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Why migrate from 
Oracle to PostgreSQL?



REASONS FOR 
MIGRATION

 L i c e n s e  t e r m s  c a n  b e  a  m o v i n g  t a r g e t
 V i r t u a l i z a t i o n  i s  a n  i s s u e
 E n t i r e  i n f r a s t r u c t u r e  h a s  t o  b e  l i c e n s e d
 L i c e n s e  a u d i t s  a r e  a  m a j o r  f i n a n c i a l  r i s k

 O r a c l e  t r i e s  t o  p u s h  c l i e n t s  t o  t h e  c l o u d
 E v e n  i s s u e s  w i t h  t h e  S E C
 N o t  e v e r y b o d y  c a n  p u t  d a t a  i n t o  t h e  c l o u d



MORE REASONS

 I n  t h e  o l d  d a y s  “ c o s t s ”  w e r e  t h e  d r i v i n g  f a c t o r

 T e c h n i c a l  r e a s o n s  s e e m  t o  b e c o m e  m o r e  f r e q u e n t  t h e s e  d a y s :
 S i m p l e  a d m i n i s t r a t i o n
 F l e x i b l e  d e p l o y m e n t
 S m a l l  m e m o r y  a n d  s t o r a g e  f o o t p r i n t

 I d e o l o g i c a l  r e a s o n s  b e c o m e  m o r e  f r e q u e n t



“SPECIAL CUSTOMER 
RELATIONS”

 W h a t  i f  y o u  c a r  d e a l e r  i n s p e c t e d  y o u r  g a r a g e ?
 W h a t  i f  y o u r  c a r  m a k e r  p u n i s h e d  y o u  f o r  u s i n g  5 t h  a n d  6 t h

g e a r ?
 L i c e n s e  a u d i t s  a r e  a n  

i n c r e a s i n g  i s s u e
 U n p r e d i c t a b l e  c o s t s





Moving to PostgreSQL 
- technical aspects



IMPORTANT ASPECTS 
TO CONSIDER

 S I M P L E  S T U F F :
 T a b l e  d e f i n i t i o n s
 D a t a
 I n d e x e s
 C o n s t r a i n t s a n d  k e y s

 I N T E R E S T I N G  P A R T S :
 S t o r e d p r o c e d u r e s
 O r a c l e  F o r m s
 O r a c l e  A P E X



MIGRATING TABLES

 U s u a l l y  p r e t t y  s i m p l e

 W h a t  t o  k e e p  i n  m i n d :
 P o s t g r e S Q L  k n o w s  m o r e  d a t a  t y p e s
 “ n u m b e r ”  h a s  m a n y  c o u n t e r p a r t s  i n  P o s t g r e S Q L

 C o n s t r a i n t s  a n d  f o r e i g n  k e y s
 U s u a l l y  q u i t e  s i m p l e  ( S Q L  S t a n d a r d )



MIGRATING DATA

 D a t a  i s  u s u a l l y  s i m p l e

 T h e  d e v i l  i s  i n  t h e  d e t a i l s

 N U L L  H a n d l i n g  i s  s p e c i a l
 P o s t g r e S Q L  i s  A N S I  S Q L  c o m p l i a n t
 O r a c l e  i s  n o t
 B e  a w a r e  o f  s u b t l e  b u g s
 ”  i s  n o t  t h e  s a m e  a s  u n d e f i n e d



MIGRATING DATA
CHARACTER SETS
 O r a c l e  i s  q u i t e  “ r e l a x e d ”  w h e n  d e a l i n g  w i t h  b r o k e n  

d a t a

 O r a c l e  c a n  s t o r e  b r o k e n  c h a r a c t e r s
 P o s t g r e S Q L  i s  e x t r e m e l y  s t r i c t  ( =  c o r r e c t )
 H o w  s h a l l  o n e  h a n d l e  b r o k e n  c h a r a c t e r s ?

 U s u a l l y  s t u f f  h a s  t o  b e  f i x e d  o n  t h e  O r a c l e  s i d e  f i r s t



DUAL

 P o s t g r e S Q L  d o e s  n o t  n e e d  a  F R O M - c l a u s e

 D U A L  c a n  b e  f a k e d  e a s i l y

postgres=# CREATE TABLE dual AS SELECT 1 AS x;
SELECT 1
postgres=# SELECT * FROM dual;
x
---
1

(1 row)



ROWNUM: 
Identifying rows in Oracle
 P o s t g r e S Q L  d o e s  n o t  h a v e  t h e  q u i t e  s a m e  

t h i n g  a s  O r a c l e
 C T I D  i s  s l i g h t l y  d i f f e r e n t

 M i g r a t i n g  R O W N U M :

ROW_NUMBER() OVER (ORDER BY ...)



SEQUENCES
 F a i l y s i m p l e  ( u n l e s s  b u r r i e d d e e p  i n s i d e  y o u r  

a p p l i c a t i o n )

 O n l y  s m a l l  c h a n g e s  a r e  n e e d e d

sequence_name.nextval

vs.

nextval('sequence_name')



SUBQUERIES
 P o s t g r e S Q L  n e e d s  a n  “ A S ” - c l a u s e

SELECT * FROM (SELECT * FROM table_a)

vs.

SELECT * FROM (SELECT * FROM table_a) AS foo



OUTER JOINS: 
FIXING “+”
SELECT a.field1, b.field2
FROM a, b
WHERE a.item_id = b.item_id(+)

vs.

SELECT a.field1, b.field2
FROM a
LEFT OUTER JOIN b
ON a.item_id = b.item_id;



DECODE: 
ORACLE SPECIFIC SYNTAX
 M a k e  u s e  o f  C A S E  /  W H E N

 o r  m a y b e  u s e  a  s m a l l  s t o r e d  p r o c e d u r e  t o  h a n d l e  
m o r e  c o m p l e x  s c e n a r i o s

DECODE (x,NULL,'null','else’)

vs.

CASE x WHEN NULL THEN 'null' ELSE 'else' END



CONNECT BY vs. 
WITH RECURSIVE

 S Q L  i s  a b l e  t o  h a n d l e  r e c u r s i o n s

 C O N N E C T  B Y  i s  O r a c l e  s p e c i f i c

 C O N N E C T  B Y  h a s  t o  b e  r e w r i t t e n

 W I T H  R E C U R S I V E  i s  A N S I  s t a n d a r d



TOOLS AND 
UTILITIES



FUNCTIONS AND 
PROCEDURES

 M a n y  f u n c t i o n s  a r e  n o t  a v a i l a b l e  i n  P o s t g r e S Q L

 o r a f c e c a n  h e l p  t o  p r o v i d e  m a n y  o f  t h o s e



EXAMPLES
add_months(date '2005-05-31',1) -> 2005-06-30
trunc(date '2005-07-12', 'iw') -> 2005-07-11

vs.

oracle.sysdate() -> 2015-12-09 17:47:56
oracle.to_char(to_date('14-Jan08 11:44:49+05:30‘))

-> 14-Jan08 11:44:49

 “ o r a c l e ”  c a n  b e  a d d e d  t o  t h e  s e a r c h _ p a t h



VARIOUS COMMENTS

 N T T  s a y s :  U s i n g  t h e  m e a n s  m e n t i o n e d  s o  f a r  8 0 %  o f  

a l l  c o d e  c a n  b e  m i g r a t e d  d i r e c t l y

 C Y B E R T E C  f e e l s :  D e p e n d s  o n  t h e  t y p e s  o f  

a p p l i c a t i o n s  o f  c o u r s e



A CLASSICAL TOOL: 
ORA2PG
 A  P e r l  p r o g r a m  c a p a b l e  o f  e x p o r t i n g  O r a c l e  

d a t a b a s e s

P R O S :
 H a s  b e e n  a r o u n d  f o r e v e r
 W i d e l y  a d o p t e d
 M a n y  f e a t u r e s

C O N S :
 Q u i t e  b u g g y
 T r i e s  t o  d o  t h i n g s  w h i c h  a r e  i m p o s s i b l e



ORA2PG: STRUCTURE
ora2pg --project_base /app/migration/

--init_project test_project

Creating project test_project.
/app/migration/test_project/

schema/
dblinks/
directories/
functions/
...
synonyms/
tables/
tablespaces/
triggers/
types/
views/

sources/
functions/
mviews/

...
data/
config/
reports/



ORA2PG: 
EXECUTING THE IMPORT
Generating generic configuration file

Creating script export_schema.sh to automate all exports.

Creating script import_all.sh to automate all imports.



ORA2PG: 
PROCEDURES

 o r a 2 p g  t r i e s  t o  c o n v e r t  t h e m

 a l w a y s  f a i l s

 w h i c h  i s  e x p e c t e d  a n y w a y

 m a n u a l  w o r k  n e e d e d



ORACLE_FDW & 
ORA_MIGRATOR

 B u i l t  a s  a n  a l t e r n a t i v e  t o  o r a 2 p g

 w e  h a d  t o  s t r e a m l i n e  t h e  m i g r a t i o n  p r o c e s s e s  m o r e

 o r a 2 p g  i s  h a r d  t o  a u t o m a t e

 t o o  m a n y  i s s u e s  o n  i m p o r t



ORA_MIGRATOR: 
BASIC COMPONENTS

 o r a c l e _ f d w i s  t h e  O r a c l e  F o r e i g n  D a t a  W r a p p e r
 i t  i s  r e a l l y  g o o d  a t  r e a d i n g  d a t a  f r o m  O r a c l e
 i t  d o e s  s u p p o r t  I M P O R T  F O R E I G N  S C H E M A
 e x c e l l e n t  d a t a  t y p e  m a p p i n g

 o r a _ m i g r a t o r :
 b u i l d s  o n  t o p  o f  o r a c l e _ f d w



ORA_MIGRATOR: 
WHAT IT DOES IT WORKS

 C o n n e c t s  t o  O r a c l e
 C l o n e s  t h e  O r a c l e  s y s t e m  c a t a l o g  a n d  c r e a t e s  c o p i e s  o n  

t h e  P o s t g r e S Q L  s i d e

 Y o u  c a n  n o w  a d j u s t  t h i n g s  t o  y o u r  n e e d
 F i x  t y p e s
 R e w r i t e  p r o c e d u r e s
 E x c l u d e  t h i n g s ,  e t c .

 “ C o m p i l e s ”  t h o s e  t a b l e  d e f i n i t i o n s  t o  P o s t g r e S Q L  o b j e c t s

 I m p o r t s  t h e  d a t a

 C r e a t e s  i n d e x e s ,  e t c .



ORA_MIGRATOR 
IN ACTION

CREATE EXTENSION ora_migrator;

SELECT oracle_migrate(server => 'oracle', only_schemas => '{LAURENZ,SOCIAL}');

NOTICE:  Creating staging schemas "ora_stage" and "pgsql_stage" ...
NOTICE:  Creating Oracle metadata views in schema "ora_stage" ...
NOTICE:  Copying definitions to PostgreSQL staging schema "pgsql_stage" ...
NOTICE:  Creating schemas ...
NOTICE:  Creating sequences ...



ORA_MIGRATOR: 
HOW IT WORKS
NOTICE: Creating foreign tables ...
NOTICE: Migrating table laurenz.log ...
NOTICE: Migrating table laurenz.ft_speed_sa ...
NOTICE: Migrating table laurenz.badstring ...
WARNING: Error loading table data for laurenz.badstring
DETAIL: invalid byte sequence for encoding "UTF8": 0x80:
NOTICE: Migrating table laurenz.datetest ...
NOTICE: Migrating table laurenz.department ...
NOTICE: Migrating table laurenz.hasnul ...
WARNING: Error loading table data for laurenz.hasnul
DETAIL: invalid byte sequence for encoding "UTF8": 0x00:



ORA_MIGRATOR: 
HOW IT WORKS

NOTICE:  Migrating table social.blog ...
NOTICE:  Migrating table laurenz.employee ...
NOTICE:  Migrating table laurenz.identity ...
NOTICE:  Migrating table laurenz.req_lot ...
NOTICE:  Migrating table social.email ...
NOTICE:  Migrating table laurenz.numbers ...
NOTICE:  Creating UNIQUE and PRIMARY KEY constraints ...
WARNING:  Error creating primary key or unique constraint on table laurenz.badstring
DETAIL:  relation "laurenz.badstring" does not exist:
WARNING:  Error creating primary key or unique constraint on table laurenz.hasnul



ORA_MIGRATOR: 
HOW IT WORKS
DETAIL: relation "laurenz.hasnul" does not exist:
NOTICE: Creating FOREIGN KEY constraints ...
NOTICE: Creating CHECK constraints ...
NOTICE: Creating indexes ...
NOTICE: Setting column default values ...
NOTICE: Dropping staging schemas ...
NOTICE: Migration completed with 4 errors.
oracle_migrate
----------------

4
(1 row)



ORA_MIGRATOR: 
WHAT IT DOES NOT

 w e  d o  n o t  t r y  t o  m i g r a t e  p r o c e d u r e s

 w e  s i m p l y  e x t r a c t  t h e  c o d e



ORA_MIGRATOR: 
WHAT IT DOES NOT

 O r a c l e  a c c e p t s  “ d i r t y ”  d a t a
 P o s t g r e S Q L  d o e s  n o t
 O r a c l e  i s  f i n e  w i t h  b r o k e n  c h a r a c t e r s

 D a t a  h a s  t o  b e  v e r i f i e d  a n d  f i x e d  o n  t h e  O r a c l e  s i d e  
f i r s t



COMMON 
SHOWSTOPPERS

 O r a c l e  a c c e p t s  “ d i r t y ”  d a t a
 P o s t g r e S Q L  d o e s  n o t
 O r a c l e  i s  f i n e  w i t h  b r o k e n  c h a r a c t e r s

 D a t a  h a s  t o  b e  v e r i f i e d  a n d  f i x e d  o n  t h e  O r a c l e  s i d e  
f i r s t



ORA_MIGRATOR CAN 
PERFORM THOSE CHECKS

 W e  c o n v e r t  d a t a  “ b a c k  a n d  f o r t h ”  t o  s e e  i f  i t  s t a y s  

i d e n t i c a l

 O n l y  w a y  t o  d e t e c t  b r o k e n  c h a r a c t e r s  r e l i a b l y



ORA_MIGRATOR: 
PROCEDURES

P r o c e d u r e s  h a v e  t o  b e  r e w r i t t e n  m a n u a l l y

 N o  w a y  t o  d o  a u t o m a t i c  c o n v e r s i o n



CEO
Hans-Jürgen 
Schönig
M A I L hs@cybertec.at

P H O N E +43 2622 930 22-2

T W I T T E R @postgresql_007 

ANY 
QUESTIONS?

WEB www.cybertec-postgresql.com

T W I T T E R       @PostgresSupport
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