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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
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The UML-Guide

JWE2005
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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)
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Print and send payslip
Transfer salary
Transfer tax

Payroll Scenario (ICWE2007)
Company Employee

Bank

Transfer
salary

Transfer
tax

Print and
mail payslip

Transfer car
instalment

Wait for payment
Transfer monthly instalment
for the new car
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Payroll Scenario

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

…

Transaction
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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
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Work Products of Web Application Design

Content -> Application Domain
Navigation -> Information Context
Presentation -> Placement and Appearance
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Slice Design in Hera 
(WISE WUB/TUe)

Navigation Model

Domain Model
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Layers of Abstraction

and

xor

xor

Physical Content and 
Environment Variants

Content, Env.,
and User 
Concepts

Content, Env.,
and User 
Features and 
Configurations

Components/roles
and Collaborations

Navigation 
and 
Interaction
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Application Domain Concepts:
•Class – the main goal,
•Class Variables, 
•Class Methods
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Application Domain Concepts:
•Common:

•Class
•Static Variables

•Variable:
•Instance

•Dependency
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An Excerpt of Domain Conceptual Model for 
OOP/Java

«Concept»
Object

«Concept»
State

«Concept»
Behaviour

«Concept»
Method

«Concept»
Instance Method

«Concept»
Class Method

«Concept»
Class

«Concept»
Variables

+instanceMethod

*isDefinedBy

+structuralFeature *

+belongsTo

+classifies *

+behavioralFeature*

+instanceVariable*

isDefinedBy

+classVariable

*

+classMethod *
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An excerpt of Class feature model

«Concept»
Class

«OptionalFeature»
Instance Methods

«MandatoryFeature»
Class Methods

«OptionalFeature»
Objects

«MandatoryFeature»
Class Variables

«OptionalFeature»
Instance Variables
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Environment Domain 
Concepts:

•Tutorial,
•Lesson,
•Trail,...

Domain concepts play
a story in an environment;
Each concept plays a certain role
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Environment Domain 
Concepts:

•Common:
•Course,
•Module,
•Script

•Variable:
•Exercise,
•Discussion
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An Excerpt of Course Feature Model
«Concept»

Course

«MandatoryFeature»
Lectures

«OptionalFeature»
Modules

«VariationPoint»
OR

«MandatoryFeature»
LearningObjects

«MandatoryFeature»
Garant

«OptionalFeature»
Lecturer

«MandatoryFeature»
Provider
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User Feature Model

«Concept»
Learner

«MandatoryFeature»
Performance

«OptionalFeature»
Certificate

«OptionalVariationPoint»
Preference
{Kind = OR}

«OptionalVariationPoint»
MeasuredPreference

{Kind = AND}

«OptionalFeature»
ConceptPreference

«OptionalFeature»
LanguagePreference

«OptionalFeature»
ResourcePreference

«OptionalFeature»
ResourcePreference

«MandatoryFeature»
LearningExperience

«OptionalFeature»
MeasuredPerformance

«MandatoryFeature»
Metric

«OptionalVariationPoint»
Preferences
{Kind = XOR}
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Slice Design in Hera 
(WISE WUB/TUe)

Navigation Model

Domain Model
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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
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Collaboration Models

«MandatoryFeature»
JavaObject/NarrativeText : LearningObjects

«MandatoryFeature»
ObjectState/NarrativeText : LearningObjects

«MandatoryFeature»
ObjectBehaviour/NarrativeText : LearningObjects

«MandatoryFeature»
OOConcepts/Instruction : Lectures
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Class/NarrativeText : LearningObjects

5: G
etO

bject(UserKnowledge, Topic)



27SOFSEM 2008: Designing Adaptive Web Applications

Collaboration Models

«MandatoryFeature»
Class/NarrativeText : LearningObjects

«Concept»
JavaClass/Definition : Class

5.1: Show()

«OptionalFeature»
Instances/Description : Objects

5.2
 [C

Use
r.L

Kno
wled

ge
(C

las
s)>

0]:
 S

ho
w()



28SOFSEM 2008: Designing Adaptive Web Applications

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
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An Excerpt of Domain Conceptual Model for 
OOP/Java

«Concept»
Object

«Concept»
State

«Concept»
Behaviour

«Concept»
Method

«Concept»
Instance Method

«Concept»
Class Method

«Concept»
Class

«Concept»
Variables

+instanceMethod

*isDefinedBy

+structuralFeature *

+belongsTo

+classifies *

+behavioralFeature*

+instanceVariable*

isDefinedBy

+classVariable

*

+classMethod *
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Object Oriented Programming Concepts

What Is an 
Object

What Is a 
Message

What Is a Class
{CourseStructure=Content,

LearningPresentation=Definition}

Relations To Code

next

next

next

Questions

next

Language Basics

Variables Operators

Control FlowExpressions

next

next

next

next

next [CurrentUser.CurrentLOK
         (”Object Oriented Programming Concepts”)>0]

entry/ 
if(CurrentU
(procedures
show(”proce

exit/ CurrentUs
Content)

ser.CurrentLOK
)<0.5) 
dures“)

er.SetLOK(“Classes and Inheritance“, 0.2, 
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The UML-Guide
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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
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Payroll Scenario

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?

…

Transaction
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Extended Transaction Coordination Structure
(ICWE2007/ACMTWEB 2008)

Transaction 
Coordinator

1. Create new transaction

2. Return coordination context

3. Invoke abstract service, send
coordination context

9. Register with
adapter context

10. Confirm registration

11. Process request

12. Send request
result

5. Register with
coordination
context

4. Request adapter
context

6. Confirm
registration

7. Return
adapter
context

8. Invoke concrete
service, send
adapter context

13. Send request
result
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Internal Compensation Handling – Replacement

Concrete service fails.
Abstract service checks its compensation
rules and contract.
Concrete service is replaced.
Coordinator was not notified!

Transaction 
Coordinator

11. Process request

20. Send request
result

12. Signal failure

21. Send request
result

13. Report 
event

14. Forget
participant

15. Confirm failure
19. Process request

16. Resend
request

17. Register with
adapter context

18. Confirm registration
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Layers of Abstraction Revisited

and

xor

xor

Physical Services and 
Workflow Variants

Capability and 
Compensation
Concepts

Capability and 
Compensation
Features and 
Configurations

Restriction
Profiles

Navigation 
and 
Interaction
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Example: Capability Feature Model

Consists of:
• functionality feature model
• compensation feature model

The compensation feature model can contain custom features.
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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

Motivations and Applications
Adaptive Web Application Design

• Information Access Applications
• Service Based Applications

Further Challenges



Rich Internet Applications



43SOFSEM 2008: Designing Adaptive Web Applications

Appartment Room Arrangements



Social Web Applications
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FP7/ICT STREP                  Knowledge in a Wiki

+getName() : string
+setName(in Name : string)
+getSICCode() : string
+setSICCode(in SICCode : string)
+getLegalForm() : string
+setLegalForm(in LegalForm : string)
+getRevenue() : string
+setRevenue(in Revenue : string)
+getType() : string
+setType(in Type : string)
+getEmployees() : string
+setEmployees(in Employees : string)
+getStatus() : string
+setStatus(in Status : string)
+getAccountId() : string
+setAccountId(in Status : string)
+Account()
+getAccountObject(in AccountId : string) : Account
+getDetails(in Account : Account) : object

-Name : string
-Code : string
-LegalForm : string
-Industry
-Revenue
-Type
-Employees
-Status
-AccountId

Account

+Accounts()
+getAccount(in AccountId : string) : Account
+Accounts(in SalesMan : SalesMan, in Role : string) : Accounts
+getAccountManager() : SalesMan
+getNameIndex(in Accounts : Accounts) : object

Accounts

+SalesMan()
+getSalesManObject(in SalesManId) : SalesMan
+getName() : string
+setName(in Name : string)
+getRole() : string
+setRole(in Role : string)
+getSalesManId() : string
+setSalesManId(in SalesManId : string)

-Name : string
-Role : string
-SalesManrId : string

SalesMan

+getName() : string
+getPrice() : float
+getItems() : int
+getType() : string
+getDescription() : string
+getProductId() : string
+setName(in Name : string)
+setPrice(in Price : float)
+setItems(in Items : int)
+setType(in Type : string)
+setDescription(in Description : string)
+setProduct(in ProductId : string)

-Name : string
-Price : float
-Items : int
-Type : string
-Description : string
-ProductId : string

Product

Products

+soldProduct

*

+Member

*
+AccountSet1..*

*

+AccountManager*

*

+AccountManager

*

+MemberProduct*

+ProductSet*

*

+ProductManager

*

*

+ProductManager

*



Composition Models
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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?

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