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Episode I
The return of the Java virtual machine



Summary

m Remainder

— Structural / Behavioural

— Comparison between Smalltalk and Java
® Remainder

— Pierre’s exercises
m More

— Proxy — Blocks
— HotSwap — ...




. Structural vs. Behavioural

m Structural reflection = Behavioural reflection

— Reification of the — Reification of the
program being language semantics
executed (its interpreter)

— Reification of the — Reification of the data
program abstract used to execute the
data types program




Structural vs. Behavioural

Structural and behavioural
reflection are strongly
coupled!




Structural reflection

® Smalltalk

newlnstance(...)
allocate()

initialize()
/ getMethod(...)

P1

P2

P3

getClasy()
initialize()




~ Structural reflection

® Smalltalk

allocate()
getMethod()

l@2@3 1@2 myObject




Structural reflection

- Java

—y, instanc
> SubclassOf
A‘
~\\V




Behavioural reflection

m Smalltalk
— Meta-object
— Meta-object protocol (MOP)




- Behavioural reflection

® Smalltalk hidden MOP

—_— instanceC




Behavioural reflection

= Java

— New?

— Message send?
— Finalization?



Behavioural reflection

® Java
— ExtendedObject
— ClassDescription
— MetaObject
— Proxy
— Blocks
— HotSwap




ExtendedODb ect

X B system Browser: Object (=]

Yann-Tests Boolean -— all -- asz0op
Kernel-Objects Ewventhlodel acceIzing becomeForward:
Kernel-Clazzes Falze testing clazsName
Kernel-Methodz Mezzagesend comparing creationStamp
Kernel-Proceszes Model COpVing instVarat:
Kernel-Maghitudes MorphOtjectOut dependents access itatVarAtiput:
Kernel-Numtbters Otject updating instVarNamed:

H‘ Kernel-ST80 Eemnants OtjectOut printing inztWarNamed: put:
Collectionz-Absttact ObjectTracer clazz memberzhip oopString

Collectionz-Tnordered
Collectionz-Sequeticeable
Collectione-Text
Collectionz-Arraved
Collectionz-Streams
Collectionz-Weak
Collectionz-Support
Graphicz-Primitives
Graphics-Dizplay Objects
Graphics-Transformation
Graphicz-Filez
Graphics-Text
Graphicz-FXBIt
Graphicz-External
Sound-Svnthesis
Sound-Scores
Sound-Interface
Speech-TT=
Speech-Support
Speech-Gestures
Speech-Klatt
Speech-Phonetics

OtjectWViewer
Proto0bject

True
Utidefified0bject

instance 7

class

mezzage handling
error handling
uzer interface
avatem primitives
private
aszociating
converting
cazing

binding

macpal

flagzifis
tranzlation support
objects from disk
finalization
filter streaming
EvVEents

Feripting

dragz and drop
wiorld hacking
logging

unida

viewer

rootStutInlmageSegment:
zomellbject
trvNamedPrimitive
trvyNamedPrimitive:
trvyNamedPrimitive:with:
tryNamedPrimitive: with:
trvNamedPrimitive: with:]
tryNamedPrimitive: with:
trvNamedPrimitive: with:]
trvyNamedPrimitive: withi]
trvyNamedPrimitive: with!
tryPrimitive: withAtrgs:

instVaraAt: index

"Primitive., Anzwer a fixed variable in an object. The numbering of the
variablez correzponds o the niamed instance variables, Fail if the index
iz hiot an Integer or iz not the index of a fixed wariable, Ezzential. See
Object documentation whatlzAPrimitive,”

cprimitive: T3
"Acocezz bevond fixed wariables.”
tzelf tagicAt: index - =elf class instiize




. ClassDescription

¥ System Browser: ClassDescription Q
Kernel-Claszes
HH H Protoldtiject — all - allSubclazzes
Object initialize-releaze clazzesThatlmplementallOf:
Eehavior acoessing printiutclazzesln:lewvel:
ClazzDezcription Copving removelninstantiatedSubclazzesSilently
Clazs prifuting autbclaszes
Metaclass instance variables sutbclaszzezDo:
method dictionary withallSubclazzes
organization
compilifng
filelti/Out
. private
1IFtaLce ? class accessing class hierarchy

allSubclaszes
"Anizwer a Set of the receiver'z and the receiver'zs descendent’'z zubclazzes.”

| 2can zcanTop |
zcan € OrderedCollection withall: zelf subclazzes,
zcanlop < 1,
[zcanTop » acan size] whileFalze;
[zzan addall: (scan at scanTop) subclasses,
zcanTop « scanTop + 1],
1 scan asset




M etaObject

m Reification of the message send



m Interception of the message send




Blocks

¥ & System Browser: BlockConte=t ()]
Yann-Teztz AbstractinstructionPrintgg - all -- walue

Eernel-Objectz BlockContext initialize-releaze value:

Eernel-Clazzes Compiledilethod acoRIzing walue:if Error:
Eerniel-Methodz ContextPart evaluating value:value:
Eernel-Procezzez InztVarRefLocator cofitrolling value:value:value:
Eernel-Magnitudes InztructionPrinter zcheduling value:value:value:value
Kernel-Humtbters Inztructionsiream inztruction decoding valueError

Kernel-3T50 Remnants Meszage prifting valuelninterruptatly
Collectionz-Abtstract MethodContext private valueWitharcumerts;
Collectionz-Tnordered MethodDictionary zvetem zimulation valueWithPozzibleAres:
Collectionz-Sequenceatle | MethodFinder exceptionsz valueWithWorld:
Collectionz-Text PeeudoContext private-exceptions whileFalze
Collectionz-Arraved Translatedhethod private-detugger whileFalze:
Collections-Streams . = Worlds whileTrue
Collections-Weak RS : class tiles whileTrue:

value

"Primitive. Evaluate the block reprezenited bv the receiver. Fail if the
block expectz anv argumentz or if the tlock iz already teing executed,

Optional, o Lookup, See Object documentation whatlzAPrimitive.”

primitive:; 81

tzelf wvalueWithdrsuments: #()




oS

m Re-definition of a class without stopping
the virtual machine




