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Abstract

Web page reliability is signi�cantly in�uenced by the
browser, browserversion, and operating systemincorpo-
ratedin end-userbrowsingenvironments.Thetool wehave
developedevaluatesreliability of web-boundcontentacross
variousclient platformsbasedon therelationshipbetween
twokey accessibilityfactors: (1) theHTML tagsthat struc-
turea givenwebpageand(2) thesupportprovidedfor each
tag in targetbrowsingenvironments.To optimizeevaluation
accuracy, wehavedesigneda learningmechanismthat in-
ductivelyacquiresknowledge of tag supportcriteria based
on observedsamplesof accessible(properlyrendered)and
inaccessible(faulty) webpage sourcecode. Our contribu-
tion is expectedto providewebdevelopers with a basisfor
maximizingaudiencereach throughimprovedawarenessof
the browsingenvironmentpro�les associatedwith dimin-
ishedaccessibilityto their websites.

1 Intr oduction

Diversity in browsingenvironmentsutilized by theweb
communitypresentsa uniquechallengefor web develop-
ersto effectively addressthreatsto universalreliability; as
relianceon webinformationandservicesincreases,expec-
tationof fault-freepresentationandfunctionalitysimultane-
ouslyescalates.Although it would be ideal for webpages
to renderand function consistentlyacrossheterogeneous
browsingenvironments,thebrowser, browserversion,and
operatingsystemusedto navigate and interactwith web
contentare known to be signi�cant factorsin subsequent
accessibility(Fig. 1).

The fundamentalaim of this researchis to provide web
developerswith a practicalway of identifying web pages
that will renderimproperly in variousbrowsing,or client,
environmentsin orderto establishabasisfor correctingcor-
respondingissuesandmaintaininga favorablelevel of uni-
versalreliability. Ourresearcheffortsareapartof ageneral

endeavor to supportandimprovethequality of userexperi-
enceon theweb.

2 Approaches

Intuitively, one approach to evaluating browsing
environment-in�uencedreliability is to manually launch
web pageswithin varied browser, browser version, and
operatingsystemcon�gurationsand qualitatively observe
the results. While this dynamic testing strategy allows
evaluatorsto gain direct exposureto existing reliability
issues, limitations on time, manpower, and computing
resourcescan severely restrict the depth of the website
testedandthebreadthof browsingenvironmentsexplored.
Even automatedtools, such as Browser Photo [2], that
essentiallydeploy web pagesin varied environmentsand
providethumbnailsof renderedresults,haverestrictionson
the variationsin browsing environmentmodel tested. An
alternative, highly effective quality assuranceevaluationis
static-basedand rootedin the fact that the reliability and
subsequentaccessibilityof webpagesis heavily dependent
upon the HTML tags that structureweb pagesand the
ability of target environmentsto recognizeand correctly
processeach. In short, unrecognizedHTML tagscan be
regardedasfaulty codefragments,or bug patterns,in un-
supportive environmentsandessentiallyusedasreliability
predictors. To further illustrate this idea, consider the
following de�nition:

De�nition 1: EnvironmentSpeci�cBugPatterns
Let E denoteabrowsingenvironmentde�ned by thetriplet
< B ; V; O > whereB is the browser, V is the browser
version,and O is the operatingsystem. ConsiderT , the
spaceof all possibleHTML documentsourcetags:
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Figure 1. Results of deplo ying [1] in Netscape
4.7 (top) and Internet Explorer 6.0 (bottom)

Thatis, eachbrowsingenvironmentsupportsonly asub-
setof the overall tag spaceT. All othertagsareunrecog-
nizedor incompliantin theassociatedenvironment.Conse-
quently, tagsin I couldbeconsideredbug patternsfor web
pagesrenderedin environmentej andcrossbrowseracces-
sibility of a websitecanbe evaluatedin a codereview by
detectingthepresenceof tagsi n 2 I .

The tool we have developedemploys this evaluation
strategy and,in effect, comparestheHTML tagsappearing
in the sourcedocumentof a web pageto an inventoryof
bug patternsassociatedwith various browsing environ-
ments. While other tools, suchasDoctor HTML [3] and
Bobby [4] incorporatesimilar assessmenttechniques,we
have designeda tool augmentationthat takesinto account
the needfor a completeand accuratede�nition of I for
eachclient environment.Considerthefollowing:

De�nition 2: BugPatternKnowledgeCompleteness
Theaccuracy of a codereview basedon thesetof tagsin I

is largely dependentupon the accuracy andcompleteness
of thedescriptionof I . If for instance:

f9 t i 2 Ts:t:(t i 62I ) ^ unsupported(t i ; ej )g (2)

performanceof staticanalysisthatdoesnot includet j asa
bugpatternwill becompromised.

Giventheneedto ensurecomprehensivebugpatternrep-
resentationfor effectualuseof the tool, we have designed
a learningalgorithmto automateknowledgeacquisitionof
I basedon an inductive methodology. In this case,web
pagesarethe raw materialfor induction; namely, the tags
they containandtheir classi�cation aseitherpositive (ac-
cessible)or negative (inaccessible)examplesof web page
behavior, presentation,or bothin a givenenvironment.The
underlyingtheoryof the currentlearningtechniqueis that
HTML tagspositively correlatedwith negative examples
areprobablybugpatternsin thecorrespondingbrowsingen-
vironment.In aneffort to gaininputdatafor thelearner, we
have developeda websitefor capturinginformationabout
accessibleand inaccessiblepagesin variousbrowsing en-
vironmentsandwe encourageyou to submit the URLs of
malfunctioningor improperlyrenderedpagesin additionto
thecorrespondingbrowser, browserversion,andoperating
systemutilized [5].

3 Conclusion

From our perspective, providing tools capableof de-
tecting environment-in�uencedaccessibilityissuesis ex-
tremely importantfor supportinguniversalreliability con-
sideringthegamutof browsingplatformsin use.Ourframe-
work, which featuresanHTML bug patternevaluationand
a learningmechanismthatupdatestagsupportrulesbased
on inductive reasoning,is still in developmentandwe are
currentlyexploring moreeffective waysof learningin this
particulardomain.

References

[1] Hasbro Scrabble Home Page. Available at:
http://www.hasbro.com/scrabble/home.cfm

[2] Browser Photo by NetMechanic. Available at:
http://www.netmechanic.com/browser-index.htm

[3] Doctor HTML. Available at:
http://www2.imagiware.com/RxHTML/

[4] Bobby. Availableat: bobby.watch�re.com/

[5] Faulty Web Page SubmissionPortal. Available at:
http://www.cs.umd.edu/ceaton/Faulty.html


