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O ver view
• Match - produce mapping : 

application sites � advice + dynamic residue

• Prepare application sites

• Weave “inside-out” (i.e. in reverse 
precedence order)



P o int cu t  s ep ar at io n
• Restrict containing class

– e.g. wi t hi n( …)

– Does include nested classes

• Restrict containing method
– e.g. wi t hi ncode( …)

– Doesn’t include classes lexically within the method

• Specific join point
– e.g. cal l ( …)



T r ans l at ing p o int cu t s
execut i on( i nt  Foo. f oo( char ) )  

� wi t hi nmet hod( i nt  Foo. f oo( char ) )  && execut i on( )

execut i on( Foo. new( i nt ) )  
� wi t hi nconst r uct or ( Foo. new( i nt ) )  && execut i on( )

advi ceexecut i on( )  � wi t hi nadvi ce( )  && execut i on( )

st at i c i ni t i al i zat i on( Foo)  
� wi t hi n( Foo)  && wi t hi nst at i c i ni t i al i zat i on( )  && execut i on( )

pr ei ni t i al i zat i on( Foo. new( i nt ) )  
� wi t hi nconst r uct or ( Foo. new( i nt ) )  && pr ei ni t i al i zat i on( )

cal l ( i nt  Foo. f oo( char ) )  � met hodcal l ( i nt  Foo. f oo( char ) )

cal l ( Foo. new( i nt ) )  � const r uct or cal l ( Foo. new( i nt ) )



I nit ial iz at io n
i ni t i al i zat i on( Foo. new( i nt ) )  

� wi t hi nconst r uct or ( Foo. new( i nt ) )  
&& cl assi ni t i al i zat i on( )

i ni t i al i zat i on( Foo. new( ) )  
� ( wi t hi nconst r uct or ( Foo. new( ) )  

&& cl assi ni t i al i zat i on( ) ) )  
| |  i nt er f acei ni t i al i zat i on( Foo)

i ni t i al i zat i on( Foo. new( . . ) )  
� ( wi t hi nconst r uct or ( Foo. new( . . ) )  

&& cl assi ni t i al i zat i on( ) ) )  
| |  i nt er f acei ni t i al i zat i on( Foo)



P o int cu t  p r ep r o ces s ing
• Inline named pointcuts

– requires “private” pointcut variables
poi nt cut  bar ( i nt  x)  :  ar gs( x, . . )

bar ( * )  � pr i vat e( i nt  x) { ar gs( x, . . ) }

• Convert to DNF
– to correctly handle alternative bindings
( t hi s( x)  | |  t ar get ( x) )  && i f ( x i nst anceof  Foo)  

� ( t hi s( x)  && i f ( …) )  | |  ( t ar get ( x)  && i f ( …) )

• Lift pointcuts from cflow and per clauses into 
special advice declarations
– look for CSE and counter opportunities with cflow 

pointcuts



R es t r u ct u r ing
• Move new+i nvokespeci al together 

– Needed for constructor call matching

• f oo( )  � a0 = f oo( )
– If f oo( ) returns a value we want to bind

• Restructure r et ur n statements in body so 
that there is just one at the end
– For execution pointcuts

• Inline t hi s( …) calls in constructors
– For initialization and preinitialization weaving



M at ch ing
• Shadows categorised as:

– Whole body (execution, initialization etc)
– Individual statement (method call, field set, 

field get etc)
– Pair of statements (constructor call)
– Exception handler

• Iterate through all weavable classes
– At each shadow, try all pointcuts



F inding m et h o d cal l  s h ado ws
…

i f  ( st mt  i nst anceof  I nvokeSt mt )  {

I nvokeSt mt  i st mt =( I nvokeSt mt )  st mt ;

i nvoke=i st mt . get I nvokeExpr ( ) ;

}  el se i f ( st mt  i nst anceof  Assi gnSt mt )  {

Assi gnSt mt  as = ( Assi gnSt mt )  st mt ;

Val ue r hs = as. get Ri ght Op( ) ;

i f ( ! ( r hs i nst anceof  I nvokeExpr ) )  r et ur n nul l ;

i nvoke=( I nvokeExpr )  r hs;

}  el se r et ur n nul l ;

Soot Met hodRef  met hodr ef =i nvoke. get Met hodRef ( ) ;

…



D y nam ic r es idu es
• Mini-language roughly corresponding to 

structure of pointcuts
• Used to generate runtime code

– decide whether advice should execute 
– bind values to pass to advice

• Also used to signal static results
– “Match failed”
– “This always matches”

• Easy to improve residues using analysis 
results



D y nam ic r es idu e co ns t r u ct io n
• “pre” residue from aspect

– hasAspect check for per advice

• Residue from pointcut
• Residue from advice spec (before, after 

etc)
• “post” residue from aspect

– aspectOf for getting aspect instance



W eaving
• Insert nops around the instruction(s) 

representing the shadow
– Take care to fix up exception ranges and 

gotos correctly

• Advice gets inserted just inside the nops
• Advice gets woven “inside-out”


