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Background

1994-1997
— Mercedes-Benz & Daimler-Benz
— Software Architecture

1997-2001
— Windward Solutions
— Distributed Processing Environments
— CORBA & TINA

2001-2006
— NTT DoCoMo Euro-Labs
— Dynamic Aspect-oriented Programming
— Dynamic Service Adaptation

Since 2006

— Hasso-Plattner-Institute, Software Architecture Group

— Context-oriented Programming
— Dynamic Programming Environments
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Interface-connection
architecture (ICA)

— Architecture description
languages (ADLSs)
— Structure declared by

interfaces, not their
implementations

Object-connection
architecture (OCA)

— Structure determined by
implementation

Component connection layer
(CCL)
— Framework for ICA in OCA-
based systems

CCL (Mercedes-Benz & Daimler-Benz)
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Aero: Dynamic Composition

module Example { object definition language

group GroupA {
components ObjectA, GroupB;
contracts InterfaceB, InterfaceD;

b

object ObjectA {
behavior behaviorText "This object does something useful”;
requires InterfaceD;
supports InterfaceA, InterfaceB, InterfaceC;

b

interface InterfaceA {};

interface InterfaceB {};

interface InterfaceC {};

group GroupB {
components ObjectB;
contracts InterfaceD;

h

object ObjectB {
behavior behaviorText "This object does something useful, too";
supports /nterfaceD, InterfaceE;

}

interface InterfaceD {};
interface InterfaceE {};

Robert Hirschfeld (www.swa.hpi.uni-potsdam.de) 2008 Aero (Windward Solutions, Sunnyvale, California)
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Aero: Dynamic Composition

<<group>>
theGlobalGroup

<<group>>
aGroupA
*

<<object>>
anObjectA

<<group>>
aGroupB

<<object>> .

anObiectB
<<object>>

anotherObjectB

\ -

<<interface>>

aninterfaceB aninterfaceC

<<interface>>
aninterfaceA

[ <<interface>>
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Dynamic Aspect-oriented Programming
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@ message @

Sender Receiver

Ottt O——rsis @O

Aspect Advi Pointcut JoinPointDescriptor
(BlockContext)

ref [1 ref ref [n\ ref [1] ref ref [1]

Computation AdviceQualifier Receiver’s Class Selector

(BIockCom&\L/claV (Symbol) X ,, o
/ o =

4 ref [1]
[Weaver]

@ﬁ O
@<—ref-fni— +«—+offn]

Activator MethodWrapper MethodDictionary
(BlockContext)

AspectS (Windward Solutions & DoCoMo Euro-Labs)
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returnSeven returnSeven
1 ‘seven’
returnThree returnThree
@ b 1 ‘three’
4 = | 4
RdProxyAspect MyReaI$ IbjectClass
4 |4
1 =
1 u 1
1 = N
i @ ............. _,®
myObject myProxy myRealSubject
Subject
Request()
[ , [
R realSubject Proxy
Request() Request() ©Of--------- :r%alsubiectonequest():

Proxy: Provide a surrogate
or placeholder for another
object to control access to it.

Reflective Designs (DoCoMo Euro-Labs)
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Deployment Scenarios

Cube rendering fix

N
7

Cube branding

[ Cube rendering fix Tetris usage posts
[ Cube branding :LogServer port change:
FaurePDA ‘ [ LogServer |

Tetris usage indication

Client-Side
Adaptation
Manager

Server-Side
Adaptation
Manager

Tetris integration

FaurePDA

DSA utilities m DSA utilities
DSA base —: DSA base
Squeak base & mop g Squeak base & mop
PRI N R A
HTTP

TCP

Dynamic Service Adaptation (DoCoMo Euro-Labs)

Robert Hirschfeld (www.swa.hpi.uni-potsdam.de) 2008



Context-oriented Programming @ svpp 2008 Hasso

w_w
Iy ﬂ Plattner
Institut

Ul Branding and Bugfixing...

0o
'\ o [

p——————— < o
.0 ..

[] Enable hardwa: NTT - v

Do Corussssssss
N

[] Enatle hardware acceleration

[] Enatle hardware acceleration

Robert Hirschfeld (www.swa.hpi.uni-potsdam.de) 2008



Context-oriented Programming @ svpp 2008

g Hasso
T} Plattner
Institut

Service Integration...

New game Pause Quit Welcome
Monday. 10 February 20 ( | 3 & Moniday, 10 February 2003
To Do To Do
1 first pass of sMovie 1 first pass of sMovie
1 Fix fridge 1 Fix fridge Tetris
1 Msg to Ereeman Zork 1 Msg to Ereems
2 changes for finite ung Z changes for f Score: S
2 first pass of PDA ‘ 2 first passof |
{More) {(More)
Schedule Schedule
6:00am wake up 1 Contacts ke u
Contacts ~~|for & ri@x Events for
Events le & shower To Do le a:
To Do 11 abowg 401K Files 11 at
Files Il Boss Scritble I Bos
Seribble 8 Piano r
Piano 3D Demo
3D Demo 7 ame
Same Game etris
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X Transcript =ife)
. e e

=

-

<UsagelndicationRecord
User="01604735200"
Application="Tetris"
Date="25 February 2003"
Time="10:28:15 am"
Usage="NewGame">

<UsagelndicationRecord
User="01604735200"
Application="Tetris"
Date="25 February 2003"
Time="10:31:03 am"
Usage="Newiame">

<UsagelndicationRecord
User="01604735200"
Application="Tetris"
Date="25 February 2003"
Time="10:41:02 am"
Usaoe="NewGame"s. =

Robert Hirschfeld (www.swa.hpi.uni-potsdam.de) 2008 Dynamic Service Adaptation (DoCoMo Euro-Labs)




o, Context-oriented Programmin svpp 2008
_ g g @ svpp ﬂ Hasso

Plattner
Institut

s
D
. {Pd
. em

Outline

Software Architecture

l

Distributed Processing Environments

l

Dynamic Aspect-oriented Programming

l

Reflective Designs

v \ 4
Dynamic Service Adaptation

[ l

Context-oriented Programming

Robert Hirschfeld (www.swa.hpi.uni-potsdam.de) 2008



o™, Context-oriented Programming @ svpp 2008 Hasso
- oy Plattner
- Institut

context = everything computationally accessible

location A
.4&

/

time of day

N\

mood...

[N

£

preferences

'\ .

.L\Al“p

“-‘ subscriptions
energy consumption

connectivity

bandwidth

battery level

Robert Hirschfeld (www.swa.hpi.uni-potsdam.de) 2008



osversi, - Context-oriented Programming @ svpp 2008
: a Hasso
2 @u, ﬂ Plattner
e Institut

MVC

core data

Black: 43%
Red: 39%
Blue: 6%
Green: 10%
Others: 2%

Black 4.
Red 39
Blue 6
Green 10
Others 2
pie chart bar chart parliament spreadsheet

Frank Buschmann, Regine Meunier, Hans Rohnert, Peter Sommerlad:
Pattern-Oriented Software Architecture — A System of Patterns.
John Wiley and Sons 1996
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Increased Complexity

Person
Attributes
Attributes
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Increased Complexity

Observer

Employee

Component
Attributes
Attributes
Person

Attributes

Attributes
Role
Attributes
Attributes

Attributes
Attributes

View

Attributes
Attributes

PersonView

EmplView

Attributes

Attributes

Attributes

Attributes 1
Attributes

N\

Attributes

Manager

Attributes
Attributes
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Partial Layer and Class Definitions
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introduce
activate

Class1 Class 2 Class m deactivate
B R B R R ) remove
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« Behavioral variations
— Partial class and method definitions
- Layers
— Groups of related context-dependent behavioral variations

« Activation
— Activation and deactivation of layers at runtime

e
(V=

od

%m

« Context
— Anything computationally accessible
« Scoping

— Well-defined explicitly-controlled scopes

Robert Hirschfeld (www.swa.hpi.uni-potsdam.de) 2008
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Dynamically-scoped Layer Activation

 Constructs

(with-active-layers (...) ...) ContextL
(with-inactive-layers (...) ...)

[...] useAsLayersFor: [...] ContextS
with (...) {...} ContextJ

» Activate (deactivate) layers for the current thread

— Does not interfere with other layer activations/deactivations in other
threads

« Layers are activated/deactivated only for the dynamic extent of
the associated code block

« Activation order determines method precedence
m

Robert Hirschfeld (www.swa.hpi.uni-potsdam.de) 2008
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AOP vs. FOP vs. COP

;, Gl
: :72?])1

AOP

FOP

Inverse
dependencies

1:n
relationships

COP

Layers

Dynamic
activation

Scoping
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COP Implementations

— « ContextL (vuerroc)
o ContextS HpPiswa)
e ContextJ* (vusrroc)
o ContextR #Hriswa)

( * ContextPy #piswa)
%})‘i =] o Contextd nHriswa)
o ContextG Hriswa)
* PyContext Hripcy)

Made with secret
alien technology

o Context# HripcL)
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