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The main and major principles All the details and nuances
Step-by-Step Examples Deep philosophy
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System with EBR from day one Converting non-EBR system
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Make sure to test it
thoroughly before you decide
to apply it in production
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APPLICATION UPGRADES

o Upgrades are inherent to every application lifecycle

o They may be:
e Small or big

Frequent or rare
Simple or complex
With or without schema changes

Introducing new functionality, changing existing functionality, or
removing functionality
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APPLICATION UPGRADES

Application X

Application X
+ some change(s)

-
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Downgrade New Major Version

Software Update Bug FiX

Patch Upgrade
New Minor Version
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EBR is a feature set that lets you upgrade
the database component of an application
while it is in use, thereby minimizing or
eliminating downtime

S e
Edition-Based

Redefinition

"The Killer Feature of

Oracle 11g Release 2"

(Tom Kyte, Oracle Magazine,
January 2010)

Introduced
in 11.2

Supported in
all editions

No extra
license/option
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This presentation is available in http://db-oriented.com/presentations

_ 1 Procedure P

_ 4 Procedure P

procedure p 1S
begin

-— do something
end p;

create or replace
procedure p as
begin

-- do something else

end p;
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ENTITY RELATIONSHIP DIAGRAM N'O need to
think of EBR

4 ALBUM A 4 SONG A 4 ARTIST A
# 1id # track# # id
* title '“‘K * title %"- ¥ name
* release_date * type

. Y N Y - Y
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APIs

Data
Entities

No need to
think of EBR

ALBUM

add_artist
add_album
get albums
get _album_songs

SONG

This presentation is available in http://db-oriented.com/presentations

ARTIST
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High Level Design

add_artist
add_album
get albums
get _album_songs

Data ALBUM  |--- SONG ---|  ARTIST

Entities
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add_artist
add_album
get albums
get _album_songs

--- SONG

ARTIST
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High Level Design

add_artist
External add album
AP get albums

get _album_songs

Data ALBUM  |--- SONG ---|  ARTIST

Entities
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High Level Design

MUSIC_MGR

add_artist
External add album

AP get albums
get _album_songs

Data ALBUM  |--- SONG ---|  ARTIST

Entities
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@ MUSIC_MGR

add_artist
External add album
AP get albums

get _album_songs

| ALBUMS_DL SONGS_DL
O Laa |_add _—

ARTISTS_DL

Data ‘<| |>_
Entities{ ALBUM J'“ SONG ---[ ARTIST J

| add
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create user music_owner identified by pwd;

grant
create session,
create table,
create view,
create procedure,
create sequence,
create type,
create trigger,
create job,
create synonym,
unlimited tablespace

to
music_owner;
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create user music_user identified by pwd;

This presentation is available in http://db-oriented.com/presentations

grant
create session

to
music_user;
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alter user music_owner enable editions;

This presentation is available in http://db-oriented.com/presentations
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Version #1

This presentation is available in http://db-oriented.com/presentations
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The Upgrade

(or initial installation)

Create a New Edition

Create/Alter Non-Editioned Obijects

Create/Replace Editioned Objects in the New Edition

CN YN 7

Expose the New Edition

A
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Create/Alter Non-Editioned Obijects

Create/Replace Editioned Objects in the New Edition

TN YN

Expose the New Edition

A
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create edition vi1;
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create edition vi1;

This presentation is available in http://db-oriented.com/presentations

grant use on edition v1 to

music_owner;
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The Upgrade

Create a New Edition

Create/Alter Non-Editioned Objects

Create/Replace Editioned Objects in the New Edition

Y YA

Expose the New Edition

NP AN N
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alter session set edition=v1;

This presentation is available in http://db-oriented.com/presentations

MUSIC_OWNER
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Deliberately
limited

Editioning
Project Views
Columns

Alias the
Projected Columns

This presentation is available in http://db-oriented.com/presentations

Editionable
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Prevent
Invalidations

This presentation is available in http://db-oriented.co

m/presentations

Simulate different
table structures in
different editions

Editioning
Views
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Editioning Views are the
Interface between the

Application and the
Tables

Never refer to tables
in your code, only to
editioning views
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Internal
Code

Data
Entities

This presentation is available in http://db-oriented.com/presentations

MUSIC_MGR

ALBUMS_DL

\/-

s | sone | wensr |

SONGS_DL

\/-

ARTISTS_DL

\/-
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Internal
Code

Tables

This presentation is available in http://db-oriented.com/presentations

MUSIC_MGR

ALBUMS_DL

\/-

SONGS_DL

\/-

ALBUMS ‘K SONGS % ARTISTS

ARTISTS_DL

\/-
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Internal
Code

Editioning
Views

Tables

This presentation is available in http://db-oriented.com/presentations

MUSIC_MGR

ALBUMS_DL

\/—

N\
ALBUMS

SONGS_DL

\/—

N

SONGS

ALBUMS ‘K SONGS % ARTISTS

ARTISTS_DL

\/—

N

ARTISTS
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MUSIC_MGR
External
API _— _—
Internal ALBUMS DL SONGS DL ARTISTS DL
Code
N\ \\ N
Editioning
Views ALBUMS SONGS ARTISTS
\\ \ \\
Tables ? —--4’-< ? %___ 2
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Define Your
Naming
Convention

This presentation is available in http://db-oriented.com/presentations

Adhere to Your
Naming
Convention

uowipyeN usio


http://db-oriented.com/presentations

Internal
Code

Editioning
Views

Tables

This presentation is available in http://db-oriented.com/presentations

MUSIC_MGR

ALBUMS_DL

N\
ALBUMS

\/—

SONGS_DL

\/—

N\
SONGS

ALBUMSSO

ARTISTS_DL

\/—

ARTISTS

N

SONGSS0 % ARTISTSSO
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MUSIC_OWNER

create table artists$o (
id
integer
generated as identity
not null
constraint artists$0 pk primary key,

name

varchar2(100)
not null,

type
varchar2(6)

not null
constraint artists$0 chk type check (type in ('Person','Band'))

)3
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create editioning view artists as
select

id,
name,
type
from
artists$0;

This presentation is available in http://db-oriented.com/presentations

MUSIC_OWNER
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MUSIC_OWNER

create table albums$0 (
id
integer
generated as identity
not null
constraint albums$0 pk primary key,

title

varchar2(100)

not null,
release_date

date

not null

)s
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create editioning view albums as
select

id,
title,
release date

from
albums$0;

This presentation is available in http://db-oriented.com/presentations

MUSIC_OWNER

uowip)eN usio 6



http://db-oriented.com/presentations

This presentation is available in http://db-oriented.com/presentations

uowip)eN usio 6

MUSIC_OWNER

create table songs$o (
album_id
not null
constraint songs$0 fk _album _id references albums$0,
track#
number(2)
not null,

constraint songs$0 pk primary key (album_id,track#),
title

varchar2(100)

not null,
artist_id

not null

constraint songs$0 fk_atrist id references artists$0

)5

create index songs$0 artist id ix on songs$0 (artist _id);
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create editioning view songs as
select
album_id,

tracki,
title,
artist_id
from
songs$0;

This presentation is available in http://db-oriented.com/presentations

MUSIC_OWNER
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MUSIC_OWNER

create or replace package artists_dl Qg create or replace package body artists dl
as as

procedure add procedure add
( (
i name in artists.nameXtype, i name in artists.nameXtype,
i type in artists.typeXtype, i type in artists.typeXtype,
o_id out artists.id%type o_id out artists.idX%type
)5 ) 1is
end artists_dl; begin
/ insert into artists
(name,
type)
values
(i_name,
i_type)
returning id into o_id;
end add;
end artists_dl;
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This presentation is available in http://db-oriented.com/presentations

create or replace package albums_dl as
procedure add

(

uowip)eN usio 6

%—tltle %n albums’tltljcmeate or replace package body albums _dl as
i release _date in albums.rele

) . procedure add
o_id out albums.id’%t (

¥ i _title in albums.titleXtype,
end albums_dl; i _release_date in albums.release_dateX%type,
o_id out albums.id%type
) is
begin
insert into albums
(title,
release_date)
values
(i_title,
i _release_date)
returning id into o_id;
end add;
end albums_dl;
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This presentation is available in http://db-oriented.com/presentations |

create type song_t as object ( create or replace package body songs dl as
track# number(2), procedure add

title varchar2(100), (
artist_id integer i album_id in songs.album_id%type,

uowip)eN usio 6

) i _songs in song_tt
/ ) is
begin
create type song tt as forall i in indices of i_songs
table of song_t insert into songs
/ (album_id,
tracki#,
create or replace package songs dl as title,
procedure add artist_id)
( values
i_album_id in songs.album_id%type, (i_album_id,
i_songs in song tt i songs(i).track#,
)3 i songs(i).title,
end songs_dl; i songs(i).artist _id);
end add;

end songs_dl;
MUSIC OWNER
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create or replace package music_mgr as

MUSIC_OWNER
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procedure add_artist

(
i_name in artists.nameX%type,
i_type in artists.typeXtype,
o_id out artists.id%type

)

procedure add_album

(
i_title in albums.title%type,

i_release_date in albums.release_dateX%type,
i_songs in song_tt,
o_id out albums.id%type

)

procedure get_albums

(
)5

o_albums out sys_refcursor

procedure get_album_songs

(

i_album_id in albums.id%type,
o_songs out sys_refcursor

)5

end music_mgr;
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create or replace package music_mgr as

procedure add_artist

(

i_name in artists.name%type,
i type in artists.typeXtype,
o_id out artists.id%type

)
procedure add_album..

procedure get_albums..

procedure get_album_songs..

end music_mgr;

This presentation is available in http://db-oriented.com/presentations

MUSIC_OWNER
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create or replace package body music_mgr as

uowip)eN usio 6

MUSIC OWNER
procedure add_artist

(

i_name in artists.name%type,
i type in artists.typeXtype,
o_id out artists.id%type
) is
begin
artists dl.add(i_name => i name, i_type => i type, o _id => o_id);

commit;
end add_artist;
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create or replace package body music_mgr as

MUSIC_OWNER
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procedure add_album

(
i title in albums.titleX%type,

i release date in albums.release_dateX%type,
i_songs in song_tt,
o_id out albums.id%type
) is
begin
albums _dl.add(i_title => i_title,
i release date => i _release _date,
o id => o_id);
songs_dl.add(i_album_id => o_id, i_songs => i_songs);
commit;
end add_album;
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create or replace package body music_mgr as

MUSIC_OWNER

uowip)eN usio 6

procedure get _albums

(

o_albums out sys_refcursor
) is
begin
open o_albums for
select a.id,
a.title,
a.release_date
from albums a
order by a.title;
end get_albums;
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create or replace package body music_mgr as
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MUSIC_OWNER

procedure get_album_songs

(

i_album_id in albums.id%type,
0_songs out sys_refcursor
) is
begin
open o_songs for
select s.track#,
s.title,
s.artist_id
from songs s
where s.album_id = i _album_id
order by s.track#;
end get_album_songs;

end music_mgr;
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Exposing the Post-Upgrade Version

Validate (and actualize) necessary objects >

Grant permissions on new objects to the application user
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Associate the new edition with a service
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exec dbms utility.compile schema(user,compile_all=>false)
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Grant permissions on new objects to the application user
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Create necessary synonyms

Grant use on the new edition to the application user

Associate the new edition with a service
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grant execute on music_mgr to music_user;
grant execute on song t to music_user;
grant execute on song tt to music_user;

This presentation is available in http://db-oriented.com/presentations

MUSIC_OWNER
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create synonym music_user.music_mgr for music_owner.music_mgr;
create synonym music_user.song t for music_owner.song_t;
create synonym music_user.song_tt for music_owner.song tt;
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grant use on edition vl to music_user;

This presentation is available in http://db-oriented.com/presentations

uowip)eN usio 6



http://db-oriented.com/presentations

This presentation is available in http://db-oriented.com/presentations

Exposing the Post-Upgrade Version

C Validate (and actualize) necessary objects >

Grant permissions on new objects to the application user

70

Create necessary synonyms

Grant use on the new edition to the application user

Associate the new edition with a service
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begin

dbms_service.create_service(
service_name => 'MUSIC_SERVICE_A',
network_name => 'MUSIC_SERVICE_A',
edition => 'V1’

)s

dbms_service.start _service(
service name => "MUSIC SERVICE_Af

)s

end;

@demoO1
o

This presentation is available in http://db-oriented.com/presentations
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Code
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Changes

Version #2

Change get _album _songs to
return artist name instead
of artist id

uowip)eN usio 6


http://db-oriented.com/presentations

This presentation is available in http://db-oriented.com/presentations

The Upgrade

Create a New Edition

Create/Alter Non-Editioned Obijects

Create/Replace Editioned Objects in the New Edition

TN YN

Expose the New Edition

A

uowip)eN usio 0


http://db-oriented.com/presentations

create edition v2;
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create edition v2;
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grant use on edition v2 to

music_owner;
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alter session set edition=v2;
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MUSIC_OWNER
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create or replace package body music_mgr as

procedure get_album_songs

(

i _album_id in albums.id%type,
0_songs out sys_refcursor
) is
begin
open o_songs for
select s.track#,
s.title,
a.name artist _name
from songs s,
artists a
where s.album_id = i _album_id
and a.id = s.artist_id
order by s.track#;
end get_album_songs;

end music_mgr;

This presentation is available in http://db-oriented.com/presentations

MUSIC_OWNER
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exec dbms utility.compile schema(user,compile_all=>false)
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begin

dbms_service.modify service(

service_name => 'MUSIC_SERVICE_A',
edition => 'V2',
modify edition => TRUE)

)

end;

@demo02
o

This presentation is available in http://db-oriented.com/presentations
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Entity Relationship Diagram

4 ALBUM A 4 SONG A 4 ARTIST A
# id # track# # id
* title o ‘< * title > | * name
* release _date * type
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API Changes

Version #3

Add genre to albums
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create edition v3;

grant use on edition v3 to music_owner;
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MUSIC_OWNER

uowip)eN usio 6

alter table albums$0 add (

genre
varchar2(100)

)5

create or replace editioning view albums as
select
id,
title,
release_date,
genre
from
albums$0;
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create or replace package albums_dl as
procedure add

(

i title in albums.titleX%type,
i _release_date in albums.release_dateX%type,
o_id out albums.id%type

)s

procedure set_genre

(

i id in albums.id%type,
i_genre in albums.genreXtype

)s

end albums_dl;
/

This presentation is available in http://db-oriented.com/presentations
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create or replace package body albums_dl as
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MUSIC_OWNER

procedure set_genre

(

i id in albums.id%type,
i _genre in albums.genre’%type
) is
begin
update albums a
set a.genre = i_genre
where a.id = i_id;
end set_genre;

end albums_dl;
/



http://db-oriented.com/presentations

create or replace package music_mgr as

procedure set_album_genre

(

i_album_id in albums.id%type,
i_genre in albums.genreXtype

This presentation is available in http://db-oriented.com/presentations

MUSIC_OWNER
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create or replace package body music_mgr as
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MUSIC_OWNER

procedure set_album_genre

(

i _album_id in albums.id%type,
i _genre in albums.genreX%type
) is
begin
albums dl.set _genre(i_id => i_album_id, i genre => i _genre);

commit;
end set_album_genre;
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create or replace package body music_mgr as

MUSIC_OWNER
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procedure get albums
(
o_albums out sys_refcursor
) is
begin
open o_albums for
select a.id,
a.title,
a.release_date,
a.genre
from albums a
order by a.title;
end get_albums;
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exec dbms utility.compile schema(user,compile_all=>false)
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grant use on edition v3 to music_user;
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begin

dbms_service.modify service(

service_name => 'MUSIC_SERVICE_A',
edition => 'V3',
modify edition => TRUE)

)

end;

@demo@3
o
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Entity Relationship Diagram
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API Changes

Version #4

Replace the free text genre
column with a foreign key to
a new table
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grant use on edition v4 to music_owner;
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alter session set edition=v4;
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MUSIC_OWNER
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create table genres$0 (
id
number(3)
not null
constraint genres$0 _pk primary key,
name
varchar2(20)
not null

)s

create editioning view genres as
select
id,
name
from
genres$0;
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insert
insert
insert
insert
insert
insert
insert
insert
insert
insert
insert

genres
genres
genres
genres
genres
genres
genres
genres
genres
genres
genres

(id, name)
(id,name)
(id, name)
(id,name)
(id,name)
(id,name)
(id, name)
(id, name)
(id, name)
(id, name)
(id, name)

values
values
values
values
values
values
values
values
values
values
values

(1, 'Classical');
(2, 'Country');
(3, "Electronic');
(4, 'Folk');

(5, "Hip-Hop');
(6, 'Jazz');

(7, 'Latin');
(8,"Pop');

(9, 'Rock");

(10, 'R&B');

(11, 'Soul"');

This presentation is available in http://db-oriented.com/presentations
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—

alter table albums$0 add (
genre_id
constraint albums$0 fk genre_id references genres$0 (id)

)5

create or replace editioning view albums as

select
id,
title,
release _date,
genre_id
from
albums$0;
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create or replace package albums _dl as
procedure add

(

i _title in albums.titleXtype,
i _release_date in albums.release_dateX%type,
o_id out albums.id%type

)s

procedure set_genre_id

(

i id in albums.id%type,
i _genre_id in albums.genre_id%type

)s

end albums_dl;
/

This presentation is available in http://db-oriented.com/presentations
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create or replace package body albums_dl as
MUSIC_ OWNER

procedure set_genre_id

(

i id in albums.id%type,

i genre_id in albums.genre_id%type
) is
begin

update albums a

set a.genre_id = i_genre_id
where a.id = i_id;
end set_genre_id;

end albums_dl;
/
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create or replace package body music_mgr as
MUSIC OWNER
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procedure set_album _genre_id

(

i_album_id in albums.id%type,
i genre_id in albums.genre_id%type
) is
begin
albums_dl.set_genre_id(i_id => i_album_id,

i genre_id => i_genre_id);
commit;
end set_album_genre_id;
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create or replace package body music_mgr as

MUSIC OWNER
procedure get_albums

(
o_albums out sys_refcursor
) is
begin
open o_albums for
select a.id,
a.title,
a.release_date,
g.name genre
from albums a,
genres g
where g.id(+) = a.genre_id
order by a.title;
end get_albums;
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create or replace trigger albums_fce_trig
before insert or update of genre on albums$0 MUSIC OWNER
for each row _
forward crossedition
disable
begin
if :new.genre is null then
:hew.genre_id := null;
else
select g.id
into :hew.genre_id
from genres g
where upper(g.name) = upper(:new.genre);
end if;
end albums_fce_trig;

/

alter trigger albums_fce_trig enable;
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MUSIC_OWNER

merge into albums$0 a

using genres g

on (upper(a.genre) = upper(g.name))
when matched then

update set a.genre_id = g.id;
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create or replace trigger albums_rce_trig
before insert or update of genre_id on albums$0 MUSIC OWNER

for each row
reverse crossedition
disable
begin
if :new.genre_id is null then
:new.genre := null;
else

uowip)eN usio 6

select g.name

into :hew.genre
from genres g
where g.id = :new.genre_id;
end if;
end albums_rce_trig;

/

alter trigger albums_rce_trig enable;
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grant use on edition v4 to music_user;
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begin

dbms_service.create_service(
service name => 'MUSIC_ SERVICE B',

network name => "MUSIC_SERVICE B',
edition => 'V4'

)s

dbms_service.start_service(
service_name => "'MUSIC_SERVICE_B'

)s

end;

@demoo4
o
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Beyond Online Upgrades

o Upgrades can be done at any time
o Upgrades can take as long as needed

o DB-side upgrade can be done independently of App Server upgrade
readiness

o Flexible exposure of new versions
o Testing of the new version before it is exposed to the end users

» Different types of App Servers may use different editions
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