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A
gen

d
a

•
W

hat is O
SGi?

•
W

hat problem
s does it help us to solve?

•
O

SGi on the server-side
•

Spring D
ynam

ic M
odules project
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O
SG

i™
- The D

ynam
ic M

odule System
 for Java
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It's a M
od

u
le System

…

•
Partition a system

 into a num
ber of m

odules 
–

"bundles"
•

Strict visibility rules
•

Resolution process 
–

satisfies dependencies of a m
odule

•
Understands versioning!
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…
an

d
 it's D

yn
am

ic

•
m

odules can be 
–

installed
–

started
–

stopped
–

uninstalled
–

updated
•

...at runtim
e
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It's even
 Service O

rien
ted

•
Bundles can publish services
–

dynam
ically

•
Service Registry allow

s other bundles to find 

services
–

and to bind to them

•
Services com

e and go at runtim
e, all taken care 

of for you
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W
h

ere d
oes it com

e from
?

•
Backed by the O

SGi Alliance
–

http://w
w

w
.osgi.org

•
Understood the need to be lightw

eight and 
dynam

ic from
 day one

–
started in 1999, focus on em

bedded Java and 
netw

orked devices
–

2003 extended support to m
obile devices

–
2004 significant open source com

m
unity 

adoption
–

2006 O
SGi m

oving into server-side Java 
applications
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Im
p

lem
en

tation
s

•
Eclipse Equinox 

•
Apache Felix

•
M

akew
ave Knopflerfish

•
Prosyst m

Bedded Server Professional Edition
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O
SG

i in
 action

•
Autom

otive
–

BM
W

, Siem
ens, Volvo, ...

•
M

obile
–

N
okia, M

otorola, ...
•

Sm
artH

om
e

–
Philips, Bosch, Siem

ens, ...
•

Enterprise
–

IBM
, BEA, O

racle, Interface21, Parem
us, ...
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H
ow

 d
oes O

SG
i h

elp
 m
e?
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B
en

efits

•
Strong m

odularity
•

Versioning support
•

O
perational control – life cycle 
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M
od

u
larity

•
By default a bundle is a black box
–

isolated from
 other bundles

•
A bundle can export one or m

ore packages 
–

optionally w
ith version inform

ation
•

O
nly exported packages are visible outside of 

the exporting bundle
–

stops unintended coupling betw
een m

odules
–

enables independent developm
ent

–
faster developm

ent cycles
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V
ersion

in
g

•
Packages are im

ported
–

optionally w
ith version 

inform
ation

•
Can have m

ultiple 
versions of sam

e 
package concurrently

Your
A

pplication

Lib A
Lib B

Lib C
 v1

Lib C
 v2



C
o
p
y
rig

h
t 2

0
0
4
-2

0
0
6
, In

te
rfa

ce
2
1
 Ltd

. C
o
p
y
in

g
, p

u
b
lish

in
g
, o

r 
d
istrib

u
tin

g
 w

ith
o
u
t e

x
p
re

sse
d
 w

ritte
n
 p

e
rm

issio
n
 is p

ro
h
ib

ite
d
.

U
p

d
ate Scen

arios

M
V

C
M

V
C'

SR

S'
install

resolve

install

resolve

updateuninstall
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O
p

eration
al C

on
trol

•
See all m

odules and their status 
–

O
SGi console

–
JM

X
•

G
et inform

ation on w
iring

•
Install new

 bundles
•

Activate bundles (and publish services)
•

D
eactivate bundles (and unregister services)

•
Update bundles

•
Stop bundles

•
Uninstall bundles
    All w

ithout stopping or restarting the 
application
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D
ealin

g w
ith

 d
yn

am
ics

Export-Package: a.b.c

private 
im

plem
entation

packages

Service interface types
exported [w

ith version
inform

ation]

Service im
plem

entation
locked aw

ay

"Passive" contribution
• types added to type space
• bundles see new

 version on
  resolution after install/refresh

A
 service bundle…
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D
ealin

g w
ith

 d
yn

am
ics

"A
ctive" contribution

• services published in registry
• bundles see service changes
   im

m
ediately

A
 service bundle…

Published services

Private im
plem

entation
objects
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O
SG

i on
 th

e Server-Sid
e
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Server-sid
e issu

es

•
Running O

SGi on the server-side
•

Application design considerations
•

Using existing enterprise libraries in O
SGi
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O
SG

i as a server p
latform
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E
m

bed
d

ed
 O

S
G

i
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N
ested

 O
SG

i
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A
p

p
lication

 D
esign

 

•
Application becom

es a set of co-operating 
bundles
–

vertical first
–

then horizontal
•

Com
m

unication via service registry
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A
p

p
lication

 w
irin

g

P
P

P

S
S

R
R

D

Lib
LibLib
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Sp
rin
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ic M
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D
esign

 con
sid

eration
s

•
Concurrency and thread m

anagem
ent

•
Asynchronous activation
–

service dependency m
anagem

ent
•

Platform
 dynam

ics
–

services m
ay com

e and go at any tim
e

–
ServiceTracker

•
Testing
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E
n

terp
rise L

ibraries u
n

d
er O

SG
i

•
Code designed w

ithout O
SGi in m

ind m
ay run into 

class and resource-loading problem
s

–
class visibility

–
Class.forN

am
e

–
context class loader

•
Spring 2.5 is O

SGi-ready
–

m
odules shipped as bundles

–
all class loading behaves correctly under O

SG
i
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E
xam

p
le: C

lass visib
ility

D
ata Layer
B

undle

D
om

ain M
odel

B
undle

<Export-Pkg>

H
ibernate
B

undle
<Export Pkg>

Im
port-Package

Im
port-Package

dom
ain

types,
m

apping
files

SessionFactory
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C
lass visibility solu

tion
s

•
D

ynam
ic-Im

portPackage
–

a last resort
–

does not affect m
odule resolution

–
too broad a scope

•
Equinox Buddy Policy
–

In H
ibernate bundle m

anifest:
•

Eclipse-BuddyPolicy : registered
–

In dom
ain m

odel bundle m
anifest:

•
Eclipse-RegisterBuddy : org.hibernate

•
Im

port-Package: org.hibernate

redundant im
port
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C
lass.forN

am
e

•
Caches the returned 
class in the initiating 
class loader
–

native, vm
-level cache

•
Can cause class 
loading errors

•
Prefer 
ClassLoader.loadClass

ABC
C

' D

forN
am

e(...,C
C

L)
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C
on

text C
lass L

oad
er

•
H

eavily used in enterprise Java
•

Expected to have visibility of application types +
 

classpath
•

ContextClassLoader is undefined in O
SGi!

–
N

o notion of “context”
–

N
o notion of “application”

•
Solutions:
–

Eclipse Equinox: Context Finder
–

Spring D
ynam

ic M
odules : CCL m

anagem
ent
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W
eb A

p
p

lication
s

•
O

SGi HttpService
–

registerServlets and resources under aliases
–

program
m

atic configuration
•

Equinox Http Registry bundle
–

register servlets and resources using eclipse extension 
registry
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E
xten

sion
 R

egistry

<plugin>

  <extension point="org.eclipse.equinox.http.registry.resources">
    <resource
      alias="/files"
      base-nam

e="/w
eb_files"/>

  </extension>

  <extension point="org.eclipse.equinox.http.registry.servlets">
    <servlet
      alias="/test"
      class="com

.exam
ple.servlet.M

yS
ervlet"/>

  </extension>

</plugin>
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Sp
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g D
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les for O
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Service P
latform

s
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E
n

terp
rise ap

p
lication

s on
 O

SG
i?

•
O

SGi offers an excellent foundation
•

W
hat if w

e w
ant to build enterprise applications 

on top of it?
•

N
eed to exploit the pow

er and sophistication of 
O

SGi
–

w
ithout adding com

plexity
–

retaining ability to use fam
iliar enterprise libraries and 

approaches
•

Split application into a num
ber of O

SGi bundles
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W
ith

in
 a bu

n
d

le
•

Bundle com
ponents need

–
instantiating

–
configuring

–
assem

bling
–

decorating
•

W
hen a bundle is started

–
"bundle blueprint"

•
Should w

e code this ourselves?
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B
etw

een
 B

u
n

d
les

•
N

eed easy w
ay to expose bundle objects as services

•
…

and w
ire service references betw

een bundles
•

D
on't w

ant to w
ork w

ith error prone resource 
acquisition / release APIs

•
N

eed an easy w
ay to m

anage dynam
ics

–
w

hat happens w
hen services go aw

ay and com
e 

back
–

new
 services are published, old service rem

oved
–

broadcast operations
–

etc.
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P
reserve ability to test 

•
D

on't w
ant hard dependencies on running inside 

O
SGi

–
keep environm

ental assum
ptions out of code

•
Avoid lookups and unnecessary dependencies 
on O

SGi APIs
•

Enable testing outside of the container
–

unit testing
–

sim
ple integration testing
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Sp
rin

g D
yn

am
ic M

od
u

les

•
A new

 m
em

ber of the Spring fam
ily

      w
w

w
.springfram

ew
ork.org/osgi

•
The sim

plicity and pow
er of Spring…

•
…

w
ith the dynam

ic m
odule system

 of O
SGi

•
H

eading tow
ards 1.0 rc1
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P
roject collaborators

–
Led by Interface21

–
Com

m
itters from

 BEA and O
racle also active on the project

–
Input to the specification and direction from

•O
SGi Alliance Enterprise Expert Group

•BEA, O
racle, IBM

•Eclipse Equinox
•Felix
•and m

any individuals



C
o
p
y
rig

h
t 2

0
0
4
-2

0
0
6
, In

te
rfa

ce
2
1
 Ltd

. C
o
p
y
in

g
, p

u
b
lish

in
g
, o

r 
d
istrib

u
tin

g
 w

ith
o
u
t e

x
p
re

sse
d
 w

ritte
n
 p

e
rm

issio
n
 is p

ro
h
ib

ite
d
.

O
sgiB

u
n

d
leX

m
lA

p
p

lication
C

on
text

•
A Spring application context based on an O

SGi 
bundle

•
uses bundle context and classloader to load 
resources

•
im

plem
ents Spring's resource abstraction for 

O
SGi

–
relative resource paths resolved to bundle entries

–
"bundle:" prefix for explicit specification
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C
reatin

g a b
u

n
d

le ap
p

lication
 con

text

•
Possible to create a bundle application context 
program

m
atically…

•
…

but you don't norm
ally need to

•
D

eploy the org.sfw
.osgi.extender bundle

–
acts like "ContextLoaderListener"

–
autom

atically creates Spring application context inside 
a bundle w

hen a bundle is started
•

no code or dependence on Spring APIs required!
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F
rom

 jar file to Sp
rin

g bu
n

d
le…

•
Starting w

ith an ordinary jar file containing 
classes and resources for a m

odule
–

m
ym

odule.jar

•
Add needed headers to M

ETA-IN
F/M

AN
IFEST.M

F
–

Bundle-Sym
bolicN

am
e: org.xyz.m

yapp.m
ym

odule
–

Bundle-Version: 1.0
–

Bundle-M
anifestVersion : 2

•
Place configuration files in M

ETA-IN
F/spring
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E
xp

ortin
g a Service

<
o
s
g
i
:
s
e
r
v
i
c
e
 
i
d
=
"
s
i
m
p
l
e
S
e
r
v
i
c
e
O
s
g
i
"

 
 
r
e
f
=
"
s
i
m
p
l
e
S
e
r
v
i
c
e
"

 
 
i
n
t
e
r
f
a
c
e
=

 
 
 
 
 
"
o
r
g
.
s
f
w
.
o
s
g
i
.
s
a
m
p
l
e
s
.
s
s
.
M
y
S
e
r
v
i
c
e
"
/
>
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Im
p

ortin
g a Service

<
o
s
g
i
:
r
e
f
e
r
e
n
c
e
 
i
d
=
"
a
S
e
r
v
i
c
e
"

 
 
i
n
t
e
r
f
a
c
e
=

 
 
 
 
 
"
o
r
g
.
s
f
w
.
o
s
g
i
.
s
a
m
p
l
e
s
.
s
s
.
M
y
S
e
r
v
i
c
e
"
/
>

• optional "filter" attribute
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W
h

at h
ap

p
en

s if…
.?

•
there isn't a m

atching service?
•

there are several m
atching services?

•
a m

atched service goes aw
ay at runtim

e?
•

new
 m

atching services becom
e available at 

runtim
e?
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O
th

er Sp
rin

g D
M

 featu
res

•
Context Class Loader m

anagem
ent

•
Configuration Adm

in service integration
•

Integration testing support
•

Bundle lifecycle m
anagem

ent
•

and m
ore!

•
See the reference guide online for full details
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Su
m

m
ary

–
O

SGi is a dynam
ic m

odule system
 for Java

•
proven

•
scalable (up and dow

n)
–

O
ffers benefits in term

s of 
•

m
odularity

•
versioning

•
operational control

–
Program

m
ing m

odel needs sim
plifying

•
Spring D

ynam
ic M

odules com
bines the sim

plicity and pow
er 

of Spring w
ith the sophistication of the O

SGi platform


