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Agenda Agenda –– Flashback Data ArchiveFlashback Data Archive
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Why we need to Historical Data ?Why we need to Historical Data ?
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SQL> SELECT … AS OF TIMESTAMP …
ORA-01466: unable to read data - table definition ha s changed

OR

ORA-08180: no snapshot found based on specified tim e

OR

ORA-01555: snapshot too old: rollback segment numbe r 7 with 
name "_SYSSMU7$“ too small

Depends on Various parameters for UNDO and FLASHBAC K
UNDO_RETENTION
DB_RECOVERY_FILE_DEST_SIZE
DB_RECOVERY_FILE_DEST

Flashback Issue before Total RecallFlashback Issue before Total Recall
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Oracle Flashback EnhancementsOracle Flashback Enhancements
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WWhat ishat is Oracle Total Recall ?Oracle Total Recall ?
– ,����-����"����'��.������#����!��/"�#0���������!� ��� ������������
– "�#���� �1���������������������1������'���1���
– ����.������2�������������������������������������3� ���.��4
– 2�1������(���������1�����������

"�� ��5�'�� 6  �������������
(�� ������ %���������6 2�����������������'���
#�� $������� ����������������6 7��#11���������%����%����� �������������

������$��
2����$�� 6 ���1���1����������$1����8������
��� ��������� ������ #������$�����3#2��"4 9$�����
:�� ��.���$�� 1�������6 "����'��.������#����!��; ora_fbda_ SID>

#�� 11�� �������������$1������'������������1���&7#:(&�# %�<)&��%��$��
%���1�$�� ���������������$����6 (����������������!������
=�� ��1 �������������������������%��1������
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Flashback Data Archive Flashback Data Archive -- Benefits Benefits 
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Flashback Data Archive Flashback Data Archive -- Architecture Architecture 
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FbdaFbda –– New background processNew background process
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FBDA Process
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History TablesHistory Tables
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FDA Preparation WorkflowFDA Preparation Workflow
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FDA Workflow FDA Workflow -- PrivilegesPrivileges

%������������'���1�������'��$����'��"�#������������ �
SQL> CREATE TABLESPACE fbda

DATAFILE '/u01/oradata/TEST/tbsp_fdba01.dbf‘ SIZE 10 0M; 

H����� 2I2�&�� ���!��������������������������"�#
SQL> GRANT FLASHBACK ARCHIVE ADMINISTER TO FDA_ADMIN;     
Or 
SYSDBA is required

H����� �:J&%�� ���!��������������������������"�#
SQL> GRANT FLASHBACK ARCHIVE ON <FBDA_FDA> TO <SCOTT>;     
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FDA Workflow FDA Workflow -- PrivilegesPrivileges
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FDA Workflow FDA Workflow –– CreationCreation
%����������"�#
SQL> CREATE FLASHBACK ARCHIVE fbda_1     

TABLESPACE fbda
QUOTA 1M           -- Can specify M | G | T | P
RETENTION 5 DAY;   -- Can specify DAY | MONTH | YEAR

I�$������1����������1��������������$���"����'��.��� ���#����!����������������
SQL> ALTER FLASHBACK ARCHIVE fbda_1     

SET DEFAULT;

SQL> CREATE FLASHBACK ARCHIVE DEFAULT fbda_2     
TABLESPACE fbda
RETENTION 5 YEAR; 

SQL> SELECT FLASHBACK_ARCHIVE_NAME, STATUS FROM 
DBA_FLASHBACK_ARCHIVE;

FLASHBACK_ARCHIVE_NA Status
-------------------- ----------
FBDA_1               DEFAULT
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FDA Workflow FDA Workflow –– Enable FDAEnable FDA

H�����"�#��������'����$���
SQL> GRANT FLASHBACK ARCHIVE ON fbda_1 TO SCOTT; 

<������������$������������"����'��.������#����!��1� �!������
SQL> SELECT FA#,USER# FROM SYS_FBA_USERS;

FA#      USER#      
--------- ----------
1         86
1         87

SQL> SELECT a.username,b.flashback_archive_name
FROM dba_users a, dba_flashback_archive b, SYS_FBA_USERSc
WHERE a.user_id=c.USER# AND 
b.FLASHBACK_ARCHIVE#=c.fa#;

USERNAME                       FLASHBACK_ARCHIVE_NA
------------------------------ --------------------
INDY                           FBDA_1
FDA_USER                       FBDA_1
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FDA Workflow FDA Workflow –– Enable FDAEnable FDA
%��������'��������5�������'�������"����'��.������#� ���!�
SQL> CREATE TABLE TEST_TBL1

(   
Ename VARCHAR2(20)

) 
FLASHBACK ARCHIVE;

#(�& �% &#�&���'��������5�������'�������"����'��.�� ����#����!��
SQL> ALTER TABLE TEST_TBL2     

FLASHBACK ARCHIVEfbda_1 ;

����$���"����'��.������#����!�����$���������������� �21��������
SQL> ALTER TABLE TEST_TBL3 

FLASHBACK ARCHIVE;

If there is no Default Flashback Data Archive
SQL> ALTER TABLE  TEST_TBL3 FLASHBACK ARCHIVE;
ORA-55608: Default Flashback Archive does not exist
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FDA Workflow FDA Workflow –– INTERNALSINTERNALS

����������'�����������������"�#�&��'�����'���
SQL> SELECT TABLE_NAME,

FLASHBACK_ARCHIVE_NAME,
ARCHIVE_TABLE_NAME 

FROM USER_FLASHBACK_ARCHIVE_TABLES
WHERE TABLE_NAME=‘TEST_TBL1';

TABLE_NAME   FLASHBACK_ARCHIVE_NAME      ARCHIVE_TA BLE_NAME
----------- -------------------------- -------------- -----
TEST_TBL1    FBDA_2                      SYS_FBA_HI ST_73535

SQL> SELECT TABLE_NAME FROM USER_TABLES;
TABLE_NAME
----------------
TEST_TBL1
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FDA Workflow FDA Workflow –– INTERNALSINTERNALS

Perform DML on Table until Flashback Archive tables  are 
Created
After the UNDO is pushed to flashback archive, or a fter you
issue a command do query past data, Oracle will cre ate all the
physical objects shown in next page

����������'���8<���5��������������"�#�&��'�����'���
SQL> SELECT OBJECT_NAME.OBJECT_TYPE,OBJECT_ID FROM USER_OBJECTS
OBJECT_NAME                    OBJECT_TYPE           OBJECT_ID
------------------------------ -------------------- - ---------
TEST_TBL1                      TABLE                     73414
SYS_FBA_DDL_COLMAP_73414 TABLE                     73415
SYS_FBA_HIST_73414 TABLE PARTITION           73417
SYS_FBA_HIST_73414 TABLE                     73416
SYS_FBA_TCRV_73414 TABLE                     73420
SYS_FBA_TCRV_IDX_73414 INDEX                     73421
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FDA FDA –– INTERNALSINTERNALS
SQL> SELECT owner, tablespace_name, table_name, tem porary

FROM dba_tables WHERE table_name LIKE '%FBA%'
OWNER   TABLESPACE TABLE_NAME                     T EMPORARY
------- ---------- ------------------------------ ---- -------
SYS     SYSTEM     SYS_FBA_FA                     N
SYS     SYSTEM     SYS_FBA_TSFA                   N
SYS     SYSTEM     SYS_FBA_BARRIERSCN             N
SYS     SYSTEM     SYS_FBA_TRACKEDTABLES          N
SYS     SYSTEM     SYS_FBA_PARTITIONS             N
SYS     SYSTEM     SYS_FBA_USERS                  N
SYS     SYSTEM     SYS_FBA_DL                     N
INDY    FBDA       SYS_FBA_DDL_COLMAP_73519       N
INDY    FBDA       SYS_FBA_TCRV_73519             N
INDY               SYS_FBA_HIST_73519             N
SYS                SYS_MFBA_NHIST_73519           Y
SYS                SYS_MFBA_STAGE_RID             Y
SYS                SYS_MFBA_TRACKED_TXN           Y
SYS                SYS_MFBA_NROW                  Y
SYS                SYS_MFBA_NCHANGE               Y
SYS                SYS_MFBA_NTCRV                 Y

SQL> SELECT message FROM V$SESSION_LONGOPS
Table Scan:  SYS.SYS_MFBA_STAGE_RID: 346365 out of 393834 Blocks done
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FDA FDA –– INTERNALSINTERNALS
SQL> SELECT TABLE_NAME FROM USER_TABLES

2  WHERE TABLE_NAME LIKE '%FBA%';

TABLE_NAME
------------------------------
SYS_FBA_DDL_COLMAP_73527
SYS_FBA_TCRV_73527
SYS_FBA_HIST_73527

SQL> SELECT TABLE_NAME,PARTITION_NAME,COMPRESSION 
FROM USER_TAB_PARTITIONS;

TABLE_NAME          PARTITION_NAME                 COMPRESS
------------------- ------------------------------ -- ------
SYS_FBA_HIST_73527  HIGH_PART                      ENABLED

SQL> SELECT TABLE_NAME ,PARTITIONING_TYPE,PARTITION _COUNT 
FROM USER_PART_TABLES;

TABLE_NAME                     PARTITION PARTITION_ COUNT
------------------------------ --------- ------------ ---
SYS_FBA_HIST_73527             RANGE                   1
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FDA Workflow FDA Workflow –– ViewingViewing

���������������"�#�����
SQL> SELECT … AS OF TIMESTAMP ……
SQL> SELECT … AS OF SCN ….
SQL> SELECT … VERSIONS BETWEEN TIMESTAMP and TIMESTAMP……

SQL> SELECT count(*) FROM TEST_TBL
AS OF TIMESTAMP

to_timestamp ('2009-12-17 11:10:00',‘yyyy-mm-dd hh24 :mi:ss');

SQL> SELECT * FROM TEST_TBL2     
VERSIONS BETWEEN TIMESTAMP      
TO_TIMESTAMP('2010-01-01 01:08','yyyy-mm-dd h24:mi' )      
AND 
TO_TIMESTAMP('2010-02-27 01:08','yyyy-mm-dd hh24:mi ') 
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FDA FDA –– Space ManagementSpace Management
#������21���
SQL> ALTER FLASHBACK ARCHIVE fla1 

ADD TABLESPACE tbs3 QUOTA 5G;

 ���!�����21���
SQL> ALTER FLASHBACK ARCHIVE fla1  REMOVE TABLESPACEtbs3;

- Cannot Remove Last Tablespace
- If contains any History Table within Retention 

period, then data will be dropped as well 

SQL> ALTER FLASHBACK ARCHIVE fba1 
MODIFY TABLESPACE his_data_1 
QUOTA 250M;

Flashback archive altered.

SQL> ALTER FLASHBACK ARCHIVE fba1 MODIFY RETENTION 1 DAY;
Flashback archive altered.

SQL> DROP FLASHBACK ARCHIVE fba1;
Flashback archive dropped.
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FDA FDA –– PurgingPurging
� ��
���
� ����
��
�$���	�����	���%���
	���	
	�
����	 0���%�

� &���������
��
� ��������)	��	�����	��)%�����	����
$ �!����#��8�
�1&����(*/�

���"��	
	�
� ���
	�����$��
��� �����
�������!���$)� '�1�
���� $� "	�����93
SQL> ALTER FLASHBACK ARCHIVE fda1 PURGE ALL;

� ���
	�����$��
��� �����
�����	��
$�����	���%������� !���$)� '�1�
���� $�"	�
���93
SQL> ALTER FLASHBACK ARCHIVE fda1
PURGE BEFORE TIMESTAMP (SYSTIMESTAMP - INTERVAL '1' DAY);

PURGE ALL | PURGE BEFORE SCN| PURGE BEFORE TIMESTAMP

� ���
	�����$��
��� �����
�����	��
$�������:;<=>?���� ��!���$)� '�1�
��
�� $�"	�

���93
SQL> ALTER FLASHBACK ARCHIVE fda1 PURGE BEFORE SCN 528967

SQL> SELECT COUNT(*) FROM sys_fba_hist_70537;
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FDA FDA –– Space ManagementSpace Management

������11�����������$�������'��.�����������!������� �$��K

� /���	�	�
$	����� ORA-55617 ��� ORA-55623 	����
55623, 00000, "Flashback Archive \"%s\" is blocking  and tracking on 
all tables is suspended"

// *Cause: Flashback archive tablespace has run out  of space.
// *Action: Add tablespace or increase tablespace q uota for the 

flashback archive.

55617, 00000, "Flashback Archive \"%s\" runs out of  space and 
tracking on \"%s\" is suspended“

// *Cause: Flashback archive tablespace quota is ru nning out.
// *Action: Add tablespace or increase tablespace q uota for the 

flashback archive.
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DDL on FDA enabled TablesDDL on FDA enabled Tables
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Comparing DDL on 11g R1 Comparing DDL on 11g R1 vsvs R2R2
SQL> TRUNCATE TABLE test_tbl;
ORA-55610: Invalid DDL statement on history-tracked  table

SQL> TRUNCATE TABLE test_tbl;
Table truncated.

SQL> ALTER TABLE test_tbl MODIFY (name VARCHAR2(10)) ;
ORA-55610: Invalid DDL statement on history-tracked  table

SQL> ALTER TABLE test_tbl MODIFY (name VARCHAR2(20)) ;
Table altered.

Same on Both Version
SQL> DROP TABLE ht_emp;
ORA-55610: Invalid DDL statement on history-tracked  table
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FDA  FDA  -- DBMS_FLASHBACK_ARCHIVEDBMS_FLASHBACK_ARCHIVE
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#� � * �( � #� *

� ,��� DISASSOCIATE_FBA 1�����$��� � ��� ����'��� "�#� ��� ������ ���1���5�
��(���.����1������'���

� &5��$��������������'��������'������'��������������� ��1������������!�?�

� ,���� REASSOCIATE_FBA ��� 	���	� � ��� ������������ ���� "����'��.� �����
#����!�����������'������'��

� ��.�� �$��� ���� �������� �$��� '�� ���� ����� ���� ���� '��� � ���� ���� ��������
��'��

�  �9$���� FLASHBACK ARCHIVE ADMINISTER1��!�����

� ,�����������������������'�����"�#���������������'�� ���$��'��������������
��$�����!��'�������������$������������������������� ������
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FDA FDA –– DBMS_FLASHBACK_ARCHIVEDBMS_FLASHBACK_ARCHIVE

SQL> desc dbms_flashback_archive
PROCEDURE DISASSOCIATE_FBA

Argument Name                  Type                In/Out Default
------------------------------ ------------------- -- ---- --------
OWNER_NAME                     VARCHAR2                IN
TABLE_NAME                     VARCHAR2                IN

PROCEDURE REASSOCIATE_FBA
Argument Name                  Type                In/Out Default?
------------------------------ ------------------- -- ---- --------
OWNER_NAME                     VARCHAR2                IN
TABLE_NAME                     VARCHAR2                IN

SQL> exec dbms_flashback_archive.disassociate_fba(‘ HR’,’TEST_TBL1’);

SQL> << make the change to the fba table not current ly Supported>>

SQL> exec dbms_flashback_archive.reassociate_fba(‘H R’,’TEST_TBL1’);
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SQL>  desc DBA_FLASHBACK_ARCHIVE_TS
Name                                      Null?    Type
----------------------------------------- -------- -- -----------------
FLASHBACK_ARCHIVE_NAME                    NOT NULL VARCHAR2(255)
FLASHBACK_ARCHIVE#                        NOT NULL NUMBER
TABLESPACE_NAME                           NOT NULL VARCHAR2(30)
QUOTA_IN_MB                                        VARCHAR2(40)

SQL>  desc DBA_FLASHBACK_ARCHIVE
Name                                      Null?    Type
----------------------------------------- -------- -- -----------------
OWNER_NAME                                         VARCHAR2(30)
FLASHBACK_ARCHIVE_NAME                    NOT NULL VARCHAR2(255)
FLASHBACK_ARCHIVE#                        NOT NULL NUMBER
RETENTION_IN_DAYS                         NOT NULL NUMBER
CREATE_TIME                                        TIMESTAMP(9)
LAST_PURGE_TIME                                    TIMESTAMP(9)
STATUS                                             VARCHAR2(7)

SQL> desc DBA_FLASHBACK_ARCHIVE_TABLES
Name                                      Null?    Type
----------------------------------------- -------- -- -----------------
TABLE_NAME                                NOT NULL VARCHAR2(30)
OWNER_NAME                                NOT NULL VARCHAR2(30)
FLASHBACK_ARCHIVE_NAME                    NOT NULL VARCHAR2(255)
ARCHIVE_TABLE_NAME                                 VARCHAR2(53)
STATUS                                             VARCHAR2(8)

FDA FDA –– Monitoring viewsMonitoring views
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SQL> SELECT FLASHBACK_ARCHIVE_NAME,TABLESPACE_NAME,QUOTA_IN_MB
2  FROM DBA_FLASHBACK_ARCHIVE_TS;

FLASHBACK_ TABLESPACE_NAME                QUOTA_IN_ MB
---------- ------------------------------ ----------- ------
FBDA1      FBDA_1
FBDA2      FBDA_1                          200

SQL> SELECT FLASHBACK_ARCHIVE_NAME, to_char(CREATE_ TIME,'dd-mon-yyyy') 
Created, RETENTION_IN_DAYS,STATUS FROM DBA_FLASHBAC K_ARCHIVE;

FLASHBACK_ARCHIVE_NA CREATED     RETENTION_IN_DAYS  STATUS
-------------------- ----------- ----------------- --- ----
FBDA1                 12-feb-2009                 7   DEFAULT
FBDA2                 12-feb-2009                10  

SQL> SELECT TABLE_NAME,FLASHBACK_ARCHIVE_NAME,ARCHIVE_TABLE_NAME,STATUS
2  FROM DBA_FLASHBACK_ARCHIVE_TABLES;

TABLE_NAME   FLASHBACK_ARCHIVE_NA  ARCHIVE_TABLE_NAME           STATUS
----------- -------------------- -------------------- --------
EMP          FBDA1                 SYS_FBA_HIST_724 13           ENABLED
SALES        FBDA2                 SYS_FBA_HIST_713 41           ENABLED

FDA FDA –– Monitoring viewsMonitoring views
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FDA FDA –– INTERNALS INTERNALS -- WarningWarning
� ���<7H���<2�� I��#:(&2
SQL> ALTER TABLE TEST_TBL2 NO FLASHBACK ARCHIVE;
SQL> SELECT table_name,archive_table_name,status

FROM USER_FLASHBACK_ARCHIVE_TABLES
WHERE TABLE_NAME=‘TEST_TBL2';

TABLE_NAME       ARCHIVE_TABLE_NAME           STATU S
-------------- -------------------------- -----------
TEST_TBL_2       SYS_FBA_HIST_73527           DISABLED

SQL> SELECT TABLE_NAME FROM USER_TABLES 
WHERE TABLE_NAME LIKE '%FBA%';

TABLE_NAME
------------------------------
SYS_FBA_DDL_COLMAP_73527
SYS_FBA_TCRV_73527
SYS_FBA_HIST_73527

SQL> drop table SYS_FBA_HIST_73527;
ORA-55622: DML, ALTER and CREATE UNIQUE INDEX operations are  not 

allowed on table "INDY"."SYS_FBA_HIST_73527"

SQL> select count(*) from SYS_FBA_HIST_73527;
9741



34

FDA FDA –– INTERNALS INTERNALS -- WarningWarning
� ���<7H���<2�� I��#:(&2�� 
��.���$��
SELECT o.object_id, o. owner, o.object_name, t.prop erty

FROM dba_objects o, tab$ t
WHERE o.object_type = 'TABLE'
AND o.object_id = t.obj#
AND t.property = 9126805504;

<�������'M�������$������������������$�������������� ����1�����N
UPDATE tab$
SET property = 536870912
WHERE property = 9126805504;
COMMIT;

SQL> SELECT TABLE_NAME FROM USER_TABLES WHERE TABLE_NAME LIKE '%FBA%';
TABLE_NAME
------------------------------
SYS_FBA_DDL_COLMAP_73527
SYS_FBA_TCRV_73527
SYS_FBA_HIST_73527

I�$�����������'���'���������1�������'��?�"����5��1� �N
DROP TABLE SYS_FBA_TCRV_73527; 
DROP TABLE SYS_FBA_DDL_COLMAP_73527;
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FDA FDA –– exp, exp, expdpexpdp
Created INDY schema with one table and flashback ar chive.
exp file=test.dmp owner=INDY
about to export TKRIM's tables via Conventional Path  ...

EXP-00008: ORACLE error 1455 encountered
ORA-01455: converting column overflows integer data type
EXP-00000: Export terminated unsuccessfully

�51����������'�����.���������������������'��.������ !�?�

expdp schemas=TKRIM dumpfile=test.dp

����1$�1 �51�1 ���.�?�:$���������������51������������ ���
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FDA FDA –– impdpimpdp
impdp schemas=INDY dumpfile=test.dp TABLE_EXISTS_ACTI ON=replace

Processing object type SCHEMA_EXPORT/TABLE/TABLE
ORA-39121: Table “INDY"."DEMO" can't be replaced, d ata will be 
skipped. Failing error is:

ORA-55610: Invalid DDL statement on history-tracked  table
ORA-00955: name is already used by an existing obje ct
Processing object type SCHEMA_EXPORT/TABLE/TABLE_DA TA
Job "SYSTEM"."SYS_IMPORT_SCHEMA_01" completed with 2 error(s) at 
09:22:03

Disabling flashback archive on the table does the t rick.

ALTER TABLE INDY.demo NO FLASHBACK ARCHIVE;
drop table indy.demo;

Processing object type SCHEMA_EXPORT/TABLE/TABLE_DA TA
. . imported "TKRIM"."DEMO":"E1" 5.421 KB 2 rows
. . imported "TKRIM"."DEMO":"E2" 5.429 KB 2 rows
Job "SYSTEM"."SYS_IMPORT_SCHEMA_01" completed with 1 error(s) at 
09:24:05

but the table stays without flashback archiving ena ble. a query to 
the flashback archive still works .

select * from INDY.demo as of scn 827813;
ALTER TABLE INDY.demo FLASHBACK ARCHIVE fla1 ;



Q U E S T I O N S

A N S W E R S
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