIEHCE
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Iblk reuse - unexpired

LOB segment0l DMLE £ 5t7| 2|3 Af 2= block
2 52 I, undo retentionO| X|LtX| &2 old pageS
HALE St B0l CHEt SIS LIEHHCE

Iblk reuse - unexpired size

LOB segment0Oil DMLE & 5t7| 2|3 Af 2= block
£ &E I, undo retentionO| X|LtX| 42 old pageE
HALE St Z 0l CH et Sl =5 LIEHHCE

Iblk reuse - unexpired time

LOB segment0l DML= & 5t7| 2|3 Af 2= block
= &2 M, undo retentionO| X|LIX| &2 old pageE
MALEStE B0l o st Sl 45 LIEfH T

Iblk set bm conflict

LOB segmentOl DMLE & 5t7| 3 M 22 block
Zt=0, bitmap updateE & STt conflict7t
Yot B0 cet S5 LIEHHCE

ﬂJIO

HIE

Iblk set bm conflict size

-

OB segmentO] DMLE & 5t7| /s A 22 block

O}
AX

o
Ll
Ir

Ol, bitmap updateE & 5tCtH7t conflict7t
0 tf et &S LIEHHCE

o
O}Jr

AQHE

Il

Iblk set bm conflict time

LOB segment0il DMLE & 5t7| 2|3 Af 2= block

2 &=, bitmap updateE & StCEHIt conflict7t
Ll st Z0 o et &S LIEHA T

Iblk deduplicate Deduplicationg & &t 3| ¢

Iblk deduplicate size Deduplications & &t 3|

Iblk deduplicate time Deduplicationg 43 &+ 3| 4=

Iblk deduplicate find dup in a leafblk

LOB Hash Index2| Leaf BlockO| A Duplicate LOBS

L = A
= =l

Iblk deduplicate find dup in a leafblk size

LOB Hash Index2| Leaf BlockOl| Al Duplicate LOBS

Iblk deduplicate find dup in a leafblk time

Xt S A
5= =l

Iblk deduplicate check bytes

Deduplicate 2} 0l A LOB 571 & H]

st b

Iblk deduplicate check bytes size

Iblk deduplicate check bytes time

ol
Deduplicate 2+H0l A LOB 570 & H| W 5t= -
!

watsE 2

Deduplicate 2+ 0| A LOB 574 & H|

Iblk deduplicate increase refcnt

LOB Hash Index0l| refcntE 1 S7tA| 7| = 2}

Iblk deduplicate increase refcnt size

LOB Hash Index0l refcntE 1 S7tA| 7| = 1}

0_>.i

Iblk deduplicate increase refcnt time

LOB Hash Index0i| refcntE 1 S7tA| 7| = 1}

0z

Iblk deduplicate make deduped block

LOBS Deduped LOBS 2t

[m
rr
ic|

Yl

Iblk deduplicate make deduped block size

[n
rr
X
0x

LOBZ Deduped LOBZ &t

Iblk deduplicate make deduped block time

LOBZ Deduped LOBS &t

M
rr
H
0
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Iblk deduplicate eliminate build lob

=

Deduplicate =% & Build LOB2 XA 5t= 2}

Iblk deduplicate eliminate build lob size

% Build LOB2

O

Deduplicate 4

Iblk deduplicate eliminate build lob time

3
HAHst= 2y
g

Deduplicate =3 & Build LOBS X AH35t= 2t

Iblk deduplicate insert new hash

=

Deduplicate &8 = MZ2

IndexO| insert

Iblk deduplicate insert new hash size

Deduplicate & = MZ2

IndexOf| insert

Iblk deduplicate insert new hash time

Deduplicate & = MZ2

IndexOf| insert

Iblk deduplicate elminate orig lob LOBS| refcnt7} 022 £0{ C{o|& |22 FX|5HX|
oot Eof Falste Azt

Iblk deduplicate elminate orig lob size LOBS| refcnt7} 022 £0{ C{o|& |22 FX|5HX|
oot Eof Falste A7t

Iblk deduplicate elminate orig lob time LOBS| refcnt7} 022 £0{ C{o|& /22 FX|5HX|

oot 2 Falste Al

Iblk deduplicate decrease refcnt LOB Hash Index0l| A £& Lobid9| refcntE 11X = ©
b [ oS

Iblk deduplicate decrease refcnt size LOB Hash Index0l| A £& Lobid2| refcntE 11X = ©
b L oS

Iblk deduplicate decrease refcnt time LOB Hash Index0l| A £& Lobid2| refcntE 1 X|= ©
A 2+

Iblk deduplicate write to deduped lob Deduped LOBY| WriteE st= ™A 2pd

Iblk deduplicate write to deduped lob size Deduped LOBO|| WriteE st= ® A 2+

Iblk deduplicate write to deduped lob time Deduped LOBOI| WriteE st= © A 243

Iblk deduplicate get hash total LOB =2 Deduped LOBO| A HashE& &€& 1HH

Iblk deduplicate get hash total size LOB =2 Deduped LOBO|AM HashE &= 8

Iblk deduplicate get hash total time LOB =& Deduped LOBO| A HashE& &&= 2+

Iblk deduplicate get hash from lob total LOB O M Hash& ¢ = 1HH

Iblk deduplicate get hash from lob total size  |LOB Ol M HashE &&= 1td

Iblk deduplicate get hash from lob total time  |LOB Ol A{ HashE & = 2}d

Iblk deduplicate get hash from deduped lob total | Deduped LOBM| A HashS & = 1tH

Iblk deduplicate get hash from deduped lob total| Deduped LOBO| A{ Hash& & = 1td

size

Iblk deduplicate get hash from deduped lob total| Deduped LOBO| A{ Hash& & = 1Hd

time
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Iblk deduplicate decrease nkrp refcnt

LOB Hash Index2| Leaf Block?| refcntS

Iblk deduplicate decrease nkrp refcnt size

Iblk deduplicate decrease nkrp refcnt time

X
LOB Hash Index2| Leaf Block?| refcntE 1A= 2}H
% PS

LOB Hash Index2| Leaf Block?| refcntE

Iblk compress add

ob
rr

Compressed LOBO|| WriteE Z S Flus =&

Iblk compress add size

]
rir

Compressed LOBOI| WriteE Z= 1}A Flus Z 3

Iblk compress add time

o
rr

Compressed LOBO| WriteS Z 1 Flus 28

Iblk compress load existing data

Compressed LOBO|| M bufferdi| 7| = H|O|E{ £ Load s}t

= 2t

Iblk compress load existing data size

Compressed LOBO{| M bufferdi| 7| = H|O|E{ £ Load s}t

= 2t

Iblk compress load existing data time

Compressed LOBO{| A bufferdi| 7| = H|O|E{ £ Load s}t

= g

Iblk compress flush Compressed LOBO| A buffol| U= LHEE H5HH
LOB segment0f &= 1}H

Iblk compress flush size Compressed LOBO| A buffof| U= LHEE F5HH
LOB segment0f &= 1}H

Iblk compress flush time Compressed LOBO| A buffof| U= LIS =5t
LOB segmentOf| &= by

Iblk compress do compress Compressed LOBO| A &K xS s st= HE

Iblk compress do compress size Compressed LOBO| A &K &&FE st UE

Iblk compress do compress time Compressed LOBO| A & A| &=F= s 5= g

Iblk compress write to compressed Isgmt Compressed LOBO| M & E ZA2E LSGMTO| A=
eS|

Iblk compress write to compressed Isgmt size |Compressed LOBO Al 2 F & Z 1} E LSGMTO|| &
eS|

Iblk compress write to compressed Isgmt time |Compressed LOBO| A 2F &=l Z 1S LSGMTOf| &
eS|

Iblk compress append empty data A= +HA| offset0] & = M, Empty dataE 2 F
= 43

Iblk compress append empty data size U= +AHA| offset0] & = I, Empty datasS ¥ F
= 43

Iblk compress append empty data time A= =HA offset0] & = M, Empty dataS 2 F
= 43

Iblk compress read from compression unit 2t == LOB CUM M DataE & = g

Iblk compress read from compression unit size | 2= El LOB CUO| A Datag 2= 23
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s A
Iblk compress read from compression unit time| &= % LOB CUO|A| Datag 1012 = H3d
Iblk compress read from compressed Isgmt | 2= El LOB SegmentOl| Al Datag &=
Iblk compress read from compressed Isgmt size | 2= El LOB Segment0i| A| DataS 4 =
Iblk compress read from compressed Isgmt time | 2= El LOB Segment0i| A| DatagE 10 =
Iblk compress get cu size A=z LOB Cul AW === 20 A CU SizeE
o= oty
Iblk compress get cu size size 2U=E LOB Cue AHHH =S 20 A CU SizeS
o= oy
Iblk compress get cu size time 2U=E LOB Ccue AHHH =S 20 A CU SizeS
o= oy
Iblk compress do uncompress Compressed LOBOI|AM &K 4ES F&= 1+
Iblk compress do uncompress size Compressed LOBO|AM &K =S F&= 1+
Iblk compress do uncompress time Compressed LOBO|AM &K =5 F&= 1+
Iblk encrypt do decrypt 253t = LOBOIOIHE 553 5t= 24H
Iblk encrypt do decrypt size 223t #l LOB H|O|H & 5= 3} 5t= 2HE
Iblk encrypt do decrypt time 2s3t = LOBOIOIHE 553 5t= 24F
Iblk encrypt do encrypt LOB O|0|H & = 3tot= utd
Iblk encrypt do encrypt size LOB O/ O|H & 2= 3}tst= 1+
Iblk encrypt do encrypt time LOB IO & &t & 3ts5t= 1HY
Iblk encrypt do encrypt in dp LOB HIO|H & &Z3tst= I (DPQI ER)
Iblk encrypt do encrypt in dp size LOB O 0|H & 2= 3t5t= 1 (DPR! 8 2)
Iblk encrypt do encrypt in dp time LOB HIO|H & &Z 3tct= A (DPQ! ER)
idx fbuild write index fast buildoi| A branch block0ll CH3H diskOil write
St= S&0f thet x| & LHEHA T,
idx fbuild write size index fast buildoi| A branch block0ll CH3H diskOil write
St= S0 thet x| & LHEHA T,
idx fbuild write time index fast buildoi| A1 branch block0ll CH3H diskOil write
St= S&0f| thet x| & LHEHA T,
get key in index build IndexE 4 Al, Index0ll Key= Insertst?| & E S
2= tE S LIEHHCE
get key in index build size IndexE 4 Al, Index0ll Key= Insertst?| & E S
2= tE S LIEHHCE
get key in index build time IndexE M- Al, Index0ll Key= Insertst?| & HE S
2= g S LIEHHCE
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ssgmt aio suspend H|S7| I/OS At83t0] temporary segmentS 91 2 Ui
I/IOE 7|CtE| = AlZHS LIEHHCEH

ssgmt aio suspend - for read H S 7| /0 AF235HK temporary segmentsS 1S I
I/IOE 7|CtE| = AlZHS LIEHHCE

ssgmt aio suspend time H S 7| /08 AF235tK temporary segmentsS 1S I
I/IOE 7|CtE|= AlZHS LIEHHCE

ssgmt aio reads H S 7| /08 AF25HK temporary segments 212 3!
40| Cf.

ssgmt aio read time HIS7| IO A5t temporary segmentS 212 3l

2o\,

ssgmt reads sort segment & < 21 temporary segmentE 81 2 Sl 4=,
o1 2 extent /i, 223 Al ZH,

ssgmt read time sort segment & 21 temporary segmentE 2 2 Sl <,
o1 2 extent /i, 2273 Al ZH,

ssgmt writes sort segment & < 21 temporary segment0i| write e+ =
4, AHE St extent 7 4, 2 28+ Al ZH,

ssgmt writes - extents sort segment &< 21 temporary segment0i| write®t =
4, ALE St extent 7 4, 2 28+ Al ZH,

ssgmt write time sort segment G 21 temporary segment0l| write et =l

2, AF2 5t extent 74, A2 Al ZH,

sorts (disk)

memoryOf & HOIEHE 2E< 4 80| temporary

=
segmentE o= J R HHEE F=FS LIEFHCE

sorts (disk) size

memoryOfl TA| Cl0|HE ZE & 4 U0 temporary

segmentS JEot= Pt 2 E &=S LIEHHDE

sorts (disk) time

memoryOfl TA| Cl0O|HE ZE & 4 O temporary

segmentS JEot= Pt 2T E &= LIEHHTE

temp ts alloc

temporary tablespace0i| A temp extentE 2= &
AHE & temp extent & 3l

?l), g0l 22 FH Al Zts LEHHCE

]
ofl
r
1
L
N
>
N
A
i

temp ts alloc size

temporary tablespaceOl| A temp extentE 2= &
AYE. temp extent 85 Sl & £5 37| =)

?l), g0l 22 FH A ZtS LIEHHCH

temp ts alloc time

=
=
AE L. temp extent & 3l &S £

), 220 22 FH AlzZhs LHEfH T

temp ts free

temporary tablespace2| extentE “tztst
7

=
—
SR 4, 27 U HE AT N E
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2 A

temp ts free size temporary tablespace2| extentE gtatst= SHE 2.
2 olA 24, 37| Y A A ZH =X S LIEHHCE

temp ts free time temporary tablespace2| extentE gtatst= SHE L.
S aA B, 27 2 B AlZEe =X S LIEHHCE

temp granule request TACO| A wthrZt temp extent &2 2/l background

H
of R8st 84 =. temp extent & 2F sl
5715t 23 extent 2 (64KT=HR]), =8 AlZ+HS LIEL
HCt

temp granule success count TACO| A wthrZt temp extent 22 2/sll background
Ol 2AstE SH HE. temp extent £ 2F 34,
5713 23 extent A+ (64KTHR), 5 AlZHS LIEL

L},

temp granule request time TACOl| M wthrZ} temp extent &=H2 2|5l background
of RESt=E S M2 temp extent &£ A 34
5713 28 extent U (64KEHR), F& A|Z+S LIE}
L

temp granule acquire TACO| A = E7Ftemp granule & 5 & 2| background

s+l A HE. TAC =7 temp granule & 5 Sl
2! 2| = granule(extent * TEMP_GRANULE_SIZE) =,
25 58 A[ZHS LIEHHCE

temp granule acquire count TACOHH T EZttemp granule = & 2| & background
A H=2. TAC = =7 temp granule &5 3l
ranule(extent * TEMP_GRANULE_SIZE) =,
o AlZbS LIEHHCE

4r an ofm
«Q

temp granule acquire time TACO| A = =ZFtemp granule & 52 2| & background
E4 HE2. TAC =7t temp granule &5 314
| 5 granule(extent * TEMP_GRANULE_SIZE) =,
T A ZtS LIEPA T

tempe granule release TACOI A & BF2 temp granule ol H| 2t
2. temp granule sf Al Sl 4=, granule = & F
= LIEHHCE

tempe granule release count TACOI A & BF2 temp granule i Al 23 SH J
2. temp granule S A &4, granule & & +5 A7t

S LIERHCE

L

tempe granule release time TACOH Al &5 22 temp granule sl A 2+

2. temp granule af A &4, granule &= & F

= LIEHH T
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tempe granule check lock TACOIA £7 granuledl| CHal &F {FE =Qlst=
SE 0| et SATEE LIEHHDE

tempe granule check lock count TACOI A £7 granuledi CHsf &Y {FE =Qlst=
SE 2O e SATYEE LIEHHCE

tempe granule check lock time TACOIA £7 granuledl| CHal & {FEE &0lst=

=
28 4

Aol cHet SAYEE LIEHAC

temp slave send local granule

temp granule hint AFE Al slave”?l masterZ local
granule EUW = &0 Chet SAEE

tempe slave send local granule count

temp granule hint AFE Al slave”Zl masterZ local
granule EUW = &0 Cher SAEE

tempe slave send local granule time

temp granule hint AHE Al slave”Zt master2 local
granule EUW = &0 Cher SAEE

temp master received local granule

temp granule hint At& Al master?} slaveZt £ local
granule M| M| X| XM 2|5t= &Hof| Cist 8AZE

temp master received local granule count

temp granule hint At& Al master?} slaveZt £ local
granule M| M| X XM 2|st= &Hof Cist 8AZE

temp master received local granule time

temp granule hint At& Al master?} slaveZt £ local
granule MMl X| M 2|5t= =0l Cist SATE

temp master broadcast global granule

temp granule hint AFZ Al master7t E2EfAE 0|
MZA 2L = 2ol o st SAEE

temp master broadcast global granule count

temp granule hint AFZ Al master7t E2EfAE 0|
MZA 2L = 2ol oot SAEE

temp master broadcast global granule time

temp granule hint AtE Al master/t EZ2EIAE O
MA 2L = &Holl tiet SAEE

temp slave received global granule

temp granule hint AtE Al slave?} masterZt 2
global granule M M| X| M 2[5t= 20l CHot SAEE

temp slave received global granule count

temp granule hint AbE Al slave’t master7} =
global granule MM X| X 2| 5t= &0l CHet SH T E

temp slave received global granule time

temp granule hint AbE Al slave’t master7} =
global granule MM X| X 2| 5t= &0l CH et SH T E

tx binded new block

N

Ofm H2

transaction A|Z2 2|€ undo block bind =!
freepool0| A undo block& & AH& St= 3l 4~0f| C
A EEE LIEHAHCE

{f 5t

ro

tx binded reused

transaction A|Z2 2|8t undo block bind 34 4!
freepoolOf| A undo blockE M At & st= Sl 40l L&+ &
A HEE LIEHHCE
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on demand recovery

on demand recovery apply urec count

sort sgmt extlist shp chunk Sort segment= {2 XO|AM CHUe S22 ALZ L
=0, sort segmentE & st= &H0| Ci et & +E Lt
S

sort sgmt extlist shp chunk size Sort segment= {2 XO|AM CHUe SH 22 ALEE|
=L, sort segmentE & Est= &H 0l Ci et & +~F Lt
Sy

sort sgmt extlist shp chunk time Sort segment= 02 XO|AM CHYet SH 2 Z ALE L]
=0, sort segmentE & o= A0l Lot 25 Lt

EFH T

current rollback

transaction rollback Sl 2 rollback2 </ $h undo
record & & S & LIEHHC

current rollback - apply count

transaction rollback =l 2 rollback2 </ $h undo
record & & S £+ & LIEHHC

current rollback - rollback time

transaction rollback Sl 2 rollback2 </ $h undo
record & & S £+ & LIEHHC

user rollbacks

rollback(to uea) £ & =+ LIEHHCE,

transactions

transaction begin#E{ commit/rollback2 2 transaction
+3 g ZESH7| 7K 9 transaction =& 4= I A ZF
LIEFH T,

mjo —{

transactions total time

transaction begin & commit/rollback2 = transaction

M= ZZ 57| 7HX| 9 transaction &3 &l 4= 2 A| ZF
LIEFHCF,

mo >

I':

recursive transactions

recursive transaction begin2E commit/rollback2 2
recursive transaction = 2 S = 5}7]| 771X 2| recursive
transaction =3 =l 2 A[ZHS LIEFACH

recursive transactions total time

recursive transaction begin?E{ commit/rollback2 2
recursive transaction =& = S 2 5}7| 77} X| 2 recursive
LIEHH CF,

ujo p

o
transaction =& =4 2 A[ZF

search idle usgmt success

search idle usgmt for tx begin

search time to get idle usgmt for tx begin

search idle usgmt for tx begin

fast cleanouts

commitA| oif & transactionO| 11&l blockOl| CH &t fast

b
cleanouts 3ot 24 U HE A|ZtS LIEHHCE,

fast cleanout time

commitA| o & transactionO| 1Z&l blockOl| CHf &t fast

cleanouts &gt Sl 3 ZEl AlZtS LIEHHCE
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fast cleanout blocks fast cleanoutE 3 A|Z=5t blocke ZH4 & AR
cleanout A &2t block &~ & LtEHHC}

fast cleanout blocks succeed = 32 A

fast cleanout2 +d Al St blocke A
zs =

cleanout 4 & &t block &5 LIEMAHCE

undo extent steal trials

of §=st %‘4‘—, ZEl AlZte "&*ﬁt% LPEP.L_HEP.

undo extent steals

c
>
o
o
[¢]
=
('D
) o
o
mulo
40

|3 CHE undo segmentOfl A ex
tentS stealé._F A & steal Al = Bl 5! A X steal
2l A7t =Rt S LIEHA Y

2
0x
oK
rol
st
b
mﬁ

undo extent steal time

undo extent &&= 2[5l CtE undo segmentOi| Al ex
tentS steal$t SH4 2. steal Al T Sl 4 & A steal
e AlZHe =X gfS LIEHH T

undo extent steal? trials

o

undo extent &2 28l undo retentiong F Al StH
CHE undo segmentOf A extentS steal$t SH & 20|
Ct. (USGMT_STEAL_IGNORE_RETENTION Lt2t0|
Ho7t HRULZ, USGMT_STEAL IGNORE_RETEN
TION_METHODZ} 22 f 47 =IC}) steal Al & 34
E|I AIX-” Stea|0” A-I_g_él- %_/'\_ 7—| E| A|7|-O| |_7(.|7|.o L}.

EHH CF

undo extent steals2

undo extent &2 /sl undo retention=S FA|5HH
CHE undo segmentOf| A extentE stealdt S £ 0|
Ct. (USGMT_STEAL_IGNORE_RETENTION If2to|
E{7t 741, USGMT_STEAL_IGNORE_RETEN
TION_METHODZt 2¢ mf & ECt) steal Al SI4
2 AX stealo] Y3t Sl A8 A7t FHGE Lt

Bt .

undo extent steal2 time

undo extent &=H2 2|3l undo retentions Al 5tH
CHE undo segmentOf| A extentE steal$t SH & £0|
Ct. (USGMT_STEAL_IGNORE_RETENTION It2tA|
BH7F AU, USGMT_STEAL_IGNORE_RETEN
TION_METHODZ} 29 tf +& L} steal Al = Sl
S HH stealof| d3et B, AT AlZ =H LS L

EFHCE,

undo extent steal2 candidates done

undo retentionS FAlSt1 extentE steal & M (US
GMT_STEAL_IGNORE_RETENTION_METHOD= 2)
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undo extent steal2 search candidates until suc
cess

undo retention2 FA|ot1 extentE steal & If (US
GMT_STEAL_IGNORE_RETENTION_METHOD=2),

undo extent steal2 candidates fail

undo retentionS FAlSt1 extentE steal & M (US
GMT_STEAL _IGNORE_RETENTION_METHOD=2),

MfE 54 2 AT 200 candidate BA 3148

undo extent steal2 search candidates until fail

undo retentiong FA|St1 extentE steal & If (US
GMT_STEAL_IGNORE_RETENTION_METHOD=2),

sl 8 A {20 2| candidate B4 S 4+5
ct

undo extent steal ignore retention

undo retentions FA| 5t 11 extentE stael A| =6 3l

X steal d 5 S, 22 A2t FH gtS LIEHHT,

undo extent steal ignore retention value

undo retentions FA| 511 extentE stael A| £ ¢t 3l

 steal 5 A, 22 A2t FH gtS LIEHHT,

undo extent steal ignore retention time

F 10 extentE stael A| =6 &l 4

X steal d5 3, 22 A2t FH gtS LIEHHT,

c
>
o
o
o}
0]
=
=
>
mjo
40
>
ofr

commit tsn cache search

undo segment cache®| commit tsn cache search =

4 2 hit 8145 LiERICH

commit tsn cache hit

undo segment cache2| commit tsn cache search =

4 2 hit 8145 LiERICH

recover undoblk for tx begin

tx begin 2}S S0 recoveryZt &4 St A 2 undo block

02
o
o
+
%a
>
B
mjo
r
m
i

ol CH &t pin recoveryE 4
C}.

recover undoblk for tx begin time

02
o
o
+

2
>
L\i
mjo
£
m
i

ofl C & pin recoverys 4
=

sorts (memory)

memoryOfl =& CIO|E{ & 2H 5t otz 422t

HHEE =S LIEHHDE

sorts (memory) size

memoryOfl =& CIO|E{ & 2H 5t otz 422t

HHE E=5S LIE L

sorts (memory) time

memoryOfl =& CIO|E{E 2H 5t otz 422t
LHHE S22 S LIEHHCE

— - —

sent message count

o mE N ATL 220|H A HAIKE 2 54
9f 372 LIEH T}
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sent message size (byte)

AZ ZE2N L7 220U ENA HAIXE 2H 34
ot 37| & LIEHHCY,

sent message time

AZ Z2N L7 Z2EO0[HENA HAIXE 2H 34
t37|E LIEHHCY,

2

req total count A AP =Tt SE0|AES 2F HAXE 2
T ¥ e AMelsts Ages sde et Melso
SEIR F=0 22 AlZtS LEHHTH

req service time AZ MY =Tt S20|HES 2F HAIXE & L
T 2¥s Xelste Hds et A2 M50
SEA FEH 28 AZHS LIEHHTE

DB CPU CIOEf# O] & ME 7} 2| sHof thet ¥ s €2
0| %, 23S AMe|5t7| sl 2H|et AlZHES wait event
ol M 2H|et AlZHS M 2B AlZHS LIEHHTE..

DB CPU time CIO|E{H[ O] & ME It 2| #2Hof CHt

A

o %, Y& Xelst| 2l

S
Ol A AH|EHAIZHS M 2| B Al ZHS LEEHACE.

SQL processing count

4 AP EIJ ZE0|HES 2F MAIX SO
TBMSG_PREPARE, TBMSG_EXECUTE,
TBMSG_EXECDIR, TBMSG_PREPARE_EXECUTE,
TBMSG_EXECUTE_UDT, TBMSG_PREPARE_EXE
CUTE_UDT Et el MAIX|E XME|et B2 HE Al
+2 LIEFH T

SQL processing time

A 2 =T SEf0IUES Y HAX S
TBMSG_PREPARE, TBMSG_EXECUTE,
TBMSG_EXECDIR, TBMSG_PREPARE_EXECUTE,
TBMSG_EXECUTE_UDT, TBMSG_PREPARE_EXE
CUTE_UDT Ete{o] MAX| S Xelet S+ ZEl Al
hS LIEHA T

SQL processing (batchupdate) count

Ay M =7t 22H0|MEQ F HMAX Fo
TBMSG_BATCH_UPDATE, TBMSG_PRE
PARE_BATCHUPDATE Et 2| M A|X| & X 2|8t =l 4
ot A2l AlZHS LB CE

SQL processing (batchupdate) time

4 MY T ZEOIHES 2F MAX S0
TBMSG_BATCH_UPDATE, TBMSG_PRE
PARE_BATCHUPDATE Et®| 2| | A|X| S X 2|5t &l 4
of Ael A[ZhS LIEHHCE

param bind called

A 2 =7t S20|AES 2F HAX SO
TBMSG_EXECUTE, TBMSG_PREPARE_EXECUTE
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TBMSG_EXECUTE_UDT, TBMSG_PREPARE_EXE
CUTE_UDT, TBMSG_BATCH_UPDATE,
TBMSG_PREPARE_BATCHUPDATE E}2|9| M| A|X|
LHofl Z &0 U= ALS AL HIRIE mi2tHE ZEE
I M = HAMO|| HEQI=ESH= 2HF Ol Ct.

param bind count

Ay M =7t S2H0|HEQ F HMAX IO
TBMSG_EXECUTE, TBMSG_PREPARE_EXECUTE,
TBMSG_EXECUTE_UDT, TBMSG_PREPARE_EXE
CUTE_UDT, TBMSG_BATCH_UPDATE,
TBMSG_PREPARE_BATCHUPDATE E}Q|9| M A X|
Lol Zet=|0] U= AFEXL HIQIE HmetiE YEE
A =3 7 MOl HEQI E5t= IPEH O[T

param bind time

A MY =Tt ZE0|HES 2F MAIX Fof
TBMSG_EXECUTE, TBMSG_PREPARE_EXECUTE,
TBMSG_EXECUTE_UDT, TBMSG_PREPARE_EXE
CUTE_UDT, TBMSG_BATCH_UPDATE,
TBMSG_PREPARE_BATCHUPDATE EF2|9| O A X|
Lol Zet=|0] A= AFEXF HIQIE HmetiE YEE
AOM =~ FHAMO| HiQI Eot= 240l

csr fetch insert

INSERTE2 Me|st=0 22! ™A A|ZHS LIEHH T

csr fetch insert time

INSERT= = AMelst=H ZE A AlZtS LIEHHT,

csr fetch delete

csr fetch delete time

DELETEE s#3¥ot= O 42 TA| AlZtS LIEHHCE
DELETEE %

csr fetch update

UPDATE=Z = AMelot=0 28 MA AlZ+S LIEHHT,

csr fetch update - abort

UPDATEZ 2 A 2|st=0 22 M| AlZtS LIEHH Y,

csr fetch update time UPDATE= S XMe2|st=0 22 ©A AlZ+HS LIEHHCH
csr fetch merge MERGE=Z = XMcZ|st=0 22 ©A AlZtS LIEFH T
csr fetch merge time MERGE=Z 2 X2|st=0 22 ™A AlZ+S LIEFHCE

csr fetch call

call PSMz 2 A 2|st=0 22 A AlZhS LIEHH T

csr fetch call time

cal PSMz 2 XMe|st=0d Z& ™A A

7t

o

LIEHHCF.

csr fetch direct path insert

DPIE S AMe|st=0 28 ®A AlZtS LIEHACE

csr fetch direct path insert time

DPIEE A z2lst=t 28

A

AR AlZtS LIEHHCE

csr fetch select

SELECT Querys ¢
ot

OOII
_O'h
rir
i
my
ru
gl

S A AIZHS LIE}

csr fetch select - abort

SELECT QueryE s sh= ol 28 A AlZts LE
Tt
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csr fetch select time

SELECT QueryE 3 5t= O 22 ™A AlZHS LIEL
HCE,

sess ppc search by stmt: hit

sess ppc search by stmt: miss

sess ppc search by ppid: hit

sess ppc search by ppid: miss

parse count (for all sessions)

st Ao 2HU FES Mot LFREH
OfLl = - OIth 2 F8L0| 3l 4 0] E LtH 2| = Data

Dictionary 2| F7t& QI HEE E &5t Parse Tree 2
HEE O

parse time elapsed

TASHH = HE o 2Y
Ot = dtgolct 2 /el
Dictionary 2| &
HAE O

_\,J_
12
o
ox
HI
iy
Hl
ng
rol
U
)
(2
()
=
D
D
Hu

hard parse elapsed time

~
mjo

Hard parsing O 22 F A

failed parse elapsed time

SQL parsing =& & 21 2 2 parsing 0ff & Iif 8+ &
PO AZBHAIZHE

parse count (total)

HelMel7l= Hel M7t s> 7| 2 = of AL,

parse count (hard)

2| s 7] = Parser, Transformer 12| 11 Optimizer

EHM M Z & st= F 2l E Physical Plan2 £ BtS
0 MAHE S 8l Pysical Plan CacheOl| X &8tCt. 0]
14 2 Hard Parsing O| 2t 11 BtC},

parse count (failures)

Soft + Hard Parsing =& S0 Aulist S5 LIEFA
Ct.

execute count

Hel +"2|17F =&E s+E HEIWH 38 3 05
7t Zdott et 7=k,

optimizer

Hard parsing Al 7t & optimizing (logical plan2 physi
cal plan2 2 Heatst= aHy) HAOM 22 E AlZtS
LHEHHCF,

optimizer size

Hard parsing Al Zt = optimizing (logical plan2 physi
cal plan2 2 Hetst= uHg) HAOM 22 F AlZtS
LIEHA T

optimizer time

Hard parsing Al ZF & optimizing (logical plan2 physi
cal plan2 2 Hetst= UH) HA MM 22 F AlZtS
LtEFH T,
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sort sgmt fetch time Sort segment0| Ci §F full scans & O, sHHOJ
fetch2 042 blockE 7t 2= AlZHE &S| | et
sh= 2 LIEHACE

sort sgmt fetch time size Sort segment0i| CH St full scans & o, sHHO
fetchZ O{2{ blocks 7tM 2= AlZtE £E5H7| gt
st= 2 LIEHA

sort sgmt fetch time time Sort segmentOf| CHt full scang sl e o, sHHO
fetchZ O{2{ blocks 7tM 2= AlZtE S5E35H7| ?gt

&5 LIEHHCH

T
J
1

x
mw mo |o
(@]

index scans ot= &2,

achest= 7| S0l Al cache
LIEFHCF,

|.

H

r

ex pga cr cache hit ot He| =
index root/branch bloc
=l blockE At et

o
+

=

ex pga cr cache miss ot e +d S HE82
index root/branch blockS cachedt= 7| 50| M cache
El blocks AtE35HA| 25t Sl 4+5 LIEHHCE

I
1A

Z index scang 5l= Z 2,

ex dml partition hint hit partitioned tabled|| Cf 8t DML &0 M rowE Z &5}
= partitionS T+ [, O|™ row7t &3 H partitionS
M A =StA = T o] I O™ row2| partitionO| =Ht

EA LR[E H4E LHEHHT

group by hash shortcut group by hash shortcut

group by hash shortcut time group by hash shortcut

group by hash init group by hash init

group by hash init time group by hash init

group by hash build(1p) table group by hash build(1p) table

group by hash build(1p) table time group by hash build(1p) table

group by hash select partition to process group by hash select partition to process

group by hash select partition to process time |group by hash select partition to process

group by hash init for 2p build group by hash init for 2p build
group by hash init for 2p build time group by hash init for 2p build
group by hash build(2p) table group by hash build(2p) table
group by hash build(2p) table time group by hash build(2p) table
group by hash 2p loop build group by hash 2p loop build
group by hash 2p loop build time group by hash 2p loop build
group by hash make result group by hash make result
group by hash make result time group by hash make result
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group by hash finish

group by hash finish

group by hash finish time

group by hash finish

hash join

Hash TableS 0| 83 X912 488t S, 2%, Al
0, 2 12D HE XS H2lE 4 UL 228

AZHS LIERH CF,

hash join size

Hash TableS 0| Sl =918 +#8ich S, 9%, A
0, 2 12D YE XS H2AY 4 UCk ARE

A ZhS LIEHHTE,

hash join time

A ZhS LIEHHTE,

hash join 1p hash table build

Driving Tableg A E
B0 +=d0| Tables
=Lt

hash join 1p hash table build size

Driving Tableg2 S5 222 {7 HEZ27t U=
A0 +8o0l| Tableg A= o

==
hash join 1p hash table build time Driving Tables 21052 232 ({7 HZE| 7t A=
A0 s+l TableE 2101=0]1! Hash Tables Tt

==

hash join 1p hash table probing

Driven Table2 20{A X012 £ GIC} Q0{ER 2
2= Hash Table0f| =3|6fA =0l B E ZH™ 5L}

hash join 1p hash table probing size

Driven TableS 0{Al XIS £#BiCt Qoj=8l 2
2= Hash Table0f| =3|6fAM TQ B E ZH™ 5L}

hash join 1p hash table probing time

Driven TableE 2/0{A =01S 48 3iCt oloj=Rl 2
2= Hash TableO| Z3|aliA =0l £ E ZX T},

hash join 2p partition build

Hash Tables 2t= BHE M 227} S25HX| 2 87

of &= Ct

hash join 2p partition build size Hash Table2 THS THE M| 22| 7t SESHA| 22 8%
Off o~ =Tt

hash join 2p partition build time Hash Tables Tt= Tt 0| 22| 7t SE5HA| 42 %
Off o~ =Tt

hash join 2p rebuild QI0{ =2l N7§ Q| Partition2 2 Hash Tableg MM S
ot & =S LIEHHDE

hash join 2p rebuild size Ql0{ =2l N7§ Q| Partition2 2 Hash Tableg MM S
ot & =S LIEHHDE
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hash join 2p rebuild time 0| =2 N7§2| Partition® Z Hash TableS MM S
ot & =S LIEHHDE

hash join 2p 1st probing Driven TableS 0{A Z0I8 £SO =00 2R
7t Hash Table ‘44 0i| £04 et Partition0f| %3HH &= QI
S TS &=S LIEHH D

hash join 2p 1st probing size Driven TableS S10{M ZQlg £+ STt ZOIE 22
7t Hash Table ‘44401 &04 5t PartitionOf] & 5tH QI
= TS &=S LIEHH D

hash join 2p 1st probing time Driven TableS S{0{M =08 £+ otCt ZOIg 22
7t Hash Table ‘44 0fl &0{ gt Partition0fl &3FH z=0l
= vt =S LEHHDE

hash join 2p 2nd probing 2-Pass Fisrt Probing0i| A X 2| & X| &2 PartitionOf| Cf
ot xols oot 5SS LIEHAT

hash join 2p 2nd probing size 2-Pass Fisrt Probing0i| A X 2| & X| & 2 PartitionOf| Cf
ot xels oot S5 S LIEHATE

hash join 6 time 2-Pass Fisrt ProbingOf| A % 2| =| X| 242 PartitionOf CH
ot xols oot S5S LIEHATY

hash join 2p loop Partition= et H0l| M2|e 2HE 2| o 22| 7t Qe 8%

hash join 2p loop size Partition= et Hol|l M2|e 2HE 2| M| 22| 7t Y= 8%
Of st &= LIEHHTE
hash join 2p loop time Partition= et H0ll M2/ 2tE 2| o 22| 7t Qe 85

ol £ S LIEHACE

_|

hash join pe probing HE a8 o, Driven TableS AA RIS £ st
st= 2 LIEHA

hash join pe probing size HE a8 0f, Driven TableS AA RIS £ st
st= 2 LIEHA T

hash join pe probing time HE a8 0f, Driven TableS AA RIS £ S
st= 2 LIEHA T

fail to allocate fdpool wthr datafileOf| Cf St fd cache &Y Al H 22| £F

S2= oY i gt S-S LIEHHDY,

invalidate fd wait datafile dropS 2 £ cache® & fdpool2 invalidate
o if 5 fdpool= & Z5h= CHE wthrZt S & fdpool
= release™ M 7tX| 7|CtE| = Sl 4= & AJZhS LIEHA

o

invalidate fd wait time datafile dropS 2 Z cache® Zt& fdpoolS invalidate
g f S fdpoolS & Z5t= CHE wthrZt S E fdpool
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= release™ W 7tX| 7|Ct2|= S 4 & A ZHS LIEHAH
C}.

sort sort ZHHO|A £ E & Al ZHS LIEHACE,

sort time sort U4 FO|A =>HE F A|ZHS LIEFAHCE,

sort - gather rows stage

sortE o ERctrowssS 22= WA 225t
Al ZhS LIEFEH T,

sort - gather rows stage time

sortE P ERetrowssS 22= HF0AM 228
Al ZbS LIEMH T,

sort - build key stage

sortE ?loll keyE ddst= HHM 22T AZHS
LIEE CF

sort - build key stage time

sortE ?loll keyE ddst= IO 22T AlZH
LIEE CF

fulo

sort - top-k process stage

A rowZt Ot &2 k70 2| rowO| CHsH M Bt sortst
HO|M A28 A ZHS LIEFACY,

rr

sort - top-k process stage time

HA rowZt OFl A2 k70 2l rowd| Cf alf M 2F sortsh=
HOAM AREH A ZHS LIEHHCE

sort - build run from keystore stage

A k rowd| T 31l M Bt sortst= AR M| 22| 7t £ &5}
O temporary tablespace0l| 7+ 2152 &=
oM 228t AlZtS LIEHHTE

sort - build run from keystore stage time

22| k rowoi| CHs A 2F SortﬁPE 2%
04 temporary tablespace0i S7+ 252 &
Ol M 223 AlZHS LIEHHCE

sort - build run from mruns stage

HA rowol| Choll sortste AP HZE2|7t £
temporary tablespace0| SZt 2 ES
R0 A[ZHS LIEHAHCE

sort - build run from mruns stage time

™A rowol| CHsH sortstE 2 M
temporary tablespace0f| &7t 215
A28k A[ZHS LIEHAHCE

sort - build mplan stage

EP.

sort - build mplan stage time

temporary tablespaceX| &= 7t 2
Z HEXE Z2H5te HEoM 2238 A

Cf.

sort - merge runs stage

temporary tablespacedi| X & S7FZ 1}
S AUAZYWEW = HHOIH & Al
C}.
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2 A

sort - merge runs stage time temporary tablespace0| M &= S7t 2SS =AM A
S ZUZ WEW = 2HZ0H 228 Al ZHS LIEHH
Ct.

sort - make result from keystore stage 22 k row0| CHsf A 2t sortsts A AEE keyE E
2H 2T Z2UE HYots YoM ARF AlZtS

LIEHEH CF

sort - make result from keystore stage time &2 k rowoll CHs A Bt sortot= A AEE keyEE
FH 25 Z2UE Hd5ts HFM 228 AlZtS
LIEHA T

sort - make result from mruns stage M rowol CH3l sortot= B? JE E keys 2 FH 2

S ENUE dYots YoM 228t Al ZES LIEHHTE

sort - make result from mruns stage time H iﬂ rowOi| CH 3H sortérf A2 JHE keyEZFH A

quicksort #4357 quicksort & 12| Z0i| 2|34 M Tt sortS 3
St=0O 225 A|ZHS LIEHHCE

quicksort time #4517 quicksort 2 12| S0l 2|5 AT sortE £
St=0 225 A|ZHS LIEHHCE

sort group by - gather rows stage groupby sort0f] Z2strows S Z2= WM 42
St Al ZtS LtEFHCE

sort group by - gather rows stage time groupby sort0f] Z2¢%trowE S 22 = HF0M AR
St Al ZtS LtEFHCE

ordby blk ORDBY BLK = SO0l A 48 % £ A|7+S LIEILHC

ordby blk time ORDBY_BLK =0l M £+ & & AlZHS LIEHHCE

ordby blk - init context stage ORDBY_BLK = E0{| A contextE 44 5t= O] &~ 26l
A Z+S LIEHHCE

ordby blk - init context stage time ORDBY_BLK ‘= E0{| A contextE ¥ 5t= O] 226t
A Z+S LIEHHCE

ordby blk - build keystore stage ORDBY_BLK = =0 M keystoreE MMdst=0d 22
St Al ZtS LtEHHCE

ordby blk - build keystore stage time ORDBY_BLK <= =0 A keystoreS Mdst= O 42
St Al ZtS LtEHHCE

ordby blk - quicksort stage ORDBY_BLK =0 A keystoreE HEHst=0H 42
St Al ZtS LtEFH T}

ordby blk - quicksort stage time ORDBY_BLK =0 A keystoreE HEHst=0H 42

ot Al ZtS LIEHHTE
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ordby blk - make result stage ORDBY_BLK =0 M in memoryZ % & Z22E U
= O 225t A[ZHS LIEFALCE

ordby blk - make result stage time ORDBY_BLK = =0 M in memoryZ2 %/ & 22 U

= H 229 AlZHS LIEFHACE

ordby blk - build run stage

ORDBY_BLK = E0{| M M| 22| 7t £ Z3510{ runof| 7t
AUE M =0 ARTHAZHS LIEHHCE

—

ordby blk - build run stage time

ORDBY_BLK = =0 Al M| 22| 7t £ = 5t0{ runofl S 7¢
AIE M= A8 A ZHS LIEHALCE,

ordby blk - make merge plan stage ORDBY_BLK = =0{| A Merge Plan2 ZtE=0l &2
ot AlZtS LtEHHCE
ordby blk - make merge plan stage time ORDBY_BLK =0 A Merge Plan2 Ct=E=0l &2

gt Al ZHS LIEFHCE

ordby blk - merge smallest run stage

o

ORDBY_BLK = EO0|A M 227l £FHAM runs
0l merge & = 22 M &2 runsS HAISt=
2235 AIZHe LIEHACE,

—

ordby blk - merge smallest run stage time

ORDBY_BLK
HOl merge & &+ 9l M
A REAZHS LIEHHCE

ZoflM m =227t

pg=1
=

=ZofM rung

rung = H X st=

o

ordby blk - merge run stage

ORDBY_BLK =0 A rund| X &=
SHM A ZE ZUE WEL = O
O

ordby blk - merge run stage time

ORDBY_BLK ==0 A runof &%=
A A S Z2UZE WEWH= G &
O

ordby blk - finished stage

ORDBY_BLK = =0{| A sort Xt& & 2|5t=

A ZHS LIEHHTE,

ordby blk - finished stage time

ORDBY_BLK = =0{ A sort At& HE|5t= Ol &6t

A ZhS LIEHHTE,

sort group by - build key stage

groupby sortS WEOAM 2~

A ZhS LIEHHTY,

2ol keys ddat=

sort group by - build key stage time

groupby sortE As5te EOAM 226t

A ZHS LIEHHTY,

sl key% SS

sort group by - build intermediate run stage

H Z2/0fl L= row=2E groupby key0ll 2|slil Z+ group
2 X = HFoM 228 AlZtS LIEHATY,

sort group by - build intermediate run stage time

H Z2/ofl X = row=2 groupby keyoll 2|slil Z+ group
HE A= HHOM 228 A|ZHS LIEHHCE
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sort group by - build disk run stage m 2 2lof ™A Ho|E
blespace0l| 7t 21
S LIEHCE

—

2Yg 4 210 temporary ta
WHOIM AR EHAIZE

mn
mjo

B

mr

sort group by - build disk run stage time 220 ™A Ho|HE 2 4 20 temporary ta
blespaced| S7t 2SS 2= W FOIAM 228 AlZH

S LIERHCH

sort group by - build mplan stage temporary tablespaceX| & & S7t 2SS H{H =X
Z EXE Z2Y5te UM 22T Al ZHS LEEHA
Ct.

sort group by - build mplan stage time temporary tablespaceX| & & St 2SS H{H =M
Z HEX E 25t YoM AR A ZHS LIEHH
Ct.

sort group by - merge runs stage temporary tablespace0f| M &E St 2SS A A
Z2ZZ2UE HEH= HHH 28 A|ZHS LIEHH
Ct.

sort group by - merge runs stage time temporary tablespaceO| M ZE St 2SS A A
ZEE2UE HEH= HOAH 2R8HA|ZHS LIEHH
Ct.

sort group by - make result stage memoryOf 2= rowE £ FE groupby sorto| =& Z

s ddste HFOM 2Rk AlZHS LIEFATE

=

sort group by - make result stage time memoryOf 2= rowE £ FE groupby sorto| =& Z
UE WHE5t= IEHOM 28 A|ZHS LIEHHDE

sort group by (v2) - performance test gather  |groupby sort (v2)0l M switching pointA &2 2|3l v1
rows stage performance testE ot= A & 5, gather rows 5t=
WHHOIM 223 AlZHS LIEHHCE

sort group by (v2) - performance test gather  |groupby sort (v2)0l M switching pointAl &2 2|4l vi1

r

rows stage time performance testE St= A & &, gather rows St=
AHOIM ARFHAZHS LIEHH T

mjo

sort group by (v2) - performance test build key |groupby sort (v2)0ll A{ switching pointZ| &4+ </af vi
stage performance testE St= HHAE &, build key 5t= 2t
YollM 223t AlZHs LIEHACE,

sort group by (v2) - performance test build key |groupby sort (v2)0il A switching pointA| &+ 2|38l v1
stage time performance testE ot= HHA & 5, build key 5t= 2t
oM 2R3t AlZEHS LIEFALCE

sort group by (v2) - performance test build tree|groupby sort (v2)0ll A switching pointZ| &2 </l vi
stage performance testE St= A& Z, build treedt= 2t
YoM 223t AlZhs LIEHACE,
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sort group by (v2) - performance test build tree

stage time

groupby sort (v2)0ll M switching pointZ| &2 28l vi
performance testE St= A& =, build treest= 2t
YoM 2R3t AlZES LIEFALCY

sort group by (v2) - gather rows stage

groupby sort (v2)0f 2 235t rows2 22 = 2FH0A
223 AIZHS LIEHACE,

sort group by (v2) - gather rows stage time

groupby sort (v2)0f 2 235t rows2 £2= 2HH0A
2235 AIZHS LIEHACE

sort group by (v2) - build tree stage

POl 2

=l

groupby sort (v2)& 2| 5lf treeE Y st=
2t A|ZHS LIEFHDE

sort group by (v2) - build tree stage time

groupby sort (v2)& 2|5l treeE M st= IHHOIM &
2Bt A|ZHS LIEFHCE

sort group by (v2) - switch stage

groupby sort (v2)Ol A (v1)2 £ switch st=0 A~ 26t
Al ZtS LIEHH T

sort group by (v2) - switch stage time

groupby sort (v2)Ol A (v1)2 2 switch st=0 A28t
Al ZtS LIEHH T

sort group by (v2) - build disk run stage

mH Z2lof ™A HoleHE 2 4 20 temporary ta
blespaced| 7t 258 4= WFOIAM 228 A7

= LIEfEACE

sort group by (v2) - build disk run stage time

220 ™A Ho|HE 2 4 20 temporary ta
blespacelil 57t 2SS 4= HFOIM 22T A7

S LIERAC,

sort group by (v2) - build mplan stage

=
= AKX E 2E5hs oM 228 Azt

Ct.

sort group by (v2) - build mplan stage time

temporary tablespaceX &% &7+ 4
Z HEXE Z2FEots WM A28 Al ZH

Cf.

sort group by (v2) - merge runs stage

temporary tablespace0| M &= S7t 2SS =M A
ZHEZAUZ WEW = HFOIM & Z

sort group by (v2) - merge runs stage time

temporary tablespace0| M &= S7t 2SS SHMA
ZEZAZE HWE = 2HFOIM 228 A7

sort group by (v2) - make result stage

=

memoryOll U= rows ZFE groupby sort (v2)2| Z|

S 21E ddste oM 228 AZHO|E

sort group by (v2) - make result stage time

=

memoryOfl U= rows ZFE groupby sort (v2)2| Z|

S 21E ddste 20 228 A[ZHO|

sort aggregation - gather rows stage

rr
H
2

sort aggregations ?/sif Z2TtrowsS 22
Ol M 225t A|ZHO| T,
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sort aggregation - gather rows stage time sort aggregations ?lof Z 25t rowss 22+= HH
Ol M 223t AlZHO[ T,

| r

sort aggregation2 ?|sll 2

sort aggregation - grouping stage group by HO| = &%
EO|AM A RBHA|ZHO|CE,

rr r

groupd £ &2/}

| r

Z 2 sort aggregationS 25 2

sort aggregation - grouping stage time group by 0| U= &4
MHEUM AREHAZHO|CE

rr r

group 2 =2|5t

sort aggregation - first phase stage sort aggregation= 9l il aggregation =gt A A5t
= HHOIAM A~RFF Al ZHO[ Tt

sort aggregation - first phase stage time sort aggregation= 9l il aggregation S22 A A5t
= HFHOAM A~RFF A ZHO[ T},

sort aggregation - second phase stage SHHOl|l =[5 aggregation &gt 2 AN = U= B
? SHM aggregation ats Al dtstE I OIAM
225 Al ZHO|C,

sort aggregation - second phase stage time %|Z aggregation & atS AN = U= B
W aggregation Bfals Aldtsts HEHOAM

23 Al ZHO| .,

B> o rar
-
E:

sort aggregation - build run stage M Zzlof XA CIoIeE 29 & 4 U temporary ta
blespacelf Z7t 2152 A= HHAM 2R FHAIZE

Of .

sort aggregation - build run stage time H22/of ©A HoleE 2 4 810 temporary ta
blespaced| E7t 2 E8 £ = WFOIAM AL8HAIZH

O|C}.

sort aggregation - merge run stage temporary tablespace0fl X & & SZt2=2 &AX M
23 222 HEWHE UZ0H 228 AlZ

sort aggregation - merge run stage time temporary tablespace0| M &E SZtZ2US S =A™ AM
ZEZALZE WEL = 24Fo|A 228 A7

sort aggregation - make result stage memoryOll = row= Z 5 H sort aggregation2| £ &
Z21E ddste YoM 223 A|ZHO| T

b
R

sort aggregation - make result stage time memoryd| = rows £ £ E sort aggregation®)
Z2IE dYs5te EOM 228k A[ZHO| T

sort aggregation - eval out stage H 9| sortkt group2 2 L& 2FEI0| HIZ 2T
ZE ddste YoM 223 A|ZHO| T,

sort aggregation - eval out stage time H 9| sortLt group2 2 L& 2HERI0| HEZ 2T
21 ddste YoM 223 A|ZHO| T

optimizer dynamic sampling OptimizerOl M SA 27t A= ZEH =2 Al S
H 2 E MH5t7| ?5td dynamic samplingS o= 1}

oM 228 AZHO|EF
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optimizer dynamic sampling time

Al

Optimizerd| A SH J27t Gl= ZEHE2 HA &
= 1

a
HEE Mdst7| 25t dynamic samplingS st
YoM &R Al ZHO| LY,

optimizer dynamic sampling block read

Optimizer2| dynamic sampling =+A| 0l A sample block
£ 2loj =0l A8 A|ZH0|C},

optimizer dynamic sampled block count

Optimizer2| dynamic sampling =+A| 0l A sample block
£ 2loj=0 A8 A|ZHo|C},

optimizer dynamic sampling block read time

Optimizer2| dynamic sampling =+A| 0| A sample block
= A0 2=0 228 A|Zto[ T},

table full scan

FULL Table scang st=0O 225t & AlZHO|Ct. (Filter
ing Al 7+ E 3

table full scan time

Al ZHOI T, (Filter

Of

FULL Table scan2 st=0 AR5t
ing Al 7+ Z8)

table full scan(PGA)

table full scan(PGA)E st=0| 225t & Al Zt(Filtering
A7 2eh

table full scan(PGA) time

table full scan(PGA)E st=0| 225t & Al Zt(Filtering
A7 Zeh

table full scan(PGA) block sampling(level 0)

table full scan(PGA) block samplingS st=0 4 2 5t
& A ZH(Filtering Al ZF 28

table full scan(PGA) block sampling(level 0) time

table full scan(PGA) block samplingS st=0 4 2 5t
Z AN ZHFiltering Al ZF Z &

table full scan(PGA) row sampling

table full scan(PGA) row samplingS st=C 225t
Z AN ZHFiltering Al ZF Z &

table full scan(PGA) row sampling time

table full scan(PGA) row samplingS st=C 225t
Z AN ZHFiltering Al ZF Z &

table full scan(SHM)

table full scan(SHM)E st=Cl| &8t & Al ZH(Filtering
AZH E8h

table full scan(SHM) time

table full scan(SHM)E st=0| &~ 2¢+ 5 Al Zk(Filtering
AlZH E8h

table full scan(SHM) block sampling(level 0)

table full scan(SHM) block samplings st=0 425t
Z A ZH(Filtering Al ZF £ &h

table full scan(SHM) block sampling(level 0)
time

table full scan(SHM) block samplings st=0 £ 25t
Z A| ZH(Filtering Al 2+ £ &

table full scan(SHM) block sampling(level 1)

table full scan(SHM) block samplings st=0 425t
Z A ZH(Filtering Al 2+ E &
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table full scan(SHM) block sampling(level 1)
time

table full scan(SHM) block sampling2 st=0 4 2 8t
& A ZK(Filtering Al ZF 28

table full scan(SHM) row sampling

table full scan(SHM) row samplingS st=0 428t

Z A ZH(Filtering Al ZF £ &h

table full scan(SHM) row sampling time

table full scan(SHM) row sampling2 st=0 223t

Z A ZH(Filtering Al ZF £ &h

table full scan(smart)

table full scan(smart)E st=0| &~ R2%+ 5 Al ZH(Filtering
A2t Z8h

table full scan(smart) time

table full scan(smart)E st=0| &~23%+ 5 Al ZH(Filtering
AZH E8h

TCC table full scan(PGA) block sampling TCC table full scan(PGA) block samplingS st=0| &
Rt & Al ZH(Filtering Al 2+ E &

TCC table full scan(PGA) block sampling time |TCC table full scan(PGA) block sampling2 st=0| &
Rt & Al ZH(Filtering Al 2+ E &

TCC table full scan(SHM) block sampling TCC table full scan(SHM) block samplingE st=0 &
Rt & Al ZH(Filtering Al 2+ Z &

TCC table full scan(SHM) block sampling time | TCC table full scan(SHM) block sampling2 st=0 &
RSt E Al ZH(Filtering Al ZF £ &)

index fast full scan(PGA) block sampling(level |index fast full scan(PGA) block samplingS st=0 £&

0) Rt E A ZH(Filtering Al ZF £ &)

index fast full scan(PGA) block sampling(level |index fast full scan(PGA) block sampling2 st=0 &

0) time K3t F A ZH(Filtering Al ZF &

index fast full scan(SHM) block sampling(level |index fast full scan(SHM) block samplingS st=0 &

0) Rt & A ZH(Filtering Al 7+ Z &

index fast full scan(SHM) block sampling(level |index fast full scan(SHM) block samplingS st=0 &

0) time Rt & A ZH(Filtering Al 2+ £ &

index fast full scan(SHM) block sampling(level |index fast full scan(SHM) block samplingS st=0| &

1)

Rt E A ZH(Filtering Al ZF £ &)

index fast full scan(SHM) block sampling(level
1) time

index fast full scan(SHM) block samplingS st=0| &
25t F A ZH(Filtering Al ZF &

table storage server scan

Table storage server scan0f £ 2=l £ A|ZHo|C},

table storage server scan time Table storage server scan0i &R El & A|ZHO|C},
index storage server scan Index storage server scanOfl 22 E & A|ZHO| L},
index storage server scan time Index storage server scan0fl &2 = £ A| 70| L},

table full scan - ex filtering and compacting

Table scan2 &M filtering2} compaction2 st= 3
5 LIEfH T
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table full scan - ex filtering and compacting time | Table scans & filtering2} compactions st= 3
5 LIEfH T

in-memory scan node time for creating scanner [In-memory scan node0f| A scanner 24 st= of Z&l
AlZH

in-memory scan node time for evaluating stor |In-memory scan nodeOl| A| storage indexE ?| St key

age index key

S Alltst= Ol 28 AlZt

in-memory scan node time for openning scanner

In-memory scan nodeOl| M scannerE o = O| 22l Al
s

in-memory scan node time for fetching IMCU |In-memory scan nodeO| M imcug fetchste= O Z &l
Al ZH

in-memory scan node time for fetching block  |In-memory scan nodeO| A buffer cacheOf| M blockS

from buffer cache fetchsh= O 28l Al Zt

in-memory scan node time for table full scan  |In-memory scan nodeOf| A table full scang ot= Ll

Zel Al

in-memory scan node time for filtering IMCU

In-memory scan node0l| A IMCUE filteringst= O 2
2l Al Zt

in-memory scan node time for making result  |In-memory scan noded| A IMCUZ Z1}E THE &= O

from IMCU ==y

in-memory scan node time for closing scanner |In-memory scan node0f| A scannerE &= O Z 2l Al
7t

in-memory scan node time for releasing re In-memory scan nodeOi| M Xt = i X5t 1 SE 5=

sources

ol Za Azt

Number of rows in scanned IMCUs

23

In-memory scan noded| A & IMCU W 2= row

AN
T

Number of rows returned from the IMCS

In-memory scan nodeOf| Al Z 12 gHeHE row

Number of rows retrieved from the buffer cache

In-memory scan nodeO| A buffer cache0Ol| Al 7}A 2

row 4

index scan

Index scang St=0 2235t & Al ZHO|Ct. (Filtering Al

2t =8

index scan time

Index scans Al ZFO| T}, (Filtering Al

2t Z g

index scan - ex filtering and compacting

Index scang
2l Al Z+o[Ct.

&t filteringZt compactions st= O Z

index scan - ex filtering and compacting time

Index scans &M filteringt compaction= st= O Z2

2l Al ZHO| T,

context index scan

7t

—

Context index scan =3 A|
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context index scan execution time

Context index scan =3 A| Zt

context index scan - $X index full scan Context index scanA| $X index full scan2 & 42l ot
Azt

context index $X index full scan time Context index scanA| $X index full scan2 & 42l ot
Azt

context index scan - fill meta Context index scanA| token®l| CH &t meta & S = Al Zt

context index fill token meta time Context index scanA| tokenOl| CH &t meta xf L= Al Zt

context index scan - find rowid Context index scanA| min_doc_id0i| CH §F rowid &=

A7t

context index find rowid time

Context index scanA| min_doc_idol| CH §t rowid &=
AlZt

context index scan - $P index fetch start

Context index scanA| $P index fetch start Al Zt

context index $P index fetch start time

Context index scanA| $P index fetch start A| 7t

context index scan - $P index fetch next

Context index scanA| $P index fetch next Al Z+

context index $P index fetch next time

Context index scanA| $P index fetch next Al 7t

context index scan - $LX index fetch start

Context index scanA| $LX index fetch start A| 7+

context index $LX index fetch start time

Context index scanA| $LX index fetch start A| Z+

context index scan - $LX index fetch next

Context index scanA| $LX index fetch next A| ZF

context index $LX index fetch next time

Context index scanA| $LX index fetch next A| Zt

context index scan - get min_doc_id

Context index scanA| min_doc_id 7t6t= Al Zt

context index find min_doc_id time

Context index scanA| min_doc_id 1= Al Zt

pe err sync

qc”t pe slave2} error syncE st=0l 22 Al ZH2 L
EHEH CF,

pe err sync time

qc”t pe slave2} error syncE st=0l 22 AZHS L
EHEH CF,

current block send

CI2 =0 M£8t 2= current blockoll CH st SAH S
LIEHAMCE,

current block send fail

CIE2 =0 M&8t 2= current blockoll CH St SAH S
LIEHAHCE,

current block send time

CIE =0 848 2 & current blockOl| CHEF EAH £
LIEFCH CF,

CCC send current - wait log flush

Number of times to wait for log flush before sending
current blocks to other instances

CCC send cur - polling flush done

Number of times to wait for log flush by polling for
current block service
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CCC send cur - polling flush done (failed)

Number of times to wait for log flush by polling for
current block service

CCC send cur - polling flush done (time)

Number of times to wait for log flush by polling for
current block service

CCC send cr - polling flush done

Number of times to wait for log flush by polling for CR
block service

CCC send cr - polling flush done (failed)

Number of times to wait for log flush by polling for CR
block service

CCC send cr - polling flush done (time)

Number of times to wait for log flush by polling for CR
block service

CCC CRAS wait for disk read CRASZ} disk read eventS CH 7|8t 2l 4~ 2 CHI| A[ZE
= LIEHHCE

CCC CRAS wait for disk read(time) CRASZ} disk read eventS CH 7|8t 2l 4= 2 CHI| A[ZE
= LIEHHCE

CCC CRAS wait for flush CRAS7} log flush eventE Ci 7| F &l G T 7| A[ZF
= LIEHHCE

CCC CRAS wait for flush (time) CRASZL log flush eventS Ci 7| et &l 3 O 7| A7t

S LIERAC,

CCC CATH wait for write complete

CATHZ} write complete eventE CH 7|8t &l 4~ 4! Cf 7|
A ZtS LIEHH T,

CCC CATH wait for write complete (time)

CATHZ} write complete eventS Cf 7| §F Sl 4~ & Cf 7|
Al ZtS LHEHAH T,

CCC CATH wait for write complete again

CATHZ} write complete eventE Ht= CH 7|8t SI4+E
LtEFAH CF,

CCC CATH wait for flush:scanq CATHZt log flush eventE CH 7| Bt Sl 4= S O 7| Al ZHS
LtEFEHCE

CCC CATH wait for flush:scanq (Icache down) |CATH7} log flush eventE Cf 7| St & 4~ Bl CH 7| A2t
LtEFEHCF

CCC CATH wait for flush:scang (time) CATH7} log flush eventE Cf 7| st & 4~ & CH | A|ZH2
LtEFEHCE

CCC CATH wait for flush:flushq CATHZ} log flush eventE Ci 7| Bt Sl 4= 2 i 7| A|ZHE
LtEFEHCF

CCC CATH wait for flush:flushq (time) CATHZ} log flush eventE Cf 7| st & 4~ & CHI| A|ZH2

LEHA T

CCC CATH wait for log flush again

CATHZt log flush eventE BH= Cf 7| 8t &l 5 LIEHA
=
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CCC CATH process scan q CATHZt scan queueE A 2|8t & = Y X 2| AlZHS Lt
EHEH CF,

CCC CATH process scan g (rsb cnt) CATHZt scan queueE M 2|8t & = Y X 2| AlZHS Lt
EHEH CF,

CCC CATH process scan g (time) CATHZt scan queueE A 2| et & = 2 X 2| AlZHS Lt
EHEH CF

CCC CATH process flush wait q CATHZ} log flush queueE X 2| et &l 3 X 2| A[ZF
= LIEHHCE

CCC CATH process flush wait g (msg cnt) CATHZ} log flush queueE X 2| et &l 3 X 2| A[ZF
2 LIEtHCE

CCC CATH process flush wait g (time) CATHZ! log flush queueE A 2let &l & ME| AlZt

= LtEHH T

CCC CATH process flush wait q for others CATH7} CtE CATHS log flush queueE Cf &1 A 2| &t
Bl & LIEHHCE

CCC CATH process flush wait q (skipped) CATHZ} log flush wait queue X 2| £ skipdt &l +& Lt

EHH CF.

CCC CATH invalidate lock CATHZ} lock invalidationg & F Sl 4~ & A[ZHS Lt
EHH CE.

CCC CATH invalidate lock (failed) CATHZ} lock invalidationg 2 st Sl 4 3 A|ZHS Lt
EHH CF.

CCC CATH invalidate lock (time) CATHZ} lock invalidationS 3 5t Sl 4~ 2 A|ZHS Lt
EHH CF.

CCC CATH down Icache CATHZ} down_Icache flag& =1 lock downS <+
ot Sl AlZhS LIEFH T

CCC CATH down Icache (time) CATHZ} down_lIcache flag& =11 lock downg ¢+
ot Sl AlZhS LIEFH T

CCC CATH down Icache after flush CATHZ} log flush7t 2t2E A4S =216t lock down

= A Sl et AlZhS LHEHA T

CCC CATH down Icache after flush (time) CATHZ} log flushZt 2t = A2 2215110 lock down
Al

EToHaka o

CCC CATH down Icache after write CATH7 DBWRZ| write complete 20| 2t & A2
2015t lock downs & et 22 A|ZHS LIEHH
Ct.

CCC CATH down Icache after write (time) CATHZt DBWRZE| write complete 0| 2t2E A S
21015t lock downs 6 B2t A|ZHS LEHH
C}.
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CCC CMPT process async lock down CMPTZ} async lock down callbacks 43§t 214 4l
Al ZtS LIEHHCH

CCC CMPT process async lock down (time) |CMPTZ} async lock down callbacks 88t 34 4l

A ZhS LIEHHTE,

CCC lock down check failed

CCC lock down check failed (cath)

lock down checkOl| Al AT{f &t &l 4+ & LIEHHCY,
A

CATHZ} lock down checkO| M A $+ SI4~E LIEFHH
Ct.

S22
S/

My

CCC lock down check failed (cmpt)

CMPTZ} lock down checkO| A{ &Il 5+ Bl &5 LIE}
Ct.

M=

CCC lock down incompatible

incompatible pin mode £ /3l lock downoi| & f 5t Sl
&5 LIEHHCE

CCC lock down incompatible (cath)

CATHZ} incompatible pin modeZ 213l lock downoi|

aifet sl+F LIEH T

CCC lock down incompatible (cmpt)

CMPTZ} incompatible pin modeZ @13l lock downoi|

et sl+F LIEfHCE

CCC CRAS process flush wait g CRASZ} log flush wait queueE A 2|8t Sl4 L Al Zt
£ LIEHHCE

CCC CRAS process flush wait g (msg cnt) CRASZ} log flush wait queueE A 2|8t 314 L Al Zt
g LIEHHCE

CCC CRAS process flush wait q (time) CRAS7} log flush wait queueS X 2|8t 314 4l A7t
£ LIEHHCE

CCC CRAS process read wait q CRASZ} disk read wait queueS X 2|+ &l & Al Zt
= LIEHHCE

CCC CRAS process read wait g (msg cnt) CRAS7} disk read wait queueS X 2|8+ 314 L A7t
= LIEHHCE

CCC CRAS process read wait q (time) CRAS7} disk read wait queueS X 2|8+ 3l 4= L A7t

= LtEHH T

CCC send cur I1 - wait logflush

Number of times to wait for log flush before sending
current L1 block

CCC send cur 12 - wait logflush

Number of times to wait for log flush before sending
current L2 block

CCC send cur I3 - wait logflush

Number of times to wait for log flush before sending
current L3 block

CCC send cur undo header - wait logflush

Number of times to wait for log flush before sending
current undo header block
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CCC send cur segment header - wait logflush

Number of times to wait for log flush before sending
current segment header block

CCC send cur data - wait logflush

Number of times to wait for log flush before sending
current data block

CCC send cur index leaf - wait logflush

Number of times to wait for log flush before sending
current index leaf block

CCC send cur index branch - wait logflush

Number of times to wait for log flush before sending
current index branch block

CCC send cur I1 index branch - wait logflush

Number of times to wait for log flush before sending
current index branch block

CCC send cur others - wait logflush

Number of times to wait for log flush before sending
other current blocks

CCC send cr I11 - wait logflush

Number of times to wait for log flush before sending
CR L1 block

CCC send cr 12 - wait logflush

Number of times to wait for log flush before sending
CR L2 block

CCC send cr I3 - wait logflush

Number of times to wait for log flush before sending
CR L3 block

CCC send cr undo header - wait logflush

Number of times to wait for log flush before sending
CR undo header block

CCC send cr segment header - wait logflush

Number of times to wait for log flush before sending
CR segment header block

CCC send cr data - wait logflush

Number of times to wait for log flush before sending
CR data block

CCC send cr index leaf - wait logflush

Number of times to wait for log flush before sending
CR index leaf block

CCC send cr index branch - wait logflush

Number of times to wait for log flush before sending
CR index branch block

CCC send cr 11 index branch - wait logflush

Number of times to wait for log flush before sending
CR index branch block

CCC send cr others - wait logflush

Number of times to wait for log flush before sending
other CR blocks

CCC try lock failed - need log flush wait

Number of times to abort try lock for log flush wait

current block served:control file header

CtE =0 A&t current block S control file header
Etlof Cist SH E LIEIHCE,
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current block served:data file header

CtE L =0 M43t current block & data file header
Etelof Ci &t SH & LIEHCY

current block served:control file block

CtE L= =0 A &6t current block S control file block
Etelof Ci st SH & LIEHHCY

current block served:bitmap header

CtE L =0f ™ &t current block & bitmap header Ef
10l CH &t SH E LtEHHCE

current block served:bitmap block

CHE =0 ®&Et current block & bitmap block Ef
210 Ci et SA S LIEFHCE

current block served:extent map

CHE =0 ® &5t current block = extent map Ef g
of et SHE LIEHMHCY,

current block served:1st level bmb

CtE2 =0 A &6t current block S 1st level bmb Ef
0 et SH E LIEHH T,

current block served:2nd level bmb

CtE L =0f ™46t current block = 2nd level bmb Ef
0 et SH E LIEHHCY,

current block served:3rd level bmb

CtE L =0 ® &6t current block = 3rd level bmb EF
ol CHet SAH S LIEHHC

current block served:undo header

CtE =0 ®£3t current block = undo header E}
0 ek SH E LIEHH T,

current block served:undo extent map

CHE = =0l M58t current block & undo extent map
Etelof chet SH S LHEHAT

current block served:undo block

CtE =0 ™45t current block 5 undo block EFE]
of ci st SAH E LIEFHCE

current block served:segment header

CHE L =0 ™ &8t current block & segment header
EtJoll cH et SAHE LIEHHCY

om T

current block served:data block

>|

CIE2 =0 ® 56t current block & data block EFE]
of ci st SAH E LIEFHCE

current block served:index branch block

CHE L =0f & &6t current block & index branch block
Etlof CH st SH E LIEHLCE,

current block served:index leaf block

CE =0 &£t current block & index leaf block
EtQloll Ch st SAH S LIEFHCE

current block served:sort block

CtE L =0 M &6t current block = sort block EFR) O
Ch et SAH E LtEHACH

rol

current block served:lob block

o

rot rim

St current block = lob block EF] 0fl
LHC},

=

om H
In
nn <L
ol
op>

sl
e

L}E]

L,

current block served:reading block

o

I°
2 1
o
rol

H
n

of

tS

RN

& Tt current block = reading block Ef
S LIEHHCE
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current block served:others

CI2 =0 & %35t current block & 7| E} block EFHY
of Ci &t SAH & LIEFMHCY.

current block received

CHE L= £A8F 2 E current blockd| CH &+ S 4|
£ LtEHHCY,

current block received RTT

CtE L =M £A8F 2 E current blockdl| CH &+ S 4|
£ LtEHHCY,

current block received:control file header

CtE L =0|Ao £AI8t current block = control file
header Et0f| Ci et SAH S LIEHHCH

current block received RTT:control file header

CtE L =0|A £AI8t current block & control file
header Et0f| Ci e+ S A S LtEHAHCH

current block received:data file header

CtE £ =0 A =418t current block & data file header
Et0 Cist SH E LIEHHCE,

current block received RTT:data file header

CtE L =0 A =218t current block & data file header
Et0 Cist SH S LIEHHCE,

current block received:control file block CtE L =0|M =St current block = control file block
Et0 Cist SH S LIEHHCE,

current block received RTT:control file block |CHE = =0 A =418t current block = control file block
Eto Ci st SH S LIEHMHCE,

current block received:bitmap header CHE =0l A =4St current block = bitmap header
EtJoll cH et SAE LIEHHCY
current block received RTT:bitmap header CHE L E0|A 4415t current block & bitmap header

-

EtQIoll ChH et SAHE LHEHH T

current block received:bitmap block

CHE L E0|A A8k current block & bitmap block
EtJoll cH et SAHE LIEHHCY

current block received RTT:bitmap block

CHE L E0|A A8k current block & bitmap block
EtJoll CH et SAE LIEHHCY

current block received:extent map

CHE =0 A 4218t current block & extent map Ef
240l CHet SAE LIEHHC

current block received RTT:extent map

CHE =0 A 418t current block & extent map Ef
210l CH et SAH S LIEHHCE

current block received:1st level bmb

CtE2 =0 A £AIEt current block & 1st level bmb
EtQof st SAH E LIEHAHCY

current block received RTT:1st level bmb

CtE2 = =0 A £AIEt current block & 1st level bmb
EtQof tist SAH E LIEHAHCE

current block received:2nd level bmb

CIE L =0 A £=AISt current block = 2nd level bmb
EtQlof| CH st SH E LIEHHCE
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current block received RTT:2nd level bmb

CI2 =0 M 4= A8t current block 5 2nd level bmb
Etlofl Ch st SAH E LtEFHCE

current block received:3rd level bmb

CI2 = =0 M £Alst current block = 3rd level bmb

current block received RTT:3rd level bmb

CI2 = =0 M £Alst current block = 3rd level bmb
Etloll Ch st SAH S LtEFHCE

current block received:undo header

CtE L= E0|AM 4418t current block 5 undo header
Etelofl cist SAHE LIEHHCE

InJ

current block received RTT:undo header

CtE L= E0|AM £AI8t current block 5 undo header
Etelof CH st SH E LIEHHCY

current block received:undo extent map

=

ot current block & undo extent
| S LIEHALCE

CHE L EO0M 2
map Et ol CH St S A

current block received RTT:undo extent map

CtE =0 M £=AISt current block & undo extent
map Et0l| CH ek SH & LtEHHCE,

current block received:undo block

CtE L =0 A 448k current block = undo block Ef
ol CHet SAH S LIEHHC

current block received RTT:undo block

CtE =0 A 4=AlSk current block = undo block Ef

10|l Ci ot SAH S LIEFHCE

current block received:segment header CHE LEO0A £S5t current block =& segment
header E+QJ0l| Ci 5t SA & LIEHHCE

current block received RTT:segment header |[CHE T =0|AM 4S8t current block & segment

header Et0f| CH &+ SAH S LtEHHCY

current block received:data block

CtE = =0 A £AISF current block & data block Ef
Qlofl o st SA E LIEHACY.

current block received RTT:data block

CtE =0 M =AISt current block & data block Ef
Qlofl o st SA E LIEHACY

current block received:index branch block

CIE =0 A £AIEt current block = index branch
block Et 0| CH S+ SAH E LtEtHCE

current block received RTT:index branch block

CtE T =0 %Al current block = index branch
block Et 0| CHE+ SH E LtEtHCE

current block received:index leaf block

CIE2 L =0 M 448 current block = index leaf block
Etelof ci st SAH E LIEFHC

current block received RTT:index leaf block

CtE2 = =0 A 418k current block = index leaf block
Etlof CHst SH E LIEIHLCE,

current block received:sort block

CtE L =0 A £ A5t current block = sort block EF2]
of Ci st SAH & LIEFMHCY
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current block received RTT:sort block CtE = =0 M £ AISt current block & sort block EF2!
of cf st SAE LIEHHLCE

—

current block received:lob block CtE =0 M =AMt current block & lob block EF
of chet SAE LIEHAHCH

current block received RTT:lob block CHE = =0 A =4It current block = lob block EF
of cf st SAHE LIEHHLCE

current block received:reading block CHE L EOo| M £=AISt current block & reading block

EtQioll Ch et SAHE LtEHH T

current block received RTT:reading block CHE L =0 M =4St current block 5 reading block
Etoll ci et SH E LIEHHCE
current block received:others CHE L =0 M =4St current block = 7| El block EF

210l thet SH S LIEHACE

current block received RTT:others CtE = =0 A &St current block & 7|E} block Ef
0 et SH E LIEHHCY,

Number of block lock get fails by writing current blockOfl CH St lock 23 0] lock cache block
222 elo| M=K 2 FR0l tiet SAE LIE
HHC

Number of block lock get fails by block waiting |current blockOfl CH et lock 2&0| CtE EEEFH
current blockS 7|C2[ 11 A7| T 20| M2 = X| 42
40| cf et SA S LIEHA T

Number of block lock get fails by compatibility |current blockd| Clf $F lock 20| 22 L= =9| CHE Al

89 lock 21t = | K| §FOF M E|Z[X] 22 E 20
ti et SH S LIEHHACE

Number of block lock get fails by blocked by  |current block0i| Ci 8 lock 2 80| CtE ==29| lock 2
other instances Aot S etE X pFot M| X| 2 Z R0l thHet SA
£ LIEHHCE

Number of block lock gets ignoring starvation |current blockOl| Cif 8t lock 2 80| CHE = =9| lock
of other instances it s etelX| X2 H5 SosS fIs HA ME|st
= &0l cf et SH E LIEHHC

—

i

2 LEZ2E lock down RS ©oLt o

owner in the ccc lock holder M ol L™ AlZF SO lock downS SHA| @410 Q=
St 2A Mo 2Fs HA XMelste ZR0l tie

SHAE LtEHACE

Number of down convert rejects despite no ct

memory tuner drift HE2 FUHZEHEZ ECZE d2s AXUE O
foreground 2 memory bound £ A AS 58S Lt
EtH Ct.
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memory tuner drift calc time HEZ S HEZE EBZE AES ZXFHES o
foreground £ memory bound £ XA A2 =S Lt
EHEH CF

memory tuner prof register Hez2 FH =20t SE= LIEHHCH

memory tuner prof register time Hee FH Z20Y S5 LIEFHAC

cursor close JC_CURSOR_CLOSE«= cursorg 22 &2 +#

o 5149t Zel AlZHS LIEHCH,

cursor close time

JC_CURSOR_CLOSEE cursorg 22 &S ¢
ot Bl4-ot HEl AlZhS LHEHA T

cursor close all

S20|HE XS OfX1 cursor & o

JC_CURSOR_CLOSE 0} ofL| 2} L{ X

= 2 E cursor close 2 0f| Cf 8+ 3142
LIEHH CF,

cursor close all time

=

EC0|HE R2FES AKX cursor E dfiAS
JC_CURSOR_CLOSE %0t ofL|g} Li £ oz
&= 2 & cursor close &0l CHEH &l =2 3
= LIEHHCE

—

reply message plus log flush waiting

=
o
o
Q
(m
ko
ox
1o
ne
°
>
ne
e
1A
o
010
m
2
>
Ral
i
H

N
+>
K [
!
ru
=
Y
mjo
r
m
|-F
inl

reply message plus log flush waiting time

=
o
o
Q
(m
ko
ox
1o
ne
°
z
ne
re
1A
o
0l0
m
=)
>
Ral
i
H

ot
+>
i I
!
ru
Pl
N
mjo
r
m
|-F
n

log flush waiting

]
o
e
m
=0}
o O
a8
°
=
ne
re
1A
o
010
n
2
>
Pal
i
Ho

=
c
n
>

s
=)
)
N

— mo N
e

= >
gt
rr
jin]
o
I
e
mjo
4>
0%
ror

4>
o
nw @
ru

m

log flush waiting time

o
=l
e
(m
0| >
Ly
o
z
ne
e
1A
ro
0l0
n
=
>
Ral
i
HL

Q WO | pjo go MO
— Mo N
re
Ral
ol
rr
Q
el
™I
I?
mjo
P
02
_(?ﬂ

O

=h
c
n
>

DL 1 1]
4> i=l
o

o
n <@
ru
>
™
mo o
m
-
a

write reply message(syscall)

o
=l
e
[m
0]
oz
mo
ne
o
x
ne
[
Al
ro
0[0
— I
=
>
Ral
i
r H

s 2 s
£
m
0
>
Sl
-
ro
=
N

mLUE
= P
N W
m 2 <

write reply message time(syscall)

o
e
(m
o
o

>
= = 1o
ne
o
z
ne
e
1A
o
0l0
— I
=
>
Ral
i
> H

3

el

b >
b

reply msg processing for sql

=
I~
lu| Mo
=
£
=
n

A 2 =T SEf0IUES Y HAX S
TBMSG_PREPARE, TBMSG_EXECUTE,
TBMSG_EXECDIR, TBMSG_PREPARE_EXECUTE,
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TBMSG_EXECUTE_UDT, TBMSG_PREPARE_EXE
CUTE_UDT Et el HAIX|E X 2| &t =01, reply msg
E 2= ZYS TS5 22 AZHS LIEfH

Ct. (case 1)

reply msg processing time for sql fZd 2 =71 ZE0HES 2F MAX SO0
TBMSG_PREPARE, TBMSG_EXECUTE,
TBMSG_EXECDIR, TBMSG_PREPARE_EXECUTE,
TBMSG_EXECUTE_UDT, TBMSG_PREPARE_EXE
CUTE_UDT Et& Q| HlA| X[ £ A 2|5t =0, reply msg
|

g 2= HYE sdct A2 2B AZHS LIEH

Ct. (case 1)

reply msg processing for others Q4 MY ETE Z2M0|HES 2F HAX SO
TBMSG_PREPARE, TBMSG_EXECUTE,
TBMSG_EXECDIR, TBMSG_PREPARE_EXECUTE,
TBMSG_EXECUTE_UDT, TBMSG_PREPARE_EXE
CUTE_UDTE A 2| & LtH X| Et o] M A| X[ & & 2| 5t
20l, reply msgE EU= AP S sASH s DB

Al ZtZ LIEHEH L, (case 2)

reply msg processing time for others fZ 2= Z20[HES 2F MAIX SO
TBMSG_PREPARE, TBMSG_EXECUTE,
TBMSG_EXECDIR, TBMSG_PREPARE_EXECUTE,
TBMSG_EXECUTE_UDT, TBMSG_PREPARE_EXE
CUTE_UDTE A| 2| & LI X| EtQ 2| M| A|X| & A 2| &t
=0l reply msgE 2= HHS sdet 2 A8

Al ZHS LIENHH T (case 2)

commit by msg A4 M EIH ZEEO[HES 2F HAX o
TBMSG_COMMIT(commit 2&)S X 2|st=0 =

S 45t 5140 Zel AIZHS LIEHICE

commit by msg time fZ 24 =7 ZE0[HES 2F MAX F
TBMSG_COMMIT(commit 3&)2 Az|st=0 =

S 4B 240t HEl A|ZHS LIEHACE

rollback by msg fZ AP =7 ZE0[HES 2F MAIX o

rollback by msg time Q4 MY ETE Z2M0|HES 2F HAX o
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msg long read

A M =T S2H0|HES F MAX Zo
TBMSG_LONG_READ(LONG O O|E{ read)S A 2| 5}

=0 S s sdct Se2 28 A ZHS LIEHHT

msg long read time

A M EJ S2Io|HES KF MAX o

A
- AT
msg lob 4 MY ETH ZFE0|HES 2F HAIX| S0 LOB
READ/WRITE S LOBX & et 285 XME|st=0
HAUS GBS AT A ZHS LIEHHTH
msg lob time AZ 2P =71 SE0[HES 2F HAIX| S0 LOB
READ/WRITE & LOBX #&HSH @™ E AMelst=
HAg sAst S A2 A[ZHS LIEHHCE
msg xa fZ £g =71 20U ES 2F AKX S0 XAt
ATt Y S Me|st=d HYS sAHot sl st HE
AlZHS LIEHHCE
msg xa time 4 28 =71 SE0[HES 2F MAX] S0 XAt
HHSH Y S XMe|sted HYS sHot S st HE
Al ZtE LIEHH T
msg dpl Z AP EIJ Z20|HES 2F MAIX SO0
DPL(Direct Path Loading)Z} &#&H s 8 S X 2ls5t=
O &S Aot Sl 42 A|ZHS LIEHHTE
msg dpl time fZ AP =7 ZE0[HES 2F MAIX o

DPL(Direct Path Loading)Z} &#&H st HE S A 2|5t=

O S sdet S 22l AlZhS LIEHHTE

msg dblink 2pc

Homogeneous DBLink2| & M A|X| 50| 2 Phase
Commit & Global TransactionZ} 226t @S X 2|
st=r AU 5S40 A2l A|ZFS LIEHHCE

TH= Tod

msg dblink 2pc time

Homogeneous DBLink2| 28 M AIX] S0 2 Phase
Commit & Global Transactionz} 22st @H S A2
St A e s e St 48 A[ZhS LIEHHDE

msg tsam

msg tsam time

search_v3-sgmt_search_v2 force

search_space_v3 Of| A target freeness 7} 75-100 &
©f, licache 7} refresh =X| Qo ZLAEZE
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search_space_v2E Ei? S¢ts €322 s+ U
EpeH Ot

search_v3 new-sgmt_search_v2 force search_space_v3_new0i| A{ target freeness 7} 75-100

 mf, lIlcache 7} refresh =X QO
search_space_v2& Ef? s7t5 &2 sl+E L
EpH CF

sgmt_search_v3 retry sgmt_search_space_v30{ Al target_freeness& 7%
blockS & XA| 23l searchE X A| =&t &l 4= & LIEFH T

sgmt_search_v3 retry - count sgmt_search_space_v30l|l A target_freenessE 7%
block2 & X| 23l searchE M A| =8t &l £+ E LIEHAHCY,

sgmt_search_v3_new retry sgmt_search_space_v3_new Ol A| target freenessE
7+& blocke &KX 2ol searchE MAI =8 SI+E Lt
EHH CF.

sgmt_search_v3_new retry - count sgmt_search_space_v3_new Oi| A target freeness&
7tZl blocks B X| 235l searchE MAI =S Sl 4+E Lt
EFCHCF

sgmt_search_v3 run v2 sgmt_search_space _v30| A retry E4 =1} £
timeout2 £ 2150 search_space_v2 =
M S ot SIS LIEHHDY

sgmt_search_v3 run v2 - count sgmt_search_space_v30l Al retry 2& =3} Ei&
timeout2 2 9150 search_space_v2 E& 22 Z7t
M S ot SIS LIEHHTE

sgmt_search_v3_new run v2 sgmt_search space_v3 newOl| A retry Sl Z1} &
= timeout2 £ Q15t0{ search_space v2 EXC 2 &
HEME +AlSHSI 5 LIEHHTE

sgmt_search_v3_new run v2 - count sgmt_search space v3_newOl| M retry 814 =1} &£
= timeout2 £ Q15t0{ search_space v2 E&2 2 &

et S S35l 5 LIEFHCH

hint dba TableO| M ZF rowE F7t5t7| I5H, hint DBAS At
23510 6§ 7 3Zt0] A= blocke &80 A E5t=
MA 2l +5 LHEPACE

hint dba get fail TableO| M ZF rowE F7t5t7| ?I5H, hint DBAS At

2510 {7 27t0] Y= blockS &28{ 11 A =5IH
oL}, s E blocke exclusive modeZE &&= O Aluj &t
ZRE LIEHHCE

hint clear TableOf| AHE2 row

£ F7tst7| 25, hint DBAS At
8510 {7 S0 U

t
blockE &&= &12[S0M

=

M

L=
—
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5l & blockoil & 0| &f2| Z7+0] g10{ M hint DBAE clear
St= 49 S LIEHH T

wc hit Cache”t O| & =l +~& LIEHHCE

WC miss M AHE 7Hs 8t Execution ContextsE &HX| Xt 3l

S LIEHH T

reset hash in ctx

reset hash in ctx time

jc time reversal count

Al AIZH0] SfRE| = B A0| 2B 2

g =
of chet SAE LHEHAHCE

jc time reversal sum

jent Al 2t §JA|A|7+0| M= SAMO| BHAY BE A 2

of chet SAE LtEHAHCE

rowid sort prefetch

rowidscan ‘= =0 Al rowid0l| 3 &5t= CR blockE &
=Y o, 218t blocks S0IM 2=z HR235ICHL
TR = blockS OI2] 4N 2= 7|500AM 2{oi =2l
block =& LtE}HCE

Obt

rowid sort prefetch total cnt

o fr
@)
Py
o
o
Q
Q
jo

rowidscan ‘= E0{| A rowid0|| 3l &5t
HEY mf, 215t blockE =0|A Y22 ERFIC}
HHE = blocks Al2] Q 7|

& block &~ & LtEIHH Ef.

index continous block count

index branch blockOfl Al FO0{ &l key 20 5= child
block2 %ot Z+ ijf, 3+2 child block2| TS block £ 0|
A& E block addressE = 4%, A5 E block +5
LIEHA T

index continous block sum

index branch blockOl|A{ FO{Zl key zt0l St= child

blockZ &0t & I, &2 child block?| CtZ block EOI

A= E block addressE %= 4%, HSE block &
LHEHH CF,

buf get prefetch request count

prefetchE R & &+ Sl 4 2| block 7§ & LIEHMHCY

buf get prefetch request block sum

A
T

S S
ASESEIERS

prefetch& @} block 7§ =& LIEHHCE

buf get prefetch done count

rn

RH St prefetch7t 2t2
blocke| 7§ 4~& LtEFMHCE

3149} prefetch7t 22 &

buf get prefetch done block sum

A 6t prefetch7t 22 = 314
blocko| 7§ 45 L}EFHCY,

@} prefetch7t 22 =l

multi block read invalid block count on pga

MBR (Multi Block Reader)A| invalid(DBA mismatch,
checksum error) 8t block®| 7§ & LtEHHCY,
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multi block read invalid block sum on pga

MBR (Multi Block Reader)A| invalid(DBA mismatch,
checksum error) 8t block®| 7if & LtEFHCY

get multi block read count - requested

MBR (Multi Block Read) 2% =l 42} block2| 74 4
HEl blockE S 27| 22 E AlZtS LIEFH T

get multi block read count - block count

%
MBR (Multi Block Read) 2% =l 42} block2| 74 4
HEl blocks S ¢47| 22 E AlZtS LIEFA LT

get multi block read count time

MBR (Multi Block Read) 238 =l =2} block2| 74 4

HEl blocks S 27| 22 E AlZtS LIEFA T
multi block read check on cache - requested |MBR (Multi Block Read)0l X &= block & buffer

=
cache0l| = block2| 7H =2} 1 blocke 2 &7| 9T

A ZhS LIEHHTE,

multi block read check on cache - block count
not on cache

MBR (Multi Block Read)0ll Z&E block S buffer
cache0| = blocke 2442} 1 blockE& 7| ?l ¢t
A Z+S LIEHHCE

multi block read check on cache time

MBR (Multi Block Read)0l Z&E block 5 buffer
cache0l 2! = blockQ 7442} 1 blockES &t7| @&t

AlZHg LIERA Y,

MBR check cache cr pin fail - reading MBR £ issuest?| O|&0f i/o7t 2 RFHX| cacheE A
AFSHO] hitE blockoi| CHSHY cr ping &OtF=O, O]
W cr pinOll & uj ot &R0l LBt & +F LIEHATE

MBR check cache cr pin falil - irec MBR E issuedt”| O|™0f i/o7t 2 2 $HX| cacheE &

Atstod hitEl blockOl| tH 5t cr ping &OHF=Cl, Of
T cr pin0i| A @ st A 0| Cifst S5 LIEHHCE

multi block read check fail retry

multi block disk read & %, disk0i| A{
dbaZt 2FE dbalt YX|st=A| oISt} of
Ol A 242 block?l dba2t 2 = dba”t LX|5HA| 2=
CHH multi block disk readS X A| =5t=0,

MAlzet S+&

21 2 block<
FOF disk

= event

= multi block disk read& L}EFLHCF,

multi block read check fail retry cnt

multi block disk read =& ¥, disk0ll Al 2|2 block<]
dba”’t 2 E dba®ll YX[st=A| =HQI Lt THE disk
Oil A block?| dba2l 2 El dba”l Y X|otX| L=
CHH multi block disk readE M Al =st=0|, £ event
= multi block disk readE M A| =5t &l &~ & LIEFHCE

ol
211

1o r
ol

I'

hash group by Hash Group ByOiA| Hash Tableg Tt=E=0 AR F
A Z+S LIEHHCE
hash group by - htbl build time Hash Group ByOlA| Hash Tableg Tt=E=0 AR F

A ZhS LIEHHTE,
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hash group by - grouping Hash TableS 0| &3 et &5 Al Atstd 2 S
ot =0 A2 FE A ZES LIEFHCT

hash group by - grouping time Hash TableS 0| &3l e &5 Al Atstn 2=
DtE =0 AR F A[ZHS LIEHHDE

hash group by - rebuild

GroupingO| 7ts¢t 37|19 PartitionS =2tA Hash
Table2 S & StCt. LIH X| Partition2 Sort Segement
of M&EHM Zest HZelE &25ict 0|E <sl
Partition 37| 2| A4t} H&E, Sort Segement2| Swap
infout X1 S 43 BHC

TH=

-

hash group by - rebuild time

GroupingO| 7t&58 37|9| Partitions Z22tA Hash
Table2 =& S+t LIH X| Partition2 Sort Segement
of XM Z23t HZ2lE LSt 0| <Idh
Partition 37| 2| A £+t HE, Sort Segement2| Swap

infout &= s~ otCt

hash group by - loop

\I
1 o

q

=)

StLtQ| Partition2 Hash TableZ £HS 4 &
° &

2= Partitions N7H 2| Sub-Partition2 2
1 Hash Table 4§44, Grouping, Rebuilding ¢l S 4
SHSHCH O] A2 8 HO| M2l & JAS WK Par

tition= L0 HH=ECt

S
=
(LN

ol

hash group by - loop time

N
1o o

2

of

5tLtQ| PartitionS Hash TableZ 2ts 4
° a5t

2L Partitions N7H 2| Sub-Partition2 2
11 Hash Table ‘444, Grouping, Rebuilding &g &
SHSHCH O] A2 8HHO| M2l & JAS WK Par

titione Lt+04 5= C},

S
=
(LN

[oll

hash group by - htbl build (in loop)

Loop 420 Al Hash Tableg CTHE =0 AR E AlZHE
LIEFHCY,

hash group by - htbl build time (in loop) Loop 420 Al Hash Tableg TtE =0 2R E AlZtS
LIEHA T

usgmt get current DML 8 S <lsi undo blockS current2 & &t
B4 S A ZHS LIEH D

usgmt get current time DML &8 5& 95l undo blockE current® 27 &t
B4 B AZHS LIEHDE

usgmt get cr

—o o

consistent reade =2 9ol undo block® CRE 2%
B4 2 A ZHS LIEHH T

ol

usgmt get cr time consistent readS 2 2|3l undo block& CRE R st
Sl4 U AZHS LIEFHCE
dsgmt get cr Table2) = =

d blockd Ciall CR imageE Tt=
s=

of gt o LIEFH Y.,
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dsgmt get cr time Table2| 57 blockoll CH3H CR imageE PtE= &Y
Ol CHet == LIEHALCE.

isgmt get cr Index2| £7& block0l| Cisi CR imageE Pt== &Y

isgmt get cr time

Index2| £7& block0l| L3 CR imageE Bt=+=

b
1%

isgmt get crin Ivl

Index0l| Al =0 &l key 42} snapshot= 7HX| 11 index
leaf block2| CR imageE == &Y0| Cist 52

LIEHHCF,

isgmt get cr in Ivl - get_cr call count IndexOll A =0 &l key #t2} snapshotE 7HXA| 11 index
leaf block2| CR imageE PtE= XYHO| Cist §52
LEHHCF.

isgmt get cr in vl time IndexOll A Z=O{ &l key @t2} snapshot= 7HA| 11 index
leaf block®| CR imageE PtE= &0 Ciet §52
LIEHH CF,

isgmt get new blk

Index0fl DMLE 4
Aol Ci et § 52 LIEHAHLCE

=2 5t7| ol A 22 blockg &&= &

0

isgmt get new blk time

Indexdl DMLE &
Aol Ci et d 52 LIEHALCE

=2 35t7| ol | 22 blockg &&= &

0

o o=

isgmt get new blk - search space

Index0ll DML &5t7] 2ol M EZ2 blocke 32
f, 8 Z7t0| AU = blockS 3= THAO| CHEL M S S

— = X L- L— — O
LIEFHCY,
isgmt get new blk - search space time Index0ll DMLE & 35t7| ?lsf MZ2 blocke &
I, 7 370 U= blockS &= AN st sS

LIEHA T

sgmt format

ﬂJ

block format & s~ & LIEFHCY,

sgmt format get I1bmb count

I1 bitmap searchs format =& Sl4& U A|ZF SHE
LIEHACY.

sgmt format get [1lbmb time

I1 bitmap searchs format <
LHEHHCF,

]
]
4>

a
>
[
ofm
)
i

sgmt format block

block &2 format =!

sgmt format block count

sgmt format block time

&~ L
block T2/ format Sl 4~ & Al ZF 2tH S A E LIEHH T,
&~ L

block =2| format =

sgmt format set bm count

formatA| bitmap= A &6t Bl A AlZH 2 SAHE
LHEFHCF,
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sgmt format set bm time

L

formatAl bitmapS AT S L AZE 2 SAHE
LIEHA T

search_space_get 11 _no_wait

insertA| 7t& &7+0| = blockE nowaitZ 28 5t1l
SRR et Sl B JHE blocks H2 S,
FH oAl A ZHS LIEFACE

search_space_get 11 _no_wait-success

insertA| 7+& & 7t0| U= block= no wait= R’_éiﬁ

[

search_space_get 11 _no_wait-time

search_space_get 11 _no_wait_cur

QYIS UHYBBES, B Y ATS LIEHH

search_space_get |1 _no_wait_cur-success

insertA] 7+2 &7t0| U= block= current no wait=

QMsHSl4 9l MESHSIL 5™ £ A|ZHS LIEFH

search_space_get 11 _no_wait_cur-time

search_space_|1_no_wait_can_use

search_space_|1_no_wait_can_use-time

search_space_get 11 wait

search_space_get_I1_wait-success

search_space_get 11 wait-time

5
w
@
>
N
[0
Ok
[
o

o
T

0 o
o
O
Q
1
s
o
HU
ko
o
_o'ﬂ
kl
Okl

search_space_get 11 wait_cur

T 8 Al ZH -
insertA] 7t &7t0| U= block2 current wait® 2 A
st 2 g8st sl =8 a3 A 7S LIEHHCH
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2 A

search_space_get_|1_wait_cur-success insertA| 7+& Z7+0| L= blockE current wait®2 23
otele Sl 430 Sl 58 o Al ZtS LIEHT

search_space_get_|1_wait_cur-time insertA| 7+ & 7H0| = blockS current wait® 2
ot Sl 430 8l 58 o A ZtS LIEHT

search_space_|1_wait_can_use insertAl 7+ & 70| = block2 current wait® 2
ot = AA 7H8 S7H0| Y =X 2elst &l B 55 4
A A|ZHS LIEHHCE.

search_space_|1_wait_can_use-time insertA| 7+& Z7+0| = blockE current wait® 23
ot = A 78 S7t0| U =X &elet Bl U =8 £
St AlZHS LIEHHCE,

Number of times CR request blocked by CUR |current blockOfl CH §F lock 23 22 Q2lsll CR block £

request ol Z|tte| Al Bl = E 20 thot =5 LIEFH T

Number of blocks CR request blocked by CUR

current blockOl| CH 5t lock R M 2 2 215 CR block

request Ho| 7|che| A &l = Z <ol st &5 & LIEtHCE

Total CR blocked time by CUR request current blockOl| Ci 8t lock 2 2 2 9I5| CR block 2
Ho| 7IChE|A &= Z R0l et &5 S LIEHHCE

Number of conflict DBA while scanning candi |buffer cache2| hash tableOf| A conflict7} &4 &t &l 4

date bh

S LtEfEACE

Number of times CCC Clean CR created from
CUR

C =
— =

Lock= downdti! Current blockS clean CRZE B

3|

Number of times CCC PB created from CUR |LockE downdtil Current blockE PBE THE = 3|4

Number of times PB merged - try PB3|+E Z£0|7] ¥l Current blockS gH0I2 & &
A St= PBE clean CRZ ZtE &= 3|4

Number of times PB merged - success PB3|4+E £0|7| {5l Current blocke &ot2 = =
Mot= PBE clean CRZ HE&= 3|4

get new bh for CCC Remote nodeOi| M 22 =2 = X &5t7| 25 ACSD
WTHROI| A bhE 7tH 2 3|4

get new bh for CCC - fails Remote node0i| M &2 == X &35H7| 2o ACSD
WTHROI|A bhE 7t4 =0 & ilf/sleeptt &l 4=

get new bh for CCC - sleeps Remote nodedi| M &2 =S X &35H7| 2l ACSD
WTHROIIA bhE 7t8 =0 & ilf/sleeptt &l 4

Number of fails getting new bh for CCC CR on |[Remote nodeO| M 22 £21 2 X &5t7| 2/ WTHR

WTHR Ol M bhE 7t @ =0 dufst 2|+

Number of received CURRENT block moved |Remote nodeO|A{ 22 Current block0 CH3H HIZ

into hot Iru HOT block2 2 A3 st 3|4
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Number of CCC out-of-order messages

current block/CR blockz} &6t M| A| X| M 2| & out-
of-order M A|X| 7t &t 5t= AL
EtHCE

=
it
_(')E
Qk
1
o
i

Number of CCC messages processed

current block/CR block} &&HSH HA|X| & X 2|5t=
giof Z2l= AlZtof C 8t &5 S LIEFHCE,

Number of CCC messages dropped

current block/CR block} &&H St HA|X| & X 2|5t=
ol d2l= AlZHof| Cf 8t &= 2 LIEtHCE,

Total Times to process CCC message

current block/CR block} &t&H St M A|X| & X 2|5t=
giof Z2l= AlZtof Ci 8t &5 S LIEFHLCE,

recreatable chunk cache out

JC_RECR_CACHE_OUT < shared pool2| recreatable
chunks0fl X AZ 0| 7t+& €t recreatable chunk= & CH
SO 2 M 22 E ol Xl 5t0f shaed pool M 222 Of &
272 SPSE RS £HEH SIS S LIE|HCY

number of begin tx

transaction begin(idle undo segment search, undo
segment header?| slot &2 2! tx § = alloc ) &3

B4 U N 4 A7 LERCY,

total times to begin tx

transaction begin(idle undo segment search, undo
segment header?| slot 2 2 tx = alloc §) &=
84 U T8 % AZHS LIERHCE

number of getting undo ts

rir

transaction begin 2t & undo tablespaceE % =0
o
=

del S 55 A2t LHEHHD

total times to get undo ts

transaction begin 2¥ & undo tablespaceE =0
| =
=

H2 54 U £ F AZHS LERCE,

number of getting undo sgmt

I Of

pla]
rr

transaction begin 2}d

o ZE A Y A

idle undo segmentE
= LIEHHCE,

total times to get undo sgmt

transaction begin 2}¥ % idle undo segmentE &
o Zd2 sl 3 58 A Zt= LIEHHT

rir

number of getting undo block and apply

transaction begin 28 & transaction begin0| Z K st
7F2 undo blockol| CH &+ M A X 2| 314 2 F5 AlzZt
= LtEHH

total times to get undo block and apply

transaction begin 2} & transaction begin0i| & 2 5t
7t& undo block0| T et MA M2| 4 A 55 Azt
= LIEHHCE

r

number of getting undo block

7<

transaction begin 2t = transaction begin0i| Z 2 st
712 undo blocks €= 2l & ZEl A|Zhs LIEHH

C}.
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total times to get undo block

transaction begin 2} & transaction begin0l| Z 2§t

718 undo blocks ¥ = S+ ® Z2E AlZHS LIEHH
Ct.

profile checked

A A0 U= useroi| Cf BF Profile & & At =S
nal TaskZ F7| 8 AN S 5t =l =0, 6§ 7|0 A=
A ZtS LIEHH T,

profile check fail

A A0 U= userOfl Ci 8t Profile & 8 AR =2
nal Task® F7|5 AN otA = =0, 9 7|0 &2 2=
A ZtS LIEHHTE

0ok
i

profile check time

A A0 U= userof Ci$HP
nal Task® 7|5 A= 5t EIEHI, 7|0 2=
A7+ LIEFHH T

set session login/logout time Usert ZEJ0IA 2 HZE|0 EOQ0 EE 7|55}
A 2o HHst= S=5S LIEHHTE
set session logout time only Usert ZE10IA B2 H 220 EOQ EE 7| E5}
A 2o Ylst= &=5S LIEHHT
Total times to set session login/logout time Usert ZEJ0IA 2 H 220 EOQ EE 7|55}
A 2 wste s= g LiEHD.
update session profile login/logout time Usert ZE10IA| 28 H 220 2O EE 7|55}
A &1, O|Z Internal Task7t FI|EHSE EHA
_PROFILE_USERO| 7|S3tA 2L Zdst= 5=
LIEHA T
updated user count for session profile login/lo |UserZt 2 12IA| 37 H 220 2021 HFE 7| F5t
gout time A E 12, Ol Internal Task7t FI|HSE =MA
_PROFILE_USERO| 7|Z25tA 20 w5t gt=g
LtEFHCF
Total times to update session login/logout time |UserZt 2 QA &7 M 22[0] 232 {2 & 7| S5t
A =1, O|Z Internal Task?7t FI7|H 22 EHA
_PROFILE_USERO|| 7| S5tA M Ldst= 252
LIEHA T
CR block send CHE =0 ®& 6 CR block T[0T st =S Lt
EHEH CF
CR block send fail Ct2 =0 M£8CR block MA 0 Cjs+ =S Lt
EHHCF,
CR block send time CIE 20| 45 CR block A0 CheF =2 Lt

EFHCF,

CR block served:control file header

CHE =0 o

%5t CR block & control file header E}
ol et et=2

LIEHH CF
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R block served:data file header

CtE L =0 A% 6HCR block & data file header EFE!
| =

CR block served:control file block

b
o

CR block & control file block Ef
FEHAH C}

o 0
i
i
n
0o =
Joor

o
=2
=
o

r

CR block served:bitmap header

2

mo rx

T O | mo o
ro

= [
i
H

CR block & bitmap header E}¢/
Ct.

2
_?ﬂ
oo M1
I
m
=

CR block served:bitmap block

R block & bitmap block E+&!

=2
r
I of
o
(@)

_QE
Jqn
o
i
=
o

CR block served:extent map

of &St CR block & extent map EF2!0f|

CR block served:1st level bmb

0| %6 CR block = 1st level bmb EF O
Et

CR block served:2nd level bmb

CtE =0 &6 CR block & 2nd level bmb EFE!
C

CR block served:3rd level bmb CHE L =0f ® &8t CR block S 3rd level bmb Ef&!0j|
Lot &t== LIEPACH

CR block served:undo header CHE L =0 &St CR block 3 undo header Efe!0j|
Ciot &t== LIEFA T

CR block served:undo extent map CHE = E0| M&¢et CR block & undo extent map E}
210l CH et =S LIEHHCE

CR block served:undo block CtE L =0f M55t CR block & undo block EF!0f Cif
otet=S S LIEPHCE

CR block served:segment header CtE =0 M58t CR block & segment header Ef
/0] chot et== LIEHHCE

CR block served:data block CHE =0 M &5t CR block & data block EFR!0f| Cf
ot st== LIEfACE

CR block served:index branch block CHE L E0f| M&e CR block & index branch block
Etoll oot == LIEHHCE

CR block served:index leaf block CHE L E0f &t CR block = index leaf block Ef¢!
Off ciet &t== LIEHMHTE

CR block served:sort block CtE L =0 ®58t CR block & sort block EFRI0f| Cf
ot t== LIEfACE

CR block served:lob block CHE =0 M4 5t CR block & lob block EFIOf| Cf
ot == LIEfHACE

CR block served:reading block CHE L =0 &% CR block & reading block Ef2!0f|
Cf et &t= = LIEHHCE

456 Tibero 22| X} QHLHA{



s oy
CR block served:others CI2 - =0f M£3CR block 5 7| E} block EFJ0f] CH
ot & =S LIEHHT

CR block received

CR block received RTT

CR block received:control file header

CR block received RTT:control file header

CR block received:data file header

CR block received RTT:data file header

CR block received:control file block

CR block received RTT:control file block

CR block received:bitmap header CtE L E0| M 25t CR block = bitmap header Ef
210l CH et =S LIEHHCE

CR block received RTT:bitmap header CtE L E0| M 45t CR block = bitmap header Ef
210l CH et =S LIEHHCE

CR block received:bitmap block CtE L E0| A =418t CR block = bitmap block E+R
Ol CHet == LIEHALCE

CR block received RTT:bitmap block CtE L EO0| A =418t CR block = bitmap block E+R
Ol CHet == LIEHALCE

CR block received:extent map CHE L EO|AM £415t CR block & extent map EF! O
Ciot == LIEPACH

CR block received RTT:extent map CHE T EO|M 4415t CR block & extent map EF! 0|
Lot =S LIEPACH

CR block received:1st level bmb CHE L E0|AM 4415 CR block & 1st level bmb EF2
Ol CHet =S LIEHALCE

CR block received RTT:1st level bmb CHE L E0|AM 4415 CR block & 1st level bmb EF2
Ol CHet =S LIEHALCE

CR block received:2nd level bmb CHE L =0 A 48t CR block & 2nd level bmb Ef
10l CHet =S LIEHHCE
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CR block received RTT:2nd level bmb CtE = =0|AM £ A8t CR block & 2nd level bmb Ef
0l et &t=2 LtEHHCY,

CR block received:3rd level bmb CHE =0 M I8t CR block & 3rd level bmb EF
of Ci st &= LIEFHCH

CR block received RTT:3rd level bmb CHE =0 M =15t CR block = 3rd level bmb EF
of Ci st &= LIEFHCH

CR block received:undo header CtE2 =0 M &= A8t CR block & undo header E}¢
of Cf st &= LIEHHLCE

CR block received RTT:undo header CtE2 =0 M £ A6t CR block & undo header E}¢
of cf st &= LIEFHLCE

CR block received:undo extent map CtE =0 M &8t CR block S undo extent map
Etelof ci st &= LIEHCH

CR block received RTT:undo extent map CtHE =0 M 418t CR block & undo extent map
Etelof cist &= LIEHC

CR block received:undo block CtE2 L =0 A £AI8 CR block 5 undo block EF|0f|
CH ot &= & LIEHHCH

CR block received RTT:undo block CE L =0 M 448 CR block & undo block EFR{0f|
CH ot &t =& LIEHHCH

CR block received:segment header CtE L E0|A 445t CR block & segment header
Efelof ci st &= LIEHHCH

CR block received RTT:segment header CHE L E0jA 4S8 CR block & segment header
Etelof ci st &= LIEHCH

CR block received:data block CtE =0 M &8t CR block & data block EFR|Of
CH et &t =& LtEtAC

CR block received RTT:data block CtE =0 M &8t CR block & data block EF!Of
CH o &t =& LtEfHCE

CR block received:index branch block CtE L =0 A £4I8t CR block & index branch block
Etlof Ci st &t== LIEIHLCE,

CR block received RTT:index branch block CtE =0 A £4I8t CR block & index branch block
Etlof Ci st &t== LIEIHLCE,

CR block received:index leaf block CtE =0 A £AIEH CR block & index leaf block Et
ol CHEr =S LIEtACH

CR block received RTT:index leaf block CtE L =0fA £AITH CR block & index leaf block Et
ol CHet &= LIEHAHCH

CR block received:sort block CIE =0 M 448t CR block & sort block EF 0|
CH ot &t =& LtEtHCH
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CR block received RTT:sort block CHE =0 M 418t CR block & sort block Et&! 0|
Cf et &= = LIEHHCE

CR block received:lob block CHE L =0|AM £t CR block = lob block Et&l 0|
Cf et &= = LIEHHCE

CR block received RTT:lob block CHE L =0|A £418F CR block = lob block Et&! 0|
L et &= = LIEHHCE

CR block received:reading block CtE L =0 M 4S8t CR block & reading block E+2
of et &== LIEHHTE

CR block received RTT:reading block CHE L =0f M 48t CR block & reading block E+2
of et == LIEHMHTY,

CR block received:others CHE L =0 A A8t CR block & 7|El block Et&! 0
Cf ot &= S LIEHHCE

CR block received RTT:others CHE L =0 A £4I8F CR block & 7| El block Ef&! 0
oot &= S LIEHHCE

CCC send CR CHE = EZ CR blockg ®™ &35t= 4 %2t log-flush O
22 ool 4ufst= B0 Chet =3 LIEFHCE

CCC send CR - wait for logflush CHE = EZ CRblocks &< M, log flush7t 2t & &
X| 2Ot log flushE CH 7| 5t1 ME TSI~ LIEHHCE

CCC send CR - skip waiting for logflush CHE =2 CR blockg ®&& M, log flush CH7| 7t
ZRotX|2HOi 7| Y & M ekctn ME o &l & LE}
L}

CCC send CUR - skip waiting for logflush CHE L E 2 current blockS ™ & & M, log flush CH 7|
7t ZRSHAEH O Y| DS WEfstn MES B E

LIEHA T

pending tx insert

2PCO| A pending tx § 2 & 7|Sst= O Zdal= AlZt
2 LIEHAH T}, (deprecated)

pending tx insert time

2PCOll A pending tx 2 & 7|Fot= o d2l= AlzZt
2 LIEHAH T}, (deprecated)

pending tx delete

2PCO A pending tx § 2 & AfX|ot= O Zel= AlZ
£ LIEHMH T}, (deprecated)

pending tx delete time

2PCO|A pending tx § 2 & AtH|5t= O 22l= AlZH
2 LIEFACE (deprecated)

Number of Fairness expire

pin2 =/ X| 42 MEHE EXL mode DLM locksS & 11
U= 2R CREFO| HELE0M ASHM 2 87
locke C}2 8} lockO| CHR2 &M CHEHO| CR 23
§t .- =7t Current blockg A& 74 7tA| =0 O] &
CR2E = SHA| gA =Lt
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s oY

Number of CCC Icb unlink TAC 2t HEFY 2 40f Link=/ AT %4 =2 JEE
unlinkst= 28 S LIEFHCE

CCC msg seq wrap around TAC CCC DLM message2| sequence wrap around”t

T
—
>

n

0=
o
sl
i
i)
0z
o
inl

CCC msg seq wrap around (received)

LM message2| sequence wrap around”t

>
@
aQ
o
O
> o|+ o

[nn
0=
o
o
i
[}
ox
o
fu}

fl

CWS msg seq wrap around TAC CWS DLM message2| sequence wrap around”}
LB SIS E SH IO

CWS msg seq wrap around (received) TAC CWS DLM message2| sequence wrap around”t
WA S4B S BT

dd search count SQL parsing Al SO0llA{ DD H =& DD Cache L0l A

= Abg 8 LIER T

dd search time SQL parsing Al SO0IlA{ DD H =& DD Cache L0l A
= Abg 8 LIER

dd search - load count SQL parsing Al SO0llA{ DD H =& DD Cache L0l A

te S allEd @ 27t DD Cache LHOl &X 5HX| 24
/| DD Table2| L & & &10{2tA DD Cache0f &
= LIEfHH O,

rnr 2 W
> I'II’
> Rl

B
o

dd search - load time

= X 27} DD Cache LHOf| =Xl 5| o
D TableQ| L &2 210{2tA DD Cache0f &
LtEFHCF,

rr
kel
o
m o

CWS DLM msgs received

CIE L EZ2E Y2 wait-lock 23 M A| X| 2} 2t&H 5t

CWS DLM NULL msgs received

= wait-lock £ M A|X| & NULL
M Al K| 2f 2t Bt &t =S LIEHHCH

CWS DLM CONVERT msgs received

CIE tE28H t.’:‘8 wait-lock ﬂa.j M Al X| S CON

CWS DLM CANCEL msgs received

OHE =2 52E 22 wait-lock 2+3 M A|X| 5 CAN
CEL HIAIX| 2} 2EHSH =S LIEFH Y

CWS DLM CONVERT ACK msgs received

CtE T EZ82H Y2 wait-lock 23 O A|X] 5 CON
VERT ACK M| A| X[ 2t 2tEH B &t =S LIEHH T

CWS DLM CANCEL ACK msgs received

CtE T EZ2H 22 wait-lock 23 O A|X| & CAN
CEL ACK M| A| X| 2t 2t B &t =2 LIEHHCY

CWS DLM CAST msgs received

OHE L =2 2E 82 wait-lock 2t H A|X| & CAST
Al K| 2f 2tEH B &5 S LIEHHCE

- O

460 Tibero ZH2|X} OHLHM



oo

= ae

CWS DLM BAST msgs received CHE L E22E B2 wait-lock 22 M A|X| & BAST
H Al K| 2 2t S & =S LIEHHCE

—

CWS DLM msgs received CHE L EEHH 92 wait-lock &3 M A|X| & NOT
USED M Al X| 2t & et & =5 LIEHHCE

CWS RCF msgs received CIE L EZH2E 22 wait-lock reconfiguration 2+
Al K| 2f 2tEH S &5 S LIEHHCE,

CWS RCF STATUS msgs received OHE =2 2H 22 wait-lock reconfiguration £+
HAIX| & STATUS O A| X[ 2 2t Bt SF= S LIEHHCE

CWS RCF LOCK msgs received CHE L E22H 22 wait-lock reconfiguration 2+

H Al X| £ LOCK HA| X| 9} 2E 5t St2 S LIEFMHCY,

CWS RCF STATUS ACK msgs received CIE L E=ZHE 22 wait-lock reconfiguration £t
HAIX| S STATUS ACK HIA[X| 2} 2tEHGH SF=5 S Lt
EHHCF.

CWS RCF LOCK ACK msgs received CHE LEZH2E 22 wait-lock reconfiguration 2+
M Al X & LOCK ACK M| A| X[ 2} 2t F SF =5 LIEHH
=

CCC DLM msgs received CHE L EE2HE 22 block 2t M A| K| 2F 2t 5t &
== LIEHHCE

CCC DLM NULL msgs received CHE =22 22 block &3 M A|X| & NULL H|
Al X| et 2EH S =5 LIEHACE

CCC DLM CONVERT UP msgs received CHE iEE%H H:*% block £t& M| A| X| & CONVERT

CCC DLM CONVERT DOWN msgs received |CHE = EZFH 22 block £t21 M| A| X| 5 CONVERT
DOWN O A| X 2t 2t SF &5 S LIEHH O}

o

CCC DLM CONVERT DOWN msgs received - |[CHE = E 2 FF 2+2 block £t21 M| A| X| 5 CONVERT
blocks DOWN M A| X[ 2} 2t 5t &= S LIEHH T}
CCC DLM CANCEL msgs received CHE L EE2HE 92 block &3 M Al X| & CANCEL

M Al X2t 2T & =S LIEHHTH

CCC DLM CONVERT ACK msgs received CIE - E2HE g
ACK M| A|X| 2t 2t Bt Sf =& LIEHHCE

iy
—

rot 1o

ofr
o
mjo

CCC DLM CANCEL ACK msgs received Ct2 =2 2E
ACK M| A| x| 2} £t

block 2t M| AlX| = CANCEL
f LtEFLHCE,

M n
0

s
—

block 2t M A|X| = CAST H|

CCC DLM CAST msgs received CHE T E 22 H
= LIEHA CF,

Al X< gtz et &

N

block 2t M A|X| = CAST H|
LtEFHCF,

mo rfjo | mo rjo

CCC DLM CAST msgs received - blocks OE L2
==

(] —{II
o
o

>
Ral
o
o]
o
0o
N
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CCC DLM BAST msgs received

lock & M A|X| = BAST H|
EFEH CFH 2t

r o

CCC DLM msgs received

CIE L EZ2 2E| 22 block 2+ 0| A| X| 5 NOT USED
M Al X| 2} 225 2h= 2 LIEHH T

CCC DLM CR MAKE msgs received

CI2E T =EZE2H 22 block 23 M Al X] 5 CR MAKE
M Al X2} 225 2h= 2 LIEHH T

CCC DLM CR REPLY msgs received

CEres
M| Al K| 2F 2

B 22 block & M| A| X| & CR REPLY
o &t=2 LtEtH Y

M 4o

CCC DLM CR REPLY msgs received - blocks

O E =275 22 block 2+ M A|X| & CRREPLY
HAIX[ 2 S =S LIEHHTE

CCC DLM BLK PING msgs received

CIE L =EZ2H 22 block £t&H M| A| X| & BLK PING
M Al K| 2 2t 5+ =S LIEHHCH

CCC DLM BLK PING ACK msgs received

CIE L EZ2H 22 block £t&H M| A| X| & BLK PING
ACK M A| X| 2 Zt&HA TF et=5 & LIEHH T,

CCC DLM BLK PING ACK msgs received -
blocks

CIE L =EZ2H 22 block £t&H 0| A| X| & BLK PING
ACK M A| X| 2 Zt&HA TF et =5 = LIEHH T,

CCC DLM WRITE REQUEST msgs received

CHE S =E27H &

CCC DLM WRITE NOTIFY msgs received

CCC DLM WRITE PING msgs received

= o HAIX & WRITE
PING D1| AR o e S =5 LHEHHT

CCC DLM RESERVED msgs received OHE LEZRH 22 block #& HAIX| 5 RE
SERVED M A| X| 2} 2t ot &5 S LIEHHCE,

CCC DLM CR EXPIRED msgs received CHE L EZ22E B2 plock & MAIX| £ CR EX
PIRED H|A[X| 2} 2tE Gt St == LIEFA T

CCC RCF msgs received

CHE L EZ5H 22 block reconfiguration 22 M Al
X et &t st =S LIEHHDE

CCC RCF STATUS msgs received

CHE L =2 52E B2 block reconfiguration £t M| Al
K| & STATUS M| A| X[ 2t 2tH S &t =S LIEHHCY

CCC RCF LOCK msgs received

CtE L =2 2E B2 block reconfiguration £t M| A

K| S LOCK M| A X| 2t &t oF SA 24

CCC RCEF slave start msgs received

CMPTZ} CRCFO{| /| CCC RCF slave start message &

CCC RCEF slave finish msgs received

462 Tibero 22| X} QHLHA{



oo

= ae

CCC RCF PRE REMASTER msgs received |CMPTZ} CRCFO{| A pre remaster messageE B2
& LIEHHCH

st

ro

CCC RCF CREATE ROOT LISTmsgs received [ CMPTZ CRCFO| A create root list messageE ¢

sl & LEHHCE

CCC RCF CULL OOOM msgs received CMPTZt CRCFO| A cull ooom messageE &2
£ LIEHHCE

Xl
+

CCC RCF REMASTER RESOURCES msgs |CMPTZ} CRCFO{| Al remaster resources messages
t2 Sl & LIEPH T

T
ro

received

M

CCC RCF REMASTER LOCKS msgs received |CMPTZ} CRCFO{| 7| remaster locks messageE &2
45 LIEFH T

ot

CCC RCF STATUS ACK msgs received L EZRH 22 block reconfiguration 2 M Al

CHE &
K| & STATUS ACK H|A|X|2t &S &H=5 LIEHA
Cf.

CCC RCF LOCK ACK msgs received CHE = EZFH 22 block reconflguratlon 2HH | Al
X| & LOCK ACK Ol A| X[ 2t 2tEH 5t Sh= 5 LIEFH T

CCC RCF PRE REMASTER ACK msgs re CHE L =252 E 22 block reconfiguration 2+ H A

ceived X| & PRE REMASTER ACK | A| X| o} 2t 5t St= S
LIEHA T

IIC msgs received L2 L =E 2 2E &2 Inter-Instance Call M| Al X| 2} 2
HoH =S LIEHHCE

Number of IIC messages processed INC & MAIX|E XME|5te= ool Z2l= AlZtof Cf &t

Total Times to process IIC message INC & MAIX|E XME|5t= ool Z2l= AlZtof Cf ot

IIC CKPT msgs received CHE =EZ2EH 22 Inter-Instance Call HAIX] &
checkpoint M| A| X| 2t 2t ot &= LIEHH CF

IIC LOGSWITCH msgs received CHE =2 2H 22 Inter-Instance Call HAIX| &
log switch M| A|X| 2t Zt&#H ot =S LIEHA T,

IIC LOG_ARCHIVE_ALL msgs received CIE T EEFH Y2 Inter-Instance Call HAIX| &
log archive all M| A|X| 2} £t&# 5t SF=S LIEHA T

IIC CFC INVALIDATE msgs received CHE =2 2H 22 Inter-Instance Call HAIX| &
control file cache invalidation M| A| X| 2} 2t&H S st= S
LtEHHCE.

IIC CFC UPDATE msgs received CHE L EZ2EH B2 Inter-Instance Call HAIX] &
control file cache update M| A| X| 2} 2tHA T =S Lt
S
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@]

DD INVALIDATE msgs received

CIE - EZ82E 22 Inter-Instance HAIX =
DD cache invalidation M| A| X| @} 22 ?_F =2 LtE}
ct.

M=

[IC CSR INVALIDATE msgs received

CHE L EZ5E 22 Inter-Instance

cursor invalidation M A| X| 2} &2 &+ &=

Call AR &
=S LIEtHCE

IIC CSR INVALIDATE BY SGMT msgs received

CHE L EZ5E 22 Inter-Instance Call HA|X| &
cursor invalidation by sgmt id B A| X| 2} 2t S &t =&
LIEHA T

IIC GET SESS CSR ID USING SGMT msgs
received

CHE L =2 82E 22 Inter-Instance Call HA|X| &
get sess csr id using sgmt M| A| X| of & St 2t =SS Lt
Sl=y

IIC UCACHE UPDATE msgs received

CHE2 =EZ2H 22 Inter-Instance Call HA|X| &
undo segment cache update M| A| X| 2 Zt&#H T =S
LIEFHCY.

IIC UCACHE RELOAD msgs received

CHE =EZ2E 22 Inter-Instance Call Hl A
undo segment cache reload M| A| X| 2 2+ St &=
LIEHA T

>
mo of

IIC IR START msgs received

CtE L EZE2E 22 Inter-Instance =
instance recovery A| 2 M| A| X| 2f 22 3.) St== LIE
L

[IC IR FINISH msgs received

OHE =2 8E B2 Inter-Instance Call H Al X
instance recovery 2t= M| A X[ 2t & et TS LE}
HCE,

[IC IR FINISH OFFLINE msgs received

CHE =2 2E 22 Inter-Instance Call HAIX| &
instance recovery g2 M| A|X|f 2H& ot &= S LtE}
ot

E

IIC TSN SYNC msgs received

CHE L EZ5E 22 Inter-Instance Call HA|X| &

TSN S713F M Al K| 2 2t B & =S LIEHH T

[IC TSN SYNC msgs received - processing time

CHE L EZ5E 22 Inter-Instance Call HA|X| &
TSN S7|3t M Al K| 2f 2t&#H o &S S LIEHHCE

[IC TSN UPDATE msgs received

CHE L EZH2H 22 Inter-Instance Call HA|X| &
TSN update M| A| X| 2} 2t St et =& LIEHHCE

IIC TSN ACK msgs received

CIE - =EZ82E 22 Inter-Instance Call HA| X =
TSN S7|5t ack M| Al X| 2} 2tH T &= S LIEHHCE,

IIC TSN ACK msgs received - processing time

CHE - EZ5E 22 Inter-Instance Call HA|X| &
TSN S7|3t ack M| Al X| 2 2+&#H ot &5 & LIEHHC.
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EMP FILE SYNC msgs received

CIE L EZE2E 22 Inter-Instance Call Al X| =

temp file 57| B A[X| 2t &S =S LIEHHCE

[IC TEMP LOCAL GRANULE SYNC msgs

temp granule hint 7| 5 A& = slaveOi A| masterZ 2
L = MM X 2 2t ot &t == LIEHH T

o

[IC TEMP GLOBAL GRANULE SYNC msgs

temp granule hint 7| § At & master0| AllaveE £
L = MM K| 2f 2t S &F=S LIEHHCH

[IC CLOSE FDS msgs received

CHE C=EZ2H 22 Inter-Instance Call HA|X| &
close file descriptor M| A| X| 2} 2t ot &t =S LIEFH T

IIC TS SET HOTBACKUP msgs received

CHE L= 22E 92 Inter-Instance Call Al X|
tablespace hotbackup A7 M A| X2t A SH &=
LIEHHCF,

mo of

IIC TS REDO BARRIER msgs received

CHE - EZ5E 22 Inter-Instance Call HA|X| &
tablespace redo barrier M A| X[ 2} Zt& Bt &t == LIE}
=y

IIC BUF FLUSH TS msgs received

CHE L EZ5E 22 Inter-Instance Call HA|X| &
tablespace buffer flush M| A| X| 2} Zt& ot SF== LIE}
ot

[IC IMT DDL msgs received

CtE S =EZ8H Y2 Inter-Instance Call HA|X| &
IMT DDLZH& @ &= LtEHHCE

[IC BUF INVALIDATE TS msgs received

CHE = EZ2H 22 Inter-Instance Call M A|X]|
tablespace buffer invalidation M| A| X| 2 2+&H §t &=
LIEFHCY,

mo oy

IIC RSBTBL INVALIDATE TS msgs received

rl

2 = Z 2H 92 Inter-Instance Call HA| X| & £
X tablespace0| %St rsb table invalidation M| A| X| 2F
A SH S S LIEHHCY

r=

[IC SHDRSB INVALIDATE TS msgs received

E}E i‘zi—'T'—E:I HI-Q
3 tablespace0l <5t shadow rsb invalidation M| Al X|
o ZHHGH =S LIEHHDE

— o=

Inter-Instance Call Al X| & £

[IC MSTRSB INVALIDATE TS msgs received

|:|-§ EI:EE':'E‘I I:II-Q
S tablespace0f = $F master rsb invalidation M| Al X|
of ftet eF=5 LIEHHCE

Inter-Instance Call Al X| & &

IIC RSBTBL INVALIDATE TS END msgs re
ceived

CIE T =EZE2E 22 Inter-Instance Call HIA| K| £ £
d tablespaceOf %3t rsb invalidation 52 M Al X| 2}

215t B2 S LIEHCE

- O

r=

[IC NO BUF TS msgs received

CHE - EZ5E 22 Inter-Instance Call HA|X| &
tablespace buffer flush check M| A| X| 2} 2t St &t =g
LIEFHCY,
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lc

(&

OB POST msgs received

Instance Call M A|X| =

CHE E2FH @2
2 =5 LIEHC

Inter-
job post M| Al X| 2} 2t St &=

IIC TEST DBFILE msgs received

CIE L EZE2E 22 Inter-Instance Call Al X| =
test database file M A| X| 2t £t St =& LIEFHCH

IIC SVRMODE msgs received

CIE =2 2E 22 Inter-Instance Call HA|X| &
server mode M| A| X| 2} £t o &t =2 LIEHACE

[IC SESS TEMP TS INVAL msgs received

CE =2 2E 22 Inter-Instance Call M A| K|
session temp tablespace invalidation M| A| X| 2} 2+
=2 LIEHACE

ror oy

IIC ALERT SIGNAL msgs received

CHE = Z5E 22 Inter-Instance Call HA|X| &
alert signal M| A| X| 2t £t 5t &= LIEHHCH

IIC UCACHE MST UPDATE msgs received

CIE L EZ82E 22 Inter-Instance Call HA| X =
undo segment cache2| master node & = update H|
A X 2 &&HSHS=ES LIEFHCT

— L O 1=

[IC RCACHE INVALIDATE msgs received

CHE L = 2 2E Z & & invalidation 2 & S &2
5 LIEHHCE

st

IIC LOGFLUSH msgs received

CHE LE22H 92 Inter-Instance Call HA|X| &
logflush Ml Al X| 2 2t St &5 S LIEHHCE,

IIC AQ MSG msgs received

CIE = Z82E 22 Inter-Instance Call HA| X =
AQ HIA| X| 2 BtEH S &t & LIEFHACY,

[

rot

[IC SGMT SEARCH REQ msgs received

segment masterOf| | 11 blk search& Q&S A|Z+S
LIEHHCF,

IIC SGMT SEARCH REPLY msgs received

-

— = —

segment masterZ £ |1 blk searchE& 2|H 2= A7

S LIEfHCE

[IC LLCACHE INVALIDATE msgs received

HA TAC =0 CH3H 11 cache invalidate 2 &0 &4
2l A|ZHS LIEFH T

IIC HINT DBA INVALIDATE msgs received H & TAC = =0f th3H hint dbaS invalidate 5t= =

IIC GV REQ msgs received CIE S EZ2H globalview =3 RS 22 S4B
LHEHHCF,

IIC GV REPLY msgs received CHE EZFH globalview =38 ZUE H2 S+ E
LHEHHCF,

IIC IMCS REQ msgs received CHE L EZ£H imcs request messageEs 22 sl

= LIEpAC,

[IC IMCS REPLY msgs received

n
]

CHE = E25H imcs reply messages 22 3
LIEHA T
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[IC IMCS POPULATE REQ msgs received CIE = E£HE imcs populate request messages
T2 S+ E LIEHHDE

[IC IMCS INVALIDATE msgs received CHE L =2 £H imcs invalidate messages 22 3l
& LIEHH T

IIC IMCS HWM REQ msgs received CHE L EE22E sgmt2 imes W hwm 23 message
£ &2 3+ S HEHO

[IC IMCS DML REQ msgs received OE L= 282EH imesdml 23 messageE B2 Sl
£ LIEHHCE

IIC TAS file invalidation msgs received

CIE - =2 E2E TAS file invalidate 28 &2 sl

[IC TAS extent map update msgs received

CHE L E 25 H extent map update 23 S &2 Sl
o|C}.

[IC TAS extent map read only msgs received

ox
mjo
T
rlo
o

CHE = E 25 Ef extent map read only 2
0| Cf,

[IC TAS diskspace reload msgs received

CHE L =25 H diskspace reload 23S 22 Sl4
o|C}.

[IC RV PROXY REQUEST msgs received

CtE S =EZ8H Y2 Inter-Instance Call HA|X| &
recovery proxy £ MA|X|et 2t#H T =S LIEHH
C}.

[IC RV PROXY CONTINUE msgs received

recovery proxy &8 HA|X| 2} 2EHSH =S LIEHH
Ct.

[IC RV PROXY MORE msgs received

CHE LS 22H Y2 Inter-Instance Call HA|X| &
recovery proxy 7t A X[ 2t 24&HASH =S LIEHAH
Ct.

[IC RV PROXY FINISH msgs received

CHE L E22H 2 Inter-Instance Call HA|X| &
recovery proxy & HAI X[ 2t 2HATH FFS LIEHAH
ct.

IIC RV PROXY STOP msgs received

CIE =2 2E 22 Inter-Instance Call HA|X| =
recovery proxy X[ HAIX|2} 2EHTH =S LIEHH
Ct.

IIC REMOTE REPLAY START msgs received |CHE == 2 £E 22 remote replay start M Al X| 2} 2+
ot =S LIEHACE

IIC REMOTE REPLAY LOG msgs received OHE L E 2 2E B2 remote replay log M Al X| 2F £
ot &= S LIEHACE

IIC REMOTE REPLAY END msgs received OHE =2 2E 22 remote replay end M A| X| 2} 2
ot =S LIEHACE

Appendix B. V$SYSSTAT 467



=

e

IIC REMOTE FLUSH RECOQ msgs received

Aol EE= OHE R EEZREH 22 remote recoq flush

HAIX| 2 2+ &5

[IC SUSPEND IO END msgs received CtE L EZ£H 22 suspend 10 M| A| X| 2f 2+ BF &t
=52 HEHHD

IIC RESUME IO END msgs received CHE T EZ22H 22 resume |0 M Al X| 2} 2t& 5t &t
52 HEHHCH

[IC INC PING REQ msgs received

interconenct ping 2 & AlZtS LIEHLCY

[IC INC PING REPLY msgs received

interconnect ping & & AlZtS LIEFACY,

IIC SCS_SETPARAM msgs received CHE L EZFH 22 alter system set parameter H|
A X| et 2EH S =S LIEHACE

IIC SCS_SETPARAM_FINISH msgs received |CHE = EZFE 22 alter system set parameter S
B MAIX| 2t 2tEH et &F 5 S LIEHHCE,

METRIC msgs received CtE L EZ2H 22 metric & M Al X| 2} 2+H 5F &
=5 LEHC

Number of METRIC messages processed METRIC & M A|X| £ XM 2|st= Olol| 2= Al Zto]|
Lot &f== LIEHH T

Total Times to process METRIC message METRIC && HA|X| & XM2|st= Hfjol| Z2l= Al Zto]
Lot &f=2= LIERH T

DDD msgs received ct 22 o O ES ZX| 2HE o ALK

Number of DDD messages processed DDD &t M A[X|E X E2|5t= ol d2[= AlZHol| TH
otets S LHEHH O

Total Times to process DDD message DDD 2t& M A|X| & XME|5t= |0l Z2l= Al ZHol| Tf
otets S LtEHHCE

DDL msgs received

T EERE @2 DDL 23 MAIX| 2t #HEGH

Number of DDL messages processed

DDL &3 HAIXE AME|st= Ho Z2l= AlZof of

Total Times to process DDL message

DDL &3 HAIXE AMelst= Ho| Z2l= AlZof of

FIT msgs received

Number of FIT messages processed FIT 23 MA X[ E A 2|5t= ool Z2|l= AlZHol| of &t
St= S LIEPA T
Total Times to process FIT message FIT &3 IAIXI = XM2|st= 4ol Z2l= AlZtof| cf et
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oo

TPR msgs received

DIAG msgs received

Number of DIAG messages processed

O
>
9]
pe
i
=
>.
A
i
]
o
rr
i}
=2
Y
L]
rr
>
[~
=2
=

Total Times to process DIAG message

Unknown msgs received

HAIX & types & 4 A=

k=]
S LtEHH T,

alloc itl

alloc itl fail cnt

DML =3 & ?[3ll blockL} transaction entryE & st
A

14 O AT 314, 22l AIZHS LERACH

alloc itl time DML =3 & 2[3ll blockLj transaction entryS & st
314 9 AT 34, HE AIZHS LIERACH

wait DDL barrier when loading DD deprecated

time to wait DDL barrier when loading DD deprecated

dml retry in DD WLock Free

DD Wlock Free 2 =0 A{ DMLO]| retryst &l & LIEL
HC

dml retry in DD WLock Free 2

DD Wlock Free £ =0 A DMLO]| retryst Sl +& LIE}
HCH

alloc itl with non block cleanout

alloc itl with full cleanout

seq get nextval

Sequence?| LS #4S 7IM 2= 28 S LHEHHD.

seq get nextval time

mjo

Sequencel| CtE ¢t= 7t 2= A = LIEHHCE..

msg fetch

4 MY =Tt ZE0|HES 2F HAX S0
TBMSG_FETCHEI S| R & XME[st= HYUE =
Stsl4ef ZEl AlZHS LIEHACE

msg fetch time

A MY ET ZE0|HES 2F HAX F
TBMSG_FETCHEI S 2 ¥ E XMeE|st= HH S o
St El4ot A2l A|ZHS LIEHHA L

result cache search

result cache search time

result cacheO| M x| 3 F Ol

q =
B0 YR e YT PRE B2 S LEHC
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e

result cache wait

FIH ol &2l MMM &2 queryE +
A A&t MEoA 2 M0l 2ot g dd

=
Eot7| & 7|tte|l = A ot HHE =55 LHEHHTE

result cache wait time

sql result cache append

sql result cache append time

result cache invalidate

— - O
ddiojLt dmiZ Qs Of Ol At S 4 Qle ZotE e
=2 invalidationAl7| = 2t 1} #HE &=5S LIEHH

Cf

result cache invalidate time

ddIo|L} dmIE Ql8l O O] At At & 4
£ 2 invalidationA| 7| = 2} 1} 2tEH =
=

result cache purge

=
T RlEl o ol g ALESHA| ie ZaEES

result cache purge time

result cache flush

result cache flush time

system timezone with dst

system timezone with dst time

dstE 11245t system timezone2 7t =0 Z &
& AN ZtS LtEHHCE

o

DML insert

DML INSERTOAM AR E & A|ZL2Z INSERT Al 7t
= table insert, index insert, trigger & A|ZFS LtE}
Ot

DML insert time

DML INSERTOIAM ARE & A|ZL2Z INSERT Al 7t
2 table insert, index insert, trigger 2% A|ZtS LIE}
L}
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before/after insert row triggers

before/after insert row triggers - time

oY

DML INSERTO|A] row before/after triggerE = &6t
AlZHS LIEHHCE,

DML INSERTO| M row before/after triggers = &t

A ZhS LIEHHTE,

table single insert DML INSERTOI| A table0l rowE insertdt= Al ZHS Lt
EpCACF,
table single insert time DML INSERTOI| A table0l rowE insertdt= Al ZHS Lt

EfeH .

table direct path insert

DML INSERT & direct path insert 7| 52 0| &35t
tableOl| rowE insertot= Al ZHS LIEFACE

table direct path insert time

DML INSERT & direct path insert 7| 52 0| &35t
tabledl| rowE insertot= Al ZHS LIEFACE

table multi insert

DML INSERT % block 2|2 Z2O}A| table0l| rowS
insertot= A|Z+S LIEFHCY,

table multi insert time

DML INSERT % block 2|2 Z2O}A{ tableOl| rowS
insertot= Al Z+& LIEFHCY,

index single insert

DML INSERT & index0ll keyE insertst= AlZHS Lt
EHH CF,

index single insert time

EFHCF,

index multi insert

DML INSERT 5 index key &=A{CH 2 & &+ 0] index
Ol keyE insertst= A|ZtS LIEHHCY,

index multi insert time

DML INSERT & index key =AM CH 2 F & §F 20 index
Ol keyE insertst= A|ZtS LIEFAHCE

insert IOT

DML INSERT 5 index organized table0 rowE insert
St= AlZH

insert IOT time

DML INSERT 5 index organized table0 rowE insert
St= AlZH

DML delete

DML DELETEO|M £ RF & A|Zt2 2 DELETE Al 7+
2 table delete, index delete, trigger & A|ZH2 LtE}
HHCH

DML delete time

DML DELETEOM 2R F T A|[Zt2 2 DELETE Al Zt
2 table delete, index delete, trigger & A|ZHS LIE}
O

before/after delete row triggers

DML DELETEO|A| row before/after triggerg = &6t
AlZHS LIEHHCE
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before/after delete row triggers - time

o

DML DELETEO|A] row before/after triggers = &
AlZHS LIEHHCE

table single delete

rr

Al Zt

—

o

DML DELETEO| M table0ll rowES deleted}
LtEFEH C}

table single delete time

o

DML DELETEO| A table0l| rowE deletest= Al Zt
LtEFEH C}

table multi delete

DML DELETE = block &9 2 ZOLA] tabled| rowE
deletest= A|ZHS LIEHH LY,

table multi delete time

DML DELETE = block &H?| 2 T OLA] tabled| rowE
deletest= A|ZtS LIEHAHCY

index single delete

DML DELETE & index0f keyE deletest= Al ZFS Lt
EpcH O

index single delete time

o

DML DELETE & index0f keyE deletest= Al ZHS Lt

Epeh cf

index multi delete

DML DELETE & index key =ACH 2 FESH =0 in
dex0ll keyE deletest= Al ZHS LIEFACY

index multi delete time

DML DELETE & index key =AMCI2 & 20| in
dex0ll keyE deletest= Al Z+2 LIEFACY

IOT delete

DML DELETE & index organized table0ll rowE delete
St= AlZHS LIEHHCE

IOT delete time

DML DELETE & index organized table0ll rowE delete
St= AlZHS LIEHHCE

delete pick current block

DML DELETE & rowS X &35t= current blockS pin
St= AlZtS LIEHHCE,

delete pick current block time

DML DELETE & rowS X &5t= current blockS pin
St= AlZHS LIEHHCE,

DML update

DML UPDATEOIAM £2F & AlZF2Z UPDATE Al
{t2 table update, index update, trigger =& AlZ+S
LHEHHCF,

DML update time

DML UPDATEOIM 2~RF & AlZt2 2 UPDATE Al
7+2 table update, index update, trigger & Al 7tS
LHEFHCF

before/after update row triggers DML UPDATEO Al row before/after triggerE S &5t
Al Z+S LIEHHCE
before/after update row triggers - time DML UPDATEO| Al row before/after triggerE S &5t

A ZhS LIEHHTE,
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table single update DML UPDATEO|| A tableOl| rowE updatest= AlZtS
LHEHHCF,

table single update time DML UPDATEO|| A tableOl| rowE updatest= AlZtS

LIEHHCF.

table multi update

DML UPDATE & block =% 2 Z0lA] tabled| rowE
updatest= Al ZHS LIEHHC,

table multi update time

DML UPDATE % block & 2 ZO}A] tabled| rowE
updatest= Al ZtS LIEHHCE

index single update DML UPDATE % index0ll keyE updatest= AlZt=
LHEHHCF,
index single update time DML UPDATE & index0l keyE updatest= AlZtS

LIEHA CF

index multi update

DML UPDATE & index key =ACH 2 FESH =0 in
dex0ll keyE updatest= AlZHS LIEFACE

index multi update time

DML UPDATE & index key =ACH 2 FESH =0 in
dex0ll keyE updatest= Al ZHS LIEFACE

IOT update

DML UPDATE & index organized tableOll rowE up
dateSt= A|ZtS LIEHACE,

IOT update time

DML UPDATE & index organized tableOfl rowE up
dateSt= Al ZtS LIEHACE

update pick current block

DML UPDATE & rowS X &35t= current blockS pin
St= AlZHS LIEHHCE,

update pick current block time

DML UPDATE & rowE X &35t= current blockS pin
St= AlZHS LIEFA L

DML merge

DML MERGEOIM 22 & & AlZtS LIEHHCE

DML merge time

DML MERGEOIA| 2R E & A|Zt2 LIEHHCE,

DML merge insert

DML MERGEOI M INSERTSH= AlZ+S LIEHHCE

DML merge insert time

DML MERGEO| A INSERTSHE Al ZHS LIEHAHCY

DML merge update

DML MERGEO| M UPDATEStE Al ZtS LIEFHCE.

DML merge update time

DML MERGEOI A UPDATESH= Al ZhS LIEHHCE,

DML merge delete

DML MERGEOI Al UPDATESH= A|ZH2 LIEHH LY,

DML merge delete time

DML MERGEOI A UPDATESH= Al 7t LHEFHCE,

DML pbi

DML PBI =E0|M AQFE £ A|Zt2Z PBI A|Zt2
column picking, partition | &, index insert =& Al Zt
2 EotA =
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DML pbi time DML PBI =E0AM ARFE T AIZI2Z PBI AlZt2
column picking, partition A4, index insert £& Al 7t
= E oA = o

tscan rowid rowidscan = E0| M rowidt0l|l sff &St= CR blockS
S5l rowsS T5t= operationO| M A RE & Al 7S Lt
EHH CF.

tscan rowid time rowidscan = =0l M rowidZ(0l|l off &st= CR blockZ
&oll rowE F5H= operation0| A AR F & Al ZHS Lt

EfeH T

tscan rowid pick exb

rowidscan .= =0 A CR blockS 7t 2= AlZtE Lt
EfHCE

tscan rowid pick exb time

rowidscan .= =0 A CR blockS 7t 2= AlZtE Lt
EfLH CF

tscan rowid examine rp

rowidscan = =0 A blockE pind}X|
o2 = AlZHE LtEHHCE

tscan rowid examine rp time

rowidscan ‘= =0 A blockZ pind}X|
ol 2= A|ZHS LIEHHCE,

tscan rowid sort

rowidscan = Z0f| M rowid sorting2| & A|ZHS LtE}
AL

tscan rowid sort time

rowidscan = Z0f| M rowid sorting2| & A|ZHS LtE}

HCE

index skip scan node time for initialization

Index skip scan nodeOl| Al A|ZtSt= OO A2l A[Zt

index skip scan node time for evaluating key

Index skip scan nodeOll M keyE A 4tst= Hioff 42l
A2t

index skip scan node time for openning scanner

Index skip scan nodeOi| A scanner& o= Hof & &
Al Zt

index skip scan node time for fetching block

Index skip scan node0i|A{ blockE fetchst= Cf|0f &
2l Al Zt

index skip scan node time for processing exceed
ed table

Index skip scan nodeO| A exceeded table X 2|st=
ool Z2l AlZt

index skip scan node time for making result

Index skip scan nodeO| A ZIHE THE = H|of| ZEl Al
7t

index skip scan node time for closing scanner

Ch—
[l

Index skip scan nodeOf| M scannerE glol g2l

A7t

index skip scan node time for finalization

ZF

—

Index skip scan nodeO| A OFF2|5t= |0 22 Al
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op_proxy Remote DB Al 2| & & A7 12

=

OP PROXY =E9| =3l A|Z+S LIEFHC}H

op_proxy execution time Remote DBO|AM 2| E A A|7| 11 A2E Lot =
OP PROXY = E9| & A|ZtS LIEHALTY,

op_proxy add chunk Remote DBOI| A | 2| Z2t2 22 HO|H S| 37| & Lt
EHEH CF,

op_proxy chunk size Remote DBO| A # 2| 22 @2 40| 27| & Lt
EHEH CF,

ppc search time physical plan cache0l| ] X & &l physical plans &=
ngolch 48X 22 H2 42U physical plans &

ot =D, O Z2 A parsing2t opti
mizing TtAE HAH =™ = O

SQL execute elapsed time AA SQL Aol A~ THA|ZHO[ Y,

PSM execution elapsed time PSM bcode & 7|7} bcode & & StHA AR T Al
7t sE ottt

PSM compilation elapsed time PSM ZEE A &} 225t AZHS S0t

PSM external procedure execution elapsed time [PSM <=2 7| 7} external procedureE 2 stHA AR
St ™A AlZtE SEShCt

PSM external procedure execution server side |[PSM =& 7|7} external procedureE s+d & 0f S

elapsed time AlZHE M 2Bt Al 7HE SF S0}

inbound PSM rpc elapsed time dblink & Sl Z 2 Z psm S £ SIHM A28 A|
7t2 Sttt

tpr snap save TPROOIHE X &ot 2l L AQF AZtE SF5t
=

tpr snap save time TPROOIHE X &ot 2l Y AQF AZtE STt
Ct.

tpr snap save - sql plan stat TPR O|O|E & SQL_PLAN_STAT X &t Sl4 2 4
RE AZtS STt

tpr snap save - sgl plan stat time TPR O|O|E & SQL_PLAN_STAT X &¢t Sl4 2 4
RE AZtE STt

ash snap save ASH OIO|H & MZet sl & AF AzZtS SET
Ct.

ash snap save time ASH OIO|H{ & Mt sl & AeF AzZtS SET
Ct.

tpr segment stat updates TPR Segment Stat § = YO0 E Sl L ARE A
7t2 5ot
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tpr segment stat update time TPR Segment Stat & YOO|E 34 3 AR F Al
t2 EF oot

tpr metric save TPR Metric LIO|H & X &et &l Y 2QF AlZtS
Sgettt

tpr metric save time TPR Metric TIO|H & X &et &l Y AQF AlZhS
Sdettt

tpr bind capture save TPR Bind Capture LI O|HH & M &ot &l 4+ & AR F Al
t2 EF sttt

tpr bind capture save time TPR Bind Capture H|O|E{ E X &et &l 4+ Z AR F Al
tg Ed sttt

optimizer build join tree OptimizerO| M join t &f & 2t 0 A2 7t (=AM, 2 1D
2l &)2 join ET M9 = off 2Lt

optimizer build join tree time OptimizerO| M join tH & & 2t 0 2 7t (=AM, 2 1L
2| &)< join 2 Hd = =Lt

optimizer loading statistics Optimizero| A A 2 & 10 2= SZ0|C}. (dynam
ic sampling, I &E SH &2 &)

optimizer loading statistics time Optimizerd| A A 2 & 240 2= SZ0| L}, (dynam
ic sampling, I &E 8H & &)

optimizer adding dd object OptimizerO| A{ DD ObjectE 22 = Al7tE SF et

optimizer adding dd object time OptimizerO| Al DD ObjectE 22 = AlZt2 SF S

PE use bloom-filter (opt) count OptimizerOf| A PEA| bloom-filterE AtEst=S 24

PE use bloom-filter (ex) count Executor0i | PEA| bloom-filter& At&st=S &2H

PE bloom-filter out count

PEA| bloom-filterE & &

PE bloom-filter pass count

PEA| bloom-filterE &

PE bloom-filter time

=
o
PEA| bloom-filterE & &

PE bloom-filter offload command size

PEA| bloom-filterE ssvr2 =L 1 X} serializedt 3l 4

function offloading fetch count

function offloading fetched exb count

function offloading chained exb count

function offloading non-chained exb count

function offloading non-chained exb DB process

smart scan process chained rp

Storage server0i| A{ fetch®t chained rpE A 2|st= O
ol 22l AlZt

smart scan processed exb with chained rp count

Storage server0i| A{ fetch®t chained rpE A 2|5t= O
Ol 22l AlZt
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smart scan time for processing chained rp

Storage serverdi| A fetchSt chained rpE A 2|5t O
of 22l AlZt

smart scan process exb

Storage serverOl| A fetchdt exbE & 2| 5t= Hjofl Z &l
Al Zt

smart scan processed exb count

Storage serverOf| A fetchBt exbE & 2| 5t= ol Z &l
AlZt

smart scan time for processing exb

Storage server0i| A fetchdt exbE X 2| 5t= O|of Z &
Al 2t

smart scan copy exb

Storage server0i| A fetchtt exbE = Atst= O|of Z2 &
AlZH

smart scan copied exb count

Storage serverOl| A fetchtt exbE S Atste= Mo ZEl
AlZF

smart scan time for copying exb

Storage serverOl| A fetchtt exbE S Atst= Hjof ZEl
AlZt

New Storage Map column count

DBSVRO| M Storage MapS A4 o+ 3l

Storage Map info size

DBSVRO|| A Storage MapS SSVRO| 2LH 7| ?lsl =

= = A
H| ot 5l ¢

IOCTL send extent count

IOCTL count

IOCTL processing time

IOCTL count

IOCTL_EXT sent extent count

IOCTL_EXT count

IOCTL_EXT processing time

IOCTL_EXT count

# of try of scan cold buffers

target_pct

# of lazy inited victim blocks

working set lazy init bh arrayOfl A victim blockS =&
a2t AQF AlZHS LIEFHCE

ro

# of lazy inited victim blocks (temp TS)

working set lazy init bh arrayOfl A victim blockS =&
a2t AQF AlZHS LIEFHCE

rol
o

victim block lazy init time

working set lazy init bh array0il A victim blocke =&
ot Sl 2t 2 QF AZHS LIEHATY,

—

# of the victim block in LRU_FREE Iru freeOll A victim block2 2 S48 EHF= Y&
# of the victim block in LRU_MAIN Iru mainOi| A victim blockg &2 3+ 26{F&= &

=

dbwr free from ckpt

ckptqOll A gather Bt block 3510 free blocks BtE2

s+ EHF= EE
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dbwr free from cold

Iru coldOi| A gather gt block 35101 free blockS Bt&

dbwr free from cold and CKPT

block S35t0{ free block

Iru c r ot
2 E.'_F%% % EHZF=3FE

free from CR

Iru cold bufferE scan&t [, CRO|{ M H} £ free list 7t

free from DBWR

Iru cold buffer& scane [, dowrE &5t0d free list 7t

df hint find suitable dfid

extent &= A|0f| df_hint 7| 52 0| 235t0{ 2 & &t data

fileS &2 3|+t 2B A2t

df hint find suitable dfid time

extent 'E A0 df_hint 7| 5 & 0| 235t HHE ¢t data
|2t dEl AI7._F

>
ml

o
rlo
fol

df hint use hint

df hint use hint - hit

—
=)
fileOf| -8-7._F 2gds ANxet 3

ot 3l
set target ckpt deprecated
set target ckpt time deprecated

gwr done skipped and Icb bh unlinked

gwr write notify done=S & & X{2|3t2{ 11 2 L{ bh7tIcb

N
x|
unlink=|{ U H 22| 4

skipped gwr entries

Global Write7t ME|El= A 7|HE| 12U = bh SO
Global Write7t 2tZ2 & ol 2|7t & X| Z;ALL =
XMe|7t XA E bhel 7 4.

built, ongwr, and granted bh during gather

built, ongwr, granted?t 25 74 &l bh7t gather THA Of|
M UAE B2

[IC DF_HINT_RELOAD REQ msgs received

[IC TAS alias sync msgs received

[IC TAS disk status msgs received

[IC TAS disk path sync msgs received

[IC MBR verify disk read msgs received

[IC async MBR verify disk read msgs received

[IC MBR verify disk read reply msgs received

SSVI_ex_new
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SSVr_ex_new time

ssvr offloading

ssvr offloading result size

ssvr offloading time

SDM built successfully

ssvr build SDM

SDM build aborted for some reason

ssvr build SDM

ssvr build SDM time

ssvr build SDM

check SDM skip extent size check SDM

check SDM time check SDM

SSVR bloom-filter offload command size SSVRO|| A bloom-filterE offload 22 3l

SSVR sfc ws aop_lock get command size SSVRO| A sfc2| wsO| aop lockS B2 214, aop_try

lockd B35+H 1, HufstH 0

SSVR sfc ws aop_trylock get command size |SSVRO|A] sfc2| wsO| aop trylockS &2 34,
aop_trylockd S5tH 1, AI{stH 0

SSVR sfc ws meta_ckpt aop_lock get command |[SSVROf| A sfc ws2| meta_ckpt aop locksS &2 =l 4.

size aop_trylockd S5tH 1, AI{stH 0

SSVR sfc ws bin_ckpt aop_lock get command |SSVRO| M sfc ws2| bin_ckpt aop lockS &2 =4,

size aop_trylockd S5t 1, AI{5tH 0

SSVR sfc bucket aop_lock get command size |[SSVRO|AM sfc2| bucketO| aop locks B2 = 4.

aop_trylockd 35tH 1, A1 5tH 0

SSVR sfc bm_lock aop_lock get command size

SSVRO| A sfc2| bin2| bm_lockO| aop locks &2
4=, aop_trylockd S5tH 1, H1f5HH 0

SSVR sfc add journal apply command size

SSVRO|A sfcQ jnl apply Al = 3 4. M4 35HH 1,
5tH (jnl flush wait) O

SSVR sfc bin find command size

SSVRO|M sfc2| bin findoi| A

SSVR sfc working set get command size

SSVRO| M sfc working set get &

SSVR sfc free bin get command size

SSVRO| M sfcQ| bin find0l| A i 5t
free bin get0l| 43 5tH 1, Ami5tH 0

nowait&HEf & I

SSVR sfc try get free bin command size

SSVRO A sfc2| nowaitefE} 7t Ot M free bin getO|
g SotH 1, Aot 051l CHA| retry

SSVR sfc bin read hit command size

SSVRO| M reade I sfc2| binO| read hit0|™ 1, OfL|
™0

SSVR sfc bin write hit command size

SSVRO| M writeet I} sfc2| binO| write hitO|H 1, OfL|

Mo

SSVR sfc jouranl flush enque command size

SSVRO| A sfcQ| jnl flushZt enqueO|™ 1, OtL{™ 0
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SSVR sfc flashlogging flash write reply com  |Flash logging©| flash 1107} HA{ ZL+H 1, OfL|H 0
mand size

SSVR sfc flashlogging bin find command size |Flash logging®l A bin findd 35tH 1, OfL|H 0

SSVR sfc flashlogging bin set command size |Flash loggingOll A bin setstH 1, OtL{™ 0

db waits ssvr block read

db waits ssvr block read size

db waits ssvr block read time

db waits ssvr block write

db waits ssvr block write size

db waits ssvr block write time

db waits ssvr block writev

db waits ssvr block writev size

db waits ssvr block writev time

db waits ssvr cache inval

db waits ssvr cache inval size

db waits ssvr cache inval time

db waits ssvr block prefetch

db waits ssvr block prefetch size

db waits ssvr block prefetch time

db waits ssvr block fetch

db waits ssvr block fetch size

db waits ssvr block fetch time

db waits ssvr FO ioctl

db waits ssvr FO ioctl size

db waits ssvr FO ioctl time

db waits ssvr FO ioctl ext

db waits ssvr FO ioctl ext size

db waits ssvr FO ioctl ext time

db waits ssvr FO fetch

db waits ssvr FO fetch size

db waits ssvr FO fetch time

function offloading fetch empty count

storage data map io saved
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function offloading block count

ssvr pw add count

ssvr pw add - wthr all busy

ssvr skip block (cant read)

ssvr skip block (need undo)

ssvr skip block (inconsistent read)

ssvr skip block (chained row)

function offloading process single block:count

function offloading process single block

function offloading process single block:size

function offloading process single block

function offloading process single block:time

function offloading process single block

ssvr FO fetch result - count

ssvr FO fetch result - finish count

ssvr FO fetch result - time

ssvr FO result under threshold - count

ssvr function offloading result threshold check

ssvr FO result under threshold - reply count

ssvr function offloading result threshold check

ssvr io sslock conflict - count

ssvr io sslock conflict - sleeps

ssvr io sslock conflict - wait time

ssvr io wrlock conflict - count

ssvr io wrlock conflict - sleeps

ssvr io wrlock conflict - wait time

ssvr SDM add element column

ssvr SDM add element column - failed

processed CU count

ssvr storage index built on TCC

processed CU blkent count

ssvr storage index built on TCC

ssvr prefetch not found

ssvr read reply: cnt

ssvr read reply: size

ssvr read reply: time

ssvr write reply: cnt

ssvr write reply: size

ssvr write reply: time
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ssvr sthr suspend cnt

ssvr sthr suspend event

ssvr sthr suspend time

ssvr fetch reply2: cnt

ssvr fetch reply2: size

ssvr fetch reply2: time

ssvr block io read : cnt

ssvr frame T =0i| Af block io read &, Al ZF,

Al

st
N
i
b

ssvr block io read : size

ssvr frame T =0i| A{ block io read &, Al ZF,

Al

o
-+
i
b

ssvr block io read : time

ssvr frame T =0i| A{ block io read &, Al ZF,

Al

shol
4>
i
=

ssvr block io write : cnt

ssvr frame 2 =0{| A block io write &, Al ZF,

Al

st
4>
i
H

ssvr block io write : size

ssvr frame 2 S 0i| A block io write &, A| Zt,

Shob
>
i
H

Al
ssvr block io write : time ssvr frame 2 &0 A block io write &, A|ZH S48 H
Al
ssvr log io write : cnt ssvr frame 2 E0{| A log io write &, A|ZH S48 HA
ssvr log io write : size ssvr frame L E0{| M log io write &, A| 7+ Sl 5 HA|
ssvr log io write : time ssvr frame 2 &0l A log io write &, Al ZH S5 HA
ssvr cm io read : cnt ssvr frame 2 &0 M cmioread &, Al ZH S48 HA|
ssvr cm io read : size ssvr frame 20| A cmioread &, Al 7 S8 HA|
ssvr cm io read : time ssvr frame L E0| M cmioread &, Al ZH SI+E HA
ssvr cm io write : cnt ssvr frame 2 &0 A cmio write &, Al ZH S8 HA|
ssvr cm io wrtie : size ssvr frame 2 S0 A cmio write &, Al ZH SI+E HA|
SSvr cm io wrtie : time ssvr frame 2 =0 M cm io write &F, Al ZFH S+5 HA|
ssvr function offloading read : cnt ssvr flo 2 E0{ A aio read &, AlZH S £5 HA|
ssvr function offloading read : size ssvrflo 2E0| M aio read &, AlZH S48 HA|
ssvr function offloading read : time ssvr flo 2 &0 M aio read &, Al ZH Sl$+& HA|
free block get: count flash cache &0 M free block2 ¥2H =S 4+E B
Al
free block get sucessfully: count flash cache £ &0{ A{ free blockE € 2HE=34+E &

Al
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free block wait count

flash cache 2 E0{| A free blockS & 7|8l Ci 7| 8t Al
H2 HA

free block retry count

flash cache 2 E0{ M free blockS & 7| /5l CH 7| Bt A
H2 HA

free block wait time

flash cache 2 &0l M free blockS & 7| I3l CH 7| Bt A
2HS EA

recovery count

flash cache T &°| recovery A|ZtS HA|

recovery time flash cache 2 =2| recovery AlZtS HA|
added journal count flash cache Z &0l M X0 FItE EHEE HA|
added dirty journal count flash cache Z=0I|AM 20| FItEl B 45 HEAl

cr cache physical pin

_USE_CR_CACHEZE AFEA| CR_CACHE pingt &1 A

bufE ?|5t0] pingt &l ¢

cr cache physical unpin

_USE_CR_CACHEZE AMEA| CR_CACHEZ} pingt &

A bufE unpinst &l 4

cr cache hits until physical unpin

_USE_CR_CACHEE AFEA| CR_CACHEZ} pingt &
A

Xl bufE unpinst &l

cr cache in - data block

data blockS CR pin cache0f cache ingt 3l ¢

cr cache in - index branch block

index branch block2 CR pin cache0 cache inst 2

A
e

cr cache in - index leaf block

cr cache out - data block

data block2 CR pin cache0i| cache outst 3 4

cr cache out - index branch block

index branch block2 CR pin cache cache out?t =l

A
e

cr cache out - index leaf block

index leaf block= CR pin cache0| cache out$t & 4

cr cache not cached (Imode not cr)

23 &l lock modeZ} CRO| OFL|O{A CR pin cacheO

2x| R334

cr cache not cached (not current)

current buffer?} OtL|0{A CR pin cacheOll 'gX| =&t

| A
sl

cr cache not cached (skip_post)

PIN_SKIP_POST flagZt 4 & %/ CR pin cache0i &

Sl 5| A
ES T

cr cache not cached (skip cr cache)

SKIP_CR_CACHE flagZ7t A& =0 CR pin cachei|

SL S| A
ERESE T

cr cache not cached (threshold)

Z 28t block2l pin count?} hot block threshold 0|2+
O|0{M CR pin cache0l| € X| 25t & 45 LIEHHCY
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cr cache not cached:data (threshold)

& 28t data block2| pin count”t hot block threshold
A|2+O|0{ A CR pin cachedl| 'EX| Rt Sl +~& LIELHA
=

cr cache not cached:branch (threshold)

& 23t index branch block2| pin count’t hot block
threshold A|2H0|0{ M CR pin cache0f € X| £ 3l 4
£ LIEHHCE

cr cache not cached:leaf (threshold)

HZ2et index leaf block2 pin count’t hot block
threshold 0| 2+0|0{A{ CR pin cache0f € X| ¢+ 31
£ LIEHHCE

cr cache logical pin

_USE_CR_CACHEEZ AM2Al PHYSICAL PINE

CR_PINS At2¢t 3l

cr cache logical unpin

_USE_CR_CACHEZ AtEA| PHYSICAL PINE
CR_PINZ unpingt =

cr cache hits

Buffer cache CR pin cache0ll A| cache hit7} 24 5t =
& LIEHA T

cr cache hits (examine)

Buffer cache CR pin cache0ll A| cache hit7t 24 5t =
+& LIEHACE

cr cache get buf

Number of trying to get CR buffer in CR pin cache

cr cache try lock failed

Number of failure to acquire CR pin cache lock

cr cache try lock failed (try cnt)

Number of failure to acquire CR pin cache lock

cr cache miss

cr cache miss

scan cnt on cr cache hit

cr pin cache searchO| A hit2 EHH =AU S I scan3t
= elementQ| 7§ 4 E L}EFAHCE,

scan cnt on cr cache miss

cr pin cache searchO| M miss2 EHIE|U S I scan
' element?| 7H & LIEFAC,

E
AHEHO| M cr pin cacheE &

cr cache search (UNKNOWN) block type2 2E= = ot
Bl &} hit0] L B~ F LIEHHCE,

cr cache hit (UNKNOWN) block type2 2 2= A& A cr pin cacheE & 26t
Bl &} hit0] L Bl 5 LIEHHCE,

cr cache unknown is target

block type2 ZE= A &0|M cr pin cacheo| & 23!
=Ll target block type®! & 4+& LtEHHCY,

cr cache useless search

cr pin cache EFZ! block typeO| Ot & 26t S4+E
LHEHH CF,

cr cache hit:data

CR pin cacheOf| M cache hit7} 244 5t data block 71
£ LIEFHCE
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cr cache hit:data (examine)

CR pin cache0ll A cache hit7} 244 5t data block 7 4
£ LIEtEHCE

cr cache predict (DATA) TRUE

block typeO| data® 2t £ 11 cr pin cached| & 23!
1 ANZE data@l B2 5 LIEHHCE

cr cache hit:leaf

CR pin cacheOll M cache hit7} 244 5t index leaf block
45 LIEHHCY

cr cache hit:leaf (examine)

CR pin cacheOl| A cache hit7} 244 5t index leaf block
& LIEHHCE

cr cache predict (LEAF) TRUE

block typeO| index leaf2 {2} 2 11 cr pin cachel &

20 AN EX leafel AR9 8 LIEACY

cr cache hit:branch

CR pin cache0l| A cache hit7t 24 5t index branch
block 7§ & LIEHMHCE,

cr cache hit:branch (examine)

CR pin cache0l| A cache hit7t 244§t index branch
block 7§ & LIEFMHCE,

cr cache predict (BRANCH) TRUE

block typeO| index branch@ 7 2t = 11 cr pin cacheOf|
HI2M 0 HAHZEE branch@! 2R £~ LIEHHCE

cr cache found invalid

rok

CR pin cache0l| A invalid bufferS A4 5t 2l 5 LIE}

HCE

cr cache found invalid:pinned

CR pin cache0l| A invalid bufferS &A1 5t 2l & LIE}
O

cr cache found invalid refcnt

CR pin cache0ll A{ invalid refcntE 7+&l bufferE &4
ot 34+ S LIEfHC

cr cache get victim try _USE_CR_CACHEEZE A}2Al CR_CACHEE <lst
VICTIM S|

cr cache get victim try:failed _USE_CR_CACHEEZE A}2Al CR_CACHEE <%lst
VICTIM S

cr cache failed to get victim _USE_CR_CACHEE A}2Al CR_CACHEE <@t
VICTIME &X| 25t S4

cr cache failed to get victim (lock failed) _USE_CR_CACHEE A}2Al CR_CACHEE <&t

VICTIME ZX| 2ot S

cr cache failed to get victim (all pinned)

-

CR pin cache0f| A logical pinO| =00 victimS %

o ol n
ST

cr cache examine failed

-

_USE_CR_CACHE At&A| EXAMINE & I of| 2+t &
A

cr cache examine failed (invalidated)

_USE_CR_CACHE At&A| EXAMINE & I of 25t &
A
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cr cache gc mine _USE_CR_CACHE AtEA| gc&l Sl+E LIEtH SH

cr cache gc mine (gc cnt) _USE_CR_CACHE AtEA| gcE 2+ & LIEHH SA

cr cache gc all _USE_CR_CACHE AtEA| gcEl Bl & LIEHH A

cr cache gc all (gc cnt) _USE_CR_CACHE AtEA| gcE B+ E LIEHH SH

cr cache gc all - process cr caches _USE_CR_CACHE AtEA| gcE Sl+5 LIEHH S

cr cache gc all (cr cache cnt) _USE_CR_CACHE AtEA| gcE Bl & LIEHH SH

cr cache gc skipped CHE M4 0| L+2| CR pin cache lockE & 11 AU gcE

skipth & 4

check cr cache in sess open

Number of checking CR pin cache in sess open

check cr cache in sess open (not inited)

Number of checking CR pin cache in sess open

check cr cache during sess close

Number of checking CR pin cache in sess close

check cr cache during sess close (not inited)

Number of checking CR pin cache in sess close

IIC SGMT_BEING_USED REQ msgs received |CHE = EZFH 22 Sgmt Being Used 2t M| Al X]
o et =S LIEHHCE

[IC TXR_STATUS msgs received CHE L EZ 2 22 TXR Status 2t H| A| K| 2} 2HH
St =S S LIEHHCE

IIC TXR_DONE msgs received CHE L EE2RE 22 TXR Done 22 M| A| X| 2F 2+
ot & =S LIEHHCE

IIC BCT_STATUS msgs received

[IC RV_PANIC msgs received

Cle L2
recovery panic M| A| X| 2}

E{ B+2 Inter-Instance Call HA|X| &

A S =2 S LIEFLHCF

|_ o—|E

[IC REMOTE_REPLAY_ERROR msgs received

L E2RE 22 remote replay error M A| X| 2}
eSS LIEHH T

[= |

IIC TPR_SNAPSHOT_REQ msgs received CHE L EZ8E 22 TPR snapshot request H A X|
o e =S LIEHHCE

TB_LOG_SWITCH msgs received CHE L E22E 22 log file switch M A| X| 2} 2+ &+
=S LIEPA T

IIC CHECK_APPLIED msgs received CHE EEZFH 22 check applied M| A| X[ 2t 2+ 5t
St== LIEfACE

tas comm op count

tas comm thread info.

tas comm op time

tas comm thread info.

tas message processing count

=

tas message £ A 2|

tas message processing time

=

tas message S A 2|

tas message (DS_REQ) processing count

tas message ds request
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tas message (DS_REQ) processing time

tas message ds request

tas message (FILE_OPEN) processing count

tas message file open request

tas message (FILE_OPEN) processing time

tas message file open request

tas message (FILE_RESIZE) processing count

tas message file resize request

tas message (FILE_RESIZE) processing time

tas message file resize request

tas message (EM_REQ) processing count

tas message em request £ * 2|

tas message (EM_REQ) processing time

tas message em request £ & 2|

tas message (FILE_MEATA_REQ) processing
count

tas message file meta request

tas message (FILE_META_REQ) processing
time

tas message file meta request

tas message (AU_SET_STALE) processing
count

tas message au set stale request

tas message (AU_SET_STALE) processing time

tas message au set stale request

tas message (FILE_DELETE) processing count

tas message file delete request £ X |

tas message (FILE_DELETE) processing time

tas message file delete request & *{ 2|

tas message (FILE_STAT) processing count

tas message file stat request

tas message (FILE_STAT) processing time

tas message file stat request

tas message (REGISTER) processing count

tas message register request

tas message (REGISTER) processing time

tas message register request

tas message (EM_RDONLY) processing count

tas message em rdonly request

tas message (EM_RDONLY) processing time

tas message em rdonly request

tas message (EM_UPDATE) processing count

tas message em update request

tas message (EM_UPDATE) processing time

tas message em update request

tas message (DS_SYNC) processing count

tas message ds sync request

tas message (DS_SYNC) processing time

tas message ds sync request

tas message (DISK_STATUS) processing count

tas message disk status request

tas message (DISK_STATUS) processing time

tas message disk status request

tas message (TBASE_OPEN) processing count

tas message tbase open request

tas message (TBASE_OPEN) processing time

tas message tbase open request

tas message (TBAS_EM_OFFSET) processing
count

tas message tbas em offset request

tas message (TBAS_EM_OFFSET) processing
time

tas message thas em offset request
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ssvr comm handle alloc

storage server communication handle allocation

ssvr comm handle alloc failed

storage server communication handle allocation

ssvr comm handle alloc time

storage server communication handle allocation

ssvr comm handle free

storage server communication handle free

ss ibh init:pd alloc and ib resources create

ss ibh init:pd alloc and ib resources creation

ss ibh init:pd alloc and ib resources create failed

ss ibh init:pd alloc and ib resources creation

ss ibh init:pd alloc and ib resources create time

ss ibh init:pd alloc and ib resources creation

ss ibh init:ibmr alloc create time

ss ibh init:ibmr alloc create

ibmr alloc aop_lock get command size(SSVR)

ibmr alloc lock Al =l 4(SSVR). aop_trylockd 35t

M1, dmstH 0

ibmr alloc aop_lock get command size(DB)

ibmr alloc lock Al = =/ 4=(DB). aop_trylockd 3 5tH 1,

AIistH 0

ssvr read aio: cnt

storage server AlO read

ssvr read aio: size

storage server AIO read

ssvr read aio: suspend time

storage server AlO read

SSvr write aio: cnt

storage server AlO write

SSVr write aio: size

storage server AlO write

ssvr write aio: suspend time

storage server AlO write

SSvr aio submit: cnt

storage server AlO submit

Ssvr aio submit: cb cnt

storage server AlO submit

ssvr aio submit: syscall time

storage server AlO submit

dpbuf write

pNe, K=1
THa=

3

rol
st
+

A=
_I_OOH

Direct path write (DP buffer write)
O & block 7l =, s~ Al ZtS LIEFHCE,

dpbuf write (blkcnt)

1o
02
o
o
+

Direct path write (DP buffer write) =21 & 4

th &f block 71l =, = Al ZtS LIEHACE

dpbuf write (time)

R
=

3

o
rot
st
4

e
4

Direct path write (DP buffer write)
O block 7 =, & Al ZtS LIEHA T

dpbuf write skipped

HIO}
_ A

&0} skip

|0

Direct path write (DP buffer write) 221 S Q&

542 LIERHCY,

dpbuf write bitmap build

e ofl A

Direct path write (DP buffer write) 1
A Ij

buildE 42 e+ &l 4=, bitmap buildOi|
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dpbuf write bitmap build (failure) Direct path write (DP buffer write) 20l M bitmap
buildE 48+ 2l 4, bitmap build0f| A s+ &l 4 £3
AlZb=S LIEHHCE,

buildE & 8t = £, bitmap buildof| 2!
Al Z+S LIEHHCE

—

dpbuf write bitmap build (time) Direct path write (DP buffer write) 273 Of| A
I}

dpbuf write gca lock Direct path write (DP buffer write) 2+ 0| A{ GCA lock
2 &?:1% T8 5S4 GCA locks A2 2F st
LIEHA T

o
o
(@]
Q
=
&

>
0
>
I
m|o

dpbuf write gca lock (blkent) Direct path write (DP buffer write) 2+ 0l A{ GCA lock
2 A £+ 2$, GCA locke 44X 2 2F 6t
LHEFH T

=3
o
(@]
Q
;‘=
_|

-|>
gg
>
[
ru|o

dpbuf write gca lock (time) Direct path write (DP buffer write) 2+ 0f| A GCA lock
2 S £ B4, GCA locks AHZE 285
block 7§ 4=, =& A[Zb= LIEHHCE,

rﬁ

dpbuf write request gwr Direct path write (DP buffer write) 23 0{{A] global
blockOl| C &t dirty block writeE R E5t= Y S 42
Sl & Pgol M & 26t block 74+, 3 A

HeH T

—

II
0

02 mo o
N o

mo rok

£
m

—_

0¢ Mo o
= A

o2

dpbuf write request gwr (blkent) Direct path write (DP buffer write) 2} 0| M global
blockOi| Cf &+ dirty block writeS R & 5t= &Y
B4, Y oM © 28 block 7H 4, &=

EpHCF,

mo rok

I

dpbuf write request gwr (time) Direct path write (DP buffer write) 2} 0| A global
blockOi| T B+ dirty block writeS R& 5t &S 43
S, A EolM 28t block 7H 4, =& Al

LIEFH CF.

o

mjo rot
02

dpbuf write request gwr skipped by bitmap Direct path write (DP buffer write) 2} 0| A global
blockS0i| Cf St dirty block writeE 2 & 5t=0|, buffer
cache bitmap build Z 1+ 7|82 2 O] Y S Y ket
block 7§ &~& LIEHHC.

dpbuf write check cache Direct path write (DP buffer write) 2t& Ol M CH & block
0| buffer cache0il =X st=%| B35l £ 11 buffer cache
S|t 2A S I+ AR E A[ZHS LIEFHCE,

o

dpbuf write check cache (updated blkcnt) Direct path write (DP buffer write) 2+ 0| A CH & block
0| buffer cache0il = 5t=X| B35l &2 11 buffer cache
St s st e ARE A[ZHS LIEHHCE
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dpbuf write check cache (time)

Direct path write (DP buffer write) 2} Ol M CH 4} block
0| buffer cache0il =X 5t=%| B35 £ 1 buffer cache

St HYE st Sl et AR F AZHS LIEHHA T

direct write check cache skipped

Direct path write 2} Of|
e &

M bitmap build 22} & 7|2t2
Z local buffer cache &4

S M2Fet 3145 LEEHCY,

-

st

direct write check cache

Direct path write 2+ 0| A CH -} blockO| buffer cache
O =XHst=X| EtM 3 2 1 cache hit7} M st= A
buffer cache & 2| block2 updatedli =71 Lt invalidation
of ==0l, o]l ZYHs s+t 2 X =2 cache hit

J} 2bA S block 704, 12| 1 48 A|ZH2 LIEFHCY

direct write check cache (cache hit cnt)

Direct path write 2+ 0| A CH &} blockO| buffer cache
o ZxH5t=X| EtAMS 2 1 cache hit7} 4 5t= 22
buffer cache& 2| blockS updatedi =74 Lt invalidation
sf =0, ol ZYHs s+t 2 X 2 cache hit

7} 2 St plock 7H 4=, 12|10 43 A|ZHS LIEHMHC},

direct write check cache (time)

Direct path write 2t& 0| A C{ & blockO| buffer cache
o ZxHst=X| EtM S £ 1 cache hit7} 4 5t= 22
buffer cache &t 2| blockS updatedt =7 Lt invalidation
sf ==0l, O] 2YHs s+t B2t X 2 cache hit

It A SE plock i 4, 2| 10 48 A|ZHS LIEHHCH

direct write cache update

Direct path write 2t& 0| A C{ & blockO| buffer cache
Ol ZxH3H=X| B3 2 1 cache hit7} 244 5tH 5 &
blockO| dirtyO| AL} flashback 7| 50| AHE &2l A<
buffer cache42| blockS updatedii =0, 0|2} Z0|
direct path write 2F 0l A buffer cache&2| blocks
updatedi & =l 2 2015t dirty block 7§ & LtEH
Ct.

direct write cache update (dirty blkcnt)

Direct path write 2} 0llA{ T & blockO| buffer cache
O ZX5t=X| EHAHS] 2 1 cache hit7} 24 510 5 &
blockO| dirtyO| L} flashback 7| 50| AFZ2E0! AL
buffer cachef2| blockS updatedfi =0, 0|2+ 20|
direct path write 2} 0l A| buffer cache&2| blockS
updatedfi & =l 42} £H0I5tH dirty block 7 & LIEHAH
Ct.

dp bitmap build

DP
7t

—

i

Q| 3t bitmap build {2 435t 51 49 23 Al

LIEHA T

o

dp bitmap build (blkcnt)

DPE @&t bitmap build 2 = £+ 5t Sl =2 =& Al

tS LIEH
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dp bitmap build (time) DPE 2|5t bitmap build 2 & £ 5t S £ 3 Al
7HS LIEHMH Y,

dp bitmap build local

DPE <%t bitmap build 20 A local rsbPt 210
bitmap buildE 2t= 5t &l 45 LtEfHCE

dp bitmap build local (blkcnt)

DPE €[St bitmap build 2FO0|A local rsbTh £
bitmap buildE 2t= st Sl &5 LIEFHCH

dp bitmap build retry (reconf)

DPE 9 &t bitmap build 2 2 R A| =8+ Sl ~E LIEL
Ot

dp bitmap build request

DPE ®l &t bitmap build 2+ 0| A masterol| bitmap
buildS 23 5 3142t master= £ & replyS & 7| 7HX|

dp bitmap build request (blkcnt)

DPE <8t bitmap build 2tF0 A masterdl| bitmap
buildS 27 8 3l 42 masterZ £ E replyS 27| 7HX|
AR2F AlZHS LIERHCE

dp bitmap build request (time)

DPE gt bitmap build 2tF0|A masterol| bitmap
buildE 2 & st 3l 42} master2 £ E replyS 27| 7HX|
A R2F AlZHS LIEHHCE

process cache bitmap build validation buffer cache bitmap build request IICE EOtA] X 2
5t block 7§ £=2F A2 A|Z+S LIEHHCE

process cache bitmap build validation (blkent) [buffer cache bitmap build request IICE 2H0tA] X 2]
5t block 7H £=2F A2 A|Z+S LIEHMHCE,

process cache bitmap build validation (time)  |buffer cache bitmap build request IICE 2H0tA] X 2]

5t block 7H £=2F A2 A|Z+S LIEHHCE,

process cache bitmap build

shadow 2 B buffer cache bitmap build request 1IC
£ 2OtM A 2|8t block 7§ =2t &~ 2 A|ZHS LIEHHCE,

process cache bitmap build (blkcnt)

shadow = B buffer cache bitmap build request 1IC
£ 2H0tM A 2| et block 7H ~2F 22 AlZtS LIEHHCE

process cache bitmap build (time)

shadow = B buffer cache bitmap build request 1IC
£ B2H0tM A 2| et block 7H +2F 22 AlZtS LIEHHCE

process cache bitmap build - failure

shadow = £ B buffer cache bitmap build request 11IC
£ 2OotM HME|0f| Hufet Sl 42} block 7} 4 & LIEHA

o

process cache bitmap build - failure (blkcnt)

shadow 2 £ & buffer cache bitmap build request I1IC
S 2OrM Ao A5t Sl 42t block 7 4~ & LIEHH
C}.

[IC buffer cache bitmap build request

CHE nodeZ £ E B2 buffer cache bitmap build re
quest [ICe} 2EHE &5 = LIEHHCE
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[IC buffer cache bitmap build validation CHE nodeZ2H 22 buffer cache bitmap build vali
dation IIC2t H#H = == LIEHHCY

fo bitmap build:count

fo bitmap build

fo bitmap build:time

fo bitmap build

fo bitmap build check rsb:count

fo bitmap build check rsb

fo bitmap build check rsb:time

fo bitmap build check rsb

fo bitmap build check cache:count

fo bitmap build check cache

fo bitmap build check cache:time

fo bitmap build check cache

fo bitmap build add bitmap info:count

fo bitmap build add bitmap info

fo bitmap build add bitmap info:expanded

fo bitmap build add bitmap info

fo bitmap build add bitmap info:time

fo bitmap build add bitmap info

fo bitmap build async request:count

fo bitmap build async request

fo bitmap build async request:time

fo bitmap build async request

fo bitmap build sync request:count

fo bitmap build sync request

fo bitmap build sync request:time

fo bitmap build sync request

fo bitmap build async request again:count

fo bitmap build async request again

fo bitmap build async request again:time

fo bitmap build async request again

fo bitmap build post:count

fo bitmap build post

fo bitmap build post:time

fo bitmap build post

fo bitmap build wait bitmap reply:count

fo bitmap build wait bitmap reply

fo bitmap build wait bitmap reply:time

fo bitmap build wait bitmap reply

fo bitmap build wait bitmap reply - sleep count

fo bitmap bulid wait bitmap reply - sleep

fo bitmap build check and request again:count

fo bitmap build check and request again

fo bitmap build check and request again:time

fo bitmap build check and request again

fo bitmap build process sync mbr verify:count

fo bitmap build process sync mbr verify

fo bitmap build process sync mbr verify:time

fo bitmap build process sync mbr verify

fo bitmap build process async mbr verify:count

fo bitmap build process async mbr verify

fo bitmap build process async mbr verify:time

fo bitmap build process async mbr verify

fo bitmap build process mbr verify reply:count

fo bitmap build process mbr verify reply

fo bitmap build process mbr verify reply:time

fo bitmap build process mbr verify reply

fo bitmap build async mbr verify elapsed:count

fo bitmap build async mbr verfiy elapsed

fo bitmap build async mbr verify elapsed:time

fo bitmap build async mbr verfiy elapsed

TAS extent page get
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TAS extent page hit count

TAS extent map get

TAS extent map hit count

TAS split read count

TAS split read length

TAS split write count

TAS split write length

[IC active storage disk check msgs received

[IC active storage au invalidate msgs received

[IC active storage wake rebalance master msgs
received

[IC active storage disk invalidate msgs received

[IC active storage disk fd inval msgs received

IIC online storage server add msgs received

[IC active storage dmon master recovery check
msgs received

S22
S

My

[IC AS DISK FREE AU SYNC msg received

[IC TAS disk flag msgs received

[IC AS MOVE FDIR FIRST EXT msg received

IIC AS MOVE CM FILE msg received

ssvr IB send:count

ssvr IB send:size

ssvr IB send:time

ssvr IB RDMA read:count

ssvr IB RDMA read:size

ssvr IB RDMA read:time

ssvr IB RDMA write:count

ssvr IB RDMA write:size

ssvr IB RDMA write:time

ssvr wthr OP_IBCM_CONNECT:count

ssvr wthr OP_IBCM_CONNECT:time

Appendix B. V$SYSSTAT 493



oo

= ae

ssvr wthr OP_IBCM_DISCONN:count

ssvr wthr OP_IBCM_DISCONN:time

ssvr wthr OP_PING:count

ssvr wthr OP_PING:time

ssvr wthr OP_DISK_LIST:count

ssvr wthr OP_DISK_LIST:time

ssvr wthr OP_DISK_OPEN:count

ssvr wthr OP_DISK_OPEN:time

ssvr wthr OP_DISK_SYNC:count

ssvr wthr OP_DISK_SYNC:time

ssvr wthr OP_DISK_CLOSE:count

ssvr wthr OP_DISK_CLOSE:time

ssvr wthr OP_BLOCK_WRITE:count

ssvr wthr OP_BLOCK_WRITE:time

ssvr wthr OP_BLOCK_WRITE_POST:count

ssvr wthr OP_BLOCK_WRITE_POST:time

ssvr wthr OP_BLOCK_WRITE_REPLY:count

ssvr wthr OP_BLOCK_WRITE_REPLY:time

ssvr wthr OP_BLOCK_WRITE_LOG_RE
PLY:count

ssvr wthr OP_BLOCK_WRITE_LOG_RE
PLY:time

ssvr wthr OP_BLOCK_READ:count

ssvr wthr OP_BLOCK_READ:time

ssvr wthr OP_BLOCK_READ_POST:count

ssvr wthr OP_BLOCK_READ_POST:time

ssvr wthr OP_BLOCK_LOAD_MISSED:count

ssvr wthr OP_BLOCK_LOAD_MISSED:time

ssvr wthr OP_CACHE_INVAL:count

ssvr wthr OP_CACHE_INVAL:time

ssvr wthr OP_SMART_SCAN_IOCTL:count

ssvr wthr OP_SMART_SCAN_IOCTL:time
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ssvr wthr
OP_SMART_SCAN_IOCTL_EXT:count

ssvrwthr OP_SMART_SCAN_IOCTL_EXT:time

ss_ioctl post recv count

ss_ioctl post recv

ss_ioctl post recv failed count

ss_ioctl post recv

Ss_ioctl post recv time

ss_ioctl post recv

ss_ioctl prepare msg count

memory region allocation and msg generation for
ss_ioctl

ss_ioctl prepare msg failed count

memory region allocation and msg generation for
ss_ioctl

ss_ioctl prepare msg time

memory region allocation and msg generation for
ss_ioctl

ss_ioctl post send count

ss_ioctl post send

ss_ioctl post send failed count

ss_ioctl post send

ss_ioctl post send time

ss_ioctl post send

ss_ioctl_ext post recv count

ss_ioctl_ext post recv

Ss_ioctl_ext post recv failed count

Ss_ioctl_ext post recv

ss_ioctl_ext post recv time

Ss_ioctl_ext post recv

ss_ioctl_ext prepare msg count

memory region allocation and msg generation for
ss_ioctl_ext

ss_ioctl_ext prepare msg failed count

memory region allocation and msg generation for
ss_ioctl_ext

ss_ioctl_ext prepare msg time

memory region allocation and msg generation for
ss_ioctl_ext

ss_ioctl_ext post send count

ss_ioctl_ext post send

ss_ioctl_ext post send failed count

ss_ioctl_ext post send

ss_ioctl_ext post send time

ss_ioctl_ext post send

Ss_ioctl_ext wait completion count

ss_ioctl_ext wait completion

ss_ioctl_ext wait completion failed count

ss_ioctl_ext wait completion

ss_ioctl_ext wait completion time

ss_ioctl_ext wait completion

ssvr remote gpinfo get count

ssvr remote gpinfo get

ssvr remote gpinfo get failed count

ssvr remote gpinfo get

ssvr remote gpinfo get time

ssvr remote gpinfo get

ssvr wthr OP_SMART_SCAN_READ:count
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ssvr wthr OP_SMART_SCAN_READ:time

ssvr wthr OP_SMART_SCAN_FETCH:count

ssvr wthr OP_SMART_SCAN_FETCH:time

ssvr wthr OP_SMART_SCAN_CLOSE:count

ssvr wthr OP_SMART_SCAN_CLOSE:time

ssvr wthr OP_SMART_SCAN_IORM:count

ssvr wthr OP_SMART_SCAN_IORM:time

ssvr wthr OP_IORM_CATNAME:count

ssvr wthr OP_IORM_CATNAME:time

ssvr wthr OP_SYNC_CACHEHINT:count

ssvr wthr OP_SYNC_CACHEHINT:time

ssvr wthr OP_SEND_POST:count

ssvr wthr OP_SEND_POST:time

ssvrwthr OP_IB_RDMA_POST_SSCAN:count

ssvr wthr OP_IB_RDMA_POST_SSCAN:time

ssvr wthr OP_GET_STAT:count

ssvr wthr OP_GET_STAT:time

ssvr wthr OP_FREE_IBQP:count

ssvr wthr OP_FREE_IBQP:time

ssvr IB RDMA read count

ssvr IB RDMA read queued count

ssvr IB work complete event count

ssvr IB work completion count

tcc write_out rowent

tcc write_out count

tcc write_out time

tcc write_out count

tcc cs_dir compression RLE use count

tcc cs_dir compression count

tcc cs_dir compression time

tcc cs_dir compression count

tcc repeat_cnt compression time

tcc repeat_cnt compression count

tcc body compression RLE use count

tcc body compression count

tcc body compression time

tcc body compression count

tcc body no-RLE bytes (compressed)

tcc body no-RLE serialization success count

tcc body RLE bytes (compressed)

tcc body RLE serialization success count
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tce cc total uncomp bytes

tcc cc open & close count

tcc cc total time

tcc cc open & close count

tcc write_out ucomp_bytes bytes

tcc write_out ucomp_bytes count

tcc write_out comp_bytes bytes

tcc write_out comp_bytes count

tcc blkent blkent

tcc blkent count

tcc rowent rowent

tcc rowcent count

tce serialized cs_dirs compressed bytes

tcc cs_dirs serialize count

tcc write_out cs_dirs compressed bytes

tcc write_out ¢cs_dirs compressed count

tcc write_out repeat_cnt compressed bytes

tcc write_out repeat_cnt compressed count

ssvr pw dequeue count

SSvr dequeue event

ssvr pw dequeue time

ssvr dequeue event

lookup count of sfc read I/O

flash cache 2 =0{| M read cache hit ratioE HEA|

cache hit count of sfc read I/O

flash cache 2 =0 M read cache hit ratioE HA|

lookup count of sfc write 1/0

flash cache & =0i| M write cache hit ratioS H Al

cache hit count of sfc write I/O

flash cache & =0{| M write cache hit ratioS HEA|

fb entries

Mol 21 HIHO| 7[S¢et 2| F 3l Z=2] 2+ (redo
entries)@} 2| & 2 19| 2(redo log size)S LIEHHCY,

fb log size

Mol 21 HIHO| 7[S¢et 2| F 3l Z=2] 2 (redo
entries)?} 2| & Z 19| 2(redo log size)S LIEHHCE,

flashback space allocation successes MM0| 20 HIHO| St &Y 2o A6t 3l
= LIEHHCH

flahsback space allocation trials MMO| 20 HIHO| 27t & 2o A5t 3
= LIEHHCH

fb log space requests Mol 20 HIHO| 2 @2 S 28 276 S
5 LIEHHCH

fb log space requests - logfile switch MM0| 21 HIHo| e e 27t SIHE QX st 3
5 LIEHHCH

fb wait for logfile switch MMol 2+ 208 20 HEHO| 7|Fst2f1 £ f 2
AR 7L SO0H 210 HIHE 232 o+ &
7] 20| th 7| 5kA| =l =0l o] B2 t 7|5t &l +2f T

7|gt & AlZHE LIEHHTY

fb wait time for logfile switch

MMol 2|F 218 21 HEHO| 7| S5l 2 & of
JAAA 7Y SO0|H 20 HHE

7| W 20| Ci 7| 6tA = =0 o] AR o7t Bl 40 of
718t & AMZHE LIEH-ACE.
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wait for flush

2lF 2O 21 HEHO 7| E5t3 1 st= MM S0|
L

fb wait time for flush time

log flushE CH7| &t Sl =2 SAZtS
]

log flushE CH7| &t Sl =2 SAZtS

fb sleep for log flush

flushE th7|5tH 1 HAts Sl & AlZtS LIEHH
Cf.

number of sleeps to wait fb log flush

Cf.

total sleep time to wait fb log flush

fo 215 b HHO| 7|FstH 1 st=
flushZ CH 7|5t 1 &A= 3149 2
=

[IC gather flushed fba (value)

Flashback markerE = 7}st11 X} flushed fba =71

[IC gather flushed fba (time)

Flashback markerE F7}5t 11X} flushed fha 4=

Flashback marker sync (value)

Flashback markerE F7tst £ CtE instances1t &
7|5t

Flashback marker sync (time)

Flashback markerE F7tst & CtE instances1t &
7|5t

[IC FB LOGSWITCH msgs received

CIE L =2 2E| 22 Inter-Instance Call H Al X| S fb
log switch M| A| X| 2} 2 5+ &5 & LIEHHCE.

IIC FB LOG_ARCHIVE_ALL msgs received

CIE =2 2E 22 Inter-Instance Call M A| X| S fb
log archive all M| A| X[ 2} 2t 5t &= & LIEHHCY,

fowr awake flush waiters

FB writerZt flush 2 &= o 7 ti7|stl Y= ME=
S MAE S AZEAZ|D M2 ME2 S48 &

o =Lt

fowr awake flush waiters (notify count)

FB writer?} flush 2 &€ st F
= NA= Bt AlZH D2 A

=0

fowr awake flush watiers (time)

FB writer7} flush 2 8 & &t
= MAE S AlZE g

o =Lt

flashback write multi

Flashback 1 H{IHO| L§ & 7|22 @& 5t 40| Of
oIS B 2 U7 MEe B =

= A& HEHCE
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falshback write multi - waiter count Flashback 21 HIHO| L2 7| 2€ &St MM0| O
O[S 29 sl I MM & +E 23
SHE LIEFHLY,

flashback log write counts Flashback 21 HIHO| = E11 =52 FBWR7} O
A 30| writett Bl 25 ¢, 22 A7t

written flashback log blocks Flashback 21 HIH0| Y= 211 E2E FBWRI} ]
A0 writett B4, 25 £, 22 AlZH

duration time of flashback log writes Flashback 21 HIHO| U= E1 =52 FBWR7Z} O
230 writett 4, 28 5, 22 A7

fowr logfile switch flashback 2 1AL x| LSt Sl 5 LIEFMHTH

fowr switch time flashback Z 1A% X| Lot Sl LIEHHTE

flashback log archive write counts flashback archive logfile 444 Al FARCZ} C| A 30|

write St 8l =25 4, A2 A7t

written flashback archive log blocks flashback archive logfile ‘44 Al FARCZ} C|A 30

write Bt Bl 25 £, A2 AlZt

duration time of flashback archive log writes  |flashback archive logfile 444 Al FARCZ} C|A 30|

write 8t Sl 28 £, A0 AlZH

fowr wait for copy Flashback writer 7} fblog buffer fb logfileoi| 7| %sr

& ff fhlogE fblog buffer2 7| £ 521 MM 0|
Ch 7|3} OF BH=m| O3 Z RO T 7|8t 3149} i 7
ZtS LIEFHT

fowr wait for copy - sleep count Flashback writer 7 fblog bufferZ fb logfile0ll 7| = 5t
& fblogE fhlog bufferZ 7| 521 MM 0] Q2B
I

CHZIsHOF St=Cll Ol B2l th7| 8t Sl 2 7] Al
7h= LIEHHCE
fowr wait for copy time Flashback writer 7 fblog bufferE fb logfile0fl 7| = 5t24

& fblogE fblog bufferZ2 7| S5 Q1 M/ 0] Qo™
CHZIsHOF St=Cfl O|H B2 th7|et S5t L7 Al
7tS LIEH Y

cache block retry count cache block=S @ 7| ®lal A/ =& et Sl 45 LIEFHCE
A
T

cache block retry count - smart scan wait count|cache blockS & 7| ?/all R{A| =& st 3!

random multi block read complete random multi-block readE acynchronous IOZ & &
B2 10 2t=20 28 AlZH

random multi block read wait until IO complete [random multi-block readE acynchronous IO 4 &
dF 10 &=0 2l A7

random multi block read wait time random multi-block readE acynchronous IOE ¢+~3& &
G 10 220 ZE Al ZH
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random multi block read complete (pga)

random multi-block readE acynchronous I0Z 43 &t

4210 2t=0 ZE AlZt

random multi block read wait until IO complete
(pga)

random multi-block readZ acynchronous IO 3 &

4210 2t=0 ZE AlZt

random multi block read wait time (pga)

random multi-block readS acynchronous IO 3 &

2210 2=0 A AlZt

random mbr submit to complete

random multi-block readS asyncronous 102 43 o}

=482 10 2F2= BH 10 2EXE 7 2 W 7HX S

AlZE (10 0| 2/0f CHE 2 Y st=0 22l Al ZH0| Z &K

o ASE=Z B2 F2 107t &2 E 7|8 7|CtEl Azt
o

S L O
a2 xo|7t As + UF)

random mbr submit to complete time

random multi-block readS asyncronous 102 43 5}
=48R 10 2¥2z £H 10 2EXE 7 2 W 7HX S
AlZE (10 0| 2/0f] CHE ZY5t=0 22l Al ZH0| Z &K
of Ao Bz B2 ZR 107t 225 T|E 7ICHE AlZH
o2 ROI7FUSE 5+ 2

% UF.)

random mbr submit to complete (pga)

random multi-block readE asyncronous IOZ2 ¥ 5t
EZ2R 102822 FH 10 ¢ 2HM 2|7t E W 7tX| Q]
AlZE (10 0| 2lof CHE A st=d 2 & AlZH0] &k

Of A2 HE2 FR 107 2257 7|THE Azt
a2 xo|7t AE + UF)

random mbr submit to complete time (pga)

random multi-block readE asyncronous IOZ2 ¥ 5t
EZ2R 102322 7H 10 ¢ =2HM 2|7t E mf7tX| Q]
AlZE (10 O] 20| CHE &Y St=0 Z 2l Al Zt0] ZBiE|
2 107t b2 E| 7| & 7|C2l AlZH
o

random mbr submit to complete by proxy

random multi-block readE asyncronous IO2 ¥ 5t
= 2R 102822 FH 10 & 2HM 2|7t E wf7tX[ Q]
AlZE (10 O] 2/0| CHE &Y St=0 Z 2l Al Zt0] ZBiE|
2 107t 22 E|7|E J|CtEl AlZt
o

random mbr submit to complete time by proxy

random multi-block readE asyncronous IOZ2 ¥ 5t
= Z8F 10 2F22 FH 10 2 A7t 2 wf7HX[ <]
AlZE (10 O|2/0| CHE &Y St=0 d 2l Al Zt0] Z 5K

o Yooz e AL |07t 2EEJ|E J|CHEl Al ZH
o 2 XOIZFJAE & UR)

random multi block disk read - requested

DB == Sread(tgid)et +X| S LEHHCE T AT 2
FE SA0| 02 =3 HIHO| 2{0{S0|H full table
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scanit Z0| HHO| HEE =S B0l 10{S0/=

40| et

random multi block disk read - blocks DB =% 2 read(0{H 4)8F =X & LIEIHCH ClATE
2E SAOl 6 S22 HIH0| 240{S0|H full table
scanzt ZH0| BHHO| HEE =g BOo| =0l
320 Ly ot

random multi block disk read time DB £ S read(H{&{ 4)8t =X & LIEIHCH CJAT 2
2H SA0| o4z 22 HIHO| 0{S0[H full table
scanzt Z0| oHHO| HALSE S HO| 40 S0(=

20| Y et

isgmt get branch via directory IndexOl M ZO{Zl branch directoryS 7}X| 11 index
branch block2| CR imageE == &0 Cist M
£ LIEHCE

isgmt get branch via directory - get_cr call count|Index0l A Z=0{ &l branch directoryE 7+X| 11 index
branch block2| CR imageE == &0 CHst 8 &
= LIEHHCE

isgmt get branch via directory in Ivl time Index0l| Al =0 &l branch directoryE 7}X| 1l index
branch block2| CR imageE == &0 CHst 8 &
= LIEHHCE

checkpoint cancelation count ScHA WAl M 22 QIE 3 A SO F 2Tt E =
2R E moettt

journal add count flash cache Z S0 M XD S O 22| HIHO| F7t5t=
AlZt

journal add retry count flash cache 2 &0 Md S M 22| HIHO| F7t5t=
AlZt

journal add time flash cache Z S0 M XD 2 0| 22| HIHO| F7t5t=
Al Zt

journal checkpoint count of storage flash cache |flash cache 2 S0|A X & | HEHY, H|EH,
Mgl I A0 L2l 1, AFEEH XD 2 0x002 2
SOtFE= A7t SIS 5 HA

ﬂl|0
ﬂ.|||3|
ol :l:
-

journal checkpoint time of storage flash cache |flash cache ZE0|AM X2 S SeAl HEMY, HED,
X—|'—"o{||::| o|l:il/\0” LHE|_T’_ }g_é -|I:|O OXOOEE
SHOotFE= A7t SI-5 HA

journal flushing count flash cache 2 S0 M X 'd & flush A| 7| = AlZHE HEA
flushed journal set count flash cache Z S0 M X2 & flush A| 7| = Al ZHE E A
journal flushing time flash cache 2 &0l M X' S flush Al 7| = Al ZtS EA|
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read cache(checkpoint) count flash cache = & 0i| A{ dirty block #| 2 2 21 E A|0f| cache
read Al Zt2 HA|

read cache(checkpoint) time flash cache = =0i| A dirty block | 2 Z 21 E A|0f| cache
read Al Zt2 HA|

write disk(checkpoint) count flash cache 22 S0f| A dirty block A 2 E Aol disk
write A|ZtS HA|

write disk(checkpoint) time flash cache = E0f| M dirty block A 2 Z 21 E A|0] disk

write A|ZHS HA|

COBM get count

flash cache 2 E0{| A{ COBM tableE HHS ZHAM S,
1 %0.”A1 EI=II:HO '='§9| EIO‘I O[]:i 7—| |

= = "

dx QX E BA

COBM blocking count

flash cache 2 £0| A COBMtableS HH S HAI 5|11,
050 2HE S8 =AM, HE

Y X E HA

COBM get time

flash cache 2 0| M COBM tableE &
30 EHE 252 = eH, 2E

dx QX E A

IO write lock count

storage server2| 10 write try lock 3l =2} &A| A uj &t

5 ®2A

1O write lock fail count

storage server2| 10 write try lock 3l =2} &A| A nj &t

a5 ®2A

received standby auth msg count

Standby & authentication HlA|X| & +&let 3| 4+E &
Al

received standby log start msg count

Standby & log start HA|X| & +=AGHE| 5 BEA

received standby log check msg count

received standby log end msg count

Standby & log check M A|X| & =418 2| =5 HA|
A

Standby & log end HA|X| & Al S| +E HA

received standby switch over msg count

Standby & switch over H{A|X| & =4I 3| +E HA|

received standby log switch msg count

=
Standby £ log switch req HIA|X| & £AI8H 345 &

Al

received standby log flush msg count

Standby & log flush Al X| & =45t 3| =8 HA|

received standby stan update msg count

Standby€ tsn update M| A| X|

i
4>
R
rot
ol
4>
i
Frl
>

received standby ack msg count

received standby log recover msg count

Standby & ack M A|X| & &5t 2|5 HA|
A

Standby & log recover H A X| & 415 3|4+ & HA

received standby log recover ack msg count

Standby & log recover ack HlA|X| & =88t 3| +E &
Al
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received standby log recover flush msg count |Standby& log recover flush Ml A|X| & A8 3| +~5

HA

received standby log recover switch msg count |Standby & log recover switch req Ml Al X & &1 & 5

+E HA

received standby reconf notify msg count Standby & reconf notify H{A|X| & AT 3|4+ 5 HA

received standby ping msg count Standby & ping HIA|X| & =45 2|5 HA|

Before inner SQL processing sql M2l 28 £ © MXE| Aol of o &+~X| S LIEt
LHCH

Before inner SQL processing time sql M2l 28 £ © MM Aol of o =X S LIEt
LY

After inner SQL processing sql M2 22 +d = X2 2o o &t =X & LIEL
LY,

After inner SQL processing time sql M2l 22 +d = X2 2o o &t =X & LIEL
LY

Reply message preparation/send sql M| 28 £ & M2 HY 5 SEH AKX &
H| L AZ00l writest= X & LIEHACL

Reply message preparation/send time sql M2l 28 £ & FH HY 5 SEH AKX &
H| L AZ00l writest= X & LIEHACL

autocommit sql M2 2= 43
2| X LIEfH T,

autocommit time sql M2l 2& +¥ £ X2 Y S autocommit A

=

session msg allocator cleanup sql M2 2% £ T FAH2 HY S session?
msg_mallocOl CH 5t cleanup M 2| x| E LtEHHLCY,

session msg allocator cleanup time sql M2 23 ¥ = FHI HY S session?
msg_mallocOll C &t cleanup M 2| x| & LtEHHCY,

Inner SQL processing count sql M2l 22 +H0f Ci et ~X| S LIEHMHTY,

Inner SQL processing time sql M2l 22 +H0j| Cf st ~X[ S LIEHHCY,

tx rollback blocks rollback Ci & blockS &2 &4+ & 2 AZtS LtE}
Lt

tx rollback blocks - acquire time rollback Ci & blockS &2 &4+ & e A|ZtS LtE}
LY

tx rollback tcblks rollback Ci &f tcblkS &2 2l 2 A2 Al 7S LIEHH
Ct.

tx rollback tcblks - acquire time rollback CH &f tchlkS &2 &l & A2l A[ZtS LIEHAH
C}.
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tx rollback uhdrblks

rollback CH&F uhdrblkES &2 =l4¢ 2 HEl A ZFS Lt

EHHCF,

tx rollback uhdrblks - acquire time

rollback CH4t uhdrblkS &2 214 L ZEl A[ZHS Lt

Bt .

tx rollback ublks

rollback Cf & ublkS &2 34 4l
Ct.

tx rollback ublks - acquire time

rollback CH & ublkS &2 314 4l

C}.

my
!
>
i
mjo
T
m
=

tx rollback uemblks

tx rollback uemblks - acquire time

rollback t & uemblks &2 3l & 2B A|ZkS Lt
EfeH Cf.
rollback t & uemblks &2 3l 3 2B A|ZES Lt

EpHCF,

tx rollback bmhdrblks

rollback Cf & bmhdrblkE &2 3l
Bt Cf

4>
g
my
r
>
i
1o
-

tx rollback bmhdrblks - acquire time

rollback CH A bmhdrblk= &2 3!
EfHCE

4>
g
Y
r
>
i
mjo
-

tx rollback bmblks

rollback Ci & bmblkS &t
HC},

ro
st

tx rollback bmblks - acquire time

rollback CH & bmblkE &2 &l 4
HC

tx rollback shdrblks

rollback CH 4t shdrblkS 32 3l 4

EFCHCF,

a
Y
r
>
™
mjo
r

tx rollback shdrblks - acquire time

rollback Cf &f shdrblkE &2 2l

EHH CF

a
Y
ru
>
™
mjo
r

tx rollback emblks

rollback Cf & emblkS &2 3l
LH T

tx rollback emblks - acquire time

rollback Cf & emblkE &t
LHC},

ro

tx rollback I1blks

o

rollback CH A+ [1blk S &S 314
Ct.

tx rollback I1blks - acquire time rollback CH & 11blkS &2 3l 4= L 28 A|ZHS LIEHH
Ct.
tx rollback 12blks rollback CH &f 12blkS &2 &4 & H 2l A|ZtS LIEHH

Ct.

tx rollback 12blks - acquire time

=}

rollback Cf &f 12blk=S &2 &l 4
Cf.
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tx rollback 13blks rollback CH & I3blkS &2 =l 4= U ZEl A|ZHS LIEHHH
C}.

tx rollback 13blks - acquire time rollback Ci &f I13blk S &2 2l L A2 Al 7S LIEHH
Ct.

tx rollback txblks rollback CH & txblkS &2 &l 4= & Z 2l A|ZHS LIEHH
Ct.

tx rollback txblks - acquire time rollback CH &f txblkS &2 =24+ & A2l A[ZHS LIEHAH
ct.

tx rollback dblks rollback CH &+ dblk S &2 34 & A2l A|ZHS LIEHHH
Ct.

tx rollback dblks - acquire time rollback CH & dblk=S &2 &l 4= & Z 2l A|ZHS LEHH
Ct.

tx rollback iblks rollback Ci & iblks &2 24 & A2 AlZHS LEHH
Ct.

tx rollback iblks - acquire time rollback CH < iblk=E &2 2l 3 A8l A[Zh= LIEHH
Ct.

tx rollback ibblks rollback CH &f ibblkS &2 =l & A2l A[ZHS LIEHAH
Ct.

tx rollback ibblks - acquire time rollback Ci &f ibblk & &2 3l 2 A2 A|Z+HS LIEHH
Ct.

tx rollback ilblks rollback tH &t ilblkE &2 24 & 22 A|Zt= LIEHH
Ct.

tx rollback ilblks - acquire time rollback CH & ilblkS &2 Sl4 3 A2 A|ZHS LIEHAH
Ct.

tx rollback Iblks rollback CH& Iblk=S &2 24 3 A2l A[ZHS LIEHH
Ct.

tx rollback Iblks - acquire time rollback CH& Iblk=S &2 24 & Z2l A[ZHS LIEHH
Ct.

tx rollback other blkss rollback CH & other blksg &2 Sl X ZHEl AlZtS
LIEHHCF,

tx rollback other blkss - acquire time rollback CH & other blksE &2 3l L ZEl AZtE
LHEHHCF.

undo record apply undo record apply

undo record apply time undo record apply

tx rollback - get ublk get undo block for tx rollback

tx rollback - get ublk time get undo block for tx rollback
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batch rollback mbr ublk

TX batch rollback 2} 0l M undo blockOll Cf &+ MBR
2 43353149 block 74+, 12|10 A QA|ZHS LIE}
LH O,

batch rollback mbr ublk (cnt)

TX batch rollback 2} 0l M undo blockoll CH &+ MBR
etk 22t block 7 4=, 2| 0 AR A[ZHS LIEL

batch rollback mbr ublk (time)

batch rollback mbr ublk (cache hit cnt)

TX batch rollback MBR 2} 0f| A 0] 0| buffer cacheO|
Z X st0f MBRZ A 2| 5HX| 22 undo block 7 & Lt
EfLH Y

batch rollback mbr ublk (not mine cnt)

TX batch rollback MBR 20| A{ single block 2 82
2 ™28 CHE TXC| undo block 7§ 4~ & LtEFHCE,

batch rollback mbr ublk reads (not mine cnt)

TX batch rollback MBR Z}H 0| A disk readE 3 &t
CHE TX9| undo block 7§ 4~& LtEHHCL,

batch rollback mbr ublk (single block cnt)

TX batch rollback Z}H 0| A MBRZE X 2|5tX| &5t
single block® 2 2 & 3t undo block 7§ 5 LIEHH T},

batch rollback mbr ublk reads

TX batch rollback MBR 2} 0f| A, undo blockOi| CH i
disk readS 35t 3142} block 7H 4=, Z12[ 10 AR A
ZHS LIEHH T

batch rollback mbr ublk reads (cnt)

TX batch rollback MBR ZH& 0l A, undo blockof| CH i
disk readS £& 5t 2l 2} block 7H 4>, 2|10 AR A
ZtS LtEHH T

batch rollback mbr ublk reads (time)

TX batch rollback MB
disk readS st 3l
{tZ LtEIH Y,

R 2™ 0| A, undo blockoil CHaH
2} block 7H 4>, 2|10 2R A

brb mbr ublk [mbr size < uext]

TX batch rollback =3 & undo extent £ T
Z undo blockd| Ci &t MBRS &gt 3l 4
o, d28 0 A2 A ZHS LIEHHCE

_\"Q_'_

brb mbr ublk - cnt [mbr size < uext]

TX batch rollback &3 = undo extent £ C} 22 £t
Z undo blockd| ti &+ MBRE &l st 3
2 2|10 ARQAZHS LIEHACY

P
o
=2
o
(@)
8
>

brb mbr ublk - time [mbr size < uext]

TX batch rollback &3 % undo extent £ Ct &2 &2
Z undo blockol| CH &t MBRS £l 5t 3l £~ 2} block 7H
o, d2 0 ARQAZHS LIEHCH
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bbr ublk - cache hit cnt [mbr size < uext] TX batch rollback =2 & undo extent 2Lt 2 =
2 MBR & M, 0|0] buffer cache0f =X{5t0 MBRZ
X 2| 3tX| 242 undo block 7§ =5 L}EFH Y

brb mbr ublk - not mine cnt [mbr size < uext] |TX batch rollback & & undo extent =2 C &2 2|
2 MBR & O single block 822 &2t CHE TX
©| undo block 7§ =& LtEFH Y.

brb mbr ublk reads - not mine cnt [mbr size < |TX batch rollback =& = undo extent 2C} &2 2|
uext] 2 MBR & [If disk readE &5t CHE TXS| undo
block 7H =& LtEFMCE.

brb ublk - single block cnt [mbr size < uext] TX batch rollback &3 & undo extent £C} 22 Q)
Z MBR € If MBRZ X 2|5tXA| £3t1 single block2
2 238t undo block 7§ £+ & LIEHHCY,

brb mbr ublk reads [mbr size < uext] TX batch rollback =& & undo extent £Ct &2
Z MBR & I, undo blockOf| CHsl disk readS 43 &t
3149} block 74, 12|10 AR A|ZHS LIEFHCE,

-

40

brb mbr ublk reads - cnt [mbr size < uext] TX batch rollback &3 & undo extent 2 C}
2 MBR & [, undo blockdi| Ci3lf disk read
Sl 42t block 7 4=, J 2|10 &~ R A|ZHS LIE}

mn A

4 o
02 o

o

C

=

=

40

brb mbr ublk reads - time [mbr size < uext] TX batch rollback =& = undo extent £ Ct
Z MBR & [, undo blockOi| CH 3l disk read
42t block 7 4=, J2| 1 &~ RA|ZHS LIER

Tt
02 [

o

[
A
T

o

=

Ct.

L

batch rollback mbr dblk (cache hit cnt) TX batch rollback MBR Z}&0{| A 0|0| buffer cacheo||
Z 7Y 5104 MBRZ X 2|31 X| 22 data block 7§ & L}
EHEH T

batch rollback mbr dblk (single block cnt) TX batch rollback MBR 278 0| A single block 28 2
2 X 2|8t data block 7} 5 LIEFAHCY,

batch rollback mbr dblk reads TX batch rollback MBR 2} 0{| Al data blockOfl CH3aH

disk readE &5t 2l =2} block 7H 4>, 12| 10 AR A
{HS LIEFH T

batch rollback mbr dblk reads (cnt) TX batch rollback MBR 2t& 0| A data blockoil CH 3
disk readE 3 St 212} block 7§ 4=, 2|10 AR A
ZtS LIEfH T

batch rollback mbr dblk reads (time) TX batch rollback MBR 274 0i|A| data blockOi| CH 3l
disk readS 35t 2142} block 7H 4=, 2|10 AR A
b= LIEFHCE

batch rollback mbr dblk TX batch rollback 2HS 0| A data blockdi| CH s MBR&
5t 219} block 7H 4+, 2|10 AR AIZHS LIEHA
ct.
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batch rollback mbr dblk (cnt)

TX batch rollback 2} 0| M data blockOf| CHs MBRZ
2Bt Sl 42f block 7H 4=, 2|11 AR A[ZHS LIEHA
Ct.

batch rollback mbr dblk (time)

TX batch rollback 2} 0f| M data block0l| CHslf MBRZ
ot 512 block 7=, 2|1 ARAIZHS LIEIH

R

batch rollback mbr dblk set range

X batch rollback 23 0| A data blockdi| C{f 8 MBR=
4%‘ 5t7| 2|3l DBA rangeE A& e+ 2142} block 7H
4, 2|10 AQAZHS LIEHHCH

batch rollback mbr dblk set range (cnt)

X batch rollback 2}& 0l| A| data blockOl| Cff 8t MBRS
¢%H 5t7| 2|3 DBA rangeE M et 5142} block 7H
g, d2| 0 AQAZHS LIEHC

batch rollback mbr dblk set range (time)

X batch rollback 2+ 0| A| data blockdi| CH & MBR2
z,\_%Hsm ?|5ll DBA rangeS &8t 342} block 7H
£, de|0 AQAZHS LIEHHTH

rollback cvlist apply

rollback cvlist apply

rollback cvlist apply - time

rollback cvlist apply

batch rollback prepare TX batchrollback =H| 2t & 42 ot &l +2F 2~ 2 A| ZF
= LIEHHCE
batch rollback prepare (time) TX batchrollback =H| 2 & & ot & +2F 2~ 2 A| ZF

S LIERAC,

ang

ang

rollback ang before - time

ang

batch rollback find mi undo dbas

TX batch rollback 20| A MI undoE & &€ index

batch rollback find mi undo dbas (key cnt)

S|
block2| dbag EHAM et Sl 2t 22 AlZFS LIEHACE
A

TX batch rollback 2+ 01| A
blocke| dba§ E4 et 42t A2 AlZH

batch rollback find mi undo dbas (time)

TX batch rollback 2+ 0| Al MI un S|
block| dbaE EMSH Sl+2f AR AlZHS LIEHALCE

fo_xi init server info

Function Offloading= ?|5t0{ ssvrd 2 & initst= ©
H g 53

fo_xi init server info size

Function OffloadingS ?|5t0{ ssvrd 2 & initst= ©
H oy 58

fo_xi init server info time

Function OffloadingS ?|5t0 ssvrd 2 & initst= ©

A oty 59
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fo_xi build granule info

Function Offloading=

1y 573

Q510 granule™ £ & initste

fo_xi build granule info size

Function Offloading=

1y 57

rr

2|5t granule™ 2 £ initst

fo_xi build granule info time

Function Offloading=

1y 53

2|5t granuled 2 & initot=

fo_xi build predicate info

Function Offloading=

— =
= g 53

?|5t0d predicate 2 £ initst

fo_xi build predicate info size

Function OffloadingS

— =
= g 58

2|5t predicate § £ & initot

fo_xi build predicate info time

Function Offloading S

— =
= g 58

2|5t predicate § &£ & initot

fo_xi build parameter info

Function Offloading= </ 5t0{ parameter & & & init5t

— =
= g 58

fo_xi build parameter info size

Function Offloading= </ 35t0| parameter & & & init5t

— =
=0y =3

fo_xi build parameter info time

Function Offloading= </ 35t0| parameter & & & init5t

— =
= U8 =3

fo_xi build ssvr data map info

Function Offloading2

initet= 2+8 &3

|5t ssver data map d 2 E

fo_xi build ssvr data map info size

Function Offloading=S

initet= 2+8 &3

i

?| 5t ssver data map F =

fo_xi build ssvr data map info time

Function Offloading=S

initst= 248 &4

?|5t0{ ssver datamap d 2 S

fo_xi build bloom filter info

Function Offloading2

ot= oty 59

2|5t bloom filter @ £ & init

fo_xi build bloom filter info size

Function Offloading=

ot= oty 59

2[5t bloom filter @ 2 & init

fo_xi build bloom filter info time

Function Offloading=

she 249 =7

213t bloom filter @ £ & init

fo_xi preprocessing ioctl Function Offloading= ioctl £LH 7| M A 2| 2 &5
fo_xi preprocessing ioctl size Function OffloadingZ ioctl 2L 7| & A 2| td &

fo_xi preprocessing ioctl time

Function Offloading= ioctl 2L 7| ™ M A 2| 28 5F

fo_xi preprocessing fetch

Function OffloadingS fetch0| & &= Al 7+

fo_xi preprocessing fetch size

Function Offloading= fetch0| 22 &= Al Zt

fo_xi preprocessing fetch time

Function Offloading= fetchOl| &R E[&= Al ZF
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MMR re-apply(batch+replay)

MMR re-play(batch + replay) time

MMR re-apply(batch+replay) time

MMR re-play(batch + replay) time

RecoQ flush during MR

RecoQ flush time during MR

RecoQ flush time during MR

RecoQ flush time during MR

RecoQ flush during flashback

RecoQ flush time during flashback

RecoQ flush time during flashback

RecoQ flush time during flashback

MMR disk read

MMR disk read time

MMR disk read time

MMR disk read time

MMR AIO read request

MMR AIO read requset time

MMR AIO read request time

MMR AIO read requset time

MMR AIO get events

MMR AIO get events time

MMR AIO get events time

MMR AIO get events time

MMR get current buffers

MMR get current buffers time

MMR get current time

MMR get current buffers time

MMR set buffer status

MMR set buffer status time

MMR set buffer status time

MMR set buffer status time

MMR AIO submit

MMR AIO submit time

MMR AIO submit time

MMR AIO submit time

MMR cleanup

MMR cleanup time

MMR cleanup time

MMR cleanup time

MMR MMR time
MMR time MMR time
TMMR TMMR time
TMMR time TMMR time

MMR get block

MMR get block time

MMR get block count

MMR get block time

MMR get block time

MMR get block time

MMR batch replay

MMR batch replay time

MMR batch replay count

MMR batch replay time

MMR batch replay time

MMR batch replay time

DDL processing count in SQL process

DDL processing in SQL process

DDL processing time in SQL process

DDL processing in SQL process
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batch PSM processing count in SQL process

batch PSM processing in SQL process

batch PSM processing time in SQL process

batch PSM processing in SQL process

initial anonymous PSM block processing count
in SQL process

initial anonymous PSM block processing in SQL pro
cess

initial anonymous PSM block processing time
in SQL process

initial anonymous PSM block processing in SQL pro
cess

preparing cursor fetch count in SQL process

preparing cursor fetch in SQL process

preparing cursor fetch time in SQL process

preparing cursor fetch in SQL process

PSM Anonymous block processing count in SQL
process

PSM Anonymous block processing in SQL process

PSM Anonymous block processing time in SQL

PSM Anonymous block processing in SQL process

process

sql dd lock acquire SQL XM 2| Al AtZ5t= Object=0] Cf 8 DD LocksS &
Scote 2l & LIEHA LT

sql dd lock acquire time SQL XM 2| Al AtZ 5= Object=0] O 8 DD LockS &
Scote 2l & LIEHALCY

csr open count in SQL process

csr open in SQL process

csr open time in SQL process

csr open in SQL process

csr bind param count in SQL process

csr bind param in SQL process

csr bind param time in SQL process

csr bind param in SQL process

acquire table-mode lock or rowlock count for
select-for_update

acquire table-mode lock or rowlock for select-for_up
date

acquire table-mode lock or rowlock time for se

acquire table-mode lock or rowlock for select-for_up

lect-for_update date

sql dml lock acquire DMLE & 5t7| @5l = 5S¢t DML lock| 4 £ LtE}
ot

sql dml lock acquire time DMLE & 35t7| 6l =S¢t DML lock| 4 £ LtE}

executor tree generation count in SQL process

executor tree generation in SQL process

executor tree generation time in SQL process

executor tree generation in SQL process

expc search count in executor tree generation
process

expc search in executor tree generation process

expc search time in executor tree generation
process

expc search in executor tree generation process
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ex tree set count in executor tree generation
process

ex tree set in executor tree generation process

ex tree set time in executor tree generation
process

ex tree set in executor tree generation process

DML INSERT node set count

DML INSERT node set

DML INSERT node set time

DML INSERT node set

DML DELETE node set count

DML DELETE node set

DML DELETE node set time

DML DELETE node set

DML UPDATE node set count

DML UPDATE node set

DML UPDATE node set time

DML UPDATE node set

DML MERGE node set count

DML MERGE node set

DML MERGE node set time

DML MERGE node set

DML MTI node set count

DML MTI node set

DML MTI node set time

DML MTI node set

FOR UPD node set count

FOR UPD node set

FOR UPD node set time

FOR UPD node set

expc generation count in executor tree genera
tion process

expc generation in executor tree generation process

expc generation time in executor tree generation
process

expc generation in executor tree generation process

DML INSERT node expc generate count

DML INSERT node expc generate

DML INSERT node expc generate time

DML INSERT node expc generate

DML DELETE node expc generate count

DML DELETE node expc generate

DML DELETE node expc generate time

DML DELETE node expc generate

DML UPDATE node expc generate count

DML UPDATE node expc generate

DML UPDATE node expc generate time

DML UPDATE node expc generate

DML MERGE node expc generate count

DML MERGE node expc generate

DML MERGE node expc generate time

DML MERGE node expc generate

DML MTI node expc generate count

DML MTI node expc generate

DML MTI node expc generate time

DML MTI node expc generate

FILTER node expc generate count

FILTER node expc generate

FILTER node expc generate time

FILTER node expc generate

TSCAN FULL node expc generate count

TSCAN FULL node expc generate
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TSCAN FULL node expc generate time

TSCAN FULL node expc generate

TSCAN ROWID node expc generate count

TSCAN ROWID node expc generate

TSCAN ROWID node expc generate time

TSCAN ROWID node expc generate

ISCAN node expc generate count

ISCAN node expc generate

ISCAN node expc generate time

ISCAN node expc generate

PART node expc generate count

PART node expc generate

PART node expc generate time

PART node expc generate

expc serialize on pp cache count in executor
tree generation process

expc serialize on pp cache in executor tree generation

process

expc serialize on pp cache time in executor tree
generation process

expc serialize on pp cache in executor tree generation

process

csr bind psm param count for udt in SQL pro
cess

csr bind psm param for udt tim in SQL process

csr bind psm param count for udt time in SQL
process

csr bind psm param for udt tim in SQL process

tx begin count in SQL process

tx begin in SQL process

tx begin time in SQL process time

tx begin in SQL process

glbbal tx begin count in SQL process

global tx begin in SQL process

global tx begin time in SQL process

global tx begin in SQL process

release DD USER lock count in SQL process

release DD USER lock in SQL process

release DD USER lock time in SQL proces

release DD USER lock in SQL process

audit trail count in SQL process

audit trail in SQL process

audit trail time in SQL process

audit trail in SQL process

cursor fetch count in SQL process

cursor fetch in SQL process

cursor fetch time in SQL process

cursor fetch in SQL process

cursor prepare

cursor prepare

cursor prepare time

cursor prepare

batch DML processing count in SQL process

batch DML processing in SQL process

batch DML processing time

batch DML processing in SQL process

batch update body count

batch update body

batch update body time

batch update body

batch update body read next msg count

batch update body read next msg

batch update body read next msg time

batch update body read next msg
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batch update body ignore next msg count

batch update body ignore next msg

batch update body ignore next msg time

batch update body ignore next msg

batch update body table lock acquire count

batch update body table lock acquire

batch update body table lock acquire time

batch update body table lock acquire

batch update uniform count

batch update uniform

batch update uniform time

batch update uniform

batch update non-uniform count

batch update non-uniform

batch update non-uniform time

batch update non-uniform

batch update non-uniform on error count

batch update non-uniform on error

batch update non-uniform on error time

batch update non-uniform on error

batch update uniform rollback count

batch update uniform rollback

batch update uniform rollback time

batch update uniform rollback

batch update non-uniform rollback count

batch update non-uniform rollback

batch update non-uniform rollback time

batch update non-uniform rollback

batch update non-uniform cursor generate ex
count

batch update non-uniform cursor generate ex

batch update non-uniform cursor generate ex
time

batch update non-uniform cursor generate ex

SQL processing count for DML in a Partition
Exchange DDL

SQL processing for DML in a Partition Exchange DDL

SQL processing time for DML in a Partition Ex
change DDL

SQL processing for DML in a Partition Exchange DDL

SQL processing count for subquery in a CRE
ATE TABLE DDL

SQL processing for subquery in a CREATE TABLE
DDL

SQL processing time for subquery in a CREATE
TABLE DDL

SQL processing for subquery in a CREATE TABLE
DDL

MV SQL processing count

MV SQL processing

MV SQL processing time

MV SQL processing

PSM SQL processing count for cursor open

PSM SQL processing for cursor open

PSM SQL processing time for cursor open

PSM SQL processing for cursor open

PSM SQL processing count for cursor open 2

PSM SQL processing for cursor open 2

PSM SQL processing time for cursor open 2

PSM SQL processing for cursor open 2

PSM SQL processing count for bulk open

PSM SQL processing for bulk open

PSM SQL processing time for bulk open

PSM SQL processing for bulk open
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PSM SQL processing count for cursor prepare
in a package

PSM SQL processing for cursor prepare in a package

PSM SQL processing time for cursor prepare
in a package

PSM SQL processing for cursor prepare in a package

PSM SQL processing count for cursor execute
in a package

PSM SQL processing for cursor execute in a package

PSM SQL processing time for cursor execute
in a package

PSM SQL processing for cursor execute in a package

PSM SQL processing count for cursor prepare
execute in a package

PSM SQL processing for cursor prepare execute in a
package

PSM SQL processing time for cursor prepare
execute in a package

PSM SQL processing for cursor prepare execute in a
package

PSM SQL processing count

PSM SQL processing

PSM SQL processing time

PSM SQL processing

SQL processing count for EXPLAIN PLAN DDL

SQL processing for EXPLAIN PLAN DDL

SQL processing time for EXPLAIN PLAN DDL

SQL processing for EXPLAIN PLAN DDL

SQL processing count for preparing Direct Path
processing

SQL processing for preparing Direct Path processing

SQL processing time for preparing Direct Path
processing

SQL processing for preparing Direct Path processing

SQL processing count for shrinking segment
space

SQL processing for shrinking segment space

SQL processing time for shrinking segment
space

SQL processing for shrinking segment space

[IC CF BLOCK INVALIDATE msgs received

CHE = EZ5E 22 Inter-Instance Call HA|X| &
control file block invalidation 0| A| X| 2} 225t St=2 2

LEHA T

[IC active storage client check msgs received

stat load query soft parse count (for all sessions)

stat load query soft parsing time.

stat load query soft parse time elapsed

stat load query soft parsing time.

stat load query hard parse elapsed time

stat load query hard parsing time

cs io file write count

cs io file write

cs io file write time

cs io file write

cs io setup count

cs io setup

Cs io setup time

Cs io setup
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cs add iocb count cs add iocb
cs add iocb time cs add ioch
cs io listio count cs io listio
cs io listio time cs io listio

cs io file retry count

cs io file retry

cs io file retry time

cs io file retry

stat load query row fetch time

stat load query row fetch time

eval out

eval out2 st 228t &

eval out time

eval out2 st=0 A28t

Xi tscan init

xi tscan init time

Xi tscan init time

Xi tscan init time

Xi iscan init

Xi iscan init time

Xi iscan init time

Xi iscan init time

Xi part info new

Xi part info new time

Xi part info new time

Xi part info new time

Xi part info get sub part

Xi part info get sub part time

Xi part info get sub part time

Xi part info get sub part time

xi idx new

xi idx new time

Xi idx new time

Xi idx new time

xi ref new

xi ref new time

xi ref new time

xi ref new time

dist aggr htbl compute

distinct aggregation &3 =

, htbl compute A| 7+

dist aggr htbl compute time

distinct aggregation =& &, htbl compute A| Zt

pdist aggr htbl serialize

parallel distinct aggregation =&

2t

, htbl serialize Al

pdist aggr htbl serialize time

parallel distinct aggregation =& =, htbl serialize Al

2t

dist aggr bucket serialize(2p)

distinct aggregation

S, bucket serialize(2p) Al 7t

dist aggr bucket serialize(2p) time

%, bucket serialize(2p) Al Zt

dist aggr cell duplication check

A S
M
distinct aggregation =3 =
A
T

distinct aggregation
7t

&, cell duplication check Al

dist aggr cell duplication check time

02

distinct aggregation
7t

&, cell duplication check Al
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dist aggr, cell column add distinct aggregation <=3 =, cell column add A|Zt
dist aggr, cell column add time distinct aggregation =& 5, cell column add Al Zt

received standby reverse_sync_start notify msg |Standby & S &7|5} Al &S U2 = HAIXE A5t

count 3[+F ®HA

received standby request_data_block notify msg |Standby & S &7|31E sl ES52 RS I+E H
count Al

received standby send_data_block notify msg [Standby& S &S7|31E sl ES2 M&TH3I+E B
count Al

received standby log_check_end notify msg  |Standby& log check end HIA|X| & £t 3| +8 H
count Al

[IC DDC PPC INVALIDATE msg received TAC-Standby &=20j| A AA| recoveryE s2stil U

= standby £ £ E 22 dd, pp cache invalidate 1COf|
L et SA S LIEHH.

IIC deadlock sql reqeust msg received Node 7} Deadlock detactionA|CHE = =2| SQL § &

s =707 R Y2 & 2YeH+E A

tas listio issue count AS 10 0| M listioE & Bt & 42 AlZH
tas listio time AS 10 Of| M listioE & ot Sl =2t A ZF
tas single disk read count - coarse AS 10 Ol A AIO Ot EH C{ A 0] Cf Bt read 2 F X
2| Sl 42 Al ZH
tas single disk read size - coarse AS 10 Ol A AIO Ot EH C{ A 0] Cf Bt read 2 F X
2|31 49 A7}
tas single disk read time - coarse AS 10 Ol A AIO Ot EHU C| A 0] Cf Bt read 2 X
2|31 49 A7}
tas single disk write count - coarse AS 10 0| A AIO Oft! = £ A T 0 Cf B write @ & X
215120 A7
tas single disk write size - coarse AS 10 0| A AIO Ot = £ A T 0] Cf B write @ & X
215120 A7
tas single disk write time - coarse AS 10 0 A AIO Of! = T A F0f Cf B write @ & X
2|31 20 A7
tas single disk read count - fine AS 10 0| A AIO Ot EHU C{ A 0] Cf Bt read 2 X
2|31 490 A7}
tas single disk read size - fine AS 10 0 A AIO OFd &=+l C|AF0)| Cf 5t read 2F X
231490 A7}
tas single disk read time - fine AS 10 0 A AIO OFd &= C|AF0)| Cf 5t read 2F X
213120 A7
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tas single disk write count - fine AS 10 0| A AIO Ottt EHY C| A F0f] Cf Bt write 2 & X
2| Sl 2F A ZH

tas single disk write size - fine AS 10 0| A AIO Ot EHY C| A F0]] Cf Bt write 2 & X
2| Sl 2f A ZH

tas single disk write time - fine AS 10 0| A AIO Ot = C| A 30 Cf B write @ & X

2|51 49 A7}

tas extent map request count

DBO| M 00 2 25t TAS extent map loadingS TAS
Ol 28 et a2 AlZH

tas extent map request time

DBOl A io0f Z 2 TAS extent map loadingS TAS
O] 2&ot=l+2k AlZt

tas file read count TAS file read &l =, 3 7|2} Al 7t
tas file read size TAS file read Sl 4=, 37| 2} Al Zt
tas file read time TAS file read 3l 4=, 37| 2} Al Zt
tas file write count TAS file write & 4=, 27|12 Al ZF
tas file write size TAS file write =, 372 Al ZH
tas file write time TAS file write &l 4=, 27| 2} Al ZF

tas writev call count

TAS writev S & =l <, size2t Al 7t

tas writev size

tas writev time

A
T

TAS writev & Sl =, size2} Al 7t
AN

TAS writev 2 & Sl <, size2t Al 7t

tas writev listio issue count - coarse AS writev Ol A{ listioE 48 &t &l 2 Al Zt
tas writev listio time - coarse AS writev 0| A listioE 3+ 3l £2F Al ZH
tas writev listio issue count - fine AS writev Ol A{ listioE & Bt SI =2 Al 7t
tas writev listio size - fine AS writev 0| A{ listioE & B+ Sl 42 Al Zt
tas writev listio time - fine AS writev Ol A{ listioE & &+ &l 2 Al 7t

tas file listio postwork count

TAS &+ 0]l A listio postwork

tas file listio postwork time

TAS 2t 0 A listio postwork

[IC active storage disk resize au sync msgs re

ceived

TAS disk resize Al resize 0| 2| disk sizeZ instance

75| sl FAE=1C

Job execution count

JobO| s~ E| =0 dEl= AlZ

Job execution time

JobO| s+l =0 Zel= AlZ

IIC request nid session kill msg recevied

TAC 2HA0| M Ef = =0] session killS 2 & 6+ AEH
LIEFHCH

i

Job execute common count

Job execute common time

Job execute commonO| £=3 =
A
T ©

Job execute commonO|
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[IC reco flush tsn sync msgs received

TAC multinode standbyOfl A reco flush tsn& CtHE in
stances 2} 7|3}

[IC reco sess kill msgs received

TAC multinode standbyOi|A{ CHZ instance2| session

kilg 4
[IC STOP COALESCE msgs received CHE =22 H B2 stop coalesce [IC M Al X| 2} 2
Hot =S LIEHCE

TMMR redo record replay

TMMR redo record replay time

TMMR redo record replay time

TMMR redo record replay time

SMR redo record replay

SMR redo record replay time

SMR redo record replay time

SMR redo record replay time

recursive recursive query 0l M > E T AlZHS LIEALCE
recursive time recursive queryZtZOo| A ™A E F A[ZHS LIEHALCE
recursive - serialize anchor recursive query2td =, anchor row 480 2R E Al

S LHEHHCE,

recursive - serialize anchor time

recursive query2td 5, anchor row ‘450 AR FE Al
7h= LIEHHCE

recursive - bind loop

recursive queryZtd &, bind loop stage 0| 2R F A

7HS LEERHCY,

recursive - bind loop time

recursive queryZtd &, bind loop stage 0| 2R Fl A

kS LIEHACH

recursive - make result

recursive queryZ}d =, make result stage 0| 4 2=l
A ZHES LIEHH T

recursive - make result time

recursive queryZ}d =, make result stage 0| 4 =l
A ZHES LIEHH T

recursive - bind loop cycle

cycle 7+ &0| = recursive query2td &, bind loop
stage O 2R Fl A[Zt= LIEHHCE

recursive - bind loop cycle time

cycle +=0]| U= recursive queryZtd =, bind loop
stage 0| 2R F AI?_F% LtEFEHCE

recursive - make result cycle

cycle T+ 20| ! = recursive queryZHd =, make result
stage 0| 2R F A|ZHS LIEHAH T

recursive - make result cycle time

cycle T+ 20| ! = recursive query2Hd =, make result
stage 0| 2R F A|ZHS LIEFAH T}

[IC DML STAT flush msgs received

received standby request_df info notify msg
count

Standby& HS7|3tE ?l5ll df infog RS 2|+ 5

HA
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received standby send_df _info notify msg count

Standby2 A =7|3tE 5l df infoS TET 34+ E
HEA

op_rtscan_fetch_ count R-tree scanOl| M fetchE & & Sl +2F Al Zt
op_rtscan_fetch_ time R-tree scanOi| A{ fetchE +& 5t Sl 2 Al ZH

IIC WALLET OPEN msg received

TAC &40 A{ WALLET _OPEN 57|35 &350l &
Ef & LtEHHCY

[IC WALLET CLOSE msg recevied

TAC EZA0|AM WALLET _CLOSE 57|35 o 59l
AENE LIEFH T

[IC WALLET CLOSE COMMIT msg recevied

TAC 240 A WALLET _CLOSE S7|3t8 +3ish &
Ef £ LtEHCH

[IC WALLET OPEN COMMIT msg recevied

IIC GET WALLET INFO msg recevied

o
=2
x
m
H—
n
lo
s
>
—
—
m
_|
0
HI
MU
ne
o
Fo
rr

=17
JEf S LIEHHCE

[IC WALLET MKEY CHANGE msg recevied

TAC 2tE0|AM WALLETS| masterkeyE HZA = &
Ef E LtEHACE

IIC WALLET PASS CHANGE msg recevied

TAC EH 0 M WALLETS| passwdE HZA 5= MEIE
LtEFEHCF,

IIC WALLET RECOVER msg recevied

TAC SHZ0|A Bl 5t WALLETS 2 2 15t= MNEIE
LtEFEHCF,

[IC WALLET PASSWD COMMIT msg recevied

TAC £+ 0 A WALLET passwd BHZ0f A 36t AEY
£ LIEtHCE

IIC WALLET COMPARE msg recevied

Ol A{ WALLET open = SHtE wallet®! X| 4

TAC &4
= SEf S LtEHCE

St

incremental csr reset - lock rows (merge)

merge =0l CH St incremental csr reset & Al 2=
row lock & & =3st=0 d2l AlZt

incremental csr reset - lock rows (merge) time

merge =0l CH 3 incremental csr reset & Al 2=
row lock 2 & Est=0| Azl AlZt

incremental csr reset - lock rows (update)

update =0 L 8t incremental csr reset 28 Al 2=
row lock & & =3st=0 Z2l AlZt

incremental csr reset - lock rows (update) time

update =0 Ci 8t incremental csr reset 2l Al 2=
row lock & &l =st=0 Z2l AlZt

incremental csr reset - lock rows (delete)

delete =0i CH St incremental csr reset &M A| 25
row lock 2 & Sot=0 ZEl AlZt

incremental csr reset - lock rows (delete) time

delete =0i CH St incremental csr reset &M A| 25
row lock 2 2 Sst=0 28 AlZh
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IIC SEQUENCE UPDATE INVALID FLAG msg
received

TAC &40 A Drop Sequence DDL 8 A| CHE
=0 9= DD cache®| invalid 22 1 YO 0| Est=

HAIX|2F &S &5 S LIEHHC

o =

IIC SEQUENCE UPDATE ATTRIBUTE msg
received

TAC 2tZA0{| M Alter Sequence DDL 3 A| CIE =
o = DD cache? attributeS 0| 0| ESt= M Al K|
o ZHEH S =S LIEHHCE

—

[IC lower svrmode msgs received

TAC standbyOi| A| svrmodeE read onlyOf| A recovery

EHFESHE Y

tpr allover snap save TPROOIE & MY dA2 HO|HE X &et sl &
2 2F A7Zts SE et

tpr allover snap save time TPROOIE & M dA2 HO|HE X &et sl &
A RE AlZHES SO

The number of index batch joins performed index batch join O] =& &l Sl

Number of table rowid scan performed in index|index batch join 0l A table rowid scanO| & =l 3l 4

batch join

Number of index scan performed in index batch |index batch join 0l A index scan0| £ =l 3 4

join

Number of op filter performed in index batch join|index batch join0fl A op filter =3 =l 3l 4

DPV DPV nodeO| M &~ 25t & AlZtS LIEHHCE

DPV time DPV nodeOf| A 2~ 25t & AlZ+S LIEHACE

merge join merge join nodeOi| Al 2R %t & A|ZHS LIEHAH T}

merge join time merge join nodeO| A| 225t T A|ZtS LIEFHCE

nested join nested join nodeOi| M A~ 25t & AlZHES LIEHHCE

nested join time

nested join nodeO| Al 225t F Al 7t

index join

=

o

index join node0i| A &2t

index join time

St =
- o

index join nodeO| M 42

union union noded| M & R35F F A|ZHS LIEHHCE
union time union nodeO| A AR5t & A|ZHS LIEHHCE
intersect intersect nodeOll M 2~ 25t & AlZHS LIEHH T
intersect time intersect nodeOl| Al 225t F A|Z+S LIEFHCH
minus minus nodeOl| A &~ 28 & AlZHS LIEHHCE
minus time minus nodeO| A &~ 235t & A|ZHS LIEHHCH
union all union all nodeO| Al 228+ F A|ZHS LIEHALCH
union all time union all nodeO| A &%t & AlZtS LIEHHC}
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column projection

column projection nodeO| M 225t F AlZHS LIEHAH
C}.

column projection time

column projection nodeO| M AR5t F AlZHS LIEHA
Ct.

filter

filter noded| Al &R 5t & Al ZHS LIEHAHCE

filter time

filter nodeO A & 2%t & AlZHS LIEFHCE

group by (sort)

group by (sort) time

group by (sort) noded| A{ 225t &
M ag

group by (sort) noded||

distinct (sort)

distinct (sort) noded| A{ 225t &

distinct (sort) time

distinct (sort) noded| A AR5t &

group by

group by nodeO| Al &~ 25t & AlZHS LIEACE

group by time

group by nodeO| Al &2 5t T A|ZHS LIEALCE

distinct distinct nodeOll A 2235t E A|ZHS LIEHHCE
distinct time distinct nodeOl| M 225t & A|ZtS LIEHHCE
group by (hash) group by (hash) nodeOl| M &~ 25t F A|ZHS LIEFHCH

group by (hash) time

group by (hash) nodeOl| M &~ 25t T A|7tS LIEFHCH

distinct (hash)

distinct (hash) node0Ol| M 2~ 235t & A[ZHS LIEHHCE

distinct (hash) time

distinct (hash) nodeO| M AR5t & A[ZHS LIEHHCE,

index (full scan)

index (full scan) nodeOl| A &~ 28t 5 AlZt= LIEHHCE

index (full scan) time

index (full scan) nodeOl| A &~ 28+ 5 AlZHS LIEHHCE

index (range scan)

index (range scan) nodeO| Al ARt & A|Z+HS LIE}
ot

index (range scan) time

index (range scan) nodeO| Al &R 5t & A[ZHS LtE}
L

index (unique scan)

index (unique scan) node®i| M AR5t & A|ZHS LtE}
HCk

index (unique scan) time

index (unique scan) node0i| M A2t & A|ZHS LtE}
HCk

index (skip scan)

index (skip scan) nodeO| Al &Rt & AlZHS LIEHH
Ct.

index (skip scan) time

index (skip scan) nodeO| Al &Rt & AlZHS LIEHH
Ct.

index (fast full scan)

index (fast full scan) nodeO| A &~ 28+ F A|ZHS LtE}
ok
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index (fast full scan) time

index (fast full scan) nodeO| A &~ 28+ & A|ZHS LIE}
ot

index (fast full pga scan)

index (fast full pga scan) nodeOd| A £ 28t & A|Z+S
LIEFHCY,

index (fast full pga scan) time

index (fast full pga scan) nodeOd|Af £ 28t & A|Z+S
LIEFHCY,

index (fast full shm scan)

index (fast full shm scan) nodeOll M A28+ & A|ZtS
LIEHACY.

index (fast full shm scan) time

index (fast full shm scan) nodeOll M A28+ & A|ZtS
LIEHH CF,

count (stop node)

count (stop node) nodeOl| Al 2225t F A|Z+S LIEHAH
Ct.

count (stop node) time

count (stop node) nodeOl| Al 225t F A|Z+S LIEHAH
Ct.

connect by (stack)

connect by (stack) nodeOi| A 2~ 25t & AlZHS LIEHAH
Ct.

connect by (stack) time

connect by (stack) node0i| M A~ 25t & AlZHS LIEHA
Ct.

psm call

psm call node0f| A{ &

psm call time

file scan

file scan nodeOl| Al 4

file scan time

2 A

psm call node0| | 225t T A|Z+S LIEHCE
2 A
2 A

file scan nodeOl| Al 4

window window nodeO| A A28t F A|ZHS LIEHHCE.
window time window nodeOf| A{ &~ 26t & A|Z+S LIEHALCY
buff buff nodeOll Al 2223t & A|7tS LIEHA T
buff time buff nodeOl| A 2238t & A|ZtS LIEFH T

buff transformation

buff transformation node®l A A28t & A|ZtS LIE}
LHC},

buff transformation time

buff transformation nodedl M A~ 28t T A|ZtS LIE}
O

cube cube nodeOf| Al &Rt T A|ZHS LIEHACH
cube time cube nodeO| M 228t & A|7HS LIEHHCY,
proxy dml proxy dml node0Oi| A A2t & A|ZhE LIEHHCE

proxy dml time

proxy dml node0| | &~ 2 5t T A|Z+S LIEFHCE
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sort aggregation

sort aggregation node®| A &RFt T A|ZHS LIEHAH
C}.

sort aggregation time

sort aggregation node®| A &RFt & A|ZHS LIEHAH
Ct.

multi-table insert

multi-table insert noded| M AR5t & A|ZHS LIEHAH
Ct.

multi-table insert time

multi-table insert nodeO| A 2Rt 5 A|ZFS LIEIHH
C}.

projection for pivot

projection for pivot nodeOi| A 2~ 25t 5 A|Z+S LEHH
Cf.

projection for pivot time

projection for pivot nodeOl| A &~ 25t & A|7HS LIEHH
Ct.

PE manager

PE manager nodeOiA| &~ 2%t & A|7tS LIEHHCE

PE manager time

PE manager nodeOi A 228t & A|Zt= LIEHHCE

PE send (hash)

PE send (hash) node0i| A 4

PE send (hash) time

PE send (range)

2
PE send (hash) node0| M| £ 28t &
i

PE send (range) nodeOf| A{
Ct.

PE send (range) time

PE send (range) nodeOl| A| &~ R2¢8t & A|ZHS LIEHH
Ct.

PE send (broadcast)

PE send (broadcast) node0l| A| 225+ & A|ZHS LIE}
LHCH

PE send (broadcast) time

PE send (broadcast) node0l| A| &2 5+ & A|ZHS LtE}
LY

PE send (round-robin)

PE send (round-robin) nodeOl| A{ &~ 28t & Al ZHS Lt
EtH Ct.

PE send (round-robin) time

PE send (round-robin) node®i| M £ 28t & A|Z+S Lt
EHCH

PE send QC (random)

PE send QC (random) node0i| A £ 25t & A|Z+S Lt
EpH CF

PE send QC (random) time

PE send QC (random) node0| A £ 25t & A|Z+S Lt
EFCH Y

0

PE send QC (order)

PE send QC (order) nodeO| Al 228+ & A|ZHS LIE}
ot

PE send QC (order) time

PE send QC (order) nodeO| M £ 235t F AlZHS LIE}
L
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PE send index maintenance

PE send index maintenance nodeOl| A & 2 5t & A|Zt
= LIEHAH T},

PE send index maintenance time

PE send index maintenance nodeOl| A & 2 5t & A|Zt
= LIEHH T},

PE send Partition (key)

PE send Partition (key) nodeOf| A £ 2 H & A|ZHS Lt
EFCHCY

PE send Partition (key) time

PE send Partition (key) nodeOl| M &~ 25t & A|Z+S Lt
Sy

PE recv PE recv noded| M &~ 238+ & A|ZFS LIEFHCH
PE recv time PE recv node®| M A~ @8+ & A|ZtS LIEIHCH
PE block iter PE block iter nodeO| M A~ 28t £ A|Z+S LIEHH T}

PE block iter time

PE block iter nodeO| M AR5t &

PE index maintenance

A
PE index maintenance nodeO| Al A~ 28t & A|ZtS Lt
EtHCE

PE index maintenance time

PE index maintenance nodeO| Al A28t & A|ZtS Lt
EtHCE

cache

cache nodeO| M 2238t &

cache time

cache nodeO| A A28t &

inlist iterator

inlist iterator node®| A &~ @6t & Al 7H2 LIEHACF,

inlist iterator time

inlist iterator nodeOl A{ 225t & A|Zt2 LIEHH T},

index (domain scan)

index (domain scan) nodeO| Al &2 35t & A|ZHS LtE}
HCk

index (domain scan) time

index (domain scan) nodeO| Al &2 35t & A|ZHS LtE}
ok

partition

partition nodeOll M 2~ 23t & AlZtS LIEHHCE,

partition time

partition nodeOf| Al &2t & AlZtsS LIEHH T

xml table

xml table time

xml table nodeO| Al 2R 5t F A|ZHS LIEFHCY,
Al

xml table nodeO| M 2~ Rt &

collector

collector noded| M 226t &

collector time

collector noded| A 223+ &

result cache

result cache nodeOl|l Al 225t & A|ZHS LIEHHCY,

result cache time

result cache nodeOl|l Al 225t & A|ZHS LIEHH LY

for update

for update time

o
for update node0i A 225t F A
A

for update node®ij A &2t &
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hbase scan

hbase scan node®| A & 25t F A|ZFS LIEFHCE,

hbase scan time

hbase scan nodeOl| Al &~ 26t & A|ZHS LIEFAHCH

hbase insert

hbase insert nodeO|A| 225t & A|ZHS LIEHHLCY

hbase insert time

hbase insert node®| M 22T F A|ZHS LIEIHCE,

hbase delete

hbase delete nodeO| Al 228t & A|Z+S LIEFHCE

hbase delete time

A
hbase delete nodeO| A A~ 2T & A

bitmap index single value

bitmap index single value node®| M & 25t & A| 7t
LIEHA T

bitmap index single value time bitmap index single value noded| Al 2Rt & AlZtS
LHEHHCF,
bitmap index range scan bitmap index range scan nodeOiA| 225t F A|ZtS

LIEHE CF

bitmap index range scan time

bitmap index range scan nodeO| Al £ 25t & Al 7t
LIEHA T

bitmap index full scan bitmap index full scan nodeO| A 2%t & A|ZHS Lt
Sh=g
bitmap index full scan time bitmap index full scan nodeOi| A &~ 2%t F AlZHE Lt

EHH CF

bitmap index fast full scan

bitmap index fast full scan noded| A &~ 25t & A| 7t
LIEHA T

bitmap index fast full scan time

bitmap index fast full scan noded| A &~ 25t & A| Z¢
LIEHA T

bitmap conversion to rowids bitmap conversion to rowids node0l| A{ &~ 2 5t F Al 7t
= LIEHHCE
bitmap conversion to rowids time bitmap conversion to rowids noded| A &~ 25t & Al ZF

= LIEfEACE

bitmap conversion from rowids

bitmap conversion from rowids node0Of| A{ 4 2t
AlZhS LtEHAHCE,

Ob

bitmap conversion from rowids time

bitmap conversion from rowids node0Of| A{ 4 2t
AlZhS LIEHHCE,

Ob

bitmap and

bitmap and node®| A £ 25t &

bitmap and time

bitmap and noded| A 2~ 28t &

bitmap or

bitmap or noded| M £ 25t &

bitmap or time

A
bitmap or nodeOi| A &~ 28t & Al ZtS LIEHHCE

bitmap minus

bitmap minus nodeO| M 2~ 25t F A[ZHS LIEHAHCE
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bitmap minus time

bitmap minus nodeO| M AR5t & A[ZHS LIEHACE

bitmap merge

bitmap merge nodeO| Al 22§t F A|ZHS LIEFACH

bitmap merge time

bitmap merge noded| A 225t &

bitmap merge 2p

bitmap merge 2p nodeO| M 225t & AlZtS LIEHAH
C}.

bitmap merge 2p time

bitmap merge 2p nodeO| M 225t & AlZtS LIEHAH
Ct.

bitmap key iteration

bitmap key iteration nodeO| Al &~ 28 & A|ZHS LtE}
HCk

bitmap key iteration time

bitmap key iteration nodeO| Al 2R 8 & A|ZHS LtE}
HCk

unpivot

unpivot nodeOi| A 2~ R28t & A|Zt= LIEHHCE

unpivot time

unpivot nodeOi| M &~ 26t &5 AlZHS LIEHACTE

table access (tcc)

table access (tcc) nodeO| A 225t T Al ZHS LIEHA
Ct.

table access (tcc) time

table access (tcc) nodeO| A 225t F Al ZHS LIEFHA
Ct.

buff transformation (direction)

buff transformation (direction) nodeOl M A RSt & A|
ZtS LIEHCE

buff transformation (direction) time

buff transformation (direction) nodeOl M A RSt & A|
7S LIEHCE

PE send (range block)

PE send (range block) node0i| M £ 28t & A|Z+S Lt
EbcH CF

PE send (range block) time

PE send (range block) node®i| M £ 28t & A|Z+S Lt
S

context build

context build nodeO| M AR T & A|ZHS LIEHHCE,

context build time

context build nodeO| M A28 &

sort rowid

sort rowid nodeOf| A A 235t &

sort rowid time

Al
sort rowid noded| A &~ Q6 F Al ZHS LIEHAC

inlist items sort

inlist items sort2| A28t =

inlist items sort time

inlist items sort2| 228t &

[IC reco flush tsn request msgs received

rn

TAC multinode standbyOilA{ CtE = =0i reco flush

tsn2 23

[IC FLUSHED TSN RBA msgs received

TAC &40 M CHE =9 flushed tsn/rbas 2 5t
= MAIX|2F 2 & S5 S LIEACE
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IIC LNW CHECK CONN STATUS msgs re
ceived

TAC 40| M LNWZI CHE == LNWe| 914 MElE
M Asts HAIXQF 2t E &H=S LIEHAC

[IC LNW FAILOVER msgs received

TAC 2H0|M LNWZt CHE =9 Proxy LNWZ
FAILOVERE Rtz MAI X 2f #HHAE =S LtEt
LH T,

[IC LNW FAILBACK msgs received

TAC £HZ0ll Al LNWZ} FAILOVER$! CHE = = 9| Proxy
LNWZ FAILBACKZ 2F 3= HAIX[2F 2HEHE &=
= LIEHHCE

dd search tbl with obj_id count

DD SEARCH % TBLS| OBJ_ID& DD Cache LH0f| A
DD 2 E &&= 1E S LIEtHACH

dd search tbl with obj_id time

DD SEARCH % TBLS| OBJ_ID& DD Cache LK 0l A
DD 2 E &= S LIEt T

dd search sgmt with sgmt_id count

GMT2| SGMT_IDZ DD Cache L}

DD SEARCH & S
S o g S LEHHCL

Ol DD E &£

dd search sgmt with sgmt_id time

MTOI SGMT_IDZ DD Cache L}
g S LIEHHCE

dd search obj with obj_id count

J2| OBJ_IDZ DD Cache LI Of A{

DD SEARCH & OB
S Y S LIEfHC

Y

DD HEE &

dd search obj with obj_id time

DD SEARCH

& 0BJS| OBJ_IDZE DD Cache L Of| A
DDEEE &=

Y S LIEFH O,

dd search obj with owner_id, ns, name, sub

name count

DD SEARCH & OBJ2 OWNER_ID, NS, NAME,
SUBNAME2 Z DD Cache LiO|A] DD 2 & &= 2}

=T
g = LIEHH T,

dd search obj with owner_id, ns, name, sub
name time

NAME,

e

DD SEARCH £ OBJSl OWNER_ID, NS,
SUBNAMES Z DD Cache LHO|A| DD HEE
S LIEHHCH

dd search hist_head with obj_id, col_no count

DD SEARCH & HIST_HEADS| OBJ_ID, COL_NOZ
DD Cache LHO|A DD Y2 & &= 1E S LIEHATE

dd search hist_head with obj_id, col_no time

DD SEARCH & HIST_HEADS2| OBJ_ID, COL_NOZ
DD Cache LHO|AM DD HEE &= A S LIEIHC]

< -

dd search user with name count

DD SEARCH & USER2| NAME2 Z DD Cache L{ 0
M DD §2& & 2= LIEHD.

dd search user with name time

DD SEARCH & USER2| NAMEL2 Z DD Cache Li 0]

M DD & E e g S LEHHDE

dd search user with user_id count

USERZ2| USER_IDZ DD Cache Lff

DD SEARCH &
= U3 S LIErHC

ol DDA

==
L
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dd search user with user_id time

DD SEARCH & U
oM DD IEE =

USERS| USER_IDZ DD Cache Ui
WY S LIEHHCE

dd search view with obj_id count

DD SEARCH % VIEWS| OBJ_IDZ DD Cache L0

MDD EEE = IE S LIEHHD

dd search view with obj_id time DD SEARCH & VIEWZ2| OBJ_IDZ DD Cache L{0f
M DD EEE &= I S LHEHHDE

dd search syn with obj_id count DD SEARCH & SYNZ2| OBJ_IDE DD Cache LH Ol A
DD EEE &= I8 S LEfHO

dd search syn with obj_id time DD SEARCH & SYN2| OBJ_ID&E DD Cache LHOf| A
DD EEE &= I8 S LEfHO

dd search seq with obj_id count DD SEARCH = SEQ<| OBJ_IDZ DD Cache LH 0| A{
DD EEE &&= I8 S LEHHO

dd search seq with obj_id time DD SEARCH = SEQ<| OBJ_IDE DD Cache LH 0| A{
DD 2 E &&= IE S LEfHO

dd search psmunit with obj_id count

DD SEARCH % PSMUNITS| OBJ_IDZ DD Cache
Lo A DD 32 & He= Mg S LEHHD

dd search psmunit with obj_id time

DD SEARCH & PSMUNITS| OBJ_IDZ DD Cache

Liol A DD § 2 & H= g5 LEHHC,

dd search psmir with obj_id, member_no count

DD SEARCH = PSMIRS| OBJ_ID, MEMBER_NOZ
DD Cache LHOll A DD HEE &= - S LIEHHCE

= X L-

dd search psmir with obj_id, member_no time

DD SEARCH & PSMIRS| OBJ_ID, MEMBER_NOZ
DD Cache LHO| A DD A2 & &= ™ S LIEHHCE

dd search objauth with obj_id, grantee_id,
priv_no, col_no count

DD SEARCH & OBJAUTHS| OBJ_ID, GRANTEE _ID,
PRIV_NO, COL_NOZ DD Cache L{0| 5 DD HEE
e g S LHEC

=

dd search objauth with obj_id, grantee_id,
priv_no, col_no time

DD SEARCH & OBJAUTHS| OBJ_ID, GRANTEE_ID,
PRIV_NO, COL_NOZ DD Cache YoM DD =2 E

= AtE S LIEHHCE
dd search sysauth with grantee_id, priv_no DD SEARCH 5 SYSAUTHS| GRANTEE_ID,

count

PRIV_NOZ DD Cache L{0|lA| DD 2 E &= 1}F
2 LIEFHCE,

dd search sysauth with grantee_id, priv_no time

=

DD SEARCH % SYSAUTHS GRANTEE_ID,
PRIV_NOZ DD Cache L{0iAM DD H 2 E &= 24F
= LIEHHCY

dd search dblink with owner_id, link_name count

DD SEARCH & DBLINKS| OWNER_ID, LINK_NAME
©Z DD Cache L0 M DD §2E H= 2HF S LIEL
HCt
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dd search dblink with owner_id, link_name time

DD SEARCH & DBLINK2| OWNER_ID, LINK_NAME
© = DD Cache LiO|AM DD £ E 3= 1} S LIEf
AT

dd search dir with obj_id count

DD SEARCH & DIRS| OBJ_IDZ DD Cache LHOf| A
DD HEE &&= I S LIEHHCY

dd search dir with obj_id time

DD SEARCH & DIRS| OBJ_IDZ DD Cache LHOf| A
DD & E &= 24E S LIEHHCE

dd search exttbl with obj_id count

DD SEARCH & EXTTBLS| OBJ_IDZ DD Cache Li
Ol A DD § £ & &&= 2HE S LIEACE

dd search exttbl with obj_id time

DD SEARCH = EXTTBLS| OBJ_IDZ DD Cache W
OlM DD §2 & &= 2 S LIEHHDE

dd search aux_stats with sname, pname count

DD SEARCH & AUX_STATSS| SNAME, PNAME2
2 DD Cache L0 M DD §2& &= HI S LIEHH
ct.

dd search aux_stats with sname, pname time

DD SEARCH & AUX_STATS2| SNAME, PNAME2
Z DD Cache U0|A DD §2& = g = LIEHH
Cf.

dd search mview with obj_id count

DD SEARCH & MVIEWS| OBJ_IDZ DD Cache U0
M DD §2& &&= 2= LEHD.

dd search mview with obj_id time

DD SEARC

H VIEWS| OBJ_IDZ DD Cache L{ 0|
A DDEEE

b= MY S LB

s OfA
<

dd search java with obj_id count

DD SEARCH & JAVAS| OBJ_IDZ DD Cache W0l
M DD Y2 & R IS LEHHL

dd search java with obj_id time

AVAS| OBJ_IDZ DD Cache LI{0j
Y S LIEHHCE

x

O

W)

0x

HL
IﬂJ

plal

nr o

dd search compress with sgmt_id count

DD SEARCH & COMPRESSS| SGMT_IDZ DD
Cache L0 A DD Y2 E &= 2E S LtEHHACE

dd search compress with sgmt_id time

DD SEARCH & COMPRESS2| SGMT_IDZ DD
Cache LHO| A DD Y2 E &= 2 S LtEHHACE

dd search roles with user_id count

DD SEARCH & ROLESS| USER_IDZ DD Cache Lf
Ol DD §2& &= 2 S LIEHHD

dd search roles with user_id time

DD SEARCH & ROLESS| USER_IDZ DD Cache Lf
Ol DD §2 & &= 2 S LIEHHD,

dd search WLOCK_DD_OBJ count

DD SEARCH & WLOCK_DD_OBJO| lockS #&f
= LIEHHCE

rr
B

dd search WLOCK_DD_OBJ time

DD SEARCH & WLOCK_DD_OBJO|| lockS &
d= LIEHHC

rir
-]
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dd search WLOCK_DD_SGMT count

DD SEARCH & WLOCK_DD_SGMTO] lockS
2SS LIEHHCE

A
rir

dd search WLOCK_DD_SGMT time

rr

DD SEARCH = WLOCK_DD_SGMTO| lockS &
2SS LIEHHCE

dd search WLOCK_DD_HISTOGRAM count

DD SEARCH & WLOCK_DD_HISTOGRAMO]| lock S

&= g S LIEH L

dd search WLOCK_DD_HISTOGRAM time

DD SEARCH & WLOCK_DD_HISTOGRAMOI| lock&
He b = LIEHAD.

A

dd search WLOCK_DD_USER count

rir

DD SEARCH = WLOCK_DD_USERO] lockS &
tE S LIEHHCE

=l

dd search WLOCK_DD_USER time

@)

rir

D SEARCH = WLOCK_DD_USERO] lockS &
tFE S LIEHMHCF

=l

dd search WLOCK_DD_PSMIR count DD SEARCH & WLOCK_DD_PSMIRO|l lockE &=
LY S LIErHCH
dd search WLOCK_DD_PSMIR time DD SEARCH & WLOCK_DD_PSMIRO|l lockE &=

=l

te S LIEHH Y,

dd search WLOCK_DD_OBJAUTH count

DD SEARCH & WLOCK_DD_OBJAUTHO]| locks &

= IS LIEHA T

dd search WLOCK_DD_OBJAUTH time

DD SEARCH & WLOCK_DD_OBJAUTHO] locks &

= S LIEHA T

dd search WLOCK_DD_SYSAUTH count

DD SEARCH 3 WLOCK_DD_SYSAUTHO lockS &
= 28 S LtEHH T

dd search WLOCK_DD_SYSAUTH time

DD SEARCH & WLOCK_DD_SYSAUTHO| lockS &
= U4d S LIEHHCE

dd search WLOCK_DD_DBLINK count

DD SEARCH £ WLOCK_DD_DBLINKO|| lockS &=
2EE LIEHHCE

dd search WLOCK_DD_DBLINK time

DD SEARCH & WLOCK_DD_DBLINKO] lockS &=
HE S LIEHHCE

dd search WLOCK_DD_AUX_STATS count

DD SEARCH & WLOCK_DD_AUX_STATSO| lockS

&= g S LR

dd search WLOCK_DD_AUX_STATS time

DD SEARCH £ WLOCK_DD_AUX_STATSOI| lockS

e 28 S LIEHHD

dd search WLOCK_DD_ROLES count

DD SEARCH & WLOCK_DD_ROLESO| lockS &=
IE S LIEHHCE

dd search WLOCK_DD_ROLES time

DD SEARCH & WLOCK_DD_ROLESO| lockS &=
IE S LIEHHCE,
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sc search tbl with obj_id count

DD SEARCH & TBL2| OBJ_IDZ Shared CacheZt
EMst=Al Bt I E S LIEHHDE

X o=

sc search tbl with obj_id time

DD SEARCH = TBL2| OBJ_IDZ Shared Cache”}

EXst=R He bd S LIEHHT,

sc search sgmt with sgmt_id count

DD SEARCH & SGMT2| SGMT_IDZ Shared Cache
7t EM =R e 2HE S LHEHHTE

X

sc search sgmt with sgmt_id time

DD SEARCH & SGMTZ2| SGMT_IDZ Shared Cache
7t EMSteX &= g S LERHCE

X

sc search obj with obj_id count

DD SEARCH = OBJS| OBJ_IDZ Shared CacheZt

EX =R He kg S LIEHHT,

sc search obj with obj_id time

DD SEARCH & OBJ2| OBJ_IDZ Shared CacheZt
EMst=A He HES LHEHHT

sc search obj with owner_id, ns, name, sub
name count

DD SEARCH = OBJ2 OWNER_ID, NS, NAME,
SUBNAMES Z Shared Cache?} ZX{st=X| &= 1t
S LIEHHCH

sc search obj with owner_id, ns, name, sub
name time

DD SEARCH & OBJS| OWNER_ID, NS, NAME,
SUBNAMEZ2 Z Shared Cache?} ZX{st=X| &= 1t
S LIEHCH Y,

sc search hist_head with obj_id, col_no count

DD SEARCH Z HIST_HEADS| OBJ_ID, COL_NO=E
Shared Cache?t EX|st=X| &= 2}F S LIEHHCE

sc search hist_head with obj_id, col_no time

DD SEARCH Z HIST HEAD2| OBJ_ID, COL_NOZ
Shared Cache?t X st=Al &= 2E S LIEHACE

sc search user with name count

DD SEARCH & USERS| NAME2 2 Shared Cache

7t EMot=A #= g S LHEHHLD

sc search user with name time

DD SEARCH & USERS| NAME2 2 Shared Cache

7t EMot=Al #= 2E S LHEHHLD

sc search user with user_id count

DD SEARCH = USERZ2| USER_IDZ Shared Cache
7t EMStEX He IS LIEHHD

sc search user with user_id time

DD SEARCH = USERZ2| USER_IDZ Shared Cache
7t EX St &= 2E S LIEHHCE

sc search view with obj_id count

DD SEARCH & VIEWS| OBJ_IDZ Shared Cache”t

EMot=A He IS LIEHHCH

sc search view with obj_id time

DD SEARCH & VIEWZ2| OBJ_IDZ Shared CacheZt
Exot=X F= Y S LIEHH T

XT o=

sc search syn with obj_id count

DD SEARCH & SYN<2| OBJ_IDZ Shared CacheZt
EMst=Al Bt HE S LIEHHDE

X o=
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sc search syn with obj_id time

DD SEARCH & SYNZ2| OBJ_IDZ Shared CacheZt
EMst=Al Bt I E S LIEHHDE

X o=

sc search seq with obj_id count

DD SEARCH % SEQ2| OBJ_IDZ Shared Cache7t

EXst=R He bd S LIEHHT,

sc search seq with obj_id time

DD SEARCH % SEQ2| OBJ_IDZ Shared Cache7t

EXst=R He bd S LIEHHT,

sc search psmunit with obj_id count

DD SEARCH & PSMUNITS| OBJ_IDZ Shared Cache

7t EMotER He g S LHEHHCH

sc search psmunit with obj_id time

DD SEARCH & PSMUNITS| OBJ_IDZ Shared Cache

7t EMot=R He 2bd S LIEHHT,

sc search psmir with obj_id, member_no count

DD SEARCH & PSMIR2| OBJ_ID, MEMBER_NOZ
Shared CacheZt ZX{ot=%A| &= AJ S LIEHHCH

sc search psmir with obj_id, member_no time

DD SEARCH & PSMIRS| OBJ_ID, MEMBER_NOZ
Shared CacheZt ZX{ot=%| &= IS LIEHHCH

sc search objauth with obj_id, grantee_id,
priv_no, col_no count

DD SEARCH = OBJAUTH2| OBJ_ID, GRANTEE_ID,
PRIV_NO, COL_NOZ Shared Cache?} X} st=X|

= Y S LIE-T

sc search objauth with obj_id, grantee_id,
priv_no, col_no time

DD SEARCH & OBJAUTHS2| OBJ_ID, GRANTEE_ID,
PRIV_NO, COL_NOZ Shared CacheZ} ZX|5t=%|

e Y S LR

sc search sysauth with grantee_id, priv_no
count

=

DD SEARCH % SYSAUTHS GRANTEE_ID,
PRIV_NOZ Shared CacheZ7l ZMst=Xl &= oty
= LIEHHCY

sc search sysauth with grantee_id, priv_no time

=

DD SEARCH % SYSAUTHS|
PRIV_NOZ Shared Cache?t EX{5t=X| &= 1pH
S LtEHHC

GRANTEE_ID,

sc search dblink with owner_id, link_name count

DD SEARCH & DBLINKS2| OWNER_ID, LINK_NAME

© 2 Shared CacheZ} ZMst=4| 5= 28 S LIEHA
Cf.

sc search dblink with owner_id, link_name time

DD SEARCH & DBLINKS2| OWNER_ID, LINK_NAME

© = Shared CacheZt EM st= X &= 28 = LIEHH
Ct.

sc search dir with obj_id count

DD SEARCH & DIRS| OBJ_IDZ Shared Cache”}

EMst=Al B HE S LIEHHDE

sc search dir with obj_id time

DD SEARCH & DIRS| OBJ_IDZ Shared Cache”}

EMst=Al 3= HE S LIEHHD
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sc search exttbl with obj_id count

DD SEARCH & EXTTBL2| OBJ_IDZ Shared Cache
7t EM =X e 2HE S LHEHHTE

sc search exttbl with obj_id time

DD SEARCH & EXTTBLS OBJ_IDZ Shared Cache
7t EMsteAl He Y S LHEHHATE

sc search aux_stats with sname, pname count

DD SEARCH & AUX_STATS2| SNAME, PNAME 2
£ Shared CacheZt ZMst=A &= IS LIEHA
ct.

sc search aux_stats with sname, pname time

DD SEARCH & AUX_STATS2| SNAME, PNAME2
£ Shared CacheZt ZM =X &= IS LIEHA
ct.

sc search mview with obj_id count

DD SEARCH & MVIEWS| OBJ_IDZ Shared Cache
7t EXSt=X] &= S LIEHHCE

sc search mview with obj_id time

DD SEARCH & MVIEWS| OBJ_IDZ Shared Cache
7t EMStEX| He M S LIEHHT

sc search java with obj_id count

DD SEARCH & JAVAS| OBJ_IDZ Shared Cache”t
EMSH=A Be Y S LIEHHTE

sc search java with obj_id time

DD SEARCH & JAVAS| OBJ_IDZ Shared CacheZt
EMst=A 3= HH S LIEHHDE

sc search compress with sgmt_id count

DD SEARCH & COMPRESS®| SGMT_IDZ Shared
CacheZt =X st=X| &&= HE & LIEHH T

sc search compress with sgmt_id time

DD SEARCH & COMPRESSC| SGMT_IDZ Shared
CacheZt =X st=X| &&= HE S LIEHH T

sc search roles with user_id count

DD SEARCH = ROLES2| USER_IDZ Shared Cache
7t EMSteEX| He MY S LIEHHD

sc search roles with user_id time

DD SEARCH = ROLES2| USER_IDZ Shared Cache
7t EM SR He M S LIEHHD

csr sharing setting time

literal & £ £ bind param2 Z O #| 5t0{ dml_sqloil Al
"5t= Azt

use spm check time

spm AFESH=A| &Qlsh= AlZH

prase capture spm time

captureE ?| et hardparsing Al 7+

pp audit record time

ppoil auditd £ 7| 25t= Al ZF

stat history allock time stat_history 37+l d5t= Q0| A2l= AlZt
malloc disclaim count AIXOl| M B 23 5= disclaim0] &~ 2=l A|ZHS o|n| st

Cf.

malloc disclaim size

AIXO| A BF =3 5= disclaim0] & R =l A|Zt2 20| 5t

Cf.

rir
r
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malloc disclaim time AIXO| A 2t £33 5= disclaimOll & 2 = A|ZHS o|n| &t
ct

IIC PPC INVALIDATE BY OBJ_ID msgsre ~ |CHE = E2£E OBJ_ID 7% PPC INVALIDATES

ceived LYY B4+ E LIEHACH

IIC PPC INVALIDATE BY USER_ID msgs re |CH2 ' E 25 E USER_ID 7|9+ PPC INVALIDATES

ceived LYY= B4+ E LIEHACH

[IC PPC INVALIDATE BY STMT msgs received |CHE == 22 E SQL= 7|¢F PPC INVALIDATEE 2
HEYES S5 LIEHAC

ssvr fallback table full scan

SSVR scan node0®| Al memoryZt £ &5t A2 Table
full scan2 2 23[a A== A|Z+HO[LC,

ssvr fallback table full scan time

SSVR scan noded| Al memoryZt &5t A< Table
full scan2 2 235l 3 == Al ZHO|Cf.

shp alloc count S 22 20 A28 AlZHS 9|0 BHof

shp alloc success count S HZ22 230 238 AlZHS 20| 5ot

shp alloc time S HZ22 230 AR5t A[ZHS 20| Tt

shp retry alloc count S H 22 230 dmisiM A =5t= 2HFo AR
ot AlZt= olnf ekt

shp retry alloc success count S H 22 230 s A =5t= 2HF0 AR
ot AlZtE olnf ettt

shp retry alloc time S+ H 22 230 s A =5t= 2HF0 AR
ot AlZt= olnf ettt

[IC COL USAGE flush msgs received

cr using mmr finish: flush recoq (time)

flush recoq when CR using MMR s finished

MRset build for CR: Iscan fetch replay set (time)

MRset build for CR: Iscan fetch to build replay set

segment search master request - hard limit

timeout cnt

TACOI A segment master2| search space S & & hard

limit 7tX| 7| EHl S0l = & X| Zet & 45 LHEHH T

segment search master request - interval time

out cnt

>

m
=

TACO| Al segment master2| search space &S i
terval time B2 7|CHR S I & X Xet sl +& LIE}
Ct.

segment search master request wait time (time)

TACOl| M segment master2| S &= bitg_readstH 7|
CHEl &8 AlZtS LIEHH T

Tablespace resumable check count

RESUMABLE 7|s& A& I wait & 42 Al ZH0]
Ci st &5 S LIEFAHCY,

— o=

Tablespace resumable check wait time

RESUMABLE 7|s& A& I wait & 42 AlZH0]
CH st &5 S LIEFHCY,

o =

[IC CLEANUP TEMP TS msgs received

Appendix B. V$SYSSTAT 535



e

oo

=
=

CLEANUP TEMP TS TF msgs received

@

536 Tibero ZF2| X} 2HLHM



Appendix C. =M| s &

rir
Ho
=
I
:Oé
N
o
rir
0%
I
o
ix
0H
ro
o

2 Z0| M= TiberoS AF2S o 2 st 4= 9

C.1. CIOIE{HIO| & B

o =X

$ tbsgl SYS/tibero

thSQL 6

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

TBR-2131: Generic 1/0 error
Szl = =Al0|Ct.

tbSQL 7 E 2/E[ S 0| & 510 Tibero2| H|O|E{H| O] A0 H g O of2f et HAIX[7} EHE = 2

e off &

X| ol 5t} Tibero2] 7|1 01520 [}2} O|= 5§ 5= vio| C}=C}.

=

TiberoZt 7| S0 Y =X

40

— Tibero7t 7| S=| X &2 4

I
Ral
Ja
o
rot

tbctl HHO{ E ALE SO Tiberol] ZEM AT AT U=
$ thctl pid

..Tibero Z=ZA X7} gt}
= ps2t grep HE O E TiberoQ ZEM AT ASME| D QU =X] 21T

$ ps -ef | grep tbsvr
tibero 22919 22590 0 15:37 pts/10 00:00:00 grep tbsvr

..Tibero ZZAA7F S},

Tibero ZEAM A7t ACHH tbboot BH O E ALE St TiberoE 7| S St} thboot HHMH E AtEst=

o
2o et LH 22 “2.5.1. thboot"E &1

i
— TiberoZt 7| SE U= 2
Ci=1t 20| Tibero Z2M A= A E L A2 L, HIO|EH| O] A0 HEE[X| s 9= A ZE MH
o 2et0[HES Bt HdT0| M2 &X| = of Zd ettt
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$ ps -ef | grep tbsvr

tibero 32036 1 0 20:00 pts/7 00:00:00 tbsvr -t ...
tibero 32038 32036 0 20:00 pts/7 00:00:00 tbsvr_MGWP -t ...
tibero 32039 32036 0 20:00 pts/7 00:00:00 tbsvr_FGWPOOO -t ...
tibero 32040 32036 0 20:00 pts/7 00:00:00 tbsvr_FGWPOO1 -t ...
tibero 32041 32036 0 20:00 pts/7 00:00:00 tbsvr_PEWPOOO -t ...
tibero 32042 32036 0 20:00 pts/7 00:00:00 tbsvr_PEWPOO1 -t ...
tibero 32043 32036 0 20:00 pts/7 00:00:00 tbsvr_PEWP002 -t ...
tibero 32044 32036 0 20:00 pts/7 00:00:00 tbsvr_PEWP003 -t ...
tibero 32045 32036 0 20:00 pts/7 00:00:00 tbsvr_AGNT -t ...
tibero 32046 32036 0 20:00 pts/7 00:00:00 tbsvr_DBWR -t ...
tibero 32047 32036 0 20:00 pts/7 00:00:00 tbsvr_RCWP -t ...
0

tibero 32057 30048 20:00 pts/7 00:00:00 grep tbsvr

$TB_HOME/client/config C| 2 E{ 2|0f L= thdsn.tbr Tt S &0ls5t0{ Z2t0|HEQ M
olstC},

—

O?'._
I
HI
mjo
o

roh

<tbdsn.tbr>

tibero=(
(INSTANCE=(HOST=localhost)
(PORT=8629)
(DB_NAME=tibero)

)

2 olF oM X0

| EAE = localhost, TE HE = 86292 Q& E|0f L} 0|2 28 A E I AMH
o tAMY W1} X st= 2

=]
X|Sh=X IG5t 2ol Y2 TS

<$TB_HOME/config/$TB_SID.tip>

# ———— Fe conf —-———- R
#

# Tibero %7)3} I2}v]H

#

LISTENER_PORT=6666

$TB_SIDtip =S 2H Z2H0|HEN HHE LE Hoot A
O| 2 2l5lf Tibero2| Gl O[E{H| O] A0 H£5E 4 = Q0] =Lt

EE WSt MAE X 9O Tibero L 20| B AE 201 0|9 TE W5} YTt I8P EE
M5O 25 SO BN E SUE 4 UCt 0|2E A Tibero®] QHHMOI Sxt2 WS £ 9iC 1
B{OF UEA TE HE S SUSHH HF6HOf St

Helstn 2HoM &5 Mo = thdsn.tbr ZHU0| £E HSE HA[SHK| @40t
Eleerooﬂ HEEioh gt BH2 2 §ES Mo = BHEAl MH Z2| £ E ¥ 5 2t UX|5Of Tibero

of M=
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M

7122k

OlAl

TB_NLS_LANG

TB_NLS_LANGS Z ZEZ}0|HET} AR
2+ A EYE S StLE X5t
<TB_NLS_LANGUAGE> <TB_NLS TER
RITORY>.<CHARSET> HE| & S3ll =Xt
gt Ot 2t A A X FFEE X
o QUL XA St L & = "Tibero DB &
QK AM"2| "Appendix C. Tibero DB X|

= A&

o

3 [e]]

AR

Mo Ao

UTF8 KOREAN_KO

REA.UTF8

TB_DSN_FILE

AME L0

TB_HOMEO|
TB_DSN_FILEO|

Ho
rx

.fig/tbdsn.tbr

$TB_HOME/denticon | $TB_HOME/cient/con

fig/tbdsn.tbr

TB_CONN_TIMEOUT

CiO|E{H| O] & S EfO[IET} T O E{H| O]
L MHO| HE5E Al 2ots S2HH [st=
ANZts = B2 4g8teh 0 2 EFRof

XO| gle A S 2nfettt.

10

TB_READ_TIMEOUT

BN RSN

4> | 1o
0L

il

lo

o ofn

N

© o
AL

rlo

oln
+
oz

e £

N
g0 Mo py N
i g

> o x
L]
©
e
(m
N

L 0lo

ox I
N

m Tr

o bt ol

o 2ir

0

g
0
Hu
nx
]
a

0
o
o
10
=]
ro
iul

1000

TBCLI_LOG_LVL

&
nE
o
%
Ojo

Hu
1/

ot
N

an A

m
I3

BUG/TRACE/INTERNAL)

TRACE
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7|22k

OlAl

— WARN: 2 F = OfL|X|2h EX7t & &
X 7F QUL

— DEBUG: & ZZ21WZ C|HAUsI=
ol ==0| &= fine grained £ 0|C},
(Ol: 22 47l 4 HASHE S0t
Al & S)

— TRACE: 0| 2 XtM|$t 2, DEBUGHE
Ct XM st 224 25 XN 3stct. (of:
HESIE K| 42 0|7 O|0|E H=, o

22 YE S 3 20| YY B 20)

— INTERNAL: 7+& XbA|
Ch ol =2 W2 tHY

AHZECE (Ol lock F &)

TBCLI_LOG_DIR

TBCLI 7} Log It = = 7| = Directory %l
X & Xggtet.

/tmp or C:\\

$TB_HOME/ log_dir

TBCLI_DBMS_NAME

Cfl O|E{H| O] A 2 20| A EVHH 52 DBMS

Ol 55 &dst

tibero

tibero

B
QI FETGH ROV GHINKANT

HOlE{H| O] & 22t0|AHETF MHO|A o
Ol =3 @& I HHO|| 7HX 1 2 row
chunke| 7l =& & Z THCt

1

10

TBCLI_BRACK
ET_REWRITE

i
°
il
o
T
N3
il
(@]
o
=2
Am
s
Ho
Pl

pd

T8
CLI_WCHAR_TYPE

CiO|E{H| O] A~ ZSEt0[HEOM AtESHE
wide char Etle| 7|2 d& & X E BT
UCS2E X|H5tH 16bit EFR 22 1 H
1, 0|2lof&= wchar_t EFRI(16bit £

32bit)2 2 AL SHCY,

ol
-

rl

£9Q
ajo

UCSs2
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®7| Ay =8k GilAl
TBCLI_ERR_CONV |C|O|E{H|0| A of2f HEt S ?sl E2lsh = | U= $TB_HOME/err_conv

2 medo =2 & At

TBPSM_ERR_CONV|PSM Ol M X 33t= pragma & EXCEP|21Z $TB HOVEEM ar aav
TION_INIT AFEA| 0 H 2t 25 T2
=2 mtYel a2 5 XFetct.

TBCLI_GET_CORE |[SIGBUS, SIGFPE, SIGSEGV 0f|2{ &4 |Y Y

DUMP Al callstack =7 = ({2 & A& shC},

TBXA_LOG_LVL = TRACE

tbXA 7} 2302 ol 2 S
MAYSHH A ™SR o™ 218 HY|

LS — L—
Herh 48 Jtsetete b 2
2 Z4E XMt 238 HZIch (FA
TAL/ERROR/WARN/INFO/DE

BUG/TRACE/INTERNAL)

TBXA_LOG_DIR

tbXA 7t 20 g =7|= Directory 9 |/tmp or C:\\

X EXFetct 2100l MM & = AR

= Gk £
— WINDOWS: C:\tbxa_ &#fA/ ZHlog

— UNIX: /tmp/tbxa_ & #FAl ZF1og

$TB_HOMES@ log dr

7| 2gt2 TB_NLS_TERRITORY 9| dH0f| wet &tz

®I| A GllA|
TB_NLS_NCHAR SCi0|HES| It 7 2Ef MO|Ct, XtA| et L & |UTF16
2 "Tibero A X| QL M 2| Appendix C. Tibero X| &
= A Hgrg & sttt
YYYY/MM/DD

TB_NLS_DATE_FORMAT |&& IO|Ef =XIE &3 g4 = X|gettt. ChE22
|

72 o DATE &4 O£ 30|},

— YYYY/MM/DD(7| 2%})

MM/DD/YYYY

— DDRMYYYY

- RR/MM/DD

TB_NLS_TIME_FORMAT |A|ZHCIO|E X1 &2 &

0
1z
o
Ral
0z
ek
a

HH24:MI:SSXFF
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®I|

OflAl

=20
TB_NLS_TIME_TZ_FOR |EIYE HEE Zetot= AlZHOIOIH ZAtE &3 |HH24:MI:SSXFF TZR
MAT A= XYt
TB_NLS_TIMES U HEQAIZHEE TES= B ARMZ O |IYYYY-MM-DD
TAMP_FORMAT Ol ZXtE &8 gA 2 X Fetr} ChE2 K2 8HHH24:MI:SSXFF
TIMESTAMP & 4! O0}A 30|C}

- YYYY-MM-DD HH:MI:SS.FF

- YYYY/MM/DD HH24:MI:SS

— RR/MM/DD HH24:MISSXFF(7| &

49

TB_NLS_TIMES St HEQ A ZEJAEIAE Y EE ZSSt=ElYYYY-MM-DD
TAMP_TZ_FORMAT Etd AEZ O0o|H =XtE &5 g4 = A[FetCt. [HH24:MI:SSXFF TZR
TB_NLS_DATE_LAN St HOIHE 2XAE 2 EAIY I AHEE= 210{ [ KOREAN
GUAGE E XY stot 7| 28 2 2 NLS_LANGUAGEO| 5+&
o HEE
TB_NLS_CALENDAR AtEe 2 "4 = X ettt GREGORIAN
TB_NLS_NUMER A4 J|Eet dHel =X OHolH FE=AE XF.,
IC_CHARACTERS St
TB_NLS_CURRENCY |&3 7|2 & X|getrt 7|28 2 2 NLS_TERRITO | W
RYOl S HEE O
TB_NLS DUAL_CURREN|X| 0| CHet 2 X 3} 7|55 X HetCt. W
CY
TB_NLS_ISO_CURREN |CURRENCY LCl|0|E{ £ ISO 4217 &0 2} &Xt KOREA
cY 22 BEAY M AEE = S3HE XIF T}
TB_NLS_TERRITORY |X¥ HEE XFetCh 7|=H2Z NLS_LAN|KOREA
GUAGEO] S¢F & ZEICt
TB_NLS_LANGUAGE AtEE A0 E X|F ST KOREAN
TB_SDTZ Erl &= 4 otoh Asia/Seoul

D.3.

Socket Keepalive #2 HF 2| 7| 24f2 @A A 2 SO_KEEPALIVE &3 AF0| et Zetalct.
7| Mg GllA|
TB_SO_KEEPALIVE Ol O| | O] &~ Z 20| A EOM 2 AL S E0l=(10r0

5t7] 5t keep-alive 7| S At 82X R E A

getct.
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1

Symbols

$PATH, 18

$TB_HOME, 17

$TB_SID, 17

$TB_SID.tip, 55

$TB_SID.tip I+2tA|E
LOG_REPLICATION_DEST N, 189
LOG_REPLICATION_MODE, 189

LOG_REPLICATION_N_ENABLE, 190

A

ACCT, 249
AGNT, 7
ALL_COL_PRIVS &, 113
ALL_COL_PRIVS_MADE &, 113
ALL_COL_PRIVS_RECD &, 113
ALL_CONS_COLUMNS &, 77
ALL_CONSTRAINTS &, 77
ALL_DB_LINKS &, 184
ALL_IDX_COLUMNS &, 83
ALL_INDEXES ¥, 83
ALL_PART_INDEXES &, 98
ALL_PART_TABLES &, 98
ALL_SEQUENCES %, 89
ALL_SYNONYMS %, 92
ALL_TABLES &, 67
ALL_TBL_COLUMNS &, 67
ALL_TBL_PRIVS &, 113
ALL_UPDATABLE_COLUMNS &, 86
ALL_USERS &, 103
ALL_VIEWS &, 86
ALTER ANY SEQUENCE £, 88
ALTER DATABASE 2, 53

ADD LOGFILE MEMBER %, 53

ADD LOGFILE &, 53

DROP LOGFILE MEMBER &, 54

DROP LOGFILE &, 54
ALTER SEQUENCE &, 88
ALTER TABLE &=, 62
ALTER TABLESPACE &, 47, 265
ALTER USER, 103
ALTER USER &=, 103
AP, 167
ARCH ASYNC, 188
Archive, 50
ARCHIVELOG, 52
ARCHIVELOG 2 E, 50
ARCHIVELOG 2 E 8 133
AUDIT 804, 125
Automatic Recovery, 143
Autotrace(explain plan), 278
AVAILABILITY 2 E, 189

B

Background Process, 7
Backup, 132

Binary TIP, 40
bootmode, 30

BTIP, 40

C

CATH, 250
CCC, 248
CLGC, 250
Clone DB 4d & 5+, 141
Cluster Resource2| ROOT 2 £, 214
CM Observer +4, 231
CMOj[O| ™ E 14, 242
CMO|O| M E HHEO
cmrctl act, 243
cmrctl modify, 243
CMPT, 249
cmrctl add H &0
cmrctl add agent, 210
cmrctl add as, 208
cmrctl add cluster, 205
cmrctl add db, 208
cmrctl add group, 210
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cmrctl add network, 204

cmrctl add service, 207

cmrctl add vip, 209
cmretl B&F 04, 203

cmrctl act, 212

cmrctl add, 204

cmrctl deact, 212

cmrctl del (delete), 211

cmrctl modify, 212

cmrctl show, 211

cmrctl start, 211

cmrctl stop, 211
Cold Backup, 133
column, 59
commit phase, 168
commit point site, 183
Concatenated Index, 79
Consistent 1, 133, 136
Constraints, 72
consumer slave, 279
Control Thread, 6
Crash Recovery, 139
CRCEF, 251
CREATE ANY INDEX &=, 80
CREATE ANY SEQUENCE =, 87
CREATE ANY SYNONYM =, 90
CREATE ANY TRIGGER &, 93
CREATE ANY VIEW =, 84
create database link & §t, 171
CREATE INDEX &=, 80
CREATE OR REPLACE VIEW &, 85
create public database link # &F, 171
CREATE PUBLIC SYNONYM &, 91
CREATE SEQUENCE &, 87
CREATE SYNONYM =, 90
CREATE TABLE =, 25, 60, 94
CREATE TABLESPACE =, 45, 264
CREATE TRIGGER =, 93
CREATE USER &, 24, 100, 104
CREATE VIEW &=, 84
crfconf BF 04, 212
CRYPTO_LEVEL

CRYPTO_LEVEL=0, 105

CRYPTO_LEVEL=1, 105
CWS, 248

D

DBA, 15

DBA 22| &5, 15
DBA_2PC_PENDING &, 169
DBA_AUDIT TRAIL &, 128
DBA_COL_PRIVS &, 113
DBA_CONS_COLUMNS &, 77
DBA_CONSTRAINTS &/, 77
DBA DB_LINKS &, 184
DBA_IDX_COLUMNS &, 83
DBA_INDEXES &, 83
DBA_PART_INDEXES +, 98
DBA_PART TABLES &, 98
DBA_PROFILES &, 115
DBA_ROLE_PRIVS &, 121
DBA_ROLES &/, 121
DBA_SEQUENCES +, 89
DBA_SYNONYMS &/, 92
DBA_SYS_PRIVS &, 112
DBA_TABLES &, 67
DBA_TABLESPACES +, 49, 266
DBA_TBL_COLUMNS &, 67
DBA_TBL_PRIVS &, 112
DBA_UPDATABLE_COLUMNS &, 86
DBA_USERS %, 103
DBA_VIEWS &, 86

DBMS 21 1} (dlog), 11
DBMS ®#IC{E 0| EQ0], 172
DBWR, 7

Degree of Parallelism(DOP), 273
Delete Backup Set, 143

DIAG, 249

downmode, 36

DROP ANY SEQUENCE =, 89
DROP ANY SYNONYM =, 90
DROP ANY VIEW &=, 85

DROP INDEX =, 81

drop public database link & &t, 171
DROP PUBLIC SYNONYM =, 92
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DROP SEQUENCE =, 89
DROP SYNONYM =, 90
DROP TABLE =, 64

DROP TABLESPACE &, 47
DROP TRIGGER &, 93
DROP USER =, 103
DROP VIEW =, 85

F

File descriptor, 5
First Phase, 168
Foreground Process, 5

G

GCA, 248

Global Consistency, 183
granule, 280

GWA, 248

H

High Availability(HA) Service T+, 228

Hot Backup, 133

In-doubt EZHZ M 169

INC, 248

Inconsistent 2 ¥, 133, 137
Inconsistent B 243, 137
Incremental Backup, 143

Index, 79

INDEX ORGANIZED TABLE, 69
INITRANS It2t0|E, 78

Internal =1 Tt (ilog), 11

L

LGWR ASYNC, 188
LGWR SYNC, 188
Listener, 5

Listener 21 & (Isnr), 11
LNR, 188

LNW, 188

Log Record, 50

Log Switch, 50

LS &0, 21

LSNR_DENIED_IP T}2tA|E, 123
LSNR_DENIED_IP_FILE If20|E1, 123
LSNR_INVITED_IP m}2ta|E, 122
LSNR_INVITED_IP_FILE m}2}0|E, 123

M

MGWRPR, 7

MONP, 7

MOUNT, 136

MOUNT 2= 5+, 139

mpathpersistS At&35t= STONITH 7|5
7R, 240

MTC, 248

multiplexing, 50

N

Nested Loop, 280

NMGR, 251

NMS, 249

NOARCHIVELOG 2 &£, 51
NOARCHIVELOG 2 E B¢ 133
NOAUDIT BZHO04, 126
NOMOUNT EE =+, 138
Non-Unique Index, 80

O

Observer2| H& 0]
cmrctl set, 234
cmrctl show, 233
cmrctl switchover, 235
Online Full Backup, 143
OPEN, 136
OPEN 2E =+, 139

P

Parallel Execution(PE), 273

Parallel Query
Autotrace(explain plan), 278
Nested Loop, 280

Parallel &/, 285
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V$PE_PESPLAN, 285
V$PE_PESSTAT, 285
V$PE_SESSION, 285
V$PE_TQSTAT, 285
PCTFREE Itz2t0|H, 77
PE_SLAVE, 274
PE_SLAVE set, 275
Consumer set, 276
Producer set, 275
PERFORMANCE 2 &, 189
PES, 279
PEQ &5
inter-operation PE, 274
intra-operation PE, 274
prepare phase, 168
Primary DB, 187
Primary &% 2=, 188
AVAILABILITY, 189
PERFORMANCE, 189
PROTECTION, 188
Privilege, 106
producer slave, 279
PROTECTION 2 E, 188
Public DBLink, 171
PUBLIC SYNONYM, 91
PUBLICSYN &, 92

Q

QC, 274
QUOTA, 65
QUOTAZI M- =l A<, 65

R

Recovery, 138
Redo £, 49
REVOKE ¥&, 108
Role, 118

ROLE_ROLE_PRIVS &/, 121

ROLE_SYS_PRIVS &, 121
ROLE_TAB_PRIVS &, 121
row, 59

Row level locking, 4

S

Second Phase, 168

SEQUENCE, 86

sg_persistE AL& 5= STONITH 7|5
MK, 239
A Y, 239, 240

Shot The Other Node In The Head 7|5 %A, 239

SID, 295
Single Index, 79
SMR, 188
SQL &, 23
SQL-92, 23
SQL-99, 23
Standby DB, 187
STONITH 7|5 2| Atgt
715 A8 2E FOALE, 242
A EQX| £2hE FOlAte, 241
SYNONYM, 90
SYS, 16
SYS ALEXH0]| CH et ZhAf, 128
sysadmin, 17

T
T-Up, 9

Table, 59

Table compression, 67
TABLESPACE, 65
Tablespace Recovery, 143
TAC, 247

TAC +d, 217

TAC X, 247

TAC &, 256

TAC ZENM A, 249

TAC &t34d, 251
TAS-TAC 7+, 223
tbboot, 9

tbdown, 9

tbdsn.tbr, 295

tbExport, 10

tbimport, 10

tblistener, 9

tbLoader, 10
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tbpc, 10

tbSQL, 9, 18

tbSQL =& 2| E| BZF04, 20
tbsvr, 9

Thread, 5

Tibero Active Cluster, 1, 247
Tibero Cluster Manager, 199

Tibero Cluster Manager = 7|3} It2ta|E, 200

Tibero Standby Cluster, 187

Tibero Standby Cluster 21 X & 84! 188

ARCH ASYNC, 188
LGWR ASYNC, 188
LGWR SYNC, 188

Tibero Standby Cluster & £ X 3|, 196

V$STANDBY, 196
V$STANDBY_DEST, 196
V$STANDBY_LOG, 196
V$STANDBY_LOGFILE, 196
Tibero Standby Cluster ZTZ M| A 188
Tibero LA ZZ M A&, 7
Tibero 2 7|5, 1
Tibero ZEM A T X, 4
TPS ZHi LA
broadcast, 277
hash, 277
range, 277
round-robin, 277
send idxm, 277
Transaction Manager, 167
Two-phase commit mechanism, 168

U

Unique Index, 80
USER_AUDIT_TRAIL &, 128
USER_COL_PRIVS &, 113
USER_COL_PRIVS_MADE &, 113
USER_COL_PRIVS_RECD #, 113
USER_CONS_COLUMNS &, 77
USER_CONSTRAINTS &, 77
USER_DB_LINKS &/, 184
USER_IDX_COLUMNS &, 83
USER_INDEXES &, 83

USER_PART_INDEXES %, 98
USER_PART_TABLES &, 98
USER_ROLE_PRIVS &, 121
USER_SEQUENCES %, 89
USER_SYNONYMS &, 92
USER_SYS_PRIVS &, 112
USER_TABLES &, 26, 67
USER_TABLESPACES %, 49
USER_TBL_COLUMNS &, 67
USER_TBL_PRIVS &, 112
USER_UPDATABLE_COLUMNS %, 86
USER_USERS %, 104
USER_VIEWS %, 86

V

V$CONTROLFILE &, 58
V$DATABASE #, 58
V$DBLINK &, 184
V$ENCRYPTED_TABLESPACES &, 266
V$OBJECT_USAGE H, 83
V$SESSION &, 22
V$STANDBY &, 196
V$STANDBY_DEST #, 196
V$STANDBY_LOG H, 196
V$STANDBY_LOGFILE +, 196
VS$SYSSTAT &, 299
V$TABLESPACE F, 49
VERIFY_FUNCTION, 117
View, 84

W

WATH, 250

WITH GRANT OPTION, 108
WLGC, 250

Worker Process, 5

Worker Thread, 6

WRCF, 251

X
XA, 167
XA EHMME 2 A, 169

XID, 167

Aol 549



CIO|E{H|O| A MT| TR M A, 7

-
GlO[E{#] 0] A 28| AE 1
I7:II-A; )
F, 125 GlolE{#] 0] A mhel
7#*} |§ 126

Ol O|&f I} (Data file), 131
£ 1ut(Log file), 132
A Al mtd (Temp file), 131
ZAEE ot (Control file), 131
32/01, 90
320l d2 x3],92
ALL_SYNONYMS, 92
DBA_SYNONYMS, 92
PUBLICSYN, 92
USER_SYNONYMS, 92
ClA3 55,59, 77

ZAL 712 =3, 128
DBA_AUDIT_TRAIL, 128
USER_AUDIT_TRAIL, 128

2N ZEMA, T

Aol EQ|o| C|2EH 2|, 177, 179

A0 ESl0] 47, 177, 180

38 590,91

HEf 3 FS MO, 121
P34 78U EQT H& o], 122
A HERKA HE HA, 122

=p| ™ HY] 132

— 1 H,

2 V$LOG &, 55
27 V$LOGFILE ¥, 55
B I8 o535} 52

=
21 ¥ IE, 50
(=)

L2 2,36 27 HH, 51
ABNORMAL, 39 21 ¥WH CtE3}, 51
ABORT, 39 27 M3t 50
IMMEDIATE, 38 27 1, 11, 49
NORMAL, 37 otztol 21 me, 132
POST_TX, 37 a0l 27 0t 132
SWITCHOVER, 39 27 1l MM 53

Ct=3} 50 E2] oY M2 T3], 54

oY HE IS A, 79 V$LOG, 55 |

= = fj}lol ,

= urz 12 V$LOGFILE, 55

HIOIE £, 44 271 0 M A, 54

ololEf f=3t, 259 22,59

ol 453 stAAMH, 259 284 168

= "1,

EJ]=] o%ir 1 g2|AlH, 5

ool mhg, |

E1IOIE1H1IOI_HE'-IIL 15 =

Ci o[ H| Ol A & 3, 170
HOIEHOolA B HE X3, 184
ALL_DB_LINKS, 184

YE| ABE ME WA 174

=C| & 8 132

DBA_DB_LINKS, 184 AlElol 57, 140
USER_DB_LINKS, 184 .

Gl 0| E{H 0] & 50k 99

CIOIE{HI 0] A AFR XY, 17 MARES ZEMA,T
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, 132
2 =7 0|, 146
el a2, 2

H
o8
>
l_\
N
N

e
o
o
ind
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~
©

m
0z J
0x
©
»

am =

A=
rH
El

tErRlE, 113

Jr o i J o i oF JE E
m N o o 41 41 ¥ 12 e

M re

w
o

FAILOVER, 34
MOUNT, 33
NOMOUNT, 31
NORMAL, 31
READONLY, 34
RECOVERY, 33
RESETLOGS, 33

ALL_UPDATABLE_COLUMNS, 86
ALL_VIEWS, 86
DBA_UPDATABLE_COLUMNS, 86
DBA_VIEWS, 86
USER_UPDATABLE_COLUMNS, 86
USER_VIEWS, 86
HIA|AE E0o]E AHO0|A(Non System Tablespace),
45
HIRY QIE A 80

1,

A

MNEX HE X3, 103
ALL_USERS, 103
DBA_USERS, 103
USER_USERS, 104

M HE, 43, 59

A AE OO H| O] & =+, 141

AYHE,5

A7(at, 99

A7|0F 24, 59

7|0t x| £3, 107
ALTER, 108
DELETE, 108
INDEX, 108
INSERT, 107
REFERENCES, 108
SELECT, 107
TRUNCATE, 108
UPDATE, 108

A A= 22| X 17

Al AR 2T 0r(slog), 11

A AELEO] & A1 O] A(System Tablespace), 45

AAE S3H, 109
ALTER ANY INDEX, 110
ALTER ANY MATERIALIZED VIEW, 111
ALTER ANY PROCEDURE, 111
ALTER ANY ROLE, 111
ALTER ANY SEQUENCE, 111
ALTER ANY TABLE, 110
ALTER ANY TRIGGER, 111
ALTER DATABASE, 111
ALTER SYSTEM, 109
ALTER TABLESPACE, 109
ALTER USER, 109
COMMENT ANY TABLE, 110
CREATE ANY INDEX, 110
CREATE ANY MATERIALIZED VIEW, 110
CREATE ANY PROCEDURE, 111
CREATE ANY SEQUENCE, 111
CREATE ANY SYNONYM, 110
CREATE ANY TABLE, 110
CREATE ANY TRIGGER, 111
CREATE ANY VIEW, 110
CREATE MATERIALIZED VIEW, 110
CREATE PROCEDURE, 111
CREATE PUBLIC SYNONYM, 110
CREATE ROLE, 111
CREATE SEQUENCE, 111
CREATE SESSION, 109
CREATE SYNONYM, 110
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CREATE TABLE, 110
CREATE TABLESPACE, 109
CREATE TRIGGER, 111
CREATE USER #3t, 109
CREATE VIEW, 110
DELETE ANY TABLE, 110
DROP ANY INDEX, 110
DROP ANY MATERIALIZED VIEW, 111
DROP ANY PROCEDURE, 111
DROP ANY ROLE, 111
DROP ANY SEQUENCE, 111
DROP ANY SYNONYM, 110
DROP ANY TABLE, 110
DROP ANY TRIGGER, 111
DROP ANY VIEW, 110
DROP PUBLIC SYNONYM, 110
DROP TABLESPACE, 109
DROP USER, 109
EXECUTE ANY PROCEDURE, 111
GRANT ANY OBJECT PRIVILEGE, 111
GRANT ANY PRIVILEGE, 111
GRANT ANY ROLE, 111
INSERT ANY TABLE, 110
REFRESH ANY CACHE GROUP, 111
SELECT ANY DICTIONARY, 110
SELECT ANY SEQUENCE, 111
SELECT ANY TABLE, 110
SYSDBA, 110
TRUNCATE ANY TABLE, 110
UPDATE ANY TABLE, 110

AHA 86

NEAHS 141

MNZEAHE XT3, 89
ALL_SEQUENCES, 89
DBA_SEQUENCES, 89
USER_SEQUENCES, 89

o

Ot710| &, 50

of7to|l2 211 MH, 53
Ot7to|E =21 M Fu ttS 2}, 52
of7tol= =1 mal 132

2o s Y25, 259

otSStEl H o8 AHOo|A HE X3, 266
DBA_TABLESPACES , 266
VSENCRYPTED_TABLESPACES &, 266

O Zz|AH 0| T2 8 JeX}, 17
OO|HME T2AA, 7

g 118
CONNECT, 120
DBA, 120
HS_ADMIN_ROLE, 120
RESOURCE, 120

At e X3, 121
DBA_ROLE_PRIVS, 121
DBA_ROLES, 121
ROLE_ROLE_PRIVS, 121
ROLE_SYS_PRIVS, 121
ROLE_TAB_PRIVS, 121
USER_ROLE_PRIVS, 121

k274

Zopol WY, 133

2 o, 132

lojlgjof 5+, 141

| 844 (Online Backup), 133

140
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0d O¥

o %3], 83
ALL_IDX_COLUMNS, 83
ALL_INDEXES, 83
DBA_IDX_COLUMNS, 83
DBA_INDEXES, 83
USER_IDX_COLUMNS, 83

USER_INDEXES, 83
oIE A mtE[H 4d, 97

x

Hefxzad, 72
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Mefz=d AEH, 75

HMetzH e X3, 77
ALL_CONS_COLUMNS, 77
ALL_CONSTRAINTS, 77
DBA_CONS_COLUMNS, 77
DBA_CONSTRAINTS, 77
USER_CONS_COLUMNS, 77
USER_CONSTRAINTS, 77

=
718l 168
EE A&, 6
EE 0t¢l, 11, 55

It e, 58

oy dE2 x3, 58
V$CONTROLFILE &, 58
V$DATABASE &, 58

Z3, 59

Z3 ot5 35 260

Hel ™3], 2

NN o
Im
MR TURU  TURU T

Im

B0l =, 59

EHO|E AH 0|2, 43

Blo|& AHO|A &S5} 264

EO|S AHO|A QIO B = 48
IMMEDIATE, 48
NORMAL, 48

Holg AHOIA FHE X3, 48
DBA_TABLESPACES #, 49
USER_TABLESPACES F, 49
V$TABLESPACE &, 49

HO|S &%, 67

Hol= & =2, 66
ALL_TABLES, 67
ALL_TBL_COLUMNS, 67
DBA_TABLES, 67
DBA_TBL_COLUMNS, 67
USER_TABLES, 67
USER_TBL_COLUMNS, 67

Bl 01 SAH| 0] 20 0fF BZH0| Y= B2, 65

S =3t 269

EM M LA, 167
YHMER BAE, 78

A7|0F 4y §3H, 107
A A" EH, 109

S XY T3], 112
ALL_COL_PRIVS, 113
ALL_COL_PRIVS_MADE, 113
ALL_COL_PRIVS_RECD, 113
ALL_TBL_PRIVS, 113
DBA_COL_PRIVS, 113
DBA_SYS_PRIVS, 112
DBA_TBL_PRIVS, 112
USER_COL_PRIVS, 113
USER_COL_PRIVS_MADE, 113
USER_COL_PRIVS_RECD, 113
USER_SYS_PRIVS, 112
USER_TBL_PRIVS, 112

HASH, 94
LIST, 94
RANGE, 94
TE|M M2 T3], 98
ALL_PART_INDEXES, 98
ALL_PART_TABLES, 98
DBA_PART_INDEXES, 98
DBA_PART_TABLES, 98
USER_PART_INDEXES, 98
USER_PART_TABLES, 98
OhE|M Z2o| 2| Atel, 95

Tz, 114

fon

HH =, 17
$PATH, 18
$TB_HOME, 17
$TB_SID, 17
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