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Web Interaction Design PatternsWeb Interaction Design Patterns

The design of User Interface is a critical phase The design of User Interface is a critical phase 
of Web Applications developmentof Web Applications development

Many quality attributes of Web Applications depends Many quality attributes of Web Applications depends 
on the interface (Usability, Accessibility, …)on the interface (Usability, Accessibility, …)

Use of interaction patterns speed up design and Use of interaction patterns speed up design and 
implementation of high quality Web Applicationsimplementation of high quality Web Applications
Identification of Web Interaction Design Patterns Identification of Web Interaction Design Patterns 
helps us for the comprehension, maintenance, helps us for the comprehension, maintenance, 
reengineering, reuse of Web Application reengineering, reuse of Web Application 
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Web Interaction Design Pattern Web Interaction Design Pattern cataloguescatalogues

Some catalogues of Web Interaction Design Some catalogues of Web Interaction Design 
Patterns have been proposedPatterns have been proposed
Martin van Martin van WelieWelie in website in website www.welie.comwww.welie.com
reports a list comprehending many different reports a list comprehending many different 
patternspatterns
An abstract description of each pattern is An abstract description of each pattern is 
provided by natural language …provided by natural language …

not enough to support automatic identification!not enough to support automatic identification!

http://www.welie.com/
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An example of WIDP Description: An example of WIDP Description: 
the Login patternthe Login pattern

Problem The users need to identify themselves so that stored data about/of 
them can be used in the process they are in.

Context When users frequently return to a site that uses large amounts of data 
about or belonging to the users, it is convenient to have users enter that 
information once and use it again for future visits to the site. Usually the 
information that is stored is personal information and can include name, age, 
gender, shipping addresses, stock portfolio, bank account numbers and credit 
card numbers. In order to be able to access their data, users must complete 
their Registration first. 
For many site types it can be convenient to store information of/about visitor. 
Often these are E-commerce Site, Community Site or Web-based Application 
such as electronic banking applications.  

Solution When needed, ask the users to login using a combination of a 
username and a password
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Identification of Identification of WIDPsWIDPs

Examples of Login patternExamples of Login pattern What are the common 
characteristics of the login 
pattern implementations?

• a Form
• a text field
• a password field
• a submit button
• word ‘password’
• ...
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User Interface ModelUser Interface Model

Clues useful to support the identification of Clues useful to support the identification of WIDPsWIDPs may be recovered may be recovered 
analyzing HTML structures and textual part of Client Pagesanalyzing HTML structures and textual part of Client Pages
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FeaturesFeatures

Structural featuresStructural features
a table with 2 or more rows in the pagea table with 2 or more rows in the page
2 or more anchors in the page2 or more anchors in the page
a form in the pagea form in the page
a password field in the pagea password field in the page

Lexical featuresLexical features
any of the words ‘login’, ‘username’ (a login any of the words ‘login’, ‘username’ (a login 
synonym), ‘synonym), ‘nomenome utenteutente’ (an ’ (an italianitalian translation for translation for 
login or username) in the pagelogin or username) in the page

What are the most characteristicsWhat are the most characteristics
features for a given WIDP?features for a given WIDP?
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Characterization of Patterns’ featuresCharacterization of Patterns’ features

Given a pattern a feature is Given a pattern a feature is characteristiccharacteristic
one if:one if:

it is “it is “frequentlyfrequently” retrieved in the ” retrieved in the 
implementation of the pattern andimplementation of the pattern and
It isn’t “It isn’t “frequentlyfrequently” retrieved in the ” retrieved in the 
implementation of any other patternimplementation of any other pattern



99

Measure of the CharacterizationMeasure of the Characterization

Given a set of implementations of each pattern Given a set of implementations of each pattern 
(training set) we define:(training set) we define:

Frequency of a Feature F for a Pattern PFrequency of a Feature F for a Pattern P
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A ThreeA Three--phase approach to identify Web phase approach to identify Web 
Interaction Design Patterns in Web PagesInteraction Design Patterns in Web Pages

Training Set Training

CandidatureWeb pages Candidate 
Pages with 

Patterns

Validation 
Validated 
patterns

CW (Pattern, 
Feature)

The identification of patterns is based on the analysis of the The identification of patterns is based on the analysis of the 
occurrences of the characteristic features present in the pagesoccurrences of the characteristic features present in the pages
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Training PhaseTraining Phase

A training set of Web Pages actually containing A training set of Web Pages actually containing 
samples of each pattern have to be selected. samples of each pattern have to be selected. 

Training Web Pages:Training Web Pages:
May be written using different human languages (e.g. May be written using different human languages (e.g. 
English and Italian)English and Italian)
May belong to different application domains May belong to different application domains 
May be developed with different programming styles May be developed with different programming styles 
(e.g. automatically generated or manually developed)(e.g. automatically generated or manually developed)

For each For each couplecouple ((patternpattern, , featurefeature) ) the the 
Characterization Weight value is evaluatedCharacterization Weight value is evaluated
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Candidature phaseCandidature phase
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for each pattern and for each Web Page, an for each pattern and for each Web Page, an 
index of the probability that a pattern P is index of the probability that a pattern P is 
contained in a Web Page WP is evaluatedcontained in a Web Page WP is evaluated

We assume that a pattern is contained in a Web We assume that a pattern is contained in a Web 
Page if the Likelihood value is greater than a Page if the Likelihood value is greater than a 
fixed thresholdfixed threshold

Controlled experiments have been carried out to evaluate the Controlled experiments have been carried out to evaluate the 
threshold value maximizing the number of correct candidaturesthreshold value maximizing the number of correct candidatures



1313

Validation phaseValidation phase

The The correctnesscorrectness of the (Web Page, Pattern) of the (Web Page, Pattern) 
couplescouples proposedproposed duringduring the Candidature the Candidature phasephase
mustmust bebe assessedassessed byby anan expertexpert thatthat verifiesverifies ifif
the Web Page the Web Page actuallyactually containscontains the the proposedproposed
PatternPattern

Web Web PagesPages containingcontaining validatedvalidated patterns may be patterns may be 
addedadded to the training setto the training set of the patternof the pattern
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Architecture of the systemArchitecture of the system
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ExperimentationExperimentation

Experiments have been carried out:Experiments have been carried out:
To validate the approachTo validate the approach
To tune the value of the decision thresholdTo tune the value of the decision threshold
To measure the degree of correctness of the patterns To measure the degree of correctness of the patterns 
automatically identified by the systemautomatically identified by the system

Experiments involved:Experiments involved:
6 Web Interaction Design Patterns (Guestbook, Login, 6 Web Interaction Design Patterns (Guestbook, Login, 
Poll, Registration, Search, Sitemap)Poll, Registration, Search, Sitemap)
216 Features (180 structural features and 36 lexical 216 Features (180 structural features and 36 lexical 
features)features)
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Pattern ListPattern List

GuestbookGuestbook a view of the list of messages 
written by the visitors of a website

LoginLogin an authentication module for 
inserting personal identification 
information needed to access to 
private services 

PollPoll a module to insert a vote for a poll 

RegistrationRegistration a module to insert personal data 
needed to register to a service

SearchSearch a module to insert keywords for a 
search on a search engine 

SitemapSitemap a view of the map of the pages of a 
website 
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GuestbookGuestbook
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LoginLogin
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PollPoll
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RegistrationRegistration
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SitemapSitemap
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EvaluationEvaluation of the of the CharacterizationCharacterization WeightWeight

Best Poll 
Features

CW

Word ‘poll’ 0,5644125

2 or more select buttons 
in a form

0,4741561

Word ‘vote’ 0,4399831

Word ‘results’ 0,4216681

2 or more radio button in 
a table

0,3189687

1 radio button in a cell 0,3031277

The Characterization Weight The Characterization Weight 
has been evaluated has been evaluated 
analyzing a Training set analyzing a Training set 
comprehending 108 Web comprehending 108 Web 
PagesPages
Each Web Page of the Each Web Page of the 
Training Set contains only Training Set contains only 
one of the  considered one of the  considered 
pattern pattern 

Pattern #

Guestbook 15

Login 25

Poll 13

Registration 14

Search 20

Sitemap 21
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RecallRecall and and PrecisionPrecision

ToTo assessassess the the correctness of the results of the correctness of the results of the approachapproach
the the Recall and PrecisionRecall and Precision measuresmeasures havehave beenbeen defineddefined::

RecallRecall: : Number of correct candidate couples (web page, Number of correct candidate couples (web page, 
pattern) / Number of couples (web page, pattern) to identifypattern) / Number of couples (web page, pattern) to identify

Precision:Precision: Number of correct candidate couples (web page, Number of correct candidate couples (web page, 
pattern) / Number of candidate couples (web page, pattern)pattern) / Number of candidate couples (web page, pattern)
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Preliminary Identification TestPreliminary Identification Test

A preliminary test has been carried out to assess the A preliminary test has been carried out to assess the 
effectiveness approacheffectiveness approach

The preliminary identification test involves the same Web The preliminary identification test involves the same Web 
Pages constituting the Training SetPages constituting the Training Set

Recall and Precision values have been evaluated, varying Recall and Precision values have been evaluated, varying 
threshold valuethreshold value
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Preliminary Identification TestPreliminary Identification Test

Threshold0,8 0,7 0,6 0,5 0,4 0,3 0,2 0,1

Recall 46/108 69/108 89/108 93/108 101/108 106/108 107/108 108/108

% 43% 64% 82% 86% 94% 98% 99% 100%

Precision 46/49 69/75 89/112 93/135 101/174 106/234 107/325 108/487

% 94% 92% 79% 69% 58% 45% 33% 22%

A good trade-off between Recall and Precision has been reached for 
Threshold=0.6
False positives and true negatives are due to the extreme similarity
between some implementations of the patterns
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Identification TestIdentification Test

Another experiment has been carried out, involving a Another experiment has been carried out, involving a 
test set of 108 Client Pages that have been extracted test set of 108 Client Pages that have been extracted 
from the WWWfrom the WWW

Each of the Web Pages belonging to the test set Each of the Web Pages belonging to the test set 
contains zero, one or more patternscontains zero, one or more patterns

An expert software engineering stated which and how An expert software engineering stated which and how 
many patterns were included in the set of pagesmany patterns were included in the set of pages
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Identification TestIdentification Test

Threshold0,8 0,7 0,6 0,5 0,4 0,3 0,2 0,1

Recall 20/55 31/55 44/55 45/55 51/55 52/55 54/55 54/55

% 36% 56% 80% 82% 93% 95% 98% 98%

Precision 20/24 31/39 44/67 45/112 51/171 52/229 54/347 54/590

% 83% 79% 66% 40% 30% 23% 16% 9%

A good trade-off between Recall and Precision has been reached 
(again) for Threshold=0.6
The performance are worst than in preliminary test but are quite
acceptable
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ConclusionsConclusions

Automatic identification of Web Interaction Automatic identification of Web Interaction 
Pattern is not a simple task:Pattern is not a simple task:

Interaction functionality may be implemented in much Interaction functionality may be implemented in much 
different waysdifferent ways

An approach has been proposed to identify An approach has been proposed to identify 
Patterns implemented in Web Pages on the basis Patterns implemented in Web Pages on the basis 
of the identification of the common features of the identification of the common features 
characterizing the patterncharacterizing the pattern
Experiments that have been carried out shows Experiments that have been carried out shows 
the feasibility of the proposed approachthe feasibility of the proposed approach
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Future WorksFuture Works

FurtherFurther assessingassessing experimentsexperiments mustmust bebe
carriedcarried out out toto measure the measure the correctnesscorrectness of of 
the the resultsresults of the of the approachapproach by varyingby varying::

The number of patterns to identifyThe number of patterns to identify
The number of samples in the training setThe number of samples in the training set
The set of features (e.g. adding features The set of features (e.g. adding features 
resulting from the combination of the basic resulting from the combination of the basic 
features considered in the presented features considered in the presented 
experiment)experiment)
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