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ABSTRACT
F-Scriptis a Smalltalk-like interactive scriptinglanguagebasedon
theMac OSX objectmodel.F-Scriptprovidesscriptingandinter-
active accessto Mac OSX frameworksandcustomobjects.It also
introducesan innovative high-level object-orientedprogramming
modelbasedonAPL-likearrayprogrammingprinciples.
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1. INTRODUCTION TO F­SCRIPT
F-Script[1] is a new scriptinglanguagebasedon Smalltalkand

speci�cally designedfor theMacOSX objectsystem(i.e. Cocoa).
F-Script provides scripting and interactive accessto Mac OS X
frameworksandcustomObjective-Cobjects.It aimsto bea useful
andfun tool for bothbeginnersandexperts,allowing interactively
exploring, testingandusingCocoa-basedobjectsandframeworks.
As aSmalltalkdialect,F-Scriptprovidesapureobject-orienteden-
vironmentthatleverageMacOSX technologies.It introducessig-
ni�cant innovationsincludingOOPAL, a high-level modelfor ob-
ject manipulation,anda graphicalobjectbrowser. F-Scriptis used
in various �elds including astrophysics,biology, music analysis,
gamedevelopment,softwaredebugging,etc. F-Scriptis an open-
sourceproject sponsoredby the EuropeanSmalltalk UserGroup
andSQLI. It is availableat http://www.fscript.org.

2. A SMALL TALK DIALECT ON TOP OF
THE MAC OS X OBJECT MODEL

F-Script usesandexposesthe native object modelof Mac OS
X (i.e., the Objective-C object model). This model comesas a
lightweightobject-orientedextensionof ANSI CmodeledafterSmalltalk.
Objective-C usesSmalltalk's keyword syntax. It is basedon sin-
gle inheritancewith supportfor protocols,which are similar to
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java interfaces. It is dynamicallytyped,with optionalstatic typ-
ing. Objective-Cclassesandmeta-classesareregularobjects.The
Objective-C objectmodel is �e xible. For instance,the notion of
category letsyouaddmethodsto classesyouhaven't produced,the
poseAsClass: methodlets you replacea classby anotheroneat
run-time,etc. It featuresintrospectionandmessagehandlingca-
pacities:isKindOfClass:, respondsToSelector:, performSelec-
tor:, doesNotRecognizeSelector:, etc.

F-Scriptis built on top of this objectmodelandApple's object-
orientedframeworks. It providestheobject-orientedinteractiveand
scriptinglayer currentlymissingin the Cocoastack. Key charac-
teristicsof F-Scriptinclude:

� Pureobjectlanguagewith Smalltalksyntaxandconcepts.

� Interactiveandscriptingaccessto CocoaandcustomObjective-
C objects.

� Directaccessto theMacOSX objects.No bridgingbetween
two differentobjectmodels.TheF-Scriptobjectmodelis the
MacOSX objectmodel.See[3].

� Integrationwith existingMac OSX developmenttools.

� User-friendly supportfor Cocoa's objectserviceslike object
archiving anddistributedobjects.

� Graphicalaccessto objectswith theF-Scriptobjectbrowser
(a.k.a.behavioral inspector).Supportfor methodinvocation
from within thegraphicalbrowser[2].

� Embeddableinto applicationsthroughan easyto usesetof
components[4].

Thanksto its integrationwith Cocoa,F-Scriptgains”for free”,
many advancedfeatures,directly available for the F-Script user.
This includes:

� A sophisticatedGUI framework.

� Accessto thefeaturesof Quartz(theMacOSX graphicsub-
system).

� State-of-the-artnetworking frameworks.

� A distributedobjectsystem.

� An objectarchiving service.

� Integrationwith Apple's InterfaceBuilder.

� A state-of-the-artHTML renderingframework.

� UNIX abstractions(tasks,pipesetc.)

� File systeminteraction.

� Etc.



Figure1: The F-Script interactive envir onment

3. UNIFYING OOPAND ARRAY PROGRAM­
MING

3.1 OOPAL
While object-orientedprogrammingoffers high-level tools for

datamodeling, the sameis not true for datamanipulation. The
basicoperationprovidedfor objectmanipulationis messagesend-
ing, whichremainsavery�ne-grained,low-level operation.Indeed
OOPdoesnotoffer ahigh-level modelfor manipulatingwholesets
of data(i.e.,collectionsof objects).Theaim of theOOPAL model
[5] is to offershigher-level capacitiesfor datamanipulationwithin
thescopeof object-orientedprogramming.OOPAL, which is fully
supportedby F-Script,de�nesaminimumsetof modi�cationsthat
mustbe madeto the traditionalobjectmodel in orderto take ad-
vantageof thepossibilitiesof arrayprogramming.It is basedon a
minimal extensionof methodinvocationcalled”messagepattern”
andthede�nition of a kernelof methodsimplementingthefunda-
mentalarrayprogrammingoperations.OOPAL shinesin its ability
to expresscomputationsatahigh-level of abstraction,allowing one
to manipulateandquerywholesetsof objetsat once.

3.2 MessagePatterns
An object-orientedprogramcan be considereda speci�cation

thatde�neswhichmessagesaresentto whichobjects.In traditional
OOP, thebasicsyntacticstructuremakesit possibleto specifythe
sendingof a simplemessage.We suggestadoptinga new message
sendingparadigmthat allows for the sendingnot of simplemes-
sages,but acomplex groupof messages.Wecall thisnew structure
”messagepattern.” F-Scriptprovidesnotationthatallows for spec-
i�cation of messagepatterns.This notationenablestheexpression
of a wide rangeof patterns.Theclassicmessagesendnotationbe-

comesnaturallya particularcaseof messagepattern. The heavy
useof explicit loopcontrolstructuresthatis commonin traditional
languagesis replacedwith messagepatternsin F-Script.

4. DEMONSTRATION DESCRIPTION
Thisdemonstrationwill cover:

� TheF-Scriptinteractive andscriptingenvironment.

� OOPAL, which integratesarrayprogrammingin OOP.

� An innovative graphicalobjectbrowser.

� TheintegrationbetweenF-ScriptandMacOSX.

� F-ScriptAnywhere: dynamicallytaking control of running
applicationswith F-Script.

5. REFERENCES
[1] P. Mougin.F-ScriptGuide, 1999.http://www.fscript.org.
[2] P. Mougin.BrowsingCocoawith F-Script,Dec.2001.

O'Reilly Network, http://www.macdevcenter.com/pub/a/mac
/2001/12/21/browsing cocoa.html.

[3] P. Mougin.Scriptingcocoawith F-Script,Nov. 2001.O'Reilly
Network, http://www.oreillynet.com/pub/a/mac/2001/11/30
/scripting fscript.html.

[4] P. Mougin.EmbeddingF-Scriptinto CocoaApplications,July
2002.O'Reilly Network, http://www.macdevcenter.com/pub
/a/mac/2002/07/12/embedfscript.html.

[5] P. Mougin andS.Ducasse.OOPAL: IntegratingArray
Programminginto Object-OrientedProgramming.In
Conferenceproceedingson Object-OrientedProgramming
Systems,LanguagesandApplications. ACM Press,2003.


