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Flashback Data Archive Flashback Database

22.2.1

Oracle 10g Oracle
Automatic Disk-Based Backup and Recovery

�

�

� ASM

RAC Cluster File System ASM 
NFS Disk Quota

�

�

�

� SPFILE

� RMAN BACKUP Backup sets

� RMAN COPY BACKUP AS COPY

OMF ASM

22.2.2



475

1 DBCA 22-1

22-1

2

� DB_RECOVERY_FILE_DEST

� DB_RECOVERY_FILE_DEST_SIZE

SQL> ALTER SYSTEM SET db_recovery_file_dest_size=2g SCOPE=BOTH;

SQL> ALTER SYSTEM SET db_recovery_file_dest='/u01/app/Oracle/flash_recovery_area'

2  SCOPE=BOTH;

SQL> SHOW parameter db_recovery_file_dest

NAME                           TYPE           VALUE

----------------------- ---------     ---------------------------------

db_recovery_file_dest       string      /u01/app/Oracle/flash_recovery_area

db_recovery_file_dest_size big integer 2G

ALTER 
SYSTEM

1 4GB

SQL> ALTER SYSTEM SET db_recovery_file_dest_size=4g SCOPE=BOTH;

2 db_recovery_file_dest

SQL>ALTER SYSTEM SET db_recovery_file_dest='';
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22.2.3

RMAN RMAN RMAN 
CONFIGURE RETENTION POLICY RMAN

RMAN

�

� RMAN 

�

� Data Guard
CONFIGURE ARCHIVELOG DELETION 

POLICY TO

85% alert 
97% Oracle

ORA-19809: limit exceeded for recovery files

ORA-19804: cannot reclaim 52428800 bytes disk space from 1258291200 limit

dba_outstanding_alerts 22-2

22-2

22.2.4

Oracle

CONFIGURE
BACKUP BACKUP AS COPY 
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V$RECOVERY_FILE_DEST

C:\Documents and Settings\Administrator>rman

RMAN>connect target; //

RMAN>BACKUP AS COPY DATABASE; //

……//

V$RECOVERY_FILE_DEST SPACE_USED

SQL>select * from v$recovery_file_dest;

… …

22.2.5

� DBA_OUTSTANDING_ALERTS

� V$RECOVERY_FILE_DEST

� V$FLASH_RECOVERY_AREA_USAGE

� V$CONTROLFILE V$LOGFILE V$ARCHIVED_LOG V$D ATAFILE_COPY 
IS_RECOVERY_DEST_FILE

22.3.1

SCN

undodata

Oracle Flashback_logs

MTTR

RVWR
RVWR
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RVWR

�

�

�

�

� SCN
SCN

22.3.2

�

� Archivelog

� DB_FLASHBACK_RETENTION_TARGET
1440 1

� MOUNT ALTER DATABASE FLASHBACK ON 

1
SQL> conn /as sysdba;

Connected.

SQL> show parameter db_recovery_file_dest;

NAME                                    TYPE   VALUE

------------------------------------ ---------------- ------------------------------

db_recovery_file_dest                 string /oratest/app/Oracle/flash_recovery_area

db_recovery_file_dest_size           big integer  2G

SQL>

SQL> show parameter flashback;

NAME                                 TYPE        VALUE

------------------------------------ ----------- ------------------------------

db_flashback_retention_target      integer     1440

SQL>
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2

SQL> archive log list;

Database log mode            No Archive Mode

Automatic archival           Disabled

Archive destination         USE_DB_RECOVERY_FILE_DEST

Oldest online log sequence 29

Current log sequence        31

SQL>

3 flashback

SQL> shutdown immediate;

Database closed.

Database dismounted.

ORACLE instance shut down.

SQL> startup mount;

ORACLE instance started.

Total System Global Area  418484224 bytes

Fixed Size                 1300324 bytes

Variable Size             310380700 bytes

Database Buffers          100663296 bytes

Redo Buffers                6139904 bytes

Database mounted.

SQL> alter database archivelog;

Database altered.

4 DB_FLASHBACK_RETENTION_TARGET
3 1440 3 4320

SQL> alter db_flash_back_retention_target=4320;

Database altered.

5 open

SQL> alter database flashback on;

Database altered.

SQL> alter database open;

Database altered.

6

SQL> archive log list;

Database log mode            Archive Mode

Automatic archival           Enabled

Archive destination         USE_DB_RECOVERY_FILE_DEST

Oldest online log sequence 29

Next log sequence to archive 31

Current log sequence          31

SQL>

Oracle 11g FLASHBACK DATABASE
DB_RECOVERY_FILE_DEST
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22.3.3

1 FLASHBACK DATABASE 

Oracle 11g FLASHBACK
FLASHBACK DATABASE

FLASHBACK  [STANDBY]  DATABASE <database> 

{ TO [ SCN | TIMESTAMP ] <exp> |TO BEFORE [ SCN |TIMESTAMP] <exp>}

� STANDBY SCN
STANDBY

� TO SCN <exp> SCN

� TO BERORE SCN <exp> SCN

� TO TIMESTATMP

� TO BEFORE TIMESTAMP

sysdate

FLASHBACK DATABASE
SCN

DB_FLASHBACK_RETENTION_TARGET
V$FLASHBACK_D ATABASE_LOG

2

FLASHBACK SQL> RMAN> EM

SCN

1 V$FLASHBACK_D ATABASE_LOG OLDEST_FLASHBACK_SCN

C:\Documents and Settings\Administrator>sqlplus /nolog

SQL*Plus: Release 11.1.0.6.0 - Production on 11 19 07:12:38 2007

Copyright c) 1982, 2007, Oracle.  All rights reserved.

SQL> conn /as sysdba;

SQL> select oldest_flashback_scn,oldest_flashback_time from v$flashback_database_log;

OLDEST_FLASHBACK_SCN OLDEST_FLASH
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-------------------- ----------------------------------------

5540916                    19-NOV-07    

2 MOUNT

SQL> shutdown immediate;

ORACLE 

SQL> startup mount;

ORACLE 

Total System Global Area  426852352 bytes

Fixed Size                  1333648 bytes

Variable Size             327157360 bytes

Database Buffers           92274688 bytes

Redo Buffers                6086656 bytes

SQL>

3 FLASHBACK DATABASE SCN 5540916

SQL> flashback database to scn 5540916;

Flashback complete.

SQL>

4 resetlogs

SQL> alter database open resetlogs;

Database altered.

SQL>

22.3.4

� V$DATABASE

� V$ FLASHBACK_ DATABASE _LOG SCN TIME

� V$FLASHBACK_DATABASE_STAT

Oracle 11g Flashback Table

22.4.1
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Oracle 11g Flashback Table Oracle 9i Flashback Query Oracle 9i
Flashback Query Oracle 11g Flashback 
Table

Oracle 11g Flashback Table

�

� SCN

�

�

�

� undodata
undo_management

undo_tablespace undo_retention

1

SQL> conn /as sysdba;

Connected.

SQL> show parameter undo;

NAME                                      TYPE        VALUE

------------------------------------ ----------- ------------------------------

undo_management                      string      AUTO

undo_retention                      integer     900

undo_tablespace                      string      UNDOTBS1

SQL>

SQL> alter system set undo_retention=1800 scope=both;

System altered.

SQL> show parameter undo;

NAME                                 TYPE        VALUE

------------------------------------ ----------- ------------------------------

undo_management                      string      AUTO

undo_retention                       integer     1800

undo_tablespace                      string      UNDOTBS1

SQL>

undo_management
Oracle 9i undo_tablespace UNDOTBS1 undo_retention

900

FLASHBACK TABLE
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Undo=UR * UPS * db_block_size +

UR undo undo_retention

UPS undo 2
200 8kb

Undo=2*60*60*200*8192=11GB

22.4.2

FLASHBACK TABLE

1
FLASHBACK TABLE  [schema.]<table_name> 

TO

{

[ BEFORE DROP [RENAME TO table ] | 

[ SCN | TIMESTAMP] expr [ENABLE | DISABLE] TRIGGERS 

}

� Schema

� TO TIMESTAMP

� TO SCN flashback_transaction_query flashback table 
employe TO SCN 3698893

� ENABLE TRIGGERS enable disable

� TO BEFORE DROP

� Rename to table

FLASHBACK

� FLASHBACK ANY TABLE FLASHBACK

� SELECT INSERT DELETE ALTER

� ROW MOVEMENT

2

FLASHBACK TABLE SCN
DROP

2 FLASHBACK TABLE

1 SCOTT EMP2

[oracle@localhost ~]$ sqlplus scott/tiger;

SQL*Plus: Release 11.1.0.6.0 - Production on Sat Oct 20 15:43:21 2007
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Copyright (c) 1982, 2007, Oracle.  All rights reserved.

Connected to:

Oracle Database 11g Enterprise Edition Release 11.1.0.6.0 - Production

With the Partitioning, OLAP, Data Mining and Real Application Testing options

SQL> set time on;

15:43:25 SQL> show user;

USER is "SCOTT"

15:43:27 SQL> create table emp2 as select * from emp;

Table created.

15:43:53 SQL> set linesize 120;

15:44:11 SQL> select * from emp2;

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   19-APR-87   3000         20

7839   KING    PRESIDENT         17-NOV-81   5000         10

7844   TURNER  SALESMAN  7698   08-SEP-81   1500   0     30

7876   ADAMS   CLERK     7788   23-MAY-87   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.

2 DELETE empno=7369

15:44:15 SQL> delete  from emp2 where empno=7369;

1 row deleted.

15:49:51 SQL> commit;

Commit complete.

15:49:54 SQL>

3 ALTER TABLE … ENABLE ROW MOVEMENT;

15:49:54 SQL> alter table emp2 enable row movement;

Table altered.

15:52:13 SQL>

15:56:11 SQL> flashback table emp2 to timestamp to_timestamp('2007-10-20 15:44:15' ,

                      'yyyy-mm-dd hh24:mi:ss');

Flashback complete.

15:59:13 SQL> select * from emp2;

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
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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   19-APR-87   3000         20

7839   KING    PRESIDENT         17-NOV-81   5000         10

7844   TURNER  SALESMAN   7698   08-SEP-81   1500   0     30

7876   ADAMS   CLERK      7788   23-MAY-87   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.

empno=7369

FLASHBACK TABLE TO_TIMESTAMP flashback table
SCN

SCN Oracle TIMESTAMP_TO_SCN SCN SCN_TO_TIMESTAMP
SCN SCN

3 TIMESTAMP_TO_SCN SCN

1 Oracle OE ORDERS
scott

SQL> conn /as sysdba;

Connected.

SQL> show user; 

USER is "SYS"

SQL> grant select ,insert,delete on oe.orders to scott;

Grant succeeded.

2 scott orders
SQL> conn scott/tiger;
Connected.
SQL> show user;
USER is "SCOTT"
SQL> desc scott.orders;
Name            Null?       Type
------------------------------------------------
ORDER_ID        NOT NULL    NUMBER(12)
ORDER_DATE      NOT NULL    TIMESTAMP(6) WITH LOCAL TIME ZONE
ORDER_MODE                  VARCHAR2(8)
CUSTOMER_ID    NOT NULL    NUMBER(6)
ORDER_STATUS                NUMBER(2)
ORDER_TOTAL                 NUMBER(8,2)
SALES_REP_ID                NUMBER(6)
PROMOTION_ID                NUMBER(6)SQL>

3 SCN
SQL> insert into oe.orders(order_id,order_date,customer_id,order_total)
2  values(5000,systimestamp,188,2345);

1 row created.
SQL> commit;
Commit complete.

SQL> select timestamp_to_scn(order_date) from oe.orders
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2  where order_id=5000;

TIMESTAMP_TO_SCN(ORDER_DATE)

----------------------------

1233785

SQL>

4 ORA_ROWSCN SCN SCN TIMESTAMP

SQL> show user;

USER is "SCOTT"

SQL> set pagesize 50;        

SQL> select ora_rowscn ,empno,ename,sal from emp;

ORA_ROWSCN      EMPNO ENAME     SAL

---------- ---------- ---------- ----------

518834       7369 SMITH      800

518834       7499 ALLEN     1600

518834       7521 WARD       1250

518834       7566 JONES      2975

518834       7654 MARTIN    1250

518834       7698 BLAKE      2850

518834       7782 CLARK    2450

518834       7788 SCOTT      3000

518834       7839 KING         5000

518834       7844 TURNER     1500

518834       7876 ADAMS        1100

518834       7900 JAMES        950

518834       7902 FORD        3000

518834       7934 MILLER       1300

14 rows selected.

SQL> set linesize 140;  

SQL> col timestamp for a40;

SQL> select scn_to_timestamp(ora_rowscn) timestamp ,empno,ename,sal

2  from emp;

TIMESTAMP                             EMPNO ENAME       SAL

---------------------------------------- ---------- ---------- ----------

03-AUG-07 05.12.20.000000000 PM                7369 SMITH     800

03-AUG-07 05.12.20.000000000 PM                7499 ALLEN      1600

03-AUG-07 05.12.20.000000000 PM                7521 WARD      1250

03-AUG-07 05.12.20.000000000 PM                7566 JONES      2975

03-AUG-07 05.12.20.000000000 PM                7654 MARTIN     1250

03-AUG-07 05.12.20.000000000 PM                7698 BLAKE      2850

03-AUG-07 05.12.20.000000000 PM                7782 CLARK       2450

03-AUG-07 05.12.20.000000000 PM                7788 SCOTT       3000

03-AUG-07 05.12.20.000000000 PM                7839 KING      5000

03-AUG-07 05.12.20.000000000 PM                7844 TURNER      1500

03-AUG-07 05.12.20.000000000 PM                7876 ADAMS       1100

03-AUG-07 05.12.20.000000000 PM                7900 JAMES      950

03-AUG-07 05.12.20.000000000 PM                7902 FORD       3000

03-AUG-07 05.12.20.000000000 PM                7934 MILLER      1300

14 rows selected.

SQL>
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22.5.1

Recyc le Bin DROP

LOB LOB

Oracle DROP
PURGE

Oracle

BIN$globalUID$version

� globalUID 24 Oracle

� $version Oracle

22.5.2

DROP

SQL>FLASHBACK TABLE table_name TO BEFORE DROP

1

1 Oracle

[oracle@localhost ~]$ sqlplus scott/tiger

SQL*Plus: Release 11.1.0.6.0 - Production on Sat Oct 20 16:32:00 2007

Copyright (c) 1982, 2007, Oracle.  All rights reserved.

Connected to:

Oracle Database 11g Enterprise Edition Release 11.1.0.6.0 - Production

With the Partitioning, OLAP, Data Mining and Real Application Testing options

SQL> set line 120;

SQL> set pagesize 50;

SQL> show user;    
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USER is "SCOTT"

SQL>

2

SQL> create table my_emp as select * from emp;

Table created.

SQL> select count(*) from my_emp;

COUNT(*)

----------

14

SQL>

3

SQL> select * from tab; 

TNAME                          TABTYPE CLUSTERID

------------------------------ ------- ----------

BONUS                          TABLE

DEPT                           TABLE

EMP                            TABLE

EMP2                           TABLE

MY_EMP                        TABLE

SALGRADE                       TABLE

SYS_TEMP_FBT                   TABLE

7 rows selected.

SQL> drop table my_emp;

Table dropped.

SQL>

4 DROP

SQL> select * from tab;
TNAME                          TABTYPE  CLUSTERID

------------------------------ ------- ----------
BIN$POiMOEfPgU3gQAB/AQASlg==$0 TABLE

BONUS                          TABLE

DEPT                          TABLE
EMP                            TABLE

EMP2                           TABLE
SALGRADE                       TABLE

SYS_TEMP_FBT                   TABLE

7 rows selected.

MY_EMP BIN$POiMOEfPgU3gQAB/ 
AQASlg==$0 version 0

5 user_recyclebin

SQL> col object_name for a30;
SQL> col original_name for a20;

SQL> select object_name,original_name from user_recyclebin;

OBJECT_NAME                        ORIGINAL_NAME
------------------------------ --------------------

BIN$POiMOEfPgU3gQAB/AQASlg==$0 MY_EMP
SQL>



489

6 user_recyclebin FLASHBACK MY_EMP

SQL> flashback table my_emp to before drop;

Flashback complete.

SQL> select count(*) from my_emp;

COUNT(*)

----------

14

SQL>

22.5.3

Oracle Oracle

Oracle

DBA
PURGE PURGE
PURGE

PURGE

1 PURGE TABLE original_table_name

original_table_name drop

2 PURGE TABLE recyclebin_object_name

recyclebin_object_name

3 PURGE TABLESPACE tablespace_name

LOB
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4 PURGE TABLESPACE tablespace_name USER user_name

5 DROP USER user_na me CASCADE

DROP USER

6 PURGE RECYCLEBIN 

7 PURGE DBA_RECYCLEBIN

SYSDBA

2 PURGE

SQL> show user; 

USER is "SCOTT"

SQL> create table orcltest as select  * from emp;

Table created.

SQL> select * from tab;

TNAME                          TABTYPE  CLUSTERID

------------------------------ ------- ----------

BONUS                          TABLE

DEPT                           TABLE

EMP                            TABLE

EMP2                           TABLE

MY_EMP                         TABLE

ORCLTEST                    TABLE

SALGRADE                       TABLE

SYS_TEMP_FBT                   TABLE

8 rows selected.

SQL> drop table orcltest;

Table dropped.

SQL> select object_name,original_name from user_recyclebin;

OBJECT_NAME                    ORIGINAL_NAME

------------------------------ --------------------

BIN$POiMOEfQgU3gQAB/AQASlg==$0 ORCLTEST

SQL>

SQL> show user; 

USER is "SCOTT"

SQL> select object_name,original_name from user_recyclebin;

OBJECT_NAME                    ORIGINAL_NAME

------------------------------ --------------------

BIN$POiMOEfQgU3gQAB/AQASlg==$0 ORCLTEST

SQL> purge table orcltest; 

Table purged.

SQL> select object_name,original_name from user_recyclebin;

no rows selected

SQL>
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22.6.1

Oracle Flashback Version Query

LOGMNR

AUM Automatic Undo Management AUM

Flashback Version Query SELECT 
FLASHBACK_QUERY FLASHBACK_Q UERY

SELECT <column1>,… FROM <table>

…

VERSION BETWEEN [ SCN | TIMESTAMP ] 

[ <expr> | MAXVALUE] AND <expr> | MINVALUE] 

| AS OF [SCN |TIMESTAMP ] <expr>

� AS OF

� SCN

� TIMESTAMP

22.6.2

1 to_timestamp

SQL> set time on

17:21:07 SQL> show user;  

USER is "SCOTT"

17:21:12 SQL> select * from emp2 as of timestamp to_timestamp('2007-10-20

16:00:00','yyyy-mm-dd hh24:mi:ss');

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
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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 19-APR-87   3000         20

7839 KING  PRESIDENT      17-NOV-81   5000         10

7844 TURNER SALESMAN  7698 08-SEP-81   1500 0      30

7876 ADAMS  CLERK     7788 23-MAY-87   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.

2 17:23:10

17:21:28 SQL> delete from emp2 where empno=7369;

1 row deleted.

17:23:10 SQL> commit;

Commit complete.

3 17:23:10 17:23:13 13

17:23:20 SQL> select * from emp2 as of timestamp to_timestamp('2007-10-20 17:23:13',

                    'yyyy-mm-dd hh24:mi:ss');

EMPNO ENAME  JOB       MGR HIREDATE SAL   COMM DEPTNO

---------- ---------- ------------------------------------------

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 19-APR-87 3000         20

7839  KING   PRESIDENT      17-NOV-81 5000         10

7844  TURNER SALESMAN  7698 08-SEP-81 1500 0      30

7876  ADAMS  CLERK     7788 23-MAY-87 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

13 rows selected.                                        

4 17:30:21

17:29:55 SQL> delete from emp2 where empno=7499;
1 row deleted.
17:30:21 SQL> commit;

Commit complete.
17:30:23 SQL>

5 17:23:10 17:30:21 13 17:30:21 12

17:35:20 SQL> select * from emp2 as of timestamp to_timestamp('2007-10-20 17:35:13',

                    'yyyy-mm-dd hh24:mi:ss');
EMPNO ENAME JOB       MGR HIREDATE   SAL COMM   DEPTNO
---------- ---------- ------- -----------------------------------

7521 WARD   SALESMAN   7698 22-FEB-81 1250   500     30
7566 JONES  MANAGER    7839 02-APR-81 2975          20
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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 19-APR-87 3000           20

7839 KING  PRESIDENT       17-NOV-81 5000           10

7844 TURNER SALESMAN   7698 08-SEP-81 1500     0     30

7876 ADAMS CLERK      7788 23-MAY-87 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

12 rows selected.                                        

6 EMP2

17:30:23 SQL> select empno,ename,sal,versions_operation,versions_xid,versions_starttime

                        from emp2

17:36:54 2 versions between timestamp minvalue and maxvalue order by empno,versions_starttime;

EMPNO ENAME   SAL      VERSIONS_OPERATION  VERSIONS_XID      VERSIONS_STARTTIME 

7369  SMITH    800.00   D                   04000500AF030000  20-10 -07 05.23.09 

7369  SMITH    800.00    

7499  ALLEN    1600.00  D                   04000400AF030000  20-10 -07 05.30.18

7499  ALLEN    1600.00    

7521  WARD     1250.00       

7566  JONES    2975.00       

7654  MARTIN   1250.00       

7698  BLAKE    2850.00       

7782  CLARK    2450.00       

7788  SCOTT    3000.00       

7839  KING     5000.00       

7844  TURNER   1500.00       

7876  ADAMS    1100.00       

7900  JAMES    950.00       

7902  FORD     3000.00       

7934  MILLER   1300.00

16 rows selected.

Oracle 11g

22.7.1

undodata UNDO_
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RETENTION

Flashback Version Query
Flashback 

Transaction Query FLASHBACK_TRANSACTION_Q UERY
undo_sql

22.7.2

Flashback Version Query FLASHBACK_TRANSACTION_QUERY
FLASHBACK_TRANSACTION_Q UERY

                                             
XID                 RAW(8)         --             

START_SCN          NUMBER         -- SCN         

START_TIMESTAMP   DATE           --         

COMMIT_SCN        NUMBER         -- SCN         

COMMIT_TIMESTAMP  DATE           --

LOGON_USER        VARCHAR2(30)   --         

UNDO_CHANGE#      NUMBER         --      

OPERATION         VARCHAR2(32)   --             

TABLE_NAME        VARCHAR2(256)  --                 

TABLE_OWNER       VARCHAR2(32)   --             

ROW_ID            VARCHAR2(19)   --         

UNDO_SQL          VARCHAR2(4000) -- SQL        

Oracle SCOTT EMP

1

SQL> select empno ,ename, sal , versions_operation , versions_xid, versions_starttime

                  from scott.my_emp   

2 versions between timestamp minvalue and maxvalue order by empno,versions_starttime;

EMPNO  ENAME     SAL   Version_operation ERSIONS_XID      VERSIONS_STARTTIME    
---------- ---------------------------------------------------- ---------------

7369   SMITH     800   D                 08001F00B2040000 21-OCT-07 02.21.12 PM 

7369   SMITH     800                                                            
7499   ALLEN    1600                                                            

7521   WARD     1250                                                            
7566   JONES    2975                                                            

7654   MARTIN   1250                                                            

7698   BLAKE    2850                                                            
7782   CLARK    2450                                                            

7788   SCOTT    3000                                                            
7839   KING     5000                                                            

7844   TURNER   1500                                                            

7876   ADAMS    1100                                                            
7900   JAMES     950                                                            

7902   FORD     3000                                                            
7934   MILLER   1300                                                            
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15 rows selected.                                                                   

2 XID 08001F00B2040000 UNDO_SQL SCOTT
flashback_transaction_query

SQL> conn /as sysdba;

Connected.

SQL> col table_name for a18;

SQL> col table_owner for a10;

SQL> col logon_user for a12;

SQL> set long 1000;

SQL> select logon_user,table_name,table_owner,undo_sql

2  from flashback_transaction_query where table_owner='SCOTT' and xid='08001F00B2040000';

LOGON_USER   TABLE_NAME         TABLE_OWNE

------------ ------------------ ----------

UNDO_SQL

--------------------------------------------------------------------------------------

SYS          MY_EMP             SCOTT

insert into "SCOTT"."MY_EMP"("EMPNO","ENAME","JOB","MGR","HIREDATE","SAL", "COMM",

            "DEPTNO") values ('7369','SMITH','CLERK','7902',TO_DATE('17-12 -80',

             'DD-MON-RR'),'800', NULL,'20');

SQL>

3 SQL

SQL> conn scott/tiger;

Connected.

SQL>insert into "SCOTT"."MY_EMP"("EMPNO","ENAME","JOB","MGR","HIREDATE", "SAL","COMM",

        "DEPTNO") values ('7369','SMITH','CLERK','7902',TO_DATE('17-12 -80',

         'DD-MON-RR'),'800', NULL,'20');

1 row created.

SQL> commit;

Commit complete.

SQL>

Oracle 11g flashback

22.8.1

Oracle 9i Flashback Query Oracle

Oracle10g Flashback Version Query Flashback Transaction Query Flashback 
Database Flashback Table Flashback Drop Flashback Query

Flashback Database
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UNDO_RETENTION
undo

undo undo
undo_retention undo

undo tablespace

Oracle 11g Flashback Flashback Data Archive

Flashback Data Archive

Flashback Data Archive Flashback Database

Flashback Archive
undo

undo

Flashback Data Archive
undo

22.8.2

FLASHBACK_D ATA_ARCHIVE_1 1
FLASHBACK_D ATA_ARCHIVE_2 2

undo

CREATE FLASHBACK ARCHIVE …

1 100MB 1

SQL>create flashback archive default fbar_1 tablespace "USERS" 2 quota 100M 

2 retention 1 year;

Oracle 11g tablespace

" "

2 TBS_DATA1 fbar_2 2

SQL>CREATE FLASHBACK ARCHIVE fbar_2 TABLESPACE "TBS_DATA1"
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2   RETENTION 2 DAY;

3 fbar_2

SQL>ALTER FLASHBACK ARCHIVE fbar_2 ADD TABLESPACE "TBS_DATA2"

2 QUOTA 100M;

4 fbar_2 TBS_D ATA2

SYS>ALTER FLASHBACK ARCHIVE fbar_2 REMOVE TABLESPACE "TBS_DATA2";

5

SYS>ALTER FLASHBACK ARCHIVE fbar_2 MODIFY TABLESPACE "TBS_DATA2"
2 QUOTA 200M;

6

SYS>ALTER FLASHBACK ARCHIVE fbar_1 MODIFY RETENTION 1 month;

22.8.3

fbar_1 fbar_2
3 fbar_1 fbar_2

1

SYS@11gR1>connect scott/tiger
Connected.

scott@11gR1>create table test1(a int) flashback archive;

Table created.
scott@11gR1>create table test2(b int);

Table created.

scott@11gR1>alter table test2 flashback archive data_test2;

Table altered.
scott@11gR1>create table test3(c int);

Table created.

2 SELECT

09:33:38 scott@11gR1>select * from test2;

         B
----------

         4
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         5
         6

           

09:33:43 scott@11gR1>select * from test3;

         C

----------

         7

         8

         9

09:33:46 scott@11gR1>select to_char(sysdate,'yyyy-mm-dd hh24:mi:ss') time from dual;

     

TIME

----

2007-09-04 09:33:52

9:33 test1
fbar_1 test2 fbar_2 2

test3
undo 2007-09-04 09:33:52

3

09:34:19 Piner@11gR1>delete from test1;

3 rows deleted.

09:34:23 Piner@11gR1>delete from test2; 

3 rows deleted.

09:34:30 Piner@11gR1>delete from test3;

3 rows deleted.

09:34:35 Piner@11gR1>insert into test1 values(10);

1 row created.

09:34:47 Piner@11gR1>insert into test2 values(20);

1 row created.

09:34:53 Piner@11gR1>insert into test3 values(30);

1 row created.

09:34:58 Piner@11gR1>commit;

Commit complete.

09:36:32 Piner@11gR1>select * from test1;

         A

----------

        10

09:36:51 Piner@11gR1>select * from test2;

         B

----------

        20

09:36:56 Piner@11gR1>select * from test3;

         C

----------

        30

4 undo

09:43:17 Piner@11gR1>select * from test1 as of timestamp

09:43:17   2  to_timestamp('2007-09-04 09:33:52', 'yyyy-mm-dd hh24:mi:ss');

         A
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----------

         1

         2

         3

09:43:17 Piner@11gR1>select * from test2 as of timestamp

09:43:24   2  to_timestamp('2007-09-04 09:33:52', 'yyyy-mm-dd hh24:mi:ss');

         B

----------

         4

         5

         6

09:43:25 Piner@11gR1>select * from test3 as of timestamp

09:43:30   2  to_timestamp('2007-09-04 09:33:52', 'yyyy-mm-dd hh24:mi:ss');

         C

----------

         7

         8

         9

5 undo undo

undo

SYS@11gR1>ALTER SYSTEM SET undo_tablespace=TBS_UNDO2;

System altered.

undo

SYS@11gR1>drop tablespace UNDOTBS1;

Tablespace dropped.

6 undo

scott@11gR1> select * from test3 as of timestamp

2  to_timestamp('2007-09-04 09:33:52', 'yyyy-mm-dd hh24:mi:ss');

select * from test3 as of timestamp

              *

ERROR at line 1:

ORA-01555: snapshot too old: rollback segment number  with name "" too small   

       

scott@11gR1> select * from test1 as of timestamp

2  to_timestamp('2007-09-04 09:33:52', 'yyyy-mm-dd hh24:mi:ss');

         A

----------

         1

         2

         3

scott@11gR1> select * from test2 as of timestamp

2  to_timestamp('2007-09-04 09:33:52', 'yyyy-mm-dd hh24:mi:ss');

         B

----------

         4

         5

         6
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test3 01555
test1 test2

undo

22.8.4

1
SQL>ALTER FLASHBACK ARCHIVE data_test1 PURGE ALL;

2

SQL>ALTER FLASHBACK ARCHIVE data_test1

2 PURGE BEFORE TIMESTAMP (SYSTIMESTAMP - INTERVAL '1' DAY);

3 SCN

SQL>ALTER FLASHBACK ARCHIVE data_test1 PURGE BEFORE SCN 728969;

4

SQL>ALTER TABLE test1 NO FLASHBACK ARCHIVE;

5
SQL>DROP FLASHBACK ARCHIVE data_test2;

scott@11gR1> drop table test1;

drop table test1

           *

ERROR at line 1:

ORA-55610: Invalid DDL statement on history-tracked table

22.8.5

�

�

�

�

�
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� DBA_FLASHBACK_ARCHIVE DBA

� DBA_FLASHBACK_ARCHIVE_TS DBA

� DBA_FLASHBACK_ARCHIVE_TABLES DBA

� USER_FLASHBACK_ARCHIVE

� USER_FLASHBACK_ARCHIVE_TABLES

Oracle 11g
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Oracle Oracle

KPI
Oracle

Oracle Oracle
Oracle 

ODM Oracle ODM Oracle
Java PL/SQL

API Oracle Data Miner ODM Oracle Data 
Miner GUI ODM PL/SQL Java ODM API Oracle

Oracle CRISP-DM CRoss-Industry Standard Process 
for Data Mining CRISP-DM

CRISP-DM 6 32-1

Business
understanding

Data
understanding

Data
preparation

Modeling

Evaluation

Deployment Data
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32-1

32-1

1 Business Understanding

A
A A

2 Data Understanding

3 Data Preparation

Date_of_Birth AGE
Number_of_times_Amount_Exceeds_100

4 Mode ling

5 Evaluation

6 Deployment

Orac le
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1
0

/

Oracle

32.2.1

ODM Naïve Bayes NB ODM NB
NB

ODM NB
ODM NB

�

�

� 3000

�

�

ODM NB Bayes NB
NB NB

32.2.2

ODM ABN
ODM
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ABN ABN
NB ABN

ABN

ABN 30 < " " < 40 " " = " "

Confidence = 85% =539/634 634 539

Support = 0.54% (=539/99263 99263 539
)

32.2.3

ODM SVM /
SVM 

32.2.4

Oracle

32.2.5

Oracle

Oracle
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32.3.1

Oracle k-Means
O-Cluster

ODM k-Means EKM O-Cluster

ODM EKM

ODM O-Cluster

ODM

k-Means

32.3.2

ODM AR
AR

AR
78%

12% 78%

12%

AR

A

32.3.3

ODM NMF

NMF PCA

NMF

SVM
NMF Oracle NMF SVM
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32.3.4

Oracle Oracle
ODM

ODM

Oracle Oracle 3

1 ODM Java API ODM Java API
BI

2 ODM DBMS_DM PL/SQL API ODM PL/SQL API
BI PL/SQL SQL ODM PL/SQL API

Oracle DBA

3 Oracle Data Miner Oracle Data Miner
32-2 Oracle Data Miner

ODM Data Miner Java
/ SQL
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32-2 Oracle Data Miner
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Oracle 11gr1 SQL

32.5.1

Oracle

1 ADP

Oracle Oracle

1

PREP_AUTO ADP
SETTING_NAME SETTING_VALUE

ADP PREP_AUTO PREP_AUTO_ON ADP PREP_AUTO
PREP_AUTO_OFF

ADP

BEGIN

INSERT into settings_tbl(

dbms_data_mining.prep_auto,

dbms_data_mining.prep_auto_on);

commit;

END;

New_Model ADP

BEGIN

dbms_data_mining.create_model(

model_name => 'clas_model',

mining_function => dbms_data_mining.classification,

data_table => 'my_data',

case_id_column_name => 'case_id',

target_column_name => 'class',

settings_table_name => 'settings_tbl');

END;

2

1000
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10 [0 1000] [1000 2000] [8000 9000] 9000
TOP-N

Oracle

0 1 - /
-

Winsorizing

3

32-1 ADP

32-1  ADP

ADP

ADP

GLM

SVM

k-Means

O-Cluster
NULL

MDL

Apriori ADP

NMF

2

ADP

TRANSFORMATION_LIST
DBMS_DATA_MINING.CREATE_MODEL

PROCEDURE create_model(

model_name IN VARCHAR2,

mining_function IN VARCHAR2,

data_table_name IN VARCHAR2,

case_id_column_name IN VARCHAR2,

target_column_name IN VARCHAR2 DEFAULT NULL,

settings_table_name IN VARCHAR2 DEFAULT NULL,

data_schema_name IN VARCHAR2 DEFAULT NULL,

settings_schema_name IN VARCHAR2 DEFAULT NULL,

xform_list IN TRANSFORM_LIST DEFAULT NULL);
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1 ADP

� ADP

� ADP

� ADP

� ADP
11g

2

32-2

32-2  

attribute_name VARCHAR2(30)

attribute_subname VARCHAR2(4000) Null

Expression EXPRESSION_REC SQL

reverse_exp ression EXPRESSION_REC SQL

attribute_spec VARCHAR2(4000)

Null NORREP ADP NORREP

NORREP

NORREP ADP

INCOME

( ' INCOME,

' ',

'(log(10, income) – 4.3)/0.7',

'power(10, 0.7*income + 4.3)' ')

3

Oracle

�

�

32.5.2

11gr1
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� DMSYS SYS

�

�

OEM

32.5.3 Java API 

JSR-247 11g Oracle
Java API Java JSR-73 JSR-247

32.5.4

11gr1
PREDICTION_BOUNDS

GLM GLM
GLM

32.5.5 PROFILE 

10gr2
PREDICT EXPLAIN 11gr1

PROFILE

PROFILE

-- affinity_card explain_res

BEGIN

DBMS_PREDICTIVE_ANALYTICS.PROFILE( data_table_name=> 'customers',

explain_column_name => 'affinity_card',

result_table_name=> 'explain_res');     

END;

32.5.6 SQL

3 PL/SQL

1 DBMS_DATA_MINING
CREATE_MODEL DROP_MODEL RENAME_MODEL APPLY EXPORT_MODEL
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IMPORT_MODEL

2 DBMS_DATA_MINING_TRANSFORM 11g

3 DBMS_PREDICTIVE_ANALYTICS

� EXPLAIN

� PREDICT

� PROFILE

SQL 10gr2 11gr1 SQL
SVM output SVM_C las_Model

SVM svm_ data

SQL>CREATE table output

(cust_id NUMBER,

prediction NUMBER,

probability NUMBER);

SQL>EXEC dbms_data_mining.apply

('SVM_Clas_Model','svm_ data','cust_id', 'output');

Oracle

� PREDICTION

� PREDICTION_BOUNDS

� PREDICTION_COST

� PREDICTION_DETAILS XML

� PREDICTION_PROBABILITY

� PREDICTION_SET

11gr1
DBMS_DATA_MINING.ADD_COST_MATRIX DBMS_DATA_MINING.REMOVE_COST_ 

MATRIX

32.5.7

Oracle 11g

� ALL/DBA/USER_MINING_MODELS

� ALL/DBA/USER_MINING_ATTRIBUTES

� ALL/DBA/USER_MINING_MODEL_SETTINGS
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32.5.8

11g DMSYS

11gr1

SYS SYSTEM dmuser dmuser_pwd
tbl_def tbl_tmp

CREATE USER dmuser IDENTIFIED BY dmuser_pwd

DEFAULT TABLESPACE tbl_def

TEMPORARY TABLESPACE tbl_tmp

QUOTA UNLIMITED on tbl_def;

--

GRANT create mining model TO dmuser;

GRANT create procedure TO dmuser;

GRANT create session TO dmuser;

GRANT create table TO dmuser;

GRANT create sequence TO dmuser;

GRANT create view TO dmuser;

GRANT create job TO dmuser;

GRANT create type TO dmuser;

GRANT create synonym TO dmuser;

dmuser CUSTOMERS

GRANT SELECT ON customers TO dmuser;

GRANT EXECUTE ON ctxsys.ctx_ddl TO dmuser;

32.5.9

� 10gr2 11gr1

� 10gr1 PL/SQL API 11gr1 Java API 10gr1
11gr1 10gr1 Java API 10gr2

� Oracle 9i 11gr1

32.5.10 11g

1 Bayes

2 DM_USER_MODELS

3 PL/SQL

� GET_DEFAULT_SETTINGS USER/ALL/DBA_MINING_MODEL_SETTINGS
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� GET_MODEL_SETTINGS USER/ALL/DBA_MINING_MODEL_SETTINGS

� GET_MODEL_SIGNATURE USER/ALL/DBA_MINING_MODEL_ATTRIBUTES

32.5.11

� DMSYS DBA_R EGISTRY

�

� DBCA 11gr1

� BLAST

� DM_USER_MODELS

Oracle Oracle
11g


