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NAME

Ora2Pg — Oracle to PostgreSQL database schemvartam

DESCRIPTION

Ora2Pg is a free tool used to migrate an Oracle database to a PostgreSQL compatible schema. It
connects your Oracle database, scan it automaticallyxrates its structure or data, it then generates
SQL scripts that you can load into your PostgreSQL database.

Ora2Pg can be used fronveese engineering Oracle database to huge enterprise database migration or
simply to replicate some Oracle data into a PostgreSQL database. It is really easy to used and doesn
need ap Oracle database kmdedge than providing the parameters needed to connect to the Oracle
database.

FEATURES

Ora2Pg consist of a Perl script (ora2pg) and a Perl module (Ora2Pg.pm), the only thingeyt ha
modify is the configuration file ora2pg.conf by settingsi to the Oracle database and optionaly the
name of a schema. Once tlatbne you just hae © set the type of export you amt: TABLE with
constraints, VIEW, TABLESRACE, SEQUENCE INDEXES, TRIGGER GRANT, FUNCTION,
PROCEDURE PACKAGE, PARTITION, TYPE, and DATA.

By default Ora2Pg exports to a file that you can load into PostgreSQL with the psql cdligsmt, lcan
also import directly into a PostgreSQL database by settimsitsinto the configuration file. With all
configuration options of ora2pg.conf yowhdull control of what should be exported andvho

Features included:

— Export full database schema (tables, views, sequences, indexes), with
unique, primary, foreign key and check constraints.

— Export grants/privileges for users and groups.

— Export range and list partition.

— Export a table selection (by specifying the table names).

— Export Oracle schema to a PostgreSQL 7.3+ schema.

— Export predefined functions, triggers, procedures, packages and
package bodies.

— Export full datas or following a WHERE clause.

— Export Oracle views as PG tables.

— Export Oracle user defined types.

— Provide basic help for converting PLSQL code to PLPGSQL.

— Wbrks on any plateform.

Ora2Pg do its best to automatically eem your Oracle database to PostgreSQL but theti’ manual
works to do. The Oracle specifieL/SQL code generated for functions, procedures, packages and
triggers has to be veewed to match the PostgreSQL syntaxouYwill find some useful
recommandations on porting Oraéle/SQL code to PostgreSQRL/PGSQLat “Converting from other
Databases to PostgreSQIlsection: Oracle (http://wiki.postgresql.org/wiki/Main_Page).

INSTALLATION

All Perl modules can alays be found aCPAN (http://search.cpan.gf). Just type the full name of the
module (ex: DBD::Oracle) into the search input box, it will brings you the page for download.

Releases of Ora2Pg stay at PgFoundry (http://pgfoundry.org/projects/ora2pg/).

Requirement

You need a modern Perl distribution (perl 5.6 and more)ptieand DBD::Oracle Perl modules to be
installed. These are used to connect to the Oracle datalasistall DBD::Oracle and ha it
working you need to he the Oracle client libraries installed and thB2ACLE_HOME environment
variable must be defined.

Optional

By default Ora2Pg dumps export to flat files, to load them into your PostgreSQL database you need the
PostgreSQL client (psql). If you ddriaveit on the host running Ora2Pg you cawajs transfer these

files to a host with the psql client installed. If you prefer to load export 'on the fly’, the perl module
DBD::Pg is required.

Ora2Pg allav to dump all output int a compressed gzip file, to do that you need the Compress::Zlib
Perl module or if you prefer using bzip2 compression, the program bzip2 musdilable in your
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PATH.

Installing Ora2Pg
Like any ather Perl Module Ora2Pg can be installed with the following commands:

tar xzf ora2pg-6.x.tar.gz
cd ora2pg-6.x/

perl Makefile.PL

make && make install

This will install Ora2Pg.pm into your site Perl repositama2pg into /usr/bin/ and ora2pg.conf into
letclora2pgl/.

Packaging
If you want to build binary package for your preferred Linux distributiore tabok at the packaging/
directory of the source tarball. Thesaerything to liild RPM, Slackware and Debian packages. See
README file in that directory.

CONFIGURATION
Ora2Pg configuration can be as simple as choose the Oracle databgm@ttared choose thexgort
type. This can be done in the minute.

By reading this documentation you will also be able to:

— Select only certain tables and/or column for export.

— Rename some tables and/or column during export.

— Select datas to export following a WHERE clause per table.
— Delay database constraints during data loading.

— Compress exported data to save disk space.

- and much more.

The full control of the Oracle database migration ietakhough a single configuration file named
ora2pg.conf. The format of this file consist in a directiame in upper case folleed by tab character
and a alue. Commentare lines beginning with a #.

Ora2Pg usage
By default Ora2Pg will look for /etc/ora2pg/ora2pg.conf configuration file, if the file exist you can
simply execute:

/usr/bin/ora2pg

If you want to call another configuration file, justgihe path as command line argument:
/usr/bin/ora2pg ——config /etc/ora2pg/new_ora2pg.conf

Here are all command line parametersilable since version 6.2:

Usage: ora2pg [-dhvp] [-—option value]

—d | ——debug . E nable verbose output.

—-h | ——help . P rint this short help.

-V | ——version . S how Ora2Pg Version and exit.

—c | ——conf file . Used to set an alternate configuration file than the
default /etc/or2pg/ora2pg.conf.

-l | ——log file . Used to set a log file. Default is stdout.

-0 | ——out file . U sed to set the path to the output file where SQL will

be written. Default: output.sql in running directory.
-t | ——type export: Used to set the export type. It will override the one

given in the configuration file (TYPE).
-p | ——plsql . E nable PLSQL to PLPSQL code conversion.
—s | ——source dsn : Allow to set the Oracle DBI datasource.
—-u | ——user user : Used to set the Oracle database connection user.
-w | ——password pass: Used to set the password of the Oracle database user.
—-n | ——namespace schema: Used to set the Oracle schema to extract from.

Previous version do not accepyyammmmand line parameter than the path to the configuration file.
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Oracle database connection
Theres 5 onfiguration directies to ontrol the access to the Oracle database.

ORACLE_HOME
Used to setORACLE_HOME ervironment variable to the Oracle libraries required by the
DBD::Oracle Perl module.

ORACLE_DSN
This directive is used to set the data source name in the form stab@am@SN. For example:

dbi:Oracle:host=oradb_host.mydom.dom;sid=TEST
or
dbi:Oracle:DB_SID
TheSID must be declared in tt#®ORACLE_HOMietwork/admin/tnsnames.ora file.

ORACLE_USERetORACLE_PWD
These tw directives ae used to define the user and passior the Oracle database connection.
Note that if you can it is better to login as Oracle super adminoid grants problem during the
database scan and be sure that nothing is missing.

USER_GRANTS
Set this directie o 1 if you connect the Oracle database as simple user and doveonbagh
grants to extract things from tixBA_... tables. It will use tablesLL_... instead. Note that this
will not works withGRANT export.

TRANSACTION
This directve may be used if you want to change theaddf isolation leel of the data xport
transaction. Default is moto set the l@el to a srializable transaction to ensure data consigtenc
The allowed values for this direeti ae:

readonly: 'SET TRANSACTION READ ONLY",

readwrite: 'SET TRANSACTION READ WRITE',

serializable: 'SET TRANSACTION ISOLATION LEVEL SERIALIZABLE'
committed: 'SET TRANSACTION ISOLATION LEVEL READ COMMITTED,

Releases before 6.2 used to set the isolatiahtle READ ONLY transaction but in some case this
was kreaking data consisteynso row default is set tGSERIALIZABLE.

Testing
Once you hee t the Oracle databa®sN you can gecute ora2pg to see if it works. By deft the
configuration file will &port the database schema to a file called 'output.sajke & bok in it to see if
the schema has been exported.

Take me time here to test your installation as most of the problem dake here, the other
configuration step are more technical.

Trouble shooting
If the output.sql file has not exported anything else than the Pg transaction header and foater there
two possible reasons. The perl script ora2pg dump an ORA-XXX,dfrar mean that yo®SN or
login information are wrong, check the error and your settings and try again. The perl script says
nothing and the output file is empty: the user has not enough right to extract something from the
database. Try to connect Oracle as super user eratélok at directie USER_GRANTSabove and at
next section, especiallly tt®CHEMA directive.

Oracle schema to export
The Oracle database export can be limited to a specific Schema or Namespace, this can be mandatory
following the database connection user.

SCHEMA
This directve is uised to set the schema name to use during expde.care that this direate is
case sensite. For example:

SCHEMA APPS

will only extract objects associated to thiePSschema.
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EXPORT_SCHEMA
By default the Oracle schema is naperted into the PostgreSQL database and all objects are
created under the default Pg namespace. If you want to also export this schema and create all
objects under this namespace, setBREORT_SCHEMAdirective © 1. This will set the schema
search_path at top okport SQL file to the schema name set in th@HEMA directive with the
default pg_catalog schema. If you want to change this path, use thevdiP€tSCHEMA

PG_SCHEMA
Allow you to defined/force the PostgreSQL schema to use. The value can be a coma delimited list
of schema name. By default if you SEXPORT_SCHEMAto 1, the PostgreSQL schema
search_path will be set to the schema name setlas of theSCHEMA directive dus the dediult
pg_catalog schema as follow:

SET search_path = $SCHEMA, pg_catalog;

If you setPG_SCHEMAto something lik “user_schema, publid or example the search path will
be set lile this:

SET search_path = $PG_SCHEMA,;
—— SET search_path = user_schema, public;

This will force to not use the Oracle schema set irsthieEMA directive.

SYSUSERS
Without explicit schema, Ora2Pg will export all objects that not belongs to system schema or role:
SYS, SYSTEM, DBSNMP, OUTLN, PERFSTET. Following your Oracle installation you may \lea
several other system role definedo pend these users to the schexausion list, just set the
SYSUSERS configuration directie b a coma separated list of system user to exclude. F
example:

SYSUSERS INTERNAL,SYSDBA
will add userdNTERNAL andSYSDBAto the schema exclusion list.

Export type
The export action is perform folldng a single configuration diregé 'TYPE, some other add more
control on what should be really exported.

TYPE
Here are the different values of thePE directive, default iISTABLE:

— TABLE: Extract all tables with indexes, primary keys, unique keys,
foreign keys and check constraints.

— VIEW: Extract only views.

— GRANT: Extract roles converted to Pg groups, users and grants on all
objects.

— SEQUENCE: Extract all sequence and their last position.

— TABLESPACE: Extract storage space, need PostgreSQL >= v8.

— TRIGGER: Extract triggers defined following actions.

— FUNCTION: Extract functions.

- PROCEDURES: Extract procedures.

— PACKAGE: Extract packages and package bodies.

— DATA: Extract datas as INSERT statement.

— COPY: Extract datas as COPY statement.

— PARTITION: Extract range and list Oracle partitioning.

— TYPE: Extract user defined Oracle type.

Only one type of export can be perform at the same time sor#iedirective nust be unique. If
you have nore than one only the last found in the file will be registered.

Some @&port type can not or should not be load directly into the PostgreSQL database and still
require little manual editing. This is the case GRANT, TABLESRACE, TRIGGER FUNCTION,
PROCEDURE TYPE and PACKAGE export types especially if you ti@ PLSQL code or Oracle
specificsQLin it.

For TABLESRACE you must ensure that file path exist on the system.
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Note that you can chained multiple export byir to theTYPE directive a ®ma separated list of
export type.

The PARTITION export is a work in progress as table partition support is not yet implemented into
PostgreSQL. Ora2Pg will ceert Oracle partition using table inheritence, trigger and function
workaround. See document at Pg site:
http://www.postgresql.org/docs/current/intereefildl-partitioning.html This n& feature in
Ora2Pg has not been widly tested so feel free to repptiuanand patch.

The TYPE export allav export of user defined Oracle type. If you damse the ——plsgl command
line parameter it simply dump Oracle user type asis else Ora2Pg will try tertcdnto
PostgreSQL syntax.

SHOWTABLEID
Display table extraction indice and exit program (do not perforynegport) if you set it to 1.
Default is 0 disable. Use this dirediif you want to later export from table at indice N1 to indice
N2 with other directies MIN andMAX).

Limiting object to export
You may want to export only a part of an Oracle database, here are a set of configuratimedinectti
will allow you to control what parts of the database should be exported.

TABLES
This directve dlow you to set a list of tables on witch the export must be limited, excluding all
other tables. The value is a space separated list of table name to export.

EXCLUDE

This directve is the opposite of the pvus, it allav you to define a space separated list of table
name to exclude from the export.

WHERE
This directve dlow you to specify aVHERE clause filter when dumping the contents of tables.
Value is construct as fole: TABLE_NAME[WHERE_CLAUSH, or if you hare anly one where
clause for each table just put the where clause as value. Both are possible too. Here are some
examples:

# Global where clause applying to all tables included in the export
WHERE 1=1

# Apply the where clause only on table TABLE_NAME
WHERE TABLE_NAME[ID1='001"]

# Applies two different clause on tables TABLE_NAME and OTHER_TABLE
# and a generic where clause on DATE_CREATE to all other tables
WHERE TABLE_NAME[ID1='001' AND ID1='002] DATE_CREATE > '2001-01-01' OTHER

Any where clause not included into a table name bracket clause will be applied xpcateée
table including the tables defined in the where clause. WWE&RE clauses are very useful if you
want to archie ©me datas or at the opposite only export some recent data.

MIN
Extract will begin at table with indice number set as value. You shoul8H@®&TABLEID before
to know the corresponding table ids. Default value 0, disabled.

MAX
Extract will ended at table with indice number set as value. Default value 0, disabled.

Modifying object structure
One of the great usage of Ora2Pg is its flexibility to replicate Oracle database into PostgreSQL
database with a different structure or schema. Thdirede configuration direstés that allav you to
map those differences.

MODIFY_STRUCT
This directve dlow you to limit the columns to extract for avgn table. The glue consist in a
space separated list of table name with a set of column between parenthesis as follow:
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MODIFY_STRUCT NOM_TABLE(nomcoll,nomcol2,...)
for example:
MODIFY_STRUCT T_TESTI(id,dossier) T_TEST2(id,fichier)

This will only extract columns 'id’ and 'dossier’ from table T_TEST1 and columns 'id’ and
fichier’ from the T_TEST2 table.

REPLACE_TABLES
This directie dlow you to remap a list of Oracle table name to a PostgreSQL table name during
export. The value is a list of space separated values with the following structure:

REPLACE_TABLES ORIG_TBNAMEL1:DEST_TBNAMEXRIG_TBNAMEZ2:DEST_TBNAME2

Oracle tablesORIG_TBNAME1 and ORIG_TBNAME2 will be respectiely renamed into
DEST_TBNAMElandDEST_TBNAME2

REPLACE_COLS
Like table name, the name of the column can be remapped ter@iiifname using the folkong
syntaxe:

REPLACE_COLS ORIG_TBNAME(ORIG_COLNAME1:NEW_COLNAME1,0RIG_COLNA
For example:
REPLACE_COLS T_TEST(dico:dictionary,dossier:folder)

will rename Oracle columns 'dico’ and 'dossier’ from table T_TEST inte n@me dictionary’
and ’folder’.

PostgreSQL Import
By default comersion to PostgreSQL format is written to file 'output.sgl’. The command:

psql mydb < output.sql
will import content of file output.sql into PostgreSQL mydb database.

DATA_LIMIT
When you are performinATA or COPY export Ora2Pg proceed by chunk of 1000 tuples for
speed impreement. Tuples are stored in memory before being written to disk, so if goti w
speed and h& enough system resources you canvwgthis limit to an upper value forxample:
100000 or 1000000. A value of 0 mean no limit so that all tuples are stored in memory before
being flushed to disk.

OUTPUT
The Ora2Pg output filename can be changed with this dieeBtefault value is output.sql. if you
set the file name with extension .gz or .bz2 the output will be automatically compressed. This
require that the Compress::Zlib Perl module is installed if the filenate@son is .gz and that
the bzip2 system command is installed for the .bz2 extension.

BZIP2
This directve dlow you to specify the full path to the bzip2 program if it can not be found in the
PATH environment variable.

FILE_PER_TABLE
Allow data export to be sead in one file per table/vis. The files will be named as
tablename_OUTPUTWhere OUTPUT is the value of the corresponding configuration divecti
You can still use .gz xor .bz2 extension in theTPUT directive o enable compression. Daflt O
will save dl data in one file, set it to 1 to enable this feature. This is usable only dimgor
COPY export type.

If you want to import data on the fly to the PostgreSQL database yi thiee configuration
directives to ®t the PostgreSQL database connection. This is only possible GotY’ or ' DATA’
export type as for database schema tisame’eal interest to do that.

PG_DSN
Use this directie © st the PostgreSQL data source namespace using DBD::Pg Perl module as
follow:
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dbi:Pg:dbname=pgdb;host=localhost;port=5432
will connect to database 'pgdb’ on localhost at tcp port 5432.

PG_USERandPG_PWD
These tw directives are used to set the login user and password.

Taking export under control
The following other configuration direess interact directly with the export process anekgjou fine
granuality in database export control.

SKIP
For TABLE export you may not want to export all schema constraints SKie configuration
directive dlow you to specify a space separated list of constraints that should nrpdrted.
Possible values are:

— f keys: turn off foreign key constraints

— pkeys: turn off primary keys

ukeys: turn off unique column constraints
i ndices: turn off all other index types
checks: turn off check constraints

For example:
SKIP indices,checks
will removed indexes ans check constraints from export.

KEEP_PKEY_NAMES
By default names of the primargkin the source Oracle database are ignored apddémes are
created in the target PostgreSQL database with the PostgreSQL internal default naming rules. If
you want to presese/Oracle primary ky rames set this option to 1.

FKEY_DEFERRABLE
When exporting tables, Ora2Pg normally exports constraints aarthef they are non-deferrable
they are exported as non-deferrable. wwer, non-deferrable constraints will probably cause
problems when attempting to import data to Hdpe FKEY_DEFERRABLE option set to 1 will
cause all foreigndy cnstraints to be exported as deferrable.

DEFER_FKEY
In addition, whenxgporting data th®©EFER_FKEYoption set to 1 will add a command to defer all
foreign key mnstraints during data export. Constraints will then be atbeit the end of each
transaction.

DISABLE_TABLE_TRIGGERS
This directve is used to disables triggers on all tableDPY or DATA export modes during data
migration. The possiblealues are 0 to enable trigget’SSERto disable userdefined triggers and
ALL to disable userdefined triggers as well as incliRiesystem triggers.

DISABLE_SEQUENCE
If set to 1 disables alter of sequences on all tables dam®y or DATA export mode. This is used
to prevent the update of sequence during data migration. Default is 0, alter sequences.

NOESCAPE
By default all datas exported #$SERT statement are escaped, if you experienge problem
with that set it to 1 to disable character escaping during data export.

PG_NUMERIC_TYPE
This directve %t to 1 replace portable numeric type into PostgreSQL internal type as numeric(p,s)
type is much slower than the fdifent PostgreSQL numeric types. Oracle data WBER(p,S)
is approximatiely converted to smallint, intger, bigint, real and float PostgreSQL numeric type
following the precision. If you ha lot of monetary fields you should presetiie numeric(p,s)
Pg data type if you need very good precisiddMBER without precision are set to float unless
you redefine it with th® EFAULT_NUMERIC configuration option.

DEFAULT_NUMERIC
NUMBER without precision are caerted by default to float iPG_NUMERIC_TYPEIis true. You
can werwrite this value to an?Gnumeric type, like integer or bigint.
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DATA_TYPE
If you're experiencing anproblem in data type schema ®ersion with this directie you can
take full control of the correspondence between Oracle and PostgreSQL types to redefine data
type translation used in Ora2pg. The syntax is a coma separated listOrafcle
datatype:Postgresql datatype”. Here are the default list used:

DATA_TYPE DATE:timestamp,LONG:text,LONG RAW:text,CLOB:text, NCLOB:tex
Note that the direote and the list definition must be a single line.

CASE_SENSITIVE
By default Ora2P comrt all object names to lower case as PostgreSQL is case inseiisitiou
want to preserg the case of Oracle object name set this diredt 1. | do rot recommand this
unless you alays quote object names on all your scripts.

ORA_SENSITIVE
Since version 4.10 you can export Oracle databases with casevedablé or viev names. This
requires the use of quoted tablewirames during Oracle querying. Set this configuration option
to 1 to enable this feature. By default it is off.

ORA_RESERVED_WORDS
Allow escaping of column name using Oracle resdrwords. Value is a list of coma separated
reserved word. Default is audit,comment.

GEN_USER_PWD
Set this directie © 1 to replace default password by a random pasdwor all extracted user
during aGRANT export.

PG_SUPPORTS_ROLE
By default Oracle roles are translated into PostgreSQL groups. If yai RestgreSQL 8.1 or
more consider the use ROLES and set this direaté © 1 to eport roles.

PG_SUPPORTS_INOUT
If set to O, allIN, OUT or INOUT parameters will not be used into the generated PostgreSQL
function declarations (disable it for PostgreSQL database versiar than 8.1), This is no
enable by default. Please note that things tkfault parameters ardrsupported by PostgreSQL
and will not be exported.

Special options to handle character encoding
NLS_LANG
If you experience anissues where mutibyte characters are being substituted with some
replacement characters during thepat try to set theN\LS_LANG configuration directie o the
Oracle encoding. This may help a lot especially witi¥8 encoding. For example:

NLS_LANG AMERICAN_AMERICA.UTF8

This will set$ENV{ NLS_LANG]} to the given value.

BINMODE
If you experience the Perl warningide character in print”, it means that you tried to write a
Unicode string to a non-unicode file handle. You can force Perl to use binary mode for output by
setting theBINMODE configuration option to the specified encoding. If you set it to 'utf8’, it will
force printing lile this: binmodeOUTFH, “:utf8'’; By default Ora2Pg opens the output file in
‘raw binary mode.

PLSQL to PLPSQL corvertion
Automatic code corertion from OrablePLSQL to PostgreSQLPLPSQL is a work in progress in
Ora2Pg and surely you willabys hare manual work. The Perl code used for automatiovexsion is
all stored in a specific Perl Module named Ora2Pg/PLSQL.pm feel free to modify/add you own code
and send me patches. The maorkvin on function, procedure, package and package body headers and
parameters rewrite.

PLSQL_PGSQL
Enable/disabl®LSQLto PLPSQLcorvertion. Default disabled.
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Other configuration directives
DEBUG
Set it to 1 will enable verbose output.

IMPORT
You can define common Ora2Pg configuration dikesstiinto a single file that can be imported
into other configuration files with th®IPORT configuration directie & follow:

IMPORT commonfile.conf

will import all configuration directies defined into commonfile.conf into the current configuration
file.

SUPPORT
Author / Maintainer
Gilles Darold <gillesAT daroldDOT net>

Please report grbugs, patches, help, etc. to <gilks daroldDOT net>.

Feature request
If you need ne features let me kmo at <gilles AT darold DOT net>. This help a lot to delop a
better/useful tool.

How to contribute ?
Any contribution to build a better tool is welcome, you justd@® send me your ideas, features request
or patches and there will be applied.

LICENSE
Copyright (c) 2000-2010 Gilles Darold — All rights reserved.

This program is free software: you can redistribute it and/or modify

it under the terms of the GNU General Public License as published by
the Free Software Foundation, either version 3 of the License, or

any later version.

This program is distributed in the hope that it will be useful,

but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the
GNU General Public License for more details.

You should have received a copy of the GNU General Public License
along with this program. If not, see < http://www.gnu.org/licenses/ >.
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