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A proxy object 1s a surrogate or
placeholder that controls access to
another target object.
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¢ Target: object to proxity.

¢ Client: user of the proxy.

2

2« Interceptor: obj ect that intercepts message

sending.

\V/
7l

R

7\

)

Handler: object that performs a desired

action as a consequence of an interception.
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FORWARDER AND
LOGGING EXAMPLE

x - 0O Workspace

| target aProxy | ‘
target := User named: 'Mariano'.
aProxy = Proxy proxify:target.
self assert: aProxy username = 'Mariano'.|

handlelnterception: aninterception

Transcript show: 'The method ', aninterception message, ' was intercepted’, cr.

self forwardinterceptionToTarget: an/nterception.
Transcript show: 'The method ', an/nterception message, ' was forwarded to target’, cr.

username
Transcript show: 'username method’; cr.

~ username -
x — 0O Transcript

The method #username was intercepted

username method
The method #username was forwarded to target
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WITH OR WITHOUT
OBJECT REPLACEMENT?

¢ In proxies with object replacement
(#become:), the target object 1s replaced by a

proxy.

¢ Proxies without object replacement are a

kind of factory.
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WITH OR WITHOUT
OBJECT REPLACEMENT?

¢ In proxies with object replacement

(#become:), the target object 1s replaced by a
proxy.

¢ Proxies without object replacement are a

kind of factory.
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TRADITIONAL PROXY
IMPLEMENTATIONS

Usage of a minimal object together with an implementation of a
custom #doesNotUnderstand

ProtoObject
identityHash
pointersTo

nextObject e

| result |
self executeBeforeHandling.
result .= aMessage sentTo: target.

Proxy Y 4 self executeAfterHandlingl
target R ~ result
doesNotUnderstand: ~
| executeBeforeHandling

| executeAfterHandIing
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WE ARE GOING TO PLAY
A LITTLE GAME.:-.




testMethodAlreadyUnderstood
| |target aProxy |
target := User named: 'Mariano’.

Transcript show: 'Target identityHash: ', target identityHash asString; cr.
aProxy = Proxy proxyFor:target.

Transcript show: 'Target identityHash: ', aProxy identityHash asString; cr.

Are both prints in Transcript the same or not?
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ftestMethodAIreadyUnderstood
| target aProxy |
target .= User named: 'Mariano".

Transcript show: ‘'Target identityHash: ', target identityHash asString; cr.
aProxy = Proxy proxyfFor:target.

Transcript show: 'Target identityHash: ', aProxy identityHash asString; cr.

Are both prints in Transcript the same or not?

x — 0O Transcript

‘Target identityHash: 533200896
‘Target identityHash: 894959616

Conclusion: methods understood are NOT intercepted.
Is that bad?

x = 0 Workspace >
| anObject anotherObject |
anObject identityHash = anotherObject identityHash

iIfTrue: [ self doSomethingWhenSameldentityHash ]

IfFalse: [ self doSomethingWhenDifferentldentityHash ]
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testMethodAlreadyUnderstood
| target aProxy |
target := User named: 'Mariano'.
Transcript show: ‘'Target identityHash: ', target identityHash asString; cr.
aProxy = Proxy proxyFor:target.
Transcript show: 'Target identityHash: ', aProxy identityHash asString; cr.

Are both prints in Transcript the same or not?

x - 0O Transcript

Target identityHash: 533200896
Target identityHash: 894959616|

Conclusion: methods understood are NOT intercepted.
Is that bad?

x - [] VW OIKSPaddle A

| anObject anotherObject |

anObject identityHash = anotherObject identityHash
iIfTrue: [ self doSomethingWhenSameldentityHash ]
IfFalse: [ self doSomethingWhenDifferentldentityHash ]

> Errors dithicult to fiind

Different execution paths

8
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testWithMethodThatDoesntExist
| target aProxy |
target := User named: 'Mariano'.
aProxy = Proxy proxyFor:target.
aProxy aMethodThatDoesntExist.

v

x = O MessageNotUnderstood: User>>aMethod ThatDoesntExist

Proceed Abandon Debug Create
User(Object)>>doesNotUnderstand: #aMethod ThatDoesntExist
Message>>sendTo:

Proxy>>doesNotUnderstand: #aMethod ThatDoesntExist
SimpleForwarder Test>>testWithMethod ThatDoesntExist

%imnlanr\uardorTocHTocf(‘aco\\\norfnrmTocf

Do we want the regular #doesNotUnderstand
or to intercept the message?

9
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testWithMethodThatDoesntExist?2
Proxy new aMethodThatDoesntExist.

v

x — 0O MessageNotUnderstood: receiver of "aMethod ThatDoesntExist" is nil x
'UndefinedObject(Object)>>doesNotUnderstand: #aMethodThatDoesntExist Al
Message> >SN A T O

Proxy>>doesNotUnderstand: #aMethodThatDoesntexist @ e
< N

Proceed Restart Into Over Through Full Stack RuntoHere Where Create

sendTo: receiver
‘answer the result of sending this message to receiver”

™ receiver perform: selector withArguments: args

Do we want the regular #doesNotUnderstand
or to intercept the message?
10
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testSendingDNU
| target aProxy aMessage |
target := User named: 'Mariano'.
aMessage = Message selector: #foo argument: #().
aProxy = Proxy proxyFor: target.
aProxy doesNotUnderstand: aMessage

v

x - 0O MessageNotUnderstood: User>>foo v
Proceed Abandon Debug Create
User(Object)>>doesNotUnderstand #foo A

Message>>sendTo:

Proxy>>doesNotUnderstand: #foo
SimpleForwarder Test>>testSendingDNU

r.m“'“r “““““““ A“’TAF&[T“F&P“F“\‘ - n“':“'mT“ﬂ&

< >

[ wanted the normal #doesNotUnderstand!!!

11
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executeAfterHandling
self methodDoesNotExist

LS 4

x — 0O User Invterrupt x

'Proxy>>doesNotUnderstand: #methodDoesNotExist o
Proxy>>executeBeforeHandling

Proxy>>doesNotUnderstand: #methodDoesNotExist
Proxy>>executeBeforeHandling

Proxy>>doesNotUnderstand: #methodDoesNotExist
Proxy>>executeBeforeHandling

Proxy>>doesNotUnderstand: #methodDoesNotExist
Proxy>>executeBeforeHandling |
Proxv>>doesNotlUnderstand: #methodDoesNoftExist v

Proceed Restart Into Over Through Full Stack Run to Here »

doesNotUnderstand: aMessage
self executeBeforeHandling.
~ aMessage sendTo: target

I wanted the normal #doesNotUnderstand!!!

12
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¢ #doesNotUnderstand: cannot be trapped like a
regular message.

¢ Mix of handling procedure and proxy

Interception.

NA

¢ Only methods that are not understood are
intercepted.

NA

¢ No separation between proxies and handlers

This approach 1s not stratified

13
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Subclassing from ¢/ does not solve

the problem.

14




testWithClass
| target aProxy |

target := User named: 'Mariano". | > VM CRASH

aProxy = Proxy proxyFor: User.
target username.

testWithCompiledMethod
| target aProxy |
target := User named: 'Mariano'.
aProxy = Proxy proxyFor: (User >> #username).
target username.

x = O MessageNotUnderstood: CompiledMethod>>run:with:in:

tﬂCompi|edMethOCT(Object)>>doesNofUndersiand: #run:with:in:
‘Message>>sendTo:

<

This solution 1s not uniform

15
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3

A Unitorm, Light-weight and Stratified Proxy
Model and Implementation.

16




A

¢ Object replacement (#become:)

NA

* Change an object’s class (#adoptlnstance:)

¢ Objects as methods (#run:with:in:)

A

« Classes with no method dictionary
(#cannotInterpret:)

17
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OBJECT REPLACEMENT

18




OBJECTS AS METHODS

testRunWithin
| target aProxy |
target := User named: 'Mariano".

aProxy = Proxy proxyFor: (User methodDict at: #username).
User methodDict at: #username put: aProxy.
target username.

The VM sends #run: aSelector with: anArray in: aReceiver

19
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OBJECTS AS METHODS

testRunWithin
| target aProxy |
target = User named: 'Mariano".

aProxy = Proxy proxyFor: (User methodDict at: #username).
User methodDict at: #username put: aProxy.
target username.

The VM sends #run: aSelector with: anArray in: aReceiver

So.....We can implement in Proxy:

run: aSelector with: anArray in: aReceiver
| result |
self executeBeforeMethodExecution.

result == aReceiver withArgs: anArray executeMethod: target.
self executeAfterMethodExecution.
~ result

19
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References m

instance of

message send — »

lookup —
subclass — -m-
T cannotInterpret: aMessage

ad® T
aProxy us\ername 4: #cannotinterpret: lookup
+
1: #username send /

X

@ ———————— “ImethodDict := nil

2: #aProxy lookup

3: Since the method dictionary was nil,
the VM sends #cannotinterpret to

the receiver but starting the lookup in the superclass
20
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GHOST MODEL

Object

Interception
| message

proxy
proxyState

*

Proxy

Proxyl—iandler

handler
target

cannotinterpret:

proxyFor:

T‘

handlelnterception: aninterception

SimpleForwarderHandler

ProxyTrap

Initialize
nhilMethodDict

handlelnterception: aninterception
B bl bl il

21
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HOW IT WORKS?

testRegularObject
| target aProxy |
target := User named: 'Mariano'.
aProxy := Proxy proxyFor:target.
self assert: aProxy username equals: '‘Mariano". | Proxy
handler
target
cannotinterpret:
proxyFor:

ProxyTrap
initialize
nilMethodDict
e ————

22
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HOW IT WORKS?

testRegularObject
| target aProxy |
target := User named: 'Mariano'.

aProxy := Proxy proxyFor:target.
self assert: aProxy username equals: ‘Mariano'. Proxy l
handler |
target |
cannotinterpret:
Proxy class >> proxyFor:

T —

proxyFor: anObject
| aProxy |
aProxy = self new

initializeWith: anObject ___ProxyTrap
handler: SimpleForwarderHandler new. initialize
ProxyTrap initialize. nilMethodDict |
ProxyTrap adoptinstance: aProxy. —
~ aProxy.

22
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HOW IT WORKS?

testRegularObject
| target aProxy |
target := User named: 'Mariano".
aProxy = Proxy proxyFor:target.

self assert: aProxy username equals: ‘Mariano'. C& j Proxy
eO | handler
&.&00‘ .= 7 | target
‘0‘5 et | cannotinterpret:
Proxy class >> R | proxyFor:

proxyFor: anObject
| aProxy |
aProxy = self new

ProxyTrap
initialize
| nilMethodDict

initializeWith: anObject

handler: SimpleForwarderHandler new.
ProxyTrap initialize.
ProxyTrap adoptinstance: aProxy.
~ aProxy.

aHandler ‘Mariano’

22

Monday, August 22, 2011



HOW IT WORKS?

testRegularObject
| target aProxy |
target := User named: 'Mariano".
aProxy = Proxy proxyFor:target.
self assert: aProxy username equals: ‘Mariano'.

Proxy class >>

proxyFor: anObject
| aProxy |
aProxy = self new
initializeWith: anObject
handler: SimpleForwarderHandler new.

ProxyTrap initialize.

PTOXY I Tap adoptinstance: aProxy.

ProxyTrap class >>

initialize
superclass := Proxy.
format := Proxy format.
methodDict := nil.

22

aHandler

Proxy

O% handler

oct L | target

ot [ cannotinterpret:
| proxyFor:

| ProxyTrap
| initialize
| nilMethodDict

‘Mariano’
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HOW IT WORKS?

testRegularObject
| target aProxy |
target := User named: 'Mariano".
aProxy = Proxy proxyFor:target.

self assert: aProxy username equals: ‘Mariano'.

Proxy class >>

proxyFor: anObject
| aProxy |
aProxy = self new
initializeWith: anObject

handler: SimpleForwarderHandler new.

.A —~1alia — L

Proxy Trap adoptinstance: aProxy

.

ProxyTrap class >>

initialize
superclass := Proxy.
format := Proxy format.
methodDict := nil.

i Proxy
| handler
| target
| cannotinterpret:
. [ proxyFor:
l,
~~O@O
% 0 ProxyTrap
A € Tnitialize

| nilMethodDict

aHandler ‘Mariano’

22

Monday, August 22, 2011



HOW IT WORKS?

testRegularObject
| target aProxy |
target := User named: 'Mariano".
aProxy := Proxy proxyFor:target.

[ Proxy
[handler
target
{ cannotinterpret:

Proxy class >> | proxyFor:

N
proxyFor: anObject 7 Sx
| aProxy | ~~Q0
aProxy := self new ~ Ce
N ProxyT
InitializeWith: anObject =3 1(1 _ _roxy rap
A initialize

handler: SimpleForwarderHandler new.
ProxyTrap initialize.
ProxyTrap adoptinstance: aProxy.
~ aProxy.

| nilMethodDict

aHandler ‘Mariano’

22
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HOW IT WORKS?

testRegularObject
| target aProxy |
target := User named: 'Mariano".

aProxv := Proxv proxvFor: target.
iy T References M
instance of  ----- > Object
message send ——»
lookup — — >
subclass —>
| Proxy
cannotinterpret: aMessage
£
&
aProxy username &
\ ' 4: #cannotinterpret: lookup
. *
1: #username send =

=
: e i ProxyTrap

____________ 1 methodDict := nil

"~ 2: #aProxy lookup |

3: Since the method dictionary was nil,
the VM sends #cannotinterpret to
the receiver but starting the lookup in the superclass

23
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HOW IT WORKS?

testRegularObject
| target aProxy |
target := User named: 'Mariano'.
aProxv := Proxv proxvFor: target.

self assert: aProxy username equals: ‘Mariano'.

References M

instanceof @ ----- >p
message send ——»
lookup — — >

subclass —>

aProxy username

1: #username send |

T D
e

Object

Proxy

_____ methodDict := nil

"~ 2: #aProxy lookup |

cannotinterpret: aMessage
£

&
4

' 4: #cannotinterpret: lookup

*

ProxyTrap

3: Since the method dictionary was nil,
the VM sends #cannotinterpret to
the receiver but starting the lookup in the superclass

23
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HOW IT WORKS?

testRegularObject
| target aProxy |
target := User named: 'Mariano'.
aProxv := Proxv proxvFor: target.

self assert: aProxy username equals: ‘Mariano'.

23

References M
instanceof @ ----- >p Object
message send ——»
lookup — — >
subclass —>
— Proxy
cannotinterpret: aMessage
£
&
aProxy username &
\ ' 4: #cannotinterpret: lookup
'1: #username send | = P
: g ProxyTrap
_________ »» methodDict := nil
e m

2 #aProxy Iookup

3: Since the method dictionary was nil,
the VM sends #cannotinterpret to
the receiver but starting the lookup in the superclass
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HOW IT WORKS?

testRegularObject
| target aProxy |
target := User named: 'Mariano'.

aProxv := Proxv proxvFor: target.
self assert: aProxy username equals: '‘Mariano'. References M
instance of  ----- > | Object
message send ——»
lookup — — >
subclass —>
- _— Proxy
cannotinterpret: aMessage
£
&
aProxy username &
\ ' 4: #cannotinterpret: lookup
1: #username send | =

=
: gy ProxyTrap

____________ methodDict := nil

"~ 2: #aProxy lookup |

3: Since the method dictionary was nil,
the VM sends #cannotinterpret to
the receiver but starting the lookup in the superclass

23
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HOW IT WORKS?

testRegularObject
| target aProxy |
target := User named: 'Mariano'.

aProxv := Proxv proxvFor: target. Ref
self assert: aProxy username equals: 'Mariano'. ererences k
instance of  ----- >> Object
message send ——»
lookup — — >
subclass —>
o Proxy
cannotinterpret: aMessage
e ————

aProxy username

\

1: #username send |

=
: e i ProxyTrap

____________ methodDict := nil

"~ 2: #aProxy lookup |

3: Since the method dictionary was nil,
the VM sends #cannotinterpret to
the receiver but starting the lookup in the superclass

23
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HOW IT WORKS?

testRegularObject
| target aProxy |
target := User named: 'Mariano'.
aProxv := Proxv proxvFor: target.
self assert: aProxy username equals: 'Mariano'.

Proxy >>

cannotinterpret: aMessage
| interception |
interception = Interception for: aMessage
target: target
proxy: self.
~ handler handlelnterception: interception

References I~

instance of  ----- >

message send ———»

lookup —_

subclass —D>

s Proxy

cannotinterpret: aMessage
, - P ——

aProxy username

\

1: #username send |

! /
=
o

B e
= e
e

ProxyTrap
| methodDict := nil

"~ 2: #aProxy lookup |

3: Since the method dictionary was nil,
the VM sends #cannotinterpret to

the receiver but starting the lookup in the superclass

23
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HOW IT WORKS?

testRegularObject
| target aProxy |
target := User named: 'Mariano'.
aProxv := Proxv proxvFor:taraget.
self assert: aProxy username equals: 'Mariano'. References M

instanceof @ ----- >>
message send ——»
lookup — — >
subclass —>
Proxy >> Proxy
cannotinterpret: aMessage
cannotinterpret: aMessage s

| Interception |

Interception = Interception for: aMessage aProxy username
target: target \
proxy: self.

1: #username send :
~ handler handlelnterception: interception ' —
o ProxyTrap

____________ »» methodDict := nil

7 2: #aProxy lookup |

SimpleForwarderHandler >>

handlelnterception: an/nterception
| message result |
Transcript show: ‘'message ', aninterception message selector, ' intercepted’, cr.
result := anlnterception message sendTo: anlnterception target.
Transcript show: ‘'message ', aninterception message selector, ' was forwarded to target’ cr.
™ result

1 dictionary was nil,
annotinterpret to
e lookup in the superclass

23
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Traditional Ghost

#doesNotUnderstand: #cannotInterpret: 1s
cannot be trapped like a trapped like a regular
regular message. message.

Mix of handling No mix of handling
procedure and proxy procedure and proxy
Interception. Interception.

Only methods that are AN ol b
not understood are .

: intercepted.
mtercepted.

No separation between Clear separation between

proxies and handlers. proxies and handlers.
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1) Optimizations done by the Compiler

initialize "MessageNode initialize"

#( ifTrue: ifFalse: if TrueifFalse: ifFalseifTrue:
and: or:
whileFalse: whileTrue: whileFalse whileTrue
to:do: to:by:do:
caseOf: caseOf:.otherwise:
ITNIil: ifNotNil: ifNil:ifNotNil: ifNotNil:ifNil:).

2) Special shortcut bytecodes between Compiler and VM

— | Worksbace ¥
Smalltalk specialSelectors #(#+ 1 #- 1 #<l1 #>1 #<=1#>=1#=1#-=1#1#/1#\1 #@ 1
#bitShift: 1 #// 1 #bitAnd: 1 #bitOr: 1 #at: 1 #atput: 2 #size 0 #next 0 #nextPut: 1 #atbknd 0 #==
1 #class 0 #blockCopy: 1 #value 0 #value: 1 #do: 1 #new 0 #new: 1 #x 0 #y 0)

2.1) Methods NEVER sent: #== and #class
2.2) Methods that may or may not be executed depending
on the receiver and arguments: ¢.g. in ‘1+1" #+ 1s not

executed. But with ‘1+$C’ #+ is executed.
2.3)Always executed, they are just little optimizations.

Examples #new, #next, #nextPut:, #size, etc.
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METHODS NOT INTERCEPTED
1) Optimizations done by the Compiler

initialize "MessageNode initialize"
MacroSelectors :=
#( ifTrue: ifFalse: iIf True:ifFalse: ifFalse:ifTrue:
and: or:

whileFalse: whileTrue: whileFalse whileTrue
to:do: to:by:do:

caseOf: caseOf:.otherwise:

ITNIil: ifNotNil: ifNil:ifNotNil: ifNotNil:ifNil:).

2) Special shortcut bytecodes between Compiler and VM

x - 0O Workspace v

Smalltalk specialSelectors #(#+ 1 #- 1 #<l1l #>1 #<=1#>=1#=1#-=1#1#/1#\1 #@ 1
#bitShift: 1 #// 1 #bitAnd: 1 #bitOr: 1 #at: 1 #atput: 2 #size 0 #next 0 #nextPut: 1 #atbknd 0 #==
1 #class 0 #blockCopy: 1 #value 0 #value: 1 #do: 1 #new 0 #new: 1 #x 0 #y 0)

2.1) Methods NEVER sent: #== and #class
2.2) Methods that may or may not be executed depending
on the receiver and arguments: ¢.g. in ‘1+1" #+ 1s not

executed. But with ‘1+$C’ #+ is executed.
2.3)Always executed, they are just little optimizations.

Examples #new, #next, #nextPut:, #size, etc.
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METHODS NOT INTERCEPTED
1) Optimizations done by the Compiler

initialize "MessageNode initialize"
MacroSelectors :=
#( ifTrue: ifFalse: iIf True:ifFalse: ifFalse:ifTrue:
and: or:

whileFalse: whileTrue: whileFalse whileTrue
to:do: to:by:do:

caseOf: caseOf:.otherwise:

ITNIil: ifNotNil: ifNil:ifNotNil: ifNotNil:ifNil:).

2) Special shortcut bytecodes between Compiler and VM

x - 0O Workspace v

Smalltalk specialSelectors #(#+ 1 #- 1 #<1 #>1#<=1#>=1#=1#-=1#1#1#\1#0 1"
#bitShift: 1 #// 1 #bitAnd: 1 #bitOr: 1 #at: 1 #atput: 2 #size 0 #next 0 #nextPut: 1 #atknd 0 #==
1 #class 0 #blockCopy: 1 #value 0 #value: 1 #do: 1 #new 0 #new: 1 #x 0 #y 0)

2.1)IMethods NEVER sent: #== and #class

2.2) Methods that may or may not be executed depending
on the receiver and arguments: ¢.g. in ‘1+1" #+ 1s not

executed. But with ‘1+$C’ #+ is executed.
2.3)Always executed, they are just little optimizations.

Examples #new, #next, #nextPut:, #size, etc.
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PROXY FOR CLASSES

testProxyForClass
| aProxy aUser |

alUser := User named: 'Kurt'.

aProxy = ClassProxy createProxyAndReplace: User.
self assert: User name equals: #User.

self assert: aUser username equals: 'Kurt'.

27

ClassProxy

Proxy

superclass
methodDict
format
handler
target

| target

handler

| cannotlinterpret:

| proxyFor:

| cannotlinterpret:

?

proxyFor:

T:

ProxyTrap

| initialize

| nilMethodDict

ClassProxyTrap

| initialize

| nilMethodDict

| User
| username

| age

login:

| validate:
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PROXY FOR

testProxyForClass
| aProxy aUser |

alser = User named: 'Kurt'.

aProxy = ClassProxy createProxyAndReplace: User.

self assert: User name equals:
self assert: aUser username equals: 'Kurt'.

27

CLASSES

ClassProxy

| superclass
methodDict
format
handler
target

| cannotlinterpret:
proxyFor:

T

ClassProxyTrap

| initialize

| nilMethodDict

| Proxy
| handler
| target
cannotinterpret:
proxyFor:

ProxyTrap
| initialize
nilMethodDict

User
username
age
login:
| validate:
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PROXY FOR CLASSES

testProxyForClass
| aProxy aUser |
aUser := User named: 'Kurt'.
self assert: User name equals: #User.
self assert: aUser username equals: 'Kurt'.

27

ClassProxy
| superclass
methodDict
format

handler

target
cannotinterpret:
proxyFor:

T

ClassProxyTrap
initialize
nilMethodDict

Proxy
handler

target
cannotinterpret:
proxyFor:

ProxyTrap
initialize
nilMethodDict

User
username
age
login:

validate: f
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PROXY FOR CLASSES

testProxyForClass
| aProxy aUser |
aUser := User named: 'Kurt'.
self assert: User name equals: #User.
self assert: aUser username equals: 'Kurt'.

27

superclass
methodDict
format

cannotinterpret:

proxyFor:

ClassProxyTrap

initialize

nilMethodDict

Proxy
handler

target
cannotinterpret:
proxyFor:

ProxyTrap
initialize
nilMethodDict

User
username
age :

login: |
validate:
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PROXY FOR CLASSES

testProxyForClass

| aProxy aUser |

aUser := User named: 'Kurt'.

aProxy := ClassProxy createProxyAndReplace: User.

self assert: User name equals: #User.
self assert: aUser username equals: 'Kurt'. Proxy
superclass _. handler
createProxyAndReplace: aClass methodDict ] ; target -
| aProxy newProxyRef newClassRef| format ; | cannotinterpret:
aProxy = self new | proxyFor:

initializeWith: SimpleForwarderHandler new

sy [ cannotinterpret:
superclass: ClassProxy proxyFor: ProxyTrap
format: ClassProxy format. ZS | initialize

aProxy become: aClass.
"After the become is done, aProxy now points to aClass

| nilMethodDict

and aClass points to aProxy. We create two new variables = (_)_Ia_ssProxyTrap

just to clarify the code" é ”'!'t'ﬂ _

newProxyRef := aClass. nilMethodDict

newClassRef = aProxy. P—— | usernanle:er

newProxyRef target: newClassRef. age
ClassProxyTrap initialize. logIn:

ClassProxyTrap adoptinstance: newProxyRef.

| validate:

~ newProxyRef.

aClassProxy
methodDict = nil

superclass = ClassProxy

27
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PROXY FOR CLASSES

testProxyForClass
| aProxy aUser |
alUser := User named: Kurt".
aProxy = ClassProxy createProxyAndReplace: User.

self assert: User name equals: #User.

self assert: alUser username equals: 'Kurt'. Proxy
superclass _. handler
createProxyAndReplace: aClass methodDict | ; ::aEIrr%r?:)tlnter ot
| aProxy newProxyRef newClassRef| format 5 Eor- pret.
aProxy = self new MYLL

initializeWith: SimpleForwarderHandler new

sy [ cannotinterpret:
superclass: ClassProxy proxyFor: ProxyTrap
format: ClassProxy format. ZS | initialize

aProxy become: aClass.
"After the become is done, aProxy now points to aClass

| nilMethodDict

and aClass points to aProxy. We create two new variables = (_)_Ia_ssProxyTrap

just to clarify the code" é ”'!'t'ﬂ _

newProxyRef := aClass. nilMethodDict

newClassRef = aProxy. P—— | usernanle:er

newProxyRef target: newClassRef. age
ClassProxyTrap initialize. logIn:

ClassProxyTrap adoptinstance: newProxyRef.

| validate:

~ newProxyRef.

aClassProxy
methodDict = nil
superclass = ClassProxy

27 User name
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PROXY FOR CLASSES

testProxyForClass
| aProxy aUser |
alUser := User named: 'Kurt'.
aProxy = ClassProxy createProxyAndReplace: User.
self assert: User name equals: #User.

self assert: aUser username equals: Kurt. Proxy
superclass | handler
createProxyAndReplace: aClass methodDict | ; ::aEIrr%r?:)tlnter ot
| aProxy newProxyRef newClassRef| format 5 Eor- pret.
aProxy = self new MYLL

initializeWith: SimpleForwarderHandler new

sy [ cannotinterpret:
superclass: ClassProxy proxyFor: ProxyTrap
format: ClassProxy format. ZS | initialize

aProxy become: aClass.
"After the become is done, aProxy now points to aClass

| nilMethodDict

and aClass points to aProxy. We create two new variables = (_)_Ia_ssProxyTrap

just to clarify the code" é ”'!'t'ﬂ _

newProxyRef := aClass. nilMethodDict

newClassRef = aProxy. P—— | usernanle:er

newProxyRef target: newClassRef. age
ClassProxyTrap initialize. logIn:

ClassProxyTrap adoptinstance: newProxyRef.

| validate:

~ newProxyRef.

aClassProxy
methodDict = nil

aUser username superclass = ClassProxy
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PROXY FOR METHODS

testProxyForMethod
| aProxy aUser method |
alUser := User named: 'Kurt'.
method = User methodDict at: #username.
aProxy = Proxy createProxyAndReplace: method.
self assert: aProxy getSource equals: 'username = username’.
self assert: aUser username equals: 'Kurt'.

28

Monday, August 22, 2011



PROXY FOR METHODS

testProxyForMethod

| aProxy aUser method |

alUser := User named: 'Kurt'.

method = User methodDict at: #username.
aProxy = Proxy createProxyAndReplace: method.
self assert: aProxy getSource equals: 'username =
self assert: alUser username equals: Kurt'.

=== Regular message

username’.
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PROXY FOR METHODS

testProxyForMethod
| aProxy aUser method |
alser = User named: Kurt'.
method = User methodDict at: #username.
aProxy = Proxy createProxyAndReplace: method.
self assert: aProxv aetSource equals: 'username ©
self assert: alUser username equals: 'Kurt'.

=== Regular message
| > Method execution
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PROXY FOR METHODS

testProxyForMethod
| aProxy aUser method |
alser = User named: Kurt'.
method = User methodDict at: #username.
aProxy = Proxy createProxyAndReplace: method.

self assert: aProxy getSource eguals: 'username ~ username’, ' :> Regular message
Ceelfassert o0cer wsormame cauals Kurt. ) s> [Vlethod execution

Just handling #run:with:in correctly 1s enough to also
intercept method execution.
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Al

¢ Low memory footprint.

o Compact classes.

o Store the minimal needed state.
S

AN Easy debugglng *

o Custom list of messages.
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With a little bit of special support from
the VM (#cannotlnterpret hook), we
can have an image-side proxy solution

much better than the classic

doesNotUnderstand:

31
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P
—

¢ Experiment with immediate proxies

(memory address tag) in VM side.

P
[

% Think how to correctly Intercept non-
executed methods.

32

Monday, August 22, 2011



-—

¢ _http://rmod.lille.inria.fr/web/pier/software/
Marea/GhostProxies

A
—

¢ http://www.squeaksource.com/Marea.html
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