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Most new mobile phonesand PDAs includea possibility to accesghe Internetwith
thedevice’sown or athird-partyXHTML browser However, smalldisplaysandslow
Internetconnectionsrea problem.Thesecomplicatebrowsingandespeciallypages
containingimagesdownloadslownly. A mobile friendly web serviceoffers the users
of mobiledevicesthe sameservicethanfor the desktopcomputerusersputin aform
thatis suitablefor mobile useragents.In practisethis meangecognizingthe mobile
devices,scalingdown theimagesandalteringthe pagelayout,sothatthey fit onthe
narrav screerof amobiledevice.

In this thesisthe conceptof mobile friendlinessis definedand modifying existing

software to becomemobile friendly is studiedin practise. Two programs,Gallery
andLiveJournalareusedasexamples.Galleryis a popularweb sener basedohoto
gallery softwareprogrammedn PHRP LiveJournals writtenin Perlandprovidesover

onemillion of its userswith the possibilityto publishanonlinediary. Both programs
aredistributedunderthe GPL opensourcdicense whichmeanghattheir sourcecode
is publicly availableandcanbefreely modified.

Modificationsnecessaryor mobile friendlinessweremadein both GalleryandLive-
Journal. The programswere modified so that they recognizemobile devices and
presentthe contentin a form suitablefor them. In addition, supportfor the Image
Uploaderfunctionalityfoundin someNokia mobile phonemodelswasimplemented
for Gallery The modified programswere madeavailable on the homepagef this
projectandthe Image Uploadersupportwasincludedin the official Galleryrelease.
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Avainsanatinternet,mobiiliystavallisyys,avoin lahdeloodi

Useimmatuudetmatkapuhelimeja PDA-laitteet sisdltavatmahdollisuuderkayttaa
Internetigjoko laitteidenomilla tai kolmannerosapuolelXXHTML-selaimilla. Ongel-
mia aiheuttaat kuitenkin laitteidenpienetnéytdtja hitaat Internet-yhtgdet. Naista
johtuenselaamineron vaivalloistaja varsinkinkuvia sisdltaviensivujen lataaminen
hidasta.Mobiiliystavallinen www-palvelu tarjoaasekamobiililaitteen etta tietoko-
neenkayttajallesamanpalvelun. Mobiileille paatelaitteillepalvelun sisaltbesitetdéan
niille sopvassanuodossaKaytanndssé&maétarkoittaamobiililaitteidentunnistamis-
ta sekékuvienpienentamist§a sivujenrakenteermuuttamistasiten,ettane mahtu\at
mobiililaitteenkapeallenaytolle.

Tasséadiplomitybssamaaritellaanmobiiliystavallisyydenkasiteja tutkitaankaytan-
noss&almiidenohjelmistojermuokkaamistanobiiliystavallisiksi.Esimerkleinakay-
tetdanGallery ja LiveJournalohjelmistoja.Gallery on suosittuPHP-kielellaohjel-

moitu www-palvelimella toimiva valokuvagalleria. LiveJournalon Perl-kielell&kir-

joitettu ohjelmisto,jokatarjoaayli miljoonalle kayttgjalleermahdollisuuderulkais-

ta pavékirjaalnternetissaMolemmatohjelmistoton julkaistu avoimenlahdeloodin
GPL-lisenssilla,mink& johdostaniiden lahdeloodit ovat julkisesti saatailla ja va-
paastimuokattaissa.

EsimerkkiohjelmistoihirtoteutettinmobiiliystavallisyydenvaatimatmuutoksetOh-
jelmiamuokattiinniin, ettanetunnistavat mobiililaitteetja muokka&at sisallonniille
sopvaanmuotoonLisdksiGalleryyntoteutettiintuki joissakinNokianmatkapuhelin-
malleissaolevalle Image Uploader-toiminnolle. Muokatutohjelmistotlaitettiin saa-
taville projektinkotisivulle ja Image Uploader-tuki saatiinosaksiGallerynvirallista
jakeluversiota.



Contents

Intr oduction

The Inter net and Mobile Devices

2.1 Overview . . . .. e e
2.2 Specializeccontent. . . . . .. ... L e
23 XHTML . . . e
24 Layout. . . . . . . .
2.5 ImagesandBandwidth . . . . ... ... ... ... .........

Mobile Friendly Features

3.1 Mobile FriendlinesdsNeeded. . . . . ... ... ... ... ....
3.2 RecognizingMobileDevices . . . . . . .. ... ... ... ...
3.3 Layout. . . . . ...
3.4 ImagesandBandwidth . . . . .. ... ... ... ..........
3.5 Mobile FriendlyWebServices . . . . ... ... .. .. .......

Open Source Software

4.1 TheOpenSourceDefinition . . .. ... ... ... .........
4.2 PopularOpenSourcelicenses. . . . . . . . . ... ..
4.3 OSSProjects . . . . . .. .
4.4 DevelopmenofOSS . . . ... ... ... ...

CaseStudy: Gallery

51 Overviaw . . . . .

5.2 Programmingd.anguages. . . . . . . . o i e e
521 PHP. . .. ..
522 Smarty . . . ...
523 SQL. .. . .

5.3 Architecture. . . . . . ...
531 Galleryl.x ... ... .. .. ..
5.3.2 Gallery2 . ... ... .

11
11
12
15
17
18

20
20
23
27
28



CONTENTS

Vi

54 Community . . .. ..........
5.5 Mobile FriendlyFeatures. . . . . . .
5.5.1 UserAgentRecognition . . .
552 Layout ... .........
553 Images ... ... ......
5.5.4 ImageUploadModule . . . .
5.6 Summaryof GalleryExperiences . .

6 CaseStudy: LiveJournal
6.1 Overview . ..............
6.2 Architecture. . . . ... ... .. ..
6.3 Developers& Communities . . . . .
6.4 Programming.anguages. . . . . ..
641 Perl .. ............

6.4.2 BML - BetterMarkupLanguage. . . . . ... ... ... ..

6.4.3 S2- StyleSystem2 . . . . ..
6.5 Mobile FriendlyFeatures. . . . . ..
6.5.1 UserAgentRecognition . . .
6.5.2 Layoutfor BasicPages. . . .
6.5.3 Layoutfor JournalPages. . .
6.6 Summaryof LiveJournaExperiences

7 Conclusions

59
59
61
61
62
63
63
64
66
66
68
74
78

81



Chapter 1

Intr oduction

The Internettodayis an essentiakourceof both informationand entertainmenfor

mary people.Every daywe useit for variouspurposesuchasto checkthe weather
forecastfo seewhatis ontelevision in the evening,to booka holiday, or justsendan

emailto afriend or acolleague Thelnternetalsohasanincreasingmportancewithin

ourwork placespothasaninformationresourceandasa communicatiorchannel.

An increasingnumberof peoplehave a mobile phoneor a PDA (PersonabDigital

Assistantwith anInternetconnectiorandabrowser Thecombinatiorof the Internet
andamobiledevice hasgreatpotential,andimmediatelysuggestseveralpossibleuse
scenarios:sendingemail wherever you wantto, gettingdriving instructionsto your
mobile device while on theroad,readingtimetablesor checkingthe latestadditions
to thefamily’s picturegallery on your way to work. All thisandmorecouldbe done
with your mobile phoneor a PDA away from you desktopcomputer

Thesevisionsare examplesof a mobile friendly Internetaswe would like to seeit.
By mobilefriendly we meanthatthe usershave essentiallythe sameuserexperience
of awebsitewhetherthey areusinga desktopbrowseror a mobile browserto access
the resource.From a wider perspectie mobile friendlinesscanalsomeanhaving a
totally differentway of implementinga web serviceor part of it. For example,an
imagegallery could provide anemailaddressnsteadof a webform for mobileusers
to uploadtheirimages.

Unfortunately thereare somemajor problemsbetweenthe currentsituationandthe
mobilefriendly Internetwe ervision. Theseproblemsrangefrom the websiteghem-
sehesthroughto the mobile networksandthe mobile devices.
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The first major problemis the combinationof the small screenson mobile devices
andthe layoutsof mary webpagesMost layoutsaredesignedor the big screensof
desktopcomputersvithout consideringhe restrictionsof mobile useragents.When
browsingthesesiteswith a mobile device, the pagesusuallyneedto be scrolledboth
horizontallyandvertically, which makesthe useof the site difficult andincorvenient
for theuser

Anotherissueis the imageson webpagesMost of the time imagesarefar too wide

andtall to fit onthesmallscreerof amobiledevice. Thisagainforcestheuserto scroll

the pagein both dimensiongo view the whole picture. If the visible dimensionsof

animagearelarge, this implies thatthefile sizewill alsobelarge. Consideringthe
limited bandwidthof mobile networks, big imagefiles make pagedownloadsslow.

Oneoptionfor mobile browsersis not to downloadimageson webpagestall. This

doesenablethe device to renderthe pagefasterbut it might alsomake the pagehard
to understandfor exampleif theimagesarenavigationallinks. Somebrowsersauto-
matically scaletheimagesto fit onthe screerbut this takesevenmoretime anduses
moreprocessingower.

In orderto provide mobilefriendly webserviceswe first needto be ableto recognize
mobile useragents.This canbe donebasedon the useragentstring thatthe brovser
sendswith the requestfor a webpage. The useragentstring usually consistsof at

leastthe browsers nameandversion,operatingsystemjJanguageand,in the caseof

mobile useragents,usually the device modelandmake. Basedon this information

we canusuallyknow or at leastmalke an educatedyuessasto the screensizeof the

device.

Thenext stepis to make the pagesuitablefor the smallscreensThis involvesscaling
theimagesandalteringthe layout. Whenbuilding our site usingmodernweb stand-
ardssuchasExtensibleHyperText MarkupLanguagéXHTML) andCascadingtyle
SheetqCSS),achieving mobile friendlinessmay be easierthanwe think. XHTML
hasa strict syntaxwhich makesit easyfor mobile browsersto parseit. With CSSwe
candefinedifferentlayoutsand stylesfor mobile and desktopusers. Whenwe add
to this imagescalingandavoid usingtableswherepossible we are makingour site
quite accessibldor mobile userswithout compromisingour othervisitors’ browsing
experience.

Usingopensourcesoftwareallows usto experimentwith ourideasandputtheminto
practisein anexisting system.Opensourcesoftwaremeansgssentiallythatyou have
accesgo the programs sourcecodeandthe programis availablefor free. You can



CHAPTERL. INTRODUCTION 3

modify the codeandredistrituteit if you wish. Therearedifferentlicenseshathave

differentrestrictionson whatyou cando andhow. Oneof the mostpopularlicenses
is GPL (GNU GeneralPublic License)which allows you to modify the code,useit

aspartof your own programandevensellit. However, GPL requiresthatif you sell

your programyou mustsupplythe sourcecodewith it, andthe sourcecodealsohas
to beavailablefor freefor anybodywhois interested.

In thisthesiswe will explainin detailwhatexactly is mobilefriendlinessandwhy the
currentinternet,for the mostpart,is not mobilefriendly. Thenwe will usetwo open
sourceprojects,GalleryandLiveJournalto demonstratéow existing softwarecanbe
modifiedto achieve mobilefriendliness.Galleryis avery popularwebimagegallery
softwareandLiveJournals a popularwebloggingservicewith millions of users.We
add to thesesoftware productsfunctionality to recognizemobile useragents,and
basedon that, alter the layout and scaleimages. For the imagegallery we will also
build a supportfor Nokia's ImageUploader which enablegphoneownersto upload
imageddirectly from their camergphonesstraightto their Galleryaccount.

Chapter2 looks into the currentsituationregarding the browsing experiencewhen
usingthe Internetwith a mobile device. In Chapter3 we definemobile friendliness
andsomebasicprinciplesandview pointsthatneedto be consideredvhendesigning
a mobile friendly website. This chapteralso explainshow opensourceis relevant
to mobile friendliness.Chapter4 is a shortintroductionto opensourcesoftware, its

differentlicensesanddevelopmentmodels.

Chapter5 is a casestudy of an opensourceimagegallery software called Gallery,
Gallery was chosenfor our casestudy becauseof the associatiorbetweencamera
phonesandwebimagegallery. We work with two versionsof Gallery, Gallery1 and
Gallery 2, andin this chaptemwe describetheir architecturethe differencedbetween
theseversionsandhow they work. An importantpartof this chapteris to shav how
we madeGallerymobilefriendly andaddedthe Nokia ImageUploadersupportto it.

In Chapter6 we presentour other casestudy: LiveJournalwebloggingsoftware.
Today weblogging,or blogging, is a popularway to presere your memoriesand
daily events.lIt is similar to keepingadiary or journalbut it is doneover the Internet.
Obviously, beingableto do this with your mobile phoneor PDA would be a benefit.
This chapterexplainshow we addedmobilefriendly featurego LiveJournal.

Chapter7 summarizesour work in this thesis. In this chapterwe also offer some
conclusionsaindsharethe experiencesve learnedwhile working on this project.



Chapter 2

The Inter net and Mobile Devices

Thelnternetoffersus mary usefulserviceghatmalke our liveseasierandthatwe use
daily. Many peoplehave mobile phoneswith anInternetconnectionwhichin theory
enablesisto usetheseservicesvhenarerandwherearerwelike. In practiseijt is often
quite different. This chaptertakesa closerlook at the mobile browsing experience,
the problemswe encounterthe reasondehindthem,andsomeof the solutionsthat
areusedto try to make thingswork better

2.1 Overview

Someof the mostusefulwebsitesavailableto uson the Internetincludebusandtrain
timetables,news headlines searchengines,weatherforecasts,and driving instruc-
tions. We canalsobooktickets,buy booksandDVDs, checkoutthe movie shovtime
listings or television program,uploada pictureto the family photogallery or update
personabnlinejournals.We usemostof theseservicedaily with our computerdoth
atwork andat home. However, mary of theseservicesare of sucha naturethatwe
oftenfind oursehesin needof that particularresourceg.g.a timetable,but arenot
at our computer Or we would like to usethetime we spendevery dayin abusor a
train commutingto work to readthe news headlinesr to bookatheatetticket for the
eveningbut arenot ableto so becauseave do not have our computerandan Internet
connection.

However, almostall of the new mobile phonesare equippedwith GPRS(General
Packet Radio Service)anda web bronvser Sowhy not browsethe web and useits
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serviceswith your mobile? Unfortunatelyit is easiersaidthandone. Many websites
we liketo usearevery difficult to navigateor almostcompletelyinaccessiblevith our
mobilesandotherhandhelddevices. This problemis causedyy a numberof reasons
including the mobile browsers,the available bandwidth,andthe technologyusedon
websites.

2.2 Specializedcontent

When an Internetconnectionwas introducedto mobile phonesit was obvious that
normalHypertext Markup LanguaggHTML) webpagesverenot suitablefor these
devices.Phonesave mary constraintsomparedo desktopcomputersvhich makes
processingf the pagecontentquite demanding.Mobile deviceshave lesspowerful

CPUs,lessmemory smallerdisplays,very limited input devicesandrestrictionson

power consumption.Also, the mobile network offers, in mostcases|essbandwidth
andmorelateny thana normalmodemor broadbanatonnectioron a computer

To solwe the problemNokia, Ericsson,Phone.con{then Unwired Planet)and Mo-
torolafoundedthe WAP Forumt. Its goalwasto developa commonformatfor Inter
nettransfersgo mobile phones.Sincethenmorecompaniedave joined WAP Forum
sothatit nowv hasmorethan200members.

WAP and WML

Themajorresultsof the WAP Forum’swork areWirelessApplicationProtocol(WAP)
and WirelessMarkup Language(WML) [40]. WML is an ExtendedMarkup Lan-
guage(XML) applicationandit is usedto createwebpageshatcanbedeliveredto a
mobile device usingWAP. A WAP browseron the phonecanthenrenderthe WML
documento the small screenof the device. The setof tagsthatWML offersis very
limited dueto the variousconstraintausedy the mobile ernvironment.

WAP servicesareusuallyeasyandrelatively fastto usewith amobiledevice butthere
is alsoadownside.WAP contentalwaysneeddo be specificallydesignedor mobile
devices,whichresultsin two problems:availability andcost.

LWAP Forumno longerexists asan independenbrganizationbut is now partof the OpenMobile
Alliance http://www.openmobileallia nce .o rg/
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Let usfirst considerthe problemof availability. Internethasmillions andmillions of
homepageandothersitesfull of moreor lessusefulinformation. Theproblemis that
thesepagesaremostly HTML andthereforenot accessiblevith a WAP browser In
mary caseshesesitesare createdand maintainedby individualswho do it in their
sparetime. They do not usuallyhave enoughtime or knowledgeto develop a WML
versionof theirpagesaswell asHTML, becaus¢hatwouldin practisedoublethetime
andeffort usedto createthe page.For thisreasorthe contentavailablefor WAP users
is only a maginal portion of the whole Internet. Therehave beensomeattemptsto
overcomethis problemby translatingH TML to WML. Thisis possibleto accomplish
on asinglesitewherethe pagestructureis well known but a generalsolutionis a lot
harderto achieve. This canbeseenfor example,at Googles WAP portaf wherethey
offer WML translationaspartof their service.Certainkinds of pagestructuressuch
assimplenews headlinepagesseemto be relatvely easyto automaticallytranslate
into WML. However, morecomplicatedHTML sitestranslateinto WML pageshat
arepracticallyimpossibleto navigate.

Thesecondoroblemis cost. It is mostlythebig organizationsandcommerciakntities
who have the resourcego createa WAP versionof their sitesalongsidethe main
HTML version. But usingtheir resourcego expandtheir servicealsomeansmore
costsfor thecompaly. Many times,unfortunatelythey wantto move thatcostto their
customers.One suchexampleis Finland’s biggestnews paper Helsingin Sanomat,
who chage a small fee for their WAP servicé althoughthe samecontentin HTML
is availablefor free. Of coursenot all companiesvork like this andfor examplethe
BBC offersafree WAP portal wheremobile phoneuserscanaccessievs andsome
otherservices.

2.3 XHTML

Web browsersare usually quite forgiving when it comesto following the HTML
standardslf atagis missingit doesnot causea problemaslong asthe browsercan
deducewhatis missing,or if thereareunknown tagsin the documen{somebrowser
vendorshave their own extensionsto HTML) the browserjust ignoresthem. Also,
browserstolerateimproperly nestedelementsalthoughit is illegal accordingto the

2http://wap.google.com/
Shttp://wap.hs.fi/
4http://www.bbc.co.uk/mobil el
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HTML standardsAll thesethingshave leadto mary poorly written HTML pages.
After all, how canweb authorsknow their markupis wrong if the browser showvs

the pagecorrectlyaryway. This makeswriting nev browsersand keepingthe old

onesup to dateincreasinglydifficult asoneneedso be preparedor mary different
non-standartHTML markups.

Anotherreasordemandinglevelopmentin HTML is theemeging of numerousewn
devicesaccessindnternet. Thesedevicesincludemobile phonesPDAs, televisions,
etc. which do not have the capacityof a desktopbrowserto parseand renderthe
incorrectHTML. Their memoryand processingapacityareso limited that parsing
malformedHTML can be very resourceconsumingand even impossiblewith the
simplerdevices.

For thesereasonghe World Wide Web Consortium (W3C) startecto work on anew
versionof HTML thatwould be basedon XML. Theresult, XHMTL 1.0 (Extens-
ible HTML), was publishedin January2000([44]. XHTML 1.0is a reformulation
of HTML 4 in XML 1.0. This meansthat while syntacticallyXHTML is an XML

application,its semanticare definedby HTML 4. The W3C recommendatiofists
twelve differencedbetweerHTML 4 andXHTML, includingthefollowing:

e XHTML is casesensitve. Elementandattribute nameanustbein lower case.

¢ All elementsnustbe properlynested,
I.e.<p><em>text</em></p> insteadof <p><em>text</p></em>

¢ All elementsincludingemptyelementsmusthave a closingtag.

e Attributevaluesmustalwaysbe quoted.

Thesearejustthemostimportantones.Thewholelist andmoredetailedexplanations
canbereadfrom therecommendatio{44], section4).

XHTML Basic

As explainedabore, parsingHTML on a mobile device is very resourceconsuming.
XHTML makesit alot easierby remoaving mary ambiguitiesandclarifying the syn-
tax. XHTML Basic,publishedin Decembe2000,is the secondrecommendatiom

Shttp://www.w3c.org/
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the W3C'’s seriesof XHTML specificationandit takesXHTML yet onestepcloser
to therequirement®f webclientswith limited capabilities.

The specificationdescribestself with thefollowing: "The XHTML Basicdocument
type includesthe minimal setof modulesrequiredto be an XHTML hostlanguage
documenttype and in additionit includesimages,forms, basictables,and object
support. It is designedor Web clientsthat do not supportthe full setof XHTML
features;for exampleWeb clientssuchasmobile phones PDAs, pagersandset-top
boxes.Thedocumentypeis rich enoughfor contentauthoring."[43]

XHTML Basiccombinedwith Cascadé&tyle Sheet{CSS)[2] allows thewebauthor
to createversatilepageswith theaddedbenefitthatthey look goodnotonly onacom-

puterscreenbut alsowork well whenaccessedavith a mobile device. This becomes
veryimportantif thesiteis meantfor usewith bothdesktopbrowvsersandmobileuser

agentsasthereis no needto createtwo differentversionsof the page.

2.4 Layout

Pagelayoutis oneof the major problemswith mary websitesvhenaccessinghem
with a mobile useragentthathasa small screen.lIt is very difficult for the usersto
reada pagewhenthey needto scrollin every directionto seethewhole page.

Tables

Onebig reasorbehindtheproblemswith layoutis theuseof tables.Tablesareusually
slow to rendey especiallyif they arenestedasthewholetabledefinitionmustberead
beforeit canbe properly presented.This preventsincrementalrendering,which is
incorvenientfor the user This is a major usability concernthat shouldbe notedby
everyonemaking websitesfor generalinternetusers. Whentablesare usedfor the
purposethey aremeantfor —to presentakular data—they arenota problembut when
tablesareusedto dothe pagelayoutit meandrouble.In additionto usability, onebig
concernis the mixing of presentationainarkupwith content.

For thesale of differentuseragentge.g.screemreadergor theblind, mobiledevices)
and maintainability web designershouldusesemanticmarkup. Semanticmarkup
meansmaking a clear differencebetweenthe contentand the presentation. The
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markup,(X)HTML, describeghe content— whatit is andwhatis its role in the doc-
ument. The presentationhow the datashouldbe displayedto the user is explained
with CSS. Separatingoresentatiorirom contentmakesit easierto maintainandup-
datethe site aschangesn the outlook canbe madein oneor just afew files instead
of editingtensor hundredof themindividually.

Partial Solutions

Semanticmarkupwith mediadependenCSSoffers an easyway to alter the layout
basedntheuseragent.Onecandefineseveraldifferentstylesheetdor onedocument
by using the mediaattribute of the HTML link element. The mediaattribute has
mary possiblevaluesincludingscreenprint, handheldandall. Unfortunatelynotall
mobile browserssupportthe mediaattribute.

For mobile usersthereis somehelp available even whenthe site’s designdoesnot
acknavledgethemin ary way. Thereare several browsersfor mobile phonesand
PDAs thattry to renderthe pagesothatit fits on the smallscreerof thedevice andis
still readable.

Operasoftwares solutionis atechnologycalledSmall ScreerRendering SSR)[34].

Its main concernis to avoid horizontalscrollingandthis is achiezed by usingseveral

differenttechniques.If the layout usescolumnsandthey aretoo wide to fit on the
screenside by side, they are memged into onein the documentorder (the orderin

which the elementsappeaiin the pagesourcecode).Big imagesdo notwork well on

the small screenso they areeitherscaleddown or removed altogether Background
imagesarenot shavn andSSRalsoadjuststhefontssothatonly threedifferentsizes
areusedin orderto improve readability Basedon our experiencegndgiventhewide

variety of differentwebpagesSSRworks quite well while still not beingthe ideal

solutionto accesghe Internetwith mobile devices.

Therearemary othersimilar approacheso solve the problem. For exampleAcces$
hasan embeddedrowser for mobilescalled NetFront. It usesits own Smart-Fit
technologyto adaptpageson asmallscreen.

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

Imageson webpagesanbe a real anngyancefor the mobile user Theissueis the
sizeof theimages,in termsof both pixels andbytes. An imagethatlooks goodon
thedesktopbrowserdoesnotfit onthesmallscreerof amobile device andforcesthe
userto scrollin everydirection.Also, aspreviously mentionedthemobilebandwidth
is very limited anddownloadingof a singleimage,let aloneseveralimagestakesa
long time.

Whatmalkesthe problemworseis thefactthatthefirst solutionthatcomesnto mind,
turning off imagedownloads,is not alwaysfeasible.Sometimesmagesareusedfor
importantfunctionson webpagesuchasnavigation buttonsor menuitems. Without
thoseimagesthe whole pageis uselessput with the usefulimagescancomemary
unwantedandunnecessargraphics.Thisslowsthedownloadspeeds$o anunbearable
level or jJustmakesreadingthe pagevery hardon asmallscreen.

Mobile networkscurrentlyoffer verylimited bandwidthcomparedo thatof thebroad-
band or even the modemInternetconnectionof a desktopPC. This causesgpage
downloadsto the mobile browserto be slow, whichis quiteincorvenientfor theuser
Again, webpageslesignedspecificallyfor mobile usersusually download fast, but
thesepagegepresenonly atiny portionof the potentiallyinterestingpagesavailable
onthewholeInternet.Many mobile operatorsandothercompanie®ffer servicede-
signedto helpuserdo improve their mobile browsingexperienceby compressingnd
cachingdata. Examplesof suchservicesnclude Soneras NettinopeutinandMobile
Acceleratorfrom OperaSoftware.

The Finnish mobile operatorSonerahas a servicecalled Nettinopeutin[39] (web
accelentor) that promisesthreeto four times fasterdownloadson average. Net-
tinopeutinworks by reducingthe imagequality, blocking GIF-animationsand com-
pressingall thedata. This servicedoesnot requireary programto beinstalledon the
device andis freefor SoneraGPRScustomers.

OperaSoftware,whoarebestknown for theirwebbrowser have aMobile Accelerator
service[33]. It reduceghesizeof webpage®y approximately60-70%by optimizing
code,compressinglata,andremoving unnecessargontent.Mobile Acceleratoris a
commerciakervice 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 providesthe mobile userswith the sameservicethanthe desktopusersandoffers
an easyuserinterface. To offer mobile usersa mobile friendly experiencewe need
to take following thingsinto considerationdevice recognition,contentscaling,and
webpagestructuremodifications. In addition, to achieve a superbmobile browsing
experiencenew stylesandlayoutsfor mobile devicesneedto beimplemented.

3.1 Mobile Friendlinessls Needed

Mobile friendly featuresoffer usersa muchbetterbrowsing experiencethanwhat it

would be without thesefeatures.With mobile friendly featuresusersdo not have to

scrollwebpages bothhorizontalandverticaldirections.Scrollingin bothdirections
wouldsooneior laterbecomaincomfortabldecauseisersvould getlostwhile trying

to view thecontenfrom asmall*window”. Mobile friendlinesgprovidesawaywhere
only verticalscrollingis neededwhichis thecasealsowith regulardesktopgorowsers,
atleastwhenthewebsiteis not poorly designedr implemented.

Nowadaysanincreasinghumberof thereleasednobile deviceshave the capabilityto
shav XHTML content.In otherwords,mobile deviceshave a GPRSconnectiorand
eitherthey have anXHTML browseror onecanbedownloadedandinstalled.There-
fore, the groupof potentialpeoplewantingto accessveb serviceswith their mobile
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devicesis becomingoo big to beignoredby web servicedesignersFurthermoreall
thetime new peoplearebecomingawareof thepossibilitiesthatmobile devicesoffer,
andthereforethe numberof potentialusersis increasingwith a rapidrate. Unfortu-
nately thereare not mary websitesthat supportmobile devicesin a way we would
like themto.

Mobile phonedravel with their owners,sowherever they gotheir phoneswill follow.

This is one very essentiakreasonwhy mobile friendlinessis needed. With mobile
friendly featurest is easieffor usergo keeptrackof theirdaily events for exampleby
writing themdown to aweblogor uploadingmagegakenwith theircamergphonego

anonlinegallery. Theseandmary othersimilar servicesalreadyexist in the Internet
but the problemis that only a tiny fraction of them provide a mobile friendly user
interface.

3.2 RecognizingMobile Devices

In orderto enablemobile friendly featuresve mustfirst be ableto determinewvhena
mobiledeviceis presentj.e.whenthedevice requestingawebpagdrom ourseneris
amobiledevice. Onewayto dothisis to usedevice’'s useragentstringasanidentifier.
Theuseragentstringis a string of text containinginformationaboutthe device, such
as operatingsystem,platform, usedbrowser and localization. Also, other details
canbe insertedinto the useragentstring. Somemobile devices may even include
their displaydimensionsn pixels. Table3.1 lists someuseragentstringsof different
mobileanddesktopbronsers.Mostuseragentstringsin thetablewereacquiredrom
the Internet[35][45] andothersby manuallycheckingthemwith mobile phones.

Knowing justtheuseragentstringis obviously notenoughto actvatemobilefriendly
features.Display dimensiondgs anotherimportantstepon our way towardsmobile
friendly web services. We needto know the display dimensionsof those mobile
devicesthat we wantto supporton our website. Thereare a few waysto find out
display dimensionsof differentdevices. If dimensionsarenotincludedin the user
agentstring, which seemdo bethe casemostof the time, they canusuallybe found
from the device manufcturers homepageWhenwe have boththe useragentstring
andthe display dimensionsof a mobile device we will needto mapthemtogether
This canbe donebestby usinga takular datastructurewhereuseragentstringsare
keysto the correspondinglisplaydimensions.
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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 PocketlE Mozilla/4.0 (compatible; MSIE 4.01;
Windows CE; PPC; 240x320)
PC wi/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
usethe whole string as a key. Instead,we could use regular expressionso rep-
resentthe useragentstrings. Regular expressionsare specialtext stringsfor de-
scribing searchpatterns. Plenty of information on regular expressionss available
on the Internet. A Regular expressioncould cover only the part of a useragent
stringthatis neededo uniquelyidentify a device. For example,aregularexpression
“ *?Nokia3650.*? " matchesonly with useragentstringscontainingthe string
“Nokia3650”. Furthermoreif welook atuseragentstringsin Table3.1,we seea pat-
ternemepging, atleast,whenNokia’s Series60 phonegNokia 3650andNokia 7610)
areconsideredFor example,theregularexpressiorstring“.*?Series ?60.*? 7
matchesto all Nokia's Series60 mobile phonesThis is a good way to reducethe
numberof neededegularexpressionsAll Nokia’s Series60 phonescanbegrouped
togethebecausehey all have the samedisplaydimensiong176 pixelswide and208
pixelstall screen).Insteadof usingindividual identifiersfor all Series60 phonesve
areableto usejust oneidentifierfor thewhole group. It is possibleto useevenmore
generalidentifiers,suchasthe operatingsystemandbrowser These“default” iden-
tifiers shouldonly be usedasa fall-back,i.e. if somedevice’s identifieris not onthe
list, we cantake a guesshasedon its operatingsystem.For examplemary Series60
mobile phonesuseSymbianOS andthereforea suitablefall-backregular expression
stringfor themwould be“.*?Symbian  ?0S.*? .

Ihttp://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 identifiersandthenthe more generalidentifiers. This is necessaryif
the tableis searchedrom beginning to end without ary wiser algorithms)because
in the caseof a “global” identifier comingfirst, it would likely matchwith a huge
numberof devices. Furthermorethis would resultin errorsbecausenot all devices,
e.g.devicesusing SymbianOS, have the samedisplay dimensions.Anotherreason
for keepingtheidentifiersin a strict orderis thatgroupsmay have exceptionsj.e. not
all devicesbelongingto acertaingroupnecessarilyave thesamedisplaydimensions,
andthereforethe groupidentifiersmustnot comebeforetheindividual identifiers.

Basedon theideasgivenabove the actualprocessf identifying a mobile device and
sendingsuitablecontentbackto it would be somethindik e thefollowing (Figure3.1
illustratesthe process):

Figure 3.1 Adjustingcontentbasedon recognizedlevices.
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1. Thedevice requestawebpagdrom thesener.
2. Thesenerfindsoutdevice’s useragentstring.
3. Thesenertriesto matchthe useragentstringagainstknown identifiers.

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

5. Thesenersendgshewebpageo thedevice.

3.3 Layout

Usually the basiclayout structureof a webpageas a narrav paneon the left edgeof
the pagefor menuitems, andthe restof the screenis occupiedby the actualcon-
tent. Sometimesheremayalsobe anothemarrav paneon theright edgeof the page
containingpossiblymoremenuitems,a poll, links, site relatednews, etc. Figure 3.2
shaows a typical layoutwith threepanes It is a screenshotrom anopensourceCMS
(ContentManagemengystem)software called Mambo OpenSource. To show this
kind of pageson mobile devicesit is necessaryo divide the pageinto two or three
sections.The main contentforms onesectionandthe paneson the sidesof the page
form the other oneor two, sectionsdependingn the situation. In casesvhereonly
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Figure 3.2 Frontpageof Mamboandits three-columnayout.
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onesectionbesideghe main contentis desired left andright panescanbetiled one
above anotherto form thatonesection.

Mobile devices come with varying sized displays. Table 3.2 lists dimensionsof

multiple devices measuredn pixels. As can be seenfrom the table, the smallest
deviceshave avery smallscreercomparedor exampleto aregulardesktopmonitor.

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 variabledisplay sizes,the designedayout mustbe
flexible in away thatit cansmartlyfill the availableareagivento it regardlessof the
displaywidth.

Somemobile browsershave built-in functionality (e.g.Operas SmallScreerRender

ing) thattriesto alterthe structureof awebpagesothatit would fit to thedisplayand
still belegible. We couldsaythisis “filling theavailableareasomevhatsmartlyand

automatically”. This mightbe somethinghatmostwebsitedesignersvould wantto

avoid, becausét canpossiblydestry thedesignedook of their site. Therefore web-
sitedesignershouldtake mobile devicesinto consideratiorwhendesigninga layout
for awebsite.Onelayoutshouldbe designedor mobile devicesandonefor desktop
browsers,or if possible oneveryflexible layoutto coverthemboth.

Whatdoesthephrasé'to smartlyfill theavailablearea” really meanandhow couldit

bedone?Thisis oneof themainquestion®f this project.In short,it meanghatusers
caneasilyview a goodlooking webpagen their browvsersandonly needto scroll the
pagein the vertical direction. This is what usersare usedto do with their desktop
browsers. Rarely do they have to scroll horizontally and even thenit is probably
becausef theinferior designof awebsite.

Table 3.2 Displaydimensionf multiple devices.

| 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 optimizingthescreerusages thatfirst everythinghasto besqueezed
into a smallspaceandwhenthe displaysizeincreasesthe contentandthe elements
areadjustedaccordingly Someelementslike headerandtext paragraphsarecom-
pressedndexpandedautomaticallyby thebrowserto theextentpossible Someother
componentshowever, needthe programmes attention. Theseinclude broadtext
fieldsandareaswith fixedsize,buttonswith long texts, tableswith multiple columns,
big images,etc. Onepossibility is to constructthesecomponentsvith the principle
“onesizefits for all”. With this approachwe shouldfollow the limitations setby the
narravestdisplay Anotherpossibilityis to make the componentslynamicin away
thattheir width changesn accordancevith thewidth of the presentevice’s display
Tablesmay causesometroublethat shouldbe resohed by modifying their structure
or by removing themcompletelyandusingCSSinstead.If theremoval andCSSare
not an option, probablythe bestthing would be to move adjacentablecellsto con-
secutve rows. Thatwill cutdown enoughthespaceahetableis taking,but it alsomay
reducethe legibility of thetableatthe sametime. To maintainthelegibility it would
be beneficialto insertsomekind of a separatobetweengroupsthat 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, asmobile networksoffer very limited bandwidth,awebpagecontainingimages
downloadsconsiderablyslower thanthe samepagewithout the images. Thereare,
however, somewaysto dealwith this problem.

Theeasiesandmostobvioussolutionis notto downloadary imagesatall. This cer

tainly solvesthe problemwith bandwidthbut consideringthe useof the page,espe-
cially if thewebsiteusesmagesasnavigationallinks, it maynot bethe bestsolution.
(Thisis notaverygooddesignpractiseandyou shouldavoid it if atall possible.Even
moreso, if you intendyour pagesor mobile audiencesaswell.) Otherimagehand-
ling option utilized by mobile browsersis to download only selectedmages. This
optionis not very usefulthoughasusuallythereis no way for the userto know what
sizetheimageis or whatis its importanceconsideringheinformationon the page.

Somebrowsers,suchasOpera,offer athird choice:automatiamagescalingto make
theimagesfit onthe screen.If we think the usability of this solutionfrom the layout
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point of view only it seemgathergood. However, thereis still the issuewith band-
width. Thefull imageneeddo be downloadedbeforescalingcanbe done.And then
thereis a new concern:the scalingtakestime andreduceshe batterylife of the mo-
bile device. So,we seethatalthoughscalingimagesonthemobileis a steptowardsa
betteruserexperiencait is still far from truly beingcalledmobilefriendly.

Forawebsiteto bemobilefriendly werequire thatconsideringherestrictionsonmo-
bile devices,the mobile userexperiences ascloseaspossibleto the userexperience
offeredby a desktopbrowser

With currentmobiledevicesandtheir capacitiesmobilefriendlinessn thecaseof im-
ageandbandwidthissuescanonly be achieved throughsener-sidesolutions.Some
of the optionsavailableto the mobile userswerementionedn section2.5. The prob-
lem with all thosesolutionsis thatthey 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-housesolution hasthe added
benefitof knowing the structureandsemantic®of the site somoreintelligentchoices
canbemadein makingthe pagemobilefriendly.

Whenthe site detectsa mobile useragent,imagesmustbe scaleddown to a proper
sizeaccordingto the users displaysize. Imagescanbe scaledon thefly or different
sizedversionscan be storedon a sener. Alternatively, if imagesare not essential,
they canbeleft outaltogetherin Chapters$ and6 we shov how this canbeaddedo
existing systemsIimplementinga mobilefriendly webserviceis eveneasieiif mobile
usersaretakeninto accountight from the startof the designprocess.

The numbersof Internetenabledmobile device ownersaregrowing rapidly. We be-
lieve thatit is in theinterestof (commercialweb serviceso make their sitesmobile
friendly. This shouldbe donewithout any extra chagesfor the mobile usersor re-
quiring themto usesomethird party “mobile proxy” service.

3.5 Mobile Friendly Web Sewices

Now thatwe have definedthe solutionsfor the problemspresentedn Chapter2, we
needto testthemin practise. We wantto know whetherit is possibleto recognize
mobile devicesand basedon that scalethe web site contentautomaticallyand alter
the layoutto be suitablefor mobile devices. We could startoff by writing our own
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softwarefrom scratchanddesigna very sophisticategupportfor mobiledevicesinto
it. Anotherway, thatwe decidedwasthe bestapproactor us,is to usesomepopular
opensourceprogramsandintegratemobile friendly featuresnto them. This way we
will savethetime in actuallyimplementinghewholefunctionality of the software.

After someresearchwe decidedto use Gallery and LiveJournal. When choosing
the web servicesone importantcriteria was their popularity Another criteria was
that oncecompleted would thesesoftware productsaddvalueto the useof mobile
phonesj.e. what goodwould they offer to the mobile users. Gallery (over 100,000
installs)is a photohostingserviceanda mobilefriendly versionwould naturallybe a
valuableservicefor camergohoneownersbecausegou canuploadpicturesyou have

taken straightfrom your mobile to the web service.LiveJournalover million actve

users)is a bloggingserviceandthe possibility to updateone’s journal or diary from

arywhereat ary time usinga mobile device would be a benefitfor theuser

Both of theseserviceswould be good exampleson how to increasehe value of us-
ing mobile devices, if we succeedn modifying themto be mobile friendly. Also,
becaus@pensourceis consideredwe will not be completelysatisfiedeven though
we do getthesemobile friendly featuresmplementedunlesswe areableto getthe
modificationsto be partof the official distribution package®f theseprograms.

Chapters$ and6 describenow GalleryandLiveJournalrespectrely, weremademo-
bile friendly. Both Gallery andLiveJournalare opensourcesoftware andtherefore
the next chaptergivesan introductionto opensource.The chaptercanbe skippedif

theopensourceconcepialreadyis familiar.



Chapter 4

Open Source Software

Whatis opensource?Many peopleseemto think it is just a free accesgo software
products.While it is true that opensourcemeansa free accesgo softwares source
code thereis alsoamorecomple sideto it, i.e. whatarethelimitationsandrespons-
ibilities whenusinganddistributing opensourcesoftware?How opensourcesoftware
canbedistributed,is determinedy a licenseattachedo the softwareby its original

developers.Thereexist variousopensourceicensesvhich all have to fill completely
the criteriaof the OpenSourceDefinition (OSD)[30]. Besideshe mattersdescribed
above, this chapteralsotakesalook at opensourcesoftwaredevelopmentandsome
successfubpensourceprojects.

4.1 The Open Source Definition

Workingin softwaredevelopmentandusingsourcecodeof aanothemprogramwritten
by someonelseis somethinghatbringsup legal issuesaboutimmaterialrights,such
aswho ownsthesourcecodeandhow the codeor the modifiedversionof it shouldbe
distributed. It is goodto know your rightswhenit comesto dealingwith sourcecode
thatis notyours.

Proprietarysoftware,sharavare freewvare,freesoftware,publicdomain,copyleft, and
opensourcearetermsthatoneeventuallyrunsinto in opensourcesoftwaredevelop-
ment. In orderto understandvhat opensourcemeansprecisely it is necessaryo
know themeaning®f theseterms.In thefollowing a shortexplanationon eachof the
termsis given[13].
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Proprietary softwae is copyrighted. No sourcecodeis providedwith thereleasenor
by othermeandeaving the customemith no possibilityto modify the software. The
only peoplewith anaccesso the sourcecodearethe onesworking with the projectin

the corporationwho owns the copyright. This is the traditionalway for commercial
projectsto releaseheir software.

After thereleaseof a shamreware softwareit is availableto anyonewith noinitial cost.
However, if anyonedecidesto continueto usethe software afterits freetrial period
hasexpired, a reasonabl@rice for a licensehasto be paid. Sharevare software can
be redistrituted to other userswhile the licenseis not passedalongwith it. There
alsoexistsa shargvarederiative softwaretype calledcripplevare. It is releasedvith

someof its functionality pruned. Whensomeonealecidesto pay the licensefor it,

he getsaccesalsoto the originally deactvatedfunctionality The sourcecodeis not
usuallyreleasedvith this type of software.

Freavare is equalto sharevarewithoutthe exceptionthatusersdo nothave to payfor
thelicenseat ary point. Freavare getseasilymixed with free softwareeventhough
they aretwo differentcases.

Freesoftwaelicensingaimsto guarante@ccesso thesourcecode.Thereforet is not
the sameasfreeware. It givestherightsfor everyoneto use,modify andredistritute
the softwarein ary way they choose However, distributorsarealsoobligatedto give
the sameaccesgo the modifiedsourcecodeandthelicensemustremainunchanged.
Freesoftwareis oftenconfusedwith publicdomain.

Software releasedn the public domainhasno restrictionsbecausenobodyowns a
copyright to it. To be more specific,thereis no copyright. This meansthatarnyone
canuse,modify andredistrilute the softwarein anyway onechoosesFurthermoreit
is evenpossibleto chagefor theoriginal softwarewithout ary obligationsto give the
sourcecodefor free.

Copyleftwasoriginally RichardStallmans ideato addresghe problemsreleasinga
softwarein publicdomainwhich makesthesoftwareloseits copyright. Copyleft does
not remove software’s copyright but insteadit addsspecificdistribution terms. Alto-
getherit saysthatcopylefted software may be used,modifiedandredistrituted,with
or without changesaslong asthedistribution termsfollow the softwareunchanged.

Opensource goesalongsidewith free software. They both wantto ensurethat the
sourcecoderemaindreeandavailableto everyone but opensourcecanbeconsidered
to be more commercial-friendly For example,an opensourcelicensecalled GNU
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LesseiGeneraPublicLicense(LGPL, sectiord.2) allows sourcecodelicensedunder
it to beusedin productghatarenotopensource.Theopensourcedefinition,released
by OpenSourcelnitiative (OSI), is a list of criteriawhich a licensehasto fulfill in
orderto be an opensourcelicense. The ten mostimportantpartsof the opensource
definitionwill beexplainedin thefollowing [30].

FreeRedistriution. Thefirst requiremenbf the definition concernneof the most
importantcharacteristic®f opensource. The clausesaysthat opensourcesoftware
mustberedistributedfreely, which meanghelicensecannotrestrictsellingor giving
away the modified software nor requireary royaltiesor otherfeesfor it. However,
this doesnot saythatyou cannot chage for examplefor your customersupportor
printeddocumentatiorf the software.

Souce Code The secondclauseis aboutthe softwares sourcecode. It requires
thatthe sourcecodemustbe obtainableor free,e.g.preferablydowvnloadablevia the
Internet.Furthermorethedistributedcodemustnot be deliberatelyobfuscated.

DerivedWorks Thethird clausedemandghatthe licensemustallow modifications
andderivedworks,andmustallow themto bedistributedunderthesamdicensethatis
usedwith theoriginal software. This clausefogethemwith thesecondne,guarantees
accesgo the softwares sourcecodeand allows it to be modified. Thereforeit is
possiblethatopensourcesoftwarecanbe developedby anyone.

Integrity of The Author’'s Souce Code The next partdealswith the integrity of the
authors sourcecode. It saysthat the licensemay restrict sourcecodefrom being
distributed in a modified form. However, it mustallow distribution of patchfiles.
This gives usersa possibility to know who is responsiblgor the softwarethey are
using.

No Discrimination AgainstPersons,Groupsnor Fields of Endeavor The fifth and
sixth clausesrequirethat the licensemust not discriminateagainstary personsor
groupsnor the placewhereit is used.Theseclausegjuarante¢hat opensourcesoft-
warecanbeusedby anyonein ary groupandin ary businesdranch.

LicenseFeatues Thelastfour clausesareall concerningeatureof thelicense.The
first oneis aboutdistributing thelicense. It saystherights attachedo softwaremust
alsoapplyto all whomthe softwareis redistributedto. The next onesaysthelicense
mustnotbe specificto a product.By demandinghis, the clauseclosesoneclassof li-

censdrapswhich arewaysof questionablymakingopensourcesoftwareproprietary
Thethird onerequiresthatthe licensedoesnot restrictothersoftware. It meanghat
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thelicensecannot placeary restrictionson ary softwarethatis distributedalongwith
the licensedsoftware. The last clausesaysthe licensemustbe technology-neutral,
meaningthat non of the licenses clauseamay be basedon individual technologyor
styleof interface.

As we canseethe opensourcedefinitionis quite complex anddemandsa lot from a
license.Whendesigninga licensethataimsto be opensourcevalid, oneneedgo be
very exactwhenwriting the conditionsandit is probablynotabadideato have some
legal adviceon aswell. Eachpieceof softwarethatis opensourceshouldhave an
individual licenseattachedo it to guarantedhat the software remainsopensource.
Fortunatelymostopensourcdicenseshave beencreatedastemplatesyheretheuser
canjustfill in thesoftwarenameandthe copyright ownerto have avalid opensource
licensefor the software. This way programmersan use ready-maddicensesand
do not have to wastetime in creatingone of their own from scratch. Programmers
cancanpick up a licensesuitablefor their software productfor examplefrom the
OpenSourcenitiative’s websité thatlists all thelicenseOSI have approvedasopen
sourcdicenses.

4.2 Popular Open Sourcelicenses

In this sectionwe will describethe featuresof someof the mostpopularopensource
licenses.We startwith GPL andLGPL andthenmove onto BSD, MIT, andArtistic
License.All of thesdicensegrotectthesoftwarewith acopyright. To make alicense
to beanopensourcelicense,copyright holdersaddcopyleft to it, which meanghey
grantpermissiorto copy, distribute andmodify the softwareif certainconditionsare
met.

GPL - GNU Geneal Public License- wasreleasedy FreeSoftware Foundationin

1989,andis todaythe mostpopularlicenseusedin opensourceprojects.About 69%
of all 33,931projectsat Freshmeat.nesindaround70% of all 53,3450penSource
Initiative (OSI) approved projectsat Sourcelerge.netuseGPL [31][32]. Thelicense
saysthatanyonemay copy anddistribute verbatimcopiesof the sourcecodeaslong

ascopyright noticesanddisclaimersareincludedunchangedA fee maybe chaged
for physical distribution of copiesor if onedecidesto offer warranty The software
may be modified andthenredistrituted by anyoneif the modifiedfiles are marked

Ihttp://www.opensource.org/ li censes/
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with the nameand datemodified. Also, the modified program,or the programthe
modificationis part of, mustbe licensedasa whole underGPL. The software,or a
work basednit, maybedistributedandcopiedin objectcodeor executableaslongas
the completecorrespondingourcecodeis includedin thedistribution. A reasonable
feecanbechagedbasedon the physicalreproductiorcostof thecode.[29]

LGPL — GNU LesserGenearl Public License— wasalsoreleasedy Free Software
Foundationin 1991. It is the secondmost popularopensourcelicenseat Fresh-
meat.newith 7.5%share andat SourcelBrge.netwith ashareof 11%[31][32]. This
licenseis mainly intendedfor libraries. Like GPL it allows aryoneto copy anddis-
tribute verbatimcopiesof the sourcecodeunderthelicense. Also, a reasonabldee
may be chagedfor physically distributing copiesor if onedecidedo offer warranty
The library or ary part of it may be modified. If the resultitself is a library and
modifiedfiles are marked with the modifier's nameand date,the modificationmay
be copiedandredistrituted. It is possibleto changethe licensetype of a modified
library from LGPL to the ordinary GPL by simply replacingall noticesreferringto
LGPL with thoseof GPL. Thelibrary maybecopiedanddistributedin objectcodeor
executableform, provided the completecorrespondingourcecodeis alsoincluded.
ProgramsausingLGPL librariesdo not fall underLGPL aslong asthe programsare
only compiledor linkedwith thelibrary, andthereforedo not containary portionsof
thelibrary. [29]

BSDLicense- Berkeley Souce Distribution Licensewasreleasedy the University
of California, Berkeley, in 1998. The BSD Licenseis almostaspopularasLGPL.
At Freshmeat.net is usedin 5.6% and at Sourcelerge.netin 7.2% of all projects
[31][32]. Thislicensesclausesireeasyto understan@ndtherearejustafew of them.
Firstit saysthatanyonecanredistribute andusethe sourceor binary forms, with or
without modificationsaslong asthe licenses clausesarenot broken. Clauseglefine
thatcopyright noticeanddisclaimemustbeincludedwith theredistritutedsoftware.
Furthermore neitherthe copyright owner’'s namenor the namesof the software’s
contributors may be usedto promotethe productwithout written permissiongrom
original authors.Feature®f the MIT License releasedy Massachusettstitute of
Technologyandthe BSD Licenseareequalwithout the final no-promotionclauseof
theBSD-license[29]

Artistic Licenses thelastexample.It wasreleasedy Perlin 1987but despiteof the
releases name,it is todaywidely usedin variousotherprojectsaswell. About1.8%
of projectsat Freshmeat.nedind around2.1% of OSI approved projectsat Source-
Forge.netusethis licenseto copyright their software [31][32]. Thefirst clausesays
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that aryone may distribute verbatimcopiesof the original, unmodified,versionas
long asthey includecopyright noticesanddisclaimerswith the distribution. Anyone
mayusepatcheglervedfrom the copyright ownerandthe softwareis still considered
asoriginal andunmodified. Anyonemay modify the software provided they make a
notice of the changeshey have madeat the beginning of eachmodifiedfile and, of
coursemake the modifiedsoftwarefreely available. It is alsopossibleto usea modi-
fied versionof the softwarewithin organizationsor renamehewhole softwaresothe
namegdo not conflict with theoriginal. Anyonemaydistribute binary or sourceform
aslong asthey provide the whole packagei.e. the original versionmustbeincluded
with modified versions. Reasonabléeesmay be chaged by anyonefor physically
distributing the packageor if they chooseto supportthe package.Feeson the pack-
ageitself may not be chaged, though. Scriptsand libraries suppliedasinput to or
producedasoutputfrom the packagedo not fall underthe copyright of Artistic Li-
cense.C andPerl subroutinedinkedto this packageandsuppliedby the distributer
of this packagearenot consideredaspartof the package.The nameof the copyright
ownermay not be usedto promoteproductsderivedfrom softwareunderthis license
without written permissiorfrom the original authors [29]

Choosingthe right licensefor your own opensourcesoftware may be difficult, but
it is somethingthat hasto be done. Also, whenyou take an opensourcesoftware
packageandmodify it to suit your needsyou will needto know whataretherights
andresponsibilitieslefinedoy thesoftwareslicense.Table4.1summarizegmportant
featuresof licensesthat have beendiscussedn this sectionincluding GPL, LGPL,
BSD, MIT, andAtrtistic License.SomeotherpopulardicensessuchasQPL (Qt Public
License) MPL (Mozilla PublicLicense),IBM PublicLicense,andApacheSoftware
Licensearepresentecdiswell. Thoughit is easyto seefrom the tablewhatareeach
licensesfeaturespneshouldstill alwaysgetto know theoriginallicensethoroughly
Working with alicensewhoseconditionsarenot familiar mayleadinto trouble. The
following will explainthemeaningof eachcolumnin the Table4.1[5].

Possibleto link with proprietary softwae. For example,accordingto the termsof
GPL, if you mix codepublishedunderGPL to your software, you mustdistribute
your softwareunderGPL. It doesnot matterwhetheryour software alreadyis open
sourceor whetherit is proprietary from thereon it is opensourceunderGPL. This
kind of licensingis not beneficialfor commercialsoftware and becauseof it, other
licenseshave beencreatedvhich do notincludethis requirement.

If softwae is published modifiedsouice codemustberedistributed A free software
licenserequiresalwaysthatif any modificationshave beenmadeto the sourcecode,
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Table 4.1: Feature®f 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 provided somerelaxationfor this
requiremenby not demandingheredistritution of modifiedsourceif certaincondi-
tions aremet. For example,opensourcesoftware canbe modified, but the modified
sourcedoesnot needto be redistriutedif the softwareis kept private or within an
organization,.e. the softwareis not published.

Modificationscanbeforkedto proprietary. This is anothemajor differencebetween
opensourceandfreesoftware. Mostfreesoftwareproductsarecopyleftedandby that
they disallav thepossibilityto turnthemto proprietary Opensource however, leaves
it for licensego decidewhetherto allow forking or not. If it is allowed, the software
canbemodifiedandmadeproprietary

Can prohibit commecial sale This optionis importantfor companiesvho planto
releasdoothcommerciabndnon-commerciaversionsof their software. If thelicense
doesnot preventcommerciakalethe copyright ownercanreleasea commercialer-
sion of the programin additionto the opensourceversion. The licenseprevents
subsequerdevelopersrom commerciallydistributing the opensourceversionof the
software.

GPL compatible If any codeis mixed with codethatis licensedunder GPL, the
resultwill beall GPL asthe GPL demandsWhenalicenseannounceshatit is GPL
compatiblejt meanghatthe softwareunderthelicensecanberelicensedo GPL. In
otherwords, sourcecodethatis 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 chage (exceptthe almostnon-&istentcostof an Internetconnection).
Opensourceprojectscanbe found bestby visiting someweb serviceshostingthese
projects. Probablythe mostknown onesof theseare Sourcerge? and Freshmead

which werealreadymentionedn section4.2. Togetherthey hostover 115,0000pen
sourceprojectswith over 1,100,000registeredusers[32][31]. BesidesSourcelerge
and Freshmeatthereare other similar servicesincluding BerliOS Developef with

just over 1,500 projects,and Open SourceDirectory’ with about700 opensource
projects[28][1].

While most opensourceprojectsremainunknavn to the generalpublic, thereare
somethat really have madetheir way throughand someof them are even making
mong. Someof the well known opensourceprojectsinclude Apache,Linux, and
MySQL. Apacheis awebsener softwarethatstartecto gain muchreputationduring
1995 and by the end of the first quarterof 1996, its market had closedup the gap
with Microsoft's web sener. Fromthereon Apachehasbeenthe leadingweb sener
softwareandit hasgaineda market shareof 67.2%(Figure4.1)[25].

Linux is probablythe bestknown opensourceproject. It is an operatingsystem
that was releasedoy Linus Torvaldsin 1991. Sincethenmary programmershave
madetheir own contrikutionsfor Linux development. GraduallyLinux hasgained
reputationas a good and stableoperatingsystemand has becomemore and more
usedamongstcademisocietyandinternetserviceproviders[13]. Themostpopular
opensourcedatabases MySQL. Its marketshares still farfrom its commerciafivals
Oracle,IBM andMicrosoft databasebut it is still usedby somebig companieg7].
Justto mentionafew, MySQL is usedby Yahoo!,Google,Cisco,SabreHoldings,HP,
andNASA [24].

2http://sourceforge.net/

Shttp://freshmeat.net/

“http://developer.berlios.d e/
Shttp://osdir.com/
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Figure 4.1 Market sharedevelopmentof webseners.

4.4 Developmentof OSS

Opensourcesoftwarecanbe developedusingvarying developmenimodelsbut even-
tually they all canbe cateyorizedto beeitherthe cathedramodelor thebazaamodel.
Thenamescathedrabndbazaaicomefrom Eric S. Raymonds essayon opensource
software engineeringnethods. Raymondtalks abouthis obsenationson the Linux
kernel developmentand his experienceson managingan opensourceproject[36].
BeforeLinux, which usesthe bazaamodel,the cathedralwasthe prevailing model.
Accordingto Eric S. Raymonds essayhe thinksthatLinus Torvaldsis the inventor
of thebazaamodel.

Onenotabledifferencebetweerthe bazaarandthe cathedramodelis how oftenthe
softwareis released.Cathedrabrojectsbelieve thatreleasingsourcecodeearly, be-
fore it is testedproperly and seento be quite stable,is a bad policy becausesarly
versionsmostlikely containmorethanjust a few bugsandit would wearout the pa-
tienceof users. Operatingquite oppositeto the cathedralmodel, the bazaamodel
endorseseleasingearly andreleasingoften. The adwantageof this style compared
to the cathedralmodelis that projectsget feedbackaboutbugs alsofrom the users
insteadof just gettingit from the developerteam. In his essayRaymonddefinesthe
“Linus’slaw” whichsaysthat“ Givenenougheyeballs,all bugsare shallow’. It means
thatwhenthesourcecodeis publicly available likeit is in thebazaamodel,thereare
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more peopletestingthe softwareandthereforebugswill be discoreredandreported
considerablyfasterthanin the cathedramodel.[36]

Whatif therearenot enough”eyeballs available,will the bugsbe discoreredary-
way? This kind of situationcan occurwhena communityaroundan opensource
projecthasnot grovn much. This may reducethe quality of sourcecodebecause
bugsanderrorsaredetectedvith amuchlower ratethanwhatit would bewith larger
communities. Therefore,it can be saidthat the quality of opensourcesoftwareis
not necessarihary betterthanit is with proprietarysoftware. Eventuallythe quality
of sourcecodedependn usedpersonhourswhich canbe muchgreaterwith large
communitieghanwith proprietarysoftwareor smallopensourceprojects.[36][12]

Today partly becauseof beinginspiredby Raymond$ essayand the fact that the

bazaamodelactuallyworks, mostopensourceprojectsthatusedto usethe cathedral
modelnow usethe bazaamodel. Also, the majority of newly launchedopensource
projectshave adoptedhebazaamodel.For acontrastthetypicaldevelopmenmodel

for proprietarysoftwareprojectswould be,withoutanexception,thecathedramodel.

Naturally mostof the time theseprojectsdo not publishthe sourcewith the release
of their proprietarysoftware.[36]

Opensourceis openfor all andthereforeanyone canpick up a projectfor example
from Sourcelerge.netand startworking on their own modifications. This naturally
leadsto a situationwherepopularopensourceprojectsare beingdevelopedall over
theworld by differentindividualswho have never evenmeteachother As arranging
meetingswvould bedifficult andexpensve, mostopensourceprojectsusethe Internet
asamediumto discussandinform othersaboutthe changesoncerninghe project.

The informing can be doneusing a simple bulletin boardwebsitethat is dedicated
for the project. The projectsthat needmoreinteractionbetweendevelopers,needa
more sophisticatednethodof communication.Thesemethodsinclude newvsgroups,
mailing lists, communities,and forums. Communitiesand forums are pretty much
the sameandoneof themcanusuallybe foundfrom the projects website. They are
meantto be a placefor the projectrelateddiscussiorwherepeoplecancommenton
entriessubmittedby others,inform aboutbugs, askinstalling or usageinstructions,
etc. Communitiesandforumsseemto be usedmainly by larger projectswith mary
developersanduserswhile nevsgroupsandmailing lists seemto be usedby smaller
projects.

Opensourceprojectsare startedmainly by one personor a small group of people.
Mostly their commoninterestis to createsomethingthey would need. Initially this
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coregroupof people,or onepersonfrom it, becomeghe maintainerof the project.
Whena projectgrows larger it is the maintainers job to decidewhich patchessent
by otherdevelopers,getacceptedo the softwareandwhich onesdo not. Whenthe

projectmaintainerloseshis interestover the projector hasa lack of time, his final

dutyis to appointasuccessorThesuccessois usuallynominatecamongsthosewho

have madesignificantcontributionsfor the projectandof courseis willing to accept
theresponsibility



Chapter 5

CaseStudy: Gallery

We choseGallery asone of our researclsubjectsbecauseof its popularity and for

its obviousvalueto the cameraenabledmobile phoneusers.Also, Galleryhasactve
developerand usercommunitiesaroundit who are continuouslymaking Gallery a
betterproduct. This madeGallery an even moreattractve optionasoneof our aims
wasto seehow we could make the ideasof mobile friendlinessbetterknown and
appliedin opensourcesoftwareprojects.We startedvorking with Gallery1 andsoon
expandedo Gallery2 thatwasstill in its betaphaseatthetime. At thetime of writing

this, Gallery 2 Alpha 2 hasjust beenpublished.

5.1 Overview

Gallery’s homepagedescribeshe programasfollows: “Gallery is awebbasedsoft-
wareproductthatletsyou manageyour photoson your own website.You musthave
your own websitewith PHP supportin orderto install anduseit. With Galleryyou
can easily createand maintainalbums of photosvia an intuitive interface. Photo
managemenincludesautomaticthumbnailcreation,imageresizing,rotation, order
ing, captioning,searchingandmore’ Theadministratoof a Galleryinstallationcan
createmultiple useraccountswith differentpermission®n aperalbum basis.

TheGallery projectwasstartedn June2000by its maindeveloperBharatMediratta.
Thecurrentversion(asof 2004-08)is 1.4.4andGalleryhasa big userbasewith over
100 000 installs, accordingto their own statistics. Gallery 1.x is still underactve

http://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 extensibleand modulararchitecturealongwith somenew features.We
will discussmore aboutthe differencedater in this chapter The developmentof
Gallery 2 hasbeengoingon for abouttwo yearsnow andthefirst public release2.0
Alpha, wasmadeon July 18, 2004.

5.2 Programming Languages

Both Galleryl andGallery2 areprogrammedn PHP, Gallery2 alsousesaPHPbased
Smartytemplatesystemto separatehe userinterfaceandthe logic of the program.
As all datain Gallery2 is storedin adatabase$SQL is neededo querythedata.

5.2.1 PHP

PHP is a very populargeneral-purposscripting languagethat is especiallyuseful
for webdevelopmen{15]. Thenameof thelanguageas arecursve acrorym for PHP:
Hypertext PreprocessorPHP canbe usedon its own (commandine scripting)or it
canbeembeddedh HTML pagegsener-sidescripting).Figuress.1and5.2illustrate
thedifferencedetweerthesetwo methodsof usingPHPwith afamiliar Hello World
program. Both examplesare fully functional PHP programsand their outputsare
exactly thesame.

While PHPaloneis enoughfor commandine scripting,sener-sidescriptingrequires
awebsener. PHPcanwork with the web sener in two ways: asa sener moduleor

CGI (CommonGatevay Interface)processarPHP hasa direct moduleinterfacefor

mary popularweb senerssuchas Apacheand Microsoft IIS (Internetinformation
Sener).

Oneof the mostimportantfeaturesof PHP s thatit supportsa wide rangeof data-
bases. This allows easycreationof dynamicwebpages. The supporteddatabases
includedBase,|IBM DB2, Ingres,mSQL, MySQL, Oracle,PostgreSQLand mary
more. PHP also supportsODBC (OpenDatabaseConnectvity), an openstandard
databaseaccessnethodto connectto differentdatabasewithout a databasepecific
clientsoftware.

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</htmI|>
6 7>
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;
77>
8 </body>
9 </html>
Figure 5.2 Hello World example,embedded’HPcode.
5.2.2 Smarty

Gallery 2 makesextensve useof a Smartytemplatingengine.Smarty[27] is a PHP
basedtemplatingsystemthat is designedto make it easyfor web developersand
websitedesignergo separatehe layoutandthe look of a pagefrom the site’s logic.

Figure5.3shavsasimpleSmartytemplateandFigure5.4illustrateshow thetemplate
is usedin aprogram.

Usingtemplateshasmary benefitsover thetraditionalmethodof printing the HTML
in the applicationcode. The first advantageis thatit makesthe programmerstask
easierasthey do not needto worry aboutthe presentatiotayerandthe codeis easier
to readaswell whenall the HTML is somavhereelse. Secondly the designersan
modify the layout and presentatiorwithout making any changedo the application
code.Actually, thedesignerslo notevenneedto know PHP.

The third benefitis the closerelationshipthat templateshave with the actualpage
output. Comparedo mixing the applicationcodewith the HTML markup,the page
layoutis a lot easierto designwith a templateasit closelyresembleghe final out-
put. OtheradwantagesSmartyoffersinclude a built-in deluggingconsoleandeasy
extensionghroughplug-ins.

Thefirst time a templateis usedSmartycompilesit into PHP codethus saving the
time usedto parsethe templateon every consecutie request. The pageoutputcan
cachedoo, saving evenmoretime. Evenjust partsof 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 simpletpl - asimpleSmartytemplate.

1 <?php
2 i ncl ude ’'Smarty.class.php’;
3 $smarty = new Smarty;
4 $smarty->assign('message’, 'Hello  world?);
5 $smarty->display('simple.tpl’);
6 7>

Figure 5.4 A simpleprogramusingthe Smartytemplate.

StructuredQueryLanguagdgSQL) is acomputedanguagdor accessingndmanipu-
lating relationaldatabasedt is anANSI3/ISO* standardandis supportedy virtually
all majordatabased-or moreinformationandexamplesseeW3 Schools’online SQL
manuat.

Gallery2 moduledevelopersdo not needto write any SQL querieshemselesasthe
Gallery framework doesit for them. This will be coveredin moredetailin section
5.3.2.Gallery1 doesnot usea databasandthereforeSQL is notneededhereeither

5.3 Architecture

We wantedto make mobile friendly modificationsor modulesto both Gallery 1 and
Gallery 2 soit wasnecessaryo getto know the structureof both of the programs.
Whenwe startedour projectGallery 2 wasstill underheary developmentandchan-
ging oftensowe begunourwork with Gallery1.4. LaterwhenGallery2 hadreached
a more stablecondition we startedworking with that also. In this sectionwe will
outlinethe structureor architectureof bothof the Galleryversions.

Shttp://www.ansi.org/
4http://www.iso.org/
Shttp://www.w3schools.com/s gl /
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5.3.1 Gallery 1.x

Gallery 1 grew out of the needto have an easyway to publishonline picturestaken
with a digital camera.In the beginning it wasjust a small scriptfor sharingphotos
with afew people.New featureswereaddedoneby oneasthey wereneeded.As a
directresultof this the programlacksof ary realarchitecture.

Functionality

Thefunctionality of Gallery 1 consistof smallscriptssuchaslogin.php search.php
view_album.php andadd_photos.php Eachof the scriptsimplementsone logical
functionin the gallery. For example,login.phpimplementghe procesof prompting
theuserfor the usernamendpassverd, checkingtheir validity, andloggingthe user
into Gallery albums.phpis the file that takes careof renderingthe HTML for the
Gallery’s mainpagewheneer auserbrowsesthere.

Thefirst thing all the scriptsdo beforetheir own functionalityis to initialize the Gal-
lery. All work thatis neededo setup the Gallery is donein theinit.php file. This
loadsthe utility functionsin util.php, the properfile systemfunctionsdependingon
the platform (Unix or Windows), andthe currentinstallationsconfigurationinform-
ationin configphp During the initialization the differentclassesuchasAlbumand
Usergetloadedaswell asthe sessiorinformationandthelanguagesettings.

Layout and Themes

Oneof the main problemswith Gallery 1 is thatthe layoutis not clearly separated
from the programlogic. All the differentfunctionsrendermostof their HTML code
themseles. Therestof thelayoutcodeis in the html, html_wrap, andlayoutdirect-
ories. The navigationimagesandothersymbolsarein the imagesdirectoryandthe
default stylefiles arein the cssdirectory

Userscan createtheir own themesof skins. Skins are CSSfiles that override the
default valuesandattachedmagefiles. They areall locatedin subdirectoriesinder
the skinsdirectory Gallery 1 comeswith abouttwenty differentskins of which the
installations administratorcanchoosethe oneshelikesor createa new oneherself.
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Data Storage

All userdata(usernamegasswverds,emailaddressestc.) andtheimagesarestored
in aninstallationspecificdirectory Underthatdirectory albumshave their own sub-
directorieswhereall imagesandsub-allumsbelongingto thatalbum arekept.

In the userdatadirectorythereis afile calledalbumdbdat thatcontainsthe nameof

eachtop level aloum. Undereachalbum directorytherearethe files alboum.datand
photos.dat Thesefiles hold all the album detailsand photo propertiesrespectiely.

Eachof these.dat files is a serializedversionof a PHP object. In essencea serial-
ized objectis a string representationf the objects valueandit canbe easilystored
arywhere.

5.3.2 Gallery 2

As new featuresvereaddedo Galleryl it grew biggerandmorecomplex anddifficult

to maintainanddevelop becaus®f the lack of properarchitecture At that point the
developersdecidedto write everythingagain from scratchbut this time planit ahead
andcreatea solid, modularandextensiblearchitecturdor Gallery Theresultof this

work is Gallery 2.

MVC Pattern

Gallery 2 usesseveral designpatternsandcodingmethodologie$o make the system
easietto implementandunderstandi23]. Themaindesignpatternis theModel-View-

Controller(MVC) pattern.MVC patterns basicprincipleis to separatelatafrom the
logic anddisplay

Model or datain Gallery2 is arelationaldatabasevhereall theinformationis stored.
Currently Gallery 2 supportsMySQL, PostgreSQLand Oracle databasesut sup-
port for differentdatabasesanbe addedrelatively easy Datais thenprocessedy
controllersandfinally presentedo the userthroughaview i.e. the userinterface.

Figure 5.5 clearly shavs how the datais only accessedhroughthe Gallery Core
API (Application Programmingnterface),the modulesdo all the processingandin
additionto thethemeCSSfiles, all outputto the browsergoesthroughthe main.php
file.
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Figure 5.5 Thetop level architectureof Gallery2. The diagramis slightly modifiedfrom [22].

Gallery 2 Is Modular

All functionalityin Gallery2 isimplementedisingmodules.Thecoremoduleprovides
the framevork andsomebasicfunctionality like creatingusers creatingalbumsand
viewing images.All otherfunctionality suchassearchcommentingandslide show,
which arenot essentialare provided asseparatenodules.The administratorof the
Gallery installationscan install and then activate or deactvate ary combinationof
modulesthey wish.
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The only mandatorything for amoduleto have is afile calledmodulein thatshould
defineaclassextendingthe GalleryModuleclass.This classcontainsall thenecessary
functionality to install andinitialize the moduleso thatthe servicesprovided by the
modulecanbeused.

Gallery framework providestwo classesalled GalleryMew and GalleryContoller.
The variousmodulesof Gallery 2 mustextend (implement)theseclassesn orderto
processiserinputandrenderH TML to thebrowset

Other DesignPrinciples

Other patternsor methodologieghat Gallery 2 usesare templatesyedirect-on-post,
locking, andcodegenerationamongothers. The reasorbehindmary of theseprin-
ciplesis to protectthe dataintegrity. Anothermotivation is the easiermaintenance
andupdatingof the codebase.

Templatesare usedto help separatehe logic from the userinterface. Specifically
Gallery usesthe Smartytemplateenginethat wasdescribedn section5.2.2. It is a
powerful templatingsystemthat allows modificationsto the existing pagesandthe
designingof new templateswithout needingto changethe applicationcode. The
templatedesigneldoesnot evenneedto know ary PHP

Redirect-on-posimeansthat every time an operationis usedthat changeghe data
model(e.g.analbumis renamecbr apictureis deleted)theuseris redirectedo anew
page providing the operationwassuccessfulThis ensureshatpossiblereloadingof
the pagedoesnot have ary unwantedeffects. In casedike viewing animagewhere
thethemodeldoesnot changeheredirectis notused.Lockingis alsousedto ensure
thatthe datadoesnot getcorrupted.Beforeany changesaremadeto anitem, alock
mustbeacquiredor thatparticularitemandin somecasedor its parentitemsaswell.
This guaranteethatonly oneoperatioratatime canbe performedon ary objectthus
securingthe dataintegrity.

CodeGeneration

A goodexampleof striving towardseasiemmaintenanc@anda morerobustproductis
thecodegenerationAll Galleryentitiessuchasusersalbums,andimageshave XML

codeembeddedn their classdefinition commentanarked with specialtags. Figure
5.6shavs a partialclassdefinitionasanexample.
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1/* Abstract base class for all objects in the Gallery composite tree.
2 *

3 * @g2 <class-name>Galleryltem</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 cl ass Galleryltem_core ext ends GalleryFileSystemEntity {

12 /* Can this item contain children?

13 @92 <member>

14 @g2 <member-name>canContainChildren</ menber- name>
15 @g2 <member-type>BOOLEAN</member-type >

16 @92 </member>

17 @var int $_canContainChildren

18 @access private

19 */

20 var $_canContainChildren;

R R

Figure 5.6. Classdefinitionwith @g2specialcomments.

Thecommentineswith @g2tagsarethenstrippedfrom thefile andwe getthe XML

codeshawvn in Figure5.7. Whenthis XML codeis wrappedinsidea <class> tag
andadocumentypedeclarationDTD) is addedwe have awell-formed XML doc-
ument. Togetherwith the actualclassdefinitionthe XML codecannow be usedto
generataninterfaceclasswith all thenecessarget andset methodslIn addition,
Galleryautomaticallygeneratethe databaselefinitionsandaccesscriptssothatthe
developersdo not needto write a singleSQL commandhemseles. The XML code
canalsobeusedto generatdJML diagrams.

1 <class-name>Galleryltem</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 the classdefinitioncode.
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A SampleWorkflow

We usethefollowing URL to demonstrat&ow Gallery 2 works.
http://example.com/g2/main .ph p?g2_vie w=cor e:S howlt em&2_it emld=8
Parameterg2_view tells Gallery that it mustshow a view specifiedby the value
of this parameter The value, core:Showltem , meansthat the intendedview is
locatedin the ShowltemWw classin core module.

Gallerythenloadsthe view andpassesherestof the parameterso it. g2_itemld

is, clearlyenoughtheid numberof theitem the useris requestingo see.In this case
it would beanalbum. Theview loadsthealbum andrenderst onthescreerbasedn
thealbum’s settings.

Anotherimportant parameteithat could be usedis g2_controller . This tells
Gallerywhich controllerto useto procesghe userinput. Controllersareusedevery
time whenthe modelis updated datais addedremoved,or modified).

5.4 Community

Gallery hasa very actve communityof developersand usersaroundit. The com-
municationtakesplacein the discussiorforums,the developermailing list (gallery-
devel@lists.sowefoge.ned, andthe IRC channel(#gallery). The Gallery websité
gathersall theseresourcesplussomemore,togetherin oneplace.

Developers

Gallery projects SourceForge pagé lists 28 developers someworking with Gallery
1 andsomewith Gallery2. Thedevelopmenteamhasmary otherresponsibilitiesn
additionto writing thecode.Someof themmanagehe project,somedotesting,some
usersupportwhile otherswrite documentatiomndmoderatahediscussiorforums.

Membersof the core developmentteamseemto be very committedto the project,
contributing atleast5-10 hoursa weekeachto work with Gallery This commitment
canbe seenby thefastdevelopmentandquick repliesin the discussiorforumswhen
usersaskquestionor commenthe product.

Shttp://gallery.menalto.com /
"http://sourceforge.net/pro jects /gall ery/
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DiscussionForums

The discussionforums are an integral part of the Gallery usercommunity In the
forumsuserscanaskquestionsyeportproblems,and give feedback. Thereare (in
SeptembeP004)over 20000registeredusersvho have sentalmostl00000messages
to theforums.

Thereareforumsfor mary differentsubjects.Somearefor Gallery 1 and somefor
Gallery 2. Within justthesegroupsthereis a variety of subjectssuchasinstallation
and Configuation Help, CustomizingGallery, Sugyestionsand Feedbak, G2 Gen-
eral Developmentand G2 User Interface In additionto these thereareforumsfor
discussionon embeddingGallery into other applicationsand translatingGallery to
otherlanguagesndmuchmore.

Gallery Website

Gallery’s homepag®ffersalot of usefulinformationandresourcegor Galleryusers
anddevelopersaswell asfor anyoneinterestedo know moreaboutGallery From
thehomepageou canreadthelatestnewvs aboutGallery, getto know all its features,
andreadtheinstallationinstructions.

All thedocumentatiorior bothusersanddeveloperss availableon the site. Thereis
alsothepossibilityto submitbug reportsandfeaturerequestsOneinterestingoption
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 good on the small screenof a
mobile phoneor someother device. This meantchangingthe layout and scaling
images.In orderto beableto achieve thesegoalswe first neededo implementaway
of recognizingmobileuseragentsin additionto thesefeaturesve alsoaddedsupport
for thelmageUploaderincludedin someNokia mobile phonemodels(e.g.3650and
6600).All modificationsveredoneon Gallery1.4.3-pl2andthe ImageUploademwas
alsoimplementedasa Gallery2 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 wasto recognizethe mobile useragents. This is donebasedon the user
agentstringasreportedby theusers webbrowserandthelist of known mobilephone
useragentstrings.

In PHPtheuseragentstringis availablein the$ SERVER['HTTP_USER_AGENT]
global variable. Our list of known useragentstringsis storedin the mobile_term-
inal.php file asshowvn in Figure 5.8. The keys in the $screenSizes  array are
regular expressionghat matchdifferentuseragentstringsandthe valuesare screen
dimensionsof a respectre phonemodel. The keys are definedin the orderwhere
the mostspecificonescomefirst andthe mostgeneralkey comeslast. The orderof
the keys is meaningfulasarrayitemsin PHP areinternally storedin the orderthey
are assigned. For example,both Series60 and Series90 phonesusethe Symbian
operatingsystemandthis informationis in their useragentstring. If we hadthe key
'[.*?Symbian.*?/’ firstin the arrayit would matchboth models,which is not
whatwe wantsincetheir displaysizesaredifferent.

ThefunctionscreenSize() in Figure5.9shovshow we usethe$screensizes
array This functionis definedin the samemobile_terminal.phgile asthe array It
takestheuseragentstringasanoptionalparametewith anemptystringasthedefault
valuefor it. In lines5-14we checkif we arein the “force mode”. The force mode
meanghatGallerydoesnotactuallyreadtheuseragentstringbut thedecisionis made
basedon otherinformation. Forcingis meantfor testinganddemonstratiompurposes
andit will be betterdescribedaterin this section.

If the useragentstringis not givenasa parameteto the screenSize() function,
we getit from a sener variablein lines 17-19.Whenwe have the currentuseragent

1 gl obal $screensizes;
2/l Phones that use the Series 60 platform, e.g. Nokia 3650 and 6600.

3 $screensizes['/.*?Series ?260.%2/"] = array(width’ => 176, ’height’ => 208);
4/l Phones that use the Series 90 platform, e.g. Nokia 7700.
5 $screensizes['/.*?Series ?90.*?/" = array(width’ => 640, ’height’ => 320);

6
7/l The generic mobile phone using Symbian OS.

8 $screensizes['/.*?Symbian.*?/"] = array('width’ => 176, ’height’ => 208);
9

10/l this is for forcing & test cases

11 $default_screensizes['series60’] = array("width" => 176,"height" => 208);

Figure 5.8 Mobile useragentstringsin mobile_terminal.phfiile.
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1 function screenSize($useragent =" |

2 gl obal $screensizes, $default_screensizes;

3

4 [/l are we in force mode?

5 if (isset($_SESSION[force’)) {

6 swi t ch($_SESSION['force’]) {

7 case 'mobile”:

8 return $default_screensizes['series60];

9 case 'desktop’:

10 return null;

11 defaul t:

12 return null;

13 }

14}

15

16 /I if user agent is not specified, use the current from server
17 if ($useragent == ")

18 $useragent = $_SERVER[HTTP_USER_AGENT;
19 }

20
21 /I check if the wuser agent string matches any screen size key

22 foreach (array_keys($screensizes) as $key) {
23 i f (preg_match($key, $useragent)) {

24 return $screensizes[$keyl];

25 }

26}

27 return null

28}

Figure 5.9 FunctionscreenSize() returnsthe useragents screersize.

string we can compareit to the known useragentstrings. In lines 22—-26we step
throughthe $screensizes  arraystartingfrom the beginningandcomparesachof

thekeyswith theuseragentstring. If amatchis foundwe returntherespectie screen
dimensiornvalue.

Finally, in Figure5.10,we definea functionisMobileUser() thatreturnstrue

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

calls the screenSize() function. If the returnvalue of thatfunction call is not
null thenwe know thatin thelist of mobileterminals’displaysizesthereis a defin-
ition for our currentuseragent,andthereforet is amobiledevice.

1 function isMobileUser($useragent =" A
2 if (screenSize($useragent) I== null) {
3 return true;

4}

5 return false;

6}

Figure 5.1Q FunctionisMobileUser() recognizesnobileuseragents.
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The Force Mode

To malke testingand demonstratinghe mobile friendly Gallery 1 easierwe addeda
possibilityto force Galleryinto a certainmode(mobile or desktop)from the browser
Onthe Gallerymainpagewe addthefollowing line:

Terminalselection(current: automaticdesktop):Jautomatic| mobile| desktop]
wheremobileanddesktoparelinks to forcethe Galleryinto therespectie mode.The
line is createcby acommand include(’force.php’); ", whichwe addednto
thealbums.phdile. Thisfile is responsibldor displayingthe Gallerymainpage.The
contentf forcephpareshavnin Figure5.11.

First,in lines3-12,we checkif we arein theforcedor automaticnodeandprint the
appropriatenformationaboutthe currentstatusto the screen.Then,in lines 15, 20,
and25, we checkwhich exactmode(forcedmobile,forceddesktop or automatic)ve
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’;
3if (isset($_SESSION[force?)) {

4 echo ‘forced "

5} else {

6 echo 'automatic ;

7 if (isMobileUser()) {

8 echo 'mobile): "

9 } else {

10 echo 'desktop):

1}

12}

13

14 $link = '<a href="setforce.php?force=";

151 f ($_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" tittle="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

stecho ' . $auto . '&nbsp;|&nbsp;’ . $mob . ’&nbsp;|&nbsp;’ . $desk . T
32 echo ’'</div>';

33 7>

Figure 5.11 forcephpscriptcreatesa browsingmodeselectionink.
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1 <?php

2 session_start();

3if (isset($_GET['force])) {

4 sw tch($_GET[force) {

5 case 'mobile’:

6 $_SESSION[force’] = 'mobile’;
7 br eak;

8 case 'desktop”

9 $_SESSION['force’] = 'desktop’;
10 br eak;

11 default:

12 unset($_SESSION[force’]);

13 br eak;

14}

15}

16

17 header(’Location: ' . $ SERVER[HTTP_REFERER);
18 7>

Figure 5.12 setfocephpscriptsavesthe browsingmodeinformationin the session.

The setfocephpscriptthatgetscalledwhenthe userselectsaforcelink is shovnin
Figure5.12. The codesimply checksif theforce variableis setin therequesiand
thenupdateghe sessioninformationaccordingly In line 17 the scriptinstructsthe
users browserto loadtheoriginal pageagain.

5.5.2 Layout

If you narrov down your browser’s window, you will noticethatGallery’'s mainpage
adjuststhe layoutaccordingly However, thereis alimit to that. Whenthewindow is
narraverthanthecombinedwidth of thealbumiconandthealbumtitle, thepagedoes
notscaledown arymoreandsomeof it is left outsidethescreen Whenaccessinghe
pagewith a Series60 mobile phone,we seethatthe pageis approximatelytwice as
wide asthephonesdisplay Browsinganalbum with amobile browseris evenworse
asthe numberof picture columnsdoesnot changeevenif the screengetsnarraver.
Thisis adirectconsequencef thetablebasedayout. We wantedto modify Gallery
sothatthelayoutwould scaleproperlyevento the small 176 x 208 displayof Series
60 phones.

Gallery Main Page

We startedwith the Gallerymainpagethatis createdoy thealbums.phdile. Thefirst
problemwasthatthe album’s highlight image(albumsfirst picture)andalbum’s title
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andotherdatawereonthe samerow, ascanbeseenn the Figure5.13(a).Thelayout
of the main pageis doneusinga table: the album highlightimageis in onecell and
the album descriptionis in anothercell on the sametablerow. We addeda line of
codebetweerthesetwo cellsthatseparatethemto their own rows:

<?php if (isMobileUser()) { ?> <ftr><tr> <?php } ?>

Thisis areally simplemodificationbut it hasa big impacton the mobile browvset

Another problemwith the main pagewasthat the album title wasin a cell with a
nowrap attribute. Dueto this, long titles did notfit onthe narrav display Thiswas
fixed with the following small modificationthat simply doesnot print the nowrap
attribute if the useragentis amobiledevice.

<td <?=isMobileUser() ? 7 . ’nowrap?> class="title">

We alsochangedsomeof the align  attribute valuesfrom left andright to center
which makesthe pagelook betteron asmallscreen.

(a) Desktop (b) Mobile

Figure 5.13 Galleryin two differentlayouts:mobile anddesktop.
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The _getStyleSheetLink() in the util.php file chooseghe style sheetfor a

page.lt looksfor afile calledstandalone_styless If thefile doesnot exist thenthe

functionlooksfor astandalone_styless.defaultile. We modifiedthefunctionsothat

it first triesto find a standalone_style _mobitssfile. The mobile style sheetthanges
the backgroundandlink colorsandlink decoration.It alsodefineszeromaigins for

thebodyelement.

Onecommoncomponentor all the Gallerypageds the“*adminbox”. Theadminbox
is the box on thetop of the pagebelaw title. It hasonecell for text, for example“3
albums,18 images’, andcommandssuchaslogin, slideshow andphotoproperties
Thetext wasin onecell andthecommandsverein anothercell, bothcellsin thesame
row. Thiswasnotgoodfor themobiledevice asall thatinformationdoesnotfit onthe
display Admin box is definedin the layout/adminbox.indile. Betweenthetext and
commanccellswe addedthe samecodewe alreadyusedin the mainpageto separate
thetwo cellsinto their own rows. Theresultof all thesemodificationscanbe seenin
Figure5.13(b).

Album and Photo View

TheFigure5.14shows the default layoutof analbum pagein Gallery1. Thenumber
of columnsandrows canbe setindependentlyeralbum. On the narrav display of
amobile device thereseldomis spacgor morethanoneor two columnsof pictures.
Figure5.15shavs how we adjustthenumberof columnsfor mobiledevicesbasedn
their screersizes.Lines 1-2 areoriginal Gallery code. In caseof a mobile userwe
first find out the users screensizein line 5 (seeFigure5.9). In line 6 we calculate
the numberof picturesper pagewith the original settings,as we want to keepit
approximatelythe same.We resere 100 pixelsfor eachmobile versionof animage
(seesection5.5.3)andbasedn thatwe calculatethe nev numberof columns.Then,
in line 8, we adjustthe numberof rows accordingly

Thenavigationlinks above andbelon theimagein aphotoview (view_photo.phgile)

werealsoaproblem.They arein afixedwidth tablestructurewhichis toowide for a
mobiledevice. We changedhis by editingthenavphoto.indile. Now, whenamobile
deviceis accessinghephotoview, thenavigationlinks arein a<div> elemeninstead
of atable. Individual links (first, next, etc.) areinside<span>elements.This makes
it possibleto spreadhe links over morethanonerow, to make themfit on the small
screen.
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Figure 5.14 Gallery'slayoutfor album view.

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

2 $cols $gallery->album->fields["cols"];

3

4if (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 Adjustthe numberof picturecolumnsin album view.

Onemorething thatwe neededo changewasthe commentingfeature. Peoplewho
view the picturescanleave their commentsabouttheimagesif they want. The prob-
lem s thattheinput field is too wide, 30 charactersto fit on the small display We

changedhe codein the add_comment.phfile so thatwhene&er we have a mobile
useragentthe width of the commenttext box is 10 charactersnsteadof the normal
30 charactersThe commenterganalsogive their nameor emailwith the comment.
Thereis atext box for the nameandthe description*Nameor email.” is in front of

it. Text anddescriptionarein their own tablecellswhich forcesthemontothe same
row. We changedhis sothatin the caseof a mobile useragentthe text box andthe
descriptionarein thesamecell. This makesit possiblefor thetext boxto bewrapped
to thenext line thusfitting onasmalldisplay
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5.5.3 Images

Normally the picturesin Gallery aretoo big to fit on the small screenof the mobile
device andthereforewe needto adjusttheir sizes. Therearetwo placeswherethe
imageresizingcouldbedone:eitherwhentheimageis originally uploadedo Gallery
or onthefly whentheimageis viewedwith a mobile device. We choseto doit atthe
uploadtime. Althoughthe uploadprocesdakesa bit longerwhenwe do theresizeat
thesametime, we save time whenthe useris viewing the picturesandthereforeoffer
a betteruserexperience.

Adding Imagesto Gallery

Whenimagesareaddedo analbumits save() method(in file classes/Albm.php is
called. Thisis wherewe createthemobileversionsof theimages.Whenapicture.jpg
is addedto Gallery normallytwo otherversionsarecreatedor it: thethumbnailver-
sion picture.thumbjpg andthe intermediatesize versionpicture.sized.jpg We added
codeto thesave() methodthatcreatedwo moreversions:picture.mobilejpg and
picturethumbmobilejpg. Theseare compressedrom the original file by defining
theirwidthsto be 150and80 pixelsrespectrely.

We alsoneededo changdheclasses/Imge.phpsothatit would recognizeéhemobile
versionsof images.ThegetTag() methodreturnsthe <img> tagthatpointsto the
image. This tag is usedin mary placesthroughoutthe Gallery We changedthe
function sothatit looks for the mobile versionof theimageandusesthatwhenwe
have amobileuseragent.

Viewing Images

When usersare viewing the imagesGallery generates frame aroundeachimage
unlessthe administratohaschosemo frame. The size of the framedependsn the
sizeof theimage. Whenwe have a mobile useragentwe usethe mobile versionsof
theimagesandthereforeneeddifferentsizeframeaswell.

To alter the size of the frame we wrote threehelperfunctions. They are shown in
Figure5.16. ThefunctionadjustThumbDimensions() takesthe dimensionsof
the thumbnailimageasa parameteplus an optionalmaximumwidth parameter If
thethumbnailimageis widerthanthemaximumvalue(line 7), we setthewidth to the
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1 functi on adjustThumbDimensions($thumbsiz e, $maxwidth = 80) {
2 if (lis_array($thumbsize) || larray_key_exists('width’, $thumbsize)
3 || larray_key_exists('width’, $thumbsize)) {
4 return false;

5 }

6

7 i f ($thumbsize['width’] > $maxwidth)

8 $delta = $thumbsize['width’] | $thumbsize['height];

9 $thumbsize['width’] = $maxwidth;

10 $thumbsize['height'] = $maxwidth / $delta;

1}

[
N

13 return $thumbsize;

14}

15

16 f unct i on adjustAlboumThumbDimensions($thu mbsize ) {
17 return adjustThumbDimensions($thumbsiz e, 80);
18 }

19

20 f uncti on adjustThumbSize($size, $maxsize = 80) {
21 if (($size > $maxsize) || ($size == 0)) {

22 return $maxsize;

23}

24
25 return $size;
26 }

Figure 5.16 Helperfunctionsin util.phpto adjusttheimagesizes.

maximumvalueandcalculatethe nen heightkeepingthe sameproportions(lines 8-
10). ThefunctionadjustAlboumThumbDimen sio ns() is basicallyjusta short-
cutfor adjustThumbDimensions() . In someplacesGalleryonly usesonesize
parametefwidth) for imagesandin thosecasesve usetheadjustThumbSize()
function.

The main pageof Galleryis printedin the albums.phgdile. Wheneachof the album
highlight (or thumbnail)imagess preparedor outputwe checkif it needsadjusting.
This is doneby addingthe codeshovn in Figure5.17. We usethe samecodealso
in view_allbum.phpexceptthat we call the adjustThumbDimensions () func-
tion instead. Below every image Gallery writes the nameof the file and a view
count. Theseare printedin a table thatis of the samewidth asthe image. Gal-
lery getsthis value from the $gallery->album->fiel ds[ th umb siz e’ ]
variable. Wheneer we have a mobile useragentwe replacethat with a call to the
adjustThumbSize() function. Finally we modifiedthegetThumbnailTag()
functionin classes/Alomitem.phsothatit callstheadjustThumbSize() func-
tion whena mobiledevice is accessingsallery
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1if (isMobileUser()) {

$dimensions = adjustAlboumThumbDimensions(array(’ wid th’ =>$i Width,
'height'=>$iHeight));

$iwidth = floor($dimensions['width’);

$iHeight floor($dimensions[height']);

$scaleTo $iwidth;

N o g~ wN

Figure 5.17 Adjustingthedimensionf analbum thumbnailimage.
5.5.4 Image Upload Module

Someof Nokia’s mobile phonemodels suchas3650and6600,have a built-in Image
Uploader This allows phoneownersto uploadpicturesstraightfrom their phoneto
ary sener thatsupportshe ImageUploadprotocol. Oneof the goalsof our project
wasto implementthe supportfor this servicein the Gallery software. We did this for
both Gallery1 andGallery 2 andthis sectiondescribesow it wasdoneon thelatter.

Image Upload Server API

The protocol specification mageUpload Sener API versionl.1, "describesanin-

terfacethatis usedto uploadimagesfrom a terminalto RemoteStorage(RS). The
goalisto provide asetof callsthatcanbeusedin upcomingimagingphonesareeasy
to implementat both the phoneandsener end,andarefutureproof,in thatthe same
protocolwill beusefulfor along periodof time." [11]

Beforeusingthe servicea phoneownerneedgo storethe RS’s addressn theIlmage

Uploaders settings.Theusernameandpassverd canalsobe savedor typedmanually

at every upload. The userselectsanimagehe or shewantsto uploadandstartsthe

uploaderon the phone. The phonewill thenconnectto the addresgprovidedin the

settingsandsendthe usernamendpassverd with the request.The sener responds
with alist of theservicest provides.

The client on the phonecannow askfor a directorylisting or decideto createa new
album. Finally, afterthe uploaddirectoryis choseror createdtheimageis uploaded
to the sener. At ary point the sener canreturnan error codeif the authentication
fails, thereis anameconflict, or for any otherpossiblesener sideerror. Theuserwill
be notified of theerrorandheor shecantry to uploadagain.
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TheAPI specificatiordefineghefollowing interface(thenumbersn bracletsreferto
sectiondn the specification).For minimum functionality, thosemarked with * must
beimplemented.

e Login * (5.2) Attemptsto log userinto RS.

e Remote Storage Capabilities * (5.3) Retrieves a list of URLSs that
correspondo the serviceshe RSin questionprovides.

e Create New Directory * (5.4)Createsanew directory
e Upload * (5.5)Uploadsafile from thedevice into RS.

e Retrieve  Directory Listing * (5.6)Fetcheslist of usersdirectories
from RS.

e Retrieve  Album Contents Listing (5.7)Retrievesthelisting of files
from wanteddirectory

e Retrieve  Single Item (5.8)Downloadsanitemfrom RS.

e Delete Directory (5.9)Deletesadirectoryandits content§rom RS.

Delete Item (5.10)Deletesasingleitemfrom RS.

Our moduleimplementsonly the minimum functionality, asthis is sufficient for the
mobile phones ImageUploaderto work. From Figure5.18it is easyto seewhich
files andclassesmplementeachof theabove functions.

module.inc

Gallery2 hasamodulararchitecturgseesection5.3.2),which allows theextensionof
functionalityby justaddingnew modules.Usingexamplesrom theexisting modules
we startedto createour own module.

Theonly mandatorycomponenbf amoduleis amoduleincfile. It mustdefineaclass
that extendsthe GalleryModuleclass. Our moduledefinesa classcalled NokiaUp-
loadModuleandit overridessomeof its parents memberfunctions. Thesefunctions
andashortdescriptionof whatthey do arepresentedn thefollowing list.
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e NokiaUploadModule() is the constructoandit setstheid, name version
numberandthe descriptionof themodule.

e install() updategheversionnumberif themodulehaschanged.

e needsConfiguration() checksif all the necessarparametersresetin
thedatabaself they are,it returnsfalse , meaningno configurations needed.
Otherwiseit returnstrue .

e getConfigurationView( ) returnsthe nameof the configuratiornview, in
this casenokiaupload:Configue.

The moduleinc really is just the installerfor the module. The real functionality is
implementedn several otherfiles. Initially, whenwe createcthe module,it hadthe
structureshowvn in Figure 5.18. However, after we offeredit to be includedin the
official Gallery 2 codebaseandit got acceptedthe Gallery developmenteammade
somechangedo it.

TheGalleryteamaddedhe configurationview (Configinc) andthewholetestdirect-
ory with all the unit tests. They alsostreamlinedhe modules structureby combin-
ing all helperclassesn the ImageUploadApi.clas$ile andrenamingit to ImageUp-
loadHelperclass Constandefinitionsin constants.inaveremovedthere,also. Log-
File.classwasremovedandthecodewaschangedo useGallery’'sdebug() function
instead.Figure5.19shaws the currentstructureafterall thesechangegsomedetails
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 thelmageUploademodule.
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1|_ Configure.inc

2 |_ DirectoryListing.inc

3|_ Login.inc

4|_ NewbDirectory.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 tc las s

17 |_ NokiaUploadDirectoryListingContro lle rTestc las s
18 |_ NokiaUploadLoginControllerTest.cl ass

19 |_ NokiaUploadNewDirectoryController Test.c lass

20 \_ NokiaUploadUploadControllerTest.c las s

Figure 5.19 Thecurrentstructureof thelmageUploademodule.
The Module Functionality

We take, as an example,the ImageUpload API’'s Retrieve Directory Listing com-
mandto shav how the moduleworks. When a phoneowner usesthe Image Up-
loaderto uploadimagesto Gallery 2, the phonefirst connectso Gallery andlogs
in. Thenit asksthe remotestoragecapabiltieslist whereit chooseghe Retrieve
Directory Listing command.In our modules casethe command addresss some-
thing like http://server.com/galle ry 2/ man. php?g2_controll er=
nokiaupload:DirectoryL is ti ng

WhenGalleryrecevesthis requestit knows to look for the DirectoryListinginc file
(seeFigure5.20) in the modules/nokiauploadirectory Gallery readsthe file and
triesto loadthe DirectoryListingContller class.If this succeedshenGallerycalls
the handleRequest() methodof the class. This methodreturnsan array con-
taining threekeys: delegate , status , anderror . delegate tells Gallery
whichview to delegatethecontrollerresultsto. In this caseit is DirectoryListingVew
(alsoin Figure5.20)in the nokiauploadmodule. status anderror valuesare
passedo the view. The statusinformationis the directorylisting returnedfrom the
getDirectoryListing() function (seeFigure5.21). error is meantfor de-
liveringerrormessagefom the controllerto the templatefiles to be displayedo the
user Theuploadmoduledoesnot have auserinterfacesotheerrorinformationis left
empty
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1 GalleryCoreApi::requireOnce(

2 dirname(__FILE_ ) . ’Iclasses/ImageUploadHelper.clas s’);

3

4 cl ass DirectoryListingController ext ends 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);

1}

12}

13

14

15 cl ass DirectoryListingView extends GalleryView  {

16 function isimmediate() {

17 return true,

18}

19

20 function renderimmediate($status, $error)  {

21 gl obal $gallery;
22

23 $reply = array($status['success’] . "\,

24

25 i f ($status['success’] == NOKIAUPLOAD_ERR_NOERR)
26 $dirNum = count($status['albums’]);

27 $reply[] = $dirNum . "\r\n";

28 $reply[] = "3\n\n"; /I Lines per directory (id, parent id and name).
29 foreach ($status['albums’] as $album) {

30 $reply[] = 'Dld=" . $album[id’] .o"\\n";

31 $reply[] = 'PId=" . $album[parentid’] . "\n\n®;
32 $reply[] = 'DirName=". $album['name’] . "\nn";
33 }

34 } else {

35 $reply[] = "Couldn’t fetch directory list.\n\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 ImageUploaders DirectoryListing controllerandview in DirectoryListingincfile. The
codeis fully functionalbut detailsirrelevantfor this examplehave beenleft out.

The getDirectoryListing() functionfetchesall IDs of thealboumswherethe
currentuserhaspermissionto add dataitemsi.e. pictures(line 12 in Figure5.21).
After checkingthattherewereno errorswe loadthealbumsin line 19. Then,in lines
24-35,we gothroughall thealbumsandfetchthe D, name,andparents ID for each
album. Thefunctionreturnsthealbum informationalongwith thesuccesgodeto the
controller Thisis thestatus thatis thenpassednto theview.

TheDirectoryListingVew classin Figure5.20definegwo functions.Theisimmediate()
function alwaysreturnstrue . This tells Gallerythatno templatesareusedbut this
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1 define((NOKIAUPLOAD_PROTOCOLVERSION’, '1.00%;

2 define(NOKIAUPLOAD_ERR_NOERR’, '0%;

3 define(NOKIAUPLOAD_ERR_DIRLIST’, 2'):

4

5 functi on getDirectoryListing() {

6 gl obal $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 addDataltem permission. */
12 list($ret, $albumlids) = GalleryCoreApi::fetchAllltemlds(

13 ‘GalleryAlbumitem’, ‘core.addDataltem’);

14 i f ($ret->isError() || count($albumlds) < 1) {

15 return $status;

16}

17
18 /* Load albums and get their names. */

19 list($ret, $albums) = GalleryCoreApi::loadEntitiesByld ($al bumids );
20 if ($ret->isError()) {

21 return $status;

2 }

23
24 foreach ($albums as S$album) {
25 $id = $album->getld();

26 $parentld = S$album->getParentld();
27 $name = $album->getTitle();
28 i f (empty($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 $albumDatal] =
34 array('id’ => $id, ’parentid’ => $parentld, ‘name’  => $name);
35}
36
37  S$status['albums’] = $albumData;
38  $status['success’] = NOKIAUPLOAD_ERR_NOERR;
39 return $status;
40}
Figure 5.21 FuntiongetDirectoryListing() in ImageUploadHelpeclass Thecodeis fully

functionalbut detailsirrelevantfor this examplehave beenleft out.

modulerendersall outputitself. Then Gallery calls the renderimmediate()
function and passestatus asa parameter In lines 25-36the album information
is extractedfrom the status  arrayandformattedfor printing accordingto the fol-
lowing model:

errorcode<newline>

NumberOfDiectoriexnewline>

LinesRerDirectorycnewline>

Dld= Id<newline>

Pld= Pld<newline>

DirName= Namenewline>
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5.6 Summary of Gallery Experiences

Our projecthadtwo goalsfor ourwork on Gallery software. Firstly, we wantedto try
outanddemonstrat®ur ideasaboutmobile friendlinessandhow to modify existing
systemsgven large ones,to adaptto the needsof mobile useragents.Gallery was
chosenas one of our tamgetsbecausef its greatpotentialfor mobile usersandthe
popularity of the software. Secondly we were interestedto seehow the ideasof
mobile friendlinesscould be promotedn the opensourcesoftwarecommunities.

Gallery1 hasmary active developersandtensof thousandef users.Galleryhasbeen
developedfor overthreeyearsandit hasmary usefulfeatures However, asthedevel-

opmenthasbeenveryincrementabndwithoutaclearplanfrom thestart,Galleryhas
grown into quite a comple program.For thatreasonthe Gallery developmenteam
decidedthat a completerewrite of the software wasneeded.After abouttwo years
of developmentthefirst releaseGallery 2 Alpha, wasmadein July 2004. Gallery 2

hasa modularextensiblearchitectureandusesa databas¢o storeall the data. Most
of our modificationsveredonein Gallery 1.4.3but we alsocreatedanimageUpload
modulefor Gallery 2.

Thefirst steponthewaytowardsa mobilefriendly Gallerywasto make it avareof the
mobile users.This wasdoneby collectinga smalldatabasef useragentstringsthat
identify the differenttypesof mobile devicesandtheir respectre displaysizes. The
datawasthenmadeavailableto Gallerythroughtwo functions:isMobileUser()
andscreenSize() . Theformerreturnstrue if theuseragentstringbelongsto a
known mobile device andlatterreturnsthe screersizeof the mobile device.

Next we could startto modify the userinterfaceto a more suitableversionfor the
mobile devicesandtheir small screensThis meantmakingmodificationsto the lay-

outandscalingimagedo smallersizeswheneer Gallerydetectsamobileuseragent.
Thelayoutmodificationsveremainly concerneavith alteringthetatkularlayoutstruc-
ture,sothatimagesandotheritemscould easilybetiled in oneor two columnswere
neededThisfreestheuserfrom horizontalscrollingof thepagesvhichmakesbrows-
ing muchmorecornvenient.Imagehandlingwasmodifiedsothatwhenusersaddnew

imagesto Gallery mobile versionsof theseimagesare automaticallycreated. Mo-

bile thumbnailpicturesare 80 pixels wide andfullsize picturesare 150 pixels. The
originalimagesijf they arebiggerthanthat,arenever sentto the mobile browvser

We alsoaddeda small scriptthatenabledusto testthe mobile friendly Gallery with
a desktopbrowser The scriptaddsa link to the Gallery’s main pagewherethe user
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canforce Gallery into the mobile or normal desktopmode. This makesit easyto
demonstratéhe modificationsandtheirimpactin bothdesktopandmobile browsers.

The module we createdfor Gallery 2 implementsthe Image Upload Sener API
definedby Nokia. The moduleallows mobile phonesthat supportthe Image Up-
load protocolto connectto Gallery anduserscanuploadpicturesstraightfrom their
phonego their Gallery account.Imageuploaderenabledmobile phonesncludethe
Nokia 3650and6600models.

We publishedhelmageUploadmodulein the Gallery2 discussiorforum andoffered
it to beincludedin Gallery The developersacceptedhe moduleandsinceGallery 2

AlphaZ2 it hasbeenapartof Gallery TheGalleryteammadesomechangeso thecode
to make it betterfit in the Gallerysmodulesystemandcodingstandards.They also
addedtestcasesand a configurationview but for the mostpartsthe coderemained
the same. Already, whennot yet includedin Gallery the modulewas available for

downloadingon our own sener andsome20 peoplehave downloadedit sofar. One
of themsaid: “Thiswasreally the modulel waswaiting for, althoughl didn’t know
thatthreedaysago. | never knev mynokia6600hadanimage uploader Thismodule
malesthingsmud easierthantransferingthroughemail”

The Uploadmodulewasour mostnotablecontritution in makingmobilefriendliness
betterknown in the Gallery developmentcommunity We hadsomediscussiorabout
mobilefriendlinessn thediscussiorforumsbut atleastsofarthey have not produced
ary visible effect. Someof Gallery’s main developersseemednterestedn theidea
of mobilefriendlinessbut their priority is to first getGallery 2.0 readyandpublished.
After thatthereis time to think throughthe mobile friendly conceptand seehow it

canbe bestappliedto Gallery Our mobilefriendly Gallery 1.4.3is availableon our
websité andhasbeenad\ertisedin Gallerydiscussiorforumsbut hasnotresultedn

ary contactdrom the Gallerydevelopers.

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



Chapter 6

CaseStudy: LiveJdournal

Onegoalof our projectwasto addmobilefriendly featurego anexisting opensource
web logging, alsoknown shorterasblogging, service. LiveJournalLJ) waschosen
amongstseveral available blogging servicesbasedon its popularity The beginning

of this chapterconcentrates explainingwhatLiveJournals, how it worksandhow

it is being developedusingcommunitiesas a channelof information. Later on we

will introducethereademwith the programmindanguage®ehindLiveJournabefore
finally goinginto the solutionsneededwvhile implementingmobile friendly features
onLiveJournal.

6.1 Overview

Todaybloggingis a popularway to presere your memoriesanddaily events. It is
pretty muchthe sameaskeepinga commondiary or journal but it is doneover the
Internet. Blogging alsoprovidesa possibility to have joint diarieswith your friends
anda controlover who canview certainentriesin your journal.

LiveJournals oneof the mostpopularbloggingserviceproviderstoday[38]. It has
a wide userbasetotaling over threemillion bloggerswhereabouthalf of themare
from the United States.At the momentover onemillion of all thoseusersareactive
which meanghey have updatedheir blogsduringlast30 days. For LiveJournathis
meanghattheir senersreceve approximately250 journal updategper minute[19].

For this, andthe 2.8 million requestperhourandothertasks,LiveJournahasabout
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80 computersunningthewhole system?24 hoursa day, sevendaysaweek(i.e. 24-7)
[10]. Otherpopularbloggingservicesncludee.g.Blogger xangaandtBLOG.

LiveJournabffers two typesof accountdor new users.A morefavouredoneis the
FreeAccountwhichis, asthe namesays,free. The otherone,namedPaid Account,
offersmorefeaturean returnfor the money paidfor it. Therealsoexistsanaccount
calledEarly Adopterfor usersregisteredbeforeSeptembed 4, 2000anda Perman-
ent Accountfor LiveJournaktaf. Everyonewho is 13 yearsor older cancreatean
accountor themselesandstartblogging.[17]

Onceanaccounthasbeencreatediserscanstartto updatetheir journals,uploadsome
userpictures generate personaprofile anddefinewhich otherLiveJournalisersare
theirfriends.Usersaregivenapossibilityto find otherbloggersby searchingor them
basedninterestslt hasbeenmadepossibleor userso changeheappearancef the
pagesmodify thelooks of own journalandchoosea preferredmoodicon setto use
with journalentries.Journalaccessanbe definedaseitherpublic, privateor friends
only. Any combinationof theseis possiblebecausehe securitylevel is definedone
by onefor eachentry. If the securitylevel is setto public everybodycanview your
journalentries.Ontheprivatelevel you arethe only oneallowedto view yourentries.
Thefriendsonly settinglets just thosepeoplewho you have definedasyour friends
to readyourjournal.

Onceusershave madesomeentriesto their journals, other people,who have the

right to view thosejournalsor actuallythe entriesin them,canpostcommentson the

entries.Besidegournals,userscancreatecommunitiefor commoncausesAll users
interestedn aspecifictopic, whichacommunityhasbeencreatedor, canmake posts
to it. In thecaseof thecommunitybeingclosed,userscannot make poststo it before
they have beenacceptedas membersof the community by one of its maintainers.
Furthermoresomecommunitieshave moderatorsvho may rejectmemberandnon-

memberpostingsf they arenotrelevantfor thecommunity [16]

Thefeatureslescribedbore comewith theFreeAccount. ThePaid Accountprovides
severalmorefeatures.It givesusersanaccesso a directorysearchthatallows them
to find otherusersbasedon location,journal updatetime, users ageandsomeother
options. A few otherfeaturesprovidedincludeanincreasechumberof allowed user
pictures,the possibility to embedpolls into journal entries,a LiveJournalemail ad-
dressandtext messagingo otherLiveJournalisers.[16]

LiveJournals anopensourcevebbasedapplication.Becauséhesourcecodeis open
it meanghatanyonecangetit for free andsetup their own LiveJournalweb sener.
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For the developmentandsourcecoderepositorythereis livejournal.og which is the
“non-profit” wing of livejournal.conf21]. livejournal.og offersthelatestversionof
the sourcecodestraightfrom the CVS (ConcurrentVersionSystem)epositoryor as
a downloadablepackageincluding an older, but without fail, stableversionof the
sourcecode.

6.2 Architecture

LiveJournalusesApaches version1.3.x with version1.x of mod_perlto run the
service. For registeredusers’information, journal entries, etc. LiveJournalusesa
MySQL databaseThe softwareandfunctionality behindLiveJournaktanbe divided
into threesections:basicpagesjournal pagesanda numberof CGl scriptsandPerl
modules.

The first oneis, aswe call it, basicpageswhich are webpagedike login, logout,
updatejournal, edit friends, edit personaiinfo andto-do. This sectioncontainsthe
functionalitywhich handleghe userinterface,boththelook of it andary inputsiniti-
atedby users.Themajority of thesepagesarecreatedusingBetterMarkupLanguage
(BML, section6.4.2).

The secondsectioncontainsjournal pages,which differ from basic pagesbecause
they arecreatedusingStyle Systen (S2,section6.4.3)insteadof BML andthey all
concerntheactualjournal. As for basicpagesthis sectionhandlesuserinputsandthe
look of theinterfacefor journalpages.

Thethird andfinal sectionconsistof CGI scripts,writtenin Perl(section6.4.1),and
somePerlmoduleswhich both areusedby basicpagesandjournal pagesto helpin
creatingtheir content,identifying usersupdatingjournals,handlinginputs,etc.

6.3 Developers& Communities

Accordingto livejournal.conthereis currentlya core group of eight peopledevel-
oping LiveJournal18]. Besidestheseguysthereare aboutfifty haclerswho make
contritutionsfor LiveJournaby sendingin patcheq420]. WhenLiveJournais con-
sideredhacleris aword usedto describehoseprogrammersvho do their own modi-
ficationsto the software.
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Onewritten rule for LiveJournahaclersis to talk aboutthe changeghey areabout
to embarkon or just did at LiveJuornak |lj_dev communityto avoid duplicatework
[21]. And whatwould be a greaterplaceto discussaboutdevelopmentthan using
LiveJournak own community featurefor it? Not only haclers but also otherre-
gisteredLiveJournaluserscan postto and commenton this communityaslong as
their messagesontinueto be appropriate.

li_dev is not the only communitythatis relatedto the developmentprocessof Live-
Journal. suggestionsis a communitywhereregisteredLiveJournaluserscan make
suggestionsboutwhatwould be a cool new featureor whatshouldbe changedrom
thecurrentversionin orderto make LiveJournakvenbetter Anothercommunitythat
is closelytied up to the developmentprocesss |j_test This communityis a place
for the developersand haclersto announceand discussrecentcodechangedo the
LiveJournalTestSener*. [17]

Therearealsomary morecommunitieswhich aresomeha connectedo the devel-

opmentprocessof LiveJournal.lj_sysdocandlj_useroc are communitieswherea
conversationaboutthe documentatiomprojectis keptup by the developers.Common
topicscould be the useof XML in documentationgontentsof guidesandFAQ, and
errorson documentation.Again it is possiblefor regular LiveJournalusersto tell

their opinion aboutdocumentatiorby issuingcomments.lj_supportis a community
for LiveJournalolunteerdo discusghe possiblewaysto helppeopleto usethe site.
It is not, though,a placefor regular usersto askquestionsabouthow to usethesite.
OtherLiveJournakelatedcommunitiesexist alsobut they arenot soimportantfrom

our projects, nor LiveJournablevelopments, point of view. [17]

6.4 Programming Languages

LiveJournahasbeenmainly built usingthreedifferentprogrammingandmarkuplan-
guages.TheselanguagesrePerl,BML andS2. Whateachlanguages purposes in
LiveJournalandwhat kind of languageshey arewill be describedn the following
subsectionsBesideshe obvioususeof HTML, someJaraScriptis alsousedto help
out the designand functionality of the userinterface. For databasejueryingLive-
JournalusesSQL (section5.2.3).

Ihttp://test.livejournal.or ol
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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 acrorym but it hasbecomeone,
well actuallya backrolym, becausgeoplehave inventedmeaningfor its eachletter
afterwards.Anyway, Perlis shortfor “PracticalExtractionandReportLanguage’but
it hasalsobeenreferredto as“Pathologically Eclectic RubbishLister”. Both have
beenendorseddy Larry Wall, the developerof Perl, so thereis no pointin arguing
which oneis correct. Oneof Perl's mottosgoes“There’s morethanoneway to do
it” andwith our experienceof Perl we could sayit is absolutelytrue. LiveJournal
usesPerl e.g.for databaseperationsandfor help on generatinghe userinterface.
[37][41][3]

Originally Perlwasdevelopedby oneman,Larry Wall, andit wasreleasedn 1987
when he also decidedto make the compilerandthe sourcecodefree for everyone.
Ever sincePerl hasbeenpublicly available and until nowadaysit hasbeendistrib-
utedunderGNU GeneralPublic LicenseandArtistic License.Fromits releasedate
Perlhasgaineda hugenumberof fansandsomeof themhave even madetheir own

contributionsfor Perl by developingit further This is mostly shavn in the number
of optionalPerlmodules.Therearehundredsof modulesfreely availableat CPAN?

(Comprehensie Perl Archive Network). [4]

Perlis designedo have goodandstrongtext processingbilities. This is onereason
why thelanguagéasbecomepopularamongsprogrammersvriting CGI scripts.Be-

sideswebprogrammingandtext processingPerlis widely usedin graphicalinterface
programming databaseccessand systemutilities. Perlis aninterpretve language
andits interpreteris written in C. Thisis no surprisewhenyou considerthe factthat

Perldervesfrom C. Amongstmary othertools andlanguagederl also hasherit-

agefrom sedandawk. Like mostother modernprogramminglanguageserl also

hasobjectorientedfeatures However, the differencebetweerregular Perlandobject
orientedPerlis notthatbig asit is betweenC andC++. [3][4]

6.4.2 BML - Better Markup Language

The motto for BML is [9]: BML - “Becausesmartwebmastersre lazy webmas-

ters...”. The following paragraphaill describesomecharacteristicof this lan-

2http://www.cpan.org
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guageandalso,in parallel,try to revealif the mottois true or not. BML wasmostly
developedby Brad Fitzpatrick, Brad Whitaker and Matt Wilson. It wasdesignedo
help to make a consistentooking websiteand alleviate their maintenanceandalso
becauséHTML codelooksugly [9]. BML is a sener-side markuplanguagewhich
meansjn practice thatBML files arecorvertedto HTML onthesener beforesend-
ing themto theclient. Actually, aBML file isanHTML file with someBML blocks
init. A blockis justanothemamefor amacro,soBML canalsobecalledasasimple
macrolanguageBlocksconsistof chunksof HTML andpossiblyotherBML blocks.

[8][9]

BML blockscantake parameterswhich allows programmergo useblocksastem-
plates. Becauseof the fact that BML blocks are executedon the sener it is also
possibleto write blocksthatarenot just staticbut dynamic. Within the BML system
thereareafew coreblocksthatarepredefinedyaiting for programmerso usethem.
One of theseblocks and presumablythe mostusefulis the main core block called
_CODEThis block allows executionof Perlcodewithin the BML file. Perlcodeis
alsoexecutednthesenerandtheresultmustbeeitherBML, whichis thencorverted
to HTML, or HTML. [8]

The main purposeof BML is to helpin creatingand maintaininga consisteniook
throughouta website. It allows usersto define a headerstyle, for example, and
wheneer the style is usedit producesthe samekind of headers. If usersshould
wantto changethe style of their headerall they have to do is to make the changeto
oneplace. Thisis thereasorwhy BML is usedin LiveJournalto helpin makinga
similar look over the pageqexcludingthe usercustomizablgournalpages)|8]

6.4.3 S2- Style System?2

S2is aprogrammindanguagehatgivesusersandprogrammergull controloverthe
appearancef their content. In otherwordsit helpsprogrammersandusersto cus-
tomizethelook of their layouts. Also, simplegameslike Tic Tac Toe have beenim-
plementedy justusingS2. Thelanguagevasdevelopedmostly by Brad Fitzpatrick
andMartin Atkins. It wasdevelopedfor the journal pagesof LiveJournalandfor a
photo-hostingservicecalled FotoBuilder but it could also be usedin variousother
projectsaswell. Thelanguages syntaxmainly resembled$erl, C++andJava. S2is
actuallya secondyet completelydifferentandrewritten, versionof the LiveJournal
original templateenginewhich is now referredto as Style System1 (S1). S1is still
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usedin LiveJournalalongwith the new style systemS2 becausenot all usershave
updatedheir journalsto S2.[42][6]

S2is anobjectorientedprogramminganguagevhich thereforeallows declaratiorof
classesvith memberfunctionsandvariablesalongwith normalvariablesandfunc-
tions. S2sourcecodeis compiledinto Perlandexecutedonthesenerduringrequests.
SomeS2 functionshave beenspecifiedasbuilt-in functionsandarewritten in Perl.
Thesefunctionsform anenvironmentwhichis calledthe S2subsystemS2introduces
a new featureto programminganguage<alled propertieswhich arenot specificto
objector classbut to a layer Propertiescan be strings,integers, hex color codes,
etc. S2includessix layers:core,i18nc(i18nis shortfor internationalizatiorbecause
therearel8 lettersbetweernii’ and’n’; letter’c’ standdor core),layout,il8n,theme
anduser(Figure6.1). Eachlayer hasa specificmeaningand someof theminherit
functions,variablesandpropertiedrom otherlayers.[42][6]

All S2layershave adifferentpurposeandthey arelistedon the following list [42]:

coreis therootlayer It givesdefaultimplementatiorto all classesandmember
functionsspecificto thewholewebsite.

e i18ncis core'sinternationalizatiodayer Thecore itself is in onelanguageand
every i1l8nc layer addsone newn languageto it. This canbe doneby overrid-
ing the textual string propertiesin the core simply by just translatingthemto
anotherdanguage.

¢ layoutspecifieoneparticularlayout. In otherwordsit describesiow thepages
shouldlook like. layoutis a subclasf core andasin otherobjectoriented
languagesin S2 nev memberfunctionsandvariablescanbe addedwhile in-
troducingnew propertiesandoverridingold memberfunctionsandvariables.

e i18nis a subclasof layout Likeil8ncis to core, i18nis to layout In other
wordseveryil8nfile addsonenew languageo thelayoutlayer

e themaes alsoa subclas®f layout Its meaningis to provide a setof suggested
valuesfor layouts propertieslit is mainly usedto provide colorthemesout also
otherpropertiescanbe overridden.

e The userlayer alsoinheritslayouts functionality It is meantto storeusers
preferences.
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core
LF
| |
i18nc layout
2
| |
theme 118n user

Figure 6.1 Hierarcly of S2layers.

S2alsooffersa methodfor documentationwithin the sourcecode. After every func-
tion, variable, propertyand headerof classthereis the possibility to entera small
chunk of text to describeits meaningor functionality From thesepiecesof text a
shortdocumentatiortanbe generateciutomatically AnotherfeatureS2 providesis
aweb userinterfacewhich allows usersto easilychangethe valuesof their layout’s
properties[42]

6.5 Mobile Friendly Features

Amongstthe hugenumberof LiveJournaluserstherearealsouserswho own mobile
devicesandwould like to usethe servicealsowith thesedevices. Thatwasthe prob-
lemwe startedto work on, how to getthesite’s contentsuitablealsofor deviceswith

asmallerdisplay This sectiondescribe$iow the mobile devicesarerecognizedvith

the useof a useragentstring, how layoutissuesveresolved, whatkind of problems
we encounteredluring the processandwhat were the 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 webpageas a mobile device or aregular desktopcom-
puter Next we neededo find out a suitableplaceto do this. Becausd.iveJournals
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1 ny $user_screen_size = undef;

2 $useragent = CGl::user_agent();

3foreach $key (@screensizekeys) {

4 if(Puseragent =~ $key) {

5 $user_screen_size = S$screensizes{$key};
6 | ast;

7}

8}

oreturn $user_screen_size;

Figure 6.2 Findingdevice’s displaydimensiondasedn the useragentstring.

dividedin two sectionspasicpagesandjournal pageswe actuallyneedto find two
differentplacesto detectdevices. For basicpageghis placewould be the beginning
of eachpagei.e. eachBML file andfor journal pagesit would in the file S2.pmin
the function make_journal() , Whereit is decidedwhich kind of journal will be
showvn.

Theactualrecognitionof mobile devicesis donein mobilepl by functionisMobi-
leUser()  whichthencallsfunctionscreenSize() . Firstthe useragentstring
of adeviceis acquiredby usingfunctionuser_agent()  fromthePerl's CGI mod-
ule. (Figure6.2). Next we comparethe acquireduseragentstring againstknown
mobiledevice identifierswhich arelocatedin atablecalled@screensizekeys . If
amatchingidentifieris foundduringthe searchprocesswe stopsearchingandreturn
thecorrespondingcreersize.Ontheotherhand,if noneis found,thedevicein ques-
tion is eitheranundefinednobile device or aregulardesktopcomputerandwe return
undefinedvalue.[14]

@screensizekeys is atable structurewhich hasregular expressionsas values.
Theseregular expressionswork as keys to a hashcalled %screensizes  which

holdsthe actualwidth andheightvaluesof devices’ displaydimensiongFigure6.3).
Theregularexpressiongithermatchto individual devices,agroupof devices(e.g.all

Series60 mobile phones)r to somemoregeneraidentifierlike anoperatingsystem
orawebbrowser [14]

Theorderof the @screensizekeys tableis crucial. Firstneedg€o comeindividual
identifiers(Figure6.3,line 1), thenmoregeneraldentifierslik e device groups(lines
2-3) andfinally “global” identifierslik e operatingsystemgline 4). If thetablewould
not be arrangedn correctordet e.g. somedevice could be matchedby its unique
identifierandit could alsobe matchedby its operatingsystem.Becauseoneregular
expressionmay be matchedonly with onedimensionvalue, it is not guaranteedhat
themoregeneraldentifierswill give theright dimensiondor devices,i.e. identifiers
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1ny @screensizekeys = (".*?lIndividual Devi ce. *?",
2 " *?Series ?60.*?",

3 " *?Series ?90.*?",

4 "*?Symbian  ?0S.*?");

5 ny Y%screensizes;
6 $screensi zes{". *?I ndi vi dual Devi ce. *?"} =

7 {"wi dth" => 240, "height" => 180};
8 $screensizes{".*?Series ?60.*?"} =
9 {"width" => 176, "height" => 208}
10 $screensizes{".*?Series ?90.*?"} =
11 {"width" => 640, "height" => 320},
12 $screensizes{".*?Symbian ?20S*?" =
13 {"width" => 176, "height" => 208}

Figure 6.3 Tableandhashfor known mobiledevice identifiers.

like operatingsystemandweb browserareusedmore asa fall-back, a guess,f no

individual identifiersfor devicesarefound. The orderof the %screensizes hash
is not soimportantbecausderl randomizehashesanyway for betterperformance.
Theonly reasorkeepingit in the sameorderwith @screensizekeys tableis that

it is easierto maintain.[14]

Adding new deviceshasbeenmadeeasy Firstyou have to know theuseragentstring
of the device you areadding,e.g.letsadddevice with useragentstring Mozilla/4.51
(compatible;Opera 3.62; IndividualDevice; 240x180) In this particularcasea suit-
ableregular expressiorfor the useragentstring would be*.*?IndividualDevice*?”.

Becauseheidentifierin questionis individualiit shouldbe placedatthe beginning of
thetable,beforedevice groupsand“global” identifiers.Linesneededo beaddedare
showvnin italic fontin Figure6.3.

The recognitionof mobile devicesis done differently on basicand journal pages.
On basicpagest is doneat the beginning of eachpageso that a suitablelayout for

the pagecanbe chosen.For journal pageshe recognitionis donewhencreatingan

individual journal page. More of wherethe recognitionis donewill be describedn

sections6.5.2 and 6.5.3 alongwith how the correctlayout is chosenbasedon the
informationgainedfrom theuseragentstring.

6.5.2 Layout for BasicPages

LiveJournahastwo typesof layouts.Oneis calledschemeandit creategshegeneral
look for all basicpagesusingBML. The otheronesarecalledlayoutswhich generate
thelook for individualjournalsusingS2,onelayoutperonejournal(Thisis explained
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1 <?_code

2 require "$ENV{LIHOME}cgi-bin/mobile.pl

3 ny $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 a pageusing<div> tags.

in moredetailin subsectior6.5.3). The basicideais thatwe have a regular desktop
versionand a mobile friendly versionof every pageand whenthe time comeswe

decidewhich versionto shav. Furthermorepecauseherearevarioussizeddisplays
amongsimobile devices,the mobile friendly versionhasbeenmadeto adaptits look

dependingon thewidth of thedisplay

The generallayout for basicpagess generatedusingschemesvhich useBML. A

few schemesxist thatcomewith the LiveJournainstallation. One of these named
bluewhitelook, wasmademobile friendly during our project. The schemeholdsthe
informationonwhatis thegeneralook of apage.In the bluewhitelook schemehere
is amenubarontheleft edgeof the pageandtheremainingspaces reseredfor the
contentof singlepages.Thereis also,on thetop of the page,thetitle of the current
pageandabackgroundmagewhich fadesrom blueto white (this is wherethename
bluewhitelook comesfrom). Lateronin this sectionwe will illustratethe look of a
basicBML pagethatis usingbluewhitelook

In orderto make the bluewhitelook schememobile friendly the menubaris needed
to be extractedfrom the restof the content. This was simply doneby copying the
functionality to createthe menubar from the bluewhitelook schemeand addingit
into a new schemecalled mobilemenu.loak The contentpart of the bluewvhitelook
schemewasusedto createanotherschemecalledmobilepae.look, which generates
the contentof a single pagewhenmobile modeis used. Thesetwo createdschemes
have only onecommonelementwhichis printingthetitle andthebackgroundmage.
Lateronin this sectionwe will illustratethelooksof basicBML pageghatareusing
mobilepaye.look andmobilemenu.loak

Onefundamentaadditionwe madeto themobilepaye.lookschemeavashow to control
thewidth of the page(Figure6.4). We endedup using<div> tagswherethewidth
is setusinga styleandwidth attribute (line 4). Correctwidth, i.e. thewidth of present
device’sdisplay to beuseds acquiredusingscreenSize() from mobilepl. Doing
justthis, unfortunatelyis notenoughto setall the contenton every BML pageto the
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1 <?_code

2 require "$ENV{LIHOME}cgi-bin/mobile.pl
3 mobile::set_scheme();

4 return;

5 _code?>

Figure 6.5 Schemas setatthe beginningof eachBML file.

correctwidth, e.g.LiveJournalisesalot of HTML <table> structureshicheasily
makesthe contentexceedtheallowedwidth for mobiledevices.We take acloserlook
atthis problemlateronin this section.

At this point we had separateschemedor menuand content. Next we neededto

implementa way for usersto switch betweenthesetwo schemesA solutionfor this

problemwasto placetwo links, menuandpage,belov thetitle of the page,onethat
changedrom menuto pageandvice versa.Only oneof thesdinks is actve atatime,

i.e.if theuseris viewing themenuonly pagelink is actve andvice versa.Also, when
theuserpresses link onthemenuwe needto changehe schemeo mobilepae.look
in orderto avoid anawkward situationwherethe userwould first pressalink onthe
menuandthenonehasto pressthe pagelink to view the content.Whenary of these
menu,pageor link onthemenus,is pressedt launchegshe setfocepl script.

The setfocepl script cantake threetypesof parametersut only one at a time is
needed.Possibleparametergsretab for switchingbetweenmenuandpage,site
for the locationto go to whena link on the menuis clicked andforce for forcing
betweenmobile and desktopmodes. Forcing is not essentiafor the applicationto
work properlyandit is mainly usedfor delugginganddemonstratingnobile mode
on desktopbrowsers. setfocepl readsthe parametemgiven to it using Perl’s CGl
moduleandcreateswo cookiesbasedon the parameter$scookie for schemend
$fcookie for forcing. Finally, attheendof thescriptforceandschemecookiesare
setandthe useris redirectedbackto a suitablelocation. This locationis the same
pagewherethe userwasif the menu,pageor forcing link wasselectedor if theuser
clickedalink onthemenu,oneis redirectedo the pagerequested.

Theforce-cookigellsuswhethemwe shouldbein automaticmobileor desktopmode.
Respectiely, the scheme-cooki¢ells us whetherwe shouldusebluewhitelook, mo-
bilepage.look or mobilemenu.loolscheme.At the top of every basicpage,or BML
page,we addeda BML codeblock whosetaskis to setthe correctschemebefore
the pageis sentto the client (Figure 6.5). First it includesfunctionsfrom mobilepl
andthenusesits functionset_scheme()  which setsthe scheme.The codeblock
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1sub set_scheme {

2y $scheme = cookie('scheme’);

3 if($scheme && $scheme ne BML::get_scheme()) {
4 BML::set_scheme($scheme);
5

6

7

8

el si f (mobile::isMobileUser()) {
BML::set_scheme('mobilepage’);
}
9 else {
10 BML::set_scheme('bluewhite’);
1}
12 return;

Figure 6.6. Settingthe schemébasedn scheme-cookig'value.

wasfirst attemptedo beinsertedo schemdiles (i.e. to each*.look file) but for some
reasorthis did not work properly maybebecauset ultimately did not have enough
controloveraBML file. Theresultsfor thatapproactwereunwantedassometimes
cachedversionof a pagewasloadedor a pagewasin thewrongmode,i.e. amobile
versionwasshawvn althoughwe shouldhave shavn a desktopversion.

Functionset_scheme() (Figure6.6)readshevalueof scheme-cookighichwas

setby the setfocepl scriptwheneer the userdid anactionwhereonerequestedhe

schemeo be changed.After readingthe cookie,the valuefunction setsthe scheme
usingBML packages set_scheme($scheme)  function. In the casethe scheme
is notset,i.e. whena userentersthe site for thefirst time or hasremovedthe cookie,

theelse-ifpartis usedandthe correctschemas setaccordingto whetheramobile or

adesktopuseris present.

At this point we arepretty far in modifying mobile friendly featuresto basicpages.
Next we have to adjustthe contentof individual BML pages. The main problem
in LiveJournak caseis the abhundantuseof HTML <table> structures.It easily
producesstructuresvhich aretoo wide for mobile deviceswith a smalldisplay(e.qg.
Series60 mobile phones) A solutionwhich resolesthis problemis to alterthetable
structuresso that their adjacentcells are shiftedto consecutie rows whena mobile
useris present. On the other hand, this createsa new problembut luckily only a
minor one. Without good designthe new modifiedtable andits cells may become
ambiguousn whatthey standfor.

Wheneverythingis putto justonecolumnyou have to be surethatuserscanstill tell
the meaningof eachtablecell without having to troubletheir mindstoo much. Next
we will try to illustratehow a tablestructureis modifiedwhengoingfrom a desktop
version(Figure 6.7) to two different sizedmobile versions(Figure 6.8). Note that



CHAPTERG6. CASESTUDY: LIVEJOURML 72

Figure 6.7: A basicBML pagein theoriginal desktopmode.

thetablecellsin thesepictureshave beenframedwith blackrectanglego clarify the
situation.Thehorizontalline appearingn thesmallermobileversionis notpartof the
original table but insteadit triesto helpthe userto identify which tablecells belong
logically together

Along with the table problem,HTML componentdike text fields, text areas select
boxesandbuttonswith lengthy texts causedsomedifficulties. For text fieldsandtext

areagheresolutionwasquite simple. Dependingon the situation,the width of these
componentsvereeithersetto be staticor dynamic.In the caseof dynamic,thewidth

is determinedy the width of a presenimobile device’s display In the caseof static,
we hadto be surethe componentsvould be perfectthe way they areno matterhow

wide the presentlevice’s displayis.

For too wide selectboxes or buttonstwo typesof solutionswere applied. First the
width of a componentould be reducedby settinga smallerfont for it. The other
resolutionfor buttonswasto make themnarraver by usinga different,shorter button
text. For selectboxesthe othersolutionwasto usethe sameideathatwasusedwith
text fieldsandtext areassetthewidth to staticor dynamicdependingnthesituation.

Figure 6.9 includesa pieceof codewherea dynamicwidth is setfor a component
whentheuseris in mobilemode.In thiscasethewidth for thecomponenis calculated
usingalinearfunctionwherealine intersectg/-axisat9. Theslopeis a quarterfrom
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(a) 176 pixels (b) 376 pixels

Figure 6.8 Two differentwidth versionsof the mobilelayout.

1require "$ENV{LIHOME"}/cgi-bin/mobile.p
2 #make long text boxes..

3 i f (mobile::isMobileUser()) {

4 ny $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-axisis operatingasdisplaywidth. Furthermoreye wantedcomponents
no longerthan 30 units wide, so we placeda delimiter for that (line 6). On a Series
60 phonethe componentvould becomel6 unitswide becauseheresultis eventually

truncated.

Mobile friendly schemegmobilepaye.look and mobilemenu.lookwere designedo
operatebestbetweenl76 and 640 pixels wide displays. For example,the menubar
will fit nicely to a 176 pixels wide display andwhenthe displaysizeincreasesthe
menubarwill adjustitself to multiple columnswheneer thereis enoughspaceo do
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(a) 176pixels (b) 526 pixels

Figure 6.10 Two differentwidth mobilemenus.

that (Figure6.10). Any displayssmallerthan176 pixels arenot guaranteedo work
equallywell becauseve did not have a device to testit with. For wider displays,i.e
over 640 pixels,the schemeshouldoperatequite smoothlybut eventually while the
displaywidth increasespnehasto decidewhenthe schemeshouldbe switchedback
to the original schemgbluewhitelook). It seemghat 800 pixels would be the point
to dothat.

6.5.3 Layout for Journal Pages

Thelook of ajournalis determinedy alayout. Variouslayoutsexist thatcomewith a
LiveJournalinstallation. Therearetwo typesof layout,onesthataregeneratedising
SlandonesthataregeneratedisingS2. Becauses1is theold style systemandvery
toilsometo implementthe kind of changesve wantedto do, we decidedto leave it
theway it is. Insteadthe new stylesystemcalledS2,includeseightlayoutsandfive
of themweremademobilefriendly duringour project.

In Figures6.11and6.12 you canseehow someof theselayoutslook like in their
originalform, in desktopmode.Next we will describeéhe modificationsandadditions
we neededo doin orderto achieze ourgoal,i.e. mobilefriendly journals.Theresults
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Figure 6.11 Generatotayoutin desktopmode.

Figure 6.12 PenquinElegantlayoutin desktopmode.

areshaown in Figure 6.13, which shavs the mobile friendly versionsof journalsin
Figures6.11and6.12.

Dueto thefactthattherearemary S2layoutsto choosdrom, we decidedo first start
working on Geneator layout,whichwasthebestlooking layoutin ouropinion. Later
we madesomeotherlayoutsmobile friendly aswell. After somecarefultestingwe
cameto the conclusionthatit is not worth the effort to add mobile friendly features
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(a) Generator (b) PenquirElegant

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 the caseof the Geneator layoutthiswas
doneby copying the codeof the original layoutandmodifying it to suitthe needsof
mobile devices.We namedhis new layoutsimply asGeneatormobile

Like in the basicpageswherewe setthe width for pageswe alsohadto do it here.
Ourinitial problemwashow to getthewidth of amobiledevice’sdisplayto S2layout.
After along while of searchingnve found a way to passit asa property(properties
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1require "SENV{HOME}/cgi-bin/mobile.pl"

2 i f (mobile::isMobileUser()) {

3 $ctx->S2::PROPS->{'screen_width 1=
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 functi on Page::print() {

7 #later in print  function screen_width is used
8 #to set box_width which controls journal’s width
9 i f($*box_width > $*screen_width) {

10 $*box_width = $*screen_width;

11}

12

13}

Figure 6.15 Defining propertyfor displaywidth andusingit to controljournal’s width.

were previously discussedn section6.4.3) (Figure6.14). First we neededo define
this new propertyfor the layout (Figure6.15,lines 2-4) so thatwe wereableto use
it later e.g.whendefiningthe width for the journal (line 10). Now we wereableto
setthe perfectwidth for the journalbut like in the caseof basicpagest did not have
thefull controloverthe contentandagain somewide tablestructurestext fields, etc.
werein our way. Fortunatelywe alreadyhaddealtwith this problembeforeandthe
samesolutionsworkedhereaswell.

Thenext problemwashow to shov the mobile versionof thelayoutwhenthe useris
in mobile mode.Without ary modificationsthe desktopversionof the journalwould
be showvn always. This problemwas solved by modifying module S2.pm which is
alsoknown asLJ::S2 packageandits functions2_context . This function hasa
placewherethe selectionbetweemmobile and desktopversionscanbe made.Users
havetheir preferredayoutwhichis storedin adatabaseThisinformation,or actually
thelayout'sID, canbeextractedfrom the%style hashwhile layoutis operatingasa
key (Figure6.16,lines12-13).If theuseris in mobilemodewe needto changehashs
layout value. This is only doneif it is possible,i.e. if the layout the useruseshas
beenmademobilefriendly (line 16). Theactualchangdas madesimply by searching
alayoutamongstll public layerswhich includesthe nameof the currentlayoutand
endswith aword “Mobile” (lines 18-28). Oncethe correctlayout comesacrossthe
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1sub s2_context

2{

3 ny $r = shift;

4 ny $styleid = shift;

5 ny $opts = shift;

6 ny $dbr = LJ:get_db_reader();

7 ny %style = get style($styleid);

8 require "$ENV{LIHOME"}/cgi-bin/mobile.pl ;

9 i f (mobile::isMobileUser()) { #only for mobile users
10 ny $pub_layers = LJ::S2:get_public_layers();

11 ny $cur_layout_name =

12 $pub_layers->{$style{’layout’}}-> {'n ame};

13 #check only mobile friendly layers: if ' (m)y at end
14 i f ($cur_layout_name =~ s/(.¥) 1$1) |

15 #go through all layers

16 foreach ny $id (keys %$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 | ast;

25 }

26 }

27 }

28}

29

30}

Figure 6.16 Changingtio mobilefriendly layout.

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

journallayout.

After we had successfullyfinishedwith altering the Geneator layout to a mobile
friendly version,we usedthe sameapproactio make layoutsClassic Magazine Pen-
quin ElegantandTabular Indentalsomobile friendly. Without few minor problems,

causedy differentconstructof thelayouts,we succeedeth our task.

6.6 Summary of LiveJournal Experiences

LiveJournalis a blogging software that we wantedto make somemaodificationsto.
Thesemodificationsincludedrecognizingthe devicesthat are usingthe site and ad-
justingthelayoutaccordinglyi.e. creatingdynamicallyalayoutthatis thesamewidth
asthedevices’ display Perl,BML andS2,the language$ehindLiveJournalwere
new acquaintancet® usandwe gotto know themwell onourwayto amobilefriendly
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versionof LiveJournal Anothergoalfor our projectwasto getour modificationto be
apartof the LiveJournak opensourcedistribution package.

Thefirst partof this project,recognizingdevicesaccessinghe site, was pretty easy
andstraightforvardto implement.Basicallyall we neededo do therewasto acquire
device’s useragentstring and matchit againstall known identifiers. Identifierson

the otherhandarekeys to getdevices’ displaydimensionsvhich thencanbeusedin

creatingproperlayoutsfor devices.

The secondpartincludedthe actualcreatingof mobile layoutsfor basicandjournal
pages.LiveJournadevelopershave useda lot of HTML tablesin the layoutdesign.
This madeit harderfor usto createmobile layoutsbecausét wasdifficult to fit these
tablestructuredo asmalldisplay Also, we hadto changegheway someof thecontent
wasrepresentetiecausderealsothe alundantuseof HTML tableswaspresent.

Besidesgetting the layoutsto function properly we neededa way to “turn on” a
mobile layoutwhena mobile device is present.We alreadyhadimplementedunc-
tionality to recognizepresentdevicesandall we neededo addwasa way to keep
track which mode, mobile or desktop,shouldbe used. For that we simply placed
informationin a cookie asto which modeshouldbe on. Using cookieswasnot a
problembecausé.iveJournalvasalreadyutilizing someothercookiesaswell.

After we hadfinishedall the modificationswe wanted,or actuallysometime before
that, it wastime to inform someof the LiveJournacommunitiesaboutthe work we
had done. So far interestfrom that direction hasbeen,unfortunately almostnon-
existent. Most people,i.e. LJ userslike theideaandhave nothingagainstit but only
a coupleof LiveJournaldevelopershave shaovn somemoreinterestby sayingthey
would wantto view the codebehindMobile LiveJournal. Again, unfortunately no
word from thosepersondasbeenheardsince.

Eventhoughour mobilefriendly versionof LiveJournals afully functionalpackage,
it did not seemto be enough.Theremight be several reasonsvhy we werenot able
to inject our modificationto be a partof LiveJournabk opensourcedistribution pack-
age.Onereasonwhich we think canbe namedasthe mostpresumptre one,is that
LiveJournahasalsoa commercialersionof its softwarewhich is maintainedoy the
samedevelopersasis the opensourceversion. During our projectwe were ableto
notice(by watchingcommunitiesthatLiveJournabeveloperswveremorefocusedon
the commercialversionthanthe opensourcedistribution. Also, the samedevelopers
areimplementinga software called FotoBuilderwhich is a kind of a photo hosting
serviceto be run along-sideLiveJournal. Thereis a conclusionwe can make from
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this: thedevelopersdo not have enoughtime to work on the opensourcedistribution.
Thereforethey donothave thetime norresourceso wasteon reviewing our modific-
ation of LiveJournalandwhetherit shouldbe a partof the opensourcedistribution,
andmaybeevena partof thecommercialversion.

Despitethe fact that we were not ableto inject our codeto the official opensource
distribution of LiveJournalwe distribute our mobile friendly versionof LiveJournal
on our web sener® and learneda greatdeal of valuableknowledge about mobile
friendliness.Thatknowledgecanbe usedin projectsto come,notonly by usbut also
all thosepeoplewho happerto readthis thesis.

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



Chapter 7

Conclusions

In this thesiswe have definedthe ‘term mobile friendliness’andshonvn how the cur-
rent Internetis not very mobile friendly. We have alsodiscussechov someof the
availableInternetstandardssuchas XHTML andCSS,could be usedto createmo-
bile friendly web services.Opensourcesoftware provided us an opportunityto test
out our ideaswith reallife examples.We presentedwo casestudieswherewe have
modified programsto be mobile friendly and have describedhow the development
communitiegeactedo the concept.

First we describedhe problemsthat usersof mobile devicesencountemwhentrying
to accessheInternetwith their device. Usuallywebpageslowvnloadslowvly andthey
aredifficult to navigatebecausehey requireusersto scroll pageshothvertically and
horizontally Theseproblemsresultfrom the limited capabilities,especiallythe dis-
play size,of the mobile useragentsthe limited mobile network bandwidth,andthe
technologiesisedon websites.Onesolutionthathasbeenofferedis WAP. While be-
ing a technicallygoodconcept WAP requiresa lot of extra work from the websites
owner. Thislimits theavailable WAP contenton thelnternet.

We definedmobile friendly web serviceasa servicethat providesthe mobile device
userswith the same 0r ascloseaspossible userexperienceaswhenusingthe same
servicewith adesktoporowser In practisethisrequiresalteringthelayoutandscaling
imagesbasedn theuseragent.

We thenoutlinedhow the new InternettechnologiesXHTML andCSScouldbeused
whencreatingnew web services.New mobile devicesthatareequippedwith anin-
ternetconnectionalsousuallyhave anXHTML browser XHTML is a powerful and
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robustmarkuplanguagdor webpagedesign.Whencombinedwith mediadependent
CSSanda carefuldesign the samepagecansene bothmobileanddesktopusers.

Opensourcesoftware (OSS)is freely availablefor anyoneto useand even modify.

Commerciakoftwaredoesnot, in mostcasesallow this andthereforeOSSprovided
uswith anexcellentpossibility to testthe conceptof mobilefriendlinessin practise.
Thetwo programghatwe chose GalleryandLiveJournalarebothdistributedunder
the GPL, a popularopensourcelicense. Gallery is a picture gallery software and
LiveJournals awebloggingsystem.Theseprogramsarewidely usedonthe Internet
andthey bothofferedgreatpotentialto be usefulservicedor mobileusers.

An importantpart of providing mobile friendly servicesis to recognizethe mobile
useragents.This wasthe first modificationwe did in both Gallery andLiveJournal.
The mobile userrecognitionconsistsof two parts: a databasef useragentstrings
andtheir respectre display sizes,and an interfaceto that data. The interface has
functionsto tell whetherauseragentis mobileor notandwhatits displaysizeis. The
useragentinformationis thenusedto modify the layout so that a mobile userdoes
not needhorizontalscrollingwhenusingeitherGalleryor LiveJournal.

In Gallerywe modifiedtheimagehandlingsothatmobileuserggetsmallerversionsof
theimages.Themobileversionsaresmallenoughto fit onthesmalldisplay andalso
uselessbandwidthso the pagedownloadsfaster Whennew imagesareuploadedo
Gallerythey arescaledo mobileversiongn additionto thenormaldesktopghumbnail
andintermediatesizes. This slows down the uploadprocesshut speedsip viewing
themobileversionof the page.

We also createda modulefor Gallery 2 that implementsthe Image Upload Sener
API definedby Nokia. SomeNokiamobilephonemodels suchas3650and6600,in-

cludeanimageUploader With our module,usersof thesephonescanuploadpictures
straightfrom their camergphonego analbumin their GalleryaccountWe published
themodulein Gallerydiscussiorforumsandit waswell receved. With smallmodi-

ficationsit wasincludedin the Gallerycodebaseandwasdistributedwith the Gallery
2 Alpha2release.

Part of our projectwasto promotethe ideasof mobile friendlinessin the developer
communitieof bothGalleryandLiveJournal They bothhave mary actve developers
anda greatnumberof users,but thereare alsodifferences.LiveJournahasa com-
mercialversionaswell asthe opensourceversion,andit seemso occupy alot of the
developerstime. We announcedur mobile friendly LiveJournain their discussion
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forumshbut got very little feedback.Only a few peoplewereinterestedn seeingthe
codebut nothingwasheardfrom themlater

Corversely Gallery developerswerevery active in their forumsto answerquestions
andcommenton new ideas.We discusse@boutmobilefriendlinessin Gallery’s for-
umswith someof the coreGallery developmenteammembersThe commentavere
positve and encouragingout did not leadto ary actualchangesn eitherGallery 1
or Gallery 2, exceptthe Upload module. The developersexplainedthat their prior-
ity wasto getGallery 2 readyfor a final releasebeforeconsideringarny non-critical
modificationsto the corefunctionality.

We learnedhatmodifying existing softwareto bemobilefriendly is notvery difficult.

It requireseffort, especiallyif thesystems new to theprogrammerbut it is well worth
it, consideringhe addedvalueit providesto the expandingpopulationof userswith

mobile devices. Also, basedon our two casestudies,it seemshat whentrying to

promotenew ideasin opensourcecommunitiesat leasttwo thingshave an efecton
theoutcome Firstly, working codecontrikutionis alwaysbetterthanevenaverygood
idea. Secondly evena goodcodecontritution may not be enoughif the community
is notopento outsideideas.
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