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Abstract

This paper will discuss the management of rollback segmentsin an Oracle database. Rollback segment creation,
modification, and deletion will be presented. Effectively setting the parameters for rollback segmentswill aso be
discussed.

Creating Rollback Segments

Rollback segments are used to hold the old images of rows that are modified or deleted; thus allowing an undo of a
transaction. Rollback segments are the only type of segment that are created and managed by the database
administrator. 1f a database has tablespaces other than the system tablespace, a minimum of two rollback segments
isrequired. The basic syntax for the CREATE ROLLBACK segment command is:

CREATE [PUBLI C] ROLLBACK SEGVENT segment_name
STORAGE(I NI TI AL n[ k| nj

NEXT  n[k|ni

M NEXTENTS n

MAXEXTENTS n

OPTI MAL n[K| ni)

A rollback segment is private by default, which meansthat only the current instance has access to the rollback
segment. A private rollback segment is available for asingle instance. Private rollback segments are specified in
theinitialization parameter ROLLBACK_SEGMENTS and are available to all users. Oracle determines the
number of public rollback segments to access based upon the initialization parameters TRANSACTIONS and
TRANSACTIONS PER_ROLLBACK_SEGMENT. All users have accessto public rollback segments.

To create arollback segment issue the CREATE ROLLBACK segment command.

SQL> CREATE ROLLBACK SEGMENT rbsi
STORAGE(| NI TI AL 20K
NEXT 20k
M NEXTENTS 20)
TABLESPACE rol | back_dat a;

Rol | back segment creat ed.
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Optimal Parameter

The Optimal parameter is used to specify the size to which arollback segment will shrink after automatically
extending itsdf. If the optimal parameter is not specified when arollback segment is created, any additional extents
dynamically allocated for the rollback segment will remain alocated. By setting the optimal parameter the database
administrator can control the size of rollback segments. The optimal parameter is set in a number of bytes,
kilobytes, or megabytes and is typically set based on the extent size and minimum number of extents. The
minimum size for the optimal parameter is minextents * extent_size (plus some room for overhead information).

Altering a Rollback Segment

The ALTER ROLLBACK SEGMENT command is used to modify parameters for existing rollback ssgments. The
full syntax for the ALTER ROLLBACK SEGMENT command includes:

ALTER ROLLBACK SEGVENT segnent _name
[ STORAGE( NEXT n
MAXEXTENTS n) ]
[ ONLI NE| OFFLI NE]
[ SHRINK TO n]

The segment_name is the name of the rollback segment to be modified. The storage clause alows modification of
the next extent size or the maximum number of extents (maxextents). The rollback segment may be brought online
or taken offline dynamically. The shrink option allows the rollback segment to be reduced to the size specified or
thevalue set in the OPTIMAL parameter. If no size is specified the value specified by the OPTIMAL parameter is
used.

When arollback segment is created it isinitialy offline, and not available for use. To make arollback segment
available it must be brought online by issuing an ALTER ROLLBACK SEGMENT command.

SQL> ALTER ROLLBACK SEGVENT
rbsl ONLI NE;

Rol | back segment altered.

Therollback segment will remain online until the next time the instance is shut down. To make a rollback segment
continuoudly available it must be specified in theinit.orafile in the ROLLBACK_SEGMENTS parameter.
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Rollback Segment Assignment

Transactions are assigned to rollback segmentsin a round-robin manner attempting to keep all rollback segments
equally busy. In this example all three rollback segments are equally “busy,” they each have one active transaction.

RBS1
TRX1

RBS2

TRX2

RBS3

TRX3

When transaction 4 requires rollback segment space, it will be assigned to RBS1. If atransaction exceeds the
number of blocksin its extent, a second extent is allocated. Rollback segments arefilled in acircular fashion so
that old datais available for the longest time possible. If arollback segment extends as far as possible, a wrap will
occur, causing old transactions to be overwritten. If thefirst transaction in the rollback segment is ill active (i.e.,
ait has not been committed), the wrap will fail and the user will recelve an error message. A single transaction

must always begin and end in the same rollback segment — transactions cannot span rollback segments.

Dropping Rollback Segments

If arollback segment is no longer needed, or theinitial extent size needs to be changed it can be removed by issuing
the DROP ROLLBACK SEGMENT command. If the rollback segment isonline, it must be taken offline prior to

issuing the drop command.

SQ> ALTER ROLLBACK SEGMENT rbsl OFFLI NE;

Rol | back segment altered.
SQL> DROP ROLLBACK SEGMVENT rbsi;

Rol | back segment dropped.
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Monitoring Rollback Segments

Two data dictionary tables contain information regarding rollback segments: DBA_ROLLBACK_SEGS and
V$ROLLSTAT. Toobtain alist of rollback segments and their status query the DBA_ROLLBACK_SEGS table.

SQL> SELECT segnent _nane, st at us
FROM dba_r ol | back_segs;

SEGVENT_NAME STATUS
SYSTEM ONLI NE
RB_TEMP OFFLI NE
RB1 ONLI NE
B2 ONLI NE
RB3 ONLI NE
RB4 ONLI NE
RB5 ONLI NE
RB6 ONLI NE
RB7 ONLI NE
RB8 OFFLI NE
RB9 OFFLI NE

To determine the value for the optimal parameter, the dynamic performance table VSROLLSTAT must be queried.

SQL> SELECT segnent _nane,
optsize "Optimal"
FROM v$rol | stat,
dba_rol | back_segs
WHERE usn = segnent _id;

SEGVENT_NAME Opti mal
SYSTEM

RB1 307200
RB2 307200
RB3 307200
RB4 307200
RBS5 307200
RB6 307200
RB7 307200

8 rows sel ected

The VSROLLSTAT dynamic performance table a so contains important information regarding shrinks, wraps, and
automatic extends. All of these actions are performed dynamically by the database at the expense of processing
time. To monitor these activities, query the VSROLLSTAT dictionary table.

SQ.> SELECT nane,
ext ends,
wr aps,
shrinks
FROM v$rol I stat r,
v$rol I nane n
VWHERE r.usn = n.usn;
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A large number of extends would indicate the need to increase the extent size for the rollback segment. High
numbers of wraps would cause a decreased amount of data available for “old images’ required by long running
gueries and indicate a need for increasing the maximum size of the rollback segment. High numbers of shrinks
could be reduced by increasing the size of the optimal parameter. To force arollback segment to shrink back to the
OPTIMAL size issue the following command:

SQ> ALTER ROLLBACK SEGMENT rbs_name SHRI NK;

The SHRINK option also alows the specification of asize (in bytes). The default shrink will be back to the value
specified by the OPTIMAL parameter.

Determining Transaction Size

The transaction size in bytes can be determined using the VSROLLSTAT dynamic performancetable. The
WRITES column in the VSROLLSTAT dictionary table contains the number of bytes written to the rollback
segment. A temporary table may be created to store the beginning and ending bytesin arollback segment based on
a specific transaction.

SQL> CREATE TABLE tran_size
(begi n_bytes number,
end_byt es nunber);

An insert statement can be used to retrieve the current number of bytes in a specific rollback segment and write that
number to the column begin_bytes.

SQL> | NSERT | NTO tran_si ze
(begi n_byt es)
(SELECT writes
FROM v$rol I stat r,
v$roll nane n
WHERE r.usn = n.usn
AND name = 'RB1');

Next, usea SET TRANSACTION command to specify the rollback segment that will be used to hold the undo data
for thetransaction. The SET TRANSACTION command must be the first command issued following a transaction
control statement. This means that you must issue a COMMIT or ROLLBACK prior toissuing the SET
TRANSACTION command.

SQ> COW T;
SQL> SET TRANSACTI ON USE ROLLBACK SEGMVENT rbl;
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The transaction can then be issued.

SQL> DELETE FROM i nvoi ce
WHERE i nvoi ce_date < '01- JAN-99';

Insert the new value from the VSROLLSTAT writes column into the tran_size table end_bytes column.

SQL> UPDATE tran_size
SET end_bytes = (SELECT wites
FROM v$rol I stat r,
v$roll nane n
WHERE r.usn = n.usn
AND nanme = 'RB1');

The ending bytes minus the beginning bytes will provide the transaction size.

SQL> SELECT end_bytes - begi n_bytes "Required Bytes"
FROM tran_si ze;

Transaction sizes can be useful in determining the extent size for rollback segments. If it were possible to
determine the “average’ transaction that would occur in the database, along with the largest transaction size those
two numbers can be used to set the size of the rollback segment extents.

The number of extents required for each rollback segment would be based on the number of concurrent users
accessing the database, and the desired numbers of usersthat should be assigned to each rollback segment. A
typical number of transactions per rollback segment are four. If the number of concurrent users were 40, then the
typical number of rollback segments required would be 10.
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Conclusion

Rollback Segments are created and managed by the database administrator and contain the old data that allows a
user to undo atransaction. Monitor rollback segments through the data dictionary tables VSROLLSTAT and
DBA_ROLLBACK_SEGS.
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