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Platform Variability:

Context

It is hard to maintain software that is portable
to multiple platforms:

» Separate implementations for each platform

» Separate testing for each platform

» Disconnected software evolution

» Hard to reuse common parts between variants

Boss

[ ]
@@ oyRedHat |

Windows
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Platform Variability example:

Skype (at a certain point in time)
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Platform Variability example:
Skype Mobile (at a certain point in time)
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Platforms:

What is a platform?

> What is meant by “platform” in general?

- “A platform is any base of technologies on which other technologies
or processes are built.” [Pohl et al. 2005]

> More specific:
— A platform is a combination of visible hardware and/or software
technologies on top of which other hardware and/or software is

built.

> Examples:
- Java, Windows, WinTel, ARM, EJB, Eclipse, ...

Platform Variability
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Platforms:

What is the purpose of a platform?

> Platforms originate from:

— A desire to “wrap” technologies, meant to be used as a part of an
end-user technology, as a standardised/stable platform.

— In Software Product Lines, a desire to organise core assets of the
product line into a platform that can safely be reused in all of the
derived products.

> So the purpose is:
— To provide a sound and stable basis for technology reuse.

— To provide a repository in which to put reusable technology.

Platform Variability
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Platforms:

Why vary the platform?

> Changing the platform goes against the purpose of the

platform:
- A platform was meant to be a “sound and stable basis”!

— A platform provides a means for reuse!

> So, why do it??

Platform Variability
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Platforms:

Why vary the platform?

> Let's look at common causes of Platform Variability:

Platform

—— cause —»
variability

Self-
Customer- Supplier- imposed platform
imposed imposed platform variation
platform variation variation

Platform lifetime <
product lifetime

Strategic
alliance

New platform less stable
than existing platform

Better platform
available

Platform cost
optimisation

Platform battery/
cpu performance

Platform becomes

New (version of)
obsolete

platform available

Customers use
older platform

New (version of)
standard becomes
prevalent

Platform Variability
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Software Product Lines & Platforms:
Overview

Product Models

¢ Product A

S_PL
Configurator Product B

O

Adapted from http://www.softwareproductlines.com Product M

ore Asset N

Platform Variability
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http://www.softwareproductlines.com/

Cause of Platform Variation in SPL:

The two lifecycles

This is where you have
to re-integrate for each

Platform lifecycle ‘ platform release

l Product lifecycle

Platform Variability
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Classic solutions for Platform Variability:

Overview

> Solutions for Platform Variability typically take the form of
an abstraction layer:

— Application of Design Patterns
- Bridge, Abstract Factory, Adapter, ...
— Cross-platform interpreter/virtual machine
— Java, SmallTalk, JavaScript, Python, ...
— Transformation-based approach
— Model Driven Architecture, embedded DSLs (e.g. in Ruby), ...

Platform Variability
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Example Platform Variability solution:

Abstract Factory pattern

A

<<interface>>

GUIFactory

+createButton () : Button

Source: Wikipedia

Concrete Factory ~

Application
:Client

[
-1

-
- "‘.‘

;. Abstract

————————— l Factory ————————

‘\\ Pattern ,’
,7 T
N\
/
p \
/s N\
AN

WinFactory

<<creates>> :

+createButton () : Button

OSXFactory

<<creates>> :

+createButton () : Button

Platform Variability
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Abstract Product

<<interface>>

Button

+paint () : wvoid

A

\ Concrete Product

WinButton

+paint () : woid

OSXButton

+paint () : wvoid
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Example Platform Variability solution:

Abstract Factory pattern

Application

: Client
|
\ - J' - -
<<interface>> .’ Abstract
GUIFactory AbstractFactoy _ ' Factory |
+createButton () : Button \\\ Pattern '/J
AREET AN
TA ’ \
/
| / »
/
I /
I /
. /
lory //
This design pattern o coresten>
. . ctory |F————————
application only |
covers the GUI [0 : Bucton
<<creates>>
I OSXFactory [———————= >
Source: Wikipedia +createButton () : Button

Platform Variability
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WinButton

+paint () : woid

OSXButton

+paint () : wvoid
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Example Platform Variability solution:

Java

Popular Downloads:

®» Java SE
% Java EE &5 SDK
» Java ME

w=e “Write Once, Run Anywhere”

» See All

Technologies:

® Java SE
#» Java EE
» Java ME

» Web Services
» See All

Platform Variability
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Example Platform Variability solution:

Java

Popular Downloacds:

" Java SE

# Java EE & SDK
# Java ME

# NetBeans IDE
¥ Web Services
» See All

Technologies:

# Java SE

# Java EE

B Java ME

¥ JavaFx

» Web Services
» See All

=
Which Java

[ technology do I
target?

Platform Variability
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Example Platform Variability solution:

Model Driven Architecture

> Design a Platform Independent Model
PIM (PIM)

> Automatically transform to a Platform
Specific Model (PSM)

> Repeat until you reach code

- “Platform Independent” is relative:

Transformation

T
— Example: independent from J2SE, J2EE and
J2ME, but specific to Java

- Example: independent from OOP, RDBMS, but
PSM specific to data modelling

Platform Variability
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Example Platform Variability solution:

Model Driven Architecture

> Targeting multiple platforms requires
PIM multiple transformation definitions

* Transformation

PSM PSM PSM

Platform Variability
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Example Platform Variability solution:

Model Driven Architecture

Maintenance problem remains:
» Separate transformations for each platform
PIM | ° For similar platforms, duplicated transformation code

| JHHHH\HHHHN Transformation HHHHH\HHHHL

PSM PSM PSM

Platform Variability
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Example Platform Variability solution:

Duplicated transformation code in the MDA

to t :

typé <- if s.isSingle then
s.type

rule Property {
from s :

else

UML2!Property (...) binding/dependency is
UML2!Property (

This is where a platform

introduced

'java:

:util::Vector'.type()

endif) {\

This platform dependency works for all platforms below I

B e

Platform Variability
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Example Platform Variability solution:

Stepwise Refinement in the MDA

PIM > Use stepwise refinement
transformations:

— Smaller, reusable transformation steps

- Refinement transformations may be reused
for multiple target platforms

- E.g. Java SE, Java ME MIDP, Java ME PP, ...

( Transformation

PSM

2

Platform Variability
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Classic solutions for Platform Variability:

Application of Design Patterns

> Advantages: > Disadvantages:
- Easy to apply, no extra — Must be applied manually
technology required and locally for each

_ Standard OO language platform-specific context

features are sufficient — Maintenance effort for

— Platform Variability is bridged supporting multiple platforms
at run-time is not much reduced

— Platform Variability is bridged
at run-time, even though the
target platform may have
been fixed before

— Possibility to move platform

— Can impose unnecessary
overhead

Platform Variability
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Classic solutions for Platform Variability:

Cross-platform interpreter/virtual machine

> Advantages: > Disadvantages:
— Platform differences are — Platform Variability is bridged
bridged automatically at run-time, even though the

target platform may have

- Low maintenance .
been fixed before

- Platform Variability is bridged _

at run-time — Performance hit

- There may not exist
general purpose
abstractions for all

platform differences

— Possibility to move platform

- Becomes especially clear in
the domain of user interfaces

Platform Variability
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Classic solutions for Platform Variability:

Transformation-based approach

> Advantages: > Disadvantages:
— Platform differences are — Platform Variability is bridged
bridged automatically at compile-time
- Low(er) maintenance — Cannot move platform
- Platform Variability is bridged — Transformations are domain-
at compile-time specific
— No performance hit - Maintenance effort moved

to transformations

Platform Variability
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Classic solutions for Platform Variability:

Conclusions

> None of the classic solutions solves all our problems

— But each solution has strong and weak points!

> Platform Variability can be tackled using a combination of
these solutions, e.q.:

— If it is feasible to use an existing interpreter/virtual machine-based
solution, apply it first

- Smaller platform differences that occur many times can be covered
using a transformation-based approach

— Larger platform differences that occur locally can be covered using
design patterns

Platform Variability
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Integrated Platform Variability approach:

Overview

Platform-independent

Software is described in a
Platform-independent core
that is valid for all targeted
platforms —
Targeted platforms must have
a common denominator,
such as a standard or
reference implementation!!!

3

Platform-specific f—9
building blocks

-<olem6!,luoo - —

Product3

¥
|

o
@ @ vy Red Hat

Platform Variability
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Integrated Platform Variability approach:

Overview

Platform-specific
building blocks
(components, model
transformations, ...) are
combined with the
platform-independent
core

Platform-independent
core

3

Platform-specific f—9
building blocks

The result of these
combinations are the
platform-specific

software products

-<olem6!,luoo - —

L

I Product3

WebSphere.

o
@ @ vy Red Hat

Platform Variability
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Integrated Platform Variability approach:
Platform Model

As the number of
reusable platform-
specific building blocks
increases, it becomes
harder to remember for
which platforms they
are valid

Platform-independent
core

Platform
> Model

Nl

o
>
ol We propose to make
O’% . —|Platform-specific —{ ‘S platli’orlin
Q Q
CBO"@,)O% bu'ld'ng blocks ) dependencies explicit
“’/,‘;9%,) A in a Platform Model
Z2%3
% L

L

I Product3

WebSphere.

o
@ @ vy Red Hat

Platform Variability
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Platform Model:

Purpose and anatomy

> The Platform Model must be able to record platform
dependencies in general

- No technology-specific approach (Autoconf, ENVY, OSGi, ...)

— A general domain description language is required

> The Platform Model must support checking dependencies
against specific platform instances

— Logic-based languages provide a general framework for this
> Ontologies, and OWL DL in particular, fit the bill
— The platform domain concepts are described first

— Dependencies and instances are described on top of these

Platform Variability
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Platform Ontologies:

Overview

Platform
dependency
~ constraint

. ontology

_—

—

Platform
vocabulary
ontology

e 2

Java
vocabulary
ontology

—

- Iiatfgrmi |

 instance |
 ontology |

[ -

R

Platform Variability

JDK 1.1
vocabulary
ontology

J2SE 1.2
vocabulary
ontology

\/

J2ME PP 1.0
vocabulary
ontology
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Platform Ontologies:

Platform vocabulary ontology

Hardware
Platform » Feature <—
providesFeature* . Software
isa
Tisa
. Virtual
Library Machine

A Platform provides a
number of Features,
which can be
implemented in
Hardware or Software

Platform Variability
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Platform Ontologies:

Java vocabulary ontology

Hardware
Platform » Feature <—
providesFeature* . Software
isa
Tisa
i - isa
Javal.ibrary 158, Library “)/;réﬂ?rlle <+— JavaVM

A Javalibrary is a kind
of Library, and a
JavaVM is a kind of
VirtualMachine

Platform Variability
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Platform Ontologies:

J2ME PP 1.0 vocabulary ontology

Hardware
Platform : » Feature <«—
providesFeature*® . Software
The J2ME PP 1.0 Class i
Library can be A JaVE!UtiILibrary is a
subdivided in its various <o Javalibrary that
packages, Javalibrary —% Lib provides the java.util
javax.microedition.io, *isa part of the J2ME PP 1.0
java.util, etc. API.
JavaxMicroeditionloLibrary JavaUtilLibrary
4 isa 4

J2me-pp-1_0ClassLibrary

Platform Variability
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Platform Ontologies:

J2ME PP 1.0 vocabulary ontology

_ The java.util part of the
The different J2ME PP 1.0 API is a
JavalLibrary subclasses Feature | superset of the java.util
from different Java Feature* part of the JZ2ME MIDP 1.0
platforms can be related API —
to each other in terms Each PP JavaUtilLibrary
of compatibility _ <4 can also be considered an
JavaL.ibrary MIDP JavaUtilLibrary
4 isa
midp:JavaxMicroeditionloLibrary midp:JavaUtilLibrary
Tisa Tisa
JavaxMicroeditionloLibrary JavaUtilLibrary
A isa 4

J2me-pp-1_0ClassLibrary

Platform Variability
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Platform Ontologies:

J2ME PP 1.0 vocabulary ontology

Hardware

Platform » Feature <—
providesFeature* _ Software

The actual platform ontologies contain many more concepts, and
also explain the concept hierarchy in a formal way

Machine

Ay isa
midp:JavaxMicroeditionloLibrary midp:JavaUtilLibrary
Tisa Tisa
JavaxMicroeditionloLibrary JavaUtilLibrary
4 isa 4

J2me-pp-1_0ClassLibrary

Platform Variability
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Platform Ontologies:

Platform instances

platform:Platform j2me-pp-1_0:J2me-pp-1_0ClassLibrary
A A

io | o

3 platform:providesFeature 3
zaurusSL-C1000 zaurusClassLibrary

The Zaurus SL-C1000
PDA provides a J2ME PP
with a J2ME PP Class

Library

Platform Variability
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Platform Ontologies:

Platform dependencies

rule Property {
from s : UML2!Property (...)
to t : UML2!'Property (

type <- if s.isSingle then
s.type

else
‘java::util::Vector'.type()

endif)
} ﬁ

The java.util.Vector
class appears in the
java.util part of the
J2ME MIDP API.

Platform Variability
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Platform Ontologies:

Platform dependencies

platform:Platform

Tsa

JavaUtilPlatform

= J platform:providesFeature midp:JavaUltilLibrary

We require a Platform that
provides a Library that
implements java.util from
J2ME MIDP 1.0

Platform Variability
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Platform Ontologies:

Platform dependencies .
An automatic

reasoner can
compare the
dependency
platform:Platform < constraint against a

|

|

|

|

_ specific platform
T‘SE‘ instance...

AN

midp:JavaUltilLibrary

i isa
T/
ji2me-pp-1_0:J2me-pp-1_0ClassLibrary

JavaUtilPlatform

= J platform:providesFeature midp:JavaUltilLibrary

T

io

platform:providesFeature

...and the reasoner infers whether the
platform instance satisfies the
platform dependency constraint

© Dennis Wagelaar



Platform Ontologies:

Platform dependencies

Different platform
dependencies can
also be compared...

platform:Platform

fsa

midp:JavaUtilLibrary

ﬁ isa

/r

pp:JavaUltilLibrary

JavaUtilPlatform

Java2UitilPlatform

= J platform:providesFeature midp:JavaUltilLibrary

= 3 platform:providesFeature pp:JavaUtilLibrary

rule Property {

uuuuuu

'‘java::util::List'.type()

nnnnnnnn

...........

Platform Variability
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Platform Ontologies:

Platform dependencies

platform:Platform

fsa

JavaUtilPlatform

= J platform:providesFeature midp:JavaUltilLibrary

T

isa = inferred

midp:JavaUtilLibrary

ﬁ isa
/r
pp:JavaUltilLibrary

...and automatically
classified as more-
specific by the

reasoner

Platform Variability
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Integrated Platform Variability approach:

Platform-aware Configuration

Analogous to SPLs, we
can use Configuration
Models to specify a
platform-specific
product configuration

Platform-independent
core

Platform
Model

D

Configuration
O/%/;o —|Platform-specific [ Models
%/)%@/)O building blocks
Ay

N QQ&\
&
-<olem6!,luoo - —

L

I Product3

WebSphere.

Boss

o
@ @ vy Red Hat

Platform Variability
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Platform-aware Configuration:

Configuration Language

@nsformgtiongl

A configuration language meta-
model provides configuration rules

+targetPath : EString
+saveModels : SaveModelType

+buildPath : EString 1

1

Mapping

>

+config +mapping

1 Q+config 1+c0nﬁ_q
1 \ +applet 1 +observer

1 +dataTypes| jauapatatypes
@

L= =

<<enumeration>:=
SaveModelType
none
last
all

+mapping 1 7AN

Platform Variability
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Platform-aware Configuration:

Configuration Language

Each meta-class can be annotated with one or
more platform dependency constraints that
exist within a platform dependency ontology

transformations
<<enumeration>:
+buildPath : EString 01 Mapping | SaveModelType
+targetPath : EString none
+saveModels : SaveModelType ' _ last
JavaMappingPlatform all
1 Q+config 1
1 \ +applet N+observer
AppletPlatform ML2Applet ML2 rver vaMappin .1 +datalypes| ;5vapataTvpes
T T +mapping 1 \
_UML2MIDlet | |_UML2JavaObserver _JavalDataTvpes || _Java2DataTvpes
@IDletPlatforr%
[ | [
JavaObserverPlatform Java1Platform Java2Platform

Platform Variability
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Platform-aware Configuration:

At development time
(G2 defaultinstantmessenger & -

@ InstantMessengerDeployment.platformkit

Ejﬂesourceﬁet lelt the avallable
v @ platform:fresource/uml2cs-instantmessenger-default/default.instantmessenger 1 1
v @ Instant Messenger Configuration u"m pe | = : CO nfl g U ratl O n
i ava Mappinc .
v [J] Java Mapping 3 @J S 4 Optlons to the
J, Javal Data Types “ Undo ~7 UMLZ Observer -
% U2 ava Observer e ~y | % UML2 java Observer ones valid for the
B UML2 Applet 1 @ UMLZ Applet
@S LZ‘;‘ ”Em‘"kk o Cut B UML2MI Dlet ta rget P latform
¥ o Jabber Networ oy @ | -
&4 Default Jabber Transport = Copy @a Local NE’-WOrkI
[S] AWT User Interface Paste % Jabber Network
4 web Applet Packaging el 1 AWT User Interface
et ' Swing User Interface
Validate &, LCDUI User Interface
Control... 22 Web Applet Packaging

@ Ipkg Applet Packaging
@ MI Dlet Packaging

—'

& Generate build.xml file
PlatformKit

Run As

Debug As

Profile As

Validate

Analysis

Team

Compare With

Replace With

b b di, 0.

yvYvwyey

Load Resource...

1 Refresh r
Selection Parentl Lis.t| Tree | Table | Treewithc¢  Show Properties View

7
Error Log | Tasks | Problems (E Console 3@\ # Remove UUID Annotations
be.ac.vub.platformkit.presentation.console T ——

© Dennis Wagelaar



Platform-aware Configuration:

At development time

@ InstantMessengerDeployment.platformkit

3 defaultinstantmessenger o3 . . .
rﬁ_jResourceSet lelt the avallable
v (a; pgFllanrsl'::,:‘rte;z:;:ng:r:l?{::t:l;n::tr:;messenger—defaultfdefault.instantmessenger ) cr— f— PGqu{--ng CO nfl g u ratl O n

i m ¥ L FACKAQINC =
cf mhiaﬁapflgzt 5 4 @ UML2 Java Observer Opt|0ns to the
bebi a Types Undo o o

57 UML2 java Observer e ~y | SAWT User Interface ones valid for the

BE UMLZ Applet & UMLZ Applet

@; Local Netwark of Cut @ Jabber Network ta rget p|atf0 rm
¥ g Jabber Network = Co & Java Mapping

@ Default Jabber Transpor e = PY @J {'MLZ UTJ-SE'EE'I’
AWT User Interface ol e L' i
%3 Web Applet Packaging % Local Network

5 F}e!ete P—— Sort the
. remaining

& Generate build.xml file Conﬁg u ration
options most-

specific-first

PlatformKit
Run As

Debug As
Profile As
Validate
Analysis
Team
Compare With
Replace With

vyFvYywyey

vyFvYyvwyery

Load Resource...

+ Refresh -
Selection Parentl List| Tree | Table | Tree wit Show Pmpenles View

I -
Error Log | Tasks | Problems (E Console &3 # Remove UUID Annotations
be.ac.vub.platformkit.presentation.console
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Platform-aware Configuration:

At deployment time

A number of pre-
configured software
products are made
available for download

Instant Messaging Client Configuration

Automatic platform description

Platform discovered

( Copy to Clipboard }

These products are
sorted most-specific-
first

Manual platform description

Platform ontology:
<?xml version="1.0"7?>

The platform instance
description of the
client is provided

S
-------- Y

evuntavana '

...or platform ontology file: (‘Browse... ) .
P ¥ The most appropriate
Let the server auto-detect your platform Submit platform description

software configuration
Example platform descriptions is returned for

download/installation

Platform Variability
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Tool support:

PlatformKit Eclipse plug-in

. @ InstantMessengerDeployment.platformbkit @ default.instantmessenger &3 =
PlatformKit tool = f
7 Resource Set
attaCheS tO a @ platform:fresource/uml2cs-instantmessenger-defaultfdefaultinstantmessenger
- - @ Instant Messenger Configuration uml2cs-instantmessenger-default/build
Conflguratlon |I|ja~.ra Mapping
= J; Javal Data Types 0N Select R
language editor B UL Jova Observer 80¢ elect Resources
B UML2 Applet Load platform specification
@ Local Metwark IDK 1.1 PC
. . . E} Jabber Metwork JDK 1.2 PC
Several bU|It'|n er Transport JDK 1.3 PC
— | JDK 1.4 PC
prototype platform H Web Applet Packaging JDK 1.5 PC
1 ~ |JDK 1.6PC
mOdeIs are prOVIded Progress In Microsoft PocketPC with Personal Java 1.1

Microsoft PocketPC with JZME PP 1.0
Microsoft PocketPC with J2ME PP 1.1
Mobile phone with J2ME MIDP 1.0
| Mobile phone with J2ME MIDP 2.0

Profiling EMF editor against context

&
o

[4TwT

Retrieving platform specification...
£ Built-in platform specification

O Platform specification from file

@ ( Cancel } f—ﬂkﬂ

Platform Variability
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Tool support:

PlatformKit Eclipse plug-in

@ InstantMessengerDeployment.platformikit (@ *defaultinstantmessenger &4

rfj Resource Set
@ platform:/resourcefuml2cs-instantmessenger-default/defaultinstantmessenger
@ Instant Messenger Configuration umlZcs-instantmessenger-default/build
4] Java Mapping
J: Java2 Data Types
%ﬂ UMLZ Java Observer
EE umMLZ Applet
&) Local Netwark
E} Jabber MNetwork
@ Default Jabber Transport
AWT User Interface
Eﬂ ‘Web Applet Packaging

(&0 0O Validation Problems

o Problems encountered during validation

Reason:

Configuration models I\ Diagrosis of Instant Messenger Configuration umiZcs-nstantmes senger-defaul
can now be validated

against the selected
platform

( << Details ) E—OK—}

JavaZDataTypes instances are not valid in the chosen context

& r

Selection | Pari
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Tool support:

PlatformKit Eclipse plug-in

@ InstantMessengerDeployment.platformkit m

|-T“_'| Resource Set

v @ platform:/resource/umlZcs-instantmessenger-default/default.instantmessenger

v @ e oo L TR Vicb Applet Packaging

v m Java Mapping TR =
FE i ) Undo ~Z S% UML2 Java Observer
7 UML2 Java Observer Redo oy % AWT User Interface
B UMLZ Applet & UML2 Applet

&) Local Netwark of Cut 2 Jabber Network

| w @ Java Mapping

. . = Paste & UML2 Observer
Invalid choices are

Web Applet Packaging @ Local Network
removed from the P —
configurations options

# Delete

Validate

nerate build.xml file

I/ PlatformKit >
I i I Run As (2
Configurations options e >
are sorted most- Profile As >
.gn . Valid
specific-first — Aol =
Optimise for maximum T .
.. ompare With >
or minimum platform Replace With g
dependencies Load Resource...
~  Refresh -
Selection Parem:l List| Tree | Table | Tree wit Show Properties View
Platform Variability Error Log | Tasks| Problems (E Caonsole Eq # Remove UUID Annotations
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Tool support:

PlatformKit Eclipse plug-in

e Ll

Select
E‘u ]
Import Jar files from the local file system into a UML model in the workspace.

UML model of platform

dependencies can be

automatically extracted koot i <
from Java bytecode il

ﬁ Existing Projects into Workspace

I:IJ File System
El Preferences
B = CVS
¥ = Jar2UML Import
Ij Import Jar File Dependencies to UML Models
B Import Jar Files to UML Models
|jlmpurt Java project dependencies to UML Models
Eldlmpurt Java projects to UML Models
¥ = Plug-in Development
Eﬁ Features
ﬁPlug—ins and Fragments
P = Run/Debug
AN
P = Tasks
P = Team
b = Teneo

@ (" <Back ) @(ommwe® ( Cancel ) ( Finish
Platform Variability
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Tool support:

PlatformKit Eclipse plug-in

] nElaciur b | ”- P =
% Plu B |5z Outline 28
v = ExampleModels e Import... An outline is not available.
#) ambienttalk2.uml & Export...
1 ambienttalk2Deps.uml
&) antlr-runtime-3.0.1Deps.y <" Refresh F5
] antlr.uml Assign Working Sets...
#] atDeps.uml y
#] CompositionA.uml| Va:ll.da.te :
e CompositionA.umidi In!t!alfze Use Case D.|agra.m
E| ConferenceCall2.bpel Initialize State Machine Diagram

nferenceCall2.bpelex Initialize Sequence Diagram

fault.uml Initialize Deployment Diagram
faultName.um! Initialize Composite Structures Diagram
faultName.umldi Initialize Component Diagram
tityMetamodel.ecore Initialize Class Diagram
ampleActivity.uml Initialize Activity Diagram

i € Privatize public fields

Platform dependencies
can be compared
against models of

existing platform API

: 2l Problems | & Console = Properties}@l Progres

Determine compatibility with JDK 1.1

Determine compatibility with J2SE 1.2

Team

%] My.inferred.owl

Compare With > |
@| My.platformkit RepI:ce With > Determine compatibility with J2SE 1.3
My.vali_d.txt Topcased > Determine compatibility with J2SE 1.4
#) org.eclipse.swt_3.4.0.v344 Checkstyle > Determine compatibility with J2SE 1.5

v

| pivot-wtkx.uml . Determine compatibility with J2SE 1.6
: PlatformKit P ty wi :
#] pivot-wikxDeps.um| Determine compatibility with J2ME PP 1.0

Model Archive >
'2 gkc"mpﬂfﬂ.em"-“m' & e , | Determine compatibility with J2ME PP 1.1
DR WikiText »  Determine compatibility with Personal Java 1.1
—— 3 ' | Determine compatibility with J2ME MIDP 1.0
| o® Lbientts k2 Depe vml Properties X+ Determine compatibility with J2ME MIDP 2.0

Platform Variability
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Tool support:
PlatformKit Eclipse plug-in

¥ qqcompatlbllltyﬁeport‘a:s <Mnde|> jdk-1_1 provides ambienttalk2Deps
¥ 1 <Package> java
¥ 0 <Package> awt
B <<missing>> <Class> Container
¥ 2 <Package> lang
¥ <Class> StringBuffer
b @ <<missing>> <Operation> substring (arg0, argi1)
Ad Q <Class> Double
b & <<missing>> <Operation> parseDouble (arg0)
£ <<missing>> <Package> ref
Q <<missing>> <Class> Threadlocal
¥ 1 <Package> reflect
<<missing>> <Interface> InvocationHandler
H <<missing>> <Class> Proxy
E <<missing>> <Class> AccessibleObject
<<missing>> <Interface> Comparable
v Q <Class> Classloader
b & <<missing>> <Operation> getSystemClassLoader () : ClassLoader

A fuu compatibility H <<missing>> <Class> UnsupportedOperationException

. b0 <Package> io
report is generated, > B <Packages util

k77 <Profile Application>

WhICh heIpS to » |5 http: [/ soft.vub.ac.be/platformkit-java/CompatibilityReport.uml
determine the precise

platform dependencies

Platform Variability
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Applications:

Instant messenger case study

> Instant messaging client
— 11 PIM-to-PSM refinement transformations
— One core PIM and 7 optional feature PIMs

— Targets all Java client platforms

eeeeeeeeee

uuuuuu

|||||

:::::::::::

uuuuuuuuuuuuu

Add Remov: Name ohn Dogl
Password

‘ Applet Instant Messenger started

Platform Variability
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Applications:

Industry case studies

> Java EE case study with Inno.com (IWT OZM)

— Introduce Platform Variability in the back-end of a medical imaging
storage system

> Data interchange case study with Steria Belgium”

— Apply Platform Variability approach to the adaptation of data
translators for the required external data format

— In the context of the VariBru project

> Telecom case study with Alcatel”
— Apply Platform Variability approach to heterogeneous client devices

— Introduce Platform Variability in telecom back-end systems
* Under consideration

Platform Variability
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Outline

Context

Background
Platforms Software Product Lines

Approach
Integrated approach Classic solutions

<~~~

Platform Ontologies ) Platform-aware Configuration
=~

Applications N Tool support

Summary
Platform Variability
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Summary:

Reasons for Platform Variability

> Platform Variability goes against the purpose of a platform
— A platform was meant to be a “sound and stable basis”!

- A platform provides a means for reuse!

> But from the viewpoint of a software product built on the
platform, platform variation may be necessary

— New platform version
— Other (3™ party) platform is also relevant or even better

- Old platform becomes obsolete

Platform Variability
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Summary:

Solutions for Platform Variability

> Typically take the form of an abstraction layer:
— Application of Design Patterns (e.g. Abstract Factory)
— Cross-platform interpreter/virtual machine (e.g. Java)
— Transformation-based approach (e.g. MDA)

> None of the classic solutions solves all our problems

— But each solution has strong and weak points!

> Platform Variability can be tackled using a combination of
these solutions

- Integrated approach

Platform Variability
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Summary:

Management of Platform Dependencies

> As the number of reusable platform-specific building
blocks increases, it becomes harder to remember for
which platforms they are valid

— We propose to make platform dependencies explicit through
Platform Ontologies, expressed in OWL DL

— Can record platform dependencies in general

— Supports checking dependencies against specific platform instances

— Analogous to SPLs, we can use Configuration Models to specify a
platform-specific product configuration

- Platform-aware configuration of software products

— Platform-driven deployment of alternative software products

Platform Variability
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Summary:

Platform Variability tool support & applications

> PlatformKit supports:
— Extracting platform dependencies from existing Java binaries
— Platform-aware configuration

— Platform-driven deployment

> Platform Variability applications:
— Instant Messenger case study
— Industrial case study with Inno.com (IWT OZM)

— Industrial case studies under consideration with Steria Belgium
(VariBru) and Alcatel

Platform Variability
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Further reading:

Books

> K. Pohl, G. Bockle, F. van der Linden, Software Product Line

Engineering: Foundations, Principles, and Techniques (2005)
http://www.software-productline.com/

> A. Kleppe, J. Warmer, W. Bast, MDA Explained: The Model Driven

Architecture : Practice and Promise (2003)
http://books.google.be/books?vid=ISBN032119442X

> S.J. Mellor, K. Scott, A. Uhl, D. Weise, MDA Distilled: Principles of

Model-Driven Architecture (2004)
http://my.safaribooksonline.com/0201788918

*> D. Wagelaar, Platform Ontologies for the Model-Driven Architecture

(2008)
http://www.vubpress.be/article.aspx?article_id=PLATFO014U

Platform Variability
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Further reading:

Papers

> J. Coplien, D. Hoffman, D. Weiss, Commonality and variability in

software engineering, IEEE Software 15(6), pp. 37—45, 1998.
http://doi.ieeecomputersociety.org/10.1109/52.730836

> T. Mens, P. Van Gorp, A Taxonomy of Model Transformation. Electr.

Notes Theor. Comput. Sci. 152, pp. 125—142, 2006.
ftp://ftp.umh.ac.be/pub/ftp_infofs/2005/GraMOT-taxonomy.pdf

> D. Wagelaar and R. Van Der Straeten, Platform Ontologies for the
Model-Driven Architecture, European Journal of Information Systems

16(4), pp. 362-373, 2007.
http://www.palgrave-journals.com/ejis/journal/v16/n4/abs/3000686a.html
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Further reading:

Websites

*> Software Product Lines website by BiglLever:
http://www.softwareproductlines.com

> Open Model CourseWare: http://www.eclipse.org/gmt/omcw/resources/

> VariBru - Variability in Software-Intensive Product Development:
http://www.varibru.be/

> MDSE research within the Software Languages Lab:
http://soft.vub.ac.be/soft/research/mdd

> PlatformKit tool: http://soft.vub.ac.be/soft/research/mdd/platformkit
> ENVY/Developer: http://c2.com/ppr/envy/
> OSGi reference: http://www.osgi.org/Specifications/Reference

> GNU Autoconf: http://www.gnu.org/software/autoconf/

Platform Variability
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