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Outline

Motivations and Applications
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Adaptation/Customization

Customization by humans (designers)
Dynamic adaptation by a system itself
Adaptation is about decision on which information resource or
function variant to provide or recommend access to,
We need a knowledge to decide about appropriate information
or service configuration in a certain processing step (user or
other):

* Resource and information access environment

= Application domain

= User/Context

* And their configuration — variants and their meaningful combinations for
certain purposes

SOFSEM 2008: Desianina Adaptive Web Applications
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The UML-Guide
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Personal Learning Assistant (WWW2004)
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Personal Reader (AH2004)
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http://www.hcd-online.com (ACMTOIT 2008)

Search results are currently collected. Mext update in 2 seconds, Remote service status:
Currently used search-term(s): economy Executive Academy (WBZ): ¥
e Lason: X
Select (A Relevance ((») Title / (» Description Edutella: 3
El:hange—lﬂanagement und Innovation i Seminarshop.com: ¥
‘Die Zukunft (die sogenannte OMext EconomyO) ist eine InnovationsOEconomy, Mur wer sich in Zukunft auf CLIxx
VerOnderungen einstellt, wer hohe Innovationsraten verwirklichen kann, wird am Markt bestehen, Ein ... ULL:
.................................................................................................................................................................................................................. Knowledgebay: X
The Experience Economy: Work Is Theatre & Every Business a Stage ; EduSource: ¥
iAvailability: Usually ships in 24 hours i | Metzingen VH3-Kursdatenbank: ¥
:Book of Common Prayer (1979, Personal Size Economy, Black) : Amazon: ¥

bfi-vienna: &

iAvailability: Usually ships in 24 hours
4 daly | EducaMext-upm: 3

llicit : How Smugalers, Traffickers and Copycats are Hijacking the Global Economy

St el English
lability: Usually sh 24 hours

iBasic Economics: A Citizens Guide to the Economy, Revised and Expanded
vailability: Usually ships in 24 hours

ETwiIight in the Desert: The Coming Saudi Oil Shock and the World Economy
“vailability: Usually ships in 24 hours

:The Macro Economy Today with DiscoverEcon with Solman Yideos
‘vailability: Usually ships in 2 to 5 weeks

iThe Travels of a T-Shirt in the Global Economy : An Economist Examines the Markets, Power, and
Politics of World Trade

‘Availability: Usually ships in 24 haours

‘How We Compete : What Companies Around the World Are Doing to Make it in Today's Global
;Economy
thvailability: Usually ships in 24 hours

:The Wal-Mart Effect : How the World's Most Powerful Company Really Works--and How It's
iTransforming the American Economy

“vailability: Usually ships in 24 hours

3043 Advanced Novell Network Administration NetWare 6.5

iMetWare 6.x wurde speziell auf die BedOrfnisse der heutigen Met Economy zugeschnitten, NetWware 6.x kann in ESeminarshDD-comE
estehenden Metzwerken eingesetzt werden, umn diese in ein einziges, alles umfassendes Metz - ..,

:China Reise Taijiguan Qi Gong

:21 Tage China Reise - Taijiquan / Qi Gong Unterricht an der Sportuniversitdt Peking, Rundreise zu faszinierenden ;Seminarshop.com;
StOtten der chinesischen Kultur

:Szenario-Technik

‘leder Unternehmer, jede FOhrungskraft ist tOglich immer wieder neu mit der Frage konfrontiertO- Wie kOnnte | Yes  iSeminarshop.com:  German
mein Unternehmendmein Bereich in ca. 1-3 Jahren aussehen?- Welche Anforderungen kOnnte der Ku ...

:The Wisdom of Crowds: Why the Many Are Smarter Than the Few and How Collective Wisdom Shapes:
:Business, Economies, Societies and Nations §

Arnazon Enalish v
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Payroll Scenario (ICWE2007)

Company Employee
88 D
# Print and L v

-

mail payslip

Wait for payment
Transfer monthly jastalment
for the new car

Print and send payslip
Transfer salary
Transfer tax

Transfer car
instalment
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Payroll Scenario

Company Employee
Calculate Perform Pav bill
salary payment ay bifls

Print and send
payslip

'_I:

A service fails due to an internal error.

The error can traditionally be compensated by aborting the complete
transaction (all or nothing semantics).

Adaptation as replacement: a different service exists that can perform the
same operations, so that the failed one can be replaced

SOFSEM 2008: Desianina Adaptive Web Applications
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General Problems to Deal with

What to Adapt

According to what to Adapt

How to adapt

How to Manage the Adaptation at a Product Level

SOFSEM 2008: Desianina Adaptive Web Applications
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Outline

Web Application Design

* Information Access Applications
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Work Products of Web Application Design

Content -> Application Domain
Navigation -> Information Context
Presentation -> Placement and Appearance

SOFSEM 2008: Desianina Adaptive Web Applications
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Image

Slice Design in Hera
(WISE WUB/TUe) ,
p 5 String—~]

' Technique I String escription ame
DA p s R exemiplified_by
_ Y . g! )

Image

Domain Model

plcture

plcture

String Integer
String description ‘ Ianam& year biography String
. exemplified_by created_by
Technique |- ———— ™ Artifact ™ Creator
J1 exemplifies \ « creates | \_
String tname String

= property

aggregation (with CM property name)

------------ = condition
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Layers of Abstraction

Physical Content and
Environment Variants

Ty
J

&

Content, Env.,
and User
Concepts

Content, Env.,
and User
Features and
Configurations

Components/roles
and Collaborations

el
=i
e

Navigation
and
Interaction

SOFSEM 2008: Desianina Adaptive Web Applications




UNIVERSITY www.aau.dk

2} What Is a Class? - Microsoft Internet Explorer - [Offlinebetrieb]

Datei Bearbeiten  Ansicht  Favoriten  Extras 7

Quw- ) A0 o«f Application Domain Concepts:

s €] epfav. s comdocsoocksutorlc) eClass — the main goa|’
oA «Class Variables,

*Class Methods )

claige
cak 1

MyBike -~
In addition to instance variahles, ez can define iy watiable containg information that is shared by all
instanices of the class. For exapffile, suppose that, ad the same nambWof gears. In this case, defining an instance
watiable to hold the munber ff gears is inefficy instatice would have its owi\ copy of the vatiable, but the value would be
the same for every instance \n such situatidis, o can define a class vatiable that Jontains the mamber of gears. Allinstances
share thiz watiable. If one obiNg changes the variable, it changes for all other objefls of that type. & class can also declare class
methods4. You can invaoke a cld ethod ditectly from the class, whereas st itvoke instanice methods on a particular
instatice.
currentipeed = 15
currentCadence = 20
numberOfGears = 15 AumberfCears = 15
clage clage CUrrentCear = 2
cak e ki
Bike YourBike
Class Instance of a Class v
@] Fertig > & Internet
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Datei  Bearbeiten  Ansicht  Faworiten  Extras 7 :"

GZurUck MEP | |£| |EL| ;\] /..-\JSuchen ‘glj:f:-’Faw:uriten @Medien @j - ~,__§ —= _] ‘3 E i‘i ﬂ

Adresse |$E| http:p’p’java.sun.u:u:um,l'u:levelu:uper,l'onlineTraining,l’lp/
Lontents

BACK==Constructor Completion | Instance and C/ Ap p I I Catlo n DO m al n CO n Ce pts :
ﬂggﬂ?’;‘wou hawe to creale an instance of the .CO m m O n :
Ifafield thod i i, d t d
T e *Class
stance and Class Mm oStatic Variables :
Whenyou created the S =t 1
arderto use these variahl - .

*Variable:

e|nstance

*Dependency

Sometimes you don'twant each instance t
to use aclassvariable, or rather a =taticvar

* Toforce an objectto share data rather than
having its own copy.

For inStanCE, a counter m|ght he shared h'}" priuate Stnng name = m: !
several class instances. Every time a new private String id = ",

instance of & class is initialized, the counter static String co =

increrments by 1, sharing that data with each "Sun Microsystems”:

instance ofthe class. [Myou incorrectly used L L
an instance variable instead, then eachnew | Employee Instance Employee Instance

class instance might reset the counter
variahle to 0, count the initialization as 1, and | [P8Me = "II:Jana Nourie”, name = "Jenny Pratt";
always give the incorrect count as 1, instead | |19 = "555% id = "S54
of howewver many initializations there really
are,
* Toinitialize data hefore ar as an ohjectis v
created. | Sun Microsystems | w

?El £ Internet
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An Excerpt of Domain Conceptual Model for

OOP/Java

«Concept» «Concept» «Concept» «Concept»

State Behaviour Instance Method| |Class Method

+structuralFeature " * +behavioralFeature v
«ConceptisPefnedBy «Concept»
isDefinedBy Obj ect +instanceMethod Method
+classifies * +classMethod *
* | +instanceVariable +belongsTo
+classVariable

«Concept» «Concept»
Variables | | Class
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An excerpt of Class feature model

«Concept»
Class
«MandatoryFeature»| [«MandatoryFeature»| [«OptionalFeature»

Class Variables

Class Methods

Objects

\V4

vV

«OptionalFeature»
Instance Methods

«OptionalFeature»
Instance Variables
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A What Is a Class? - Microsoft Internet Explorer

Datei Bearbeiten  Ansicht  Favoriben  Extras 7 ;'f

»
.. - 1 '\.,_—' L -
Q Zurick < | x | = : lJ /- ) suchen ! Faw:unten @ Medien 6:\1':

Adresse ﬂj http:ffiava.sun. IIIIII'I'IJ'dDES,I'bDDks,IItUtDrIELI']a'-.-'Ey - . =2 ' il \
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eTutorial,
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a story in an environment; L os bicycles.
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£ . w
&] Fertig ® Internet
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2} Script - Microsoft Internet Explorer
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2 OLR3 - help - Microsoft Internet Explorer,

EBX

?ﬁnvironment Domain
Concepts:
H «Common:
eCourse,
Module,

eScript
*VVariable:

eEXercise,

eDjiscussion
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An Excerpt of Course Feature Model

«Concept»
Course
«MandatoryFeature» «VariationPoint» «MandatoryFeature»
Garant OR Provider
«MandatoryFeature» «OptionalFeature»
Lectures Modules
«OptionalFeature» «MandatoryFeature»
Lecturer LearningObjects
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User Feature Model

«Concept»
Learner

«MandatoryFeature»
Performance

«OptionalVariationPoint»
Preferences
{Kind = XOR}

«OptionalFeature»
Certificate

«MandatoryFeature»

LearningExperience

«OptionalFeature»
MeasuredPerformance

«OptionalVariationPoint»
Preference
{Kind = OR}

«OptionalFeature»
ConceptPreference

«OptionalFeature»
ResourcePreference

«OptionalFeature»
LanguagePreference

«OptionalFeature»
ResourcePreference

«OptionalVariationPoint»
MeasuredPreference
{Kind = AND}

«MandatoryFeature»
Metric
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Image

Slice Design in Hera
(WISE WUB/TUe) ,
p 5 String—~]

' Technique I String escription ame
DA p s R exemiplified_by
_ Y . g! )

Image

Domain Model

plcture

plcture

String Integer
String description ‘ Ianam& year biography String
. exemplified_by created_by
Technique |- ———— ™ Artifact ™ Creator
J1 exemplifies \ « creates | \_
String tname String

= property

aggregation (with CM property name)

------------ = condition
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Variability at Run-Time

Variability at the design time — subgraph of the feature model

Run-Time — selecting target information according to features
which are evolving dynamically (e.g. a user profile)

Such selection contributes to the evolution of the user profile as
well

Path through information can be altered according to the profile
as well

Static structure model is not enough => behavioural models, e.g.

State diagrams which provide a user interaction and reactivity
point of view to the specifications

SOFSEM 2008: Desianina Adaptive Web Applications
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Collaboration Models

1: Access—»
Q «MandatoryFeature»

OOConcepts/Instruction : Lectures

JavaTutorial::Learner

www.aau.dk

«MandatoryFeature»
JavaObiject/NarrativeText : LearningObjects

«MandatoryFeature»

Class/NarrativeText : LearningObjects

<« (o1do] ‘aBpajmouiasn)IelaoRo ¥

«MandatoryFeature»
ObjectState/NarrativeText : LearningObjects

«MandatoryFeature»

ObjectBehaviour/NarrativeText : LearningObjects
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Collaboration Models

5.1: Show()—»

«MandatoryFeature» «Concept»
Class/NarrativeText : LearningObjects JavaCIass/Definitiont:Q‘CIass

«OptionalFeature»
Instances/Description : Objects

SOFSEM 2008: Desianina Adaptive Web Applications
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State Diagrams: Adaptive Navigation

State Diagram as a model of a trail through an information space
(states are hypertext nodes, transitions are possible links)

Event-Condition-Action on states and transitions for constraints
on possible links and nodes

User model features in conditions

Actions for user model run-time updates and additional
computations needed for rendering or processing

SOFSEM 2008: Desianina Adaptive Web Applications
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An Excerpt of Domain Conceptual Model for

OOP/Java

«Concept» «Concept» «Concept» «Concept»

State Behaviour Instance Method| |Class Method

+structuralFeature " * +behavioralFeature v
«ConceptisPefnedBy «Concept»
isDefinedBy Obj ect +instanceMethod Method
+classifies * +classMethod *
* | +instanceVariable +belongsTo
+classVariable

«Concept» «Concept»
Variables | | Class

SOFSEM 2008: Desianina Adaptive Web Applications
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next [CurrentUser.Level OfkKnowledge
{"Object Oriented Programming Concepts")>0]

? next [CurrentUser.CurrentLOK
r( Queniiaw. }7“9,“ ("Object Oriented Programming Concepts”)>0]
) |

Leai?\?nugr;fstsmnﬂ:;:;mﬁngﬂl;aq -—| What Is a
/ . . ) Message Varlable Operators
Object Oriented Programming Concepts 9

—Language Basics

exit/ CurrentUser.SetLOK(“Classes and Inheritance®, 0.2, Language Basics
Content) v

I ; next—»[ What Is a | Variables }next{ Operators
Message
What Is an

Object next "

next—— next
v _ J
gﬁyelzlatlons To Code\ What Is a Class L @ C Expressions }next{ Control Flow)
~/

=
=

Camenusercunnion || (ComeSnoeconer,
(procedures)<0.5) 9 -

ShOW("pFOCGdUI’ES") s and Packages L{\J)-l—‘ Arrays [nexi— Numbers J
' Creating I
| Interfaces next [CurrentUser LevelOfKnowledge
{("Object Basics and Simple Data Objects”)=0]
next Y
* next Creating and 4 Classes and Inheritance
\ sing Packages
i - Creatmg Managlng
QueStIOHS UsetLevelO{Knowledge _ Classes naxt Inhentance
es and Inheritance™)=0]

/ next
| [CurrentUser LevelOfKnowledge

{*Object Basics and Simple Data Objects”)>0] Implementing
{ : j— next
Nested Classes

A J
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The UML-Guide
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.@ Orverview modeled according to a state and a behavior. A software object maintains its state
= .E Ohject Oriented Programming Concepts in one or more variable.
L Basi . . . ) . . .
'Eb Sa & variable is an item of data named by an identifier. & software object implements
its behavior with methods . & method is a function {subroutine) associated with an
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Advantages
" Designer

" Separation of domains with possibility to connect them
adaptively

= State diagrams and collaboration models reflect user
interaction better

" Semiautomatic generation
= Application

* Models used for search, provision, and integration purposes
" Process

= Separation can contribute to easier distribution of work

SOFSEM 2008: Desianina Adaptive Web Applications
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Outline

Adaptive Web Application Design

* Service Based Applications
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Payroll Scenario

Company

Calculate
salary

Perform
payment

Print and send
payslip

A service fails due to an internal error.
The error can only be compensated by aborting the complete transaction.
Why should the transaction be aborted, if a different service exists that can

perform the same operations!?

SOFSEM 2008: Desianina Adaptive Web Applications
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Pay bills
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Extended Transaction Coordination Structure
(ICWE2007/ACMTWEB 2008)

1. Create new transaction

Company: >
Business Process

2. Return coordination context

13. Send request
result

3. Invoke abstract service, send
coordination context

<
<«

5. Register with
4. Request adapter coordination

context context T AR
« « Coordinator
7. Return . 6. Confirm
adapter registration
context
12. Send request 8. Invoke concrete
result service, send 10. Confirm registration
adapter context

9. Register with
adapter context

Transfer salary

<
<«

11. Process request
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Internal Compensation Handling — Replacement

Company:
Business Process

21. Send request
result

participant

n
>

Transaction
Coordinator

13 Report

event
20. Send request 16. Resend Concrete service fails.
result request Abstract service checks its compensation
rules and contract.

12. Begiatdaiuts | Concrete service is replaced.

. adapter context Coordinator was not notified!

18. Confirm fatjstration
19. Process request
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Physical Services and
Workflow Variants

&
N |
W3

i

%\l

\{

k

Y

%

D)

«

e

=

\
(%)

et

—

a

ami

Capability and
Compensation
Concepts

Capability and
Compensation
Features and

Configurations

Restriction
Profiles

Navigation
and
Interaction

2
«3
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Example: Capability Feature Model

Consists of:

<< OptionalFeature >>
ExternalCompensation

<< MandatoryFeature >>
InternalCompensation

Handling Handling
[ I
N2 N4 N NZ N4
<< OptionalFeature >> | | << MandatoryFeature >> << OptionalFeature >> << OptionalFeature >>
AdditionalActions NoCompensation Repetition Replacement
<< VariationPoint >>
{Kind = OR}
[
N N

<< OptionalFeature >>
AdditionalService

<< OptionalFeature >>
AdditionalRequest

<< OptionalFeature >>
PartialRequest
Repetition

<< MandatoryFeature >>
LastRequest
Repetition

<< OptionalFeature >>
AlIRequest
Repetition

* functionality feature model

* compensation feature model
The compensation feature model can contain custom features.

SOFSEM 2008: Desianina Adaptive Web Applications
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Requirements and Restrictions Feature Models

Similarly, client requirements for functionality and compansations
can be stated in feature models

Matchmaking with capability profile creates restriction profile

Restriction profile specifies a compensation strategy for abstract
service
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Outline

Further Challenges
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Workflows vs. Middleware

Compensations and adaptations can be specified at the design
level in workflows

Copensations and adaptations can be encoded in an intelligent
middleware

How to combine them

How to compose them

How to ensure consistency
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Thanks!!! Questions? ks -

dolog@cs.aau.dk
http://www.cs.aau.dk/~dolog
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