
Reflection

Episode II
The return of the Java virtual machine



Summary

n Remainder
– Structural / Behavioural
– Comparison between Smalltalk and Java

n Remainder
– Pierre’s exercises

nMore
– Proxy
– HotSwap

– Blocks
– …



Structural vs. Behavioural 

n Structural reflection
– Reification of the 

program being 
executed

– Reification of the 
program abstract 
data types

n Behavioural reflection
– Reification of the 

language semantics 
(its interpreter) 

– Reification of the data 
used to execute the 
program



Structural vs. Behavioural

Structural and behavioural 
reflection are strongly 

coupled!



Structural reflection

n Smalltalk
newInstance(…)

allocate()
initialize()

getMethod(…)

getClass()
initialize()
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Structural reflection

n Smalltalk
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Structural reflection

n Java



Behavioural reflection

n Smalltalk
– Meta-object
– Meta-object protocol (MOP)



Behavioural reflection

n Smalltalk hidden MOP
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Behavioural reflection

n Java
– New?
– Message send?
– Finalization?



Behavioural reflection

n Java
– ExtendedObject
– ClassDescription
– MetaObject
– Proxy
– Blocks
– HotSwap



ExtendedObject



ClassDescription



MetaObject

n Reification of the message send



Proxy

n Interception of the message send



Blocks



HotSwap

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


