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Abstract

Pythonis anextensible,interpreted,object-orientedprogramminglanguage.It supportsa wide rangeof applica-
tions,from simpletext processingscriptsto interactiveWWW browsers.

This manualdescribesmodulesthat arespecificto the implementationof Pythonon the Apple Macintosh,and
shouldbeusedasanaddendumto theplatform-independentPythonLibrary Reference.
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CHAPTER

ONE

Introduction

This manualdescribesthe MacOS-specificmodulesavailablein Pythonfor the Apple Macintosh. Most of the
modulesdescribedin thePythonLibrary Referencearealsoavailable,with theexceptionslistedbelow.

For quitea few modulesthis manualdoesnot giveenoughinformation,andyou will needadditionaldocumenta-
tion. Thisis thecasefor thetoolboxmodules, for whichApple’sInsideMacintoshis themotherlodeof information
andthewastemodule,for whichyouneedthedocumentationfor theC API. Pointersto internet-basedsourcesof
thesedocumentsareavailablein thedocumentationincludedwith theMacPythoninstaller.
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CHAPTER

TWO

Unimplemented Modules

Thefollowing modulesdescribedin thePythonLibrary Referencearenot availableor not fully implementedon
theMacintosh:

locale — No supportfor localesettingin theunderlyingC implementation(yet).

signal — Unix-specific

thr ead — No supportfor multiple threadsin MacPython(yet).

posix — mac providessimilar functionality, andyoushoulduseos anyway...

crypt — Unix-specific

dbm — Unix-specific,but gdbm is available.

termios — Unix-specific.Similar functionalityis availablein ctb.

fcntl, resource,syslog — Unix-specific.

mpz

Additionally, themodulesdescribedin theSGIIRIXSpecificservicesandSunOSSpecificServicesarenotavailable
either.
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CHAPTER

THREE

Macintosh Specific Services

Themodulesin thischapterareavailableon theAppleMacintoshonly.

Asidefrom themodulesdescribedheretherearealsointerfacesto variousMacOStoolboxes,whicharecurrently
notextensively described.Thetoolboxesfor which modulesexist are:AE (AppleEvents),Cm (ComponentMan-
ager),Ctl (ControlManager),Dlg (Dialog Manager),Evt (EventManager),Fm (Font Manager),List (List
Manager),Menu (MoenuManager),Qd (QuickDraw), Qt (QuickTime),Res (ResourceManagerandHandles),
Scrap (ScrapManager),Snd (SoundManager),TE (TextEdit),Waste (non-AppleTextEdit replacement)and
Win (Window Manager).

If applicablethemodulewill defineanumberof Pythonobjectsfor thevariousstructuresdeclaredby thetoolbox,
andoperationswill beimplementedasmethodsof theobject.Otheroperationswill beimplementedasfunctions
in themodule. Not all operationspossiblein C will alsobepossiblein Python(callbacksareoftena problem),
andparameterswill occasionallybedifferentin Python(input andoutputbuffers,especially).All methodsand
functionshave a doc stringdescribingtheir argumentsandreturnvalues,andfor additionaldescriptionyou
arereferredto InsideMacintoshor similarworks.

Thefollowing modulesaredocumentedhere:

mac — Similar interfacesto theposix module.

macpath — Pathmanipulationfunctions;usevia os.path.

ctb — Interfacesto theCommunicationsTool Box. Only theConnectionManageris currentlysupported.

macconsole— Think C’s consolepackageis availableusingthismodule.

macdnr — Interfacesto theMacintoshDomainNameResolver.

macfs — Supportfor FSSpec,theAlias Manager, finder aliases,andtheStandardFile package.

macic — InternetConfig.

MacOS — Accessto MacOSspecificinterpreterfeatures.

macostools— Convenienceroutinesfor file manipulation.

findertools — Wrappersaroundthefinder’sAppleEventsinterface.

mactcp — TheMacTCPinterfaces.

macspeech— Interfaceto theMacintoshSpeechManager.

EasyDialogs — BasicMacintoshdialogs.

FrameWork — Interactiveapplicationframework.

MiniAEFrame — Supportto actasanOpenScriptingArchitecture(OSA)server (“AppleEvents”).

5



3.1 Built-in Module mac

This moduleprovidesa subsetof theoperatingsystemdependentfunctionalityprovidedby theoptionalbuilt-in
moduleposix. It is bestaccessedthroughthemoreportablestandardmoduleos.

Thefollowing functionsareavailablein this module:chdir(), close(), dup(), fdopen(), getcwd(),
lseek(), listdir(), mkdir(), open(), read(), rename(), rmdir(), stat(), sync(),
unlink(), write(), aswell astheexceptionerror. Notethat thetimesreturnedby stat() arefloating-
pointvalues,likeall timevaluesin MacPython.

Oneadditionalfunctionis available:xstat(). This functionreturnsthesameinformationasstat(), but with
threeextravaluesappended:thesizeof theresourcefork of thefile andits 4-charcreatorandtype.

3.2 Standard Module macpath

Thismoduleprovidesasubsetof thepathnamemanipulationfunctionsavailablefrom theoptionalstandardmod-
uleposixpath. It is bestaccessedthroughthemoreportablestandardmoduleos, asos.path.

The following functionsare available in this module: normcase(), normpath(), isabs(), join(),
split(),isdir(),isfile(),walk(),exists(). For otherfunctionsavailablein posixpath dummy
counterpartsareavailable.

3.3 Built-in Module ctb

This moduleprovidesa partial interfaceto theMacintoshCommunicationsToolbox. Currently, only Connection
Managertoolsaresupported.It maynotbeavailablein all MacPythonversions.

error
Theexceptionraisedonerrors.

cmData
cmCntl
cmAttn

Flagsfor thechannelargumentof theRead() andWrite() methods.

cmFlagsEOM
End-of-messageflag for Read() andWrite().

choose*
Valuesreturnedby Choose().

cmStatus*
Bits in thestatusasreturnedby Status().

available()
Return1 if theCommunicationToolboxis available,zerootherwise.

CMNew(name, sizes)
Createa connectionobjectusingtheconnectiontool namedname. sizesis a 6-tuplegivenbuffer sizesfor
datain, dataout,controlin, controlout,attentionin andattentionout. Alternatively, passingNone for sizes
will resultin defaultbuffer sizes.

connection object

For all connectionmethodsthat take a timeoutargument,a valueof -1 is indefinite,meaningthat thecommand
runsto completion.

callback
If thismemberis setto avalueotherthanNone it shouldpointtoafunctionacceptingasingleargument(the

6 Chapter 3. Macintosh Specific Services



connectionobject). This will make all connectionobjectmethodswork asynchronously, with thecallback
routinebeingcalleduponcompletion.

Note: for reasonsbeyondmy understandingthecallbackroutineis currentlynevercalled.You areadvised
againstusingasynchronouscallsfor thetimebeing.

Open(timeout)
Openanoutgoingconnection,waitingatmosttimeoutsecondsfor theconnectionto beestablished.

Listen(timeout)
Wait for anincomingconnection.Stopwaitingaftertimeoutseconds.Thiscall is only meaningfulto some
tools.

accept(yesno)
Accept(whenyesnois non-zero)or rejectanincomingcall afterListen() returned.

Close(timeout,now)
Closea connection.Whennow is zero,thecloseis orderly(i.e. outstandingoutputis flushed,etc.)with a
timeoutof timeoutseconds.Whennow is non-zerothecloseis immediate,discardingoutput.

Read(len,chan,timeout)
Readlen bytes,or until timeoutsecondshave passed,from the channelchan (which is oneof cmData,
cmCntl or cmAttn). Returna2-tuple:thedatareadandtheend-of-messageflag,cmFlagsEOM.

Write(buf, chan,timeout,eom)
Write buf to channelchan, abortingaftertimeoutseconds.WheneomhasthevaluecmFlagsEOM, anend-
of-messageindicatorwill be written after the data(if this concepthasa meaningfor this communication
tool). Themethodreturnsthenumberof byteswritten.

Status()
Returnconnectionstatusasthe2-tuple(sizes, flags). sizesis a6-tuplegiving theactualbuffer sizesused
(seeCMNew()), flags is asetof bitsdescribingthestateof theconnection.

GetConfig()
Returntheconfigurationstringof thecommunicationtool. Theseconfigurationstringsaretool-dependent,
but usuallyeasilyparsedandmodified.

SetConfig(str)
Settheconfigurationstringfor thetool. Thestringsareparsedleft-to-right,with latervaluestakingprece-
dence.This meansindividual configurationparameterscanbe modifiedby simply appendingsomething
like’baud 4800’ to theendof thestringreturnedby GetConfig() andpassingthat to this method.
Themethodreturnsthenumberof charactersactuallyparsedby thetool beforeit encounteredanerror(or
completedsuccessfully).

Choose()
Presenttheuserwith a dialog to choosea communicationtool andconfigureit. If thereis anoutstanding
connectionsomechoices(likeselectingadifferenttool) maycausetheconnectionto beaborted.Thereturn
value(oneof thechoose* constants)will indicatethis.

Idle()
Givethetool achanceto usetheprocessor. Youshouldcall thismethodregularly.

Abort()
Abort anoutstandingasynchronousOpen() or Listen().

Reset()
Resetaconnection.Exactmeaningdependson thetool.

Break(length)
Senda break. Whetherthis meansanything, what it meansand interpretationof the length parameter
dependson thetool in use.

3.4 Built-in Module macfs
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This moduleprovidesaccessto MacintoshFSSpechandling,theAlias Manager, finder aliasesandtheStandard
File package.

Whenever a function or methodexpectsa file argument,this argumentcanbe oneof threethings:(1) a full or
partialMacintoshpathname,(2) anFSSpecobjector (3) a 3-tuple(wdRefNum, parID, name) asdescribedin
InsideMacintosh:Files. A descriptionof aliasesandtheStandardFile packagecanalsobefoundthere.

FSSpec(file)
CreateanFSSpecobjectfor thespecifiedfile.

RawFSSpec(data)
CreateanFSSpecobjectgiventheraw datafor theC structurefor theFSSpecasa string. This is mainly
usefulif youhaveobtainedanFSSpecstructureovera network.

RawAlias(data)
CreateanAlias objectgiventheraw datafor theC structurefor thealiasasa string. This is mainly useful
if youhaveobtainedanFSSpecstructureovera network.

FInfo()
Createa zero-filledFInfo object.

ResolveAliasFile(file)
Resolve analiasfile. Returnsa 3-tuple(fsspec, isfolder, aliased) wherefsspecis theresultingFSSpec
object,isfolder is trueif fsspecpointsto a folderandaliasedis trueif thefile wasanaliasin thefirst place
(otherwisetheFSSpecobjectfor thefile itself is returned).

StandardGetFile([type, ...])
Presenttheuserwith astandard“openinputfile” dialog.Optionally, youcanpassupto four 4-characterfile
typesto limit thefilestheusercanchoosefrom. ThefunctionreturnsanFSSpecobjectandaflag indicating
thattheusercompletedthedialogwithoutcancelling.

PromptGetFile(prompt[, type, ...])
Similar to StandardGetFile() but allowsyou to specifyaprompt.

StandardPutFile(prompt,[default])
Presentthe userwith a standard“open outputfile” dialog. prompt is the promptstring, andthe optional
defaultargumentinitializestheoutputfile name.ThefunctionreturnsanFSSpecobjectandaflagindicating
thattheusercompletedthedialogwithoutcancelling.

GetDirectory([prompt])
Presentthe userwith a non-standard“select a directory” dialog. prompt is the prompt string, and the
optional.ReturnanFSSpecobjectandasuccess-indicator.

SetFolder([fsspec])
Setthefolder thatis initially presentedto theuserwhenoneof thefile selectiondialogsis presented.fsspec
shouldpoint to a file in the folder, not the folder itself (thefile neednot exist, though). If no argumentis
passedthefolderwill besetto thecurrentdirectory, i.e. whatos.getcwd() returns.

Notethatstartingwith system7.5 theusercanchangeStandardFile behaviour with the“generalcontrols”
controlpanel,therebymakingthiscall inoperative.

FindFolder(where, which, create)
Locatesoneof the“special” foldersthatMacOSknows about,suchasthe trashor thePreferencesfolder.
where is thedisk to search,which is the4-characterstringspecifyingwhich folder to locate.Settingcreate
causesthefolder to becreatedif it doesnotexist. Returnsa(vrefnum, dirid) tuple.

NewAliasMinimalFromFullPath(pathname)
Returna minimalaliasobjectthatpointsto thegivenfile, whichmustbespecifiedasa full pathname.This
is theonly way to createanAlias pointingto anon-existingfile.

Theconstantsfor whereandwhich canbeobtainedfrom thestandardmoduleMACFS.

FindApplication(creator)
Locatetheapplicationwith 4-charcreatorcodecreator. ThefunctionreturnsanFSSpecobjectpointingto
theapplication.

8 Chapter 3. Macintosh Specific Services



FSSpec objects

data
Theraw datafrom theFSSpecobject,suitablefor passingto otherapplications,for instance.

as pathname()
Returnthefull pathnameof thefile describedby theFSSpecobject.

as tuple()
Returnthe(wdRefNum, parID, name) tupleof thefile describedby theFSSpecobject.

NewAlias([file])
CreateanAlias objectpointingto thefile describedby thisFSSpec.If theoptionalfile parameteris present
thealiaswill berelative to thatfile, otherwiseit will beabsolute.

NewAliasMinimal()
Createa minimalaliaspointingto thisfile.

GetCreatorType()
Returnthe4-charactercreatorandtypeof thefile.

SetCreatorType(creator, type)
Setthe4-charactercreatorandtypeof thefile.

GetFInfo()
Returna FInfo objectdescribingthefinderinfo for thefile.

SetFInfo(finfo)
Setthefinderinfo for thefile to thevaluesgivenasfinfo (anFInfo object).

GetDates()
Returna tuplewith threefloatingpoint valuesrepresentingthecreationdate,modificationdateandbackup
dateof thefile.

SetDates(crdate, moddate, backupdate)
Set the creation,modificationandbackupdateof the file. The valuesare in the standardfloating point
formatusedfor timesthroughoutPython.

Alias Objects

data
Theraw datafor theAlias record,suitablefor storingin a resourceor transmittingto otherprograms.

Resolve([file])
Resolve thealias. If thealiaswascreatedasa relative aliasyou shouldpassthefile relative to which it is.
ReturntheFSSpecfor thefile pointedto anda flag indicatingwhethertheAlias objectitself wasmodified
duringthesearchprocess.If thefile doesnot exist but thepathleadingup to it doesexist a valid fsspecis
returned.

GetInfo(num)
An interfaceto theC routineGetAliasInfo().

Update(file, [file2])
Updatethealiasto point to thefile given.If file2 is presenta relativealiaswill becreated.

Note that it is currentlynot possibleto directly manipulatea resourceasan Alias object. Hence,after calling
Update() or after Resolve() indicatesthat the alias haschangedthe Pythonprogramis responsiblefor
gettingthedata valuefrom theAlias objectandmodifyingtheresource.

FInfo Objects

SeeInsideMacintosh:Files for acompletedescriptionof whatthevariousfieldsmean.

Creator

3.4. Built-in Module macfs 9



The4-charactercreatorcodeof thefile.

Type
The4-charactertypecodeof thefile.

Flags
Thefinderflagsfor thefile as16-bit integer. Thebit valuesin Flagsaredefinedin standardmoduleMACFS.

Location
A Pointgiving thepositionof thefile’s icon in its folder.

Fldr
Thefolder thefile is in (asaninteger).

3.5 Standard Module ic

ThismoduleprovidesaccesstoMacintoshInternetConfigpackage,whichstorespreferencesfor Internetprograms
suchasmail address,default homepage,etc. Also, InternetConfigcontainsanelaboratesetof mappingsfrom
Macintoshcreator/typecodesto foreign filenameextensionsplus informationon how to transferfiles (binary,
ascii,etc).

Thereis a low-level companionmoduleicglue which providesthebasicInternetConfigaccessfunctionality.
This low-level moduleis not documented,but the docstringsof the routinesdocumentthe parametersandthe
routine namesare the sameas for the Pascalor C API to InternetConfig, so the standardIC programmers’
documentationcanbeusedif thismoduleis needed.

Theicmoduledefinestheerror exceptionandsymbolicnamesfor all errorcodesInternetConfigcanproduce;
seethesourcefor details.

error
Exceptionraisedonerrorsin theic module.

Theic moduledefinesthefollowing classandfunction:

IC([signature[, ic ] ])
Createan internetconfig object. The signatureis a 4-charactercreatorcodeof the currentapplication
(default ’Pyth’) which may influencesomeof ICs settings. The optional ic argumentis a low-level
icglue.icinstance createdbeforehand,this may be useful if you want to get preferencesfrom a
differentconfigfile, etc.

launchurl(url[, hint])
parseurl(data[, start[, end[, hint] ] ])
mapfile(file)
maptypecreator(type, creator[, filename])
settypecreator(file)

Thesefunctionsare“shortcuts”to themethodsof thesamename,describedbelow.

IC Objects

IC objectshave a mappinginterface,henceto obtainthemail addressyou simply get ic[’MailAddress’].
Assignmentalsoworks,andchangestheoptionin theconfigurationfile.

Themoduleknowsaboutvariousdatatypes,andconvertstheinternalIC representationto a “logical” Pythondata
structure. Runningtheic modulestandalonewill run a testprogramthat lists all keys andvaluesin your IC
database,thiswill have to serverasdocumentation.

If themoduledoesnot know how to representthedatait returnsan instanceof theICOpaqueData type,with
theraw datain its data attribute.Objectsof this typearealsoacceptablevaluesfor assignment.

Besidesthedictionaryinterface,IC objectshave thefollowing methods:

launchurl(url[, hint])
ParsethegivenURL, lauchthecorrectapplicationandpassit theURL. Theoptionalhint canbea scheme

10 Chapter 3. Macintosh Specific Services



namesuchas’mailto:’, in which caseincompleteURLs arecompletedwith this scheme.If hint is not
provided,incompleteURLsareinvalid.

parseurl(data[, start[, end[, hint] ] ])
FindanURL somewherein dataandreturnstartposition,endpositionandtheURL. Theoptionalstartand
endcanbeusedto limit thesearch,sofor instanceif auserclicks in a long textfield youcanpassthewhole
textfield andtheclick-positionin startandthisroutinewill returnthewholeURL in whichtheuserclicked.
As above,hint is anoptionalschemeusedto completeincompleteURLs.

mapfile(file)
Return the mapping entry for the given file, which can be passedas either a filename or an
macfs.FSSpec() result,andwhichneednotexist.

Themappingentry is returnedasa tuple(version, type, creator, postcreator, flags, extension, appname,
postappname, mimetype, entryname), whereversion is the entry versionnumber, type is the 4-character
filetype,creator is the 4-charactercreatortype,postcreator is the 4-charactercreatorcodeof anoptional
applicationto post-processthefile afterdownloading,flagsarevariousbitsspecifyingwhetherto transferin
binaryor asciiandsuch,extensionis thefilenameextensionfor thisfile type,appnameis theprintablename
of the applicationto which this file belongs,postappnameis the nameof the postprocessingapplication,
mimetypeis theMIME typeof thisfile andentrynameis thenameof thisentry.

maptypecreator(type, creator[, filename])
Returnthe mappingentry for files with given 4-charactertypeandcreator codes.The optionalfilename
maybespecifiedto furtherhelpfinding thecorrectentry(if thecreatorcodeis ’????’, for instance).

Themappingentryis returnedin thesameformatasfor mapfile.

settypecreator(file)
Givenanexistingfile, specifiedeitherasa filenameor asanmacfs.FSSpec() result,setits creatorand
typecorrectlybasedon its extension.Thefinderis told aboutthechange,sothefindericonwill beupdated
quickly.

3.6 Built-in Module MacOS

Thismoduleprovidesaccessto MacOSspecificfunctionalityin thePythoninterpreter, suchashow theinterpreter
eventloopfunctionsandthelike. Usewith care.

Notethecapitalisationof themodulename,this is a historicalartifact.

Error
This exceptionis raisedon MacOSgeneratederrors,either from functionsin this moduleor from other
mac-specificmoduleslike the toolbox interfaces. The argumentsarethe integer error code(the OSErr
value)anda textualdescriptionof theerrorcode.Symbolicnamesfor all known errorcodesaredefinedin
thestandardmodulemacerrors.

SetEventHandler(handler)
In the inner interpreter loop Python will occasionally check for events, unless disabled with
ScheduleParams(). With thisfunctionyoucanpassaPythonevent-handlerfunctionthatwill becalled
if aneventis available.Theeventis passedasparameterandthefunctionshouldreturnnon-zeroif theevent
hasbeenfully processed,otherwiseeventprocessingcontinues(by passingtheeventto theconsolewindow
package,for instance).

CallSetEventHandler()withoutaparameterto cleartheeventhandler. Settinganeventhandlerwhile
oneis alreadysetis anerror.

SchedParams([doint[, evtmask[, besocial[, interval[, bgyield] ] ] ] ])
Influencetheinterpreterinnerloopeventhandling.Intervalspecifieshow often(in seconds,floatingpoint)
the interpretershouldenterthe event processingcode. Whentrue, doint causesinterrupt(command-dot)
checkingto bedone. evtmasktells the interpreterto do eventprocessingfor eventsin themask(redraws,
mouseclicksto switch to otherapplications,etc). Thebesocialflag givesotherprocessesa chanceto run.
They aregrantedminimal runtimewhenPythonis in theforegroundandbgyieldsecondsper intervalwhen
Pythonrunsin thebackground.

All parametersareoptional,anddefault to thecurrentvalue.Thereturnvalueof this functionis atuplewith
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the old valuesof theseoptions. Initial defaultsarethat all processingis enabled,checkingis doneevery
quartersecondandtheCPUis givenup for a quartersecondwhenin thebackground.

HandleEvent(ev)
Passthe event recordev backto the Pythonevent loop, or possiblyto the handlerfor thesys.stdout
window (basedonthecompilerusedto build Python).ThisallowsPythonprogramsthatdo theirown event
handlingto still havesomecommand-periodandwindow-switchingcapability.

If youattemptto call this functionfrom aneventhandlersetthroughSetEventHandler() youwill get
anexception.

GetErrorString(errno)
Returnthetextualdescriptionof MacOSerrorcodeerrno.

splash(resid)
This function will put a splashwindow on-screen,with the contentsof the DLOG resourcespecifiedby
resid. Calling with a zeroargumentwill remove thesplashscreen.This function is usefulif you wantan
appletto postasplashscreenearlyin initializationwithoutfirst having to loadnumerousextensionmodules.

DebugStr(message [, object])
Drop to the low-level debuggerwith messagemessage. Theoptionalobjectargumentis not used,but can
easilybeinspectedfrom thedebugger.

Notethatyoushouldusethisfunctionwith extremecare:if nolow-leveldebuggerlikeMacsBugis installed
thiscall will crashyoursystem.It is intendedmainly for developersof Pythonextensionmodules.

openrf(name[, mode])
Opentheresourcefork of a file. Argumentsarethesameasfor thebuilt-in functionopen(). Theobject
returnedhasfile-like semantics,but it is notaPythonfile object,sotheremaybesubtledifferences.

3.7 Standard Module macostools

Thismodulecontainssomeconvenienceroutinesfor file-manipulationon theMacintosh.

Themacostools moduledefinesthefollowing functions:

copy(src, dst[, createpath[, copytimes] ])
Copy file src to dst. Thefiles canbespecifiedaspathnamesor FSSpecobjects.If createpathis non-zero
dst mustbe a pathnameandthe folders leadingto the destinationarecreatedif necessary. The method
copiesdataandresourcefork andsomefinderinformation(creator, type,flags)andoptionallythecreation,
modificationandbackuptimes(default is to copy them).Customicons,commentsandiconpositionarenot
copied.

If thesourceis analiastheoriginal to which thealiaspointsis copied,not thealiasfile.

copytree(src, dst)
Recursively copy a file treefrom src to dst, creatingfoldersasneeded.src anddst shouldbespecifiedas
pathnames.

mkalias(src, dst)
Createa finderaliasdstpointingto src. Bothmaybespecifiedaspathnamesor FSSpecobjects.

touched(dst)
Tell thefinderthatsomebits of finder-informationsuchascreatoror typefor file dsthaschanged.Thefile
canbespecifiedby pathnameor fsspec.Thiscall shouldprodthefinderinto redrawing thefiles icon.

BUFSIZ
Thebuffer sizefor copy, default1 megabyte.

Notethattheprocessof creatingfinderaliasesis notspecifiedin theAppledocumentation.Hence,aliasescreated
with mkalias() couldconceivablyhave incompatiblebehaviour in somecases.

3.8 Standard Module findertools
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This modulecontainsroutinesthat give Pythonprogramsaccessto somefunctionality provided by the finder.
They areimplementedaswrappersaroundtheAppleEventinterfaceto thefinder.

All file andfolderparameterscanbespecifiedeitherasfull pathnamesor asFSSpecobjects.

Thefindertools moduledefinesthefollowing functions:

launch(file)
Tell thefinderto launchfile. Whatlaunchingmeansdependsonthefile: applicationsarestarted,foldersare
openedanddocumentsareopenedin thecorrectapplication.

Print(file)
Tell the finder to print a file (againspecifiedby full pathnameor FSSpec).The behaviour is identicalto
selectingthefile andusingtheprint commandin thefinder.

copy(file, destdir)
Tell thefinderto copy a file or folderfile to folderdestdir. ThefunctionreturnsanAlias objectpointingto
thenew file.

move(file, destdir)
Tell thefinderto movea file or folderfile to folderdestdir. ThefunctionreturnsanAlias objectpointingto
thenew file.

sleep()
Tell thefinderto put theMacintoshto sleep,if yourmachinesupportsit.

restart()
Tell thefinderto performanorderlyrestartof themachine.

shutdown()
Tell thefinderto performanorderlyshutdown of themachine.

3.9 Built-in Module macspeech

This moduleprovidesan interfaceto the MacintoshSpeechManager, allowing you to let the Macintoshut-
ter phrases.You needa versionof the SpeechManagerextension(version1 and2 have beentested)in your
‘Extensions’ folder for this to work. Themoduledoesnot provide full accessto all featuresof theSpeechMan-
ageryet. It maynotbeavailablein all MacPythonversions.

Available()
Testavailability of the SpeechManagerextension(and,on the PowerPC,the SpeechManagersharedli-
brary).Return0 or 1.

Version()
Returnthe(integer)versionnumberof theSpeechManager.

SpeakString(str)
Utter thestringstr usingthedefault voice,asynchronously. This abortsany speechthatmaystill beactive
from prior SpeakString() invocations.

Busy()
Returnthenumberof speechchannelsbusy, system-wide.

CountVoices()
Returnthenumberof differentvoicesavailable.

GetIndVoice(num)
Returna Voiceobjectfor voicenumbernum.

Voice Objects

Voiceobjectscontainthedescriptionof avoice.It is currentlynotyetpossibleto accesstheparametersof avoice.

GetGender()
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Returnthegenderof thevoice:0 for male,1 for femaleand-1 for neuter.

NewChannel()
Returna new SpeechChannelobjectusingthisvoice.

Speech Channel Objects

A SpeechChannelobjectallows you to speakstringswith slightly morecontrol thanSpeakString(), and
allows you to usemultiple speakersat thesametime. Pleasenotethatchannelpitch andrateareinterrelatedin
someway, sothatto makeyourMacintoshsingyouwill have to adjustboth.

SpeakText(str)
Startutteringthegivenstring.

Stop()
Stopbabbling.

GetPitch()
Returnthecurrentpitchof thechannel,asa floating-pointnumber.

SetPitch(pitch)
Setthepitchof thechannel.

GetRate()
Getthespeechrate(utterancesperminute)of thechannelasa floatingpointnumber.

SetRate(rate)
Setthespeechrateof thechannel.

3.10 Standard Module EasyDialogs

TheEasyDialogsmodulecontainssomesimpledialogsfor theMacintosh,modelledafterthestdwin dialogs
with similar names.All routineshave anoptionalparameterid with which you canoverridetheDLOG resource
usedfor thedialog,aslongastheitemnumberscorrespond.Seethesourcefor details.

TheEasyDialogs moduledefinesthefollowing functions:

Message(str)
A modaldialogwith themessagetext str, whichshouldbeatmost255characterslong,is displayed.Control
is returnedwhentheuserclicks “OK”.

AskString(prompt[, default])
Ask theuserto input a stringvalue,in a modaldialog. prompt is thepromtmessage,theoptionaldefault
arg is theinitial valuefor thestring.All stringscanbeat most255byteslong. AskString() returnsthe
stringenteredorNone in casetheusercancelled.

AskYesNoCancel(question[, default])
Presentadialogwith text questionandthreebuttonslabelled“yes”, “no” and“cancel”. Return1 for yes,0
for no and-1 for cancel.Thedefault returnvaluechosenby hitting returnis 0. This canbechangedwith
theoptionaldefaultargument.

ProgressBar([ label[, maxval] ])
Display a modelessprogressdialog with a thermometerbar. label is the text string displayed(default
“Working...”), maxvalis the valueat which progressis complete(default 100). The returnedobjecthas
onemethod,set(value), whichsetsthevalueof theprogressbar. Thebarremainsvisibleuntil theobject
returnedis discarded.

Theprogressbarhasa“cancel”button,but it is currentlynon-functional.

Note thatEasyDialogs doesnot currentlyusethe notificationmanager. This meansthat displayingdialogs
while theprogramis in thebackgroundwill leadto unexpectedresultsandpossiblycrashes.Also, all dialogsare
modelessandhenceexpectto beat the top of thestackingorder. This is truewhenthedialogsarecreated,but
windowsthatpop-uplater(likea consolewindow) mayalsoresultin crashes.
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3.11 Standard Module FrameWork

TheFrameWork modulecontainsclassesthattogetherprovidea framework for aninteractiveMacintoshappli-
cation. Theprogrammerbuilds anapplicationby creatingsubclassesthatoverridevariousmethodsof thebases
classes,therebyimplementingthefunctionalitywanted.Overridingfunctionalitycanoftenbedoneonvariousdif-
ferentlevels,i.e. to handleclicks in a singledialogwindow in a non-standardway it is not necessaryto override
thecompleteeventhandling.

TheFrameWork is still very muchwork-in-progress,andthedocumentationdescribesonly themostimportant
functionality, andnot in themostlogicalmannerat that.Examinethesourceor theexamplesfor moredetails.

TheFrameWork moduledefinesthefollowing functions:

Application()
An objectrepresentingthecompleteapplication.Seebelow for a descriptionof themethods.Thedefault
init () routinecreatesanemptywindow dictionaryandamenubarwith anapplemenu.

MenuBar()
An objectrepresentingthemenubar. Thisobjectis usuallynotcreatedby theuser.

Menu(bar, title[, after])
An objectrepresentinga menu.Uponcreationyou passtheMenuBar themenuappearsin, the title string
anda position(1-based)after wherethemenushouldappear(default: at theend).

MenuItem(menu,title[, shortcut,callback])
Createa menuitem object. The argumentsare the menuto cratethe item it, the item title string and
optionallythekeyboardshortcutandacallbackroutine.Thecallbackis calledwith theargumentsmenu-id,
itemnumberwithin menu(1-based),currentfront window andtheeventrecord.

In steadof a callableobjectthecallbackcanalsobea string. In this casemenuselectioncausesthelookup
of a methodin the topmostwindow and the application. The methodnameis the callbackstring with
’domenu ’ prepended.

Calling theMenuBar fixmenudimstatemethodsetsthecorrectdimmingfor all menuitemsbasedon
thecurrentfront window.

Separator(menu)
Add a separatorto theendof a menu.

SubMenu(menu,label)
Createa submenunamedlabelundermenumenu. Themenuobjectis returned.

Window(parent)
Createsa (modeless)window. Parent is theapplicationobjectto which thewindow belongs.Thewindow
is notdisplayeduntil later.

DialogWindow(parent)
Createsa modelessdialogwindow.

windowbounds(width,height)
Returna(left, top, right, bottom) tuplesuitablefor creationof a window of givenwidth and
height. Thewindow will bestaggeredwith respectto previouswindows, andanattemptis madeto keep
thewhole window on-screen.The window will however alwaysbe exact the sizegiven,so partsmaybe
offscreen.

setwatchcursor()
Setthemousecursorto awatch.

setarrowcursor()
Setthemousecursorto anarrow.

Application Objects

Applicationobjectshavethefollowing methods,amongothers:

makeusermenus()
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Overridethismethodif youneedmenusin yourapplication.Appendthemenusto theattributemenubar.

getabouttext()
Override this method to return a text string describingyour application. Alternatively, override the
do about() methodfor moreelaborate“about” messages.

mainloop([mask[, wait] ])
This routineis themainevent loop, call it to setyour applicationrolling. Mask is themaskof eventsyou
want to handle,wait is the numberof ticks you want to leave to otherconcurrentapplication(default 0,
which is probablynot a goodidea). While raisingself to exit the mainloopis still supportedit is not
recommended,call self. quit instead.

Theevent loop is split into many smallparts,eachof which canbeoverridden.Thedefault methodstake
careof dispatchingeventsto windows anddialogs,handlingdragsandresizes,Apple Events,eventsfor
non-FrameWork windows,etc.

In general,all event handlersshouldreturn1 if the event is fully handledand0 otherwise(becausethe
front window wasnot a FrameWork window, for instance).This is neededsothatupdateeventsandsuch
canbepassedon to otherwindows like theSiouxconsolewindow. CallingMacOS.HandleEvent() is
not allowedwithin our dispatch or its callees,sincethis mayresultin an infinite loop if thecodeis called
throughthePythoninner-loopeventhandler.

asyncevents(onoff)
Call this methodwith a nonzeroparameterto enableasynchronouseventhandling.This will tell the inner
interpreterloopto call theapplicationeventhandlerasyncdispatch whenevereventsareavailable.Thiswill
causeFrameWork window updatesandtheuserinterfaceto remainworkingduringlongcomputations,but
will slow theinterpreterdown andmaycausesurprisingresultsin non-reentrantcode(suchasFrameWork
itself). By default asyncdispatch will immedeatelycall our dispatch but you mayoverridethis to handle
only certaineventsasynchronously. Eventsyoudonothandlewill bepassedto Siouxandsuch.

Theold on/off valueis returned.

quit()
Terminatetherunningmainloop() call at thenext convenientmoment.

do char(c, event)
The usertypedcharacterc. The completedetailsof the event canbe found in the eventstructure. This
methodcan also be provided in a Window object, which overridesthe application-widehandlerif the
window is frontmost.

do dialogevent(event)
Calledearlyin theeventloop to handlemodelessdialogevents.Thedefault methodsimply dispatchesthe
event to the relevantdialog(not throughthe theDialogWindow objectinvolved). Overrideif you need
specialhandlingof dialogevents(keyboardshortcuts,etc).

idle(event)
Calledby themainevent loop whenno eventsareavailable. Thenull-event is passed(soyou canlook at
mouseposition,etc).

Window Objects

Window objectshave thefollowing methods,amongothers:

open()
Override this method to open a window. Store the MacOS window-id in self.wid and call
self.do postopen to registerthewindow with theparentapplication.

close()
Override this methodto do any specialprocessingon window close. Call self.do postclose to
cleanuptheparentstate.

do postresize(width,height,macoswindowid)
Calledafterthewindow is resized.Overrideif moreneedsto bedonethancallingInvalRect.

do contentclick(local, modifiers,event)
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Theuserclickedin thecontentpartof a window. Theargumentsarethecoordinates(window-relative),the
key modifiersandtheraw event.

do update(macoswindowid,event)
An updateeventfor thewindow wasreceived.Redraw thewindow.

do activate(activate, event)
The window wasactivated(activate==1) or deactivated(activate==0). Handlethingslike focus
highlighting,etc.

ControlsWindow Object

ControlsWindow objectshave thefollowing methodsbesidesthoseof Window objects:

do controlhit(window, control, pcode, event)
Partpcode of controlcontrol washit by theuser. Trackingandsuchhasalreadybeentakencareof.

ScrolledWindow Object

ScrolledWindow objectsareControlsWindow objectswith thefollowing extramethods:

scrollbars([wantx[, wanty] ])
Create(or destroy) horizontaland vertical scrollbars. The argumentsspecify which you want (default:
both).Thescrollbarsalwayshaveminimum0 andmaximum32767.

getscrollbarvalues()
You mustsupplythis method.It shouldreturna tuple(x, y) giving thecurrentpositionof thescrollbars
(between0 and32767). You canreturnNone for eitherto indicatethewholedocumentis visible in that
direction.

updatescrollbars()
Call thismethodwhenthedocumenthaschanged.It will call getscrollbarvalues() andupdatethe
scrollbars.

scrollbar callback(which, what,value)
Suppliedby you andcalledafter userinteraction. which will be’x’ or ’y’, what will be’-’, ’--’,
’set’, ’++’ or ’+’. For ’set’, valuewill containthenew scrollbarposition.

scalebarvalues(absmin,absmax,curmin,curmax)
Auxiliary methodto helpyoucalculatevaluesto returnfromgetscrollbarvalues(). Youpassdocu-
mentminimumandmaximumvalueandtopmost(leftmost)andbottommost(rightmost)visiblevaluesand
it returnsthecorrectnumberor None.

do activate(onoff, event)
Takescareof dimming/highlightingscrollbarswhena window becomesfrontmostvv. If you overridethis
methodcall thisoneat theendof yourmethod.

do postresize(width,height,window)
Movesscrollbarsto thecorrectposition.Call thismethodinitially if you overrideit.

do controlhit(window, control, pcode, event)
Handlesscrollbarinteraction.If you overrideit call this methodfirst, a nonzeroreturnvalueindicatesthe
hit wasin thescrollbarsandhasbeenhandled.

DialogWindow Objects

DialogWindow objectshave thefollowing methodsbesidesthoseof Window objects:

open(resid)
Createthedialogwindow, fromtheDLOGresourcewith id resid. Thedialogobjectis storedin self.wid.

3.11. Standard Module FrameWork 17



do itemhit(item,event)
Itemnumberitemwashit. Youareresponsiblefor redrawing togglebuttons,etc.

3.12 Standard Module MiniAEFrame

The moduleMiniAEFrame providesa framework for an applicationthat can function as an OpenScripting
Architecture(OSA)server, i.e. receiveandprocessAppleEvents.It canbeusedin conjunctionwith FrameWork
or standalone.

This moduleis temporary, it will eventuallybe replacedby a modulethat handlesargumentnamesbetterand
possiblyautomatesmakingyourapplicationscriptable.

TheMiniAEFrame moduledefinesthefollowing classes:

AEServer()
A classthat handlesAppleEvent dispatch. Your applicationshouldsubclassthis classtogetherwith ei-
therMiniApplication or FrameWork.Application. Your init () methodshouldcall the
init () methodfor bothclasses.

MiniApplication()
A classthat is moreor lesscompatiblewith FrameWork.Application but with lessfunctionality. Its
event loop supportsthe applemenu,command-dotand AppleEvents;other eventsare passedon to the
Pythoninterpreterand/orSioux. Useful if your applicationwantsto useAEServer but doesnot provide
its own windows,etc.

AEServer Objects

installaehandler(classe, type, callback)
Installsan AppleEventhandler. classeand typearethe four-characterOSA ClassandType designators,
’****’ wildcardsareallowed.Whena matchingAppleEventis receivedtheparametersaredecodedand
yourcallbackis invoked.

callback( object,**kwargs)
Your callbackis calledwith theOSA Direct Objectasfirst positionalparameter. Theotherparametersare
passedaskeyword arguments,with the 4-characterdesignatorasname.Threeextra keyword parameters
arepassed:class and type aretheClassandTypedesignatorsand attributes is adictionarywith
theAppleEventattributes.

Thereturnvalueof yourmethodis packedwith aetools.packevent() andsentasreply.

Note that therearesomeseriousproblemswith the currentdesign. AppleEventswhich have non-identifier4-
characterdesignatorsfor argumentsarenotimplementable,andit is notpossibleto returnanerrorto theoriginator.
Thiswill beaddressedin a futurerelease.
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