1 SCNHEE

System Change Number. A database ordering primitive. The value of an SCN is the logical point in time at
which changes are made to a database.

The system change number (SCN) is Oracle's clock - every time we commit, the clock increments. The SCN
just marks a consistent point in time in the database.

A checkpoint is the act of writing dirty (modified blocks from the buffer cache to disk.

The database ALWAYS has transactions going on, ALWAYS. SMON and many other background processes
are always doing work, the database (unless it is opened read only) is always doing transactions.
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2 SCN#3E

2.1 ZFRERscn (System Checkpoint SCN)

H—MEERETERSE, OracleliERFHGERAISCNIFERI=HEISHH,
SQL> alter session set nls_date format="yyyy-mm-dd hh24:mi:ss’;
Session altered.

SQL> SELECT
checkpoint change#,scn_to_timestamp(checkpoint_change#)+0,current_scn,scn_to_timestamp(current_scn)+0
FROM v$database;

CHECKPOINT CHANGE# SCN_TO _TIMESTAMP(CH CURRENT_SCN SCN _TO_TIMESTAMP(CU

2354352 2018-07-31 10:51:19 2354499 2018-07-31 10:52:10
SQL> alter system checkpoint;
System altered.
SQL> SELECT
checkpoint change#,scn_to_timestamp(checkpoint_change#)+0,current_scn,scn_to_timestamp(current_scn)+0
FROM v$database;
CHECKPOINT CHANGE# SCN_TO_TIMESTAMP(CH CURRENT _SCN SCN_TO_TIMESTAMP(CU

2354603 2018-07-31 10:52:58 2354941 2018-07-31 10:53:04
2.2 HE B = scn (Datafile Checkpoint SCN)

S— M RERIETNE, OraclepiiEE M EUEN ARIscn IR EHIS A,

SQL> col name for a50
SQL> SELECT NAME,Checkpoint change# ,scn_to_timestamp(Checkpoint change#)+0, checkpoint time
FROM v$datafile;

NAME CHECKPOINT CHANGE# SCN_TO _TIMESTAMP(CH CHECKPOINT _TIME
/u01/app/oracle/oradata/orcl/systemO1.dbf 2354603 2018-07-31 10:52:58 2018-07-31 10:53:00
/u01/app/oracle/oradata/orcl/flasharchive01.dbf 2354603 2018-07-31 10:52:58 2018-07-31
10:53:00

/u01/app/oracle/oradata/orcl/sysaux01.dbf 2354603 2018-07-31 10:52:58 2018-07-31 10:53:00
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/u01/app/oracle/oradata/orcl/undotbs01.dbf 2354603 2018-07-31 10:52:58 2018-07-31
10:53:00

/u01/app/oracle/oradata/orcl/test01.dbf 2354603 2018-07-31 10:52:58 2018-07-31 10:53:00
/u01/app/oracle/oradata/orcl/users01.dbf 2354603 2018-07-31 10:52:58 2018-07-31 10:53:00

6 rows selected.

2.3 Ffiiscn (Start SCN)

OraclefBXMEBERBIscNFREES MUESUFRISUELF, XMEFRIFIAsen, RN CRTEEIRESLSISHRT,
HEROBEHTHIEERE (THIRE) .

SQL> SELECT NAME,Checkpoint change# ,scn_to_timestamp(Checkpoint change#)+0, checkpoint time
FROM v$datafile_header;

NAME CHECKPOINT CHANGE# SCN_TO _TIMESTAMP(CH CHECKPOINT TIME
/u01/app/oracle/oradata/orcl/system01.dbf 2354603 2018-07-31 10:52:58 2018-07-31 10:53:00
/u01/app/oracle/oradata/orcl/flasharchive01.dbf 2354603 2018-07-31 10:52:58 2018-07-31
10:53:00

/u01/app/oracle/oradata/orcl/sysaux01.dbf 2354603 2018-07-31 10:52:58 2018-07-31 10:53:00
/u01/app/oracle/oradata/orcl/undotbs01.dbf 2354603 2018-07-31 10:52:58 2018-07-31
10:53:00

/u01/app/oracle/oradata/orcl/test01.dbf 2354603 2018-07-31 10:52:58 2018-07-31 10:53:00
/u01/app/oracle/oradata/orcl/users01.dbf 2354603 2018-07-31 10:52:58 2018-07-31 10:53:00

6 rows selected.

PTRER, FHEETEBEL, BERNRT AR NATETE S ALERISCNIEEEE], MBLRIRTERI N AIEE S
RIS EBRISCNIR BB E R = B S AV AR —B AL,

SQL> alter tablespace users offline;

Tablespace altered.
SQL> SELECT NAME,Checkpoint_change#,checkpoint_time FROM v$datafile header;

NAME CHECKPOINT CHANGE# CHECKPOINT _TIME
/u01/app/oracle/oradata/orcl/system01.dbf 2354603 2018-07-31 10:53:00
/u01/app/oracle/oradata/orcl/flasharchive01.dbf 2354603 2018-07-31 10:53:00
/u01/app/oracle/oradata/orcl/sysaux01.dbf 2354603 2018-07-31 10:53:00
/u01/app/oracle/oradata/orcl/undotbs01.dbf 2354603 2018-07-31 10:53:00
/u01/app/oracle/oradata/orcl/test01.dbf 2354603 2018-07-31 10:53:00

0
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6 rows selected.

SQL> SELECT NAME,Checkpoint change# ,scn_to timestamp(Checkpoint change#)+0, checkpoint time
FROM v$datafile;

NAME CHECKPOINT CHANGE# SCN _TO TIMESTAMP(CH CHECKPOINT TIME
/u01/app/oracle/oradata/orcl/system01.dbf 2354603 2018-07-31 10:52:58 2018-07-31 10:53:00
/u01/app/oracle/oradata/orcl/flasharchive01.dbf 2354603 2018-07-31 10:52:58 2018-07-31
10:53:00

/u01/app/oracle/oradata/orcl/sysaux01.dbf 2354603 2018-07-31 10:52:58 2018-07-31 10:53:00
/u01/app/oracle/oradata/orcl/undotbs01.dbf 2354603 2018-07-31 10:52:58 2018-07-31
10:53:00

/u01/app/oracle/oradata/orcl/test01.dbf 2354603 2018-07-31 10:52:58 2018-07-31 10:53:00
/u01/app/oracle/oradata/orcl/users01.dbf 2355644 2018-07-31 10:58:30 2018-07-31 10:58:30

6 rows selected.
2.4 Z&%Rscn (Stop SCN)

BNEUESHRIR IEsenERAETEIEHINdh, AERIRELESIETHER T, MaEER, onlineRY4E 4, %SCN
SANULL,

SQL> SELECT NAME,status,enabled,Checkpoint_change# ,checkpoint time,last_change# FROM v$datafile;

NAME STATUS ENABLED CHECKPOINT_CHANGE#
CHECKPOINT_TIME LAST_CHANGE#

/u01/app/oracle/oradata/orcl/system01.dbf SYSTEM READ WRITE 2354603 2018-07-31
10:53:00
/u01/app/oracle/oradata/orcl/flasharchive01.dbf ONLINE READ WRITE 2354603 2018-07-31
10:53:00

/u01/app/oracle/oradata/orcl/sysaux01.dbf  ONLINE READ WRITE 2354603 2018-07-31
10:53:00

/u01/app/oracle/oradata/orcl/undotbs01.dbf ONLINE READ WRITE 2354603 2018-07-31
10:53:00

/u01/app/oracle/oradata/orcl/test01.dbf ONLINE READ WRITE 2354603 2018-07-31
10:53:00

/u01/app/oracle/oradata/orcl/users01.dbf OFFLINE DISABLED 2355644 2018-07-31

10:58:30 2355644

6 rows selected.

2.5 5EERFTKMISCN
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2.5.1 BE3HSCN( Lowest system change number (SCN) in the log)

SQL> select group#,sequence#,status,first change#first_time from v$log;

GROUP# SEQUENCE# STATUS FIRST_CHANGE# FIRST_TIME
1 INACTIVE 2174098 2018-07-30 17:44:19
2 CURRENT 2252659 2018-07-31 00:05:09
0 UNUSED 0

iBRBER, BNCREFISCN ZIBES. BEit, 8—%BEHEET— B, HDBWn HiEE6IAT, SKER
TICREAN—BRHIE. X—EBATCRNNBEROEE — M RENEM— 1 &H (R) &, REREEIIFR
LOW SCN (AP ERE=HEENE—KICR) . MBTEFENIFRANEXT SCN (B TTXBEE=/INRIE—KIC
F) . X2, HCKPT #HF2ENEXT SCN HEREEFHEISTART SCN . SYSTEM CHECKPOINT SCN FIDATAFILE
CHECKPOINT SCN mh, LABBRFA SERI—EE,

2.5.2 HBicurrent scn

SQL> select to_char(dbms_flashback.get system change _number) from dual;

TO_CHAR(DBMS_FLASHBACK.GET SYSTEM_CHANGE

2356944

SQL> select to_char(current_scn) system_scn from v$database;
SYSTEM_SCN

weoss

SQL> select to_char(TIMESTAMP_TO_SCN(SYSDATE)) from dual;
TO_CHAR(TIMESTAMP_TO_SCN(SYSDATE))

e

SQL> SELECT TO_CHAR(SCN_TO_TIMESTAMP(2356977)) from dual;
TO_CHAR(SCN_TO_TIMESTAMP(2356977))

31-JUL-18 11.06.25.000000000 AM

SCNSCRR2FNR S EHEAR, B SYSDATERLABREMSCNS,
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3 $EREE1THARSCNIE

FERERIFIETZE, ERXAPHRGRER. BN APREEUH e ERsenfIE M EIES LRI A
scnER AR, FEHIE RIS NEE SRS R scnERanull.

SQL> SELECT checkpoint_change# FROM v$database;
CHECKPOINT_CHANGE#

2358164

SQL> SELECT NAME,checkpoint_change#,last change# FROM v$datafile;

NAME CHECKPOINT CHANGE# LAST CHANGE#
/u01/app/oracle/oradata/orcl/system01.dbf 2358164
/u01/app/oracle/oradata/orcl/flasharchive01.dbf 2358164
/u01/app/oracle/oradata/orcl/sysaux01.dbf 2358164
/u01/app/oracle/oradata/orcl/undotbs01.dbf 2358164
/u01/app/oracle/oradata/orcl/test01.dbf 2358164
/u01/app/oracle/oradata/orcl/users01.dbf 2358164

6 rows selected.

SQL> SELECT NAME,checkpoint_change# FROM v$datafile_header;

NAME CHECKPOINT CHANGE#
/u01/app/oracle/oradata/orcl/system01.dbf 2358164
/u01/app/oracle/oradata/orcl/flasharchive01.dbf 2358164
/u01/app/oracle/oradata/orcl/sysaux01.dbf 2358164
/u01/app/oracle/oradata/orcl/undotbs01.dbf 2358164
/u01/app/oracle/oradata/orcl/test01.dbf 2358164
/u01/app/oracle/oradata/orcl/users01.dbf 2358164

6 rows selected.

HEREXTBIEETRET, RASIT—MEERNE, XEATEERIESXUFRIER scnEBiR B plEUE S 4L RIAR
MNascnBYE. EEIREEFSRHR, OraclefE X ALhrIBR M HAscn SEIREN HEERscnitTELER, 1R
XFMEEERES, oraclefZ N RIAEVEREIE S 4L RRIFFIAsenFEHI S P EIRS IS Rsen, SIERXFME

t—H, HEREREHERSERRER, IENEIEFEINESENBEXTEIREINIETER, RILXRE514EL

BEEIRECATEEIRERE, WREUREMAILGTH Y. SEEREIEEITHZE, FEEEEISEhaIs

EXMHEERsenBYERRERInull, XRFEIEXE B THHEBIESERT.
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4 SCNSEIREEREN/ XA

4.1 SCNS#UBEREN
4.1.1 RBEREBENEIRS

EHURERTRES, 2%System Checkpoint SCN. Datafile Checkpoint SCN#IStart SCN S#pERERS, #UEREET
VAIEERER, AEEMmedia recovery, =ZHHHFE—NAERT, WFEZEMmedia recovery,

4.1.2 RERETELHRE

WNEREEANITFES, End SCN E4NULL, MIEZEHinstance recovery, ORACLE EEHd BT EMEEREREE
media recovery, REERERAERIinstance recovery,

4.2 SCNSEUBEXA

WREIBRFEIEEXTNE, Bafik— N checkpoint, BERNSEIESHUAHIEND SCNSIRE NHEMEIEI{4AIStart
SCNE, HFIRERSN, KIMEIR—E5H, NWAEZEMinstance recovery, EFHIREIEERDENE, ORACLERSE
END SCNEREHANULL, WREFIEEREXAAYE, MEND SCNEEANULL,

4.2.1 SUREFIERXH

SQL> shutdown immediate
Database closed.

Database dismounted.
ORACLE instance shut down.
SQL> startup mount
ORACLE instance started.

Total System Global Area 788529152 bytes

Fixed Size 8625656 bytes
Variable Size 566231560 bytes
Database Buffers 209715200 bytes
Redo Buffers 3956736 bytes

Database mounted.
SQL> SELECT checkpoint_change# FROM v$database;

CHECKPOINT _CHANGE#
2359407
SQL> SELECT NAME,checkpoint_change#,last change# FROM v$datafile;

NAME CHECKPOINT CHANGE# LAST CHANGE#
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/u01/app/oracle/oradata/orcl/system01.dbf 2359407 2359407

/u01/app/oracle/oradata/orcl/flasharchive01.dbf 2359407 2359407
/u01/app/oracle/oradata/orcl/sysaux01.dbf 2359407 2359407
/u01/app/oracle/oradata/orcl/undotbs01.dbf 2359407 2359407
/u01/app/oracle/oradata/orcl/test01.dbf 2359407 2359407
/u01/app/oracle/oradata/orcl/users01.dbf 2359407 2359407

6 rows selected.

SQL> SELECT NAME,checkpoint_change# FROM v$datafile_header;

NAME CHECKPOINT CHANGE#
/u01/app/oracle/oradata/orcl/system01.dbf 2359407
/u01/app/oracle/oradata/orcl/flasharchive01.dbf 2359407
/u01/app/oracle/oradata/orcl/sysaux01.dbf 2359407
/u01/app/oracle/oradata/orcl/undotbs01.dbf 2359407
/u01/app/oracle/oradata/orcl/test01.dbf 2359407
/u01/app/oracle/oradata/orcl/users01.dbf 2359407

6 rows selected.

IEHEXAART, Start SCN=End SCN, FEEIRS.

4.2.2 YiRERERA

SQL> alter database open;

Database altered.

SQL> create table stu.t_test(id number,name varchar2(20));

Table created.

SQL> insert into stu.t_test values(1,'Alen’);

1 row created.

SQL> commit;

Commit complete.

SQL> insert into stu.t_test values(2,'LS");
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1 row created.

SQL> shutdown abort;
ORACLE instance shut down.
SQL> startup mount
ORACLE instance started.

Total System Global Area 788529152 bytes

Fixed Size 8625656 bytes
Variable Size 566231560 bytes
Database Buffers 209715200 bytes
Redo Buffers 3956736 bytes

Database mounted.
SQL> SELECT checkpoint_change# FROM v$database;

CHECKPOINT CHANGE#

2359410

SQL> SELECT NAME,checkpoint_change#,last change# FROM v$datafile;

NAME CHECKPOINT CHANGE# LAST CHANGE#
/u01/app/oracle/oradata/orcl/system01.dbf 2359410
/u01/app/oracle/oradata/orcl/flasharchive01.dbf 2359410
/u01/app/oracle/oradata/orcl/sysaux01.dbf 2359410
/u01/app/oracle/oradata/orcl/undotbs01.dbf 2359410
/u01/app/oracle/oradata/orcl/test01.dbf 2359410
/u01/app/oracle/oradata/orcl/users01.dbf 2359410

6 rows selected.

SQL> SELECT NAME,checkpoint_change# FROM v$datafile header;

NAME CHECKPOINT CHANGE#
/u01/app/oracle/oradata/orcl/system01.dbf 2359410
/u01/app/oracle/oradata/orcl/flasharchive01.dbf 2359410
/u01/app/oracle/oradata/orcl/sysaux01.dbf 2359410
/u01/app/oracle/oradata/orcl/undotbs01.dbf 2359410
/u01/app/oracle/oradata/orcl/test01.dbf 2359410
/u01/app/oracle/oradata/orcl/users01.dbf 2359410

6 rows selected.
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FEXHE, End SCNAZ,
RERAIESEIR:
SQL> alter database open;
Database altered.
SQL> select *from stu.t_test;

ID NAME

BEAert5E, HUBEITIISHITLHIRE:

alter database open
2018-07-31T711:38:19.854154+08:00
Ping without log force is disabled:
instance mounted in exclusive mode.
2018-07-31T711:38:19.960625+08:00
Beginning crash recovery of 1 threads
2018-07-31T711:38:20.115977+08:00
Started redo scan
2018-07-31T711:38:20.836838+08:00
Completed redo scan
read 458 KB redo, 68 data blocks need recovery
2018-07-31T711:38:20.964336+08:00
Started redo application at
Thread 1: logseq 2, block 249899, offset 0

oL
5 idie
I AT AT #ESystem checkpoint SCN'5 5Datafile Checkpoint SCN'?

FIH2AORACLESTEZ SIS 4iERSSystem checkpoint SCNEfIERT, FEE NS MEUEHERDatafile
Checkpoint SCN&?

ERE_:
1) MRiER=E, HEGESERIDatafile Checkpoint SCN, Start SCNFIEND SCNE#HE, X=/NSCNTEERZ|E
QT RIEHRI BRI ARES.

2) WSS R MRIRGIEHISIE, MSystem checkpoint&/\FStart SCNEYEND SCNE, iBRiIXESCNE, ]
AR S =HIN R E R S RHEHIS 4,
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SQL> alter tablespace users read only;

SQL> SELECT NAME,checkpoint_change#,last change# FROM v$datafile;

SQL> SELECT NAME,checkpoint_change# FROM v$datafile_header;

SQL> SELECT checkpoint_change# FROM v$database;
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