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Wel Interaction Design: Patterns

The design eff User lnterface Isk a critical phase

o Wel Applications development

x Viany: guality: attrbutes: of Wel Applicatiens depenads
on the interface (Usability, Accessibility, ...)

Use of interaction: patterns; speed up design and

Implementation; eir high guality \Wehr Applications

ldentification: off Web' Interaction: Design: Patterns
REIps) Us fier the cemprehension, maintenance,
reengineering, reuse of el Application



Wel Interaction Design Pattern catalogues

Seme; catalegues of \Wel Interaction Design
Patterns have Peen pPropesead

Viartin van Welier 1 wensite

[epoerts a list comprenending many. different
patterns

ARl abstract description off each pattern IS
provided By natural language: ...

5 Not enough ter suppoert autematic Identification!


http://www.welie.com/

Aniexample of WIDP Description:
the 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



|dentification of \WIDPSs

What are the common
s Characteristics of the login
&l pattern implementations?

e a Form
l » 3 text field

& . o password field
e a submit button
e word ‘paSSWOrd’




User Interface Model

Clues) usefull ter support the identification; off WIDPS: may: lbe recovered
analyzing HiIFVIL structures, and textual past efi Client Pages
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Features

Structural feauures
a taple with 2 6r mere ewsiin the page
2 Ol more anchors in|the page
a fiermi In; the page
a password fieldiin the page

Lexical features

any  off the werds ‘login®, ‘username’ (a legin

synenym), neme: utente” (aniitalian; transiatien for

I0@InI or Usermame) In the page

What are the most characteristics
features for a given WIDR?



Characterization of Patterns’ features

GIven a patiern a feature Is charaCteriStic
ORE I

mit IS “frequently’ retrieved In  the
Implementation’ off ther pattern and

n It IsSn't “frequendy’  retrieved In the
Implementation of any: ether patterm



Measure of the Characterization

GIven a set of Implementations of each pattelmn
(traiingi set) we define:

| Eree|tigrley e 2l FeElitife =o)L Peliiarn) P
Freq(P,F)= >’ Oce(wp, F)

wpeTrainingSet (P) Card (Trai n I ngsa(P))

m SPECICIt OiRarEeatlerENerar Ratiermre

Freq(P,F)— Average(F) ifFreq(P,F)> Average(F)

Spec(P,F) =
pec( ) { 0 Elsewhere

n Chidiacterzauen\VVerghi olirar et ENor e Patter it

CW (P, F) = Freq(P, F)*Spec(P, F)



A Three-phase approach to: identify \Web
Interaction Design: Patterns: in \WebrPages

The ldentification eff patterns Is hasead on the analysis ofi the
@CCUIrences of the characterstic features present i the pages

Training Set

» Training

Web pages

i

CW (Pattern,
Feature)
0000 Tl
Qg oe———™ Validation
onoo X
| I
Candidate
* Candidature ———— Pages with

Patterns

Validated
patterns
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Traiming Phase

Al training set oi Wels Pages actiially: centaining
sampIes off each patter have o e selected.

Trainimg WelrPages:

a Viay: be wrtten using different human' languages (e.g.
Englishrand Italian)

x Viay: belong te different application domains
x Viay: e developed with different pregramming styles
(e.0. autematically’ generated or manually, developead)

Eer each ceuple (pattern, feature) the
Charactenzatien Weight valte I1s evaltiatead
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Candidature phase

for each pattern and for each Welbh Page, an
Index: off the prekability: that a pattera P IS
containeadiinraWehrPage WE Is evaluiatead

> CW(P, f)*Occ(WP, f)
Likelihood (\NP’ P) _ _feFeatureSet(P)

> CW(P, f)

f eFeatureSet(P)

WWe asstime that a pattern IS containead in a \Weh
Page: I the Likeliheed value Is greater tham a
fixed threshold

a Contrelled experiments have been carried out to evaluate the
threshoeld value maximizing the number of correct candidatures
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Validation phase

he correctness ofi the (Wel Page, Pattern)
couples prepesed during the Candidatire phase
must be assessed by an expert that verifies I
e Welr Pager actually: contains the propesed
RPattenn

WehrPages: containing validated patteras may: e
added te the training| set of the' pattern

13



Web pages

Reverse
Engineering
Tool

2

WY o

WA
Information
Repository

Training
Set

Likelihood
Evaluator

Reverse
Engineering
Tool

Pattern
Repository

Architecture of the system

Pattern / Threshold
Identifier
Pattern
Validator

CW Tuner

| CW Evaluator

Validated
patterns
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Expernmentation

EXperments; have heen carried out:
a6 validatertiher approach
s 0 tunge the value of the decision threshold

» [0 measure the degree of correctness of the pattenns
autematically identified 1By the system

EXperments; invelved:

a 6/ \Web Interaction [Design; Patterns (Guestnoek, LLegin,
Poll;, Registration, Searnch, Sitemap)

m 216 Eeatures (180 structurall features and 36 lexical
features)
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Pattern List

Guesthook

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

Legin

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

it

Poll

a module to insert a vote for a poll

Registration

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

Search

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

Sitemap

a view of the map of the pages of a
website

16




Guesthook

Guestbook Sign the Guesthook | Administration
Tuesday, 28, September 2004 1751

Thank: vou for stopping by my site. Here vou can leave your marle. IGUESthDk "I G'I'l
Total Eecords: 4394 Eecords Viewed Per Page: 20

Mame Comments

4304y [~ [+ Tuesday, 28. September 2004 1748 [ [
jevriez |
1gvriez(at)gmall(doticom

Location:
stadslcanaal

Mext ngel_

Anyone can tell me where 1 can set the admin pass for the advanced guestbook¥?7 5

4393) [ [- Tuesday, 28. September 2004 14:06 [

Ninja X [ x] orjgolksnrheogtinedgdt

Location:

a3l - [+ Tuesday, 28. September 2004 12:54 [ [
andG88 [
and& 28 (athottnal{doticom

cool sitel




Benvenuto in webmail.unina.it

c Ds-l |p1ramunt
nina.it o

| [taliano

Inizio sessione




la Repubblica.it @

Homepage Sport Economia Tecnologia & Scienze Spettacoli & Cultura Radio

Politica Cronaca Esteri Arte Motori Week-in Scuola & Universita Lavoro Cronologia Meteo Foto VYideo

ZH P PINI

LEGGI Fieml Sondaggio » Spettacoli & Cultura Ascolta
IL GIORNALE @ Capital it
MOEILE [l Festival di Bonolis
via SM3S Accolta

i-rnode . . . Guarda
Urts Il Festival di Sanremo targato Bonolis sta avendo un Deelay Tu

Gprs grande successo di ascolti. E voi che ne pensate?
SERWIZI
Repubblica VYoice 1 Mipiace
Freelnternet
Cerca nel sito
Scorivetec e i Mon o sequo Lettera Finanziaria

Repubblica@scuala “ata | ilPassaporto
SUPPLEMENTI bzcz0 vati alle 20:04 Shopping online

Dweb - i : i
e condaggio aperto alle 11:36 del 03-03-2005 Libreria online

Affari & Finanza Stampa le tue foto
Salute

= {7 Mon mipiace Kataweb

. . Music Dowvnload
Risultati
Cittadino lex

AVMVERTENZA Tutto sui cellular
I sondaggi online di Repubblica.it non hanno, ovviarmenta, un valore statistico,
Si tratta di rilevazioni aperte a tutti, non basate su un campione elabarata
scientificamente, Hanno quindi l'unico scopo di permettere ai lettori di Vetrina Immmobiliare
ezptimere la propria opinione sui termi di attualitd, Le percentuali non tengona
conto dei valori decimali. In alcuni casi, quindi, la sormnma pud risultare Oroscopo Trovacinema
superiore a 100 1 seqgni, le Tutti i filmm, le
previsioni, la sale, le
posta di Horus  recensioni

Fantacalcio

00000000000




Registration

CSMR
21-23 March 2005

REGISTRATION FORM

To register, please complete this registration form and subrmit it using the button below.
Further details will be sent with a receipt and confirmation of booking,

Fields matked with * must be completed.

*Ttle: - vl
*First Mame:
*Last Mame:

Thiz iformation will be used in the production of badges.

*nstitution: I

*4 ddress:




Search

Google

Groups

Web Images Mews Froogle Local™™™  Desktop

maore »
Advanced Search
Google Search

| - Preferences
I'm Feeling Lucky

Language Tools

Advertising Programs - About Google - Go to Google ltalia

E2005 Foogle - Searching 8,058 044,651 web pages




Sitema

n Home |

Search Microsoft comn for:

Search for

| TechNet Site Map

Techhet

+ Products and Technologies + Script Center
TechMet Home Products and Technologies: Overview Script Center: Overview

Products % Technologies = Server Operating Systerms = Script Repositor
IT Solutions Servers = Solutions Center

Security Desktop COperating Systerns = Upoorming Seripting Webcasts

Interop & Migration Deskiop Products and Technoloaies = Tools and Utilities

Desktop Deployment Ermbedded Operating Svystermns = Hey, Scripting Guy!
Script Center = Tales from the Script
Cammunity + IT Solutions

IT Solutions: Overview «» Community

Downloads

IT Training & Certification = Windows Server Systermn Reference Architecture Community: Overview

Troubleshooting & Support = Cornrnon IT Scenarios - Mewsgroups
TechMet Pragram = Core IT Services . Chats

= Mobility = Ewents & Webcasts

Archive
TechMet Site Map
TechMet Worldwide

= Metworking = Columns
= Microsoft IT Showcase = TechMet Radio

= Indexes
+ Downloads

+ Security Cownloads: Overview
Security Overview
= Microsoft Security Bulletin Search
= Mirus alerts
= Security Tools
4 = Product and Technology Security Centers + Troubleshooting and Support

+ IT Training and Certification
IT Training and Certification: Overview
= TechMet Virtual Lab




Evaluation of the Characterzation Welght

TThe Characterization Weight
has een evaluatead
analyzing a Training set
comprehending 108 \Web
Pages

Each Web Page of the
Training Set coentains, only

ene off the considered
patiem
Pattern H#
Guestbook 15
Login 25
Poll 13
Registration | 14
Search 20
Sitemap 21

Best Poll CW
Features

Word ‘poll’ 0,5644125
2 or more select buttons | 0,4741561
in a form

Word ‘vote’ 0,4399831
Word ‘results’ 0,4216681
2 or more radio button in | 0,3189687
a table

1 radio button in a cell 0,3031277
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Recall and Precision

@ assess the correctness of the results of the approach
the Recall anal Precision measures have been defined:

s Recall: Number: of: correct canaiaate. couples: (Wewn. [page;
patier) 7/ INUmper: Ol coUpIes (Wepl page, patteri) (o aentiy

n Precision: Numper Ol corect: canaidaler couples (Wep) page;
patternd) /- Numpver: ol canalaate: coupIes (Wer) page, patterii)
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Preliminany: ldentification| Test

A preliminary test has been carred out te assess the
efifectiveness approach

The preliminany, identification test Invoelves the same \Welh
Pages constituting the Training Set

Recall and Precisien values have been: evaluated, Van/ing
thresheld value
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Threshold 0,8 0,7
Recall 46/108 69/308 89/108

%

Precision 46/49 69/ 89/112

%

Preliminany: ldentification| Test

0,6 0,5 0,4 0,3 0,2 0,1
93/108 101/108 106/108 107/108 108/108
86% 94% 98% 99% 100%
93/135 101/174 106/234 107/325 108/487

69% 58% 45% 33% 22%

43% 649 82%

94% 92% 79%

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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|ldentification Test

ARother experment hask Been calnread: out, Invelving a
test set ofi 108 Client Pages that have been extracted
firom the \WAWAN

Each ofi the Welh Pages belonging te the test set
CONUAINS ZENo), ONE OF More patternms

ARl EXpert software engineernng stated whichi and new.
many. patterns were included in the set of pages

21



Threshold 0,8

Recall 20/55
% 36%
Precision 20/24
% 83%

|ldentification Test

0,4
51/55
93%
51/171
30%

0,3
52/55
95%
52/229
23%

0,2
54/55
98%
54/347
16%

0,1
54/55
98%
54/590
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

28



Conclusions

Autematic ldentification  ofi \Wel lnteraction

Patternis net a simple task:

x Interacuion fUnctienality: may: be Implemented 1R nmuch
diffierent ways

ARl approachl has heen propoesed to Identify.
Pattermns implemented in el Pages) en the 9asis
off the Identification of the' cemmon; features
chaliactenzing the: patter

EXpernments: that have Been; carred out Shews
the feasibility of the prepesed approach

29



Euture Works

EUrther assessing) experments: must e
carred: oul: ter measure the Correctness of
e results eff the appreach By Vaying:

s The number eff patterns: ter Identify
s [[he number ofi samples inl the training set

a [[he set ofi features (e.qg. adding features
resulting fremi the combinauoen; of the 1Basic
features  considered I the presented
exXperment)

30
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