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MetaclassesMetaclasses

!! Classes Classes which which instances are instances are also also classesclasses
"" Allow defining Allow defining class class properties properties 
[Cointe87/90, Briot89, Danforth94[Cointe87/90, Briot89, Danforth94--96, Ledoux96]:96, Ledoux96]:

## Abstract, Singleton, Abstract, Singleton, 
## Multiple Multiple InheritanceInheritance, Final, , Final, 
## Lazy memoryLazy memory allocation, Persistent instances,…allocation, Persistent instances,…

!! ImplicitImplicit in Smalltalkin Smalltalk
"" Solution for Solution for safesafe usage…usage…
"" But, no But, no reusereuse/composition/composition
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OutlineOutline

!! Mixin Based InheritanceMixin Based Inheritance

!! Metaclass Composition Metaclass Composition Using Using MixinsMixins

!! ConclusionConclusion
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Need Need forfor MixinMixin--Based InheritanceBased Inheritance

!! Context Context 
"" Single inheritanceSingle inheritance
"" Unrelated hierarchiesUnrelated hierarchies
"" Same PropertiesSame Properties

!! GoalGoal
"" Reuse shared propertiesReuse shared properties
"" Avoid code duplicationAvoid code duplication
"" Alternative to multipleAlternative to multiple
inheritanceinheritance
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Mixin

MixinMixin--Based InheritanceBased Inheritance
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Single Inheritance Behind the sceneSingle Inheritance Behind the scene
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Mixin = Subclass GeneratorMixin = Subclass Generator
[[BrachaBracha & Cook 90]& Cook 90]
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Example of Example of Inheritance from DifferentInheritance from Different MixinsMixins
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!! Explicit Explicit LinearizationLinearization on on DefinitionDefinition::
" ColoredBoundedPoint mixins: {Colored. Bounded}

!! Lookup listLookup list
" ColoredBoundedPoint, Colored, Bounded, Point
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OutlineOutline

!! Mixin Based InheritanceMixin Based Inheritance

!! Metaclass Composition Metaclass Composition Using Using MixinsMixins

!! ConclusionConclusion
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MainMain Idea and Idea and IssuesIssues

!! But, But, wewe needneed alsoalso::
"" Compatibility (Compatibility (inheritance inheritance + inter+ inter--level level messages)messages)
"" Class Class specific propertiesspecific properties
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The Upward Compatibility issueThe Upward Compatibility issue
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The Downward Compatibility issueThe Downward Compatibility issue
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NoNo Class Class Specific Specific Properties Properties inin SmalltalkSmalltalk
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Compatibility &Compatibility & Class Specific PropertiesClass Specific Properties
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CompatiblityCompatiblity, Class Properties & Mixins, Class Properties & Mixins
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OutlineOutline

!! Mixin Based InheritanceMixin Based Inheritance

!! Metaclass Composition Metaclass Composition Using Using MixinsMixins

!! ConclusionConclusion
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SummarySummary

!! Metaclasses are usefulMetaclasses are useful
"" Class properties = new "kinds" of classesClass properties = new "kinds" of classes
"" e.g. Mixine.g. Mixin--based inheritance (3 class properties)based inheritance (3 class properties)

!! Metaclass Composition using MixinsMetaclass Composition using Mixins
"" ClassClass--Metaclass compatibilityMetaclass compatibility
"" No undesirable class properties propagationNo undesirable class properties propagation

!! IImplementationmplementation on top ofon top of SqueakSqueak
"" MixinMixin--Based Inheritance Based Inheritance = 3 metaclasses= 3 metaclasses
"" No PerformanceNo Performance LossLoss!!
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Some Future WorksSome Future Works

!! Extend mixinExtend mixin--based inheritancebased inheritance

"" Traits approach for methods compositionTraits approach for methods composition

"" IInstancenstance variables compositionvariables composition

!! OO Programming OO Programming withoutwithout "traditional" inheritance"traditional" inheritance

"" MixinMixin--based inheritance onlybased inheritance only!!

!! Refactoring Refactoring SqueakSqueak//Smalltalk librariesSmalltalk libraries

"" Explicit metaclasses + MixinsExplicit metaclasses + Mixins

"" New kernelNew kernel ((bootstrapbootstrap))
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Thanks for your attentionThanks for your attention
Questions? Comments?Questions? Comments?

Documents & Download Documents & Download 
http://http://cslcsl..ensmensm--douaidouai..frfr/MetaclassTalk/MetaclassTalk


