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Abstract

A brief overview of Software Developmentfor the Palm OS, Webclipping,
Conduits,compiledfrom variouswebsites.
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1 Why Programming for the Palm OSisdifferent

Developingapplicationdor the Palm OSis a bit differentthandevelopingapplications
for desktopcomputersuchasthe PCor aMac. Firstoff, thePalm computingplatform

is designeddifferntly thana desktopcomputer Also, userssimply interactwith the

device differentlythanthey do desktopcomputers.

1.1 Screen Size

ThePalm OSdevice’sscreens only 160x160pixels,sotheamountof informationyou
candisplayatonetime is limited. For this reasonthe userinterfacemustbe designed
carefully with differentpriorities andgoalsthanareusedfor large screens Note that
screersizesof future Palm OS devicesmayvary.

1.2 Quick Turnaround Expected

On aPC,usersdon’t mind waiting a few secondsvhile anapplicationloadsbecause
they plan to usethe applicationfor an extendedamountof time. By contrast,the
averagePalm userusesa Palm application15 to 20 times per day for much briefer
periodsof time, usuallyjustafew secondsSpeeds thereforeacritical designobjective
for hand-heldorganizersandis not limited to executionspeedof the code. The total
timeneededo navigate,selectandexecutecommandganhave abig impactonoverall
efficiengy. (Also considerthatthe Palm OS doesnot provide await cursor)

To maximizeperformancethe userinterfaceshouldminimize navigationbetween
windows, openingof dialogboxes,andsoon. Thelayoutof applicationscreenseeds
to besimplesothatthe usercanpick up the productanduseit effectively aftera short
time. It's especiallyhelpful if the userinterfaceof your applicationis consistentvith
otherapplicationson the device souserswork with familiar patterns.

1.3 PC Connectivity

PCconnectvity is anintegralcomponenbf the Palm Computingplatformdevice. The
device comeswith a cradlethatconnectgo a desktopPCandwith softwarefor thePC
that provides"one-hutton" backupandsynchronizatiorof all dataon the device with
theusersPC.

Many Palm OS applicationshave a correspondingpplicationon the desktop.To
sharedatabetweenthe device’s applicationand the desktops application,you must
write aconduit. A conduitis a plug-into the HotSynd technologythatrunswhenyou
presshe HotSyncbutton. A conduitsynchronizeslatabetweerthe applicationon the
desktopandthe applicationon the hand-helddevice. To write a conduit,you usethe
ConduitSDK, which providesits own documentation.

1.4 Input Methods

Handheldusersdon't have akeyboardor mouse Usersenterdatainto thedevice using
apen. They caneitherwrite Grafiti6 strokesor usethe keyboarddialog providedon



thedevice.

While Graffiti strokesandthe keyboarddialog are not ascornvenientasusingthe
full-sized desktopcomputerwith its keyboardandmouse. Therefore you shouldnot
requireusersto enteralot of dataon the deviceitself.

15 Power

The Palm Computingplatform device runs on batteriesand thus doesnot have the
sameprocessingrower asa desktopPC. You shouldkeepthisi mind whendeveloping
applicationdor the Palm OSandavoid usingheary calculation.

1.6 Memory

ThePalm OSdevice haslimited heapspaceandstoragespace Differentversionsof the
device have betweerb12K and8MB total of dynamicmemoryandstorageavailable.
The device doesnot have a disk drive or PCMCIA support. Becauseof the limited
spaceandpower, optimizationis critical. To make your applicationasfastandefficient
aspossible pptimizefor heapspacdirst, speedsecondcodesizethird.

1.7 File System

Becauseof the limited storagespace,andto make synchronizatiorwith the desktop
computermore efficient, Palm OS doesnot usea traditional file system. You store
datain memorychunkscalledrecordswhich aregroupedinto databasesA database
is analogoudo afile. Thedifferences thatdatais brokendown into multiple records
insteadof beingstoredin onecontiguouschunk. To sare spaceyou edit a databasén
placein memoryinsteadof creatingit in RAM andthenwriting it outto storage.

1.8 Backward Compatibility

Differentversionsof the Palm Computingplatformdevice areavailable,andeachruns
a differentversionof the Palm OS. Usersare not expectedto upgradetheir versions
of the Palm OS asrapidly asthey would an operatingsystemon a desktopcomputer
Updatego the OS aredesignedn sucha way thatyou caneasilymaintainbackward
compatibilitywith previousversionsof the OS,andthus,your applicationis available
to moreusers.

2 Palm OS Programming Concepts

Palm OS applicationsaregenerallysingle-threadedgvent-drivenprograms.Only one
programruns at a time. To successfullybuild a Palm OS application,you have to
understandhow the systemitself is structuredandhow to structureyour application.



2.1 PilotMain

Eachapplicationhasa PilotMain function that is equivalentto mainin C programs.
To launchan application,the systemcalls PilotMain andsendst a launchcode. The
launchcodemay specifythatthe applicationis to becomeactive anddisplayits user
interface(calleda normallaunch),or it may specifythatthe applicationshouldsimply

performasmalltaskandexit without displayingits userinterface.The solepurposeof

the PilotMain functionis to receve launchcodesandrespondo them.

2.2 Event Loop

Palm OSis anevent-base@peratingsystemsoPalm OSapplicationsontainanevent
loop; however, this eventloop is only startedin responseo the normallaunch. Your
applicationmayperformwork outsidetheeventloopin responséo otherlaunchcodes.

2.3 User Interface

Most Palm OS applicationscontaina userinterfacemadeup of forms,which areanal-
ogousto windows in a desktopapplication. The userinterfacemay containboth pre-
definedUl elementgsometimeseferredto asUl objects),andcustomUl elements.

24 Memory

All applicationsshouldusethe memoryand datamanagementacilities provided by
thesystem.

2.5 Function calls

Youimplementan applications featuresby calling Palm OS functions. Palm OS con-
sistsof several managerswhich are groupsof functionsthatwork togetherto imple-
mentafeature.As arule, all functionsthatbelongto onemanageusethe sameprefix
andwork togetherto implementa certainaspecof functionality.

3 Tools
3.1 Caoding Tools

Otherdevelopmentcommercialoolsfor the Windows platformare:

e CASL (CompactApplication SolutionLanguage): CompactApplication Solu-
tion LanguageTools from Ferasinformation Technologiess a Windows-based
integrateddevelopmentervironmentfor creatinghigh-level interpretedapplica-
tionsintegratedwith conduitsto Windows desktopapplications.Includesa de-
velopmentervironment,a conduit,andsamplecode.



e Satellite Forms: Satellite Formsfrom PumaTechnologyis a visual, rapid de-
velopmentervironmentfor applicationsand conduits. Designapplicationsvia
drag-and-dropDevelopevent-drivenscriptsin alanguagesimilar to Visual Ba-
sic usingcustomcontrols,plug-ins,andSatelliteFormsAPIs.

e PendragonFormsPendragor-ormsfrom PendragorSoftwareis afastandsim-
ple way to createdatacollectionapplicationsandconduits.

SinceApplicationsfor the Palm OS arewritten in C/C++, you write the codein ary
ervironmentandthencompileit. You do needthe Palm OS SDK, which includesthe
headerslibraries,andtools for Palm Computingplatform developmenton Windows,
Mac OS, or Unix/Linux platforms. In orderto compile the sourcecodeyou needa
coupleof tools,whichare(for Unix/Linux andWindows at least)freely available.

3.2 Emulators

The Palm OS6 Emulatoris softwarethatemulateghe hardwareof the variousmodels
of Palm OS5 platformdevices. It is extremelyvaluablefor writing, testinganddehug-
ging applications.Create"virtual" handheldsy runningthe Emulatoron Windows,
Mac OS, or Unix/Linux computers.

Emulateddevicescanbeloadedwith new ROMs, soyou cantestyour application
with virtual devices,includingdifferentdevicesthanyouown, foreignlanguagdROMs,
anddelug-enabledROMs for extra errorcheckinganddeluggingfeatures.

TheEmulatorsoftwaredoesnotincludeROM imagesi It is like acomputemwithout
anoperatingsystem.Therearetwo sourcef ROM images:ROM imagesfile or up-
loadaROM from anactualdevice. As adeveloper thereareadvantages$o usingROM
imagefiles becauseg/ou canuse"delug-enabled’ ROMs that containextra delugging
codenotfoundin shippinghardwareROMs.

3.21 Obtaining ROM ImageFiles

For legal reasonsyou must sign an agreementvith Palm Inc. to download ROM
images. To obtain the PrototypeLicenseand Confidentiality Agreement,you must
be a memberof the Palm[tm] Solution Provider Program. After joining the Solution
Provider Programwe recommendhatyoujoin the DeveloperSeedingProgramwhich
requiresthat you return a signedagreemento us. This allows you to accessROM
imagesandothervaluableprereleasénformation. If you arebasedin the USA, you
may alsoobtainimagesusinga "clickwrap" agreementhat doesnot requirea signed
agreement.

You canalsodawnloada ROM usingthe Emulatorfrom ahandhelddevice thathas
beenplacedinto the cradleconnectedo your desktopcomputer

3.2.2 ThePam OS Emulator

ThePalm OS Emulator(or POSE former*“copilot”) displaysanon-screenmagethat
looks exactly like a Palm connectedOrganzier You canselectwhich kind of Palm



handhelddevice you wantto emulate andyou canalsospecifythatyou wantPOSEto
displaythe screenn doublesize,which continuegto provide anaccurateresentation
andmakesthe Palm screereasietto view.

You canuseyour mouseon your desktopcomputerjust asyou usea styluson a
Palm Device. You canevenusethe Graffiti Paver Writing Softwarewith POSEand
your mouse.You canusePOSEto performsomedehuggingof your applicationsand
you canusethe Emulatorwith Palm Delbuggerto dehugin exactly the samemanneras
with your applicationrunningin theactualhardwarehandheldevice.

3.2.3 Other Palm OS Emulators

ThePalm OS5 Emulatorwasbasedbn "Copilot", written by severaldifferentdevelop-
ers,andis availableon thefollowing platforms:

e Theoriginal Copilotfor Windows- http://www.hengill.com/pilot/copilot/index.html
e Copilotfor MacOS(PowerPC)- http://members.aol.com/illumesoft/copilbtm

e “Zilot” for Mac OS- http://www.pollet.net

e “xcopilot” for Unix/Linux- http://www.isaac.cs.beedey.edu/pilot/

e “Copilot/2” - URL currentlyunavailable

e “PilotCE” for WindowsCE- http://www.geocities.com/Siliconaley/Monitor/8604/Beta/PilotCE/

3.3 Conduit Development Kits (CDKs)

ConduitDevelopmentKits (CDKSs) aretoolsto develop conduits. Conduitsare soft-
wareplug-insfor the HotSyn® Managerapplication.They exchangeandsynchronize
databetweera desktopcomputeranda Palm OS5 platformhandhelccomputer

Most conduitssynchronizedatasuchthatdataon the handheldmirrorsthe dataon
desktop.Conduitsalsotransferimport/export data,or causePalm OS5 applicationgo
be installed. Genericconduitsare Palm Inc.'s future directionfor conduits. Theidea
is to provide anAPI for conduitdevelopmento be compiledfor Windows and/orMac
OS.Thedetailsfor makingit work on eachplatformwill be hiddenwithin the API.



The CDKs areavailablefor thefollowing platforms:

e ConduitDevelopmenKit - Windows C/C++Edition (usesMicrosoftVisualC++
6.0)

e ConduitDevelopmeniit - Windows Java Edition (for developingPalm OS Ap-
plicationsin Java - usesSymanted/isual CaféProfor Java)

e ConduitDevelopmenKit - Mac OSEdition (usesMetrowerksCodeWarrior Pro
for Mac OS)

All theseCDK’sareavailableto downloadfor freefrom http://www.palmos.com/degtech/condiits/

3.4 Web Clipping Development (WCA)

Thewebclipping architecturencludesclient-sideapplicationghatrun on a Palm OS5
device, proxy senersfor handlingtranslationbetweenthe web clipping application
formatand HTML, andcontentseners. The client-sideapplicationis called a web
clipping application. It is constructedn HTML andtranslatednto the web clipping
applicationformat. Oncethis applcationis installedon a Palm OS5 platform device,
contents deliveredfrom the contentprovider's own website asa subsebf the HTML

3.2standard.

If you do not have accesgo hardware that supportsweb clipping, you canuse
softwareto emulatethe hardware with the POSE.When emulatinga web clipping
enableddevice, you useyour desktopcomputernetwork to emulatewirelessaccess
free of chage. Web clipping applicationsusea specialproxy to getwebpagesanddo
not connectdirectly to websites.

Web clipping applicationsarewritten in a subsetof the HTML 3.2 specification.
Marny of the usualtagsfor thingslike tables,forms, checkboxs,radio buttons,select
lists, andfont sizesare supported.However, in orderto work well eventhoughcon-
strainedby the limited bandwidthavailable on the wirelessconnectionweb clipping
applicationgdo notsupportmoreresourcentensie featuressuchasJavaScript,nested
tables frames,cookies,or Java.

Webclippingapplicationsaredesignedo besmallandto give usergheinformation
they needwith minimum effort andmaximumspeed.Lik ewise, resultscomingfrom
your senerto a handhelddevice aredesignedo be smallandto the point. Remember
thisis notwebbrowsing,but webclipping. Webclipping appplicationshouldbe writ-
tento provide userswith only the informationthatthey needwithout ary extraneous
items. Try to limit the sizeof your resultpagego about400bytes.

3.4.1 Two componentsto WCA

Therearetwo main componentsgo writing successfulveb clipping applications:the
web clipping applicationthat you install on the device, andthe baclend sener that
returnsresultspagedo the device.



e \\eb clipping application- This is an applicationthat you build usingHTML,
whichis installedby the enduserontotheir handheldbrganizer A webclipping
applicationis like a mini-web site thatis storedlocally, soaccesgo it is instant
andfree. Theindex pageof thewebclipping applicationusuallycontainseither
aform or alist of links, which arethegatevaysto thelive dataprovidedby your
sener. Staticinformation,suchasgraphicshelp,and"about"pagesshouldalso
be placedwithin awebclipping application.

e Resultpages(clippings)- Thesepagesarereturnedoy your baclendsenerafter
they receive a requestrom your web clipping application. They arewritten in
HTML andwill oftenlink to imagesandHTML documentghat are storedin
the web clipping applicaitonso that this static information doesnt needto be
transmittecovertheair.

3.4.2 WCA Builder Tools

The WCA Builder Toolsneededo build WCAZa (ie translatehe HTML-lik e codeinto
“Palmspeak”preavailableto downloadfor freefrom http://www.palmos.com/détech/webclipng/

34.3 A WCA Example

TheCode:
<html>
<head>
<title>UsedMacs</title>
<metaname="palmcomputingplatfm" content="true">
</head>
<body>
<center><imgsrc="macos.gif"></center>
<h2align=center>UseMlac Prices</h2>
<p align=center>Searcfor the mostup-to-datepriceson Macintoshcomput-
ers:</p>
<center>
<form method="post'action="http://wwwmysener.com/cg-bin/searchpl">
<selectname="model">
<option>Macl128K
<option>Mac512K
<option>MacPlus
<option>MacSE
<option>MacSE/30
<option>PaverMac7100
<option>PaverMac8100
</select>
<br><br><br>
<inputtype="submit"value="Searchhame="go">



</form>
<br>
<ahref="demo_web _tutoriabbaut.html">About Us</a>
<ahref="demo_web_tutoriahelphtml">Help</a>
</center>
</body>
</html>

We seethatWCA's consistalmostentirely of (very simple)HTML. Theonly thing
thatdiffersfrom pureHTML is the meta-tagcmetaname="palmcomputingplatform"
content="true">. Images,if used,are storedlocally on the device, sinceit is not
recommendetb transfeimagesoverthewirelessconnectior(bandwidth!)- theWCA
Builderwill entertheminto theappropriatedatabasenthedevice.

After passinghiscodethroughthe WCA Builder, theapplicatiorwouldlook some-
thinglikethis:

3.4.4 Palm Query Applications (PQA)

Webclipping applicationsarePalm recorddatabasethatarereadby the Web Clipping
application(Web Clipper)onthePalm VII[tm] handheldor otherdevicethatsupports
webclippings). Pagesandimagesarestoredasseparateecordsn thedatabasegndthe
numberof recorddistedin the Recordsview of the ApplicationsLauncheinfo screen
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correspondo the total numberof pagesandimagesthat comprisethe web clipping
application.

With acoupleof functioncallsyou canenhance/our WCA's easilywith your C++-
Programsandvice versa(ie enhance/our C++-Applicationwith WCA's). You can:

e creaté'pseudo-cgis” onyour Palm Device (e.g. parsinginputfrom a URL)
e procesglatafrom webclipping pagedqe.g.graphing,updatingdatabasestc.)

e storedataonthehandheldor WCA's (e.g.preferences)

345 A PQA Example

TheCode:
<html>
<head>
<title>"palm" Test</title>
<metaname="RImComputingPlatformtontent="true">
</head>
<body>
<hlalign="center">SpecidrunctionPalm Tester</h1>
<p><ahref="palm:memo.appl">MemBad<a>
</body>
</html>
After passinghis codethroughthe PQA Builder, theapplicatiorwould look some-
thinglik e this:
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Pleasenotethatthe above screenshotareall from the Palm OS Emulator(POSE)!

4 Hardware usingthe Palm OS

Thereareseveraltypesof hardwareprojectsfor the Palm OS8 Platform:

e PalmInc. - http://www.palmos.com/détech/hadware/

Handspring- http://www.handspring.com/piucts/vindx.asp

SymbolTednology Development
http://www.symbol.com/products/nimle_computers/mdoile_computers.htnh

TRG- http://www.trgnet.com/

Qualcomm(Smartphone) http://www.palmos.com/d@tech/quécomm/

IBM Workpadseries- http://commerce.wwvibm.com/cgr
bin/ncommerce/CagmryDisplay?cginbr=2035814&cntrinbr=1&cgmerbr=1&cntry=840&lang=en_US

5 Wishlist

To guaranteanaximumefficiency every personinvolvedin the actualcodingprocess
shouldbe ableto work in anervironment(s)heis mostcomfortablewith. While some
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peoplemay preferrcoding, compiling and dehugging “by hand”, othersmay preferr
a completelntegratedDevelopmentEnvironment(IDE). The mostwidely usedtool
in Palm OS Software Developmentis the CodeVarrior Interactive DevelopmentEn-
vironment(IDE) from 3Com Corporation. Documentatiorfor the CodeWarrior IDE
is provided with CodeWarrior. CodeWarrior is available for Windows, Macintosh,
Solaris,Linux andJava. CodeWarrior is proprietairysoftware,currentlypriced $90.

Eventhoughalmostall informationanddocumentatiomnemight needto develop
applicationsfor the Palm OS is available on theinternet,mary peoplepreferrhaving
adecentbook (yes,papetl) asdesktopreferencehandy The onebook mostsuitable
for this purposeseemsdo be O’Reillys “Palm Programming:The DevelopersGuide”
(http:/lwww.oreilly.com/catalog/paprog)).

Needlesgo saythateverybodyinvolved shouldhave PalmPilot or otherPalm OS
basechandhelddevice to familiarizethemseleswith the ervironmentwe developfor.

6 Main Resources
Programmindalm OSin aNutshell-

http://www.palmos.com/dégtech/das/palma/Nutshell.tml
DeveloperTools- http://www.palmos.com/dégtech/tods/
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