


















• [s] =
S

[p]
p2 [s]

• [s] = [s] [ ( [s]� [s])

• [s] = s [s] 6= ;

• [s] = t [t] ✓ [s]

s p t
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
























 
 

 
 

  
 

  
  

  
  






  
  
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
















  



















) ⇤

)



• out[s] = f(s, in) = gen[s][(in�kill[s])

• in[s] = f(s, out) = gen[s] [ (out � kill[s])



• out = f(s, in) = gen[s, in][(in�kill[s, in])

• in = f(s, out) = gen[s, out] [ (out � kill[s, out])

f



) Analysis :
meet :

(union | intersection)
flowtype :

( | isbounded)
direction :

(forward |backward)
style : (may |must)
(gen[ ] : |gen[ , ] :) Set
(kill[ ] : |kill[ , ] :) Set
initial :

) [ ] | | | emptySet

) |
) |

Op ) union | intersection |di↵erence |
) and |or | subset | superset |

equal |not equal |proper subset |
proper superset

) { : }







)

predefined : [ ]
description :
argument :

|

)

calculates :
(id | set of id) , ,

maycode :

end

mustcode :

end

) imports :
(id | set of ) , ( |none), ( |none)





) type :
impl type :
dumpcode :

end
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set⇥ set ! set

set⇥ set ! bool

bool ⇥ bool ! bool



  

     

  

  

     

   

  

     

  

  

     

  

  

     

  

  

     

  

  

     

  

al au

bl bu



u l u

l l  u



x

x� u  x� l

l � x  u� x

al au

al  au bl  bu

al � bu  au � bu  au � bl

al � bu  al � bl  au � bl

u

l u l l  u

x

(x [ l)  (x [ u)

(l [ x)  (u [ x)

(x \ l)  (x \ u)

(l \ x)  (u \ x)

(al [ bl)  (al [ bu)  (au [ bu)



(al [ bl)  (au [ bl)  (au [ bu)

false  true

(au ✓ bl)  (al ✓ bl)  (al ✓ bu)

(au ✓ bl)  (au ✓ bu)  (al ✓ bu)

al ✓ au

x

(au ✓ x) ) (al ✓ x)

(x ✓ bl) ) (x ✓ bu)



(au ✓ x)  (al ✓ x)

(au ✓ x) = true (al ✓ x) = false

(x ✓ bl)  (x ✓ bu)

(x ✓ bl) = true (x ✓ bu) = false

l u

l u

false  true l  u

(x l)  (x u)

(l x)  (u x)

(x l)  (x u)

(l x)  (u x)



x == y

x! = y

































gen [ (X � kill)
















