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Outline of the Module 1/1

E!{ = Categories of Web Applications ‘

= Characteristics of Web Applications

= Web Engineering vs. Software Engineering
Web Application Modelling

= Motivation

= Requirements Framework

= Modelling of Web Applications

= Overview on Existing Modelling Methods
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Summer School in Trento Yesterday's Web

Yesterday's "Web Applications"
O Some (mainly) static Web pages
O Same information for everybody
U Coding in plain HTML

O Simple request / response

CSA Mosaic Demo Document

U Content mattered / focus on o N—
information e S
O Very limited interaction featur A
A o o S
Yesterday's Development: b R
Uniesty, Hres nlr etk ol o Sopter server a the S
O Sit down and code an HTML page - Aty
as approach quite ok F——

‘e Foruse] Home] Relod] Opsne| Save As| Clon| New Windou| loss Wi

W. Schwinger - Web Engineering 3

4 WEE-NET

1ifeb Engineering Network of
Excallenca
Summer School in Trento Today|s Web

Today's Web Applications

O The Web has a massive and permanent influence on our lives!

= Economy, industry, education, healthcare, public administration,
entertainment

= Tourism Systems, Train Information, eStrores, ...

O The reason for this:
= the global and permanent availability and

= the comfortable and uniform access to

= often widely distributed information

= producible by anyone in the form of
Web pages

W. Schwinger - Web Engineering
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U Definition*: T Web Applications

scchl,]

A Web application is a software system
based on technologies and standards
of the World Wide Web Consortium
(W3C) that provides Web specific
resources such as content and services
through a Web browser.

0 This Definition:
= explicitly includes technologies as well as interaction with the users.

concludes that technologies on their own, such as Web services, are not Web

applications, but they can be part of one
implies that Web sites without software components, such as static HTML

pages, are also not Web applications
O Of course broader definitions are possible that might include Web services and
Web sites.

* Kappel, G., Préll, B., Reich, S., Retschitzegger, W., "Web Engineering -
The Systematic Development of Web Applications”, Wiley, 2006.
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Summer School in Trento

Knowledge-based

+ Recommender System

« Syndication

+ Management Information Systems

Ubiquitous

« Customized Services

« Location Aware Services

« Device-Independent Delivery

Portal-oriented

+ Community Portal

+ Online Shopping Mall
« Business Portal

Complexity

Collaborative

« Chatroom

+ E-Learning Platform

« Virtual Shared Workspace

Workflow-based
« E-Government

« B2B Solution

« Patient Workflow

Transactional
« Online Banking

+ Online Shopping
+ Booking System

Interactive

« Virtual Exhibition
* News Site

« Travel Planning

Document centric
« Static Homepage

+ Web-Radio 1
+ Company Web Site Development History
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Development of Web Applications

O The development can be started in any of these categories
O Newer categories are generally more complex
= do not fully replace the older generation
= each has its own specific fields of application
0 Complex Web applications can be assigned to several categories at once, e.g.
Online Shopping Malls
= offer different search options

= allow to buy products
= offer order status monitoring
= offer online auctions
= integrate different service providers
O Web applications may cover many traditional fields of application, e.g., Online
Banking
O New fields of applications are created, e.g., location-dependent services

W. Schwinger - Web Engineering 7
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Knowledge-based

+ Recommender System

« Syndication

+ Management Information Systems

Ubiquitous

« Customized Services

« Location Aware Services

« Device-Independent Delivery

Portal-oriented

+ Community Portal

+ Online Shopping Mall
« Business Portal

Complexity

Collaborative

« Chatroom

+ E-Learning Platform

« Virtual Shared Workspace

Workflow-based
« E-Government

« B2B Solution

« Patient Workflow

Transactional
« Online Banking

+ Online Shopping
+ Booking System

Interactive
« Virtual Exhibition
* News Site

Document centric
« Static Homepage

+ Web-Radio

+ Company Web Site

Development History
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Categories of Web Applications
Document Centric Web Sites

O Web pages are stored on a Web server as ready-made, i.e. static, HTML
documents and sent to the Web client in response to a request

O These Web pages are usually updated manually using respective tools
U Disadvantages:
= significant cost factor for Web sites with frequent updates
= danger of outdated information
= danger of inconsistencies due to redundant storage
O Advantages:
= simplicity and stability of the system
= short response time
0 Examples:
= static homepages
= simple web presences for small businesses

W. Schwinger - Web Engineering
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Knowledge-based

+ Recommender System

« Syndication

+ Management Information Systems

Ubiquitous

« Customized Services

« Location Aware Services

« Device-Independent Delivery

Portal-oriented

+ Community Portal

+ Online Shopping Mall
« Business Portal

Complexity

Collaborative

« Chatroom

+ E-Learning Platform

« Virtual Shared Workspace

Workflow-based
« E-Government

« B2B Solution

« Patient Workflow

Transactional
« Online Banking
+ Online Shopping

—]

Interactive
« Virtual Exhibition
« News Site

« Travel Planning
Document centric / nteractivity
« Static Homepage
Development History

+ Web-Radio
+ Company Web Site
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Categories of Web applications
Interactive Web applications

U Common Gateway Interface (CGl) and HTML forms offer a first,
simple, form of interactivity by means of:
= forms
= radio buttons
= selection menus
= etc.
U Web pages and links to other pages are generated dynamically
according to user input

U Examples:
= timetable information

= news sites
= virtual exhibitions

W. Schwinger - Web Engineering
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Knowledge-based
+ Recommender System
« Syndication
« Management Information Systems
- Ubiquitous
= « Customized Services
ﬁ « Location Aware Services
- « Device-Independent Delivery
g Portal-oriented
[s) « Community Portal
+ Online Shopping Mall
+ Business Portal
Collaborative
« Chatroom
+ E-Learning Platform
« Virtual Shared Workspace
Transactional
« Online Banking
+ Online Shopping
+ Booking System
m/
~ Virtual Exhibition DB support
* News Site
« Travel Planning
| Document centric | interactivity
« Static Homepage
+ Web-Radio Development Histor
+ Company Web Site P Y
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Categories of Web applications
Transactional Web applications

U More interactivity
= e.g. modification by user

U Database systems allow
= efficient and consistent handling of data

= structured queries

U Examples:
= online banking
= online shopping
= booking systems

W. Schwinger - Web Engineering
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b Categories of Web applications
ummer School in Trento
Knowledge-based
+ Recommender System
« Syndication
« Management Information Systems
> Ubiquitous
= « Customized Services
ﬁ « Location Aware Services
- « Device-Independent Delivery
g Portal-oriented
(5} + Community Portal
+ Online Shopping Mall

+ Business Portal

Collaborative
« Chatroom
+ E-Learning Platform

" RALE] Snarowu M rkspace

Transactiona . .
+ Online Banking process mtegratlon
+ Online Shopping
+ Booking System
Interactive
~ Virtual Exhibition / DB support
« News Site

« Travel Planning

interactivity

Document centric
« Static Homepage
+ Web-Radio
+ Company Web Site
14
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Categories of Web applications
Workflow-based Web applications

1deb Engineering Netork ol

O Allow the handling of workflows within or between different
companies, public authorities, and private users

U Appropriate Web services guarantee interoperability
O Precondition:

= a certain structuring of the automated processes and operations
O Challenges:

= complexity of the services in question

= autonomy of the participating companies
= necessity for the workflows to be robust and flexible

U Examples:
= Business-to-Business solutions (B2B solutions) in e-commerce

= e-government applications in the area of public administration
= patient workflows in the health sector

W. Schwinger - Web Engineering
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Knowledge-based

+ Recommender System

« Syndication

+ Management Information Systems

" WEE-NET
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Summer School in Trento

Ubiquitous

« Customized Services

« Location Aware Services

« Device-Independent Delivery

Portal-oriented

+ Community Portal

+ Online Shopping Mall
—_— Arta

Complexity

Collaborative
« Chatroom ’
+ E-Learning Platform
« Virtual Shared Workspace
TEG g . . .
EeEnT /:ommunlty integration
« Patient Workflow
Transactional . .
+ Online Banking process integration
+ Online Shopping

+ Booking System
Interactive
+ Virtual Exhibition DB support
« News Site

« Travel Planning

Document centric interactivity
« Static Homepage

« Web-Radio

+ Company Web Site

Development History

W. Schwinger - Web Engineering 16
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Categories of Web applications
Collaborative Web applications

O Contrary to workflow based applications — especially
for cooperation purposes (“groupware”) in
= unstructured operations and

= where the need for communication is high

U Examples:
= support shared information and workspaces in order to generate, edit,
and manage shared information, e.g.

— Wiki, http://c2.com/cgi/wiki
- BSCW, http://bscw.gmd.de

= support mediating meetings or making decisions, e.g.
— argumentation systems such as QuestMap,

www.compendiuminstitute.org/tools/questmap.htm

— chatrooms

- online forums
- scheduling systems
- e-learning platforms

W. Schwinger - Web Engineering
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Knowledge-based
+ Recommender System
« Syndication

+ Management Information Systems

Ubiquitous
« Customized Services
ware Services
wacpendent Delivery

Portal-oriented

+ Community Portal

+ Online Shopping Mall
« Business Portal

Collaborative
+ Chatr . . .
. ELbbrring Platiorm service integration

Complexity

« Virtual Shared Workspace

Workflow-based o .
+ E-Government community integration

« B2B Solution

« Patient Workflow
~Oniine Banking process integration
+ Online Shopping

+ Booking System
Interactive
+ Virtual Exhibition DB support
« News Site

« Travel Planning

Document centric interactivity
« Static Homepage

« Web-Radio

+ Company Web Site

Development History

W. Schwinger - Web Engineering 18




PRy WEE-NET i s

. eb Engineering Network of
Excellenca

Summer School in Trento

U Examples:

malls

= search engines

W. Schwinger - Web Engineering

U Provide a single point of access to separate, potentially
heterogeneous sources of information and services

= community portals
= marketplaces (horizontal or vertical) in form of online shopping

= business portals (intranet / extranet)

—

Categories of Web applications
Portal-oriented Web applications
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Complexity

Transactional
« Online Banking

+ Online Shopping
+ Booking System

——_—

Categories of Web applications

Knowledge-based

+ Recommender System

« Syndication
Wianag2ment Information Systems

— |

‘ Ubiquitous
« Customized Services ’
« Location Aware Services
« Device-Independent Delivery
Portal-orienteu |
« G ity Portal ili
. O%innrglglllgppiongaMall mObIIIty
+ Business Portal
Collaborative
+ Chat i I I
. E_Lae;‘?gmg Platform service integration
« Virtual Shared Workspace
/::ommunity integration
/)rocess integration

Interactive

« Virtual Exhibition
* News Site

« Travel Planning

/DB support

Document centric
« Static Homepage

+ Web-Radio

+ Company Web Site

interactivity
Development History
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Categories of Web applications
Ubiquitous Web applications

U Provide customized services anytime, anywhere, for any device —
“ubiquitous access”
= onthe move
= with limited device
= with restricted interaction facilities

O Precondition:
knowledge of the context in which the Web application is currently being used in

order to make dynamic adjustments to the Web application
U Existing Web applications usually offer a very limited form of ubiquity

U Examples:

= personalisation

= location-dependent services

= device-independent delivery
Scenario: displaying the menu of the day on the mobile devices of all users
entering a restaurant between 11 am and 2 pm

W. Schwinger - Web Engineering
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Summer School in Trento
Knowledge-based
+ Recommender System
« Syndication
+ Management Information Systems

Ubiquit_ous .
« Customized Services semantics

« Location Aware Services

« Device-Independent Delivery
Portal-oriented
oo Aobi"tv
« Business Portal
Collaborative . . .
e service integration

« Virtual Shared Workspace
Workflow-based . .
|+ E-Government community integration

« B2B Solution

« Patient Workflow
~Oniine Banking process integration
+ Online Shopping

+ Booking System
Interactive
~ Virtual Exhibition DB support
« News Site

« Travel Planning

Document centric interactivity
« Static Homepage

Complexity

Development History

+ Web-Radio
+ Company Web Site
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Categories of Web applications
Knowledge-based Web applications

U To present information on the Web not merely for humans,
but in a machine processable form

U Facilitate knowledge management on the Web based on
Semantic Web technologies

U Examples:
linking and reusing of knowledge (“content syndication”)
finding new relevant knowledge, e.g. by means of recommender

systems
mining the Web to acquire business data from competitors (data
warehousing-based management information systems)

W. Schwinger - Web Engineering
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Summer School in Trento
Knowledge-based
+ Recommender System
« Syndication

+ Management Information Systems

Ubiquit_ous .
« Customized Services semantics

« Location Aware Services

« Device-Independent Delivery
Portal-oriented
eI, Aobi"tv
« Business Portal
Collaborative . . .
e service integration

« Virtual Shared Workspace
Workflow-based . .
|+ E-Government community integration

« B2B Solution

« Patient Workflow
~Oniine Banking process integration
+ Online Shopping

+ Booking System
Interactive
+ Virtual Exhibition DB support
« News Site

« Travel Planning

Document centric interactivity
« Static Homepage

Complexity

Development History

+ Web-Radio
+ Company Web Site

24
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Outline of the Module 1/2

= Categories of Web Applications
= Characteristics of Web Applications ‘
= Web Engineering vs. Software Engineering
Web Application Modelling
= Motivation
= Requirements Framework
= Modelling of Web Applications
= Overview on Existing Modelling Methods

W. Schwinger - Web Engineering 25
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Characteristics of Web Applications

O Web applications differ from traditional, not Web-based applications, in a
variety of features

= that traditional applications lack completely (e.g. non-linear navigation)
= that are particularly pronounced in Web applications (e.g. frequency of updates)

O Presence and strength of a certain characteristic depend partly on the type
of Web application, e.g., e-commerce systems vs. digital libraries

ﬁ Does this mean that proven methods from other related
disciplines (e.g., software engineering, HCI or Hypermedia)

(a) are totally inadequate and thus new solutions have to be
developed?

(b) have to be adapted to the needs of Web Engineering?
(c) can nevertheless be employed as such?

W. Schwinger - Web Engineering 26
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Characteristics of Web Applications

Development
Team

Development
Process
Tecl

DEV
Source: Based on ISO/IEC 9126-1
for the evaluation of software quality

W. Schwinger - Web Engineering 27
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Characteristics of Web Applications

Development
Team

Development
Process
Tecl

DEV
Source: Based on ISO/IEC 9126-1
for the evaluation of software quality
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Characteristics of Web Applications
Product-related Characteristics

0 Product-related characteristics occur in the integral parts of a Web application,
O consisting of:
= content (information),
= hypertext (navigational structure)
= presentation (the user interface)
O Each of these parts has not only a structural / static aspect, but also a
performance / dynamic aspect

Content

= Generating content, making it available, integrating, and updating it is equally
important as developing and making the actual software of a Web application
available - "Content is King"

= Web application developers must therefore not only act as programmers, but also
as authors

= Important aspects are the varying degree of structuration of the o
content and the quality demands users make on the content ‘

W. Schwinger - Web Engineering 29
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Characteristics of Web Applications
Product-related Characteristics

Content

U Document centric character and multi-mediality

= content is provided in various formats: as tables, text, graphics,
animations, audio, or video

= "documents" need to be generated in an appropriate way
= special requirements on usability

U Quality Demands
= being up to date, exact, consistent, reliable, ...
= high quality is required for e.g. price and availability information in

online-shopping systems

= critical factor for the acceptance of a Web application

W. Schwinger - Web Engineering 30
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Product-related Characteristics
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Hypertext
[ Web applications based on hypertext documents (different from traditional software
applications).
O Different hypertext models, (Web a very simple one). Basic elements of hypertext models
are:
= A node is a self-contained uniformly identifiable information unit; on the Web this might be
an HTML document, which can be reached via an URL (Uniform Resource Locator).
= Alink is the path from one node to another. On the Web, these paths are always
unidirectional and their meaning is not clearly defined. Possible meanings include “next node
according to recommended reading order” or “diagram for mathematical formula”.
= An anchor is an area within the content of a node that is the source or destination of a link,

e.g. a sequence of words in a text or a graphical object in an illustration. On the Web,

=

anchors are only possible in HTML documents.
O The essential feature are:
= non-linearity of content production by the authors and of reception by the users
= potential problems of disorientation and cognitive overload

W. Schwinger - Web Engineering

4 WEE-NET

!

Excallenca

Characteristics of Web Applications
Product-related Characteristics
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é Hypertext
O Non-linearity

= differ from traditional software applications by the possibility of systematic
reading ("browsing”, "query”, "guided tour”)

= move freely through the information space, depending on interests and
previous knowledge

= achallenge for the authors
O Disorientation and Cognitive Overload
= Disorientation: tendency to lose one’s bearings in a non-linear document

= Cognitive overload: concentration required to keep in mind several paths or
tasks simultaneously

- Sitemaps, key word search, retracing of “paths” (history mode) and display of access
time and time spent on the site help the user keep their orientation within the

application.
— Purposeful linking and intelligent link naming reduce cognitive overload. Addition o
repeating patterns in modeling the hypertext aspect may Y
also help counteract this problem. .
W. Schwinger - Web Engineering 32 =
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Characteristics of Web Applications
Product-related Characteristics

WEE-NET
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Presentation

1 Esthetics

= “Look and Feel” of the user interface often central factor not
least because of the high competitive pressure on the Web

= fashion trends, often determines success or failure, in
particular for e-commerce applications

U Self-explication
= usage without documentation

= npavigation and interaction behaviour must be consistent
within the whole application

W. Schwinger - Web Engineering
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Development
Team
Development
Process
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Characteristics of Web Applications
Use-related Characteristics

!

O The use of Web applications is extremely heterogeneous
= Users vary in numbers and cultural background,
= Devices have different hardware and software,
= Time and location from where the application is accessed can be freely

chosen
O Hardly any way of predicting e.g. the usage frequency for a given Web
application.

= Consequently continuous adaptation to specific use situations with
respect to all parts of the product, i.e. content, hypertext, and
presentation is demanded.
U Use-related characteristics are divided into three groups: social
context, technical context, and natural context.

~
3

35
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Characteristics of Web Applications
Use-related Characteristics

Iieb Engineering Network of

Personalisation
Intelligent/Advisory Help

Adaptive and Tutoring Systems
User Interfaces [Loebgg2]y

[Carrol8s8] Informatio
. Filtering/
Hcg:rr::::lia Recommender ||:>
Systems
[Goods4] [Brusyilowsky96]

Use-related
Characteristics

anytime
anywhere
anymedia

Network

Adaptation
ant01]

services
[Badrinath00] )
Device-Independent
Delive
[Eisenstein01]

Mobile Computing

Source: Kappel G., Proll B., Retschitzegger W., Schwinger
W.: Customisation for Ubiquitous Web Applications — A
Comparison of Approaches, Int. Journal of Web Engineering

and Technology (IJWET), Inderscience Publishers 2003.
36
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Characteristics of Web Applications
Use-related Characteristics

U Social Context
= The social context refers to user-specific aspects
= Spontaneity:
— The Web is a medium that entails no obligation.
- Users visit and_ leave it whenever they want — possibly for a competitor’s site.
— The Web user cannot be expected to be loyal to the content provider.
- Users will only use a Web application if it appears to bring them immediate advantage, for it
is easy to find competing applications with the help of search engines.
— Number of users cannot be reliably predicted as in traditional applications
— Scalability, therefore, is extremely important.
= Multiculturalism:
— Different user known / unknown user groups:
- For intranet and extranet the group in question is a known.
- Internet means largely developing for an anonymous group of users
— Heterogenity of user groups in terms of abilities (e.g. disabilities), knowledge (e.g.
application expertise), and preferences (e.g. interests).
— The large variety of possible user groups also makes it hard to define ~\
a representative sample for a requirements analysis .

W. Schwinger - Web Engineering
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Characteristics of Web Applications
Use-related Characteristics

U Technical Context: Network and Devices

= Quality of Service
— Characteristics of the transmission medium, such as bandwidth, reliability, varying
stability of connection, etc., are independent factors that must be considered when
developing a Web application in order to guarantee appropriate quality of service.
— Need to make assumptions about these properties
= Multi-Platform Delivery
— Not only to a specific type of device, but rather any, often mobile, devices with very
different specifications (e.g. monitor size, memory capacity, installed software).
- Large number of different browser versions (different functionalities and restrictions)
— Users can configure browsers independently.
- Presentation (e.g. hide images), access rights (e.g. for Java applets), and range of functions (e.g.

cookies and caching) can all be customized and thus influence performance, transaction
functionality and possibilities of interaction.

W. Schwinger - Web Engineering 38
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Characteristics of Web Applications
Use-related Characteristics

U Natural Context: Place and Time
= Globality:

- Location from which a Web application is accessed, e.g. the
geographical position, important for the internationalization of Web
applications - regional, cultural and linguistic differences

- Increases the demands on security to prevent users from accessing —
by accident or deliberately — private or confidential areas

- Location dependent services, e.g. mobile tourist guides

= Availability:

— Web application becomes instantly usable, which means that the
quality of the developed product must be secured.

— Permanent availability 24/7 also increases the demands on the
stability of Web applications

W. Schwinger - Web Engineering 39
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Social
Context
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Characteristics of Web Applications
Development-related Characteristics

The Development Team
O Multidisciplinarity
= Tasks mixture between print publishing and software development, between marketing and
computing, between art and technology

= Larger scope of competences and knowledge in the development team than in traditional
software development is required

= Various experts included: IT experts, hypertext experts, designers, database experts and
application experts

= Dependent on the type of Web application emphasis on competneces varies:
— E-commerce applications are based more on traditional database and programming expertise
— Developing a virtual exhibition would put more emphasis on application and design expertise
O Young average age
= Web application developers are on average significantly younger — less experienced

= Live up to the stereotype of the “technology freak” who does not care too much about old
conventions and is very interested in new tools and technologies.

O Community Development

= Incorporation of open source software in “real” applications is a recent phenomenon
= Inclusion of "external developers" with their unwritten laws of cooperation is

an important feature of this new form of community development ".
W. Schwinger - Web Engineering 41
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Characteristics of Web Applications
Development-related Characteristics
v/é 0 Technical Infrastructure

= Inhomogeneity
— two external components

Iieb Engineering Network of

— server (usually configured and operated as desired)
— browser (no influence on preferences)

= Immaturity
— increasing time-to-market pressure
— Bugs

W/ éEI Development Process

= Flexibility
— no rigid, predefined project plan

= Parallelism
— parallel development of application parts 72
— parallel running of phases

W. Schwinger - Web Engineering 42
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Characteristics of Web Applications
Development-related Characteristics

W/ AEl Integration
= [Internal Integration with existing legacy systems

= External Integration of external content and services

- large number of frequently changing sources

— high degree of autonomy concerning availability and schema
changes

- few details about the properties of these sources

- heterogeneity at various levels (data level, schema level, data
model level)

W. Schwinger - Web Engineering
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Characteristics of Web Applications

Social
Context

Development
Team
Development
Process
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Evolution-related Characteristics
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Summer School in Trento

A O Continuous Change

= Permanent evolution due to constantly changing requirements or
conditions

= Changes may concern all three dimensions of a Web application —
product, use, and development

é U Competitive Pressure
= Shorter product lifecycles and extremely short development cycles

= No room for a systematic development process

O Fast pace
= Extreme time pressure due to the rapid change on the Web

= ”Lean” processes

W. Schwinger - Web Engineering 45
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Characteristics of Web Applications
O Product
Content Hypertext Presentation
0 Use é
u Social Technical Natural
Context Context Context
U Development Development||_ Technical || Development || Integration
Team Infrastructure Process
O Evolution Continuous Competitive Fast Pace
Change Pressure

W. Schwinger - Web Engineering
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Characteristics of Web Applications

tourist

DBAutoZug
Ooutache B Qs

o Internet Portal _ == :
24/7 Reservation Retailer ternet Porta Public Terminal  Interface to big 4Schis:._
Small Devices & CallCenter Travel Agencies (AccessPoint) Travel Sites
—
Extranet @ 1T @ Intranet
tourism information system provider
provider
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Example: Snow reports - topicality is assured by automatic deletion
of those reports not maintained every 3 days

HE aa]! ai Austrizn Travel Metwork

July 22, 2004
r | Guide Special [nterest

Search word [#] o’ Austria
Homepaage {sNow REPORTS!]
Austria
Imsges
Facts + Figures Snow Report 1-7 of 7
Provinces
Regions Kaunertal Glacier Railways updated st:
Mountain: 110 crn, Perfect;valley: , Nao 22.07.04, 08:11 AM
Ladging Snow; Snow Hotline: +43 5475 340
Hotels/accarmrnodations :]““'"1 E'ND Snow; Weather
= . perating: yes . : AL
T:m S':i | Fsichten { Tiral ) e
otel ¢hains i J
S o Mblltal Glacier updated at: o e iy
Incorning Agencies ) —
Mountain: 190 cm, Perfect;valley: , No 22.07.04, 08:13 AM T s v W
EhiEha Snow; Snow Hotline: +43 4735 615
Information town:,_No Snow; ISnow Report a
Operating: yes
Events Flattach { Carinthia )
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Structured Search Navigation Text Retrieval
Continent Eg Arbitrary Keywords
| Schnallsuche. o]

State * .‘ 'ﬁ =
/ ‘\ Set of Ranked Results

Region} 3 >

[ /NN

Town/Village 0] O3990 0
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dation //\ //\ ‘ /h

(XK)(“ D@00 O
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Problem: Integration of content access paradigms
Solution: Preservation of application context

Application Context Application Context

Structured Search Navigation Text Retrieval

; i, Fa IS8T
il N Bt £ ante 1O ctek-neLe-past 3t

Online Buchung von Hotels/Zlmmer undFewo's Seite 1von3
Anre\;E/hhrelseTem\m

seisetay: 27 ¥ ceaterbe 7[2000 ¢ saven 7 hache

Best Western Hotel NEUE

Zimmerart ausviahlen POST*
© Zimmer Alter der Kinder
’_,Wlmue’_ wacksens + 17 ndevl_’_l_’_ +Steme Howd
firjelo e T
firje o] Zwactsenz + i) ndev’_ oo [

Verpflegung/Preis

Varpreg.ng [tkere Enschrsning) 3] Feis bis iprc Perzon urc ~zq) aT3

- Zimmer suchen und Ergebnisliste anzeigen
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Problem: Disorientation and cognitive overhead
Solution: Employment and adaptation of hypertext design patterns

“Landmark*”

WA
Bo Gatting There

ISear:h Wi ord [*] Go * Austria / Tirol / Innsbruck and its VWillage Resorts / Innsbruck
o A

—[z.ﬂli/cxuc]

S COVE N EE e

Ootober 25,

¢ | Guide | Special Interest | Search

Homepage

welcome “History Bar“ &

Imsges urist objects below, You can scr

J “Set-based Navigation®

Resort Map “Active Reference” ally or search by name.

Getting There

L 1 accornmdation 1-1 “I . i
P— 5 A ﬁ“ ndex Guided Tour
“Navigation Side Bar | Alt Pradl

ToTgTTT Hotel * % %
65 beds, 5 single rooms, 15 double rooms, & Multiple
Bedroorn, 5 Appartements

Campsitas Location: Center
Package Deals —m—m—a
Further “Link Creation Method*

Information

‘Accormmodations

. Austria Classic Hotel Zach
Ewents Hotel * & %
Attractions 42 beds, & single rooms, 12 double rooms, & Multiple Bedroom,

Becreation % Sports
Dining
Rental

Location: Center

Innzbruck
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= Categories of Web Applications

= Characteristics of Web Applications

= Web Engineering vs. Software Engineering ‘
Web Application Modelling

= Motivation

= Requirements Framework

= Modelling of Web Applications

= Overview on Existing Modelling Methods
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Development of
Today's Web Applications

U Current development of Web applications, still:

= reminds us of the software development practices of the 1960s,
before it was realized that the development of applications required
more than programming expertise
ad-hoc implementation
tool-driven and technology-driven development
little pre-planning
often seen as a one-time event
often spontaneous
usually based on the knowledge, experiences and
development practices of individual developers
limited to recycling in the sense of the “Copy&Paste paradigm”
= characterized by inadequate documentation of
design decisions

U Due to some misconceptions ...
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Development Misconceptions

U Document centric approach
= development is seen as an authoring activity
= creation and linking of web pages and inclusion of graphics
U Assumed simplicity of development
= due the availability of different tools, such as HTML editors or
form generators
U Know-how from related disciplines either cannot be applied
or is not used
= common misconception that the development of Web
applications is analogous to the development of traditional
applications
= know-how from disciplines which could be used is not applied
(e.g., Hypermedia and Human Computer Interaction)
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U failure to meet business needs (84%)
U project schedule delays (79%)
U budget overrun (63%)

U lack of functionality (53%)

U poor quality of deliverables (52%)

Risk of a "Web Crisis" analogously to the Software Crisis

: the 60iesS
like as crisies

software crisieS

Source: Cutter Consortium, Poor Project Management
Number-one Problem of Outsourced E-projects,

Cutter Research Briefs, November, 2000,
http://www.cutter.com/research/2000/crb001107.html
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U Today's Web applications are certainly complex!
‘ Consequently a systematic approach is necessary!

Web Engineering

U Definition*:
Web Engineering is the application of a systematic, disciplined, and
quantifiable approaches (concepts, methods, technigues, tools) to cost-
effective requirements analysis, design, implementation, testing,
operation, and maintenance of high-quality Web applications.

i

Web Engineering is also the scientific discipline
concerned with the study of these approaches.

* Kappel, G., Préll, B., Reich, S., Retschitzegger, W., "Web Engineering -
The Systematic Development of Web Applications", Wiley, 2006.
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U Definition similar to Software Engineering!

U Are Web applications are just another application domain of
Software Engineering?

O Why not just apply Software Engineering?!

U The distinguishing feature between Web applications and
traditional software applications is the way in which the Web is
used, i.e. its technologies and standards, as a development
platform as well as a user platform.
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U Despite some similarities to traditional Software Engineering,
the special characteristics of Web applications needs to be
particularly be regarded.

U Web Engineering is different to Software Engineering:
= Different with respect to the characteristics priviously presented
= Particularly with respect to:
= No long tradition of complex Web applications
= Unique characteristics of hypertext/hypermedia
= Different culture

O Consequently, Software Engineering methods can not be
applied directly in the domain of Web Applications

| Web Engineering| < [Software Engineering|
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U The basic principles of Web engineering can, however, be
described similarly to those of software engineering

= Clearly defined goals and requirements
= Systematic development of a Web application in phases
= Careful planning of these phases

= Continuous audit of the entire development process
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State of Web Engineering 2006
A
- R
"Pre- Implicit Explicit Cultural
Knowledge" Knowledge Knowledge Knowledge

R

|
] [ ] 8

Practice of
Web Application
Development

Theory of Web Engineering
Web Engeneering| Body of Knowledg

Source: C.W. Choo, The Knowing Organization: How Organizations Use Information to
Construct Meaning, Create Knowledge, and Make Decisions, Oxford Univ. Press, 1998.
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@ Web applications have become complex

@ Encounter specific characteristics differnet from
traditional software systems

Web Engineering is becoming the discipline to
systematically address the development of Web
applications

Some theory exists - a commonly shared
understanding is just on its way
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Thank you
for your attention!
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State of Web Engineering 2006
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