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Modeling of Ubiquitous Web applications
= Motivation
= Customization
= Excurse: Supporting person with disabilities
= Excurse: Linzer Mobile Guide
= Design space of Customization

g!{ = Customization Architecture ‘

= Context Models

= Customization Rules

= Customization Example
= Tool Support
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Demand for Ubiquitous Web Applications
= additionally to the chriteria of "traditional Web
applications" allow for ubiquitous access to services

anytime / anywhere / anymedia ! Web Applicaton

Development Goals

= accessibility despite of restrictions
= semantic equivalence

= best quality of service g; !,ZD ,
= semantic enhancement o %
% W
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Ubiquitous Web Applications:
= have to be "aware" of their context - "Situation of Use"

— Context is not what is explicitely provided but which comes aside

— e.g.: device, network, user, location, time ——

= have to adapt accordingly

— changing the "standard"
Web application

: B

Modelling is important but existing modelling appr i SEeas /‘3’??
fall short in considering all aspects 2= - (STAYskAC
of UWAs “Excuse me ... could you tell my car's
navigational system how to get to
Currently Bucknell and Smith Road?”

= disregarding full potential of ubiquity
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Objectives and Approach
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EU-funded Fifth Framework Program project (IST-2000-25131)
Objectives:

B Define a set of methodologies, notations, and tools to support the
design and fast prototyping of complex ubiquitous web applications

B Propose a set of notations based, along with a set of heuristics and
guidelines to help developers

B Provide tool support to make the design activity more efficient

Approach:

B Explicit requirement elicitation, hypermedia modelling, transaction
support and ubiquity modelling

®  UML profile for UWA-specific concepts

B Dynamic rules as a means to deal with ubiquity

m Extension of existing UML tool to facilitate an
integrated development process

http://www.uwaproject.org
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Customization Modeling

U Goal: regarding all requirements of customization

U Designed from the start to take the ubiquitous nature into account
O Customization as the uniform mechanism to enable ubiquity

= by adapting towards a particular

= context which reflects the environment Levels

O Holistic view on the development /] Presentation
O process by introducing Hyperbase
= customization as additional \
= design dimension 0 cgme\n{\
= effecting all dimensionof | C:/ | Phases
= traditional web application modeling nalysis Design lementation

Customization*
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Corltext Goal of the Approach
dynamic
static %
“ » Adaptation

static dynamic
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Customisation Architecture
influence . I j
» Re quirements operationalise
determinel
. = A A
Gstoisatey trigger | Customisation |activates

rules
trigger
& \ Logical Context \ c

= : % Variable part
o \ Physical Context \ k3]

o I
reify z
§ 1 Stable part
maschine
l world L realises
: tisfi
Environment Service =2 Goals
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Customisation Architecture

On basis of
influence_ . operationalise __—the context
» Requirements selects the
determj appropriate
= ¥ adaptation
ﬁ‘;ﬁ.‘;’"'“‘““ trigger/”| Customisation %ates
rules
// — m-gge[/-—\
% Logical Context [
E 7 2 Variable part
\8\ Physical Context S P
7 —~———— Q
7 <
Context reity < Stabl . ~—
I . = apie pan Adaptation
maschine
l world { realises
Service salisfies , qieTeAIS
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Customization Modeling Cont.

U Reification of the environment in terms of an explicit
= physical context model: information sensed from the environment
= logical context model: high-level descriptions of the situation of use

0O Separation of the core functionality of a web application (stable part)
from its context-dependent part (variable part)

U Adaptation of all aspects of navigation, operation, transaction

O Specification of dynamic customisation in terms of event-condition-
action rules to reflect dynamicity

O Development of a UML profile for customisation modelling

O Extension of Rational Rose to facilitate an integrated development
process

W. Schwinger - Model-Driven Development of Ubiquitous Web-Applications
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Customisation Architecture
Event/Condition/Action Rules
.Q
j infl . i
UML ErOflIe influence, Requlrements operlionalise
l determinel
A LU trigger | Customisation |activates
rules
trigger
& Logical Context -
5 : = | Variable part
8 Physical Context 8 P
AN s
Q. H
reify g
I / = Stable part
maschine °, o
l world Object-Oriented FrameworkL realises
Service satisfies , QeI
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Modeling of Ubiquitous Web applications

= Motivation
= Customization
= Excurse: Supporting person with disabilities
= Excurse: Linzer Mobile Guide
= Design space of Customization

| The UWA Approach to Customization |
= Customization Architecture
= Context Models ‘
= Customization Rules
= Customization Example
= Tool Support
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U Manageable description of the environment and the Web
application itself

U At a very low level of abstraction (e.g. what is provided by
sensors)

U Open and extensible to include new properties (e.g.
temperature, altitude, battery level ) in the sense of an
object-oriented framework

U Updates outside the scope of the Web application

W. Schwinger - Model-Driven Development of Ubiquitous Web-Applications 13
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Physical Context Model

«PhysicalContextModel» |
aPhysicalContextModel
‘ PhysicalContextProperty
| validityPeriod
L
NaturalContext TechnicalContext SocialContext
A A n
UserAgent
A
Location|| Time Device || Browser || Network |ApplicationState| | |User
celllD time .. |devicelD ||browserlD ||bandwidth| |currentView w.userlD |
get() get() get() get() get() get() get()
1 1] 1] 1] 1] 1] 1]
History
4 .
. 1 1 revious() 1
PhysicalContext ;5 greq time é‘:rttgin() 0.7 | Session]
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U Logical context represents more stable, abstracted
information

U Can be provided simply by means of profiles or by using
abstraction mechanisms such as aggregation and inference

U Needed to enrich the physical context, e.g. to derive the street
name from a sensed X/Y-position

U Modelled as profiles and organized in UML packages

U Open and extensible to include new profile information and
abstractions

W. Schwinger - Model-Driven Development of Ubiquitous Web-Applications
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Logical Context Models - Profiles

«LogicalContextModel>»
aLogicalContextModel

1

1

«ProfileModel»
aLocationProfile

«ProfileModel»
aTimeProfile

1

1

«ProfileModel»
aUserAgentProfile

«ProfileModel»
aUserProfile

1

1

«ProfileModel»
aNetworkProfile

«ProfileModel»

anApplicationProfile

W. Schwinger - Model-Driven Development of Ubiquitous Web-Applications
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Locatian Context

© «PhysicalContextModel»
« PrpflleMOdel» «access» _ - -7 aghysicaIContextModel
LocationContextModel -

GenericLocationContextModel l

«interface»
LocationMapper GeoFfos oty
xCoordinate || name
— getGeoPos(celllD) Coordinate 5 __
Location™.,| getCelllD(x) y . District
Service o name
prr— part /| famousFor ||| ApplicationSpecific
PoliticalCartoaraph x [x [+ LocationContextModel
| rolticabariograpy | L) ggicalLocation — |
getCountry(x,y) name I AtBangquet
— getStreetName(x,y) iﬂ\ q
ais 1 Ty o) [ T ovtour |
) getTown(x,y 6 @
getDistance(x1,y1,x2,y2) Town InLectureRoom
e «nterface» name
PhysicalCartography inhabitants A
getAltitude(x,y) Street
getLandscape(x,y)
getDistance(x1,y1,x2,y2) AtHOname
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«LogicalContextModel» Tlme PrOflle
TimeProfile
| aLocationProfile::Town \* ml
| aLocationProfile::GeoPos - -
1 TimeZone
| aLocationProfile::Country l y id
: e Distr : !'| name
| aLocatlonProf|Ie1..D|str|ct l \ diference ToGMT
ApplicationSpecifcTimeProfile ‘ getLocalTime(GMT, x, y)
. getLocalDate(GMT, x, y)
OpeningHours getGMTTime(localTime, X, y)
date , | 9etGMTDate(localDate. . y)
openingTime
closingTime DaylightSavingTime
isOpen(date, time) startDate
openFromTo(date) 1 endDate
ldleOfTheWeek tlmeDlﬁereqce .
[ ConferenceOpeningHours | | DistrictOpeningHours gﬁ%ﬁﬁgﬁrﬁmﬁxx’ ¥ Ilcc))ggll-r'l'li%?)
| break highLiveTime 9 Y,
’ isBreak(date, time) isHighLiveTime(date, time)
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UserAgent Profile

«LogicalContextModel>»
UserAgentProfile

Applicationindependent
DeviceProfile

DeviceProperty * iSOfType DeviceCategoryHierarchy \

’$‘ | DeviceCategoryComponent | .p.nos

Hardware Software get()
displaySize type AN
colourSupport name DeviceType DeviceCategory
(r:r;’eijmory version name name
avgBandwidth vendor |sOantegog1 name)

maxBandwidth e.g. Nokia 6xxx-series,
e.g. Nokia 6120 ‘WAP-enabled mobile, WAP

OperatingSystem| | Browser |——Suepors

* supports
MIMEType MarkupLanguage
- | type + | type
name version
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«LogicalContextModel» User Prof”e
UserProfile

GenericUserProfiIel

User o «roleOf» *| Role
login *_currentRole P>
password 1
phoneNumber \{ ActorRole | | ExpertiseRole |
currentRole
et
Q]Jl 1\ {xor}
ApplicationSpecific 11111\ 1\4
UserProfile ‘ \ 1 I T |
T T T
Dy [PC_Chair || PC_Member| Participant
1 * conferenceFee
+ 1PersonalLayout Ml Iﬂl tutorialFee
name hasRegistered()
o r1$ ——1 | enableColor 1 Subject hasPayedConferenceFee()
olorschema | | f,]Bright | MobilePrefs | name hasPayedTutorialFee()
name lanquage smsNumber < 5
?g(t)é)lolr 1| 4| LprefersSMS : . - 3
"er:]xkcglgrr PersonalPrefs HotelPrefs ConferencePrefs BirdsOfAFeather
headingColor | | name category subscribedinfos gate
highlightColor eM?" oL maxrrice downloadPapers me
referredLanguage i - ici
p guag existsPreference qelSubscribedTracks getNumberOfParticipants()
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«LogicalContextModel»
NetworkProfile
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Network Profile

Connection supportedConnectionTypes __* i aUserAgentProfile::DeviceCategory
type - maxThroughput1 Throughput
. bandwidth

*

providedConnectionTypes

1

* ThroughputLevel

MobileTelephoneProvider

name Z%

[ [

Low Mid

High
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«ProfileModel»
anApplicationProfile
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Logical Context Model

Application Profile

ApplicationLocation

getApplicationLocation()

I 1 1

* 1
—{ aLocationProfile::GeoPos

Metalnformation

aW2000Model::Class

type: typeName

I provid >rmation

getType(): typeName
isOfType(typeName) : boolean
Language supportedLanguage Languagelnformation
name o enabledToChangelLanguage: Boolean
<currentLanguage getSupportedLanguages() : Set

W. Schwinger - Model-Driven Development of Ubiquitous Web-Applications
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) Adaptation activates the variable part of the Web
application

O Generic adaptation operations

= more than 70 generic adaptation operations have been
defined for hypermedia and transaction modelling
elements

= e.g.: any collections can apply a filter operation to its
extension

U Application-specific adaptation operations
= the designer is enabled to introduce arbitrary adaptation

operations
W. Schwinger - Model-Driven Development of Ubiquitous Web-Applications 23
"4 WEE-NET e g0 oo g | Departmentof Telecooperation

Ieb Engineering Netw
Excellanca

Summer School in Trento Out“ne Of the MOdUIe 2/2

Modeling of Ubiquitous Web applications
= Motivation
= Customization
= Excurse: Supporting person with disabilities
= Excurse: Linzer Mobile Guide
= Design space of Customization

= Customization Architecture
= Context Models
&H = Customization Rules ‘
= Customization Example
= Tool Support
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Modeling Customisation

Customisation Rules are:
O formulated in terms of event/condition/action-rules
U allow declarative specification of dynamic customisation

Event:
= identifies the potential need for customisation
= predefined in a generic Event Model
= extensible by additional primitive events and composite events

Condition:
= jdentifies if customisation
is actually needed @l
= very often reasons aRuleModel
about the context  Event F—"> CustomizationRule
= specified in OCL name
Action: 1.t &
= activates a certain .?0.4 . ?1
adaptation operation Condition| | Action

W. Schwinger - Model-Driven Development of Ubiquitous Web-Applications
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«EventModel»

anEventModel

2.*
Event

S CompositeEvent\ \ PrimitiveEvent\

[AND| | OR | [ SEQ]

[ I
\ ChangeOfPhysicalContext \ ‘ ChangeOfLogicaIContext‘

I I
\ ChangeOfDevice \ \ChangeOfNetwork\

I
ChangeOfTime |

ChangeOfUser \ \ChangeOfBrowser\ \ChangeOfLocation\ \ChangeOprpIicationState

W. Schwinger - Model-Driven Development of Ubiquitous Web-Applications
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O Adaptation hooks
= Allow customisation rules to adapt the Web application
= Support micro and macro adaptation
= Resemble object-oriented framework idea

U Micro Adaptation (a single model element is adapted)

class name Stable part of the application
attributes Standard UML compartments
operations Variable part of the application
adaptation operations :|' Additional UML class compartments

for defining customisation hooks

U Macro Adaptation: (more than one) model element
using stereotyped UML 1.x

Department of Telecooperation

a‘ﬁ’j‘gggﬁﬁgﬁ?&; subsystems and interfaces
enable() <} -- «AdaptablePackage»
disable() anAdaptablePackage
W. Schwinger - Model-Driven Development of Ubiquitous Web-Applications 27
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«ActionModel»
anActionModel

ActionList

1 .
< '"

<>

BlockAction |- AtomicActio
1 ifBlock elseBlock AN
I 1 <>J 100 [ Assignment | | Operation
| SimpleBlock || IterationBlock | | IfBlock | A

| ApplicationSpecificAO |

| UntilBlock | [WhileBlock]
laConditionModel::Logical Expression

[ T
| InformationDesignAO | ‘ | PresentationDesignAQ |

| NavigationDesignAO | | OperationDesignAO |
EnableEnitit [ EnablePage [
[DisableEnitity|| ***[EnableCluster]

| DisablePage || *** [EnableOperation]
[SetEntityFilter] ~ [DisableClustef| ***  [SetPageEntrance| [DisableOperation|| ***

AddNode SetPreCondition

W. Schwinger - Model-Driven Development of Ubiquitous Web-Applications
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U Example 1/3 - Requirements

Context: Device used is not graphics enabled

Adaptation: Change the description to text mode

W. Schwinger - Model-Driven Development of Ubiquitous Web-Applications 29
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Customisation Rule Modeling (o)

U Example 1/3

Context: Device used is not graphics enabled

Event:
changeOfDevice

Condition:
session.history[current] .context.userAgent.deviceType =
profile.device.type AND
profile.device.graphicEnabled = 'FALSE'

Adaptation: Change the description to text mode

Action:
textMode {
description.switchTo('text"')
}

. Schwinger - Model-Driven Development of Ubiquitous Web-Applications



Department of Telecooperation

Customisation Rule Modeling (o)

g WEE-NET .

1deb Engineering Netork ol
Excellance

Summer School in Trento

U Example 2/3

Context: Moved more than 5 km

Adaptation: Recompute the route description

W. Schwinger - Model-Driven Development of Ubiquitous Web-Applications o
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Customisation Rule Modeling (o)

U Example 2/3

Context: Moved more than 5 km

Event:
changeOfLocation

Condition:
session.history[current] .context.location.
distance (session.history['StartTime'].context.location)
>= '5 km'

Adaptation: Recompute the route description
Action:
recomputeRoute {
routeDescription.compute (context.location);

}

. Schwinger - Model-Driven Development of Ubiquitous Web-Applications
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U Example 3/3
Context: Bandwith fallen below 10kb

Adaptation: Adapt the graphics accordingly

W. Schwinger - Model-Driven Development of Ubiquitous Web-Applications 90
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Customisation Rule Modeling (o)

U Example 3/3

Context: Bandwith fallen below 10kb

Event:
changeOfBandwidth

Condition:
session.history[current] .context.bandwidth <= '10 KB'

Adaptation: Adapt the graphics accordingly
Action:
resizeGraphics ({
overviewMap.resize (context .bandwidth) ;
detailMap.resize (context.bandwidth) ;
}

W. Schwinger - Model-Driven Development of Ubiquitous Web-Applications



“Ba WEE-NET

!

Department of Telecooperation
Excellenca

Summer School in Trento MaCrOS and RUIe Patterns

1deb Engineering Netork ol

O We introduce the notation of macros and rule patterns to:
= increase expressiveness
= ease the task of the customisation designer
= support reusability

U Macros represent pre-defined parts of customisation rules in
terms of condition and action (currently 67 macros are supported)

U Rule patterns are templates abstracting customisation rules as a
whole

U Both can contain parameterised components

W. Schwinger - Model-Driven Development of Ubiquitous Web-Applications <o)
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U Specification of a non-parameterised macro

CURRENT_CONTEXT = (Session.History)->last () ‘

U Usage

B8 ocoo0

C: CURRENT_CONTEXT.User.eMail =
"sysadmin@uwaproject.org"

A:

W. Schwinger - Model-Driven Development of Ubiquitous Web-Applications
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U Specification of a parameterised macro

’CERTAIN_CONTEXT(Time t) = (Session.History)->certain(t) ‘

U Usage

E: ...
C: CERTAIN_CONTEXT ("2001/NOV/22 11:00") .User.eMail
="sysadmin@uwaproject.org"

A:
W. Schwinger - Model-Driven Development of Ubiquitous Web-Applications 37
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Modeling of Ubiquitous Web applications

= Motivation
= Customization
= Excurse: Supporting person with disabilities
= Excurse: Linzer Mobile Guide
= Design space of Customization

| The UWA Approach to Customization |
= Customization Architecture
= Context Models
= Customization Rules

&H = Customization Example

Tool Support
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"If a device of type PDA is used than the Artist Highlight should and the link to that node should not be available"

DisableArtistHighlightForPDA ;@% detects that now another device is used
E: ChangeOfDevice checks whether the currently used device is of type
C: DEVICECATEGORY_ISA("PDA") "PDA", uses a macro specifying:
A: HB_ArtistHighlight-> disableNode(); DeviceCategory->isOfCategory(CURRENT_DEVICE, <devCat>)

ArtistOfCDTour->disableNode();

1oHB._ArtistHighlight->disableLink(); activates the three adaptation operations disableLink()

\~ = and disableNode() for the model elements

. . \ HB_ArtistHighlight, ArtistOfCDTour, and the link
<<NavigationModel>> \\ to_HBArtistHighLight inbetween
MusicAccessModel \ S~
N N
HB_Artist [=J S i HB_ArtistHighlight =
name \ . artistName
orderBy={alphabetical} \\ automatic={true} | | o ~p
< label
| ArtistOfCDTour [ +] __» coverPictureSmall
7 — . . .
v 7 = artistDescription
"

HB_AutorCDIndex

HB_Artists

HB_SongCDIndex L

¢ WEE-NET
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Excellanca

.+ ] ] Deparimentof Telecooperafion
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Papers Track
filter location
setFilter() time

«CustomisationRule»
Name: FilterPapers
Requ: Only the papers currently presented in the current room's track should be avaliable
E: ChangeOfLocation OR ChangeOfTime

C: CURRENT_LOGICAL_LOCATION_ISA("InLectureRoom")

A: Papers— setFilter("Paper.Track.Location=" +
CURRENT_LOGICAL_LOCATION_GET("InLectureRoom") +
" AND Paper.Track.Time="+ CURRENT_TIME)

W. Schwinger - Model-Driven Development of Ubiquitous Web-Applications
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"If a device of type PDA is used than the node "Full Description" and the link to that node

should not be available"

WEE-NET | [ B0 EEEEEE
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Customization Example 3

Web application model in W2000

@ewers

Note: Structural
Index

Structural Cluster Type of Entity Type PC-Member.
Navigation: Index Embedded

N
e\ <<Node Type>>
L Index Full Description
<<Segrents>:

<<Node Type>>

<<Segments>>
V Camera Ready

Reviewer
Profile

WEE-NET

Iieb Engineering Network of
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Summer School in Trento

"If a device of type PDA is used than the node "Full Description" and the link to that node

should not be available"

«CustomisationRule» & A detects that now another device is used

Name: ReducePC_MemberForNavigati
Requ: Maximise Usability

DeviceCategory->isOfCategory(CURRENT_DEVICE, <devCat>)
E: ChangeOfDevice /

C: DEVICECATEGORY_ISA("PDA")
A: Index_FullDescription-> disableLink();
FullDescription—> disableNode()

. 3 ] Deparimentof Telecooperafion

Customization Example 3

checks whether the currently used device is of type
"PDA", uses a macro specifying:

activates the two adaptation operations disableLink()
and disableNode() for the model elements

wl FullDescription and Index_FullDescription, respectively

@ewers

<<Node Type>>
Dcscnpllnn

Structural Cluster Typmt Enmy WK e PC-Member.
Navigation: Indu\{mhukle(l

-
<<NedeType>> \ < <Node Typess
[ Mndex e 1yp:
Full Description

<<Segments>>
V Short Description

<<Node Type>>
Reviewer

<<Segments>>
V Abstract

Profile

21
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"On basis of the users current role select the according design”

«CustomisationRule»
Name: ChooseDesign
Requ: The appropriate design should be choosen according to the user's current role
E: ChangeOfUser
C: CURRENT_USER.currentRole != PREVIOUS_USER.currentRole)
A: DesignSwitcher->switchDesignTo("DesignFor__"+CURRENT_USER_ROLENAME)
g «AdaptablePackage»
«Adapterinterface» UWA_Application
DesignSwitcher &
- «Adapterinterface» ]
switchDesignTo(designName) PC_ChairEnabler «AdaptablePackage» ™
enable() : .
disable() DesignFor__PC_Chair
«Adapterinterface» ]
PC_MgmberEnabIer
enable() «AdaptablePackage» ™
h DesignFor__PC_Member
disable()
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<<customizationRule>>
Name: SMSConfirmation

E: CommitTransaction

C: CommitTransaction.name='Booking' AND
UserAgentProfile->getDeviceType(Session.History CURRENT].UserAgentContext.get())='MobilePhone'

A: BookingConfirmation->sendSMS()

<<customizationRule>> :
Name: WebConfirmation ;
E: CommitTransaction !
C: CommitTransaction.Name ='Booking' AND

UserAgentProfile->getDeviceType(Session.History[ CURRENT].UserAgentContext.get()) = 'PC'|

A: BookingConfirmation->sendEMail();
BookingConfirmation->showConfirmationWebPage();
———————————— BookingConfirmation

As soon as the user commits booking,
construct an appropriate booking confirmation senggms, 2)

0 o o sen al
according to the characteristics of the device used | ¢ ConfirmationWebPage()

W. Schwinger - Model-Driven Development of Ubiquitous Web-Applications
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Outline of the Module 2/2

Modeling of Ubiquitous Web applications
= Motivation
= Customization
= Excurse: Supporting person with disabilities
= Excurse: Linzer Mobile Guide
= Design space of Customization

= Customization Architecture
= Context Models
= Customization Rules

= Customization Example
&H = Tool Support ‘
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U Modeling supported by customization modeling tool
U Extension of commercial UML modeling tool Rational Rose
U UWA tool framework comprises:
= UML profile including e.g.: stereotype definition
= Generic models, e.g.: event model, logical context models
= Plug-ins - providing functionality
— Wizard supporting customization rule creation

— Model checking
— Lockup

O Currently available as prototype

W. Schwinger - Model-Driven Development of Ubiquitous Web-Applications
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O Customisation rules and their
constituents are modelled in terms
of stereotyped UML classes

aCustomisationRule é}?@

P AR® 4=
aCompositeEvent aPrimitiveEvent
20 O=>4
aCondition anAction
| |

O Customisation rules are attached to

= those hypermedia or transaction modelling elements being subject to
adaptation using an association stereotyped «adapts» and to

= those requirements which are realised using an association stereotyped
«realises»
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Customisation Rule Example
With Rational Rose Tool

—

ReviewerProfile

e

& & 3
ShortDescription Index FullDescription
<<customisesss= <<customises>»

ReducePC_MemberF
orMavigation
{from sRuleModel)
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With Rational Rose Tool

B 1eb Engineering Network ol

- o
Index FullDescription
{frem aMavigationMeodel) L gegEE LLUSeSE> {from aMavigaticnMadel)

ey

Action_of ReducePC_MemberFor
Mavigation
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Customisation Rule Example
With Rational Rose Tool
\’.{:-ﬁﬁ*é
L'C‘\"r' ?*
Action_of_ReducePC_MemberFor Condition of ReducePC Member
Navigation “ForMavigation
{from anActionMadel) Wrms:ﬂb / {from aConditionMedel)
<<gvaluates>>
£

<<triggers==

ReducePC_MemberF <<implements:
orfavigation
y
é = @} <<UJWARequirement:==

Maximise Usability
{from aReguirementshiodel)

ChangeOfDevice

{from PrimitiveEvents)

W. Schwinger - Model-Driven Development of Ubiquitous Web-Applications
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Customisation Rule Example
With Rational Rose Tool

=

ReviewerProfile

1 | I

FullDescription

ShortDescription Index!

<<customises>>

<<customises>>

<<implements>> @ r—g—ég*f

.
{@"‘!‘ <<performs>>
<<UWARequirement== Action_of_ReducePC_MemberFor
Maximise Usability ReducePC_MemberF Navigation
{from sRequiremantshlogal) ortlavigation {frem anActieniodel)
{from aRuleModsl)

<<triggers>>

>

ChangeOfDevice

<<gvaluates>>

Condition_of ReducePC_Member
Forlavigation
(from sConditionModel)

(from PrimitiveEvents)
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U Modeling of Ubiquitous Web Applications is important but Software
Engineering methods can not be directly applied

U Design space of Web Applications comprises:
= Levels: content, hyperbase, presentation
= Aspects: structure and behavior
= Phases: from analysis to implementation

O Customization (adaptation to content) as uniform mechanism to
address the requirements of ubiquity

U Customization modeling comprises:
= context modeling in terms of physical and logical context models
= adaptation modeling: adaptation operations and adaptation hocks
= customization rules: in terms of ECA-rules

W. Schwinger - Model-Driven Development of Ubiquitous Web-Applications
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U Enabling new types of applications like personalised services, location-aware
services and device-optimised services using customisation as uniform
mechanism

U Ensuring a systematic development of high-quality UWAs by conceptual
modelling of customisation

U Respecting the highly dynamic nature of UWAs by employing customisation
rules

O Reducing maintenance efforts and increasing reusability by separation of
context-dependent and independent parts of UWAs and by provding pre-defined
macros and pattern libraries

O Coping with technology evolution and changing requirements by allowing to
extend context models and adaptation possibilities

O Going in line with current software engineering standards using UML as basic
formalism

U Facilitating an integrated development process by proper tool support
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U What belongs to content and what belongs to context is sometimes blured

O Very "fine grained" - concernd may be too much with the details of formulating
constraints

U Notation hard to understand and to communicate to the user
O Way of annotating clutters the customization model

= e.g. what if | want to see all personalization
O No "semantics” of how the context is actually filled

O Event-driven approach might not be "feasable" way of thinking for often changing
context

U Static adaptation realization quite artificial

W. Schwinger - Model-Driven Development of Ubiquitous Web-Applications
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[ Let it be said in the words of the user

U Notation matters - need for easy to understand icons and graphic
representation

U Understandability prevails detailed semantics
U Need to see customization as cross-cutting concern
U Modeling can be either

= full specification prior to implementation

= pragmatic approach to communicate to the user
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Outlook
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U Final End
= Model-Driven Development of Ubiquitous Web applications

U Open Issues
= make customization modeling more handy
= extensible customization run-time environment
= realizing ubiquitous web applications

O Current Work phases
e ) . Analysis
= Explore capabilities of aspect-orientation or

representing customization as cross-cuttiBgSign
concern

Conceptual
Customization

- implementation gap -

= Run-time customization

customisation

Implementation
framework Customization
= Elaborate on the methods, techniques aaeTime |\ Framewerk
tools for model-driven development v

W. Schwinger - Model-Driven Development of Ubiquitous Web-Applications
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Where does Customisation take
place?
External (proxy-based) > Is the application
Customisation

customisation-aware or not?
most approaches, e.g.,

IBM Transcoding Publisher, II- ﬁ HTTP-Response
Oracle Wireless Edition

)
| Presentation Level

Intg—LeyeI . Intra-Level

Customisation Customisation

- e.g., WebML | Navigation Level = e.g., OOHDM,
WUML

—)

t HTTP-Request
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Framework
lect di
@ request @ ;Saevgi'rlz-l;:l:Ched version @ zﬁ;ﬁ afzgjrsfeon g

retrieve from source

«—‘—'{ request engine W adaptation server ‘.{ ;arsg:ng
y

!sensor i Q
!\T trough adaptation serverJ //
N\ T |
@ resppnd to clien !

i
N @ recieve original version
@ context sensing \ i
}

web
application

perform pro-active adaptatiol

customization engine @perform re-active adaptation

\
external | context engme_ event D
source @ monitor
context management execute customization rule
@ context retrieval @ 9 @
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Physical Context is the reification of the environment
extended by logical context (profiles)

Context and content sometimes blend

Separation of the stable and the adapation by means of
adaptation hooks

of customization rules (ECA-rules)

Semantics of adaptations on the Web applications
problematic

Users need to be able to express customization at a
suitable level of abstraction

Modelling is fine but also a suitable run-time platform

is needed
W. Schwinger - Model-Driven Development of Ubiquitous Web-Applications
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Thank you
for your attention!
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