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Applications
Since its creation in the early 1980s, Smalltalk has been widelyused in academic research as well as in commercial applications.Here are some current Smalltalk applications that are advancingthe state of software.
Teaching: EToys (Squeak), SqueakBot, BotsInc, Scratch. . .
Multimedia: Sophie, OpenCroquet, Plopp. . .
Web development: Seaside, Aida, Komanche, Swazoo. . .
Persistence management: object oriented databases (Magma,GemStone), relational databases (MySQL, PostgreSQL),object relational mapping (Glorp).

Etoys and DrGeo on an OLPC
Glossary
Image: The Smalltalk environment contains a persistent objectstore, the image. This contains application code (classesand methods), objects holding application state and caneven include the development tools to inspect and debugthe program while it is executing.
Virtual Machine: A virtual machine is a program which is ca-pable of executing other programs. It eases applicationportability.
Reflection: A language is said to be reflective when it containsmechanisms to inspect and modify code during a programexecution.
Dynamic typing: Some languages force the developer to indi-cate the type of each variable (integer, string. . . ); this iscalled static typing. Dynamic typing does not impose thisconstraint, and so makes programs more reusable and easierto change.
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Books
• Numerous free books:
http://stephane.ducasse.free.fr/Books.html• Smalltalk in general
– Smalltalk with Style(Edward Klimas, Suzanne Skublics and David A. Thomas,free)
– Smalltalk by Example: the Developer’s Guide – (AlecSharp, free)• Squeak in particular
– Squeak by Example – (2007, free)
– Powerful Ideas in the Classroom(BJ Allen-Conn and Kim Rose)

Events
• European Smalltalk User Group conferences (ESUG). Since1993, industrial and academic Smalltalkers meet in anEuropean country.
http://www.esug.org/conferences• Annual conference, organised in North America by the STIC(http://www.stic.st), an association with industrialactors and Smalltalk editors.
http://www.smalltalksolutions.com/

Internet
• Official Squeak website:
http://www.squeak.org• Wiki:
http://wiki.squeak.org• News:
http://news.squeak.org
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Smalltalk
a programming languagepurely object orientedand a dynamic environment



.......................................................................................................................................
Smalltalkimportantconcepts
Smalltalkisanobject-oriented,dynamically-typedlanguage, withasimplesyntaxwhichcanbelearntinfifteenminutes.Its mainadvantagecomesfromthefactthatitisveryconsistent: •everythingisanobject:classes,methods,numbers,etc. •asmallnumberofrules,andnoexceptions! Smalltalkrunsinavirtualmachine.Developmenttakesplace inanimageinwhichallobjectsliveandaremodified.
Smalltalksyntax

Reservedwords nilundefinedobject(defaultvariablevalues) trueandfalsebooleanobjects selfcurrentobject supercurrentobjectinthesuperclasscontext thisContextrun-timestackofthecurrentmethod
Reservedcharacters :=(or←)assignment ˆ(or↑)returnaresultfromamethod |var1var2var3|declarationofthreetemporaryvariables $acharactera #(abc123)arraycontainingtwoliterals:thesymbol #abcandthenumber123 .(period)terminateexpressions ;messagecascade []codeblock(it’sanobject!) "comment" ’string’

Messagesending
Amethodiscalledbysendingamessagetoanobject,the messagereceiver;themessagereturnsanobject.Themessage isbasedonnaturallanguage,havingasubject,averband complements.Therearethreemessagetypes:unary,binary andkeyword.
Unarymessages.Aunarymessageisonewithnoarguments.

.......................................................................................................................................

array:=Arraynew.
arraysize.

ThefirstexamplecreatesandreturnsanewinstanceoftheArray class,bysendingitthemessagenew.Thesecondexampleasks forthesizeofthisarraywhichreturns0.
Binarymessages.Abinarymessagetakesonlyoneargu- ment,isnamedbyasymbolandisoftenusedforarithmetic expressions. 3+4.
’Hello’,’World’.

The+messageissenttotheobject3with4asaparameter.In thesecondcase,themessage,issenttothestring’Hello’
with’World’asaparameter.
Keywordmessages.Akeywordmessagecantakeoneormore arguments.Theargumentsareinsertedbetweeneachkeyword, aftereachcolon. ’Smalltalk’allButFirst:5.
3to:10by:2.

ThefirstexamplecallsthemethodallButFirst:onastring andpasstheargument5.Themethodreturnsthestring ’talk’.Thesecondexamplereturnsacollectioncontaining elements3,5,7and9.
Block
Blocksareobjectscontainingcodethatisnotexecutedimmedi- ately.Theyarethebasisforcontrolstructureslikeconditionals orloops.Also,blockscanbeusedtoattachbehavior,e.g.,to menuitems. #(’Hello’’World’)

do:[:string|Transcriptshow:string].

Theexamplesendsthemessagedo:toanarrayofstringswith ablockasaparameter.Theblockisevaluatedonceforeach elementinthearray.Theblockparameterstringcontains eachelementofthearray,oneaftertheother.Asaresult ofthewholeexpression,thestrings’Hello’then’World’
aredisplayedinthetranscript.

.......................................................................................................................................

Developmentenvironment
MostSmalltalkimplementationscomewithanintegratedde- velopmentenvironmentthatallowsyoutobrowsethesource codeandtointeractwithobjects.Lotsoftoolsareavailable, allimplementedinSmalltalkthankstoareflectionAPI: •aclassandmethodbrowser; •refactoringtools; •objectinspectors; •adebugger; •releasemanagementandversioncontroltools; •andmuch,muchmore! Codecanbeinspectedandevaluateddirectlyintheimage, usingsimplekeycombinationsandfullmenus.

TheSqueakcodebrowser
Implementations
ThereareanumberofSmalltalkimplementationsavailable: Squeak:free,open-sourceandmulti-platformimplementation. Activelydevelopedbyaninternationalcommunity. VisualWorks:proprietaryandmulti-platform,freelyavailable fornoncommercialuse. Gemstone:proprietaryimplementationwhichincludesanhighly efficientobjectdatabase. Andothers:GNUSmalltalk,Smalltalk/X,SyX,VASmalltalk, Dolphin...


