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Abstract

Web page reliability is signi cantly in uenced by the
browsey browser version, and operating systemincorpo-
ratedin end-usebrowsingernvironmentsThetool we have
developedevaluategeliability of web-bounatontentacross
variousclient platformsbasedon the relationshipbetween
two key accessibilityfactors: (1) the HTML tagsthat struc-
ture a givenwebpage and(2) thesupportprovidedfor each
tag in targetbrowsingernvironmentsTo optimizeevaluation
accuracy, we havedesigneda learning medanismthat in-
ductivelyacquiresknowled@ of tag supportcriteria based
on observedsamplesf accessiblgproperlyrendeed)and
inaccessibldfaulty) webpage souice code Our contribu-
tion is expectedo provide webdevelopes with a basisfor
maximizingaudienceaeadt throughimprovedawarenessf
the browsing ervironmentpro les associatedwith dimin-
ishedaccessibilityto their websites.

1 Intr oduction

Diversityin browsing ervironmentsutilized by theweb
community presentsa unique challengefor web develop-
ersto effectively addresghreatsto universalreliability; as
relianceon web informationandservicesncreasesexpec-
tationof fault-freepresentatiomndfunctionalitysimultane-
ously escalatesAlthoughit would be ideal for web pages
to renderand function consistentlyacrossheterogeneous
browsing ervironments the browset browserversion,and
operatingsystemusedto navigate and interactwith web
contentare known to be signi cant factorsin subsequent
accessibility(Fig. 1).

The fundamentahim of this researchs to provide web
developerswith a practicalway of identifying web pages
thatwill renderimproperlyin variousbrowsing, or client,
ervironmentdn orderto establishabasisfor correctingcor
respondingssuesandmaintaininga favorablelevel of uni-
versalreliability. Ourresearctefforts area partof ageneral

endeaor to supportandimprove the quality of userexperi-
enceontheweh

2 Approaches

Intuitively, one approach to evaluating browsing
ervironment-in uencedreliability is to manually launch
web pageswithin varied browser browser version, and
operatingsystemcon gurations and qualitatively obsene
the results. While this dynamic testing strateyy allows
evaluatorsto gain direct exposureto existing reliability
issues, limitations on time, manpaver, and computing
resourcescan severely restrict the depth of the website
testedandthe breadthof browsing environmentsexplored.
Even automatedtools, such as Browser Photo [2], that
essentiallydeploy web pagesin varied ervironmentsand
provide thumbnailsof renderedesults have restrictionson
the variationsin browsing ervironmentmodeltested. An
alternatve, highly effective quality assurancevaluationis
static-basednd rootedin the fact that the reliability and
subsequeraccessibilityof web pageds heaily dependent
upon the HTML tags that structureweb pagesand the
ability of target ervironmentsto recognizeand correctly
processeach. In short, unrecognizedHTML tagscan be
regardedasfaulty codefragments,or bug patterns,in un-
supportve ervironmentsand essentiallyusedas reliability
predictors. To further illustrate this idea, considerthe
following de nition:

De nition 1: ErvironmentSpeci cBugPatterns

Let E denotea browsingenvironmentde ned by thetriplet
< B;V;0 > whereB is the browser V is the browser
version,and O is the operatingsystem. ConsiderT, the
spaceof all possibleHTML documensourcetags:
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Figure 1.Results of deploying [1] in Netscape
4.7 (top) and Internet Explorer 6.0 (bottom)

Thatis, eachbrowsingervironmentsupportonly a sub-
setof the overall tag spaceT . All othertagsareunrecog-
nizedor incompliantin theassociate@nvironment.Conse-
qguently tagsin | couldbe consideredug patternsor web
pagegenderedn ervironmente; andcrossbrowseracces-
sibility of a websitecanbe evaluatedin a codereview by
detectinghe presencef tagsi, 2 | .

The tool we have developedemploys this evaluation
stratgyy and,in effect, compareshe HTML tagsappearing
in the sourcedocumentof a web pageto an inventory of
bug patternsassociatedwith various browsing environ-
ments. While othertools, suchasDoctor HTML [3] and
Bobby [4] incorporatesimilar assessmertechniqueswe
have designeda tool augmentatiorthat takesinto account
the needfor a completeand accuratede nition of | for
eachclient ervironment.Considetthefollowing:

De nition 2: Bug PatternKnowledg Completeness
Theaccuray of acodereview basednthe setof tagsin |

is largely dependentiponthe accurag and completeness
of thedescriptionof | . If for instance:

fot; 2 Ts:it:(t; 62) ~ unsupported(ti; g)g  (2)

performancef staticanalysisthatdoesnotincludet; asa
bug patternwill becompromised.

Giventheneedto ensurecomprehensie bug patternrep-
resentatiorfor effectualuseof thetool, we have designed
alearningalgorithmto automateknowledgeacquisitionof
| basedon an inductive methodology In this case,web
pagesarethe raw materialfor induction; namely the tags
they containandtheir classi cation as either positive (ac-
cessible)or negative (inaccessiblepxamplesof web page
behaior, presentationor bothin a givenervironment.The
underlyingtheory of the currentlearningtechniques that
HTML tags positively correlatedwith negative examples
areprobablybug patternsn thecorrespondingprowsingen-
vironment.In aneffort to gaininput datafor thelearnerwe
have developeda websitefor capturinginformationabout
accessiblandinaccessiblgpagesin variousbrowsing en-
vironmentsandwe encourageyou to submitthe URLSs of
malfunctioningor improperlyrenderegagesn additionto
the correspondindprowser, browserversion,andoperating
systemutilized [5].

3 Conclusion

From our perspectie, providing tools capableof de-
tecting ernvironment-in uencedaccessibilityissuesis ex-
tremelyimportantfor supportinguniversalreliability con-
sideringthegamutof browsingplatformsin use.Ourframe-
work, which featuresan HTML bug patternevaluationand
a learningmechanisnthat updategag supportrulesbased
on inductive reasoningjs still in developmentandwe are
currentlyexploring more effective waysof learningin this
particulardomain.
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