
SoftwareDevelopmentfor thePalmOS

JanSchaumann

06/08/00

Abstract

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

Developingapplicationsfor thePalmOSis abit differentthandevelopingapplications
for desktopcomputerssuchasthePCor aMac. Firstoff, thePalmcomputingplatform
is designeddifferntly thana desktopcomputer. Also, userssimply interactwith the
devicedifferentlythanthey do desktopcomputers.

1.1 Screen Size

ThePalmOSdevice’sscreenis only 160x160pixels,sotheamountof informationyou
candisplayat onetime is limited. For this reason,theuserinterfacemustbedesigned
carefullywith differentprioritiesandgoalsthanareusedfor largescreens.Note that
screensizesof futurePalmOSdevicesmayvary.

1.2 Quick Turnaround Expected

On a PC,usersdon’t mind waiting a few secondswhile anapplicationloadsbecause
they plan to use the applicationfor an extendedamountof time. By contrast,the
averagePalm userusesa Palm application15 to 20 timesper day for muchbriefer
periodsof time,usuallyjustafew seconds.Speedis thereforeacritical designobjective
for hand-heldorganizersandis not limited to executionspeedof the code. The total
timeneededtonavigate,select,andexecutecommandscanhaveabig impactonoverall
efficiency. (Also considerthatthePalmOSdoesnotprovideawait cursor.)

To maximizeperformance,theuserinterfaceshouldminimizenavigationbetween
windows,openingof dialogboxes,andsoon. Thelayoutof applicationscreensneeds
to besimplesothattheusercanpick up theproductanduseit effectively aftera short
time. It’s especiallyhelpful if theuserinterfaceof your applicationis consistentwith
otherapplicationson thedevicesouserswork with familiarpatterns.

1.3 PC Connectivity

PCconnectivity is anintegralcomponentof thePalmComputingplatformdevice. The
devicecomeswith acradlethatconnectsto adesktopPCandwith softwarefor thePC
thatprovides"one-button" backupandsynchronizationof all dataon the device with
theuser’sPC.

Many Palm OSapplicationshave a correspondingapplicationon thedesktop.To
sharedatabetweenthe device’s applicationand the desktop’s application,you must
write aconduit.A conduitis aplug-in to theHotSync̋o technologythatrunswhenyou
presstheHotSyncbutton.A conduitsynchronizesdatabetweentheapplicationon the
desktopandtheapplicationon the hand-helddevice. To write a conduit,you usethe
ConduitSDK, whichprovidesits own documentation.

1.4 Input Methods

Handheldusersdon’t haveakeyboardor mouse.Usersenterdatainto thedeviceusing
a pen. They caneitherwrite Graffiti ő strokesor usethekeyboarddialogprovidedon
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thedevice.
While Graffiti strokesandthe keyboarddialogarenot asconvenientasusingthe

full-sizeddesktopcomputerwith its keyboardandmouse.Therefore,you shouldnot
requireusersto entera lot of dataon thedevice itself.

1.5 Power

The Palm Computingplatform device runs on batteriesand thus doesnot have the
sameprocessingpowerasadesktopPC.Youshouldkeepthis i mindwhendeveloping
applicationsfor thePalm OSandavoid usingheavy calculation.

1.6 Memory

ThePalmOSdevicehaslimited heapspaceandstoragespace.Differentversionsof the
device have between512K and8MB total of dynamicmemoryandstorageavailable.
The device doesnot have a disk drive or PCMCIA support. Becauseof the limited
spaceandpower, optimizationis critical. To makeyourapplicationasfastandefficient
aspossible,optimizefor heapspacefirst, speedsecond,codesizethird.

1.7 File System

Becauseof the limited storagespace,andto make synchronizationwith the desktop
computermore efficient, Palm OS doesnot usea traditional file system. You store
datain memorychunkscalledrecords,which aregroupedinto databases.A database
is analogousto a file. Thedifferenceis thatdatais brokendown into multiple records
insteadof beingstoredin onecontiguouschunk.To save space,you edit a databasein
placein memoryinsteadof creatingit in RAM andthenwriting it out to storage.

1.8 Backward Compatibility

Differentversionsof thePalmComputingplatformdeviceareavailable,andeachruns
a differentversionof the Palm OS.Usersarenot expectedto upgradetheir versions
of thePalm OSasrapidly asthey would anoperatingsystemon a desktopcomputer.
Updatesto theOSaredesignedin sucha way thatyou caneasilymaintainbackward
compatibilitywith previousversionsof theOS,andthus,your applicationis available
to moreusers.

2 Palm OS Programming Concepts

Palm OSapplicationsaregenerallysingle-threaded,event-drivenprograms.Only one
programruns at a time. To successfullybuild a Palm OS application,you have to
understandhow thesystemitself is structuredandhow to structureyourapplication.
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2.1 PilotMain

Eachapplicationhasa PilotMain function that is equivalentto main in C programs.
To launchanapplication,thesystemcallsPilotMain andsendsit a launchcode. The
launchcodemay specifythat the applicationis to becomeactive anddisplayits user
interface(calleda normallaunch),or it mayspecifythattheapplicationshouldsimply
performasmalltaskandexit withoutdisplayingits userinterface.Thesolepurposeof
thePilotMain functionis to receive launchcodesandrespondto them.

2.2 Event Loop

PalmOSis anevent-basedoperatingsystem,soPalmOSapplicationscontainanevent
loop; however, this event loop is only startedin responseto the normallaunch. Your
applicationmayperformwork outsidetheeventloopin responseto otherlaunchcodes.

2.3 User Interface

MostPalmOSapplicationscontainauserinterfacemadeup of forms,which areanal-
ogousto windows in a desktopapplication.Theuserinterfacemaycontainbothpre-
definedUI elements(sometimesreferredto asUI objects),andcustomUI elements.

2.4 Memory

All applicationsshouldusethe memoryanddatamanagementfacilities providedby
thesystem.

2.5 Function calls

You implementanapplication’s featuresby calling Palm OSfunctions.Palm OScon-
sistsof severalmanagers,which aregroupsof functionsthatwork togetherto imple-
menta feature.As a rule,all functionsthatbelongto onemanagerusethesameprefix
andwork togetherto implementa certainaspectof functionality.

3 Tools

3.1 Coding Tools

Otherdevelopment(commercial)toolsfor theWindowsplatformare:

� CASL(CompactApplicationSolutionLanguage): CompactApplication Solu-
tion LanguageTools from FerasInformationTechnologiesis a Windows-based
integrateddevelopmentenvironmentfor creatinghigh-level interpretedapplica-
tions integratedwith conduitsto Windows desktopapplications.Includesa de-
velopmentenvironment,a conduit,andsamplecode.
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� SatelliteForms: SatelliteFormsfrom PumaTechnologyis a visual, rapid de-
velopmentenvironmentfor applicationsandconduits. Designapplicationsvia
drag-and-drop.Developevent-drivenscriptsin a languagesimilar to VisualBa-
sicusingcustomcontrols,plug-ins,andSatelliteFormsAPIs.

� PendragonFormsPendragonFormsfrom PendragonSoftwareis a fastandsim-
pleway to createdatacollectionapplicationsandconduits.

SinceApplicationsfor the Palm OS arewritten in C/C++, you write the codein any
environmentandthencompileit. You do needthePalm OSSDK, which includesthe
headers,libraries,andtools for Palm Computingplatformdevelopmenton Windows,
Mac OS, or Unix/Linux platforms. In order to compile the sourcecode,you needa
coupleof tools,whichare(for Unix/Linux andWindowsat least)freely available.

3.2 Emulators

ThePalm OSő Emulatoris softwarethatemulatesthehardwareof thevariousmodels
of Palm OSő platformdevices.It is extremelyvaluablefor writing, testinganddebug-
ging applications.Create"virtual" handheldsby runningthe Emulatoron Windows,
MacOS,or Unix/Linux computers.

Emulateddevicescanbeloadedwith new ROMs,soyou cantestyour application
with virtual devices,includingdifferentdevicesthanyouown, foreignlanguageROMs,
anddebug-enabledROMs for extraerrorcheckinganddebuggingfeatures.

TheEmulatorsoftwaredoesnot includeROM images.It is likeacomputerwithout
anoperatingsystem.Therearetwo sourcesof ROM images:ROM imagesfile or up-
loadaROM from anactualdevice. As adeveloper, thereareadvantagesto usingROM
imagefiles becauseyou canuse"debug-enabled"ROMs thatcontainextra debugging
codenot foundin shippinghardwareROMs.

3.2.1 Obtaining ROM Image Files

For legal reasons,you must sign an agreementwith Palm Inc. to download ROM
images. To obtain the PrototypeLicenseand ConfidentialityAgreement,you must
be a memberof the Palm[tm] SolutionProvider Program.After joining the Solution
ProviderProgram,werecommendthatyoujoin theDeveloperSeedingProgram,which
requiresthat you returna signedagreementto us. This allows you to accessROM
imagesandothervaluableprereleaseinformation. If you arebasedin the USA, you
mayalsoobtainimagesusinga "clickwrap" agreementthatdoesnot requirea signed
agreement.

YoucanalsodownloadaROM usingtheEmulatorfrom ahandhelddevicethathas
beenplacedinto thecradleconnectedto yourdesktopcomputer.

3.2.2 The Palm OS Emulator

ThePalm OSEmulator(or POSE,former“copilot”) displaysanon-screenimagethat
looks exactly like a Palm connectedOrganzier. You canselectwhich kind of Palm

6



handhelddeviceyouwantto emulate,andyoucanalsospecifythatyouwantPOSEto
displaythescreenin doublesize,which continuesto provide anaccuratepresentation
andmakesthePalmscreeneasierto view.

You canuseyour mouseon your desktopcomputerjust asyou usea styluson a
Palm Device. You canevenusethe Graffiti Power Writing Softwarewith POSEand
your mouse.You canusePOSEto performsomedebuggingof your applicationsand
youcanusetheEmulatorwith PalmDebuggerto debugin exactly thesamemanneras
with yourapplicationrunningin theactualhardwarehandhelddevice.

3.2.3 Other Palm OS Emulators

ThePalmOSő Emulatorwasbasedon "Copilot", writtenby severaldifferentdevelop-
ers,andis availableon thefollowing platforms:

� Theoriginal Copilotfor Windows- http://www.hewgill.com/pilot/copilot/index.html

� Copilotfor MacOS(PowerPC)- http://members.aol.com/illumesoft/copilot.html

� “Zilot” for MacOS- http://www.pollet.net

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

� “Copilot/2” - URL currentlyunavailable

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

3.3 Conduit Development Kits (CDKs)

ConduitDevelopmentKits (CDKs) aretools to developconduits. Conduitsaresoft-
wareplug-insfor theHotSync̋o Managerapplication.They exchangeandsynchronize
databetweena desktopcomputerandaPalm OSő platformhandheldcomputer.

Most conduitssynchronizedatasuchthatdataon thehandheldmirrorsthedataon
desktop.Conduitsalsotransfer, import/exportdata,or causePalmOSő applicationsto
be installed. GenericconduitsarePalm Inc.’s future directionfor conduits.The idea
is to provideanAPI for conduitdevelopmentto becompiledfor Windowsand/orMac
OS.Thedetailsfor makingit work oneachplatformwill behiddenwithin theAPI.

7



TheCDKsareavailablefor thefollowing platforms:

� ConduitDevelopmentKit - WindowsC/C++Edition(usesMicrosoftVisualC++
6.0)

� ConduitDevelopmentKit - WindowsJavaEdition(for developingPalmOSAp-
plicationsin Java - usesSymantecVisualCaféProfor Java)

� ConduitDevelopmentKit - MacOSEdition (usesMetrowerksCodeWarriorPro
for MacOS)

All theseCDK’sareavailableto downloadfor freefromhttp://www.palmos.com/dev/tech/conduits/

3.4 Web Clipping Development (WCA)

Thewebclippingarchitectureincludesclient-sideapplicationsthatrunonaPalmOSő
device, proxy servers for handlingtranslationbetweenthe web clipping application
format andHTML, andcontentservers. The client-sideapplicationis calleda web
clipping application. It is constructedin HTML andtranslatedinto the web clipping
applicationformat. Oncethis applcationis installedon a Palm OSő platform device,
contentis deliveredfrom thecontentprovider’sown websiteasasubsetof theHTML
3.2standard.

If you do not have accessto hardware that supportsweb clipping, you can use
software to emulatethe hardware with the POSE.When emulatinga web clipping
enableddevice, you useyour desktopcomputernetwork to emulatewirelessaccess
freeof charge.Webclipping applicationsusea specialproxy to getwebpagesanddo
not connectdirectly to websites.

Web clipping applicationsarewritten in a subsetof the HTML 3.2 specification.
Many of theusualtagsfor thingslike tables,forms,checkboxes,radiobuttons,select
lists, andfont sizesaresupported.However, in orderto work well even thoughcon-
strainedby the limited bandwidthavailableon the wirelessconnection,web clipping
applicationsdonotsupportmoreresourceintensive featuressuchasJavaScript,nested
tables,frames,cookies,or Java.

Webclippingapplicationsaredesignedtobesmallandto giveuserstheinformation
they needwith minimumeffort andmaximumspeed.Likewise, resultscomingfrom
yourserver to a handhelddevicearedesignedto besmallandto thepoint. Remember,
this is notwebbrowsing,but webclipping. Webclippingappplicationsshouldbewrit-
ten to provide userswith only the informationthat they needwithout any extraneous
items.Try to limit thesizeof your resultpagesto about400bytes.

3.4.1 Two components to WCA

Therearetwo main componentsto writing successfulweb clipping applications:the
web clipping applicationthat you install on the device, and the backendserver that
returnsresultspagesto thedevice.
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� Web clipping application - This is an applicationthat you build usingHTML,
which is installedby theenduserontotheir handheldorganizer. A webclipping
applicationis like a mini-websitethat is storedlocally, soaccessto it is instant
andfree.Theindex pageof thewebclippingapplicationusuallycontainseither
a form or a list of links, whicharethegatewaysto thelivedataprovidedby your
server. Staticinformation,suchasgraphics,help,and"about"pagesshouldalso
beplacedwithin awebclippingapplication.

� Resultspages(clippings)- Thesepagesarereturnedby yourbackendserverafter
they receive a requestfrom your web clipping application.They arewritten in
HTML andwill often link to imagesandHTML documentsthat arestoredin
the web clipping applicaitonso that this static informationdoesn’t needto be
transmittedover theair.

3.4.2 WCA Builder Tools

TheWCA BuilderToolsneededto build WCA’a (ie translatetheHTML-lik ecodeinto
“Palmspeak”)areavailableto downloadfor freefromhttp://www.palmos.com/dev/tech/webclipping/
.

3.4.3 A WCA Example

TheCode:
<html>

<head>
<title>UsedMacs</title>
<metaname="palmcomputingplatform" content="true">
</head>

<body>
<center><imgsrc="macos.gif"></center>
<h2align=center>UsedMacPrices</h2>
<p align=center>Searchfor the mostup-to-datepriceson Macintoshcomput-

ers:</p>
<center>
<form method="post"action="http://www.myserver.com/cgi-bin/search.pl">
<selectname="model">

<option>Mac128K
<option>Mac512K
<option>MacPlus
<option>MacSE
<option>MacSE/30
<option>PowerMac7100
<option>PowerMac8100

</select>
<br><br><br>
<input type="submit"value="Search"name="go">
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</form>
<br>
<ahref="demo_web_tutorial_about.html">AboutUs</a>
<ahref="demo_web_tutorial_help.html">Help</a>
</center>
</body>

</html>

We seethatWCA’sconsistalmostentirelyof (verysimple)HTML. Theonly thing
thatdiffersfrom pureHTML is themeta-tag<metaname="palmcomputingplatform"
content="true"> . Images,if used,are storedlocally on the device, sinceit is not
recommendedto transferimagesoverthewirelessconnection(bandwidth!)- theWCA
Builder will entertheminto theappropriatedatabaseon thedevice.

After passingthiscodethroughtheWCA Builder, theapplicationwouldlooksome-
thing like this:

3.4.4 Palm Query Applications (PQA)

WebclippingapplicationsarePalmrecorddatabasesthatarereadby theWebClipping
application(WebClipper)on thePalmVII[tm] handheld(or otherdevicethatsupports
webclippings).Pagesandimagesarestoredasseparaterecordsin thedatabase,andthe
numberof recordslistedin theRecordsview of theApplicationsLauncherInfo screen
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correspondto the total numberof pagesand imagesthat comprisethe web clipping
application.

With acoupleof functioncallsyoucanenhanceyourWCA’seasilywith yourC++-
Programs,andviceversa(ie enhanceyourC++-Applicationwith WCA’s). Youcan:

� create“pseudo-cgi’s” on yourPalmDevice (e.g.parsinginput from a URL)

� processdatafrom webclippingpages(e.g.graphing,updatingdatabasesetc.)

� storedataon thehandheldfor WCA’s (e.g.preferences)

3.4.5 A PQA Example

TheCode:
<html>

<head>
<title>"palm" Test</title>
<metaname="PalmComputingPlatform"content="true">
</head>
<body>
<h1align="center">SpecialFunctionPalmTester</h1>
<p><ahref="palm:memo.appl">MemoPad<a>
</body>

</html>
After passingthiscodethroughthePQABuilder, theapplicationwould look some-

thing like this:
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Pleasenotethattheabovescreenshotsareall from thePalmOSEmulator(POSE)!

4 Hardware using the Palm OS

Thereareseveraltypesof hardwareprojectsfor thePalmOSő Platform:
� Palm Inc. - http://www.palmos.com/dev/tech/hardware/

� Handspring- http://www.handspring.com/products/vindex.asp
� SymbolTechnologyDevelopment-

http://www.symbol.com/products/mobile_computers/mobile_computers.html
� TRG- http://www.trgnet.com/
� Qualcomm(Smartphone)- http://www.palmos.com/dev/tech/qualcomm/
� IBM Workpadseries- http://commerce.www.ibm.com/cgi-

bin/ncommerce/CategoryDisplay?cgrfnbr=2035814&cntrfnbr=1&cgmenbr=1&cntry=840&lang=en_US

5 Wishlist

To guaranteemaximumefficiency every personinvolvedin theactualcodingprocess
shouldbeableto work in anenvironment(s)heis mostcomfortablewith. While some
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peoplemay preferrcoding,compiling anddebugging“by hand”, othersmay preferr
a completeIntegratedDevelopmentEnvironment(IDE). The mostwidely usedtool
in Palm OS SoftwareDevelopmentis the CodeWarrior Interactive DevelopmentEn-
vironment(IDE) from 3ComCorporation.Documentationfor the CodeWarrior IDE
is provided with CodeWarrior. CodeWarrior is available for Windows, Macintosh,
Solaris,Linux andJava. CodeWarrior is proprietairysoftware,currentlypriced � $90.

Eventhoughalmostall informationanddocumentationonemight needto develop
applicationsfor thePalm OSis availableon the internet,many peoplepreferrhaving
a decentbook (yes,paper!) asdesktopreferencehandy. Theonebookmostsuitable
for this purposeseemsto beO’Reillys “Palm Programming:TheDevelopersGuide”
(http://www.oreilly.com/catalog/palmprog/).

Needlessto saythateverybodyinvolvedshouldhave PalmPilotor otherPalm OS
basedhandhelddevice to familiarizethemselveswith theenvironmentwe developfor.

6 Main Resources

ProgrammingPalmOSin aNutshell-
http://www.palmos.com/dev/tech/docs/palmos/Nutshell.html
DeveloperTools- http://www.palmos.com/dev/tech/tools/
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