
TAMPEREUNIVERSITY OF TECHNOLOGY
Departmentof InformationTechnology

NIK O KUMPU & JEROME RANNIKK O

MOBILE FRIENDLY WEB SERVICES

Masterof ScienceThesis

Topicacceptedin thedepartmentcouncilmeeting
on18

���

August2004.

Examiners: Prof. Ilkka Haikala(TUT)
Lic.Tech.JariMononen(Nokia)



Acknowledgements

This thesishasbeendoneaspartof a researchprojectatTampereUniversityof Tech-
nology andwasfundedby Nokia. We would like to thankProfessorIlkka Haikala
for his guidanceandsupportduring thewriting of this thesis.We would alsolike to
thankJariMononenfrom Nokia for his feedbackandcommentsregardingour work.
Specialthanksgo to the third memberof our project team,Ilkka Poutanen,for his
significantcontribution to theGallerycasestudy. Our gratitudealsogoesto Kathryn
Williams for proofreadingour thesis.Finally, we would like to thankeverybodywho
hasin somewayhelpedusduringthewriting of this thesis.

Tampere,24
���

November2004

Niko Kumpu JeromeRannikko
mobile: +358407573205 mobile: +358415020789
email: niko.kumpu@jyvaskylalainen.com email: jerome.rannikko@iki.fi



iii

TAMPEREUNIVERSITY OF TECHNOLOGY

Departmentof InformationTechnology

Instituteof SoftwareSystems

KUMPU, NIKO andRANNIKKO, JEROME: Mobile FriendlyWebServices

Masterof ScienceThesis,87pages

Examiners:Prof. Ilkka Haikala(TUT) andLic.Tech.JariMononen(Nokia)

Funding:Nokia

December2004

Keywords:Internet,mobilefriendliness,opensource

Most new mobilephonesandPDAs includea possibility to accessthe Internetwith
thedevice’sown or athird-partyXHTML browser. However, smalldisplaysandslow
Internetconnectionsarea problem.Thesecomplicatebrowsingandespeciallypages
containingimagesdownloadslowly. A mobile friendly webserviceoffers theusers
of mobiledevicesthesameservicethanfor thedesktopcomputerusers,but in a form
that is suitablefor mobileuseragents.In practisethis meansrecognizingthemobile
devices,scalingdown theimages,andalteringthepagelayout,sothatthey fit on the
narrow screenof amobiledevice.

In this thesisthe conceptof mobile friendlinessis definedand modifying existing
software to becomemobile friendly is studiedin practise. Two programs,Gallery
andLiveJournal,areusedasexamples.Gallery is a popularwebserver basedphoto
gallerysoftwareprogrammedin PHP. LiveJournalis written in Perlandprovidesover
onemillion of its userswith thepossibilityto publishanonlinediary. Bothprograms
aredistributedundertheGPLopensourcelicense,whichmeansthattheirsourcecode
is publicly availableandcanbefreelymodified.

Modificationsnecessaryfor mobilefriendlinessweremadein bothGalleryandLive-
Journal. The programswere modified so that they recognizemobile devices and
presentthe contentin a form suitablefor them. In addition,supportfor the Image

Uploaderfunctionalityfoundin someNokiamobilephonemodelswasimplemented
for Gallery. The modifiedprogramsweremadeavailableon the homepageof this
projectandtheImageUploadersupportwasincludedin theofficial Galleryrelease.
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Useimmatuudetmatkapuhelimetja PDA-laitteet sisältävätmahdollisuudenkäyttää
Internetiäjoko laitteidenomilla tai kolmannenosapuolenXHTML-selaimilla. Ongel-
mia aiheuttavat kuitenkin laitteidenpienetnäytöt ja hitaat Internet-yhteydet. Näistä
johtuenselaaminenon vaivalloistaja varsinkinkuvia sisältäviensivujen lataaminen
hidasta.Mobiiliystävällinen www-palvelu tarjoaasekämobiililaitteen että tietoko-
neenkäyttäjällesamanpalvelun.Mobiileille päätelaitteillepalvelunsisältöesitetään
niille sopivassamuodossa.Käytännössätämätarkoittaamobiililaitteidentunnistamis-
tasekäkuvienpienentämistäja sivujenrakenteenmuuttamistasiten,ettänemahtuvat
mobiililaitteenkapeallenäytölle.

Tässädiplomityössämääritelläänmobiiliystävällisyydenkäsiteja tutkitaankäytän-
nössävalmiidenohjelmistojenmuokkaamistamobiiliystävällisiksi.Esimerkkeinäkäy-
tetäänGallery ja LiveJournal-ohjelmistoja.Gallery on suosittuPHP-kielelläohjel-
moitu www-palvelimella toimiva valokuvagalleria.LiveJournalon Perl-kielelläkir-
joitettu ohjelmisto,joka tarjoaayli miljoonallekäyttäjälleenmahdollisuudenjulkais-
ta päiväkirjaaInternetissä.Molemmatohjelmistoton julkaistuavoimenlähdekoodin
GPL-lisenssillä,minkä johdostaniiden lähdekoodit ovat julkisesti saatavilla ja va-
paastimuokattavissa.

Esimerkkiohjelmistoihintoteutettiinmobiiliystävällisyydenvaatimatmuutokset.Oh-
jelmiamuokattiinniin, ettänetunnistavatmobiililaitteetja muokkaavatsisällönniille
sopivaanmuotoon.LisäksiGalleryyntoteutettiintuki joissakinNokianmatkapuhelin-
malleissaolevalle Image Uploader-toiminnolle.Muokatutohjelmistotlaitettiin saa-
taville projektinkotisivulle ja Image Uploader-tuki saatiinosaksiGallerynvirallista
jakeluversiota.
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Chapter 1

Intr oduction

The Internettoday is an essentialsourceof both informationandentertainmentfor
many people.Every daywe useit for variouspurposessuchasto checktheweather
forecast,to seewhatis on television in theevening,to bookaholiday, or just sendan
emailto afriendor acolleague.TheInternetalsohasanincreasingimportancewithin
ourwork places,bothasaninformationresourceandasacommunicationchannel.

An increasingnumberof peoplehave a mobile phoneor a PDA (PersonalDigital
Assistant)with anInternetconnectionandabrowser. Thecombinationof theInternet
andamobiledevicehasgreatpotential,andimmediatelysuggestsseveralpossibleuse
scenarios:sendingemail wherever you want to, gettingdriving instructionsto your
mobiledevice while on theroad,readingtimetables,or checkingthe latestadditions
to thefamily’s picturegallery on your way to work. All this andmorecouldbedone
with yourmobilephoneor aPDA away from you desktopcomputer.

Thesevisionsareexamplesof a mobile friendly Internetaswe would like to seeit.
By mobilefriendly we meanthattheusershave essentiallythesameuserexperience
of a websitewhetherthey areusinga desktopbrowseror a mobilebrowserto access
the resource.From a wider perspective mobile friendlinesscanalsomeanhaving a
totally differentway of implementinga web serviceor part of it. For example,an
imagegallery couldprovide anemailaddressinsteadof a webform for mobileusers
to uploadtheir images.

Unfortunately, therearesomemajor problemsbetweenthecurrentsituationandthe
mobilefriendly Internetwe envision. Theseproblemsrangefrom thewebsitesthem-
selvesthroughto themobilenetworksandthemobiledevices.
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The first major problemis the combinationof the small screenson mobile devices
andthe layoutsof many webpages.Most layoutsaredesignedfor thebig screensof
desktopcomputerswithout consideringtherestrictionsof mobileuseragents.When
browsingthesesiteswith a mobiledevice, thepagesusuallyneedto bescrolledboth
horizontallyandvertically, which makestheuseof thesitedifficult andinconvenient
for theuser.

Anotherissueis the imageson webpages.Most of the time imagesarefar too wide
andtall tofit onthesmallscreenof amobiledevice. Thisagainforcestheusertoscroll
the pagein both dimensionsto view the wholepicture. If the visible dimensionsof
an imagearelarge, this implies that the file sizewill alsobe large. Consideringthe
limited bandwidthof mobile networks, big imagefiles make pagedownloadsslow.
Oneoptionfor mobilebrowsersis not to downloadimageson webpagesat all. This
doesenablethedevice to renderthepagefasterbut it might alsomake thepagehard
to understand,for exampleif theimagesarenavigationallinks. Somebrowsersauto-
maticallyscaletheimagesto fit on thescreenbut this takesevenmoretime anduses
moreprocessingpower.

In orderto providemobilefriendly webserviceswe first needto beableto recognize
mobileuseragents.This canbedonebasedon theuseragentstringthat thebrowser
sendswith the requestfor a webpage.The useragentstring usuallyconsistsof at
leastthebrowser’s nameandversion,operatingsystem,language,and,in thecaseof
mobile useragents,usuallythe device modelandmake. Basedon this information
we canusuallyknow or at leastmake aneducatedguessasto thescreensizeof the
device.

Thenext stepis to make thepagesuitablefor thesmallscreens.This involvesscaling
the imagesandalteringthe layout. Whenbuilding our siteusingmodernwebstand-
ardssuchasExtensibleHyperText MarkupLanguage(XHTML) andCascadingStyle
Sheets(CSS),achieving mobile friendlinessmay be easierthanwe think. XHTML
hasa strict syntaxwhich makesit easyfor mobilebrowsersto parseit. With CSSwe
candefinedifferent layoutsandstylesfor mobile anddesktopusers.Whenwe add
to this imagescalingandavoid usingtableswherepossible,we aremakingour site
quiteaccessiblefor mobileuserswithout compromisingour othervisitors’ browsing
experience.

Usingopensourcesoftwareallows usto experimentwith our ideasandput theminto
practisein anexistingsystem.Opensourcesoftwaremeans,essentially, thatyouhave
accessto the program’s sourcecodeandthe programis availablefor free. You can
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modify thecodeandredistributeit if you wish. Therearedifferentlicensesthathave
differentrestrictionson whatyou cando andhow. Oneof themostpopularlicenses
is GPL (GNU GeneralPublic License)which allows you to modify the code,useit
aspartof your own programandevensell it. However, GPL requiresthat if you sell
your programyou mustsupplythesourcecodewith it, andthesourcecodealsohas
to beavailablefor freefor anybodywho is interested.

In this thesiswewill explain in detailwhatexactly is mobilefriendlinessandwhy the
currentInternet,for themostpart,is not mobilefriendly. Thenwe will usetwo open
sourceprojects,GalleryandLiveJournal,to demonstratehow existingsoftwarecanbe
modifiedto achieve mobilefriendliness.Galleryis a very popularwebimagegallery
softwareandLiveJournalis a popularwebloggingservicewith millions of users.We
add to thesesoftware productsfunctionality to recognizemobile useragents,and
basedon that,alter the layout andscaleimages.For the imagegallery we will also
build a supportfor Nokia’s ImageUploader, which enablesphoneownersto upload
imagesdirectly from their cameraphonesstraightto theirGalleryaccount.

Chapter2 looks into the currentsituationregarding the browsing experiencewhen
usingthe Internetwith a mobiledevice. In Chapter3 we definemobile friendliness
andsomebasicprinciplesandview pointsthatneedto beconsideredwhendesigning
a mobile friendly website. This chapteralsoexplains how opensourceis relevant
to mobile friendliness.Chapter4 is a shortintroductionto opensourcesoftware,its
differentlicensesanddevelopmentmodels.

Chapter5 is a casestudyof an opensourceimagegallery softwarecalledGallery.
Gallery was chosenfor our casestudy becauseof the associationbetweencamera
phonesandwebimagegallery. We work with two versionsof Gallery, Gallery1 and
Gallery2, andin this chapterwe describetheir architecture,thedifferencesbetween
theseversions,andhow they work. An importantpartof this chapteris to show how
wemadeGallerymobilefriendly andaddedtheNokia ImageUploadersupportto it.

In Chapter6 we presentour other casestudy: LiveJournalwebloggingsoftware.
Today weblogging,or blogging, is a popularway to preserve your memoriesand
daily events.It is similar to keepinga diary or journalbut it is doneover theInternet.
Obviously, beingableto do this with your mobilephoneor PDA would bea benefit.
Thischapterexplainshow weaddedmobilefriendly featuresto LiveJournal.

Chapter7 summarizesour work in this thesis. In this chapterwe also offer some
conclusionsandsharetheexperienceswe learnedwhile workingon this project.



Chapter 2

The Inter net and Mobile Devices

TheInternetoffersusmany usefulservicesthatmakeour liveseasierandthatweuse
daily. Many peoplehave mobilephoneswith anInternetconnection,which in theory
enablesusto usetheseserviceswheneverandwhereverwelike. In practise,it is often
quite different. This chaptertakesa closerlook at the mobile browsing experience,
theproblemswe encounter, the reasonsbehindthem,andsomeof thesolutionsthat
areusedto try to make thingswork better.

2.1 Overview

Someof themostusefulwebsitesavailableto uson theInternetincludebusandtrain
timetables,news headlines,searchengines,weatherforecasts,and driving instruc-
tions.Wecanalsobooktickets,buy booksandDVDs, checkout themovie showtime
listingsor television program,uploada pictureto thefamily photogallery or update
personalonlinejournals.Weusemostof theseservicesdaily with ourcomputersboth
at work andat home. However, many of theseservicesareof sucha naturethatwe
often find ourselvesin needof that particularresource,e.g.a timetable,but arenot
at our computer. Or we would like to usethe time we spendevery day in a busor a
traincommutingto work to readthenewsheadlinesor to booka theaterticket for the
eveningbut arenot ableto sobecausewe do not have our computerandan Internet
connection.

However, almostall of the new mobile phonesare equippedwith GPRS(General
Packet RadioService)anda web browser. So why not browsethe web anduseits
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serviceswith your mobile?Unfortunatelyit is easiersaidthandone.Many websites
weliketo useareverydifficult to navigateor almostcompletelyinaccessiblewith our
mobilesandotherhandhelddevices.This problemis causedby a numberof reasons
including themobilebrowsers,theavailablebandwidth,andthe technologyusedon
websites.

2.2 Specializedcontent

Whenan Internetconnectionwas introducedto mobile phonesit wasobvious that
normalHypertext Markup Language(HTML) webpageswerenot suitablefor these
devices.Phoneshavemany constraintscomparedto desktopcomputerswhichmakes
processingof thepagecontentquitedemanding.Mobile deviceshave lesspowerful
CPUs,lessmemory, smallerdisplays,very limited input devicesandrestrictionson
power consumption.Also, themobilenetwork offers, in mostcases,lessbandwidth
andmorelatency thananormalmodemor broadbandconnectiononacomputer.

To solve the problemNokia, Ericsson,Phone.com(thenUnwired Planet)andMo-
torolafoundedtheWAP Forum1. Its goalwasto developa commonformatfor Inter-
nettransfersto mobilephones.Sincethenmorecompanieshave joinedWAP Forum
sothatit now hasmorethan200members.

WAP and WML

Themajorresultsof theWAP Forum’swork areWirelessApplicationProtocol(WAP)
andWirelessMarkup Language(WML) [40]. WML is an ExtendedMarkup Lan-
guage(XML) applicationandit is usedto createwebpagesthatcanbedeliveredto a
mobiledevice usingWAP. A WAP browseron thephonecanthenrendertheWML
documentto thesmallscreenof thedevice. Thesetof tagsthatWML offers is very
limited dueto thevariousconstraintscausedby themobileenvironment.

WAP servicesareusuallyeasyandrelatively fastto usewith amobiledevicebut there
is alsoa downside.WAP contentalwaysneedsto bespecificallydesignedfor mobile
devices,which resultsin two problems:availability andcost.

1WAP Forumno longerexistsasan independentorganizationbut is now partof theOpenMobile
Alliancehttp://www.openmobileallia nce .o rg/
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Let usfirst considertheproblemof availability. Internethasmillions andmillions of
homepagesandothersitesfull of moreor lessusefulinformation.Theproblemis that
thesepagesaremostlyHTML andthereforenot accessiblewith a WAP browser. In
many casesthesesitesarecreatedandmaintainedby individualswho do it in their
sparetime. They do not usuallyhave enoughtime or knowledgeto developa WML
versionof theirpagesaswell asHTML, becausethatwouldin practisedoublethetime
andeffort usedto createthepage.For this reasonthecontentavailablefor WAP users
is only a marginal portion of the whole Internet. Therehave beensomeattemptsto
overcomethisproblemby translatingHTML to WML. This is possibleto accomplish
on a singlesitewherethepagestructureis well known but a generalsolutionis a lot
harderto achieve. Thiscanbeseen,for example,atGoogle’sWAP portal2 wherethey
offer WML translationaspartof their service.Certainkindsof pagestructures,such
assimplenews headlinepages,seemto be relatively easyto automaticallytranslate
into WML. However, morecomplicatedHTML sitestranslateinto WML pagesthat
arepracticallyimpossibleto navigate.

Thesecondproblemis cost.It is mostlythebig organizationsandcommercialentities
who have the resourcesto createa WAP versionof their sitesalongsidethe main
HTML version. But usingtheir resourcesto expandtheir servicealsomeansmore
costsfor thecompany. Many times,unfortunately, they wantto movethatcostto their
customers.Onesuchexampleis Finland’s biggestnews paper, HelsinginSanomat,
who chargea small fee for their WAP service3 althoughthesamecontentin HTML
is availablefor free. Of coursenot all companieswork like this andfor examplethe
BBC offersa freeWAP portal4 wheremobilephoneuserscanaccessnews andsome
otherservices.

2.3 XHTML

Web browsersare usually quite forgiving when it comesto following the HTML
standards.If a tag is missingit doesnot causea problemaslong asthebrowsercan
deducewhatis missing,or if thereareunknown tagsin thedocument(somebrowser
vendorshave their own extensionsto HTML) the browser just ignoresthem. Also,
browserstolerateimproperlynestedelementsalthoughit is illegal accordingto the

2http://wap.google.com/
3http://wap.hs.fi/
4http://www.bbc.co.uk/mobil e/
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HTML standards.All thesethingshave leadto many poorly written HTML pages.
After all, how can web authorsknow their markupis wrong if the browser shows
the pagecorrectlyanyway. This makeswriting new browsersandkeepingthe old
onesup to dateincreasinglydifficult asoneneedsto bepreparedfor many different
non-standardHTML markups.

Anotherreasondemandingdevelopmentin HTML is theemerging of numerousnew
devicesaccessingInternet.Thesedevicesincludemobilephones,PDAs, televisions,
etc. which do not have the capacityof a desktopbrowser to parseand renderthe
incorrectHTML. Their memoryandprocessingcapacityareso limited thatparsing
malformedHTML can be very resourceconsumingand even impossiblewith the
simplerdevices.

For thesereasonstheWorld Wide WebConsortium5 (W3C)startedto work ona new
versionof HTML that would be basedon XML. The result,XHMTL 1.0 (Extens-
ible HTML), waspublishedin January2000[44]. XHTML 1.0 is a reformulation
of HTML 4 in XML 1.0. This meansthat while syntacticallyXHTML is an XML
application,its semanticsaredefinedby HTML 4. The W3C recommendationlists
twelve differencesbetweenHTML 4 andXHTML, includingthefollowing:

� XHTML is casesensitive. Elementandattributenamesmustbein lowercase.

� All elementsmustbeproperlynested,
i.e.<p><em>text</em></p> insteadof <p><em>text</p></em> .

� All elements,includingemptyelements,musthaveaclosingtag.

� Attributevaluesmustalwaysbequoted.

Thesearejust themostimportantones.Thewholelist andmoredetailedexplanations
canbereadfrom therecommendation([44], section4).

XHTML Basic

As explainedabove, parsingHTML on a mobiledevice is very resourceconsuming.
XHTML makesit a lot easierby removing many ambiguitiesandclarifying thesyn-
tax. XHTML Basic,publishedin December2000,is thesecondrecommendationin

5http://www.w3c.org/



CHAPTER2. THE INTERNETAND MOBILEDEVICES 8

theW3C’s seriesof XHTML specificationsandit takesXHTML yet onestepcloser
to therequirementsof webclientswith limited capabilities.

Thespecificationdescribesitself with thefollowing: "The XHTML Basicdocument
type includesthe minimal setof modulesrequiredto be an XHTML host language
documenttype and in addition it includesimages,forms, basic tables,and object
support. It is designedfor Web clients that do not supportthe full setof XHTML
features;for exampleWebclientssuchasmobilephones,PDAs, pagers,andset-top
boxes.Thedocumenttypeis rich enoughfor contentauthoring."[43]

XHTML Basiccombinedwith CascadeStyleSheets(CSS)[2] allows thewebauthor
to createversatilepageswith theaddedbenefitthatthey look goodnotonly onacom-
puterscreenbut alsowork well whenaccessedwith a mobiledevice. This becomes
very importantif thesiteis meantfor usewith bothdesktopbrowsersandmobileuser
agents,asthereis noneedto createtwo differentversionsof thepage.

2.4 Layout

Pagelayout is oneof themajorproblemswith many websiteswhenaccessingthem
with a mobile useragentthat hasa small screen.It is very difficult for the usersto
readapagewhenthey needto scroll in everydirectionto seethewholepage.

Tables

Onebig reasonbehindtheproblemswith layoutis theuseof tables.Tablesareusually
slow to render, especiallyif they arenested,asthewholetabledefinitionmustberead
beforeit canbe properlypresented.This preventsincrementalrendering,which is
inconvenientfor the user. This is a major usability concernthat shouldbenotedby
everyonemakingwebsitesfor generalInternetusers. Whentablesareusedfor the
purposethey aremeantfor – to presenttabulardata– they arenotaproblembut when
tablesareusedto dothepagelayoutit meanstrouble.In additionto usability, onebig
concernis themixing of presentationalmarkupwith content.

For thesakeof differentuseragents(e.g.screenreadersfor theblind, mobiledevices)
andmaintainability, web designersshouldusesemanticmarkup. Semanticmarkup
meansmaking a clear differencebetweenthe contentand the presentation. The
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markup,(X)HTML, describesthecontent– what it is andwhat is its role in thedoc-
ument. Thepresentation,how thedatashouldbedisplayedto theuser, is explained
with CSS.Separatingpresentationfrom contentmakesit easierto maintainandup-
datethesiteaschangesin theoutlookcanbemadein oneor just a few files instead
of editingtensor hundredsof themindividually.

Partial Solutions

Semanticmarkupwith mediadependentCSSoffers an easyway to alter the layout
basedontheuseragent.Onecandefineseveraldifferentstylesheetsfor onedocument
by using the mediaattribute of the HTML link element. The mediaattribute has
many possiblevaluesincludingscreen,print, handheld,andall. Unfortunatelynotall
mobilebrowserssupportthemediaattribute.

For mobile usersthereis somehelp availableeven whenthe site’s designdoesnot
acknowledgethem in any way. Thereareseveral browsersfor mobile phonesand
PDAs thattry to renderthepagesothatit fits on thesmallscreenof thedeviceandis
still readable.

Operasoftware’s solutionis a technologycalledSmallScreenRendering(SSR)[34].
Its mainconcernis to avoid horizontalscrollingandthis is achievedby usingseveral
different techniques.If the layout usescolumnsandthey aretoo wide to fit on the
screenside by side, they are merged into one in the documentorder (the order in
which theelementsappearin thepagesourcecode).Big imagesdo not work well on
the small screenso they areeitherscaleddown or removed altogether. Background
imagesarenot shown andSSRalsoadjuststhefontssothatonly threedifferentsizes
areusedin orderto improvereadability. Basedonourexperiencesandgiventhewide
variety of differentwebpages,SSRworks quite well while still not beingthe ideal
solutionto accesstheInternetwith mobiledevices.

Therearemany othersimilar approachesto solve theproblem.For exampleAccess6

hasan embeddedbrowser for mobilescalled NetFront. It usesits own Smart-Fit
technologyto adaptpagesonasmallscreen.

6http://www.access- us- inc.co m/
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2.5 Imagesand Bandwidth

Imageson webpagescanbe a real annoyancefor the mobile user. The issueis the
sizeof the images,in termsof both pixels andbytes. An imagethat looks goodon
thedesktopbrowserdoesnotfit on thesmallscreenof amobiledeviceandforcesthe
userto scroll in everydirection.Also, aspreviouslymentioned,themobilebandwidth
is very limited anddownloadingof a singleimage,let aloneseveral images,takesa
long time.

Whatmakestheproblemworseis thefactthatthefirst solutionthatcomesinto mind,
turningoff imagedownloads,is not alwaysfeasible.Sometimesimagesareusedfor
importantfunctionson webpagessuchasnavigationbuttonsor menuitems.Without
thoseimagesthe whole pageis useless,but with the useful imagescancomemany
unwantedandunnecessarygraphics.Thisslowsthedownloadspeedsto anunbearable
level or just makesreadingthepageveryhardonasmallscreen.

Mobilenetworkscurrentlyofferverylimitedbandwidthcomparedto thatof thebroad-
bandor even the modemInternetconnectionof a desktopPC. This causespage
downloadsto themobilebrowserto beslow, which is quiteinconvenientfor theuser.
Again, webpagesdesignedspecificallyfor mobile usersusuallydownloadfast,but
thesepagesrepresentonly a tiny portionof thepotentiallyinterestingpagesavailable
on thewholeInternet.Many mobileoperatorsandothercompaniesoffer servicesde-
signedto helpusersto improvetheirmobilebrowsingexperienceby compressingand
cachingdata.Examplesof suchservicesincludeSonera’s NettinopeutinandMobile
Acceleratorfrom OperaSoftware.

The Finnish mobile operatorSonerahasa servicecalled Nettinopeutin[39] (web

accelerator) that promisesthreeto four times fasterdownloadson average. Net-
tinopeutinworksby reducingthe imagequality, blocking GIF-animationsandcom-
pressingall thedata.Thisservicedoesnot requireany programto beinstalledon the
deviceandis freefor SoneraGPRScustomers.

OperaSoftware,whoarebestknown for theirwebbrowser, haveaMobile Accelerator
service[33]. It reducesthesizeof webpagesby approximately50-70%by optimizing
code,compressingdata,andremoving unnecessarycontent.Mobile Acceleratoris a
commercialservice,pricesstartfrom 6.90eurosfor threemonths.



Chapter 3

Mobile Friendly Features

The term mobile friendly will be usedin the following chapters.It is derived from
userfriendly andit meanshow easyit is to useawebpageandhow nicethebrowsing
experienceis for the userof a mobile browser. A websiteis mobile friendly when
it providesthemobileuserswith thesameservicethanthedesktopusersandoffers
an easyuserinterface. To offer mobile usersa mobile friendly experiencewe need
to take following thingsinto consideration:device recognition,contentscaling,and
webpagestructuremodifications. In addition,to achieve a superbmobile browsing
experience,new stylesandlayoutsfor mobiledevicesneedto beimplemented.

3.1 Mobile FriendlinessIs Needed

Mobile friendly featuresoffer usersa muchbetterbrowsingexperiencethanwhat it
would bewithout thesefeatures.With mobile friendly featuresusersdo not have to
scrollwebpagesin bothhorizontalandverticaldirections.Scrollingin bothdirections
wouldsooneror laterbecomeuncomfortablebecauseuserswouldgetlostwhile trying
to view thecontentfrom asmall“window”. Mobile friendlinessprovidesawaywhere
only verticalscrollingis needed,whichis thecasealsowith regulardesktopbrowsers,
at leastwhenthewebsiteis notpoorlydesignedor implemented.

Nowadaysanincreasingnumberof thereleasedmobiledeviceshave thecapabilityto
show XHTML content.In otherwords,mobiledeviceshave a GPRSconnectionand
eitherthey haveanXHTML browseror onecanbedownloadedandinstalled.There-
fore, thegroupof potentialpeoplewantingto accesswebserviceswith their mobile
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devicesis becomingtoo big to beignoredby webservicedesigners.Furthermore,all
thetimenew peoplearebecomingawareof thepossibilitiesthatmobiledevicesoffer,
andthereforethenumberof potentialusersis increasingwith a rapid rate. Unfortu-
nately, therearenot many websitesthat supportmobile devicesin a way we would
like themto.

Mobile phonestravel with theirowners,sowherever they gotheirphoneswill follow.
This is onevery essentialreasonwhy mobile friendlinessis needed.With mobile
friendly featuresit is easierfor usersto keeptrackof theirdaily events,for exampleby
writing themdown to aweblogor uploadingimagestakenwith theircameraphonesto
anonlinegallery. Theseandmany othersimilar servicesalreadyexist in theInternet
but the problemis that only a tiny fraction of themprovide a mobile friendly user
interface.

3.2 RecognizingMobile Devices

In orderto enablemobilefriendly featureswe mustfirst beableto determinewhena
mobiledevice is present,i.e.whenthedevicerequestingawebpagefrom ourserver is
amobiledevice. Onewayto dothis is to usedevice’suseragentstringasanidentifier.
Theuseragentstringis a stringof text containinginformationaboutthedevice,such
as operatingsystem,platform, usedbrowser, and localization. Also, other details
canbe insertedinto the useragentstring. Somemobile devicesmay even include
their displaydimensionsin pixels.Table3.1 lists someuseragentstringsof different
mobileanddesktopbrowsers.Mostuseragentstringsin thetablewereacquiredfrom
theInternet[35][45] andothersby manuallycheckingthemwith mobilephones.

Knowing just theuseragentstringis obviouslynotenoughto activatemobilefriendly
features.Display dimensionsis anotherimportantstepon our way towardsmobile
friendly web services. We needto know the display dimensionsof thosemobile
devices that we want to supporton our website. Therearea few ways to find out
displaydimensionsof differentdevices. If dimensionsarenot includedin the user
agentstring,which seemsto bethecasemostof thetime, they canusuallybefound
from thedevice manufacturer’s homepage.Whenwe have boththeuseragentstring
andthe displaydimensionsof a mobile device we will needto mapthemtogether.
This canbe donebestby usinga tabular datastructurewhereuseragentstringsare
keys to thecorrespondingdisplaydimensions.
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Table 3.1: Useragentstringsof variousdevices.

Device Browser User Agent String

Nokia 3650 phone’s Nokia3650/1.0 SymbianOS/6.1 Series60/1.2
browser Profile/MIDP-1.0 Configuration/CLDC-1.0

Nokia 7610 phone’s Nokia7610/2.0 (4.0421.4) SymbianOS/7.0s Series60/2.1
browser Profile/MIDP-2.0 Configuration/CLDC-1.0

Nokia 7700 Opera Mozilla/4.0 (compatible; MSIE 5.0;
Symbian OS; Series 90) Opera 6.0 [en]

Sony Ericsson T610 phone’s SonyEricssonT610/R201 Profile/MIDP-1.0
browser Configuration/CLDC-1.0

Sony Ericsson P900 phone’s SonyEricssonP900/R101 Profile/MIDP-2.0
browser Configuration/CLDC-1.0

Pocket PC PocketIE Mozilla/4.0 (compatible; MSIE 4.01;
Windows CE; PPC; 240x320)

PC w/Linux Opera Mozilla/4.0 (compatible; MSIE 6.0;
X11; Linux i686) Opera 7.23 [en]

PC w/Windows XP Mozilla Mozilla/5.0 (Windows; U; Windows NT 5.1;
Firefox rv:1.7.3) Gecko/20041001 Firefox/0.10.1

The useragentstring holds a lot of information and thereforewe do not needto
use the whole string as a key. Instead,we could useregular expressionsto rep-
resentthe useragentstrings. Regular expressionsare specialtext strings for de-
scribing searchpatterns. Plenty of information on regular expressionsis available
on the Internet1. A Regular expressioncould cover only the part of a useragent
stringthat is neededto uniquelyidentify a device. For example,a regularexpression
“ .*?Nokia3650.*? ” matchesonly with useragentstringscontainingthe string
“Nokia3650”. Furthermore,if we look atuseragentstringsin Table3.1,weseeapat-
ternemerging,at least,whenNokia’sSeries60phones(Nokia3650andNokia7610)
areconsidered.For example,theregularexpressionstring“ .*?Series ?60.*? ”
matchesto all Nokia’s Series60 mobile phonesThis is a good way to reducethe
numberof neededregularexpressions.All Nokia’s Series60 phonescanbegrouped
togetherbecausethey all have thesamedisplaydimensions(176pixelswideand208
pixels tall screen).Insteadof usingindividual identifiersfor all Series60 phoneswe
areableto usejust oneidentifierfor thewholegroup.It is possibleto useevenmore
generalidentifiers,suchastheoperatingsystemandbrowser. These“default” iden-
tifiers shouldonly beusedasa fall-back,i.e. if somedevice’s identifier is not on the
list, we cantake a guessbasedon its operatingsystem.For examplemany Series60
mobilephonesuseSymbianOSandthereforea suitablefall-backregularexpression
stringfor themwouldbe“ .*?Symbian ?OS.*? ”.

1http://www.regular- express ion s.i nf o/
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At this point we have individual, groupand“global” identifiersfor differentdevices.
Theseidentifiersshouldbe placedin a tablestructurein an orderwherefirst comes
the individual identifiersandthenthemoregeneralidentifiers. This is necessary(if
the table is searchedfrom beginning to endwithout any wiser algorithms)because
in the caseof a “global” identifier comingfirst, it would likely matchwith a huge
numberof devices. Furthermore,this would resultin errorsbecausenot all devices,
e.g.devicesusingSymbianOS,have the samedisplaydimensions.Anotherreason
for keepingtheidentifiersin astrictorderis thatgroupsmayhaveexceptions,i.e.not
all devicesbelongingto acertaingroupnecessarilyhavethesamedisplaydimensions,
andthereforethegroupidentifiersmustnot comebeforetheindividual identifiers.

Basedon theideasgivenabove theactualprocessof identifying a mobiledevice and
sendingsuitablecontentbackto it wouldbesomethinglike thefollowing (Figure3.1
illustratestheprocess):

Figure 3.1: Adjustingcontentbasedon recognizeddevices.
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1. Thedevice requestsawebpagefrom theserver.

2. Theserver findsout device’s useragentstring.

3. Theserver triesto matchtheuseragentstringagainstknown identifiers.

4. The server choosessuitablelayout to usebasedon the resultsfrom the user
agentstringmatching.

5. Theserver sendsthewebpageto thedevice.

3.3 Layout

Usually thebasiclayoutstructureof a webpageis a narrow paneon the left edgeof
the pagefor menuitems,and the restof the screenis occupiedby the actualcon-
tent.Sometimestheremayalsobeanothernarrow paneon theright edgeof thepage
containingpossiblymoremenuitems,a poll, links, siterelatednews,etc. Figure3.2
shows a typical layoutwith threepanes.It is a screenshotfrom anopensourceCMS
(ContentManagementSystem)softwarecalledMamboOpenSource.To show this
kind of pageson mobile devicesit is necessaryto divide the pageinto two or three
sections.Themaincontentformsonesectionandthepaneson thesidesof thepage
form theother, oneor two, sectionsdependingon thesituation. In caseswhereonly

Figure 3.2: Frontpageof Mamboandits three-columnlayout.
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onesectionbesidesthemaincontentis desired,left andright panescanbetiled one
aboveanotherto form thatonesection.

Mobile devices come with varying sized displays. Table 3.2 lists dimensionsof
multiple devices measuredin pixels. As can be seenfrom the table, the smallest
deviceshavea verysmallscreencomparedfor exampleto a regulardesktopmonitor.
Nokia’s Series60 mobile phoneshave only 176 pixels wide display, which is just
abouta quarterfrom the standardVGA resolution(Video GraphicArray resolution
is 640x480pixels). Due to the variabledisplaysizes,the designedlayout mustbe
flexible in a way that it cansmartlyfill theavailableareagivento it regardlessof the
displaywidth.

Somemobilebrowsershavebuilt-in functionality(e.g.Opera’sSmallScreenRender-
ing) thattriesto alterthestructureof awebpagesothatit wouldfit to thedisplayand
still belegible. Wecouldsaythis is “filling theavailableareasomewhatsmartlyand

automatically”. This might besomethingthatmostwebsitedesignerswould wantto
avoid, becauseit canpossiblydestroy thedesignedlook of their site.Therefore,web-
sitedesignersshouldtake mobiledevicesinto considerationwhendesigninga layout
for a website.Onelayoutshouldbedesignedfor mobiledevicesandonefor desktop
browsers,or if possible,oneveryflexible layoutto cover themboth.

Whatdoesthephrase“to smartlyfill theavailablearea” reallymeanandhow couldit
bedone?This is oneof themainquestionsof thisproject.In short,it meansthatusers
caneasilyview a goodlooking webpagein their browsersandonly needto scroll the
pagein the vertical direction. This is what usersareusedto do with their desktop
browsers. Rarely do they have to scroll horizontally and even then it is probably
becauseof theinferior designof awebsite.

Table 3.2: Displaydimensionsof multipledevices.

Device Display Dimension (pixels)

Sony Ericsson T610 128x160
Samsung SGH-P510 128x160
Samsung SGH-Z105 176x192

Nokia 3650 176x208
Nokia 7610 176x208

Sony Ericsson P900 208x320
HP iPAQ h2215 Pocket PC 240x320
Toshiba Pocket PC e800 240x320

Nokia 7700 640x320
Desktop Computer e.g. 1600x1200
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Thebasicideain optimizingthescreenusageis thatfirsteverythinghasto besqueezed
into a smallspaceandwhenthedisplaysizeincreases,thecontentandtheelements
areadjustedaccordingly. Someelements,like headersandtext paragraphs,arecom-
pressedandexpandedautomaticallyby thebrowserto theextentpossible.Someother
components,however, needthe programmer’s attention. Theseinclude broadtext
fieldsandareaswith fixedsize,buttonswith long texts, tableswith multiplecolumns,
big images,etc. Onepossibility is to constructthesecomponentswith the principle
“onesizefits for all”. With this approachwe shouldfollow thelimitationssetby the
narrowestdisplay. Anotherpossibility is to make thecomponentsdynamicin a way
thattheir width changesin accordancewith thewidth of thepresentdevice’s display.
Tablesmaycausesometroublethatshouldbe resolvedby modifying their structure
or by removing themcompletelyandusingCSSinstead.If theremoval andCSSare
not anoption,probablythebestthing would be to move adjacenttablecells to con-
secutiverows. Thatwill cutdown enoughthespacethetableis taking,but it alsomay
reducethelegibility of thetableat thesametime. To maintainthelegibility it would
be beneficialto insertsomekind of a separatorbetweengroupsthat consistof cells
belonginglogically together.

3.4 Imagesand Bandwidth

Imagesare a major usability concernwhen dealingwith mobile devices. Usually
the picturesare far too big to fit on the small screenof a mobile phoneor a PDA.
Also, asmobilenetworksoffer very limited bandwidth,awebpagecontainingimages
downloadsconsiderablyslower thanthe samepagewithout the images. Thereare,
however, somewaysto dealwith this problem.

Theeasiestandmostobvioussolutionis not to downloadany imagesat all. Thiscer-
tainly solvestheproblemwith bandwidthbut consideringtheuseof thepage,espe-
cially if thewebsiteusesimagesasnavigationallinks, it maynotbethebestsolution.
(This is notaverygooddesignpractiseandyoushouldavoid it if atall possible.Even
moreso, if you intendyour pagesfor mobileaudiencesaswell.) Otherimagehand-
ling option utilized by mobile browsersis to downloadonly selectedimages. This
optionis not very usefulthoughasusuallythereis no way for theuserto know what
sizetheimageis or whatis its importanceconsideringtheinformationon thepage.

Somebrowsers,suchasOpera,offer a third choice:automaticimagescalingto make
theimagesfit on thescreen.If we think theusabilityof this solutionfrom thelayout
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point of view only it seemsrathergood. However, thereis still the issuewith band-
width. Thefull imageneedsto bedownloadedbeforescalingcanbedone.And then
thereis a new concern:thescalingtakestime andreducesthebatterylife of themo-
bile device. So,weseethatalthoughscalingimageson themobileis asteptowardsa
betteruserexperienceit is still far from truly beingcalledmobilefriendly.

For awebsiteto bemobilefriendlywerequire,thatconsideringtherestrictionsonmo-
bile devices,themobileuserexperienceis ascloseaspossibleto theuserexperience
offeredby adesktopbrowser.

With currentmobiledevicesandtheircapacities,mobilefriendlinessin thecaseof im-
ageandbandwidthissues,canonly beachievedthroughserver-sidesolutions.Some
of theoptionsavailableto themobileuserswerementionedin section2.5. Theprob-
lem with all thosesolutionsis that they areeithermobile network operatorspecific,
they cost,or they might requireextra softwareto be installedon the mobile device.
True mobile friendlinessmustbe implementedwithin the websiteitself. Compared
to a third party “mobile friendlifying” service,the in-housesolutionhasthe added
benefitof knowing thestructureandsemanticsof thesitesomoreintelligentchoices
canbemadein makingthepagemobilefriendly.

Whenthe site detectsa mobile useragent,imagesmustbe scaleddown to a proper
sizeaccordingto theuser’s displaysize. Imagescanbescaledon thefly or different
sizedversionscanbe storedon a server. Alternatively, if imagesarenot essential,
they canbeleft outaltogether. In Chapters5 and6 weshow how thiscanbeaddedto
existingsystems.Implementingamobilefriendly webserviceis eveneasierif mobile
usersaretakeninto accountright from thestartof thedesignprocess.

Thenumbersof Internetenabledmobiledevice ownersaregrowing rapidly. We be-
lieve that it is in theinterestof (commercial)webservicesto make their sitesmobile
friendly. This shouldbe donewithout any extra chargesfor the mobile usersor re-
quiring themto usesomethird party“mobile proxy” service.

3.5 Mobile Friendly WebServices

Now thatwe have definedthesolutionsfor theproblemspresentedin Chapter2, we
needto test themin practise. We want to know whetherit is possibleto recognize
mobile devicesandbasedon that scalethe web site contentautomaticallyandalter
the layout to be suitablefor mobile devices. We could startoff by writing our own
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softwarefrom scratchanddesignaverysophisticatedsupportfor mobiledevicesinto
it. Anotherway, thatwedecidedwasthebestapproachfor us,is to usesomepopular
opensourceprogramsandintegratemobilefriendly featuresinto them.This way we
will save thetime in actuallyimplementingthewholefunctionalityof thesoftware.

After someresearchwe decidedto useGallery and LiveJournal. When choosing
the web servicesone importantcriteria was their popularity. Another criteria was
that oncecompleted,would thesesoftwareproductsaddvalueto the useof mobile
phones,i.e. what goodwould they offer to the mobile users.Gallery (over 100,000
installs)is aphotohostingserviceandamobilefriendly versionwouldnaturallybea
valuableservicefor cameraphoneownersbecauseyou canuploadpicturesyou have
takenstraightfrom your mobile to thewebservice.LiveJournal(over million active
users)is a bloggingserviceandthepossibility to updateone’s journalor diary from
anywhereat any timeusingamobiledevicewouldbeabenefitfor theuser.

Both of theseserviceswould begoodexampleson how to increasethe valueof us-
ing mobile devices, if we succeedin modifying themto be mobile friendly. Also,
becauseopensourceis considered,we will not be completelysatisfiedeven though
we do get thesemobile friendly featuresimplemented,unlesswe areableto get the
modificationsto bepartof theofficial distributionpackagesof theseprograms.

Chapters5 and6 describehow GalleryandLiveJournal,respectively, weremademo-
bile friendly. Both Gallery andLiveJournalareopensourcesoftwareandtherefore
thenext chaptergivesan introductionto opensource.Thechaptercanbeskippedif
theopensourceconceptalreadyis familiar.



Chapter 4

OpenSourceSoftware

What is opensource?Many peopleseemto think it is just a freeaccessto software
products.While it is true thatopensourcemeansa freeaccessto software’s source
code,thereis alsoamorecomplex sideto it, i.e.whatarethelimitationsandrespons-
ibilities whenusinganddistributingopensourcesoftware?How opensourcesoftware
canbedistributed,is determinedby a licenseattachedto thesoftwareby its original
developers.Thereexist variousopensourcelicenseswhichall have to fill completely
thecriteriaof theOpenSourceDefinition (OSD)[30]. Besidesthemattersdescribed
above, this chapteralsotakesa look at opensourcesoftwaredevelopmentandsome
successfulopensourceprojects.

4.1 The OpenSourceDefinition

Workingin softwaredevelopmentandusingsourcecodeof aanotherprogramwritten
by someoneelseis somethingthatbringsuplegal issuesaboutimmaterialrights,such
aswhoownsthesourcecodeandhow thecodeor themodifiedversionof it shouldbe
distributed.It is goodto know your rightswhenit comesto dealingwith sourcecode
thatis not yours.

Proprietarysoftware,shareware,freeware,freesoftware,publicdomain,copyleft, and
opensourcearetermsthatoneeventuallyrunsinto in opensourcesoftwaredevelop-
ment. In order to understandwhat opensourcemeansprecisely, it is necessaryto
know themeaningsof theseterms.In thefollowing ashortexplanationoneachof the
termsis given[13].
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Proprietarysoftware is copyrighted.No sourcecodeis providedwith thereleasenor
by othermeansleaving thecustomerwith no possibilityto modify thesoftware.The
only peoplewith anaccessto thesourcecodearetheonesworkingwith theprojectin
thecorporationwho owns thecopyright. This is the traditionalway for commercial
projectsto releasetheir software.

After thereleaseof asharewaresoftwareit is availableto anyonewith no initial cost.
However, if anyonedecidesto continueto usethesoftwareafter its free trial period
hasexpired,a reasonableprice for a licensehasto bepaid. Sharewaresoftwarecan
be redistributed to otheruserswhile the licenseis not passedalongwith it. There
alsoexistsasharewarederivativesoftwaretypecalledcrippleware.It is releasedwith
someof its functionality pruned. Whensomeonedecidesto pay the licensefor it,
hegetsaccessalsoto theoriginally deactivatedfunctionality. Thesourcecodeis not
usuallyreleasedwith this typeof software.

Freeware is equalto sharewarewithout theexceptionthatusersdonothaveto payfor
the licenseat any point. Freewaregetseasilymixedwith freesoftwareeven though
they aretwo differentcases.

Freesoftware licensingaimsto guaranteeaccessto thesourcecode.Thereforeit is not
thesameasfreeware. It givestherights for everyoneto use,modify andredistribute
thesoftwarein any way they choose.However, distributorsarealsoobligatedto give
thesameaccessto themodifiedsourcecodeandthelicensemustremainunchanged.
Freesoftwareis oftenconfusedwith publicdomain.

Software releasedin the public domainhasno restrictionsbecausenobodyowns a
copyright to it. To be morespecific,thereis no copyright. This meansthat anyone
canuse,modify andredistributethesoftwarein anywayonechooses.Furthermore,it
is evenpossibleto chargefor theoriginalsoftwarewithoutany obligationsto give the
sourcecodefor free.

Copyleftwasoriginally RichardStallman’s ideato addresstheproblemsreleasinga
softwarein publicdomain,whichmakesthesoftwareloseits copyright. Copyleft does
not remove software’s copyright but insteadit addsspecificdistribution terms.Alto-
getherit saysthatcopyleftedsoftwaremaybeused,modifiedandredistributed,with
or without changes,aslongasthedistribution termsfollow thesoftwareunchanged.

Opensource goesalongsidewith free software. They both want to ensurethat the
sourcecoderemainsfreeandavailableto everyone,but opensourcecanbeconsidered
to be morecommercial-friendly. For example,an opensourcelicensecalledGNU
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LesserGeneralPublicLicense(LGPL, section4.2)allowssourcecodelicensedunder
it to beusedin productsthatarenotopensource.Theopensourcedefinition,released
by OpenSourceInitiative (OSI), is a list of criteria which a licensehasto fulfill in
orderto beanopensourcelicense.The tenmostimportantpartsof theopensource
definitionwill beexplainedin thefollowing [30].

FreeRedistribution. Thefirst requirementof thedefinitionconcernsoneof themost
importantcharacteristicsof opensource.Theclausesaysthatopensourcesoftware
mustberedistributedfreely, whichmeansthelicensecannot restrictsellingor giving
away the modifiedsoftwarenor requireany royaltiesor otherfeesfor it. However,
this doesnot saythat you cannot charge for examplefor your customersupportor
printeddocumentationof thesoftware.

Source Code. The secondclauseis about the software’s sourcecode. It requires
thatthesourcecodemustbeobtainablefor free,e.g.preferablydownloadablevia the
Internet.Furthermore,thedistributedcodemustnotbedeliberatelyobfuscated.

DerivedWorks. The third clausedemandsthat the licensemustallow modifications
andderivedworks,andmustallow themtobedistributedunderthesamelicensethatis
usedwith theoriginalsoftware.Thisclause,togetherwith thesecondone,guarantees
accessto the software’s sourcecodeand allows it to be modified. Thereforeit is
possiblethatopensourcesoftwarecanbedevelopedby anyone.

Integrity of TheAuthor’s SourceCode. Thenext part dealswith the integrity of the
author’s sourcecode. It saysthat the licensemay restrict sourcecodefrom being
distributed in a modified form. However, it must allow distribution of patchfiles.
This givesusersa possibility to know who is responsiblefor the software they are
using.

No DiscriminationAgainstPersons,Groupsnor Fields of Endeavor. The fifth and
sixth clausesrequirethat the licensemust not discriminateagainst any personsor
groupsnor theplacewhereit is used.Theseclausesguaranteethatopensourcesoft-
warecanbeusedby anyonein any groupandin any businessbranch.

LicenseFeatures. Thelastfour clausesareall concerningfeaturesof thelicense.The
first oneis aboutdistributing the license.It saystherightsattachedto softwaremust
alsoapplyto all whomthesoftwareis redistributedto. Thenext onesaysthelicense
mustnotbespecificto aproduct.By demandingthis,theclauseclosesoneclassof li-
censetrapswhicharewaysof questionablymakingopensourcesoftwareproprietary.
Thethird onerequiresthat the licensedoesnot restrictothersoftware. It meansthat
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thelicensecannotplaceany restrictionsonany softwarethatis distributedalongwith
the licensedsoftware. The last clausesaysthe licensemustbe technology-neutral,
meaningthatnonof the license’s clausesmaybebasedon individual technologyor
styleof interface.

As we canseetheopensourcedefinition is quitecomplex anddemandsa lot from a
license.Whendesigninga licensethataimsto beopensourcevalid, oneneedsto be
veryexactwhenwriting theconditionsandit is probablynotabadideato havesome
legal adviceon aswell. Eachpieceof softwarethat is opensourceshouldhave an
individual licenseattachedto it to guaranteethat the softwareremainsopensource.
Fortunatelymostopensourcelicenseshavebeencreatedastemplates,wheretheuser
canjust fill in thesoftwarenameandthecopyright ownerto haveavalid opensource
licensefor the software. This way programmerscan useready-madelicensesand
do not have to wastetime in creatingoneof their own from scratch.Programmers
cancanpick up a licensesuitablefor their softwareproductfor examplefrom the
OpenSourceInitiative’swebsite1 thatlistsall thelicensesOSIhaveapprovedasopen
sourcelicenses.

4.2 Popular OpenSourceLicenses

In this sectionwe will describethefeaturesof someof themostpopularopensource
licenses.We startwith GPL andLGPL andthenmove on to BSD,MIT, andArtistic
License.All of theselicensesprotectthesoftwarewith acopyright. To makealicense
to beanopensourcelicense,copyright holdersaddcopyleft to it, which meansthey
grantpermissionto copy, distributeandmodify thesoftwareif certainconditionsare
met.

GPL – GNU General Public License– wasreleasedby FreeSoftwareFoundationin
1989,andis todaythemostpopularlicenseusedin opensourceprojects.About69%
of all 33,931projectsat Freshmeat.netandaround70% of all 53,345OpenSource
Initiative (OSI) approvedprojectsat SourceForge.netuseGPL [31][32]. The license
saysthatanyonemaycopy anddistributeverbatimcopiesof thesourcecodeaslong
ascopyright noticesanddisclaimersareincludedunchanged.A feemaybecharged
for physical distribution of copiesor if onedecidesto offer warranty. The software
may be modifiedandthenredistributedby anyone if the modifiedfiles aremarked

1http://www.opensource.org/ li cen ses /
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with the nameanddatemodified. Also, the modifiedprogram,or the programthe
modificationis part of, mustbe licensedasa wholeunderGPL. Thesoftware,or a
work basedonit, maybedistributedandcopiedin objectcodeor executableaslongas
thecompletecorrespondingsourcecodeis includedin thedistribution. A reasonable
feecanbechargedbasedon thephysicalreproductioncostof thecode.[29]

LGPL – GNU LesserGeneral Public License– wasalsoreleasedby FreeSoftware
Foundationin 1991. It is the secondmost popularopensourcelicenseat Fresh-
meat.netwith 7.5%share,andat SourceForge.netwith a shareof 11%[31][32]. This
licenseis mainly intendedfor libraries. Like GPL it allows anyoneto copy anddis-
tribute verbatimcopiesof thesourcecodeunderthe license.Also, a reasonablefee
maybechargedfor physically distributing copiesor if onedecidesto offer warranty.
The library or any part of it may be modified. If the result itself is a library and
modifiedfiles aremarked with the modifier’s nameanddate,the modificationmay
be copiedandredistributed. It is possibleto changethe licensetype of a modified
library from LGPL to the ordinaryGPL by simply replacingall noticesreferringto
LGPL with thoseof GPL. Thelibrary maybecopiedanddistributedin objectcodeor
executableform, provided thecompletecorrespondingsourcecodeis alsoincluded.
ProgramsusingLGPL librariesdo not fall underLGPL aslong astheprogramsare
only compiledor linkedwith thelibrary, andthereforedo not containany portionsof
thelibrary. [29]

BSDLicense- Berkeley SourceDistribution Licensewasreleasedby the University
of California, Berkeley, in 1998. The BSD Licenseis almostaspopularasLGPL.
At Freshmeat.netit is usedin 5.6% andat SourceForge.netin 7.2% of all projects
[31][32]. Thislicense’sclausesareeasyto understandandtherearejustafew of them.
First it saysthatanyonecanredistributeandusethesourceor binary forms,with or
without modificationsaslong asthelicense’s clausesarenot broken. Clausesdefine
thatcopyright noticeanddisclaimermustbeincludedwith theredistributedsoftware.
Furthermore,neither the copyright owner’s namenor the namesof the software’s
contributorsmay be usedto promotethe productwithout written permissionsfrom
original authors.Featuresof theMIT License, releasedby MassachusettsInstituteof
Technology, andtheBSD Licenseareequalwithout thefinal no-promotionclauseof
theBSD-license.[29]

Artistic Licenseis thelastexample.It wasreleasedby Perl in 1987but despiteof the
releaser’s name,it is todaywidely usedin variousotherprojectsaswell. About1.8%
of projectsat Freshmeat.netandaround2.1% of OSI approved projectsat Source-
Forge.netusethis licenseto copyright their software[31][32]. The first clausesays
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that anyone may distribute verbatimcopiesof the original, unmodified,versionas
long asthey includecopyright noticesanddisclaimerswith thedistribution. Anyone
mayusepatchesderivedfrom thecopyright ownerandthesoftwareis still considered
asoriginal andunmodified.Anyonemaymodify thesoftwareprovidedthey make a
noticeof the changesthey have madeat the beginningof eachmodifiedfile and,of
course,make themodifiedsoftwarefreelyavailable.It is alsopossibleto useamodi-
fiedversionof thesoftwarewithin organizationsor renamethewholesoftwaresothe
namesdonotconflictwith theoriginal. Anyonemaydistributebinaryor sourceform
aslong asthey provide thewholepackage,i.e. theoriginal versionmustbeincluded
with modifiedversions. Reasonablefeesmay be chargedby anyonefor physically
distributing thepackageor if they chooseto supportthepackage.Feeson thepack-
ageitself may not be charged, though. Scriptsandlibrariessuppliedasinput to or
producedasoutputfrom the packagedo not fall underthe copyright of Artistic Li-
cense.C andPerl subroutineslinked to this packageandsuppliedby thedistributer
of this packagearenot consideredaspartof thepackage.Thenameof thecopyright
ownermaynot beusedto promoteproductsderivedfrom softwareunderthis license
withoutwrittenpermissionfrom theoriginalauthors.[29]

Choosingthe right licensefor your own opensourcesoftwaremay be difficult, but
it is somethingthat hasto be done. Also, whenyou take an opensourcesoftware
packageandmodify it to suit your needs,you will needto know whataretherights
andresponsibilitiesdefinedby thesoftware’slicense.Table4.1summarizesimportant
featuresof licensesthat have beendiscussedin this sectionincluding GPL, LGPL,
BSD,MIT, andArtistic License.Someotherpopularlicenses,suchasQPL(Qt Public
License),MPL (Mozilla PublicLicense),IBM PublicLicense,andApacheSoftware
Licensearepresentedaswell. Thoughit is easyto seefrom thetablewhatareeach
licenses’features,oneshouldstill alwaysgetto know theoriginal licensethoroughly.
Working with a licensewhoseconditionsarenot familiar mayleadinto trouble.The
following will explain themeaningof eachcolumnin theTable4.1[5].

Possibleto link with proprietary software. For example,accordingto the termsof
GPL, if you mix codepublishedunderGPL to your software, you must distribute
your softwareunderGPL. It doesnot matterwhetheryour softwarealreadyis open
sourceor whetherit is proprietary, from thereon it is opensourceunderGPL. This
kind of licensingis not beneficialfor commercialsoftwareandbecauseof it, other
licenseshavebeencreatedwhichdonot includethis requirement.

If software is published,modifiedsourcecodemustberedistributed. A freesoftware
licenserequiresalwaysthat if any modificationshave beenmadeto thesourcecode,
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Table 4.1: Featuresof popularOSlicenses.Slightly modifiedfrom [5].

Possible to If software Modifications Can GPL
link with is published, can be prohibit compatible

proprietary modified source forked to commercial
software code must be proprietary sale

redistributed

GPL no yes no yes yes
LGPL yes yes no yes yes
BSD yes no yes no yes
MIT yes no yes no yes

Artistic License yes no yes yes yes
QPL no yes no yes no
MPL yes yes yes no no

IBM Public License yes no yes no no
Apache Software License yes no yes no no

it mustberedistributed.Opensourcelicenseshave providedsomerelaxationfor this
requirementby not demandingtheredistribution of modifiedsourceif certaincondi-
tionsaremet. For example,opensourcesoftwarecanbemodified,but themodified
sourcedoesnot needto be redistributed if the softwareis kept privateor within an
organization,i.e. thesoftwareis not published.

Modificationscanbeforkedto proprietary. This is anothermajordifferencebetween
opensourceandfreesoftware.Most freesoftwareproductsarecopyleftedandby that
they disallow thepossibilityto turnthemto proprietary. Opensource,however, leaves
it for licensesto decidewhetherto allow forking or not. If it is allowed,thesoftware
canbemodifiedandmadeproprietary.

Can prohibit commercial sale. This option is importantfor companieswho plan to
releasebothcommercialandnon-commercialversionsof theirsoftware.If thelicense
doesnot preventcommercialsale,thecopyright ownercanreleasea commercialver-
sion of the programin addition to the opensourceversion. The licenseprevents
subsequentdevelopersfrom commerciallydistributing theopensourceversionof the
software.

GPL compatible. If any codeis mixed with codethat is licensedunderGPL, the
resultwill beall GPL astheGPL demands.Whena licenseannouncesthat it is GPL
compatible,it meansthatthesoftwareunderthelicensecanberelicensedto GPL. In
otherwords,sourcecodethat is not publishedundera GPL compatiblelicensecan
notbejoinedwith GPL licensedsourcecode.
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4.3 OSSProjects

Opensourcesoftware is free and anyone can obtain their own copy of the source
codewith no charge (exceptthealmostnon-existentcostof an Internetconnection).
Opensourceprojectscanbefoundbestby visiting somewebserviceshostingthese
projects.Probablythemostknown onesof theseareSourceForge2 andFreshmeat3,
which werealreadymentionedin section4.2. Togetherthey hostover 115,000open
sourceprojectswith over 1,100,000registeredusers[32][31]. BesidesSourceForge
andFreshmeat,thereareothersimilar servicesincluding BerliOS Developer4 with
just over 1,500projects,and OpenSourceDirectory5 with about700 opensource
projects[28][1].

While most opensourceprojectsremainunknown to the generalpublic, thereare
somethat really have madetheir way throughandsomeof them areeven making
money. Someof the well known opensourceprojectsincludeApache,Linux, and
MySQL. Apacheis a webserversoftwarethatstartedto gainmuchreputationduring
1995andby the endof the first quarterof 1996, its market hadclosedup the gap
with Microsoft’s webserver. Fromthereon Apachehasbeentheleadingwebserver
softwareandit hasgaineda market shareof 67.2%(Figure4.1) [25].

Linux is probably the bestknown opensourceproject. It is an operatingsystem
that was releasedby Linus Torvalds in 1991. Sincethenmany programmershave
madetheir own contributions for Linux development. GraduallyLinux hasgained
reputationas a good and stableoperatingsystemand hasbecomemore and more
usedamongstacademicsocietyandInternetserviceproviders[13]. Themostpopular
opensourcedatabaseis MySQL. Its marketshareis still farfrom its commercialrivals
Oracle,IBM andMicrosoft databasesbut it is still usedby somebig companies[7].
Justto mentionafew, MySQL is usedby Yahoo!,Google,Cisco,SabreHoldings,HP,
andNASA [24].

2http://sourceforge.net/
3http://freshmeat.net/
4http://developer.berlios.d e/
5http://osdir.com/
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Figure 4.1: Market sharedevelopmentof webservers.

4.4 Developmentof OSS

Opensourcesoftwarecanbedevelopedusingvaryingdevelopmentmodelsbut even-
tually they all canbecategorizedto beeitherthecathedralmodelor thebazaarmodel.
Thenamescathedralandbazaarcomefrom Eric S.Raymond’s essayon opensource
softwareengineeringmethods.Raymondtalks abouthis observationson the Linux
kerneldevelopmentandhis experienceson managingan opensourceproject [36].
BeforeLinux, which usesthebazaarmodel,thecathedralwastheprevailing model.
Accordingto Eric S. Raymond’s essay, he thinks thatLinus Torvaldsis the inventor
of thebazaarmodel.

Onenotabledifferencebetweenthebazaarandthecathedralmodelis how often the
softwareis released.Cathedralprojectsbelieve that releasingsourcecodeearly, be-
fore it is testedproperlyandseento be quite stable,is a badpolicy becauseearly
versionsmostlikely containmorethanjust a few bugsandit would wearout thepa-
tienceof users. Operatingquite oppositeto the cathedralmodel, the bazaarmodel
endorsesreleasingearly andreleasingoften. The advantageof this style compared
to the cathedralmodel is that projectsget feedbackaboutbugsalso from the users
insteadof just gettingit from thedeveloperteam. In his essayRaymonddefinesthe
“Linus’slaw” whichsaysthat“Givenenougheyeballs,all bugsareshallow”. It means
thatwhenthesourcecodeis publicly available,like it is in thebazaarmodel,thereare
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morepeopletestingthesoftwareandthereforebugswill bediscoveredandreported
considerablyfasterthanin thecathedralmodel.[36]

What if therearenot enough“eyeballs” available,will the bugsbe discoveredany-
way? This kind of situationcan occur when a communityaroundan opensource
projecthasnot grown much. This may reducethe quality of sourcecodebecause
bugsanderrorsaredetectedwith amuchlower ratethanwhatit wouldbewith larger
communities. Therefore,it canbe said that the quality of opensourcesoftware is
not necessarilyany betterthanit is with proprietarysoftware.Eventuallythequality
of sourcecodedependson usedpersonhourswhich canbemuchgreaterwith large
communitiesthanwith proprietarysoftwareor smallopensourceprojects.[36][12]

Today, partly becauseof being inspiredby Raymond’s essayand the fact that the
bazaarmodelactuallyworks,mostopensourceprojectsthatusedto usethecathedral
modelnow usethebazaarmodel. Also, themajority of newly launchedopensource
projectshaveadoptedthebazaarmodel.For acontrast,thetypicaldevelopmentmodel
for proprietarysoftwareprojectswouldbe,withoutanexception,thecathedralmodel.
Naturally, mostof the time theseprojectsdo not publishthesourcewith the release
of their proprietarysoftware.[36]

Opensourceis openfor all andthereforeanyonecanpick up a projectfor example
from SourceForge.netandstartworking on their own modifications.This naturally
leadsto a situationwherepopularopensourceprojectsarebeingdevelopedall over
theworld by differentindividualswho have never evenmeteachother. As arranging
meetingswouldbedifficult andexpensive,mostopensourceprojectsusetheInternet
asamediumto discussandinform othersaboutthechangesconcerningtheproject.

The informing canbe doneusinga simplebulletin boardwebsitethat is dedicated
for the project. The projectsthat needmoreinteractionbetweendevelopers,needa
moresophisticatedmethodof communication.Thesemethodsincludenewsgroups,
mailing lists, communities,andforums. Communitiesandforumsarepretty much
thesameandoneof themcanusuallybefoundfrom theproject’s website.They are
meantto bea placefor theprojectrelateddiscussionwherepeoplecancommenton
entriessubmittedby others,inform aboutbugs,askinstalling or usageinstructions,
etc. Communitiesandforumsseemto beusedmainly by larger projectswith many
developersandusers,while newsgroupsandmailing lists seemto beusedby smaller
projects.

Opensourceprojectsarestartedmainly by onepersonor a small groupof people.
Mostly their commoninterestis to createsomethingthey would need. Initially this
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coregroupof people,or onepersonfrom it, becomesthe maintainerof the project.
Whena projectgrows larger it is the maintainer’s job to decidewhich patches,sent
by otherdevelopers,getacceptedto thesoftwareandwhich onesdo not. Whenthe
projectmaintainerloseshis interestover the projector hasa lack of time, his final
duty is to appointasuccessor. Thesuccessoris usuallynominatedamongstthosewho
have madesignificantcontributionsfor theprojectandof courseis willing to accept
theresponsibility.



Chapter 5

CaseStudy: Gallery

We choseGallery asoneof our researchsubjectsbecauseof its popularityandfor
its obviousvalueto thecameraenabledmobilephoneusers.Also, Galleryhasactive
developerandusercommunitiesaroundit who arecontinuouslymakingGallery a
betterproduct.This madeGalleryanevenmoreattractive optionasoneof our aims
was to seehow we could make the ideasof mobile friendlinessbetterknown and
appliedin opensourcesoftwareprojects.Westartedworkingwith Gallery1 andsoon
expandedto Gallery2 thatwasstill in its betaphaseat thetime. At thetimeof writing
this,Gallery2 Alpha2 hasjust beenpublished.

5.1 Overview

Gallery’s homepage1 describestheprogramasfollows: “Gallery is a webbasedsoft-
wareproductthat letsyou manageyour photoson your own website.You musthave
your own websitewith PHPsupportin orderto install anduseit. With Galleryyou
can easily createand maintainalbums of photosvia an intuitive interface. Photo
managementincludesautomaticthumbnailcreation,imageresizing,rotation,order-
ing, captioning,searchingandmore.” Theadministratorof a Gallery installationcan
createmultiple useraccountswith differentpermissionsonaperalbum basis.

TheGalleryprojectwasstartedin June2000by its maindeveloperBharatMediratta.
Thecurrentversion(asof 2004-08)is 1.4.4andGalleryhasabig userbasewith over
100 000 installs, accordingto their own statistics. Gallery 1.x is still underactive

1http://gallery.menalto.com /
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developmentand new featuresare addedall the time but at the sametime a new
version,Gallery2, is beingdeveloped.Gallery2 is acompleterewrite of theprogram
with a new extensibleandmodulararchitecturealongwith somenew features.We
will discussmore about the differenceslater in this chapter. The developmentof
Gallery2 hasbeengoingon for abouttwo yearsnow andthefirst public release,2.0
Alpha,wasmadeonJuly18,2004.

5.2 Programming Languages

BothGallery1 andGallery2 areprogrammedin PHP. Gallery2 alsousesaPHPbased
Smartytemplatesystemto separatethe userinterfaceandthe logic of the program.
As all datain Gallery2 is storedin adatabase,SQL is neededto querythedata.

5.2.1 PHP

PHP2 is a very populargeneral-purposescripting languagethat is especiallyuseful
for webdevelopment[15]. Thenameof thelanguageis arecursiveacronym for PHP:
Hypertext Preprocessor. PHPcanbeusedon its own (commandline scripting)or it
canbeembeddedin HTML pages(server-sidescripting).Figures5.1and5.2illustrate
thedifferencesbetweenthesetwo methodsof usingPHPwith a familiarHello World
program. Both examplesare fully functional PHP programsand their outputsare
exactly thesame.

While PHPaloneis enoughfor commandline scripting,server-sidescriptingrequires
a webserver. PHPcanwork with thewebserver in two ways:asa server moduleor
CGI (CommonGateway Interface)processor. PHPhasa directmoduleinterfacefor
many popularweb serverssuchasApacheandMicrosoft IIS (InternetInformation
Server).

Oneof the most importantfeaturesof PHPis that it supportsa wide rangeof data-
bases. This allows easycreationof dynamicwebpages.The supporteddatabases
includedBase,IBM DB2, Ingres,mSQL, MySQL, Oracle,PostgreSQL,andmany
more. PHPalso supportsODBC (OpenDatabaseConnectivity), an openstandard
databaseaccessmethodto connectto differentdatabaseswithout a databasespecific
client software.

2http://www.php.net/
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1 \textbferer
2 <?php
3 $hello = ’Hello World!’; \$
4 echo "<html>\n<head><title>Hello</titl e></he ad>\ n";
5 echo "<body>\n$hello\n</body>\n</html> ";
6 ?>

Figure 5.1: Hello World example,purePHPcode.

1 <html>
2 <head><title>Hello</title></head>
3 <body>
4 <?php
5 $hello = ’Hello World!’;
6 echo $hello;
7 ?>
8 </body>
9 </html>

Figure 5.2: Hello World example,embeddedPHPcode.

5.2.2 Smarty

Gallery2 makesextensive useof a Smartytemplatingengine.Smarty[27] is a PHP
basedtemplatingsystemthat is designedto make it easyfor web developersand
websitedesignersto separatethe layoutandthe look of a pagefrom thesite’s logic.
Figure5.3showsasimpleSmartytemplateandFigure5.4illustrateshow thetemplate
is usedin aprogram.

Usingtemplateshasmany benefitsover thetraditionalmethodof printing theHTML
in the applicationcode. The first advantageis that it makesthe programmers’task
easierasthey donotneedto worry aboutthepresentationlayerandthecodeis easier
to readaswell whenall theHTML is somewhereelse. Secondly, thedesignerscan
modify the layout andpresentationwithout makingany changesto the application
code.Actually, thedesignersdonot evenneedto know PHP.

The third benefitis the closerelationshipthat templateshave with the actualpage
output. Comparedto mixing theapplicationcodewith theHTML markup,thepage
layout is a lot easierto designwith a templateasit closelyresemblesthe final out-
put. OtheradvantagesSmartyoffers includea built-in debuggingconsoleandeasy
extensionsthroughplug-ins.

The first time a templateis usedSmartycompilesit into PHPcodethussaving the
time usedto parsethe templateon every consecutive request.The pageoutputcan
cachedtoo,saving evenmoretime. Evenjustpartsof singlepagecanbecached.
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1 <html>
2 <head><title>Message</title></hea d>
3 <body> My message today is: {$message} </body>
4 </html>

Figure 5.3: simple.tpl - asimpleSmartytemplate.

1 <?php
2 include ’Smarty.class.php’;
3 $smarty = new Smarty;
4 $smarty->assign(’message’, ’Hello world!’);
5 $smarty->display(’simple.tpl’);
6 ?>

Figure 5.4: A simpleprogramusingtheSmartytemplate.

5.2.3 SQL

StructuredQueryLanguage(SQL) is acomputerlanguagefor accessingandmanipu-
latingrelationaldatabases.It is anANSI3/ISO4 standardandis supportedby virtually
all majordatabases.For moreinformationandexamplesseeW3 Schools’onlineSQL
manual5.

Gallery2 moduledevelopersdo not needto write any SQL queriesthemselvesasthe
Gallery framework doesit for them. This will be coveredin moredetail in section
5.3.2.Gallery1 doesnotuseadatabaseandthereforeSQL is notneededthereeither.

5.3 Ar chitecture

We wantedto make mobile friendly modificationsor modulesto bothGallery1 and
Gallery 2 so it wasnecessaryto get to know the structureof both of the programs.
Whenwe startedour projectGallery2 wasstill underheavy developmentandchan-
gingoftensowebegunourwork with Gallery1.4.LaterwhenGallery2 hadreached
a morestableconditionwe startedworking with that also. In this sectionwe will
outlinethestructureor architectureof bothof theGalleryversions.

3http://www.ansi.org/
4http://www.iso.org/
5http://www.w3schools.com/s ql /
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5.3.1 Gallery 1.x

Gallery1 grew out of theneedto have aneasyway to publishonlinepicturestaken
with a digital camera.In the beginning it wasjust a small script for sharingphotos
with a few people.New featureswereaddedoneby oneasthey wereneeded.As a
directresultof this theprogramlacksof any realarchitecture.

Functionality

Thefunctionalityof Gallery1 consistsof smallscriptssuchaslogin.php, search.php,
view_album.php, and add_photos.php. Eachof the scriptsimplementsone logical
functionin thegallery. For example,login.phpimplementstheprocessof prompting
theuserfor theusernameandpassword,checkingtheir validity, andloggingtheuser
into Gallery. albums.phpis the file that takescareof renderingthe HTML for the
Gallery’s mainpagewheneverauserbrowsesthere.

Thefirst thing all thescriptsdo beforetheir own functionalityis to initialize theGal-
lery. All work that is neededto setup the Gallery is donein the init.php file. This
loadstheutility functionsin util.php, theproperfile systemfunctionsdependingon
the platform (Unix or Windows), andthe currentinstallationsconfigurationinform-
ation in config.php. During the initialization thedifferentclassessuchasAlbumand
Usergetloadedaswell asthesessioninformationandthelanguagesettings.

Layout and Themes

Oneof the main problemswith Gallery 1 is that the layout is not clearly separated
from theprogramlogic. All thedifferentfunctionsrendermostof their HTML code
themselves. Therestof the layoutcodeis in thehtml, html_wrap, andlayoutdirect-
ories. Thenavigation imagesandothersymbolsarein the imagesdirectoryandthe
default stylefilesarein thecssdirectory.

Userscan createtheir own themesof skins. Skins are CSSfiles that override the
default valuesandattachedimagefiles. They areall locatedin subdirectoriesunder
the skinsdirectory. Gallery 1 comeswith abouttwenty differentskinsof which the
installation’s administratorcanchoosetheoneshelikesor createanew oneherself.
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Data Storage

All userdata(usernames,passwords,emailaddressesetc.) andtheimagesarestored
in aninstallationspecificdirectory. Underthatdirectory, albumshave their own sub-
directorieswhereall imagesandsub-albumsbelongingto thatalbum arekept.

In theuserdatadirectorythereis a file calledalbumdb.dat thatcontainsthenameof
eachtop level album. Undereachalbum directorytherearethe files album.datand
photos.dat. Thesefiles hold all the album detailsandphotopropertiesrespectively.
Eachof these.dat files is a serializedversionof a PHPobject. In essencea serial-
izedobjectis a string representationof theobject’s valueandit canbeeasilystored
anywhere.

5.3.2 Gallery 2

Asnew featureswereaddedtoGallery1 it grew biggerandmorecomplex anddifficult
to maintainanddevelopbecauseof the lack of properarchitecture.At thatpoint the
developersdecidedto write everythingagain from scratchbut this time planit ahead
andcreatea solid,modularandextensiblearchitecturefor Gallery. Theresultof this
work is Gallery2.

MVC Pattern

Gallery2 usesseveraldesignpatternsandcodingmethodologiesto make thesystem
easierto implementandunderstand[23]. Themaindesignpatternis theModel-View-
Controller(MVC) pattern.MVC pattern’s basicprincipleis to separatedatafrom the
logic anddisplay.

Modelor datain Gallery2 is a relationaldatabasewhereall theinformationis stored.
Currently Gallery 2 supportsMySQL, PostgreSQL,and Oracledatabasesbut sup-
port for differentdatabasescanbe addedrelatively easy. Datais thenprocessedby
controllersandfinally presentedto theuserthroughaview i.e. theuserinterface.

Figure 5.5 clearly shows how the data is only accessedthroughthe Gallery Core
API (ApplicationProgrammingInterface),themodulesdo all theprocessing,andin
additionto thethemeCSSfiles, all outputto thebrowsergoesthroughthemain.php

file.
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Figure 5.5: Thetop level architectureof Gallery2. Thediagramis slightly modifiedfrom [22].

Gallery 2 Is Modular

All functionalityin Gallery2 is implementedusingmodules.Thecoremoduleprovides
the framework andsomebasicfunctionality like creatingusers,creatingalbumsand
viewing images.All otherfunctionality, suchassearch,commenting,andslideshow,
which arenot essential,areprovidedasseparatemodules.Theadministratorsof the
Gallery installationscan install and then activate or deactivate any combinationof
modulesthey wish.
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Theonly mandatorything for a moduleto have is a file calledmodule.in thatshould
defineaclassextendingtheGalleryModuleclass.Thisclasscontainsall thenecessary
functionality to install andinitialize themoduleso that theservicesprovidedby the
modulecanbeused.

Gallery framework providestwo classescalledGalleryView andGalleryController.
Thevariousmodulesof Gallery2 mustextend(implement)theseclassesin orderto
processuserinput andrenderHTML to thebrowser.

Other DesignPrinciples

Otherpatternsor methodologiesthat Gallery 2 usesaretemplates,redirect-on-post,
locking, andcodegeneration,amongothers.Thereasonbehindmany of theseprin-
ciples is to protectthe dataintegrity. Anothermotivation is the easiermaintenance
andupdatingof thecodebase.

Templatesareusedto help separatethe logic from the userinterface. Specifically
Gallery usesthe Smartytemplateenginethat wasdescribedin section5.2.2. It is a
powerful templatingsystemthat allows modificationsto the existing pagesandthe
designingof new templateswithout needingto changethe applicationcode. The
templatedesignerdoesnotevenneedto know any PHP.

Redirect-on-postmeansthat every time an operationis usedthat changesthe data
model(e.g.analbumis renamedor apictureis deleted),theuseris redirectedto anew
page,providing theoperationwassuccessful.This ensuresthatpossiblereloadingof
thepagedoesnot have any unwantedeffects. In caseslike viewing an imagewhere
thethemodeldoesnotchangetheredirectis notused.Locking is alsousedto ensure
that thedatadoesnot getcorrupted.Beforeany changesaremadeto anitem, a lock
mustbeacquiredfor thatparticularitemandin somecasesfor its parentitemsaswell.
Thisguaranteesthatonly oneoperationata timecanbeperformedonany objectthus
securingthedataintegrity.

CodeGeneration

A goodexampleof striving towardseasiermaintenanceanda morerobustproductis
thecodegeneration.All Galleryentitiessuchasusers,albums,andimageshaveXML
codeembeddedin their classdefinitioncommentsmarkedwith specialtags. Figure
5.6showsapartialclassdefinitionasanexample.
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1 /* Abstract base class for all objects in the Gallery composite tree.
2 *
3 * @g2 <class-name>GalleryItem</class-na me>
4 * @g2 <parent-class-name>GalleryFileSys temEnt ity< /pa ren t-cl ass -na me>
5 * @g2 <schema>
6 * @g2 <schema-major>1</schema-major>
7 * @g2 <schema-minor>0</schema-minor>
8 * @g2 </schema>
9 * @g2 <requires-id/>

10 */
11 class GalleryItem_core extends GalleryFileSystemEntity {
12 /* Can this item contain children?
13 * @g2 <member>
14 * @g2 <member-name>canContainChildren</ member- name>
15 * @g2 <member-type>BOOLEAN</member-type >
16 * @g2 </member>
17 * @var int $_canContainChildren
18 * @access private
19 */
20 var $_canContainChildren;

Figure 5.6: Classdefinitionwith @g2specialcomments.

Thecommentlineswith @g2tagsarethenstrippedfrom thefile andwegettheXML
codeshown in Figure5.7. Whenthis XML codeis wrappedinsidea <class> tag
anda documenttypedeclaration(DTD) is added,we have a well-formedXML doc-
ument. Togetherwith the actualclassdefinition the XML codecannow be usedto
generateaninterfaceclasswith all thenecessaryget andset methods.In addition,
Galleryautomaticallygeneratesthedatabasedefinitionsandaccessscriptssothatthe
developersdo not needto write a singleSQL commandthemselves. TheXML code
canalsobeusedto generateUML diagrams.

1 <class-name>GalleryItem</class-na me>
2 <parent-class-name>GalleryFileSys temEnti ty< /pa rent -cl ass -name>
3 <schema>
4 <schema-major>1</schema-major>
5 <schema-minor>0</schema-minor>
6 </schema>
7 <requires-id/>
8 <member>
9 <member-name>canContainChildren </member-n ame>

10 <member-type>BOOLEAN</member-ty pe>
11 </member>

Figure 5.7: XML strippedfrom theclassdefinitioncode.
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A SampleWorkflow

Weusethefollowing URL to demonstratehow Gallery2 works.
http://example.com/g2/main .ph p?g2_vie w=cor e:S howIt em&g2_it emId=8

Parameterg2_view tells Gallery that it must show a view specifiedby the value
of this parameter. The value,core:ShowItem , meansthat the intendedview is
locatedin theShowItemView classin coremodule.

Gallerythenloadstheview andpassestherestof theparametersto it. g2_itemId

is, clearlyenough,theid numberof theitem theuseris requestingto see.In thiscase
it wouldbeanalbum. Theview loadsthealbumandrendersit on thescreenbasedon
thealbum’s settings.

Another importantparameterthat could be usedis g2_controller . This tells
Gallerywhich controllerto useto processtheuserinput. Controllersareusedevery
timewhenthemodelis updated(datais added,removed,or modified).

5.4 Community

Gallery hasa very active communityof developersandusersaroundit. The com-
municationtakesplacein thediscussionforums,thedevelopermailing list (gallery-

devel@lists.sourceforge.net), andthe IRC channel(#gallery). The Gallery website6

gathersall theseresources,plussomemore,togetherin oneplace.

Developers

Galleryproject’s SourceForgepage7 lists 28 developers,someworking with Gallery
1 andsomewith Gallery2. Thedevelopmentteamhasmany otherresponsibilitiesin
additionto writing thecode.Someof themmanagetheproject,somedotesting,some
usersupport,while otherswrite documentationandmoderatethediscussionforums.

Membersof the coredevelopmentteamseemto be very committedto the project,
contributing at least5-10hoursa weekeachto work with Gallery. This commitment
canbeseenby thefastdevelopmentandquick repliesin thediscussionforumswhen
usersaskquestionsor commenttheproduct.

6http://gallery.menalto.com /
7http://sourceforge.net/pro je cts /ga ll ery /
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DiscussionForums

The discussionforums are an integral part of the Gallery usercommunity. In the
forumsuserscanaskquestions,reportproblems,andgive feedback.Thereare(in
September2004)over20000registereduserswhohavesentalmost100000messages
to theforums.

Thereareforumsfor many differentsubjects.Somearefor Gallery 1 andsomefor
Gallery2. Within just thesegroupsthereis a varietyof subjects,suchasInstallation

and Configuration Help, CustomizingGallery, Suggestionsand Feedback, G2 Gen-

eral Development, andG2 User Interface. In additionto these,thereareforumsfor
discussionon embeddingGallery into otherapplicationsand translatingGallery to
otherlanguagesandmuchmore.

Gallery Website

Gallery’s homepageoffersa lot of usefulinformationandresourcesfor Galleryusers
anddevelopersaswell asfor anyoneinterestedto know moreaboutGallery. From
thehomepageyou canreadthelatestnewsaboutGallery, getto know all its features,
andreadtheinstallationinstructions.

All thedocumentationfor bothusersanddevelopersis availableon thesite. Thereis
alsothepossibilityto submitbug reportsandfeaturerequests.Oneinterestingoption
is to buy installationserviceor othersupport. Money from this goesto the website
hostingcosts.

5.5 Mobile Friendly Features

We wantedto modify Gallery so that it would look goodon the small screenof a
mobile phoneor someother device. This meantchangingthe layout and scaling
images.In orderto beableto achieve thesegoalswefirst neededto implementaway
of recognizingmobileuseragents.In additionto thesefeatureswealsoaddedsupport
for theImageUploaderincludedin someNokiamobilephonemodels(e.g.3650and
6600).All modificationsweredoneonGallery1.4.3-pl2andtheImageUploaderwas
alsoimplementedasaGallery2 module.
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5.5.1 UserAgent Recognition

The first task on making Gallery 1 (or any other system,for that matter)mobile
friendly was to recognizethe mobile useragents. This is donebasedon the user
agentstringasreportedby theuser’swebbrowserandthelist of known mobilephone
useragentstrings.

In PHPtheuseragentstringisavailablein the$_SERVER[’HTTP_USER_AGENT’]

global variable. Our list of known useragentstringsis storedin the mobile_term-

inal.php file as shown in Figure 5.8. The keys in the $screenSizes array are
regular expressionsthat matchdifferentuseragentstringsandthe valuesarescreen
dimensionsof a respective phonemodel. The keys aredefinedin the orderwhere
themostspecificonescomefirst andthemostgeneralkey comeslast. Theorderof
the keys is meaningfulasarrayitemsin PHPareinternally storedin the orderthey
are assigned.For example,both Series60 andSeries90 phonesusethe Symbian
operatingsystemandthis informationis in their useragentstring. If we hadthekey
’/.*?Symbian.*?/’ first in thearrayit would matchbothmodels,which is not
whatwewantsincetheir displaysizesaredifferent.

ThefunctionscreenSize() in Figure5.9showshow weusethe$screensizes

array. This function is definedin the samemobile_terminal.phpfile asthe array. It
takestheuseragentstringasanoptionalparameterwith anemptystringasthedefault
valuefor it. In lines5–14we checkif we arein the “force mode”. The forcemode
meansthatGallerydoesnotactuallyreadtheuseragentstringbut thedecisionis made
basedon otherinformation.Forcingis meantfor testinganddemonstrationpurposes
andit will bebetterdescribedlaterin this section.

If theuseragentstringis not givenasa parameterto thescreenSize() function,
we get it from a server variablein lines17–19.Whenwe have thecurrentuseragent

1 global $screensizes;
2 // Phones that use the Series 60 platform, e.g. Nokia 3650 and 6600.
3 $screensizes[’/.*?Series ?60.*?/’] = array(’width’ => 176, ’height’ => 208);
4 // Phones that use the Series 90 platform, e.g. Nokia 7700.
5 $screensizes[’/.*?Series ?90.*?/’] = array(’width’ => 640, ’height’ => 320);
6

7 // The generic mobile phone using Symbian OS.
8 $screensizes[’/.*?Symbian.*?/’] = array(’width’ => 176, ’height’ => 208);
9

10 // this is for forcing & test cases
11 $default_screensizes[’series60’] = array("width" => 176,"height" => 208);

Figure 5.8: Mobile useragentstringsin mobile_terminal.phpfile.
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1 function screenSize($useragent = ’’) {
2 global $screensizes, $default_screensizes;
3

4 // are we in force mode?
5 if (isset($_SESSION[’force’])) {
6 switch($_SESSION[’force’]) {
7 case ’mobile’:
8 return $default_screensizes[’series60’];
9 case ’desktop’:

10 return null;
11 default:
12 return null;
13 }
14 }
15

16 // if user agent is not specified, use the current from server
17 if ($useragent == ’’) {
18 $useragent = $_SERVER[’HTTP_USER_AGENT’];
19 }
20

21 // check if the user agent string matches any screen size key
22 foreach (array_keys($screensizes) as $key) {
23 if (preg_match($key, $useragent)) {
24 return $screensizes[$key];
25 }
26 }
27 return null;
28 }

Figure 5.9: FunctionscreenSize() returnstheuseragent’s screensize.

string we can compareit to the known useragentstrings. In lines 22–26we step
throughthe$screensizes arraystartingfrom thebeginningandcompareeachof
thekeyswith theuseragentstring. If amatchis foundwereturntherespectivescreen
dimensionvalue.

Finally, in Figure5.10,we definea function isMobileUser() that returnstrue

if theuseragentis aknown mobiledeviceandfalse otherwise.Thisfunctiontoo,is
definedin themobile_terminal.phpfile. It takesanoptional$useragent parameter
with default valueof emptystring. To determinethe situationisMobileUser()

calls the screenSize() function. If the returnvalueof that function call is not
null thenweknow thatin thelist of mobileterminals’displaysizesthereis adefin-
ition for our currentuseragent,andthereforeit is amobiledevice.

1 function isMobileUser($useragent = ’’) {
2 if (screenSize($useragent) !== null) {
3 return true;
4 }
5 return false;
6 }

Figure 5.10: FunctionisMobileUser() recognizesmobileuseragents.
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The ForceMode

To make testinganddemonstratingthe mobile friendly Gallery 1 easierwe addeda
possibilityto forceGalleryinto acertainmode(mobileor desktop)from thebrowser.
On theGallerymainpageweaddthefollowing line:
Terminalselection(current: automaticdesktop):[automatic| mobile| desktop]

wheremobileanddesktoparelinks to forcetheGalleryinto therespectivemode.The
line is createdby acommand“ include(’force.php’); ”, whichweaddedinto
thealbums.phpfile. Thisfile is responsiblefor displayingtheGallerymainpage.The
contentsof force.phpareshown in Figure5.11.

First, in lines3–12,we checkif we arein theforcedor automaticmodeandprint the
appropriateinformationaboutthecurrentstatusto thescreen.Then,in lines15, 20,
and25,wecheckwhichexactmode(forcedmobile,forceddesktop,or automatic)we
arein andpreparethe links accordingly. Finally, in line 31, we print the links to the
screen.

1 <?php
2 echo ’<div style="font-size: 8pt;"> Terminal selection (current:’;
3 if (isset($_SESSION[’force’])) {
4 echo ’forced ’;
5 } else {
6 echo ’automatic ’;
7 if (isMobileUser()) {
8 echo ’mobile): ’;
9 } else {

10 echo ’desktop): ’;
11 }
12 }
13

14 $link = ’<a href="setforce.php?force=’;
15 if ($_SESSION[’force’] == ’mobile’) {
16 echo ’mobile): ’;
17 $auto = $link . ’off" title="Automatic mode">automatic</a>’;
18 $mob = ’mobile’;
19 $desk = $link . ’desktop" alt="Desktop mode">desktop</a>’;
20 } else if ($_SESSION[’force’] == ’desktop’) {
21 echo ’desktop): ’;
22 $auto = $link . ’off" title="Automatic mode">automatic</a>’;
23 $mob = $link . ’mobile" title="Mobile mode">mobile</a>’;
24 $desk = ’desktop’;
25 } else {
26 $auto = ’automatic’;
27 $mob = $link . ’mobile" title="Mobile mode">mobile</a>’;
28 $desk = $link . ’desktop" alt="Desktop mode">desktop</a>’;
29 }
30

31 echo ’[’ . $auto . ’&nbsp;|&nbsp;’ . $mob . ’&nbsp;|&nbsp;’ . $desk . ’]’;
32 echo ’</div>’;
33 ?>

Figure 5.11: force.phpscriptcreatesabrowsingmodeselectionlink.
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1 <?php
2 session_start();
3 if (isset($_GET[’force’])) {
4 switch($_GET[’force’]) {
5 case ’mobile’:
6 $_SESSION[’force’] = ’mobile’;
7 break;
8 case ’desktop’:
9 $_SESSION[’force’] = ’desktop’;

10 break;
11 default:
12 unset($_SESSION[’force’]);
13 break;
14 }
15 }
16

17 header(’Location: ’ . $_SERVER[’HTTP_REFERER’]);
18 ?>

Figure 5.12: setforce.phpscriptsavesthebrowsingmodeinformationin thesession.

Thesetforce.phpscript thatgetscalledwhentheuserselectsa forcelink is shown in
Figure5.12. Thecodesimply checksif the force variableis setin therequestand
thenupdatesthe sessioninformationaccordingly. In line 17 the script instructsthe
user’s browserto loadtheoriginal pageagain.

5.5.2 Layout

If younarrow down yourbrowser’swindow, youwill noticethatGallery’s mainpage
adjuststhelayoutaccordingly. However, thereis a limit to that. Whenthewindow is
narrowerthanthecombinedwidth of thealbumiconandthealbumtitle, thepagedoes
notscaledown anymoreandsomeof it is left outsidethescreen.Whenaccessingthe
pagewith a Series60 mobilephone,we seethat thepageis approximatelytwice as
wideasthephone’sdisplay. Browsinganalbumwith amobilebrowseris evenworse
asthe numberof picturecolumnsdoesnot changeeven if the screengetsnarrower.
This is a directconsequenceof thetablebasedlayout. We wantedto modify Gallery
sothat thelayoutwould scaleproperlyevento thesmall176x 208displayof Series
60phones.

Gallery Main Page

Westartedwith theGallerymainpagethatis createdby thealbums.phpfile. Thefirst
problemwasthatthealbum’s highlight image(albumsfirst picture)andalbum’s title
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andotherdatawereon thesamerow, ascanbeseenin theFigure5.13(a).Thelayout
of themainpageis doneusinga table: thealbum highlight imageis in onecell and
the album descriptionis in anothercell on the sametablerow. We addeda line of
codebetweenthesetwo cellsthatseparatesthemto their own rows:
<?php if (isMobileUser()) { ?> </tr><tr> <?php } ?>

This is a really simplemodificationbut it hasa big impacton themobilebrowser.

Anotherproblemwith the main pagewas that the album title was in a cell with a
nowrap attribute. Dueto this, long titles did not fit on thenarrow display. This was
fixed with the following small modificationthat simply doesnot print the nowrap

attributeif theuseragentis amobiledevice.
<td <?=isMobileUser() ? ” : ’nowrap’?> class="title">

We alsochangedsomeof the align attribute valuesfrom left and right to center,
whichmakesthepagelook betteronasmallscreen.

(a)Desktop (b) Mobile

Figure 5.13: Galleryin two differentlayouts:mobileanddesktop.
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The _getStyleSheetLink() in the util.php file choosesthe style sheetfor a
page.It looksfor a file calledstandalone_style.css. If thefile doesnot exist thenthe
functionlooksfor astandalone_style.css.defaultfile. Wemodifiedthefunctionsothat
it first triesto find astandalone_style_mobile.cssfile. Themobilestylesheetchanges
thebackgroundandlink colorsandlink decoration.It alsodefineszeromargins for
thebodyelement.

Onecommoncomponentfor all theGallerypagesis the“adminbox”. Theadminbox
is thebox on the top of thepagebelow title. It hasonecell for text, for example“3

albums,18 images”, andcommandssuchas login, slideshow, andphotoproperties.
Thetext wasin onecell andthecommandswerein anothercell, bothcellsin thesame
row. Thiswasnotgoodfor themobiledeviceasall thatinformationdoesnotfit onthe
display. Admin box is definedin the layout/adminbox.incfile. Betweenthetext and
commandcellsweaddedthesamecodewealreadyusedin themainpageto separate
thetwo cellsinto their own rows. Theresultof all thesemodificationscanbeseenin
Figure5.13(b).

Album and PhotoView

TheFigure5.14shows thedefault layoutof analbum pagein Gallery1. Thenumber
of columnsandrows canbesetindependentlyperalbum. On thenarrow displayof
a mobiledevice thereseldomis spacefor morethanoneor two columnsof pictures.
Figure5.15showshow weadjustthenumberof columnsfor mobiledevicesbasedon
their screensizes.Lines1–2areoriginal Gallerycode. In caseof a mobileuserwe
first find out the user’s screensizein line 5 (seeFigure5.9). In line 6 we calculate
the numberof picturesper pagewith the original settings,as we want to keep it
approximatelythesame.We reserve 100pixels for eachmobileversionof an image
(seesection5.5.3)andbasedon thatwe calculatethenew numberof columns.Then,
in line 8, weadjustthenumberof rows accordingly.

Thenavigationlinks aboveandbelow theimagein aphotoview (view_photo.phpfile)
werealsoaproblem.They arein afixedwidth tablestructure,which is toowide for a
mobiledevice. Wechangedthisby editingthenavphoto.incfile. Now, whenamobile
device is accessingthephotoview, thenavigationlinks arein a<div> elementinstead
of a table. Individual links (first, next, etc.) areinside<span>elements.This makes
it possibleto spreadthelinks over morethanonerow, to make themfit on thesmall
screen.
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Figure 5.14: Gallery’s layoutfor albumview.

1 $rows = $gallery->album->fields["rows"];
2 $cols = $gallery->album->fields["cols"];
3

4 if (isMobileUser()) {
5 $ss = screenSize();
6 $tot = $rows*$cols;
7 $cols = min(floor($ss[’width’] / 100), 3);
8 $rows = floor($tot/$cols);
9 }

Figure 5.15: Adjust thenumberof picturecolumnsin album view.

Onemorething thatwe neededto changewasthecommentingfeature.Peoplewho
view thepicturescanleave their commentsabouttheimagesif they want. Theprob-
lem is that the input field is too wide, 30 characters,to fit on the small display. We
changedthe codein the add_comment.phpfile so that whenever we have a mobile
useragentthewidth of thecommenttext box is 10 charactersinsteadof thenormal
30 characters.Thecommenterscanalsogive their nameor emailwith thecomment.
Thereis a text box for thenameandthedescription“Nameor email:” is in front of
it. Text anddescriptionarein their own tablecellswhich forcesthemontothesame
row. We changedthis so that in thecaseof a mobileuseragentthe text box andthe
descriptionarein thesamecell. Thismakesit possiblefor thetext box to bewrapped
to thenext line thusfitting onasmalldisplay.
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5.5.3 Images

Normally thepicturesin Gallery aretoo big to fit on thesmall screenof themobile
device andthereforewe needto adjusttheir sizes. Therearetwo placeswherethe
imageresizingcouldbedone:eitherwhentheimageis originally uploadedto Gallery
or on thefly whentheimageis viewedwith a mobiledevice. We choseto do it at the
uploadtime. Althoughtheuploadprocesstakesa bit longerwhenwe do theresizeat
thesametime,wesave timewhentheuseris viewing thepicturesandthereforeoffer
abetteruserexperience.

Adding Imagesto Gallery

Whenimagesareaddedto analbumits save() method(in file classes/Album.php) is
called.This is wherewecreatethemobileversionsof theimages.Whenapicture.jpg

is addedto Gallery, normallytwo otherversionsarecreatedfor it: thethumbnailver-
sionpicture.thumb.jpg andthe intermediatesizeversionpicture.sized.jpg. We added
codeto thesave() methodthatcreatestwo moreversions:picture.mobile.jpg and
picture.thumb.mobile.jpg. Theseare compressedfrom the original file by defining
theirwidthsto be150and80pixelsrespectively.

Wealsoneededto changetheclasses/Image.phpsothatit wouldrecognizethemobile
versionsof images.ThegetTag() methodreturnsthe<img> tagthatpointsto the
image. This tag is usedin many placesthroughoutthe Gallery. We changedthe
function so that it looks for the mobile versionof the imageandusesthat whenwe
haveamobileuseragent.

Viewing Images

When usersare viewing the imagesGallery generatesa frame aroundeachimage
unlesstheadministratorhaschosenno frame. Thesizeof the framedependson the
sizeof the image.Whenwe have a mobileuseragentwe usethemobileversionsof
theimagesandthereforeneeddifferentsizeframeaswell.

To alter the sizeof the framewe wrote threehelperfunctions. They areshown in
Figure5.16.ThefunctionadjustThumbDimensions() takesthedimensionsof
the thumbnailimageasa parameterplus an optionalmaximumwidth parameter. If
thethumbnailimageis widerthanthemaximumvalue(line 7), wesetthewidth to the



CHAPTER5. CASESTUDY: GALLERY 50

1 function adjustThumbDimensions($thumbsiz e, $maxwidth = 80) {
2 if (!is_array($thumbsize) || !array_key_exists(’width’, $thumbsize)
3 || !array_key_exists(’width’, $thumbsize)) {
4 return false;
5 }
6

7 if ($thumbsize[’width’] > $maxwidth) {
8 $delta = $thumbsize[’width’] / $thumbsize[’height’];
9 $thumbsize[’width’] = $maxwidth;

10 $thumbsize[’height’] = $maxwidth / $delta;
11 }
12

13 return $thumbsize;
14 }
15

16 function adjustAlbumThumbDimensions($thu mbsize ) {
17 return adjustThumbDimensions($thumbsiz e, 80);
18 }
19

20 function adjustThumbSize($size, $maxsize = 80) {
21 if (($size > $maxsize) || ($size == 0)) {
22 return $maxsize;
23 }
24

25 return $size;
26 }

Figure 5.16: Helperfunctionsin util.php to adjusttheimagesizes.

maximumvalueandcalculatethenew heightkeepingthesameproportions(lines8-
10). ThefunctionadjustAlbumThumbDimen sio ns () is basicallyjust a short-
cut for adjustThumbDimensions() . In someplacesGalleryonly usesonesize
parameter(width) for imagesandin thosecasesweusetheadjustThumbSize()

function.

Themainpageof Gallery is printedin thealbums.phpfile. Wheneachof thealbum
highlight (or thumbnail)imagesis preparedfor outputwecheckif it needsadjusting.
This is doneby addingthe codeshown in Figure5.17. We usethe samecodealso
in view_album.phpexcept that we call the adjustThumbDimensions () func-
tion instead. Below every imageGallery writes the nameof the file and a view
count. Theseare printed in a table that is of the samewidth as the image. Gal-
lery getsthis valuefrom the $gallery->album->fiel ds [’ th umb_s iz e’ ]

variable. Whenever we have a mobile useragentwe replacethat with a call to the
adjustThumbSize() function.Finally wemodifiedthegetThumbnailTag()

functionin classes/AlbumItem.phpsothat it callstheadjustThumbSize() func-
tion whena mobiledevice is accessingGallery.
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1 if (isMobileUser()) {
2 $dimensions = adjustAlbumThumbDimensions(array(’ wid th’ =>$i Width,
3 ’height’=>$iHeight));
4 $iWidth = floor($dimensions[’width’]);
5 $iHeight = floor($dimensions[’height’]);
6 $scaleTo = $iWidth;
7 }

Figure 5.17: Adjustingthedimensionsof analbumthumbnailimage.

5.5.4 Image Upload Module

Someof Nokia’smobilephonemodels,suchas3650and6600,haveabuilt-in Image
Uploader. This allows phoneownersto uploadpicturesstraightfrom their phoneto
any server thatsupportsthe ImageUploadprotocol. Oneof thegoalsof our project
wasto implementthesupportfor this servicein theGallerysoftware.We did this for
bothGallery1 andGallery2 andthissectiondescribeshow it wasdoneon thelatter.

ImageUpload Server API

The protocolspecification,ImageUploadServer API version1.1, "describesan in-
terfacethat is usedto uploadimagesfrom a terminal to RemoteStorage(RS).The
goalis to provideasetof callsthatcanbeusedin upcomingimagingphones,areeasy
to implementat boththephoneandserver end,andarefutureproof,in that thesame
protocolwill beusefulfor a longperiodof time." [11]

Beforeusingtheservicea phoneownerneedsto storetheRS’s addressin theImage
Uploader’ssettings.Theusernameandpasswordcanalsobesavedor typedmanually
at every upload. The userselectsan imagehe or shewantsto uploadandstartsthe
uploaderon the phone. The phonewill thenconnectto the addressprovided in the
settingsandsendtheusernameandpassword with the request.Theserver responds
with a list of theservicesit provides.

Theclient on thephonecannow askfor a directorylisting or decideto createa new
album. Finally, aftertheuploaddirectoryis chosenor created,theimageis uploaded
to the server. At any point the server canreturnan error codeif the authentication
fails, thereis anameconflict,or for any otherpossibleserversideerror. Theuserwill
benotifiedof theerrorandheor shecantry to uploadagain.
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TheAPI specificationdefinesthefollowing interface(thenumbersin bracketsreferto
sectionsin thespecification).For minimumfunctionality, thosemarkedwith * must
beimplemented.

� Login * (5.2)Attemptsto log userinto RS.

� Remote Storage Capabilities * (5.3) Retrieves a list of URLs that
correspondto theservicestheRSin questionprovides.

� Create New Directory * (5.4)Createsanew directory.

� Upload * (5.5)Uploadsafile from thedevice into RS.

� Retrieve Directory Listing * (5.6)Fetchesalist of user’sdirectories
from RS.

� Retrieve Album Contents Listing (5.7)Retrievesthelistingof files
from wanteddirectory.

� Retrieve Single Item (5.8)Downloadsanitem from RS.

� Delete Directory (5.9)Deletesa directoryandits contentsfrom RS.

� Delete Item (5.10)Deletesasingleitem from RS.

Our moduleimplementsonly theminimumfunctionality, asthis is sufficient for the
mobile phone’s ImageUploaderto work. From Figure5.18 it is easyto seewhich
filesandclassesimplementeachof theabove functions.

module.inc

Gallery2 hasamodulararchitecture(seesection5.3.2),whichallowstheextensionof
functionalityby justaddingnew modules.Usingexamplesfrom theexistingmodules
westartedto createour own module.

Theonly mandatorycomponentof amoduleis amodule.incfile. It mustdefineaclass
that extendsthe GalleryModuleclass. Our moduledefinesa classcalledNokiaUp-

loadModuleandit overridessomeof its parent’s memberfunctions.Thesefunctions
andashortdescriptionof whatthey doarepresentedin thefollowing list.



CHAPTER5. CASESTUDY: GALLERY 53

� NokiaUploadModule() is theconstructorandit setstheid, name,version
number, andthedescriptionof themodule.

� install() updatestheversionnumberif themodulehaschanged.

� needsConfiguration() checksif all thenecessaryparametersaresetin
thedatabase.If they are,it returnsfalse , meaningnoconfigurationis needed.
Otherwiseit returnstrue .

� getConfigurationView( ) returnsthenameof theconfigurationview, in
thiscasenokiaupload:Configure.

The module.inc really is just the installer for the module. The real functionality is
implementedin severalotherfiles. Initially, whenwe createdthemodule,it hadthe
structureshown in Figure5.18. However, after we offered it to be includedin the
official Gallery2 codebaseandit got accepted,theGallerydevelopmentteammade
somechangesto it.

TheGalleryteamaddedtheconfigurationview (Config.inc) andthewholetestdirect-
ory with all theunit tests.They alsostreamlinedthemodule’s structureby combin-
ing all helperclassesin the ImageUploadApi.classfile andrenamingit to ImageUp-

loadHelper.class. Constantdefinitionsin constants.incweremovedthere,also.Log-

File.classwasremovedandthecodewaschangedto useGallery’sdebug() function
instead.Figure5.19shows thecurrentstructureafterall thesechanges(somedetails
areleft out).

1 |_ DirectoryListing.inc
2 |_ Login.inc
3 |_ NewDirectory.inc
4 |_ README
5 |_ RemoteStorageCapabilities.inc
6 |_ Upload.inc
7 |_ constants.inc
8 |_ module.inc
9 +-classes/

10 |_ ImageUploadApi.class
11 |_ LogFile.class
12 +-helpers/
13 |_ DirectoryListingHelper.class
14 |_ LoginHelper.class
15 |_ NewDirectoryHelper.class
16 |_ RemoteStorageCapabilitiesHelper.c las s
17 \_ UploadHelper.class

Figure 5.18: Original structureof theImageUploadermodule.
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1 |_ Configure.inc
2 |_ DirectoryListing.inc
3 |_ Login.inc
4 |_ NewDirectory.inc
5 |_ README
6 |_ RemoteStorageCapabilities.inc
7 |_ Upload.inc
8 |_ constants.inc
9 |_ module.inc

10 +-classes/
11 | \_ ImageUploadHelper.class
12 +-templates/
13 | \_ Configure.tpl
14 +-test/
15 +-phpunit/
16 |_ NokiaUploadConfigureControllerTes t.c las s
17 |_ NokiaUploadDirectoryListingContro lle rTe st.c las s
18 |_ NokiaUploadLoginControllerTest.cl ass
19 |_ NokiaUploadNewDirectoryController Tes t.c lass
20 \_ NokiaUploadUploadControllerTest.c las s

Figure 5.19: Thecurrentstructureof theImageUploadermodule.

The Module Functionality

We take, asan example,the ImageUploadAPI’s Retrieve Directory Listing com-
mandto show how the moduleworks. When a phoneowner usesthe ImageUp-
loaderto uploadimagesto Gallery 2, the phonefirst connectsto Gallery and logs
in. Then it asksthe remotestoragecapabiltieslist where it choosesthe Retrieve
Directory Listing command.In our module’s casethe command’s addressis some-
thing likehttp://server.com/galle ry 2/ main. php?g2_c ont ro ll er =

nokiaupload:DirectoryL is ti ng

WhenGallery receivesthis requestit knows to look for theDirectoryListing.inc file
(seeFigure5.20) in the modules/nokiauploaddirectory. Gallery readsthe file and
triesto loadtheDirectoryListingController class.If this succeeds,thenGallerycalls
the handleRequest() methodof the class. This methodreturnsan arraycon-
taining threekeys: delegate , status , and error . delegate tells Gallery
whichview to delegatethecontrollerresultsto. In thiscaseit is DirectoryListingView

(also in Figure5.20) in the nokiauploadmodule. status anderror valuesare
passedto the view. The statusinformationis the directorylisting returnedfrom the
getDirectoryListing() function (seeFigure5.21). error is meantfor de-
liveringerrormessagesfrom thecontrollerto thetemplatefiles to bedisplayedto the
user. Theuploadmoduledoesnothaveauserinterfacesotheerrorinformationis left
empty.
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1 GalleryCoreApi::requireOnce(
2 dirname(__FILE__) . ’/classes/ImageUploadHelper.clas s’);
3

4 class DirectoryListingController extends GalleryController {
5 function handleRequest($form) {
6 $results[’delegate’] = array(’view’ => ’nokiaupload:DirectoryListing’);
7 $results[’status’] = ImageUploadHelper::getDirectory List ing ();
8 $results[’error’] = array();
9

10 return array(GalleryStatus::success(), $results);
11 }
12 }
13

14

15 class DirectoryListingView extends GalleryView {
16 function isImmediate() {
17 return true;
18 }
19

20 function renderImmediate($status, $error) {
21 global $gallery;
22

23 $reply = array($status[’success’] . "\r\n");
24

25 if ($status[’success’] == NOKIAUPLOAD_ERR_NOERR){
26 $dirNum = count($status[’albums’]);
27 $reply[] = $dirNum . "\r\n";
28 $reply[] = "3\r\n"; // Lines per directory (id, parent id and name).
29 foreach ($status[’albums’] as $album) {
30 $reply[] = ’DId=’ . $album[’id’] . "\r\n";
31 $reply[] = ’PId=’ . $album[’parentid’] . "\r\n";
32 $reply[] = ’DirName=’. $album[’name’] . "\r\n";
33 }
34 } else {
35 $reply[] = "Couldn’t fetch directory list.\r\n";
36 }
37

38 $reply = implode(’’, $reply);
39 header(’Content-Length: ’ . strlen($reply));
40 print $reply;
41

42 return GalleryStatus::success();
43 }
44 }

Figure 5.20: ImageUploader’sDirectoryListing controllerandview in DirectoryListing.inc file. The
codeis fully functionalbut detailsirrelevantfor this examplehavebeenleft out.

ThegetDirectoryListing() functionfetchesall IDs of thealbumswherethe
currentuserhaspermissionto adddataitems i.e. pictures(line 12 in Figure5.21).
After checkingthattherewerenoerrorswe loadthealbumsin line 19. Then,in lines
24-35,wego throughall thealbumsandfetchtheID, name,andparent’s ID for each
album. Thefunctionreturnsthealbuminformationalongwith thesuccesscodeto the
controller. This is thestatus thatis thenpassedon to theview.

TheDirectoryListingViewclassin Figure5.20definestwo functions.TheisImmediate()

functionalwaysreturnstrue . This tells Gallery thatno templatesareusedbut this
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1 define(’NOKIAUPLOAD_PROTOCOLVERSI ON’, ’1.00’);
2 define(’NOKIAUPLOAD_ERR_NOERR’, ’0’);
3 define(’NOKIAUPLOAD_ERR_DIRLIST’, ’2’);
4

5 function getDirectoryListing() {
6 global $gallery;
7

8 /* Change the status to no error only if everything succeeds. */
9 $status[’success’] = NOKIAUPLOAD_ERR_DIRLIST;

10

11 /* Get all album ids where we have addDataItem permission. */
12 list($ret, $albumIds) = GalleryCoreApi::fetchAllItemIds(
13 ’GalleryAlbumItem’, ’core.addDataItem’);
14 if ($ret->isError() || count($albumIds) < 1) {
15 return $status;
16 }
17

18 /* Load albums and get their names. */
19 list($ret, $albums) = GalleryCoreApi::loadEntitiesById ($al bumIds );
20 if ($ret->isError()) {
21 return $status;
22 }
23

24 foreach ($albums as $album) {
25 $id = $album->getId();
26 $parentId = $album->getParentId();
27 $name = $album->getTitle();
28 if (empty($name)) {
29 /* If album doesn’t have a name set use the file system name. */
30 $name = $album->getPathComponent();
31 }
32 $name = GalleryUtilities::htmlEntityDec ode($na me);
33 $albumData[] =
34 array(’id’ => $id, ’parentid’ => $parentId, ’name’ => $name);
35 }
36

37 $status[’albums’] = $albumData;
38 $status[’success’] = NOKIAUPLOAD_ERR_NOERR;
39 return $status;
40 }

Figure 5.21: FuntiongetDirectoryListing() in ImageUploadHelper.class. Thecodeis fully
functionalbut detailsirrelevantfor thisexamplehavebeenleft out.

module rendersall output itself. Then Gallery calls the renderImmediate()

function andpassesstatus asa parameter. In lines 25-36the album information
is extractedfrom thestatus arrayandformattedfor printing accordingto the fol-
lowing model:

errorcode<newline>

NumberOfDirectories<newline>

LinesPerDirectory<newline>

DId= Id<newline>

PId= PId<newline>

DirName= Name<newline>
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5.6 Summary of Gallery Experiences

Ourprojecthadtwo goalsfor ourwork onGallerysoftware.Firstly, wewantedto try
out anddemonstrateour ideasaboutmobilefriendliness,andhow to modify existing
systems,even large ones,to adaptto the needsof mobile useragents.Gallery was
chosenasoneof our targetsbecauseof its greatpotentialfor mobile usersandthe
popularity of the software. Secondly, we were interestedto seehow the ideasof
mobilefriendlinesscouldbepromotedin theopensourcesoftwarecommunities.

Gallery1 hasmany activedevelopersandtensof thousandsof users.Galleryhasbeen
developedfor over threeyearsandit hasmany usefulfeatures.However, asthedevel-
opmenthasbeenvery incrementalandwithoutaclearplanfrom thestart,Galleryhas
grown into quitea complex program.For thatreason,theGallerydevelopmentteam
decidedthat a completerewrite of the softwarewasneeded.After abouttwo years
of development,thefirst release,Gallery2 Alpha,wasmadein July 2004.Gallery2
hasa modularextensiblearchitectureandusesa databaseto storeall thedata.Most
of ourmodificationsweredonein Gallery1.4.3but wealsocreatedanImageUpload
modulefor Gallery2.

Thefirst steponthewaytowardsamobilefriendly Gallerywasto makeit awareof the
mobileusers.This wasdoneby collectinga smalldatabaseof useragentstringsthat
identify thedifferenttypesof mobiledevicesandtheir respective displaysizes.The
datawasthenmadeavailableto Gallerythroughtwo functions:isMobileUser()

andscreenSize() . Theformerreturnstrue if theuseragentstringbelongsto a
known mobiledeviceandlatterreturnsthescreensizeof themobiledevice.

Next we could start to modify the userinterfaceto a moresuitableversionfor the
mobiledevicesandtheir smallscreens.This meantmakingmodificationsto thelay-
outandscalingimagesto smallersizeswheneverGallerydetectsamobileuseragent.
Thelayoutmodificationsweremainlyconcernedwith alteringthetabularlayoutstruc-
ture,sothat imagesandotheritemscouldeasilybetiled in oneor two columnswere
needed.Thisfreestheuserfrom horizontalscrollingof thepageswhichmakesbrows-
ing muchmoreconvenient.Imagehandlingwasmodifiedsothatwhenusersaddnew
imagesto Gallery, mobile versionsof theseimagesareautomaticallycreated.Mo-
bile thumbnailpicturesare80 pixels wide andfullsize picturesare150 pixels. The
original images,if they arebiggerthanthat,areneversentto themobilebrowser.

We alsoaddeda smallscript thatenabledusto testthemobile friendly Gallerywith
a desktopbrowser. Thescriptaddsa link to theGallery’s mainpagewheretheuser
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can force Gallery into the mobile or normaldesktopmode. This makes it easyto
demonstratethemodificationsandtheir impactin bothdesktopandmobilebrowsers.

The module we createdfor Gallery 2 implementsthe Image Upload Server API
definedby Nokia. The moduleallows mobile phonesthat supportthe ImageUp-
loadprotocolto connectto Galleryanduserscanuploadpicturesstraightfrom their
phonesto their Galleryaccount.Imageuploaderenabledmobilephonesincludethe
Nokia3650and6600models.

WepublishedtheImageUploadmodulein theGallery2 discussionforumandoffered
it to beincludedin Gallery. ThedevelopersacceptedthemoduleandsinceGallery2
Alpha2 it hasbeenapartof Gallery. TheGalleryteammadesomechangesto thecode
to make it betterfit in theGallerysmodulesystemandcodingstandards.They also
addedtestcasesanda configurationview but for the mostpartsthe coderemained
the same. Already, whennot yet includedin Gallery the modulewasavailable for
downloadingon our own server andsome20 peoplehave downloadedit sofar. One
of themsaid: “Thiswasreally themoduleI waswaiting for, althoughI didn’t know

that threedaysago. I neverknew mynokia6600hadan imageuploader. Thismodule

makesthingsmuch easierthantransferingthroughemail.”

TheUploadmodulewasourmostnotablecontribution in makingmobilefriendliness
betterknown in theGallerydevelopmentcommunity. We hadsomediscussionabout
mobilefriendlinessin thediscussionforumsbut at leastsofar they havenotproduced
any visible effect. Someof Gallery’s maindevelopersseemedinterestedin the idea
of mobilefriendlinessbut theirpriority is to first getGallery2.0readyandpublished.
After that thereis time to think throughthe mobile friendly conceptandseehow it
canbebestappliedto Gallery. Our mobile friendly Gallery1.4.3is availableon our
website8 andhasbeenadvertisedin Gallerydiscussionforumsbut hasnot resultedin
any contactsfrom theGallerydevelopers.

8http://mummola.cs.tut.fi/



Chapter 6

CaseStudy: Li veJournal

Onegoalof ourprojectwasto addmobilefriendly featuresto anexistingopensource
web logging,alsoknown shorterasblogging,service.LiveJournal(LJ) waschosen
amongstseveral availablebloggingservicesbasedon its popularity. The beginning
of this chapterconcentratesin explainingwhatLiveJournalis, how it worksandhow
it is beingdevelopedusingcommunitiesasa channelof information. Later on we
will introducethereaderwith theprogramminglanguagesbehindLiveJournalbefore
finally going into the solutionsneededwhile implementingmobile friendly features
onLiveJournal.

6.1 Overview

Todaybloggingis a popularway to preserve your memoriesanddaily events. It is
pretty muchthe sameaskeepinga commondiary or journal but it is doneover the
Internet. Bloggingalsoprovidesa possibility to have joint diarieswith your friends
andacontroloverwhocanview certainentriesin your journal.

LiveJournalis oneof themostpopularbloggingserviceproviderstoday[38]. It has
a wide userbasetotaling over threemillion bloggerswhereabouthalf of themare
from theUnitedStates.At themomentover onemillion of all thoseusersareactive
which meansthey have updatedtheir blogsduringlast30 days.For LiveJournalthis
meansthat their serversreceive approximately250 journalupdatesperminute[19].
For this,andthe2.8million requestsperhourandothertasks,LiveJournalhasabout
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80computersrunningthewholesystem24hoursaday, sevendaysaweek(i.e.24-7)
[10]. Otherpopularbloggingservicesincludee.g.Blogger, xangaandtBLOG.

LiveJournaloffers two typesof accountsfor new users.A morefavouredoneis the
FreeAccountwhich is, asthenamesays,free. Theotherone,namedPaid Account,
offersmorefeaturesin returnfor themoney paidfor it. Therealsoexistsanaccount
calledEarly Adopterfor usersregisteredbeforeSeptember14, 2000anda Perman-
ent Accountfor LiveJournalstaff. Everyonewho is 13 yearsor older cancreatean
accountfor themselvesandstartblogging.[17]

Onceanaccounthasbeencreateduserscanstartto updatetheir journals,uploadsome
userpictures,generateapersonalprofileanddefinewhichotherLiveJournalusersare
their friends.Usersaregivenapossibilityto find otherbloggersby searchingfor them
basedoninterests.It hasbeenmadepossiblefor usersto changetheappearanceof the
pages,modify the looksof own journalandchoosea preferredmoodicon setto use
with journalentries.Journalaccesscanbedefinedaseitherpublic,privateor friends
only. Any combinationof theseis possiblebecausethesecuritylevel is definedone
by onefor eachentry. If thesecuritylevel is setto public everybodycanview your
journalentries.Ontheprivatelevel youaretheonly oneallowedto view yourentries.
The friendsonly settinglets just thosepeoplewho you have definedasyour friends
to readyour journal.

Onceusershave madesomeentriesto their journals,other people,who have the
right to view thosejournalsor actuallytheentriesin them,canpostcommentson the
entries.Besidesjournals,userscancreatecommunitiesfor commoncauses.All users
interestedin aspecifictopic,whichacommunityhasbeencreatedfor, canmakeposts
to it. In thecaseof thecommunitybeingclosed,userscannotmakepoststo it before
they have beenacceptedas membersof the communityby one of its maintainers.
Furthermore,somecommunitieshave moderatorswho mayrejectmemberandnon-
memberpostingsif they arenot relevantfor thecommunity. [16]

Thefeaturesdescribedabovecomewith theFreeAccount.ThePaidAccountprovides
severalmorefeatures.It givesusersanaccessto a directorysearchthatallows them
to find otherusersbasedon location,journalupdatetime, user’s ageandsomeother
options.A few otherfeaturesprovided includean increasednumberof alloweduser
pictures,the possibility to embedpolls into journal entries,a LiveJournalemail ad-
dressandtext messagingto otherLiveJournalusers.[16]

LiveJournalis anopensourcewebbasedapplication.Becausethesourcecodeis open
it meansthatanyonecanget it for freeandsetup their own LiveJournalwebserver.
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For thedevelopmentandsourcecoderepositorythereis livejournal.org which is the
“non-profit” wing of livejournal.com[21]. livejournal.org offers thelatestversionof
thesourcecodestraightfrom theCVS (ConcurrentVersionSystem)repositoryor as
a downloadablepackageincluding an older, but without fail, stableversionof the
sourcecode.

6.2 Ar chitecture

LiveJournalusesApache’s version1.3.x with version1.x of mod_perlto run the
service. For registeredusers’ information, journal entries,etc. LiveJournalusesa
MySQL database.ThesoftwareandfunctionalitybehindLiveJournalcanbedivided
into threesections:basicpages,journalpagesanda numberof CGI scriptsandPerl
modules.

The first one is, as we call it, basicpageswhich are webpageslike login, logout,
updatejournal, edit friends,edit personalinfo andto-do. This sectioncontainsthe
functionalitywhichhandlestheuserinterface,boththelook of it andany inputsiniti-
atedby users.Themajorityof thesepagesarecreatedusingBetterMarkupLanguage
(BML, section6.4.2).

The secondsectioncontainsjournal pages,which differ from basicpagesbecause
they arecreatedusingStyleSystem2 (S2,section6.4.3)insteadof BML andthey all
concerntheactualjournal.As for basicpages,thissectionhandlesuserinputsandthe
look of theinterfacefor journalpages.

Thethird andfinal sectionconsistof CGI scripts,written in Perl (section6.4.1),and
somePerlmoduleswhich bothareusedby basicpagesandjournalpagesto help in
creatingtheir content,identifyingusers,updatingjournals,handlinginputs,etc.

6.3 Developers& Communities

Accordingto livejournal.comthereis currentlya coregroupof eight peopledevel-
oping LiveJournal[18]. Besidestheseguysthereareaboutfifty hackerswho make
contributionsfor LiveJournalby sendingin patches[20]. WhenLiveJournalis con-
sidered,hacker is awordusedto describethoseprogrammerswhodotheirown modi-
ficationsto thesoftware.
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Onewritten rule for LiveJournalhackersis to talk aboutthechangesthey areabout
to embarkon or just did at LiveJuornal’s lj_dev communityto avoid duplicatework
[21]. And what would be a greaterplaceto discussaboutdevelopmentthanusing
LiveJournal’s own community featurefor it? Not only hackers but also other re-
gisteredLiveJournaluserscanpost to andcommenton this communityas long as
theirmessagescontinueto beappropriate.

lj_dev is not theonly communitythat is relatedto thedevelopmentprocessof Live-
Journal. suggestionsis a communitywhereregisteredLiveJournaluserscanmake
suggestionsaboutwhatwouldbea coolnew featureor whatshouldbechangedfrom
thecurrentversionin orderto makeLiveJournalevenbetter. Anothercommunitythat
is closely tied up to the developmentprocessis lj_test. This communityis a place
for the developersandhackers to announceanddiscussrecentcodechangesto the
LiveJournalTestServer1. [17]

Therearealsomany morecommunitieswhich aresomehow connectedto thedevel-
opmentprocessof LiveJournal. lj_sysdocand lj_userdoc arecommunitieswherea
conversationaboutthedocumentationprojectis keptup by thedevelopers.Common
topicscouldbe theuseof XML in documentation,contentsof guidesandFAQ, and
errorson documentation.Again it is possiblefor regular LiveJournalusersto tell
their opinionaboutdocumentationby issuingcomments.lj_support is a community
for LiveJournalvolunteersto discussthepossiblewaysto helppeopleto usethesite.
It is not, though,a placefor regularusersto askquestionsabouthow to usethesite.
OtherLiveJournalrelatedcommunitiesexist alsobut they arenot so importantfrom
ourproject’s,nor LiveJournaldevelopment’s,point of view. [17]

6.4 Programming Languages

LiveJournalhasbeenmainlybuilt usingthreedifferentprogrammingandmarkuplan-
guages.TheselanguagesarePerl,BML andS2. Whateachlanguage’s purposeis in
LiveJournalandwhat kind of languagesthey arewill be describedin the following
subsections.Besidestheobvioususeof HTML, someJavaScriptis alsousedto help
out the designandfunctionality of the userinterface. For databasequeryingLive-
JournalusesSQL (section5.2.3).

1http://test.livejournal.or g/
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6.4.1 Perl

First we take a look at Perl which definitely is the only well-known one of these
threelanguages.The word “Perl” is not really an acronym but it hasbecomeone,
well actuallya backronym, becausepeoplehave inventedmeaningfor its eachletter
afterwards.Anyway, Perlis shortfor “PracticalExtractionandReportLanguage”but
it hasalsobeenreferredto as“PathologicallyEclecticRubbishLister”. Both have
beenendorsedby Larry Wall, the developerof Perl, so thereis no point in arguing
which oneis correct. Oneof Perl’s mottosgoes“There’s morethanoneway to do
it” andwith our experienceof Perl we could say it is absolutelytrue. LiveJournal
usesPerl e.g. for databaseoperationsandfor help on generatingthe userinterface.
[37][41][3]

Originally Perl wasdevelopedby oneman,Larry Wall, andit wasreleasedin 1987
whenhe alsodecidedto make the compilerandthe sourcecodefree for everyone.
Ever sincePerl hasbeenpublicly availableanduntil nowadaysit hasbeendistrib-
utedunderGNU GeneralPublicLicenseandArtistic License.Fromits releasedate
Perlhasgaineda hugenumberof fansandsomeof themhave evenmadetheir own
contributionsfor Perl by developingit further. This is mostly shown in the number
of optionalPerlmodules.Therearehundredsof modulesfreely availableat CPAN2

(ComprehensivePerlArchiveNetwork). [4]

Perl is designedto have goodandstrongtext processingabilities. This is onereason
why thelanguagehasbecomepopularamongstprogrammerswriting CGI scripts.Be-
sideswebprogrammingandtext processing,Perlis widely usedin graphicalinterface
programming,databaseaccessandsystemutilities. Perl is an interpretive language
andits interpreteris written in C. This is no surprisewhenyou considerthefact that
Perl derives from C. Amongstmany other tools and languagesPerl alsohasherit-
agefrom sedandawk. Like mostothermodernprogramminglanguagesPerl also
hasobjectorientedfeatures.However, thedifferencebetweenregularPerlandobject
orientedPerlis not thatbig asit is betweenC andC++. [3][4]

6.4.2 BML - Better Markup Language

The motto for BML is [9]: BML - “Becausesmartwebmastersare lazy webmas-
ters.. . ”. The following paragraphswill describesomecharacteristicsof this lan-

2http://www.cpan.org
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guageandalso,in parallel,try to reveal if themotto is trueor not. BML wasmostly
developedby BradFitzpatrick,BradWhitaker andMatt Wilson. It wasdesignedto
help to make a consistentlooking websiteandalleviate their maintenance,andalso
becauseHTML codelooks ugly [9]. BML is a server-sidemarkuplanguagewhich
means,in practice,thatBML files areconvertedto HTML on theserver beforesend-
ing themto theclient. Actually, a BML file is anHTML file with someBML blocks
in it. A block is justanothernamefor amacro,soBML canalsobecalledasasimple
macrolanguage.Blocksconsistsof chunksof HTML andpossiblyotherBML blocks.
[8][9]

BML blockscantake parameters,which allows programmersto useblocksastem-
plates. Becauseof the fact that BML blocks are executedon the server it is also
possibleto write blocksthatarenot just staticbut dynamic.Within theBML system
therearea few coreblocksthatarepredefined,waiting for programmersto usethem.
Oneof theseblocksandpresumablythe mostuseful is the main coreblock called
_CODE. This block allows executionof Perl codewithin theBML file. Perl codeis
alsoexecutedontheserverandtheresultmustbeeitherBML, whichis thenconverted
to HTML, or HTML. [8]

The main purposeof BML is to help in creatingandmaintaininga consistentlook
throughouta website. It allows usersto define a headerstyle, for example, and
whenever the style is usedit producesthe samekind of headers. If usersshould
want to changethestyleof their header, all they have to do is to make thechangeto
oneplace. This is the reasonwhy BML is usedin LiveJournal,to help in makinga
similar look over thepages(excludingtheusercustomizablejournalpages).[8]

6.4.3 S2- StyleSystem2

S2is aprogramminglanguagethatgivesusersandprogrammersfull controlover the
appearanceof their content. In otherwordsit helpsprogrammersandusersto cus-
tomizethe look of their layouts.Also, simplegameslike Tic TacToehave beenim-
plementedby just usingS2. Thelanguagewasdevelopedmostlyby BradFitzpatrick
andMartin Atkins. It wasdevelopedfor the journal pagesof LiveJournalandfor a
photo-hostingservicecalledFotoBuilderbut it could alsobe usedin variousother
projectsaswell. The language’s syntaxmainly resemblesPerl,C++ andJava. S2 is
actuallya second,yet completelydifferentandrewritten, versionof theLiveJournal
original templateenginewhich is now referredto asStyleSystem1 (S1). S1 is still
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usedin LiveJournalalongwith the new style systemS2 becausenot all usershave
updatedtheir journalsto S2. [42][6]

S2is anobjectorientedprogramminglanguagewhich thereforeallowsdeclarationof
classeswith memberfunctionsandvariablesalongwith normalvariablesandfunc-
tions.S2sourcecodeis compiledinto Perlandexecutedontheserverduringrequests.
SomeS2 functionshave beenspecifiedasbuilt-in functionsandarewritten in Perl.
Thesefunctionsform anenvironmentwhichis calledtheS2subsystem.S2introduces
a new featureto programminglanguagescalledproperties,which arenot specificto
objector classbut to a layer. Propertiescan be strings,integers,hex color codes,
etc. S2includessix layers:core,i18nc(i18n is shortfor internationalizationbecause
thereare18 lettersbetween’i’ and’n’; letter’c’ standsfor core),layout,i18n, theme
anduser(Figure6.1). Eachlayer hasa specificmeaningandsomeof theminherit
functions,variablesandpropertiesfrom otherlayers.[42][6]

All S2layershavea differentpurposeandthey arelistedon thefollowing list [42]:

� core is theroot layer. It givesdefault implementationto all classesandmember
functionsspecificto thewholewebsite.

� i18nc is core’s internationalizationlayer. Thecore itself is in onelanguageand
every i18nc layer addsonenew languageto it. This canbe doneby overrid-
ing the textual string propertiesin the core simply by just translatingthemto
anotherlanguage.

� layoutspecifiesoneparticularlayout. In otherwordsit describeshow thepages
shouldlook like. layout is a subclassof core andas in otherobjectoriented
languages,in S2 new memberfunctionsandvariablescanbe addedwhile in-
troducingnew propertiesandoverridingold memberfunctionsandvariables.

� i18n is a subclassof layout. Like i18nc is to core, i18n is to layout. In other
wordsevery i18nfile addsonenew languageto the layout layer.

� themeis alsoa subclassof layout. Its meaningis to provide a setof suggested
valuesfor layout’sproperties.It is mainlyusedto providecolor themesbut also
otherpropertiescanbeoverridden.

� The user layer also inherits layout’s functionality. It is meantto storeuser’s
preferences.
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usertheme i18n

i18nc layout

core

Figure 6.1: Hierarchy of S2layers.

S2alsooffersa methodfor documentationwithin thesourcecode.After every func-
tion, variable,propertyandheaderof classthereis the possibility to entera small
chunkof text to describeits meaningor functionality. From thesepiecesof text a
shortdocumentationcanbegeneratedautomatically. AnotherfeatureS2providesis
a webuserinterfacewhich allows usersto easilychangethevaluesof their layout’s
properties.[42]

6.5 Mobile Friendly Features

Amongstthehugenumberof LiveJournaluserstherearealsouserswho own mobile
devicesandwould like to usetheservicealsowith thesedevices.Thatwastheprob-
lem we startedto work on,how to getthesite’s contentsuitablealsofor deviceswith
a smallerdisplay. This sectiondescribeshow themobiledevicesarerecognizedwith
theuseof a useragentstring,how layout issuesweresolved,whatkind of problems
we encounteredduring the process,andwhat werethe resultson implementingthe
mobilefriendly versionof LiveJournal.

6.5.1 UserAgent Recognition

The first thing on our way towardsa mobile friendly LiveJournalis to determine
whethera device requestinga webpageis a mobiledevice or a regulardesktopcom-
puter. Next we neededto find out a suitableplaceto do this. BecauseLiveJournalis
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1 my $user_screen_size = undef;
2 $useragent = CGI::user_agent();
3 foreach $key (@screensizekeys) {
4 if($useragent =~ $key) {
5 $user_screen_size = $screensizes{$key};
6 last;
7 }
8 }
9 return $user_screen_size;

Figure 6.2: Findingdevice’sdisplaydimensionsbasedon theuseragentstring.

divided in two sections,basicpagesandjournalpages,we actuallyneedto find two
differentplacesto detectdevices. For basicpagesthis placewould bethebeginning
of eachpagei.e. eachBML file andfor journal pagesit would in the file S2.pmin
the functionmake_journal() , whereit is decidedwhich kind of journalwill be
shown.

Theactualrecognitionof mobiledevicesis donein mobile.pl by function isMobi-

leUser() which thencalls function screenSize() . First the useragentstring
of adevice is acquiredby usingfunctionuser_agent() from thePerl’sCGI mod-
ule. (Figure 6.2). Next we comparethe acquireduseragentstring against known
mobiledevice identifierswhicharelocatedin a tablecalled@screensizekeys . If
amatchingidentifieris foundduringthesearchprocess,westopsearchingandreturn
thecorrespondingscreensize.Ontheotherhand,if noneis found,thedevice in ques-
tion is eitheranundefinedmobiledeviceor a regulardesktopcomputerandwereturn
undefinedvalue.[14]

@screensizekeys is a tablestructurewhich hasregular expressionsasvalues.
Theseregular expressionswork as keys to a hashcalled %screensizes which
holdstheactualwidth andheightvaluesof devices’ displaydimensions(Figure6.3).
Theregularexpressionseithermatchto individualdevices,agroupof devices(e.g.all
Series60 mobilephones)or to somemoregeneralidentifierlike anoperatingsystem
or awebbrowser. [14]

Theorderof the@screensizekeys tableis crucial.Firstneedsto comeindividual
identifiers(Figure6.3, line 1), thenmoregeneralidentifierslike device groups(lines
2-3)andfinally “global” identifierslike operatingsystems(line 4). If thetablewould
not be arrangedin correctorder, e.g. somedevice could be matchedby its unique
identifierandit couldalsobematchedby its operatingsystem.Becauseoneregular
expressionmaybematchedonly with onedimensionvalue,it is not guaranteedthat
themoregeneralidentifierswill give theright dimensionsfor devices,i.e. identifiers



CHAPTER6. CASESTUDY: LIVEJOURNAL 68

1 my @screensizekeys = ( ".*?IndividualDevice.*?",
2 ".*?Series ?60.*?",
3 ".*?Series ?90.*?",
4 ".*?Symbian ?OS.*?");
5 my %screensizes;
6 $screensizes{".*?IndividualDevice.*?"} =
7 {"width" => 240, "height" => 180};
8 $screensizes{".*?Series ?60.*?"} =
9 {"width" => 176, "height" => 208};

10 $screensizes{".*?Series ?90.*?"} =
11 {"width" => 640, "height" => 320};
12 $screensizes{".*?Symbian ?OS.*?"} =
13 {"width" => 176, "height" => 208};

Figure 6.3: Tableandhashfor known mobiledevice identifiers.

like operatingsystemandweb browserareusedmoreasa fall-back,a guess,if no
individual identifiersfor devicesarefound. Theorderof the%screensizes hash
is not so importantbecausePerl randomizeshashesanyway for betterperformance.
Theonly reasonkeepingit in thesameorderwith @screensizekeys tableis that
it is easierto maintain.[14]

Addingnew deviceshasbeenmadeeasy. Firstyouhaveto know theuseragentstring
of thedevice you areadding,e.g.letsadddevice with useragentstringMozilla/4.51

(compatible;Opera 3.62; IndividualDevice; 240x180). In this particularcasea suit-
ableregularexpressionfor theuseragentstringwould be“ .*?IndividualDevice.*?”.
Becausetheidentifierin questionis individual it shouldbeplacedat thebeginningof
thetable,beforedevicegroupsand“global” identifiers.Linesneededto beaddedare
shown in italic font in Figure6.3.

The recognitionof mobile devices is donedifferently on basicand journal pages.
On basicpagesit is doneat the beginningof eachpageso thata suitablelayout for
thepagecanbechosen.For journalpagesthe recognitionis donewhencreatingan
individual journalpage.More of wherethe recognitionis donewill bedescribedin
sections6.5.2 and 6.5.3 along with how the correct layout is chosenbasedon the
informationgainedfrom theuseragentstring.

6.5.2 Layout for BasicPages

LiveJournalhastwo typesof layouts.Oneis calledscheme,andit createsthegeneral
look for all basicpagesusingBML. Theotheronesarecalledlayoutswhichgenerate
thelook for individual journalsusingS2,onelayoutperonejournal(This is explained
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1 <?_code
2 require "$ENV{’LJHOME’}/cgi-bin/mobile.pl ";
3 my $width = mobile::screenSize()->{’width’};
4 $ret .= ’<DIV STYLE="width:’ . $width .
5 ’px; FONT-SIZE: 10pt;">’;
6 return $ret;
7 _code?>

Figure 6.4: Settingwidth of apageusing<div> tags.

in moredetail in subsection6.5.3). Thebasicideais thatwe have a regulardesktop
versionand a mobile friendly versionof every pageand when the time comeswe
decidewhich versionto show. Furthermore,becausetherearevarioussizeddisplays
amongstmobiledevices,themobilefriendly versionhasbeenmadeto adaptits look
dependingon thewidth of thedisplay.

The generallayout for basicpagesis generatedusingschemeswhich useBML. A
few schemesexist thatcomewith theLiveJournalinstallation. Oneof these,named
bluewhite.look, wasmademobile friendly duringour project. Theschemeholdsthe
informationonwhatis thegenerallook of apage.In thebluewhite.lookschemethere
is a menubaron theleft edgeof thepageandtheremainingspaceis reservedfor the
contentof singlepages.Thereis also,on the top of thepage,the title of thecurrent
pageandabackgroundimagewhich fadesfrom blueto white (this is wherethename
bluewhite.look comesfrom). Lateron in this sectionwe will illustratethe look of a
basicBML pagethatis usingbluewhite.look.

In orderto make thebluewhite.look schememobile friendly themenubar is needed
to be extractedfrom the restof the content. This wassimply doneby copying the
functionality to createthe menubar from the bluewhite.look schemeandaddingit
into a new schemecalledmobilemenu.look. The contentpart of the bluewhite.look

schemewasusedto createanotherschemecalledmobilepage.look, which generates
thecontentof a singlepagewhenmobilemodeis used.Thesetwo createdschemes
haveonly onecommonelement,which is printingthetitle andthebackgroundimage.
Lateron in this sectionwe will illustratethelooksof basicBML pagesthatareusing
mobilepage.lookandmobilemenu.look.

Onefundamentaladditionwemadeto themobilepage.lookschemewashow tocontrol
thewidth of thepage(Figure6.4). We endedup using<div> tagswherethewidth
is setusingastyleandwidth attribute(line 4). Correctwidth, i.e. thewidth of present
device’sdisplay, to beusedis acquiredusingscreenSize() frommobile.pl. Doing
just this,unfortunately, is not enoughto setall thecontenton every BML pageto the
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1 <?_code
2 require "$ENV{’LJHOME’}/cgi-bin/mobile.pl ";
3 mobile::set_scheme();
4 return;
5 _code?>

Figure 6.5: Schemeis setat thebeginningof eachBML file.

correctwidth, e.g.LiveJournalusesa lot of HTML <table> structureswhicheasily
makesthecontentexceedtheallowedwidth for mobiledevices.Wetakeacloserlook
at thisproblemlateron in this section.

At this point we had separateschemesfor menuand content. Next we neededto
implementa way for usersto switchbetweenthesetwo schemes.A solutionfor this
problemwasto placetwo links, menuandpage,below thetitle of thepage,onethat
changesfrom menuto pageandviceversa.Only oneof theselinks is activeata time,
i.e. if theuseris viewing themenuonly pagelink is activeandviceversa.Also, when
theuserpressesa link on themenuweneedto changetheschemeto mobilepage.look

in orderto avoid anawkwardsituationwheretheuserwould first pressa link on the
menuandthenonehasto pressthepagelink to view thecontent.Whenany of these
menu,pageor link on themenu,is pressedit launchesthesetforce.pl script.

The setforce.pl script can take threetypesof parametersbut only one at a time is
needed.Possibleparametersare tab for switchingbetweenmenuandpage,site

for the locationto go to whena link on themenuis clicked andforce for forcing
betweenmobile anddesktopmodes. Forcing is not essentialfor the applicationto
work properlyandit is mainly usedfor debugginganddemonstratingmobile mode
on desktopbrowsers. setforce.pl readsthe parametergiven to it using Perl’s CGI
moduleandcreatestwo cookiesbasedon theparameter, $scookie for schemeand
$fcookie for forcing. Finally, at theendof thescriptforceandschemecookiesare
setandthe useris redirectedbackto a suitablelocation. This location is the same
pagewheretheuserwasif themenu,pageor forcing link wasselected,or if theuser
clickeda link on themenu,oneis redirectedto thepagerequested.

Theforce-cookietellsuswhetherweshouldbein automatic,mobileor desktopmode.
Respectively, thescheme-cookietells uswhetherwe shouldusebluewhite.look, mo-

bilepage.look or mobilemenu.lookscheme.At the top of every basicpage,or BML
page,we addeda BML codeblock whosetask is to set the correctschemebefore
the pageis sentto the client (Figure6.5). First it includesfunctionsfrom mobile.pl

andthenusesits functionset_scheme() which setsthescheme.Thecodeblock
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1 sub set_scheme {
2 my $scheme = cookie(’scheme’);
3 if($scheme && $scheme ne BML::get_scheme()) {
4 BML::set_scheme($scheme);
5 }
6 elsif(mobile::isMobileUser()) {
7 BML::set_scheme(’mobilepage’);
8 }
9 else {

10 BML::set_scheme(’bluewhite’);
11 }
12 return;
13 }

Figure 6.6: Settingtheschemebasedon scheme-cookie’svalue.

wasfirst attemptedto beinsertedto schemefiles (i.e. to each*.look file) but for some
reasonthis did not work properly, maybebecauseit ultimately did not have enough
controloveraBML file. Theresultsfor thatapproachwereunwantedassometimesa
cachedversionof a pagewasloadedor a pagewasin thewrongmode,i.e. a mobile
versionwasshown althoughweshouldhaveshown adesktopversion.

Functionset_scheme() (Figure6.6)readsthevalueof scheme-cookiewhichwas
setby thesetforce.pl scriptwhenever theuserdid anactionwhereonerequestedthe
schemeto bechanged.After readingthecookie,thevaluefunctionsetsthescheme
usingBML package’s set_scheme($scheme) function. In thecasethescheme
is not set,i.e. whena userentersthesitefor thefirst time or hasremovedthecookie,
theelse-ifpartis usedandthecorrectschemeis setaccordingto whetheramobileor
adesktopuseris present.

At this point we arepretty far in modifying mobile friendly featuresto basicpages.
Next we have to adjust the contentof individual BML pages. The main problem
in LiveJournal’s caseis the abundantuseof HTML <table> structures.It easily
producesstructureswhich aretoo wide for mobiledeviceswith a smalldisplay(e.g.
Series60mobilephones).A solutionwhich resolvesthis problemis to alterthetable
structuresso that their adjacentcells areshiftedto consecutive rows whena mobile
useris present. On the other hand,this createsa new problembut luckily only a
minor one. Without gooddesignthe new modifiedtableand its cells may become
ambiguousin whatthey standfor.

Wheneverythingis put to just onecolumnyou have to besurethatuserscanstill tell
themeaningof eachtablecell without having to troubletheir mindstoo much.Next
we will try to illustratehow a tablestructureis modifiedwhengoingfrom a desktop
version(Figure6.7) to two differentsizedmobile versions(Figure6.8). Note that
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Figure 6.7: A basicBML pagein theoriginaldesktopmode.

thetablecells in thesepictureshave beenframedwith blackrectanglesto clarify the
situation.Thehorizontalline appearingin thesmallermobileversionis notpartof the
original tablebut insteadit tries to help theuserto identify which tablecellsbelong
logically together.

Along with the tableproblem,HTML componentslike text fields, text areas,select
boxesandbuttonswith lengthy texts causedsomedifficulties.For text fieldsandtext
areastheresolutionwasquitesimple.Dependingon thesituation,thewidth of these
componentswereeithersetto bestaticor dynamic.In thecaseof dynamic,thewidth
is determinedby thewidth of a presentmobiledevice’s display. In thecaseof static,
we hadto besurethecomponentswould beperfecttheway they areno matterhow
wide thepresentdevice’s displayis.

For too wide selectboxesor buttonstwo typesof solutionswereapplied. First the
width of a componentcould be reducedby settinga smallerfont for it. The other
resolutionfor buttonswasto make themnarrowerby usingadifferent,shorter, button
text. For selectboxestheothersolutionwasto usethesameideathatwasusedwith
text fieldsandtext areas:setthewidth to staticor dynamicdependingonthesituation.

Figure6.9 includesa pieceof codewherea dynamicwidth is set for a component
whentheuseris in mobilemode.In thiscasethewidth for thecomponentis calculated
usinga linearfunctionwherea line intersectsy-axisat 9. Theslopeis a quarterfrom
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(a)176pixels (b) 376pixels

Figure 6.8: Two differentwidth versionsof themobilelayout.

1 require "$ENV{’LJHOME’}/cgi-bin/mobile.p l";
2 #make long text boxes..
3 if(mobile::isMobileUser()) {
4 my $width = 9 + int(mobile::screenSize()->{’widt h’} / 25);
5 #..shorter for mobile devices.
6 $opts->{’size’} = $width > 30 ? 30 : $width;
7 }

Figure 6.9: Definingdynamicwidth for acomponent.

100while x-axis is operatingasdisplaywidth. Furthermore,we wantedcomponents
no longerthan30 unitswide, sowe placeda delimiter for that (line 6). On a Series
60phonethecomponentwouldbecome16unitswidebecausetheresultis eventually
truncated.

Mobile friendly schemes(mobilepage.look andmobilemenu.look) weredesignedto
operatebestbetween176and640pixelswide displays.For example,themenubar
will fit nicely to a 176pixels wide display, andwhenthe displaysizeincreases,the
menubarwill adjustitself to multiple columnswhenever thereis enoughspaceto do
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(a)176pixels (b) 526pixels

Figure 6.10: Two differentwidth mobilemenus.

that (Figure6.10). Any displayssmallerthan176pixelsarenot guaranteedto work
equallywell becausewe did not have a device to testit with. For wider displays,i.e
over 640pixels,theschemesshouldoperatequitesmoothlybut eventually, while the
displaywidth increases,onehasto decidewhentheschemeshouldbeswitchedback
to theoriginal scheme(bluewhite.look). It seemsthat800pixelswould be thepoint
to do that.

6.5.3 Layout for Journal Pages

Thelook of a journalis determinedby alayout.Variouslayoutsexist thatcomewith a
LiveJournalinstallation.Therearetwo typesof layout,onesthataregeneratedusing
S1andonesthataregeneratedusingS2.BecauseS1is theold stylesystemandvery
toilsometo implementthe kind of changeswe wantedto do, we decidedto leave it
theway it is. Instead,thenew stylesystem,calledS2,includeseightlayoutsandfive
of themweremademobilefriendly duringour project.

In Figures6.11 and6.12 you canseehow someof theselayoutslook like in their
originalform, in desktopmode.Next wewill describethemodificationsandadditions
weneededto do in orderto achieveourgoal,i.e.mobilefriendly journals.Theresults
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Figure 6.11: Generatorlayoutin desktopmode.

Figure 6.12: PenquinElegantlayoutin desktopmode.

areshown in Figure6.13, which shows the mobile friendly versionsof journalsin
Figures6.11and6.12.

Dueto thefactthattherearemany S2layoutsto choosefrom, wedecidedto first start
workingonGenerator layout,whichwasthebestlookinglayoutin ouropinion.Later
we madesomeotherlayoutsmobile friendly aswell. After somecarefultestingwe
cameto theconclusionthat it is not worth theeffort to addmobile friendly features
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(a)Generator (b) PenquinElegant

Figure 6.13: Mobile friendly versionsof thejournalsin Figures6.11and6.12.

into an existing layout. Insteadwe decidedit would be betterto generateour com-
pletelyown mobileversionof thelayout. In thecaseof theGenerator layoutthiswas
doneby copying thecodeof theoriginal layoutandmodifying it to suit theneedsof
mobiledevices.We namedthis new layoutsimply asGeneratormobile.

Like in thebasicpageswherewe setthewidth for pages,we alsohadto do it here.
Ourinitial problemwashow to getthewidth of amobiledevice’sdisplayto S2layout.
After a long while of searchingwe found a way to passit asa property(properties
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1 require "$ENV{’HOME’}/cgi-bin/mobile.pl" ;
2 if(mobile::isMobileUser()) {
3 $ctx->S2::PROPS->{’screen_width ’} =
4 mobile::screenSize()->{’width’};
5 }

Figure 6.14: Settingscreen_width propertyfor layout.

1 #first the screen_width property is declared
2 property int screen_width {
3 des = "tells how wide the screen is in pixels";
4 }
5 ...
6 function Page::print() {
7 #later in print function screen_width is used
8 #to set box_width which controls journal’s width
9 if($*box_width > $*screen_width) {

10 $*box_width = $*screen_width;
11 }
12 ...
13 }

Figure 6.15: Definingpropertyfor displaywidth andusingit to controljournal’s width.

werepreviously discussedin section6.4.3)(Figure6.14). First we neededto define
this new propertyfor the layout (Figure6.15, lines2-4) so thatwe wereableto use
it later e.g.whendefiningthe width for the journal (line 10). Now we wereableto
settheperfectwidth for thejournalbut like in thecaseof basicpagesit did not have
thefull controlover thecontentandagain somewide tablestructures,text fields,etc.
werein our way. Fortunatelywe alreadyhaddealtwith this problembeforeandthe
samesolutionsworkedhereaswell.

Thenext problemwashow to show themobileversionof thelayoutwhentheuseris
in mobilemode.Without any modificationsthedesktopversionof thejournalwould
be shown always. This problemwassolved by modifying moduleS2.pm, which is
alsoknown asLJ::S2package,andits functions2_context . This functionhasa
placewheretheselectionbetweenmobileanddesktopversionscanbemade.Users
havetheirpreferredlayoutwhichis storedin adatabase.This information,or actually
thelayout’s ID, canbeextractedfrom the%style hashwhile layoutis operatingasa
key (Figure6.16,lines12-13).If theuseris in mobilemodeweneedto changehash’s
layout value. This is only doneif it is possible,i.e. if the layout the useruseshas
beenmademobilefriendly (line 16). Theactualchangeis madesimply by searching
a layoutamongstall public layerswhich includesthenameof thecurrentlayoutand
endswith a word “Mobile” (lines 18-28). Oncethe correctlayout comesacrossthe
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1 sub s2_context
2 {
3 my $r = shift;
4 my $styleid = shift;
5 my $opts = shift;
6 my $dbr = LJ::get_db_reader();
7 my %style = get_style($styleid);
8 require "$ENV{’LJHOME’}/cgi-bin/mobile.pl ";
9 if(mobile::isMobileUser()) { #only for mobile users

10 my $pub_layers = LJ::S2::get_public_layers();
11 my $cur_layout_name =
12 $pub_layers->{$style{’layout’}}-> {’n ame’};
13 #check only mobile friendly layers: if ’ (m)’ at end
14 if($cur_layout_name =~ s/(.*) � /$1/) {
15 #go through all layers
16 foreach my $id ( keys %$pub_layers) {
17 #if numbers only, name ends with Mobile and
18 #it includes current layout’s name
19 if($id =~ /^+. $/ &&
20 $pub_layers->{$id}->{’name’}=~/Mo bil e$/ &&
21 $pub_layers->{$id}->{’name’}=~/$c ur_ layo ut_ name/){
22 #set layout to founded layout id
23 $style{’layout’} = $id;
24 last;
25 }
26 }
27 }
28 }
29 ...
30 }

Figure 6.16: Changingto mobilefriendly layout.

layout’s ID is setto %style hash(line 25) which is lateron usedin generatingthe
journallayout.

After we had successfullyfinishedwith altering the Generator layout to a mobile
friendly version,weusedthesameapproachto makelayoutsClassic, Magazine, Pen-

quin ElegantandTabular Indentalsomobile friendly. Without few minor problems,
causedby differentconstructof thelayouts,wesucceededin our task.

6.6 Summary of Li veJournal Experiences

LiveJournalis a bloggingsoftware that we wantedto make somemodificationsto.
Thesemodificationsincludedrecognizingthedevicesthatareusingthesiteandad-
justingthelayoutaccordingly, i.e.creatingdynamicallyalayoutthatis thesamewidth
asthe devices’ display. Perl,BML andS2, the languagesbehindLiveJournal,were
new acquaintancesto usandwegotto know themwell onourwayto amobilefriendly
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versionof LiveJournal.Anothergoalfor ourprojectwasto getourmodificationto be
apartof theLiveJournal’s opensourcedistributionpackage.

Thefirst part of this project,recognizingdevicesaccessingthe site,wasprettyeasy
andstraightforwardto implement.Basicallyall we neededto do therewasto acquire
device’s useragentstring andmatchit againstall known identifiers. Identifierson
theotherhandarekeys to getdevices’ displaydimensionswhich thencanbeusedin
creatingproperlayoutsfor devices.

Thesecondpart includedtheactualcreatingof mobile layoutsfor basicandjournal
pages.LiveJournaldevelopershave useda lot of HTML tablesin the layoutdesign.
Thismadeit harderfor usto createmobilelayoutsbecauseit wasdifficult to fit these
tablestructuresto asmalldisplay. Also,wehadto changethewaysomeof thecontent
wasrepresentedbecauseherealsotheabundantuseof HTML tableswaspresent.

Besidesgetting the layouts to function properly, we neededa way to “turn on” a
mobile layout whena mobile device is present.We alreadyhadimplementedfunc-
tionality to recognizepresentdevicesandall we neededto addwasa way to keep
track which mode,mobile or desktop,shouldbe used. For that we simply placed
information in a cookieas to which modeshouldbe on. Using cookieswasnot a
problembecauseLiveJournalwasalreadyutilizing someothercookiesaswell.

After we hadfinishedall themodificationswe wanted,or actuallysometime before
that, it wastime to inform someof theLiveJournalcommunitiesaboutthework we
had done. So far interestfrom that direction hasbeen,unfortunately, almostnon-
existent.Most people,i.e. LJ users,like theideaandhave nothingagainstit but only
a coupleof LiveJournaldevelopershave shown somemore interestby sayingthey
would want to view the codebehindMobile LiveJournal.Again, unfortunately, no
word from thosepersonshasbeenheardsince.

Eventhoughourmobilefriendly versionof LiveJournalis a fully functionalpackage,
it did not seemto beenough.Theremight beseveral reasonswhy we werenot able
to inject our modificationto bea partof LiveJournal’s opensourcedistribution pack-
age.Onereason,which we think canbenamedasthemostpresumptive one,is that
LiveJournalhasalsoacommercialversionof its softwarewhich is maintainedby the
samedevelopersasis the opensourceversion. During our projectwe wereableto
notice(by watchingcommunities)thatLiveJournaldevelopersweremorefocusedon
thecommercialversionthantheopensourcedistribution. Also, thesamedevelopers
are implementinga softwarecalledFotoBuilderwhich is a kind of a photohosting
serviceto be run along-sideLiveJournal.Thereis a conclusionwe canmake from
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this: thedevelopersdonothaveenoughtime to work on theopensourcedistribution.
Therefore,they donothavethetimenorresourcesto wasteonreviewing ourmodific-
ationof LiveJournalandwhetherit shouldbea partof theopensourcedistribution,
andmaybeevenapartof thecommercialversion.

Despitethe fact that we werenot ableto inject our codeto the official opensource
distribution of LiveJournal,we distributeour mobile friendly versionof LiveJournal
on our web server3 and learneda greatdeal of valuableknowledgeaboutmobile
friendliness.Thatknowledgecanbeusedin projectsto come,notonly by usbut also
all thosepeoplewhohappento readthis thesis.

3http://mummola.cs.tut.fi



Chapter 7

Conclusions

In this thesiswe have definedthe‘term mobilefriendliness’andshown how thecur-
rent Internetis not very mobile friendly. We have alsodiscussedhow someof the
availableInternetstandards,suchasXHTML andCSS,couldbeusedto createmo-
bile friendly webservices.Opensourcesoftwareprovidedusanopportunityto test
out our ideaswith real life examples.We presentedtwo casestudieswherewe have
modifiedprogramsto be mobile friendly andhave describedhow the development
communitiesreactedto theconcept.

First we describedtheproblemsthatusersof mobiledevicesencounterwhentrying
to accesstheInternetwith their device. Usuallywebpagesdownloadslowly andthey
aredifficult to navigatebecausethey requireusersto scroll pagesbothvertically and
horizontally. Theseproblemsresultfrom the limited capabilities,especiallythedis-
play size,of themobileuseragents,the limited mobilenetwork bandwidth,andthe
technologiesusedon websites.Onesolutionthathasbeenofferedis WAP. While be-
ing a technicallygoodconcept,WAP requiresa lot of extra work from thewebsite’s
owner. This limits theavailableWAP contenton theInternet.

We definedmobile friendly webserviceasa servicethatprovidesthemobiledevice
userswith thesame,or ascloseaspossible,userexperienceaswhenusingthesame
servicewith adesktopbrowser. In practisethisrequiresalteringthelayoutandscaling
imagesbasedon theuseragent.

We thenoutlinedhow thenew InternettechnologiesXHTML andCSScouldbeused
whencreatingnew webservices.New mobiledevicesthatareequippedwith an In-
ternetconnection,alsousuallyhave anXHTML browser. XHTML is a powerful and
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robustmarkuplanguagefor webpagedesign.Whencombinedwith mediadependent
CSSandacarefuldesign,thesamepagecanservebothmobileanddesktopusers.

Opensourcesoftware(OSS)is freely availablefor anyoneto useandeven modify.
Commercialsoftwaredoesnot, in mostcases,allow this andthereforeOSSprovided
uswith anexcellentpossibilityto testtheconceptsof mobilefriendlinessin practise.
Thetwo programsthatwechose,GalleryandLiveJournal,arebothdistributedunder
the GPL, a popularopensourcelicense. Gallery is a picture gallery software and
LiveJournalis awebloggingsystem.Theseprogramsarewidely usedon theInternet
andthey bothofferedgreatpotentialto beusefulservicesfor mobileusers.

An importantpart of providing mobile friendly servicesis to recognizethe mobile
useragents.This wasthefirst modificationwe did in bothGalleryandLiveJournal.
The mobile userrecognitionconsistsof two parts: a databaseof useragentstrings
and their respective display sizes,and an interfaceto that data. The interfacehas
functionsto tell whetherauseragentis mobileor notandwhatits displaysizeis. The
useragentinformationis thenusedto modify the layout so that a mobile userdoes
notneedhorizontalscrollingwhenusingeitherGalleryor LiveJournal.

In Gallerywemodifiedtheimagehandlingsothatmobileusersgetsmallerversionsof
theimages.Themobileversionsaresmallenoughto fit on thesmalldisplay, andalso
uselessbandwidthsothepagedownloadsfaster. Whennew imagesareuploadedto
Gallerythey arescaledto mobileversionsin additionto thenormaldesktopthumbnail
andintermediatesizes. This slows down the uploadprocessbut speedsup viewing
themobileversionof thepage.

We alsocreateda modulefor Gallery 2 that implementsthe ImageUploadServer
API definedby Nokia. SomeNokiamobilephonemodels,suchas3650and6600,in-
cludeanImageUploader. With ourmodule,usersof thesephonescanuploadpictures
straightfrom theircameraphonesto analbumin theirGalleryaccount.Wepublished
themodulein Gallerydiscussionforumsandit waswell received. With smallmodi-
ficationsit wasincludedin theGallerycodebaseandwasdistributedwith theGallery
2 Alpha2 release.

Part of our projectwasto promotethe ideasof mobile friendlinessin the developer
communitiesof bothGalleryandLiveJournal.They bothhavemany activedevelopers
anda greatnumberof users,but therearealsodifferences.LiveJournalhasa com-
mercialversionaswell astheopensourceversion,andit seemsto occupy a lot of the
developerstime. We announcedour mobile friendly LiveJournalin their discussion
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forumsbut got very little feedback.Only a few peoplewereinterestedin seeingthe
codebut nothingwasheardfrom themlater.

Conversely, Gallerydeveloperswerevery active in their forumsto answerquestions
andcommenton new ideas.We discussedaboutmobilefriendlinessin Gallery’s for-
umswith someof thecoreGallerydevelopmentteammembers.Thecommentswere
positive andencouragingbut did not leadto any actualchangesin eitherGallery 1
or Gallery 2, except the Uploadmodule. The developersexplainedthat their prior-
ity wasto get Gallery2 readyfor a final releasebeforeconsideringany non-critical
modificationsto thecorefunctionality.

Welearnedthatmodifyingexistingsoftwareto bemobilefriendly is notverydifficult.
It requireseffort, especiallyif thesystemisnew to theprogrammer, but it is well worth
it, consideringtheaddedvalueit providesto theexpandingpopulationof userswith
mobile devices. Also, basedon our two casestudies,it seemsthat whentrying to
promotenew ideasin opensourcecommunities,at leasttwo thingshave anefecton
theoutcome.Firstly, workingcodecontributionis alwaysbetterthanevenaverygood
idea. Secondly, evena goodcodecontribution maynot beenoughif thecommunity
is notopento outsideideas.
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