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NAME
PMAN - partition manager for Oracle range partitions on date column.

SYNOPSIS
pman

sid:=sid_name
table=owner _name.table_name
[next=<number>]
[keep=<number>[T]]
[merge=yh]
[archive=<number>]
[functional_bitmap_index=yh>
[show=y]
[help=y]
[debug=y]
[today=YYYYMMDD]

DESCRIPTION
Oracle table partitioning divides a usually agkatable into smaller more manageable units, the partitions.
Itis a simple “divide and conquéconcept, but offers tremendous benefits.

Patitioning greatly increased the database management capaBdity partition can be individually man-
aged, it can be dropped, truncatedyeah split, merged, and exchanged with a table.

While each partition can be individual queried, you do nettia change yourSQL to tale advantage of

the partitioning. The “partition pruningis done transparently via Oracle optimizdihe performance
increase is similar to that you can find your December bill easily in the folder of that month, instead of
going through a pile of paper of the past 5 years’ bills mixed together.

Patitioning, together with locally managed, uniform sizetkats, permanently solved the problem of data
fragmentation due to the data constantlyvenim and out of the table. The partitions dropped or truncated
release the entire space occupied to the residing tablespace. Thosevelgpenha endless hours during
weelends performing object regenization would appreciate the beauty of the this featurewéss the
consultants who bill those hours may not).

Simply speaking, there are 4 types of partitions:

- range partition for continuous values |ike date and nunber.
- list partition for discrete values like US fifty states.

- hash partition for random values like |license plates.

- conposite partition is partition within partition.

This article presentBMAN utility, which handles the range partition based on date column, which is the
most common type of partitioning.

The date can be either presented by Oracle internal date type or timestamp type, or by number type, for
example, 20070130 for January 30, 2007, or character type such as '20070130'.

WHAT PMAN DOES

PMAN manages the partitions through out the life cycle.

PMAN helps you to create partitions when you want tovedra non-partitioned table with mayears data
to partitioned table.

PMAN helps you to manage the partitions once yoretmm@rtitioned table. It creates wepartitions, drops
old partitions per your specification. It updates statistics, and validatetnde

PMAN can also help you to ngg daily partitions to monthly partitions, and monthly partitions to yearly
partitions if you like, and drop the merged (aveld)) partitions when you do not need them.
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HOW PMAN DOES IT

PMAN needs to knw how the table it operates on is partitiondtl.could query the dictionary and gets an
idea. But it is easier and more reliable just to look at the label on the partition.

Each partition needs to V®a rame to identify the partitionOracle does not care Wwo/ou name it as long
as you name it. The users either ddmiowv what a table partition is, or is agreeable with wheat¢he
name you use as long as her queries continue to run.

So here i®MAN'’s naming standard:

partition_name partitioned by

Y2004 YEAR with DATE/ TI MESTAMP type

M200407 MONTH wi t h DATE/ TI MESTAMP type

D20040704 DAY with DATE/ TI MESTAMP type

W20040705 WEEK wi th DATE/ TI MESTAMP type

P2004 YEAR with NUVBER/ CHAR type with date represented as YYYY
P200400 YEAR with NUVBER/ CHAR type with date represented as YYYYMM
P20040000 YEAR with NUVBER/ CHAR type with date represented as YYYYMVDD
P200407 MONTH wi t h NUMBER/ CHAR type with date represented as YYYYMM
P20040700 MONTH wi t h NUMBER/ CHAR type with date represented as YYYYMVDD
P20040704 DAY with NUMBER/ CHAR type with date represented as YYYYMVDD
PW20040705 VWEEK with NUVBER/ CHAR type with date represented as YYYYMVDD

Standard is good as long as it is easy to ¥glland it does not limit the application inyamway. With this
naming standard, it is quite easy to findvitbe table is partitioned, and\wdo add nev partitions, drop or
merge old partitions, etc.

PMAN FEATURES

We would like to tse an example go through the lifgcke of partition management, and demonstrate the
PMAN usage, features, and design decisions along the way.

01. CREATE INITIAL PARTITIONS
To dart a nev partitioned table, just create the table with the earliest partition manlilediyhis:

SQL> CREATE TABLE trade.settlenent (

2 settle id NUMBER,

3 settl e _date DATE

4 )

5 PARTI TI ON BY RANGE (settl e_date)

6 (PARTITI ON M200509 VALUES LESS THAN ( MAXVALUE));
Tabl e creat ed.

SQ.> ALTER TABLE TRADE. SETTLEMENT
2> ADD CONSTRAI NT pk_settlenment PRI MARY KEY (settle_id);

Tabl e al tered.
And let thePMAN takes care of the rest.
Please note:

— We aeate the last partition to be able to holy &mure rows without upper bound. This is conscious
decision for added reliabilityn case that you faet to create future partitions, all rows will go to the last
partition. This is not a ideal situation, but may be better than failure in most cases.

Then we can useMAN to create the rest of the partitionlSor example, the following command will create
two more partitions.
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$ pran sid: =$ORACLE_SI D t abl e=trade. settl ement next=2 show=n
The result is:

SQL> ALTER TABLE TRADE. SETTLEMENT
2 SPLIT PARTI TI ON M200509
3 AT (to_date(20051001, " YYYYMVDD ))
4 | NTO (PARTI TI ON M200509, PARTI TI ON M200510)
5 UPDATE GLOBAL | NDEXES
6

Tabl e al tered.

SQ.> ALTER TABLE TRADE. SETTLEMENT
2 SPLIT PARTI TI ON M200510
3 AT (to_date(20051101, "YYYYMVDD ) )
4 | NTO (PARTI TI ON M200510, PARTI TI ON M200511)
5 UPDATE GLOBAL | NDEXES
6
Tabl e al tered.
Please note:
— RMAN uses ‘SPLIT RARTITION” statement to split tev partitions as specified.

— The partition column is only needed one time when you create the partitioned table. It is not needed for
subsequent management. In other words, the partition column name is not programing parameter and need
not to be maintained outside the database.

— show=y option will produce thesQL statements without gnchanges on the database. This is useful if
you want to tesPMAN, or use PMAN as aSQL generatarlt is tedious and error prone to manually create
the SQL code to create marpartitions, saymonthly partitions for past 7 year&ou can leae the job to
PMAN.

— The next=<n> options create next <n> partitions nedath CURRENT partitions, which is the partition a
row with current date would go.

We gart with one partition M200509 which is the current partition for detes. ‘next=2" option creates 2
more partitions on top of M200509 partition, ending up with 3 partitions M200509, M200510, M200511.

02. MAINTAIN FUTURE PARTITIONS

Now suppose today is 10/15/2005, the current partition is M200510. If you want to precreate 3 future parti-
tions, you should use option “next=3". TI®MAN command is:

$ pman sid: =$ORACLE_SI D t abl e=trade. settl ement next=3 show=n t oday=20051015

Since there is already one future partitions M200FMAN will create just tvo more partitions. In other
words, PMAN will create none, or as maras fartitions necessary to maintain the number of future parti-
tions as requiredHowever, PMAN will not drop future partitions if the future partitions are more than what
you need.

Suppose today is indeed October 15, 2005, ydag in October 2005 for this example, you do not need to
use <today=YYYYMMDD> option. This option is needed only when you pretend today ieeedifdate.

03. MAINTAIN PAST PARTITIONS

While next=<n> option is the number of partitions yoowtd like to maintain after the current partition,
the keep=<n> is the number of partitions you would tix maintain before the current partition.

The PMAN command to drop all old partitions except the most recent 3 partitions are:
$ pman sid: =$ORACLE_SI D t abl e=trade. settl ement keep=3 show=n t oday=20060115
The result is:
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SQL> SELECT ’'partition="[partition_name
2 FROM dba_tab_partitions
3 WHERE t abl e_owner =" TRADE'
4 AND tabl e_name=' SETTLEMENT’
5 ORDER BY 1;

" PARTI TI ON=' [DPARTI TI ON_NAME

partiti on=M200509
partiti on=M200510
partiti on=M200511
partiti on=M200512
partiti on=M200601

SQ.> SELECT 'version=" [ VERSION from v$i nst ance;
" VERSI ON=' MVERSI ON

version=10.1.0.5.0
SQL> ALTER TABLE TRADE. SETTLEMENT

2 DROP PARTI TI ON M200509
3 UPDATE GLOBAL | NDEXES
4

Tabl e al tered.

— We e firstPMAN lists all the partitions in the time ordegince today is January 15, 2006, M200601 is
the current partition, M200509 through M200512 are 4 past partitions. Since we omdgpd knontls
data, the oldest partition M200509 is dropped.

— We e also that Oracleewsion is queried. This is because when you drop the partitions with data, most
likely there are, the global indess will become iwvalid. Oracle version 9i and 10g pide “UPDATE
GLOBAL INDEXES” clause to update the inges dmultaneously.

If it is an Oracle database version 8i and eknlditional SQL statements lik this:
ALTER | NDEX <owner >. <i ndex> REBUI LD COVMPUTE STATI STI CS;
will be executed insidePL/SQL

- If you specify the optiondep=<n>T instead ofdep=<n>PMAN will truncate the unwanted partitions
instead of dropping them. This could be useful if the table structure needs to be maintained, or future
restore is needed.

— The keep and next options can be used at the same time. Thisjishiscare normally setup, to drop one
old partition, and precreate amgartition each month for monthly partitioned tables Wparate these
two options for illustration purpose.

04. MERGE PAST PARTITIONS

The merge option will merge prior monthly partitions to yearly partitions, and prior daily partitions to
monthly partitions. In ourxample, the following 3 partitions in previous year (refatp the current parti-
tion)

M200510
M200511
M200512

will merge to A2005, where A stands for Areéi
ThePMAN command is:
$ prman sid: =$ORACLE_SI D t abl e=trade. settl ement nerge=y show=n t oday=20060115

The result is:
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SQL> ALTER TABLE TRADE. SETTLEMENT MERCE PARTI TI ONS
M200510, M200511

| NTO PARTI TI ON

M200511a

UPDATE GLOBAL | NDEXES

OO, WN

Tabl e al tered.

SQL> ALTER TABLE TRADE. SETTLEMENT MERCE PARTI TI ONS
M200511a, M200512

| NTO PARTI TI ON

M200512a

UPDATE GLOBAL | NDEXES

OO, WN

Tabl e al tered.

SQ.> ALTER TABLE TRADE. SETTLEMENT RENAME PARTI TI ON M200512a
2 to A2005;

Tabl e al tered.
05. DROP MERGED (ARCHIVED) PARTITIONS
The archve gotion is just lile the keep option, but operate on the merged (aedhpartitions.

To illustrate this feature, let us fast faavd the clock one year: you created all 2006 partitions, andvegchi
them.

The followingPMAN commands to simulate this process.

$ prman sid: =$ORACLE_SI D t abl e=trade. settl ement next=12 show=n t oday=20060115
$ prman sid: =$ORACLE_SI D t abl e=trade. settl ement nerge=y show=n t oday=20070115

The first command will create 12 partitions, bringing the last partition to M200701, and the second com-
mand will merge all 2006 partitions.

Now we havetwo archived partitions A2005 and A2006. Suppose your site yakcto keep the data for 1
year besides the current yegou can use the arct@ gption to drop all archvied partitions except the most
recent one.

ThePMAN command to do this is:
$ prman sid: =$ORACLE_SI D t abl e=trade. settl ement archi ve=1 show=n t oday=20070115
which simply does:
SQ.> ALTER TABLE TRADE. SETTLEMENT
2 DROP PARTI TI ON A2005
3 UPDATE GLOBAL | NDEXES
4
Tabl e al tered.
today option would be useful if you need to geR006 partitions in the year 2008. You do not need to use
the option if you run the command in year 2007.
ORACLE CONSIDERATIONS
STATISTICS

It was not shown in the exampleytiPMAN does gather statistics for the partitions it touched, including
split partitions, and merged partitions. Example:

perl v5.8.8 2007-04-23 5



PMAN(1) UserContributed Perl Documentation PMAN(1)

SQL> BEG N
2 DBMVB_STATS. GATHER TABLE_STATS (
3 OWNNAVE => ' TRADE ,
4 TABNANE => ' SETTLEMENT ,
5 PARTNAVE => ' M200511" ,
6 GRANULARI TY => ' PARTI TION ,
7 CASCADE => TRUE,
8 ESTI MATE_PERCENT => 20
9 )
10 END;
11/

In normal situation, the last partition is future partition and empte newly split partitions are therefore
empty as well. But zero statistics is meaningful statistics, while no statistics is not.

INDEXES
PMAN generate statements to rebuild local weddfor the partitions it touched:

SQL> ALTER TABLE TRADE. SETTLEMENT MODI FY PARTI TI ON M200511
2 REBUI LD UNUSABLE LOCAL | NDEXES;

In normal situation, we split empty partitions which will not madcal indees unusable.

PMAN also generates statements to rebuild globalxiexléor Oracle 8i and bel, and uses‘UPDATE
GLOBAL INDEXES” f or Oracle 9i and ahe.

TABLESPACES

One of the advantages of partitioning is we can put different partitions feredif disks for performance
and capacity planning.

PMAN is designed for maintaining a constant of number of partitions gowponstant or slowly gmwing
amount of disk space. It does not 0T88LESRACE clause for partitions. As a result, the split table parti-
tions and inde partitions remain in the same tablespaces whesedti# out, respectiely.

You can expand its usage by periodically moving the last partitions to tablespaces; or add
TABLESRACE clause to put January partitions on January tablespace, February partitions on January
tablespace, etc.

FUNCTIONAL BITMAP INDEX

In normal situation, the last partition should be emptywaay. It is more important to keep that way if you
are running Oracle prior to Oracle 9.0.1 angéha tinctional bitmap index.

This is because when we split a non-empty partition, the functional bitmay (izxae all other indees)

will become iwalid. Rehuiilding the functional bitmap inaefor a partition will cause entire table scanned

due to the Oracle bug 1987514. Depending on the size of the table, this could be a problem. So in this
case, it is better to drop the indand recreate it.

The bug is about functional local inden general (bitmap indeis dways local), but we only hadkperi-
ence with functional bitmap index. The bug is supposedly fixed in Oracle 9.0.1.
PORTABILITY

PMAN is written is portable shell, which runs on ory ghatforms that has ksh or bash. It has been tested on
various combinations of shell (ksh, bash), Oracle databastons (8i, 9i, and 10g), and operatingisn-
ments (Solaris;iPUX, AIX, and Cygwin).
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CAVEATS

AlthoughPMAN naming standard does not posg Bmitation of the use of partitions, as said eaylieere
would a problem if your @yanization may use a different standard.

There are tw slutions to sole the problem if you w&nt to use pman: to change the partition name to the
PMAN standard if the partition name is not an externally exposed interface; or to change the pman to fit
your existing standard. If your naming standard does not include the informatiothédable is parti-

tioned (for example, yearlynonthly, etc), then you hee  modify the program to accept the information,
creating one more piece of loose part.

It is certainly possible to ke a gneric program without using the naming wattion, just like it is possi-
ble, but more difficult, to do premise wiring without color coding standardias®, unless you opt to ran-
domly generate partition names, yowédo havea naming comrention aryway. It is just a different stan-
dard.

The standard difference is not a technical issuee tilkure difference, while it causes confusion, it creates
opportunities and makes life more interesting.

SUMMARY

PMAN can help you to create partitioned tables, owvedrregular tables to partitioned tables. It can help
you to manage the partitions. It can also be usedsas generatarif that is what you want to do.

PMAN is simple, generic, portable, and reliable.
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VERSION HISTORY
version 4.6, 2007-03-19.

»  Fixed merge option for P600 case (P20040900).
version 4.5, 2007-03-17.

»  Fixed rebuilding global indefor 8i with PL/SQL code.
version 4.4, 2007-02-15.

* Added Cygwin support.
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version 4.3, 2007-01-30.

* Updated generic functions; make code more portable (ksh88, bash).

* Added today option to pretend we are running on that day.
version 4.2, 2005-08-11.

*  Added userid option for a major telecom compbacause the
DBE's can not connect as sysdba, and oratab is owned by root.

version 4.1, 2005-01-22.
* Added archie qotion.
version 4.0, 2005-01-20.

. Added merge option famYYYYMM , DYYYYMMDD , PYYYYYMM, PYYYYYMMOO,
andPYYYYYMMDD to merge the monthly partition belonging to previous
year to yearly partition, and daily partition belonging to previous
month to monthly partition. The merged partition is named as
A<number> indicating archied partition, which do not participate
keep and next operation.

version 3.1, 2004-08-18.
. Padding vhum foPYYYYO00, PYYYY0000, PYYYYMMOO.
version 3.0, 2004-06—24.

*  Added support for global indes with help from Sheck C:
(1) “UPDATE GLOBAL INDEXES” f or 9i database;
(2) “ALTER INDEX ... REBUILD COMPUTE SRTISTICS' f or 8i database.

* Added 3 more parition scenarié=r'YYY00, PYYYY0000, PYYYYMMOQO.

» Changed ANALYZE " statement to DBMS_STATS’” p er recommendation
from Sheck C.

version 2.1, 2004—-04-01.
* Added the option to truncate the old partion instead of drop.
version 2.0, 2004—-03-19.

. rewritten without use oSNU date or Perl.
. handle 8 cases.

* renamed from “split_partto ‘‘pman” f or marketing purpose.
version 1.3, 2002-02-07.

* Added help=pdf and /usr/perl5/bin checking.

version 1.2, 2002-01-28.

*  When KEEP=<null>, ignor#IN (partition_name).
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version 1.1, 2002-01-23.
* Changed “i++' to use “i=$(next_daybi )".
version 1.0, 2001-12-18.

* Based orPL/SQL code from David Xiao.
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