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Flashback

1. Flashback
1.1. FlashbackO|&t?

AMEXF A0 28t &A= OI0IEE Databasel 3AJ|2 AH2+gi0| %? &t AE=J1s0ICH 0l Flashback
Jlse LetEol SR0A 245 = OIEM0IAAIINE AEGHA 2 I

BE9 AIZX AlxE HUBAIAE HOIIEBEMH, 012 23756 HoHA—IE‘EJ% KH& Db AI2t0] 2 R5tCH oF X[ et
9i0lM XI& &= flashback query2t 10g0ll M X2 35t= CHY S flashbackESE0tH =& AMEXNAESE & A
=80t

Oracle 9i 2H&= AUM
= UCH 2 E 0I&NAX

I-H llllﬂl

£

ot

16t Al Flashback Jls2 0l86t0d #2& DML operation @& QIgt S32E A
S 2 6tCt.

>4
O
S 280l Point in Time Recovery &£8t R&0

e

A 9i : Flashback query
A 10g : Flashback Database
Flashback Drop
Flashback Version Query
Flashback Transaction Query
Flashback Table
Oracle Flashback Feature= 10g Standard Editiontl M= XI& 6K Z=C}.

Note : O4JIAl & JIXl 21D Y02 &EE Flashback table, Flashback Database, Flashback Drop, Flashback
Version Query, Flashback Transaction Query= Ot =2 20| 2D CIEg S92 ArEstCt= &O0|Ch.

Flashback Technologies

Flashback Operation Implementation

Flashback Database Flashback logs + Redo logs
Flashback Drop Recycle bin

Flashback Version Query Undo

Flashback Transaction Query Undo

Flashback Table Undo

1.2. Flashback(9i)
1.2.1. Flashback Overview

— Oracle 9i New features

- Flashback 2 Al XIJ} Database 21 W4 AIE 2l Consistentview & 2 &= UM H=CH.

- ME2XE& System time or SCN £ J|Z=Z Read-only view & M4 b

- 2 AN&EZQl Transaction committed &8t 2 = UL},

- Self-service repair & JtsotH o =Ch.

- DDL 2 XI&6tAl 2=Ct.

- Flashback & AUM (Automate Undo Management) AFZAISH JlsolCh.

- Undo &&= System level 2 Undo retention J12t S90t8+ S XISt

- Flashback 2 Session level 0l Al Enabled & = UC}.

- Flashback J|S2 disable GtJ| 7HOH open & PL/SQL cursor & 0|25tH disable A2l E0le
DML & SdllA self-service repair & & == UL

ot

>
s
W

A Undo Retention XI&
SQL> connect /as sysdba
SQL> alter system set undo_retention = <seconds> ;

0l parameter € dynamic otH HA30| Jtsotl initSID.ora Ol AIAE £ QUL
undo_retention 2 2 Site 22 Y2 &2 2 Undo Size Ol Wm2tA HEotH AMEMNM HAlol =CF E£&t

undo_management=auto !X & QI5tCt,

A

]
o
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Flashback

SQL> grant execute on dbms_flashback to scott;

1.2.2. GIAl 1 (AS OF SCN)

A SCOTT session oAl SYSTEMSTAMP € 0|&5}0{ &/l A|ZtE =3S|5HA 2.

SQL> conn soctt/tiger
Connected.

SQL> select systimestamp from dual;

SYSTIMESTAMP

07-AUG-05 07.40.22.644800 AM -07:00

SQL> conn /as sysdba
Connected.

SQL> grant execute on dbms_flashback to scott;
Grant succeeded.

SQL> conn scott/tiger
Connected.

SQL> select dbms_flashback.get_system_change_number() from dual;

DBMS_FLASHBACK . GET_SYSTEM_CHANGE_NUMBER()

851258

A SCOTT &#2| TableollAd FAMHSTIE 202 MY, EMHEE 25 AHH, Commit SHAI2.

SQL> delete from emp where deptno=20;
5 rows deleted.
SQL> commit;

Commit complete.

A AHE DataZtb 2 & MME WS U =HUACk AHE Data & CHAl = &2| A} Shot,

52 Fof

SQL> Idate

Sun Aug 7 07:40:59 PDT 2005

SQL> select * from emp where deptno=20;

no rows selected

SQL> select * from emp as of scn 851258 where deptno=20;
EMPNO ENAME JOB MGR HIREDATE SAL COMM DEPTNO
7369 SMITH CLERK 7902 17-DEC-80 800 20
7566 JONES MANAGER 7839 02-APR-81 2975 20
7788 SCOTT ANALYST 7566 09-DEC-82 3000 20
7876 ADAMS CLERK 7788 12-JAN-83 1100 20
7902 FORD ANALYST 7566 03-DEC-81 3000 20

SQL> insert into emp
2 select * from emp as of scn 851258
3 where deptno=20;

5 rows created.

(Goodus
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SQL> commit;

Commit complete.

SQL> select * from emp
2 where deptno=20;

EMPNO ENAME JoB MGR HIREDATE SAL COoMM DEPTNO

7369 SMITH CLERK 7902 17-DEC-80 800 20
7566 JONES MANAGER 7839 02-APR-81 2975 20
7788 SCOTT ANALYST 7566 09-DEC-82 3000 20
7876 ADAMS CLERK 7788 12-JAN-83 1100 20
7902 FORD ANALYST 7566 03-DEC-81 3000 20

1.2.3. OIlHl 2 (AS OF TIMESTAMP)

A HR_TESTO1 session 0|4 SYSTEMSTAMP £ 0[|-&35l0 SXf A|ZtS =3|5tA |2

SQL> show user

USER is "HR_TEST1"

SQL> select systimestamp from dual;

SYSTIMESTAMP

02-AUG-05 03.09.52.609909 AM -05:00

SQL> delete emp_test1 where department_id=20;

2 rows deleted.

SQL> commit;

Commit complete.

SQL> select employee_id from emp_test1

2 where department_id=20;
no rows selected
A AHE DataZt # & MAME AS UA =HUAC AHE Data & CHA = A2| 2K} SO

% 5 & =0

SQL> select employee_id
2 from emp_test1 as of timestamp(to_timestamp('02-AUG-05:03:09:52', 'DD-MON-YY:HH24:MI:SS"))
3* where department_id=20;

EMPLOYEE_ID

SQL> select employee_id
2 from emp_test1
3 where department_id=20;
no rows selected
SQL> insert into emp_testl
2 select * from emp_test1 as of timestamp(to_timestamp('02-AUG-05:03:09:52', 'DD-MON-YY:HH24:MI:SS"))
3 where department_id=20;
2 rows created.

SQL> commit;
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Commit complete.

SQL> select employee_id
2 from emp_test1
3* where department_id=20;

EMPLOYEE_ID

1.2.4. OIAl 3 (Package, SCN /timestamp)
A HR_TESTO1 session 0| A{ SYSTEMSTAMP £ 0|&35}0 SX A|ZtS =3

ol
P
to

SQL> show user
USER is "HR_TEST1"

SQL> select systimestamp from dual;

SYSTIMESTAMP

02-AUG-05 03.31.21.752682 AM -05:00

SQL> conn /as sysdba
Connected.

SQL> select dbms_flashback.get_system_change_number() from dual;

DBMS_FLASHBACK . GET_SYSTEM_CHANGE_NUMBER()

107270

SQL> conn hr_test1/oracle
Connected.

SQL> delete from emp_test1
2 where department_id=20;

2 rows deleted.

SQL> delete from dept_test1
2 where department_id=20;

1 row deleted.
SQL> commit;
Commit complete.

f Data 7t & 2 AHE A2 L7 =Uct. AHE Data & CHA| = A2 DX}

ol

[6)] _|>
g
I

AL x
o

A
SQL> conn /as sysdba

SQL> grant execute on dbms_flashback to hr_test1;

Grant succeeded.

SQL> conn hr_test01/oracle

SQL> begin
dbms_flashback.enable_at_system_change_number(107270);

end;
/




Flashback

PL/SQL procedure successfully completed.

SQL> select employee_id from emp_test1
where department_id=20;

EMPLOYEE_ID

SQL> select * from dept_test1
where department_id=20;

DEPARTMENT_ID DEPARTMENT_NAME MANAGER_ID LOCATION_ID
20 Marketing 201 1800

SQL> begin

dbms_flashback.disable;

end;

/

PL/SQL procedure successfully completed.

SQL> declare
cursor emp_curs is
select * from emp_test1 where department_id = 20;
cursor dept_curs is
select * from dept_test1 where department_id = 20;

emp_rec emp_curs%ROWTYPE;
dept_rec dept_curs%ROWTYPE;

begin
dbms_flashback.enable_at system change number(107270);
-- dbms_flashback.enable_at_time(to_timestamp(’ 02-AUG-05:03.31:21’,’'DD-MON-YY:HH24:MI:SS"));

open emp_Ccurs;
open dept_curs;
dbms_flashback.disable;

loop
fetch dept_curs into dept_rec;
exit when dept_curs%NOTFOUND;
insert into dept_test1 values(dept_rec. DEPARTMENT_ID,
dept_rec. DEPARTMENT_NAME, dept_rec. MANAGER_ID,
dept_rec.LOCATION_ID);
end loop;

loop
fetch emp_curs into emp_rec;
exit when emp_curs%NOTFOUND;
insert into emp_test1 values(emp_rec.employee_id, emp_rec.first_name,emp_rec.last_name, emp_rec.email,
emp_rec.phone_number,emp_rec.hire_date, emp_rec.job_id,
emp_rec.salary,
emp_rec.commission_pct, emp_rec.manager_id,
emp_rec.department_id);
end loop;

end;
/

PL/SQL procedure successfully completed.

rr

2 =2 Procedure & MAGHA =32

ot

2T UCh.(flash.sal)

~7 - CQQQQH§



Flashback

create or replace procedure exam_flash
as
cursor tmp_curs is
select * from emp where deptno = 20;
emp_rec tmp_curs%ROWTYPE;
begin
dbms_flashback.enable_at_time('03/08/21 10:47:32 ');
open tmp_curs;
dbms_flashback.disable;
loop
fetch tmp_curs into emp_rec:
exit when tmp_curs%NOTFOUND;
insert into emp values (
emp_rec.empno, emp_rec.ename, emp_rec.job,
emp_rec.mgr,emp_rec.hiredate, emp_rec.sal,
emp_rec.comm, emp_rec.deptno
)
end loop;
end;
/

Flashback 2 Ol&dl UM TIOIE =3
SQL> @flash /* exam_flash procedure 284 */
SQL> exec exam_flash

SQL> select employee_id from emp_test1 where department_id = 20;

EMPLOYEE_ID

SQL> select * from dept_test1 where department_id=20;

DEPARTMENT_ID DEPARTMENT_NAME MANAGER_ID LOCATION_ID

20 Marketing 201 1800
SQL> commit;

Commit complete.

1.3. Flashback(10q)

1.3.1. Flashback Database

Flashback Database H 2

Oracle Database 10g Ol&JIXl= transactional point—in—time recoveryE <oH M= backup& filelt redo log file2
0120t &dt= AMZHNHXIC SRE GtAUACH. DU 0 LEES backupE fileOl 2= 23010, archive logIt
20| B0 UAS e L2 AM2H0l AL S L Oracle Database 10g82E = flashback databaseE 0I123dt0 &
itE recoverydt JtsotH T RUACH

Flashback Database= 2c2t2 GIOIHHIOIAE A AIEL=Z EHSell, =clHQ HOIH &4 L= A =2
Olch Zast HME HZE = UA &tCh. Flashback Database= HIOIEHHIOIAE I8 'H2I] HE'WUT 2T
CIOIEHIOIA WA= 0186t S+ AP S otk E1X CIOIEHBI0ASE HAH AELZ HSE &= UL
HOIE-QI-EtY =+ H0l= HOIZ0 MEE COIEHIOIA HHE SFcts A0l S EROIEZ, &5 AlSE
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=30t Jrsot.

Flashback Database 7152 RMAN, SQL*PlusOl M FLASHBACK DATABASE HOUMHEE 0|Edt &0, O st
HUA LEHEOl HLOIE-OI-EIQ =32 YAl IR KAGICEH 0] JIs2 0I86tH I H S3 AMEL=Z
CIOIEIHIOIACl MEHE E=E = UCH Flashback Database JIs2 %“\*9,} ted™, M Flash Recovery AreasS
& XollOF StCt. Flash Recovery Area= Oracle Database 1 Og01| "‘D}El Nz& Io_i, 222 HIoIEHoIA 832
2HE MY U oS Qe EEEQ XA ZUOCR ESE2E[ 237 FHW = Flash Database 21 010 &
Ol2t01E 2l 21, RMAN e S0| MEEC.

22t2E Flash Recovery Area LHOI Flashback LogE Xt M4 /22| &Lt Flash Recovery Arealll=
7 EHquota)It & &M, [etM Flashback Logll= 32 S0l HEEC Flashback Log? AlOlZ= 22 M&
J|2t o._94 CIOIEHIOIA HE HEOMAM LS 4D|/MI] ZAH 0 Wet 2H ettt Qe =25 HEQ
S A2 Flashback Loglll JISEICt ot2 S2F 10%2 HIOIEHBMI0IA =50] SHOIESZUCIH, 24 Al2E S22
Flashback Log AIOl|=&= Al GIOIEHIOIA S22 10 22 1 #==0 & ZI0ICh CIOIEHIOIAE WA AIELZ
S0l HEUHA O 22 0A3 3210] 2RF 22, DBAE CA3 FHEE CHOILHY A &&E 4= UCH

Flashback database2l A& 2% &= logical data corruptionOlLt user errorAl 3 &0tCE.

(Physical data corruption2 H/W 2HI0|J| 120l Flashback databaseZ recoverye ZJts56tCE.) Flashback
Databasell &2 J|E2| traditional point-in—-time recoveryOll BloH Oi< WE recoverydt JtsotCh= 2401CH
Ol2fst e 8s2 & = U=s 0lKRE flashback database= databasell AJ|0 Bl2lioh A recoveryAl2+0|
E0LI= 20l otLet, HEE data?l 20l Blellchi A recoveryAl2t0l ZEICi= &EOIL.

Benefits of Flashback Database

Incomplete Recovery

=il

Restore Apply

Corrupted Data files Redo Logs
Database

~ Flashback Database

| | | |
1 1 | |
t1 t2 t3 t4
o 08, &° 8 20| Flashback Database= Ol < WIE Al2t2| recoveryS JtsaHA

L 2

o
Q

Flashback DatabaseE +&3dlJ| |8t 3JtX 2824
1. Archive Mode
Flashback Database Jls2 H&35tJ)| foi M= Archive ModeZ & &30 OF StC.

2. Flashback Log File
Flashback Log File2 22t2 DatabaseE ?45l= Block(H& T DIl 0/& 2l 0I0IXl Block)E M&sdte 21
W2 A 10g0lA AHEAH AHE 1D Ues CIOIEHIOIA 232 YA (database recovery area) il MA T O &ICH
JIZE9 redo log2tel XtOI&
- redo log2l dR0l= archive® %= U= JIs0l &M HI3EAUAXICH Flashback Loge archive J1s0l =2
M= 2IF eiCh.(db_recovery_file_dest, db_recovery_file_dest_size)
- Flashback Log2l Z< 0= 22I&9! database S 0= AI2E 4 gili= &EOIC

3. RVWR Background Process
Flashback Database J1s0l 243 T XIH, rvwrOl2t= background processJdt A& EICh,




Flashback

&t : Flashback Database DataZ Flashback Log0l J|&

e Flashback Database HIAE

Database 0l Flashback J1s0l ON &0 U&eX &QoI8tCt,

SQL> select FLASHBACK_ON from v$database:

FLASHBACK_ON

SQL> shutdown immediate;
Database closed.

Database dismounted.
ORACLE instance shut down.

SQL> startup mount
ORACLE instance started.

Total System Global Area 394264576 bytes

Fixed Size 2006632 bytes
Variable Size 218104216 bytes
Database Buffers 167772160 bytes
Redo Buffers 6381568 bytes

Database mounted.

SQL> alter database flashback on;

Database altered.

SQL> select FLASHBACK_ON from v$database;
FLASHBACK_ON

SQL> alter database open:;

Database altered.

Test Case M4

SQL> conn scott/tiger
Connected.

SQL> create table flash as select * from user_objects;

Table created.

SQL> select count(*) from flash;

SQL> select current_scn from v$database;

CURRENT_SCN

25833961

_10_
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Flashback

SQL> truncate table flash:;

Table truncated.

SQL> select current_scn from v$database;
CURRENT_SCN

25833994

SQL> select count(*) from flash:

Flashback Database £ <ol Instance € = AIZICH.

SQL> conn /as sysdba
Connected.

SQL> shutdown immediate
Database closed.

Database dismounted.
ORACLE instance shut down.

= =

Flashback Database £ <ol Instance € Mount AlZIC}.

SQL> startup mount
ORACLE instance started.

Total System Global Area 188743680 bytes

Fixed Size 778036 bytes
Variable Size 162537676 bytes
Database Buffers 25165824 bytes
Redo Buffers 262144 bytes

Database mounted.

o= AIE2ZE Z=0t I Aol =80l JISE SCN 22 Flash Back &tCt.

SQL> flashback database to scn 25833961;

Flashback complete.

alter_<SID>.log

Incomplete Recovery applied until change 25833975
Flashback Media Recovery Complete
Completed: flashback database to scn 25833961

Database Z read only2 open 6t0 DataZ &0l =0, Resetlogs & Open &0 truncate &2l
CIOIEE& s+ 8t

SQL> alter database open:;

alter database open
*

ERROR at line 1:
ORA-01589: must use RESETLOGS or NORESETLOGS option for database open

SQL> alter database open read only;
Database altered.

SQL> select count(*) from scott.flash:




Flashback

SQL> shutdown immediate;
Database closed.

Database dismounted.
ORACLE instance shut down.

SQL> startup mount;
ORACLE instance started.

Total System Global Area 394264576 bytes

Fixed Size 2006632 bytes
Variable Size 218104216 bytes
Database Buffers 167772160 bytes
Redo Buffers 6381568 bytes

Database mounted.

SQL> alter database open resetlogs;
Database altered.

SQL> select count(*) from scott.flash:

& view
V$FLASHBACK_DATABASE_LOG;
V$FLASHBACK_DATABASE_STAT;

1.3.2. Flashback Drop

AE2Xe DBA 2BS0H A0 A2 QEMEEZE =5(drop) Melots ZAR= EotH 2MEHTH AIEXHE0] A
MMEUS Mol= o0l0l Mo =C. HOHE OIEAH =8 HM2l= Hiolg, ogA, HaxA, ElH 2
238 £ Qe 20| UL Flashback Drop & Oracle Database 10g 8329l QENE £& XHIUS
orMat=Z MSSHCH AMESXIF HIOIE2 &80otH, QEF*% CEE QENMEE Recyble Bin 0l 225tCH.

A 10g OlAM DROP TABLE =2 otH ©H JIg&cz AH 1DH= DROP ot= XRECH RECYCLE BIN O

AZIALE OIS BRI E L.

A Drop € Tableg S8t

A Drop table0l && drop & Xl 2410, window2l FXIS1I &2 2 recyclebin0l 2 & Ct.

A 0] drop® table2 &t& AMHIE AoHA = purge A0 ZLR06HH, spacedt =8 AR0 = XK= reuse= L.
A Drop&l O recyclebinOll /A= bin$xxxxxx table®ll CHet HE XS T JIsE

A ZHE view

- dba_recyclebin, user_recyclebin

A 23 parameter

_recyclebin = FALSE : recyclebin JIs2 AIS6tA &= &R Falsez2 X &

A HI2EALEL : tableOl system tablespacell U= objecte =57 204,
locally managed tablespace0ll ¥ XIol U= table? 57 Jis.

TableOl =7%™H 1 tableQ index, trigger S2 HZ&E object= &N =FECH
(bitmap join index Xl 2l)
Partioned index—organized table2 recycle bin0il 2ol & & Xl Z8tCt

recycle bin2 & RZ&HS E&GIA &=L

o GIlAI 1
1) TableE drop o121 (ZH0H SHEDI)

~ 12 - GOOdU




Flashback

SQL> select * from tab;

TNAME TABTYPE CLUSTERID
EMP TABLE
DEPT TABLE
BONUS TABLE
SALGRADE TABLE
DUMMY TABLE

SQL> drop table emp;
Table dropped.
SQL> select * from tab;

TNAME TABTYPE CLUSTERID

BIN$Lr5d8GB+sLbgQz36Y80wtg==$0 TABLE

DEPT TABLE
BONUS TABLE
SALGRADE TABLE
DUMMY TABLE

Recycle Bin &I
SQL> select object_name, original_name, type, DROPTIME, can_undrop from user_recyclebin
2 order by droptime;

OBJECT_NAME OR1GINAL_NAME TYPE DROPT IME CAN

B IN$LumGWpeDSHHgRAAQYZWI2A==$0 EMP TABLE 2007-04-25:15:01:08 YES

2) Drop™® Table 2351J] 1

SQL> flashback table emp to before drop:

Flashback complete.

SQL> select object_name, original_name, type from user_recyclebin:
no rows selected

SQL> select table_name from user_tables:

TABLE_NAME

DUMMY
SALGRADE
BONUS
DEPT
EmMP

3) Drop& table 235617] 2 (=Y 0129 tableOl 0/0] Y= LR, UE 0IE2=2 =326171)

| SQL> flashback table scott.emp to before drop rename to dropped_emp;

Drop& table 2& AtXIGHI|

SQL> drop table scott.emp purge; -—drop Al HIZ purgedte 222
SQL> purge recyclebin;

or

SQL> purge dba_recyclebin;

or




Flashback

SQL> purge table scott.emp

Otel= EIHXl PURGE S&2| 0l LICH

PURGE TABLE tablename;

Specific table

PURGE INDEX indexname;

Specific index

PURGE TABLESPACE ts_name;

All tables in a specific tablespace

PURGE TABLESPACE ts_name USER username;

All tables in a specific tablespace for a specific user

PURGE RECYCLEBIN.

The current users entire recycle bin

PURGE DBA_RECYCLEBIN;

The whole recycle bin

o OIAl 2
S X =E(recyclebin)0l 22 0I£2| table O 04244

= 0l & XIS (recyclebin)ll
ol &A= JI& 22& table 0l
& 229 table O M &ELICH

502l table 2 M43t drop SHAt..

$ sqlplus scott/tiger

SQL> CREATE TABLE t1(a NUMBER):;
SQL> DROP TABLE t1;

SQL> CREATE TABLE t1(a varchar2(10));
SQL> DROP TABLE t1;

SQL> CREATE TABLE t1(a date);

SQL> DROP TABLE t1;

SQL> CREATE TABLE t1(a varchar2(5));
SQL> DROP TABLE t1;

SQL> CREATE TABLE t1(a number);
SQL> DROP TABLE t1;

US M PURGE and FLASHBACK TO BEFORE DROP &

otLE OIS B2 UFR= HYLICH

SXNSHA PURGE T 1) table £ restore(FLASHBACK BEFORE

SQL> SELECT object_name,original_name,droptime,dropscn FROM recyclebin;

OBJECT_NAME ORIGINAL_NAME DROPTIME DROPSCN
BIN$14s6r PgoHQNgMEWYESKRng==$0 T1 2004-04-08:17:40:21 2039154
BIN$ 14s6r PamHANgMEWYESKRNg==$0 T1 2004-04-08:17:40:19 2039107
BIN$ 14s6r PanHANngMEWYESKRNg==$0 T1 2004-04-08:17:40:21 2039133
BIN$14s6r PapHQNgMEWYESKRng==$0 T1 2004-04-08:17:40: 21 2039231
BIN$14s6r PagHQNgMEWYESKRng==$0 T1 2004-04-08:17:40:22 2039252

O+ table t1 2 purge SHCHH dropscn=2039107 Jt purge = 210ICt.

SQL> PURGE TABLE t1;

Table purged.

SQL> SELECT object_name,original_name,droptime,dropscn FROM recyclebin;

OBJECT_NAME OR1GINAL_NAME

DROPSCN

BIN$ 14s6r PgoHANgMEWYESKRNg==$0 T1
BIN$14s6r PanHQNgMEWYESKRng==$0 T1
BIN$14s6r PapHANgMEWYESKRng==$0 T1
BIN$ 14s6r PaaHANgMEWYESKRNg==$0 T1

0+l table t1 2 restore StCHH dropscn=2039252 0| restore

17:40:21 2039154
17:40:21 2039133
17:40:21 2039231
17:40:22 2039252

g Zd0ICH
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Flashback

SQL> FLASHBACK TABLE t1 TO BEFORE DROP ;
Flashback complete.

SQL> SELECT object_name,original_name,droptime,dropscn FROM recyclebin;

OBJECT_NAME ORIGINAL_NAME ~ DROPTIME DROPSCN
BIN$ 14s6r PaoHANgMEWYESKRNg==$0 T1 2004-04-08:17:40:21 2039154
BIN$14s6r PanHANGMEWYESKRNg==$0 T1 2004-04-08:17:40:21 2039133
BIN$14s6r PapHANgMEWYESKRng==$0 T1 2004-04-08:17:40:21 2039231

0l 2HE =2=0dtIIRIHA f2l= original 0l& A&IW dropE object name2 AtE3dHH EIC.

o

object name € unique ot2& RAdl= A2 purge 2 restore & = UL

Examples:

SQL> FLASHBACK TABLE "BIN$14s6rPgoHQngMEWYESKRng==$0" TO BEFORE DROP RENAME TO t2;

Flashback complete.

SQL> select tname from tab:

DEPT

EMP
BIN$14s6rPanHQNgMEWYESKkRng==3%0
T1
BIN$14s6rPapHQNgMEWYESKRNg==$0
T2

6 rows selected.

SQL> SELECT object_name,original_name,droptime,dropscn FROM recyclebin;

OBJECT_NAME ORIGINAL_NAME  DROPTIME DROPSCN
BIN$ 14s6r PanHANgMEWYESKRNg==$0 T1 2004-04-08:17:40:21 2039133
BIN$14s6r PapHQNgMEWYESKRng==$0 T1 2004-04-08:17:40:21 2039231

Hl=8t $H2Z purge &% QUL
SQL> PURGE TABLE "BIN$14s6rPanHQNgMEWYESkRng==$0";
Table purged.

SQL> SELECT object_name,original_name,droptime,dropscn FROM recyclebin;

0BJECT_NAME ORIGINAL_NAME DROPT IME DROPSCN
BIN$14s6r PapHQNgMEWYESKRng==$0 T1 2004-04-08:17:40:21 2039231
—_ 15 —_
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1.3.3. Flashback Versions Query

A DHE HHEHAIES HEE A2t SCN(SystemChange Number)E 0I1&256+0 Queryoles Jls.

A 9 2HXIEE Flashback Querydt U2, 10gUlAd= 2 IS0l &I Versions between= OIZdH A
LHAIFEOl Ol AlZ2t2bHS HIOIHE X318 #= A= JIs.

A Flashback versions queryl 2ol =& row=2 transaction0l 2|6 Bi13tE row=2l historyE 20 S. Ol
JIs2 datadl HEAH BIHJ}=Rl auditing JI=s= JtSotAH ot commitE OIOIEHEH =& &.

A Flashback versions queryE SollA 2+ U= transaction idE Sot0d O FIIEQI A2 E Flashback
Transaction QueryE ol 2= ULt

A DDLO| 2= tableQ EDI HIRHH AIZED}.

A Flashback versions querye undoE 0|&ot0 M4 OIO0IHE 2HL2= 242 undo_retention gtk undo sizell
ol Xts2 2 2eld. Bt undo_retentionOl Ot ACHD dtHEHSE, undo sizedt &OLA undoE 2 &5t 210
MAFZSHH =™ flashback versions queryJt =8&lX| %2 = U2.

A Versions between2 Al2tQ SCNeZ K& & £+ U

A 01Jls8 XI&olJl <ol scn_to_timestamp 2 timestamp_to_scn function0l X & &I CF.

« WHO AEOl CHEt SCN &0l

SQL> select timestamp_to_scn(to_timestamp('20060213 171201, 'yyyymmdd hh24miss')) SCN from dual;
SCN

8268801520810

« tHE SCNE 0I25HH Time =0l

SQL> select scn_to_timestamp(8268801520810) TIME from dual;
TIME

2006/02/13 17:12:01.000000000

A Versions Query2l Pseudo column (SelectZ0ll AIZE % US)
* Versions_startscn,
* Versions_starttime
 Versions_endscn
* Versions_endtime
* Versions_xid
* Versions_operation

O] :undo retention 2Ct 0™ 2| version2 queryot® ora—30052 : invalid lower limit snapshot expression
+

ne >
z
o

0:
0

o OIAl
Data B1&(Update) dlJ|

SQL> conn scott/tiger
Connected.
SQL> select * from emp;

EMPNO ENAME JoB MGR HIREDATE SAL COMM DEPTNO
7369 SMITH CLERK 7902 17-DEC-80 800 20
7499 ALLEN SALESMAN 7698 20-FEB-81 1600 300 30
7521 WARD SALESMAN 7698 22-FEB-81 1250 500 30
7566 JONES MANAGER 7839 02-APR-81 2975 20
7654 MARTIN SALESMAN 7698 28-SEP-81 1250 1400 30
7698 BLAKE MANAGER 7839 01-MAY-81 2850 30
7782 CLARK MANAGER 7839 09-JUN-81 2450 10
7788 SCOTT ANALYST 7566 09-DEC-82 3000 20
7839 KING PRESIDENT 17-NOV-81 5000 10
7844 TURNER SALESMAN 7698 08-SEP-81 1500 0 30
7876 ADAMS CLERK 7788 12-JAN-83 1100 20
7900 JAMES CLERK 7698 03-DEC-81 950 30
7902 FORD ANALYST 7566 03-DEC-81 3000 20
7934 MILLER CLERK 7782 23-JAN-82 1300 10

14 rows selected.
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SQL> update emp

2 set comm=1111

3 where empno=7934;
1 row updated.
SQL> commit;
Commit complete.
SQL> update emp

2 set comm=2222

3 where empno=7934;
1 row updated.
SQL> rol Iback;
Rol Iback complete.
SQL> update emp

2 set comm=2222

3 where empno=7934;
1 row updated.
SQL> commit;
Commit complete.
SQL> update emp

2 set comm=3333

3 where empno=7934;
1 row updated.
SQL> commi t;

Commit complete.

SQL> select * from emp;

EMPNO ENAME JOB MGR HIREDATE SAL COMM DEPTNO
7369 SMITH CLERK 7902 1980-12-17 00:00:00 800 20
7499 ALLEN SALESMAN 7698 1981-02-20 00:00:00 1600 300 30
7521 WARD SALESMAN 7698 1981-02-22 00:00:00 1250 500 30
7566 JONES MANAGER 7839 1981-04-02 00:00:00 2975 20
7654 MARTIN SALESMAN 7698 1981-09-28 00:00:00 1250 1400 30
7698 BLAKE MANAGER 7839 1981-05-01 00:00:00 2850 30
7782 CLARK MANAGER 7839 1981-06-09 00:00:00 2450 10
7788 SCOTT ANALYST 7566 1982-12-09 00:00:00 3000 20
7839 KING PRESIDENT 1981-11-17 00:00:00 5000 10
7844 TURNER SALESMAN 7698 1981-09-08 00:00:00 1500 0 30
7876 ADAMS CLERK 7788 1983-01-12 00:00:00 1100 20
7900 JAMES CLERK 7698 1981-12-03 00:00:00 950 30
7902 FORD ANALYST 7566 1981-12-03 00:00:00 3000 20
7934 MILLER CLERK 7782 1982-01-23 00:00:00 1300 3333 10

_17_
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| 14 rows selected.

2007 22 25¢ 15Al 502 ~ 16Al 002 MtXl empnolt 7934921 datalt B8t LHF XS

SQL> col start_time format a21
SQL> col end_time format a21
SQL> set lines 200

SQL> SELECT empno, ename, sal, comm, deptno,
2 versions_xid AS XID,
versions_operation as operation,
versions_startscn AS START_SCN,
versions_starttime as start_time,
versions_endscn AS END_SCN,
versions_endtime as end_time
FROM emp VERSIONS BETWEEN TIMESTAMP
TO_TIMESTAMP( ' 2007-04-25 15:50:00", 'YYYY-MM-DD HH24:MI:SS')
AND TO_TIMESTAMP( '2007-04-25 16:00:00", 'YYYY-MM-DD HH24:MI:SS')
WHERE empno=7934;

— O O O NO O bW

—_ =

EMPNO ENAME SAL COMM  DEPTNO XID 0 START_SCN START_TIME END_SCN END_TIME
7934 MILLER 1300 3333 10 0009000000000988 U 25837411 25-APR-07 03.58.31 PM
7934 MILLER 1300 2222 10 0003000000000994 U 25837379 25-APR-07 03.57.01 PM 25837411 25-APR-07 03.58.31 PM
7934 MILLER 1300 11 10 0006001C00000985 U 25837354 25-APR-07 03.56.04 PM 25837379 25-APR-07 03.57.01 PM
7934 MILLER 1300 10 25837354 25-APR-07 03.56.04 PM

SQL> SELECT empno, ename, sal, comm, deptno,
2 versions_xid AS XID,

3 versions_operation as operation,

4 versions_startscn AS START_SCN,

5 versions_starttime as start_time,

6 versions_endscn AS END_SCN,

7 versions_endtime as end_time

8 FROM emp VERSIONS BETWEEN TIMESTAMP

9 systimestamp - interval '10' minute and systimestamp - interval '1' minute

10 WHERE empno=7934;

EMPNO ENAME SAL  COMM  DEPTNO XID 0 START_SCN START_TIME END_SCN  END_TIME

7934 MILLER 1300 3333 10 0009000000000988 U 25837411 25-APR-07 03.58.31 PM

7934 MILLER 1300 2222 10 0003000000000994 U 25837379 25-APR-07 03.57.01 PM 25837411 25-APR-07 03.58.31 PM
7934 MILLER 1300 1111 10 0006001C00000985 U 25837354 25-APR-07 03.56.04 PM 25837379 25-APR-07 03.57.01 PM
7934 MILLER 1300 10 25837354 25-APR-07 03.56.04 PM

L2/ Z2 U2 Null 2 111> 2222 & 3333 22 HAE A

o

= = UL

1.3.4. Flashback Query

Oracle9i M XS AIHE Flashback Query &= It H AI&E2l OIOIHE ZX3dteE JIsE2 ME&SL JIE2F82=Z
HOIEHIoOIA= JHE =20 HAUE HOIEHE JIELZ HYS = FXI2F LDLJ S8 MBE JIEC=E
CIOIEHIOIAE =33t DAt StCHH, Flashback Query JIs2 01

SCN(System Change Number)E JIZ2 =2, g /\I’“ ol H=E d
HHLIZSE Automatic Undo Management £ 0|2dl= 22 JHH

ashback Query = S8 A& E£&
== Ezléa ¢ %Jﬂ StCH. Flashback Query

&
bl
[0
Hu
om
B
ron

22t2 HOoIHMoIA= HS(undo)E EL8t HIO|E1H1|OI£ BHEZ 226l AF HOIH=E FRE2=Z
ME/22lT 0 oIHMIOoIA AIAEN s, U0 LMdl=s 2R S SASCH £ CHE CIOIEBIONA
LEMEL M CIOIEHIOIA HIH HAIE _'OOFDE ds 20| Jtsotlt. 2ctZ OIoIEHolA= ESHME0]
HAE Ol=0E ¢S CIOIEE Z2iotl, ERE 3% =cld 422 REH =78 = AN &0
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Q2 HIOIEitHIOIAOI el k= SANEC=Z K&z = UL ALB2 M22
EMES AE OIOIHE Mdot] CIOIEE Xts22 AfHMEC o5& OIOIEHS 2& D22

19
s- 1L'(|Ong runnlng) FHelol Al A = =cld 40 e S A Ot G2H £8E0. £=

2Eg A5 OO0l $2
b oteE oS

cCOmC T

ASE BE& D2t S&GHA 210 CIOIEHHIOIAD OtM =ES BEE HMs 220t &€ =5 UL OHH
HIoIEHIOIAE E-2E %EIOH CHeh alg AI2ED =2l & 420 SE3RE e 2838 = Us s U522
HZstC CIZ2E AHUAM HF OOIEHY E&E2 SEEIX L= I*E“c’ SN & SOl EAUMMAO AHE
HOoIH JIE= ?lol 2ERE 340, HHE Q= AS HOIHE 2t2 XM2IE = UL
10g R1 2= UNDO_RETENTION O] 5 & Ol&eZ XNEZH JUse 22,5 & = 1 014 Fust iAo
HOIHE Helg £ Us JIs0l FIHEUCH 2222 Undo Tablespace oIt 0l &2 32t01 &0t A=
St, A% OIOIEE KXIStCH IOIEHIOIAN A Flashback Query 2F J1EF A5 HIOIE 23 ZHAIY JIs2
A3t f18t 20l Otef 2t &L
1. GIOIEHIOIADE Undo Tablespace & AFEot) UA=X EQISHCE Undo Tablespace & AlE6HA S
UNDO_MANAGEMENT Z=J|3t OHHEH=+E AUTO & & &dl =00t StCt.
2. JIE 21 A AZtE 2= HLlE E8FH2Z =32 £ U= Al2h £= ML HHAZRH =3236H10
26t AlI2t22 UNDO_RETENTION =J13F OHHEH A4S S A S

3. UZIEXN @2 A5 OO SOHAMAXXN =, A5 HOISAHOIAN RETENTION GUARANTEE
XA FOtetCh.
Flashback Query JIsS OISotH WtHOl CIOIE AIEB2l GIOIEE &g US & Otllet CI0IEE HMcelot=

=2 (o]

= =
gHS MHEots A& jl’oOH: 24 AYS e 20 2= H#E HY
CHE &0l 288 =< UL Flashback Query BIAHLIS= CH2et A& 0A 2EE
2 OHX 28

OloF OteHet L

, 88 OIOIHE XS
=HES M3EC

T o =2

o A AIES HOIHE Z3.
o ST OIOIE2F DtH HIOIHE Hlw. g

=TS HID HS +E LT UCH)

o AMH, HEE OOIES 57,

Z2E HluwstHLUE Intersection, Union 2 =22 0/856tH

A OracleQitflA 28 X AIE2 HIOIHE 29
Jls2 FUGHH & AL

A Flashback Query= AS OF 22 AFS0tH Y AIEM AL OO0l gtol CHet Z20t JDtsotH,
DBMS_FLASHBACK IHIIXIQ Jls1t S AtotCH.

A Flashback versions querye= 3tH2l & AIZEH22H0A =30t=
AZHHI M queryE ote= A.

otJl ?I8t DBMS_PACKAGEE HIZ ;2

O 10g0id= &4

ol Jlse

210l BIoH Flashback query=,

A Database= &2 AIZ2HOIX|CH £=&3t= SQLE =4 HHS HEE 2 .

* Gl Al

— Data AfHI(Z0H QHSD])

SQL> select * from emp;
EMPNO ENAME JoB MGR HIREDATE SAL COMM DEPTNO
7369 SMITH CLERK 7902 1980-12-17 00:00:00 800 20
7499 ALLEN SALESMAN 7698 1981-02-20 00:00:00 1600 300 30
7521 WARD SALESMAN 7698 1981-02-22 00:00:00 1250 500 30
7566 JONES MANAGER 7839 1981-04-02 00:00:00 2975 20
7654 MARTIN SALESMAN 7698 1981-09-28 00:00:00 1250 1400 30
7698 BLAKE MANAGER 7839 1981-05-01 00:00:00 2850 30
7782 CLARK MANAGER 7839 1981-06-09 00:00:00 2450 10
7788 SCOTT ANALYST 7566 1982-12-09 00:00:00 3000 20
7839 KING PRES IDENT 1981-11-17 00:00:00 5000 10
7844 TURNER SALESMAN 7698 1981-09-08 00:00:00 1500 0 30
7876 ADAMS CLERK 7788 1983-01-12 00:00:00 1100 20
7900 JAMES CLERK 7698 1981-12-03 00:00:00 950 30
7902 FORD ANALYST 7566 1981-12-03 00:00:00 3000 20
7934 MILLER CLERK 7782 1982-01-23 00:00:00 1300 3333 10
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14 rows selected.

SQL> delete emp
2 where empno=7934;

1 row deleted.
SQL> commit;
Commit complete.

SQL> select * from emp;

EMPNO ENAME JoB MGR HIREDATE SAL COMM DEPTNO
7369 SMITH CLERK 7902 1980-12-17 00:00:00 800 20
7499 ALLEN SALESMAN 7698 1981-02-20 00:00:00 1600 300 30
7521 WARD SALESMAN 7698 1981-02-22 00:00:00 1250 500 30
7566 JONES MANAGER 7839 1981-04-02 00:00:00 2975 20
7654 MARTIN SALESMAN 7698 1981-09-28 00:00:00 1250 1400 30
7698 BLAKE MANAGER 7839 1981-05-01 00:00:00 2850 30
7782 CLARK MANAGER 7839 1981-06-09 00:00:00 2450 10
7788 SCOTT ANALYST 7566 1982-12-09 00:00:00 3000 20
7839 KING PRES IDENT 1981-11-17 00:00:00 5000 10
7844 TURNER SALESMAN 7698 1981-09-08 00:00:00 1500 0 30
7876 ADAMS CLERK 7788 1983-01-12 00:00:00 1100 20
7900 JAMES CLERK 7698 1981-12-03 00:00:00 950 30
7902 FORD ANALYST 7566 1981-12-03 00:00:00 3000 20

13 rows selected. (1240 &H TAS)

— 1AI2t & Datag& 235tJ|

SQL> select = from emp as of timestamp ( systimestamp — interval '1' hour):
EMPNO ENAME JoB MGR HIREDATE SAL COMM DEPTNO
7369 SMITH CLERK 7902 1980-12-17 00:00:00 800 20
7499 ALLEN SALESMAN 7698 1981-02-20 00:00:00 1600 300 30
7521 WARD SALESMAN 7698 1981-02-22 00:00:00 1250 500 30
7566 JONES MANAGER 7839 1981-04-02 00:00:00 2975 20
7654 MARTIN SALESMAN 7698 1981-09-28 00:00:00 1250 1400 30
7698 BLAKE MANAGER 7839 1981-05-01 00:00:00 2850 30
7782 CLARK MANAGER 7839 1981-06-09 00:00:00 2450 10
7788 SCOTT ANALYST 7566 1982-12-09 00:00:00 3000 20
7839 KING PRES IDENT 1981-11-17 00:00:00 5000 10
7844 TURNER SALESMAN 7698 1981-09-08 00:00:00 1500 0 30
7876 ADAMS CLERK 7788 1983-01-12 00:00:00 1100 20
7900 JAMES CLERK 7698 1981-12-03 00:00:00 950 30
7902 FORD ANALYST 7566 1981-12-03 00:00:00 3000 20
7934 MILLER CLERK 7782 1982-01-23 00:00:00 1300 3333 10

14 rows selected.

— 12 & DataE F0olJI

¥ delete & HIZ Z3I0IH OIA delete &K 22 W22 SBOIC}H

SQL> select * from emp as of timestamp ( systimestamp — interval '1' minute);
EMPNO ENAME JoB MGR HIREDATE SAL COMM DEPTNO

— 20 -
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7369 SMITH CLERK 7902 1980-12-17 00:00:00 800 20
7499 ALLEN SALESMAN 7698 1981-02-20 00:00:00 1600 300 30
7521 WARD SALESMAN 7698 1981-02-22 00:00:00 1250 500 30
7566 JONES MANAGER 7839 1981-04-02 00:00:00 2975 20
7654 MARTIN SALESMAN 7698 1981-09-28 00:00:00 1250 1400 30
7698 BLAKE MANAGER 7839 1981-05-01 00:00:00 2850 30
7782 CLARK MANAGER 7839 1981-06-09 00:00:00 2450 10
7788 SCOTT ANALYST 7566 1982-12-09 00:00:00 3000 20
7839 KING PRESIDENT 1981-11-17 00:00:00 5000 10
7844 TURNER SALESMAN 7698 1981-09-08 00:00:00 1500 0 30
7876 ADAMS CLERK 7788 1983-01-12 00:00:00 1100 20
7900 JAMES CLERK 7698 1981-12-03 00:00:00 950 30
7902 FORD ANALYST 7566 1981-12-03 00:00:00 3000 20
7934 MILLER CLERK 7782 1982-01-23 00:00:00 1300 3333 10

14 rows selected.

— 1AI2t™ Datal2t &Ml Datall XIOIE 20 ASM.

— &, 1A2dL 22X Z2 HOoIHE 25 =0

SQL> select * from emp as of timestamp ( systimestamp — interval '1' hour)
2 minus
3 select * from emp;

EMPNO ENAME JOB MGR HIREDATE SAL COMM DEPTNO

7934 MILLER CLERK 7782 1982-01-23 00:00:00 1300 3333 10

% TAI2E M2l Table= Backup ol === UCH.
SQL> create table emp_back
2 as select » from emp as of timestamp ( systimestamp - interval '1' hour);

Table created.

— ZotAH S oloF M. 2 1AIZ-E0 &
SQL> insert into emp
2 select = from emp as of timestamp ( systimestamp — interval '1' hour)
3 minus
4 select = from emp;

A
jlj‘l‘

AR

o

o
g’l‘.

ro
fun

1 row created.
SQL> commi t;
Commit complete.

SQL> select * from emp;

EMPNO ENAME JoB MGR HIREDATE SAL COMM DEPTNO
7369 SMITH CLERK 7902 1980-12-17 00:00:00 800 20
7499 ALLEN SALESMAN 7698 1981-02-20 00:00:00 1600 300 30
7521 WARD SALESMAN 7698 1981-02-22 00:00:00 1250 500 30
7566 JONES MANAGER 7839 1981-04-02 00:00:00 2975 20
7654 MARTIN SALESMAN 7698 1981-09-28 00:00:00 1250 1400 30
7698 BLAKE MANAGER 7839 1981-05-01 00:00:00 2850 30
7782 CLARK MANAGER 7839 1981-06-09 00:00:00 2450 10
7788 SCOTT ANALYST 7566 1982-12-09 00:00:00 3000 20
7839 KING PRESIDENT 1981-11-17 00:00:00 5000 10
7844 TURNER SALESMAN 7698 1981-09-08 00:00:00 1500 0 30
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7876 ADAMS CLERK 7788 1983-01-12 00:00:00 1100 20
7900 JAMES CLERK 7698 1981-12-03 00:00:00 950 30
7902 FORD ANALYST 7566 1981-12-03 00:00:00 3000 20
7934 MILLER CLERK 7782 1982-01-23 00:00:00 1300 3333 10

14 rows selected.

1.3.5. Flashback transaction query

HOIZ2 HOIH HZ &0l Ex sHIJUSS US00F YASt= 2
DBA = ZHAIY RA2IE AYHGIH EF AMES 222 HOHE x3&
Flashback Versions Query J|s2 0/&0ot0 2& J|2t S0t 22 HE
=& UCH 0l ODBA = SELECT =20l VERSIONS BETWEEN &#2 & EZ46t4, SCN

2 DIzt 22 BH olAECIE Xg/etCh.

o

>
A
==

HMA&AZ SLAMCIH, CHAl Flashback Transaction Query Jls2 0l&0t oY EcH™MEAN 2l6H
t&tS EoIstCE. el HA AIE2 8306k)| /8 A5 (undo) SQL= LA SHCH ol M
b L 2 &olol)| ol AF2&= 20| B2 FLASHBACK_TRANSACTION_QUERY S O0ICH.

2 A EHMAES 2Fo| FAoH)| o, HF SQL RRE 5oz A8stD AMEXH/ME2AH0IE HlHE
HH 578 £ UCH Flashback Transaction Query & GIOIEHIOIACS] 22t0! T HRPE &AL, 24 Y
EUME ZA BE2 WHE = UAH &L

A VERSIONS_XID (0] Ei® &S| D2t =0, O 8t=2 FLASHBACK_TRANSACTION_QUERYZ2| IRt gte =z
FHM AHCIE A otH HY EHMEN LSt FEE = = UL
BIE &% 0™ DMLZ OIS} MH st SQLO| A& A=Kl dt= A
Flashback transaction query= Transaction levelfl A Data2l BHZHAIE S
Transaction2l =410t AHE dl= Jls .
BIAALSE 220k OtLI2H Undo SQLS MAE £ ASMH, 0l SQLS 0I256t0 Transaction level2l A S
rollbacksf = US
A undo dataE index access ZHAl2g X3IGI2Z logminor
F2| 1 xid columnlll =4S = [ BtE Al hextoraw function2 AFZ3dH0F 2 fixed view2l indexE A& &,
A Flashback versions query2t Ot&JHAIZ undo dataE Ol E&.
A Flashback Transaction queryE At&3tJ| ?Ioi Al= Database levelOll logging0l enable&l X OF StCt.
alter database add supplemental log data;
SholBt : select supplemental_log_data_min from v$database ( YES DA Al)
A He At grant select any transaction to XXX;
A JI2XMOZ flashback_transaction_query 2t= view tableS 02380 querystCh.
A flashback_transaction_query columns.

o

[e]]}

ol Jbs
ol =

FCH.
bl

Ja

0l

ron
oIr

> > D

X1D RAW(8) Transaction identifier
START_SCN NUMBER Transaction start system change number (SCN)
START_T IMESTAMP DATE Transaction start timestamp
COMMIT_SCN NUMBER Transaction commit system change number (null for active transactions)
COMMIT_T IMESTAMP DATE Transaction commit timestamp (null for active transactions)
LOGON_USER VARCHAR2(30)  Logon user for the transaction
UNDO_CHANGE# NUMBER Undo system change number (1 or higher)
OPERAT | ON VARCHAR2(32)  Forward-going DML operation performed by the transaction:
D — Delete
| — Insert
U - Update
B — UNKNOWN
TABLE_NAME VARCHAR2(256) Name of the table to which the DML applies
TABLE_OWNER VARCHAR2(32)  Owner of the table to which the DML applies
ROW_ID VARCHAR2(19)  Rowid of the row that was modified by the DML

« Database level0ll loggingO| enableElHUA=XI &0l FiCI.

| SQL> select supplemental_log_data_min from v$database;
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SUPPLEME

SQL> alter database add supplemental log data;
Database altered.

SQL> select supplemental_log_data_min from v$database;

SUPPLEME

ror
{0l

e emp%t deptE 22 =& , Ol0l CHSt transaction queryE &t= Ol Al.

SQL> conn scott/tiger

SQL> select * from emp;

EMPNO ENAME JoB MGR HIREDATE SAL COMM DEPTNO
7369 SMITH CLERK 7902 17-DEC-80 800 20
7499 ALLEN SALESMAN 7698 20-FEB-81 1600 300 30
7521 WARD SALESMAN 7698 22-FEB-81 1250 500 30
7566 JONES MANAGER 7839 02-APR-81 2975 20
7654 MARTIN SALESMAN 7698 28-SEP-81 1250 1400 30
7698 BLAKE MANAGER 7839 01-MAY-81 2850 30
7782 CLARK MANAGER 7839 09-JUN-81 2450 10
7788 SCOTT ANALYST 7566 09-DEC-82 3000 20
7839 KING PRESIDENT 17-NOV-81 5000 10
7844 TURNER SALESMAN 7698 08-SEP-81 1500 0 30
7876 ADAMS CLERK 7788 12-JAN-83 1100 20
7900 JAMES CLERK 7698 03-DEC-81 950 30
7902 FORD ANALYST 7566 03-DEC-81 3000 20
7934 MILLER CLERK 7782 23-JAN-82 1300 10

14 rows selected.

SQL> select * from dept;

DEPTNO DNAME LOC
10 ACCOUNTING NEW YORK
20 RESEARCH DALLAS
30 SALES CHICAGO

40 OPERATIONS BOSTON

SQL>
SQL> update emp set sal = 9999, job='2030' where empno=7934;

1 row updated.

SQL> update dept set dname = 'ADMIN' where deptno = 40;
1 row updated.

SQL> commi t;

Commit complete.
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SQL> select * from emp;

EMPNO ENAME JoB MGR HIREDATE SAL COMM DEPTNO
7369 SMITH CLERK 7902 17-DEC-80 800 20
7499 ALLEN SALESMAN 7698 20-FEB-81 1600 300 30
7521 WARD SALESMAN 7698 22-FEB-81 1250 500 30
7566 JONES MANAGER 7839 02-APR-81 2975 20
7654 MARTIN SALESMAN 7698 28-SEP-81 1250 1400 30
7698 BLAKE MANAGER 7839 01-MAY-81 2850 30
7782 CLARK MANAGER 7839 09-JUN-81 2450 10
7788 SCOTT ANALYST 7566 09-DEC-82 3000 20
7839 KING PRESIDENT 17-NOV-81 5000 10
7844 TURNER SALESMAN 7698 08-SEP-81 1500 0 30
7876 ADAMS CLERK 7788 12-JAN-83 1100 20
7900 JAMES CLERK 7698 03-DEC-81 950 30
7902 FORD ANALYST 7566 03-DEC-81 3000 20
7934 MILLER 2030 7782 23-JAN-82 9999 10

14 rows selected.

SQL> select * from dept;

DEPTNO DNAME LOC

10 ACCOUNTING NEW YORK

20 RESEARCH DALLAS
30 SALES CHICAGO
40 ADMIN BOSTON

— flashback versions queryE Ol&ct xid& =Ch.
SQL> col versions_starttime format a30
SQL> col versions_endtime format a30

SQL> select versions_starttime, versions_endtime, versions_xid, versions_operation, empno, sal
2 from scott.emp versions between timestamp minvalue and maxvalue
3 where empno = 7934
4 order by VERSIONS_STARTTIME;

VERSIONS_STARTT IME VERSIONS_ENDT IME VERSIONS_X1D Vv EMPNO SAL
25-APR-07 05.13.51 PM 000A00270000076B U 7934 9999
25-APR-07 05.13.51 PM 7934 1300

SQL> select versions_starttime, versions_endtime, versions_xid, versions_operation, deptno, dname
2 from scott.dept versions between timestamp minvalue and maxvalue
3 where deptno = 40
4 order by VERSIONS_STARTTIME;

VERSIONS_STARTT IME VERSIONS_ENDT IME VERSIONS_X1D Vv DEPTNO DNAME
25-APR-07 05.13.51 PM 000A002700000768 U 40 ADMIN
25-APR-07 05.13.51 PM 40 OPERATIONS

SQL> col OPERATION format al2
SQL> col LOGON_USER format ai2
SQL> col UNDO_SQL format a100

SQL> SELECT xid, operation, logon_user, undo_sql
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2 FROM flashback_transaction_query
3 WHERE xid = HEXTORAW('000A00270000076B'); — hextorawE AIE06lX 2™,
undo tablespace2 ZAJIM Mt 102014 2.

X1D OPERATION LOGON_USER  UNDO_SQL

000A00270000076B UPDATE SCOTT update "SCOTT"."DEPT" set "DNAME" = 'OPERATIONS' where ROWID = 'AAAQLHAAHAAACfeAAD':
000A00270000076B UPDATE SCOTT update "SCOTT"."EMP" set "JOB" = 'CLERK', "SAL" = '1300' where ROWID = 'AAAQLGAAHAAACTWAAN';
000A00270000076B BEGIN SCOTT

— ol Transactions rollbackdl?| foiA= Oleiet 20| undo_sqlS £=&StHC}.
SQL> update "SCOTT"."DEPT" set "DNAME" = 'OPERATIONS' where ROWID = 'AAAQLHAAHAAACfeAAD';
1 row updated.

SQL> update "SCOTT"."EMP" set "JOB" = 'CLERK', "SAL" = '1300' where ROWID = 'AAAQLGAAHAAACTWAAN':
1 row updated.

SQL> commi t;

SQL> select * from emp;

EMPNO ENAME JoB MGR HIREDATE SAL COMM DEPTNO
7369 SMITH CLERK 7902 17-DEC-80 800 20
7499 ALLEN SALESMAN 7698 20-FEB-81 1600 300 30
7521 WARD SALESMAN 7698 22-FEB-81 1250 500 30
7566 JONES MANAGER 7839 02-APR-81 2975 20
7654 MARTIN SALESMAN 7698 28-SEP-81 1250 1400 30
7698 BLAKE MANAGER 7839 01-MAY-81 2850 30
7782 CLARK MANAGER 7839 09-JUN-81 2450 10
7788 SCOTT ANALYST 7566 09-DEC-82 3000 20
7839 KING PRESIDENT 17-NOV-81 5000 10
7844 TURNER SALESMAN 7698 08-SEP-81 1500 0 30
7876 ADAMS CLERK 7788 12-JAN-83 1100 20
7900 JAMES CLERK 7698 03-DEC-81 950 30
7902 FORD ANALYST 7566 03-DEC-81 3000 20
7934 MILLER CLERK 7782 23-JAN-82 1300 10

14 rows selected.
SQL> select * from dept;

DEPTNO DNAME LOC

10 ACCOUNTING NEW YORK
20 RESEARCH DALLAS
30 SALES CHICAGO
40 OPERATIONS BOSTON

1.3.6. Flashback Table

Oracle9i Database0il= Flashback &2 &
ANl 22 DDL Mg =&z I £
HOISAHOIA A SERE AES US, o
E1|O|§§ CIAl M45t= HLICH Ol MEAIJH

2, DBAS 2 L= HEE A0l 2F

S0l ST OOIEtE HAL AIBUHMSH ZMGHRILH HOIS
lslith. 0l 32 |gs =42 UE OIOIEHI0IA0A

UME L= JIEt HNEE ArZo & CIOIEHHI Ol A0

=5t H SHE <ol CHE GIOIEHHIOIAE AtEote A2
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Al2ZH)

A Flashback Table B3 2 Sl JHEXQ! HIOIS0 UaH Al2H0l =& S E A= Oteliol A= THE 2
oHOF & LICH HIOIS2 CIOIEN CHotl UH AIBSZ SO0LJIA tE2 &9l ol= 210] Jis &HLICH

A Flashback any table &= ol Tabletl CHSt Flashback object privilegeE JtXI D JHOF & LICH

A HOISO0 et SELECT, INSERT, DELETE, ALTER &80l QUO{0F EHLICH
A ROW MOVEMENTSl Z< HIOIZ0 Choll ALTER TABLE tablename ENABLE ROW MOVEMENT; Ot & & &l O]
AU0I0F SLICH

A Backup?| restore8i0] Table2 XI&st AIEMNA EH=dH S.

A TableQ GIOIEICHS WAHAIES OOIEZ S2=0, Tablelt 228t 2 E object (index, constrains, trigger)S2
SMAECZ K&

A TableOl Flashback ot= &2t0ll= exclusive lockE EHIE.

A Flashback &%, CtAl & AIE2l Datag =0t2 == US. 2fLt ©THC SCNE 210 U0k
SELECT current_scn FROM v$database; —— S I SCNZJ|

A Ch22l ObjectE0ll= Flashback table &,
Cluster, Mview, AQ tables, static data dictionary, system tables, remote tables

A Undo Datag 0I12&.

A undo retention O|& 2 HIOIEH= 57 ¢t&.

A flashback versions query2 261 26t= SCNS & O0bAl flashback tableE & %= U
(VERSIONS_STARTSCN, VERSIONS_ENDSCN)

A 2 2t flashback object, flashback any table, oIS tableOl CHSt select, insert, update, delete, alter table
St

A flashback table2 67| fIoi M= row movement £ enabledll =00t
alter table XXXX enable row movement;

ATableOll DDLY Y1 20| JU/JUCHH, flashback It (moving, truncate, add, modify, drop,merging, split,
coalescing)

o

ojo

i

» Flashback Table GiXl: SCNE 0|28t WHAIE2=Z Flashback dt7|

SQL> select count(*) from emp:

SQL> select current_scn from v$database;

CURRENT_SCN

 os8a2830

SQL> delete from emp where rownum < 5; —— &% & transaction2 =#8¢&.
4 rows deleted.

SQL> commit;

Commit complete.

SQL> select current_scn from v$database;

CURRENT_SCN

05842867

SQL> alter table emp enable row movement; —— flashback tableS dl2J1 ol enable AlZ.

Table altered.

SQL> flashback table emp to scn 25842839;
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Flashback complete.

SQL> select count(*) from emp;

= Flashback®, delete®™ 2| HIOIE{DI &.

1.3.7. Flashback Use Case

o ZOHH R0 [Met Use CaseEAMNE56HH

A1 535]

=23
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Ct.

&0l Case

Case &Al

= d}
—/ (=]

Iz

Recyclebing Z=3|dt0| dropst tablel =RIts&EE &0l St
HEL ~ =
TableOl Drop Flashback DropS 0l 25101 =7 B,
=2 OolH™ _
HAANECR = ole gy,
TableOil CIOIEIE &2 12 A | TableS flashbackat
HAGILD commitgt L N2 dolH TableOl CHoH Version queryE O|I256t0 dllHdatall 2813 tx2
BHE Al e gy,
Program0| =2 ~sc|of Commit0Ql otLtel TableOiM, B& = Datall CHSt Versions queryE ot0f
9 o T st A Transaction2 %& &, Transaction®l i3l undoE &0t =23,
0402l tablel -
CommitO0l Oded

HATIAS 2.

ol A2

Flashback queryE S0 (4ef Table2 Selectdtd backup

CIOIEfONl CHEt BHZ 01
A Al

4

Flashback Version QueryE 0l&ct0d #H& 0™ =H
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1. &M AFEXHENnd-User) 282 SEAIZt &Y
Pro—active tuning service = AMEX 2&2 ZIZLHYE % 242 Sot6H AW End-User It “Jle
2¢&Al2H(Response Time)2 S Y &LICH. APM(Application Performance Management) 2 0lE0l0 End-User 2

=
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3. Knowledge Transfer
Pro—Active Tuning Service = 1 242| Business Process £ 0loliot] A|ABIZ EAE £ EUole 2122
2SR LSLICH AHZ DBAF 2Z0HA FE8t U2 QU2 42XUSHH d=5t0 LR LRI IS
MIOAIZLICH S8t Oracle RDBMS & BHE2| New Features & WRECZM, OIS AH(Z2I A & WS AAZ
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Trouble—=Shooting, tHE& DB M2l, 88 Xl S)8 d4-E22M, ZAo AlAEE 21O J=2 KA £
UEE X2 ELIC.
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O JEXE /s SQL &Y A2 Ardl AlOILt
G Ad2 gl FY = &Ml D2A2 | AelE HEXNSUHA 80t HEXS0| 852
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O Oracle 10g New Features AlO|Lt
S Global 8%t J|® :Oracle 10g HE 22 H01E o2 &, & HES MZ2 JIsl F2
MEES JIECEM, 21d0IE £ 2de = A= ZHE AFE AL HEXS0l MZ2
Jls2 0I2ECEM, Y MAMZS SFAARA.
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