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Cytoscy

C l t hit t Complete re‐architecture
app

 Enables future features:
� More stable and powerfu� p
� Scripting, macros, recorda
� Command line mode goo� Command line mode, goo
� Interactive control from o

 Fixing bugs and porting p

 3.0 developer beta now a 3.0 developer beta now a
� Mirror functionality in 2.8
� E l i ti

cape 3p

OSGi thi ie: OSGi – everything is an 

l APIs
able history, better undo/redo
od for use on compute clustersod for use on compute clusters
other scripting languages e.g. R

plugins

availableavailable
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Desktop Applicatioon written in Java
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Biological Network Visu
4

ualization + Analysis



Free Software - LGPL
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~5000 downloa
6

ds per month
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Cytoscape’s most

Our Plugin ApOur Plugin Ap

t important feature?

pp Architecture
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Apps allow for 

Primary analysy y

Builds a communi

customization

is mechanism

ty of stakeholders
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So what’s thSo what s thhe problem?he problem?
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!!! A tangled mess of in

!!! Every public class is !!! Every public class is 

!!! Backwards compatib

!!! Poor deprecation an

nter-dependencies

 part of the API part of the API

bility is impossible 

nd versioning strategy
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Is thaIs thaat all?at all?
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!!! Apps can’t use conflpp

!!! Apps can’t publish th!!! Apps can t publish th

licting librariesg

heir own APIsheir own APIs
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Hurts core d
app w
and uand u

developers,
writers, 
users!users!
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How do wHow do wwe fix this?we fix this?
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1 OSGi1. OSGi

2. Semantic

3. Maven

c Versioning g
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CytoscaCytoscaape 3 0ape 3.0
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Cytoscape 3.0y p
is availab

h //http://cyto

0 Milestone 5 
ble here:

oscape.org
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Cytosc
 OSGi
� provides 

Cytosc

� provides 
runtime 
container

App 1

container

� defines module 
boundaries

Cytoscap
Bundle A

boundaries

� provides micro 
i  Lib Li

service 
architecture

Lib 
1

Li
b 
2

OSGi Fra

Java Virtu

cape Application Stackcape Application Stack

App 2 App YApp X

e Impl Cytoscape 
Impl Bundle C

Cytoscape 
Impl Bundle 
B

Cytoscap Cytoscap Cytoscap

pB

Cytoscap
e API 
Bundle A

Cytoscap
e API 
Bundle B

Cytoscap
e API 
Bundle C

mework
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How does OSGi How does OSGi  accomplish this? accomplish this?

28



Module = JarModule = Jarr + Metadatar + Metadata
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Module X Mod

Defines what can depp
Export-Packages: or

Defines what the mod
Import Packages orImport-Packages: or

API 1

A

dule Y
Module Z

pend on the module.p
rg.cytocape.model

dule can depend on.
rg cytoscape eventsrg.cytoscape.events
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Indepenp

Library X v 1.1

Module K

Module B

Module C

Module B

Every App gets its own ClasEvery App gets its own Clas

ndence

Library X v 1.2

Module M

Module A

Module Zssloader!
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μServices

Apps get on instancesApps get on instances 
services interfaces fro
the Service Registry us
ONLY the service 
i t f !interfaces!

IMPL modules 
register instances of

Service 
Registry

register instances of 
service interfaces
with the Service 
Registry

xyz IMPLabc IMPL

Y A
Apps depend on of Your App classes and service 
interfaces defined in 
the API

of 
om 
sing

abc APICytoscape 
+ 

OSGi

IMPL modules create 

OSGi

xyz APIinstances of service 
interfaces defined in the 
API
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OSGi
enablesenables

Modularity

Photo credit: Maurice Koop 33



OSGi enforcees Modularityy
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Semantic V

Version numbers

 Versioning:g

s have meaning!g
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VERSION: ma

patch - backwards compa

 minor - backwards compa

major - backwards INcom

ajor.minor.patchj p

atible bug fixes

  atible new features

mpatible changes
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Because versions
meaning  we can remeaning, we can re

[3.1

As long as we veAs long as we ve
your app will y pp

(At l t til th t(At least until the next 

 have a functional 
eason about rangeseason about ranges

1,4)

version honestly  version honestly, 
 always work!y

j i d t )
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Mav

OOrga

Buu

Rele

ven

ianize

uildu d

ease
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1 OSGi1. OSGi
- To enable/enfor

2. Semantic
- To define how a

3. Maven
- To organize, bu

rce modularity

c Versioning g
and when changes happen

uild, and release
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1. Clearly define API

2. Enforce separation o

3. Clearly define what cy

4. Sensible dependencp

5 Make writing and ma5. Make writing and ma

 of API and implementation

 can change and wheng

cies 

aintaining plugins easyaintaining plugins easy
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For more info

http://cyto

ormation visit:

oscape.org
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