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x+y[P] N Fag: x+y = ag
x-yH R a,: x—y <a,
x-yH N Fag: x —y = ag
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xi) Ffay: x < aq
xR fay: x = a,
yif) EFtas: y < as
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o x=xX+1

o WxA IRE I IR AL B 14 AL
*Z=xUYy
o MTAEEATEY, <z,v>l/ I A E<x,v> <y, v>
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 Miné A. The octagon abstract domain|[J]. Higher-Order
and Symbolic Computation, 2006, 19(1):31-100.
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while(x<10)
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while(x<10)

assert(x<10)

assert(x>=10)




x:[0,10]
y:[—O0,0]

10

X [R] 1 55 45 B

while(x<10)

x:[0,0]
y:[0,0]

assert(x<10)

assert(x>=10)

x:[0,9]
y:[-O0,0]

x:[1,10]



x:[0,10]
y:[-10,0]
x+y:[0, O]
x-y:[0, 20]

x:[10,10]

y:[-10,-10]

x+y:[0, 0]
11 x-y:[0, 20]
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x:[0,0]
y:[0,0]
x+y:[0, O]
x-y:[0, 0]

while(x<10) assert(x<10)

x:[0,9]
y:[-9,0]
x+y:[0, 0]
x-y:[0, 18]

assert(x>=10)

x:[10,10]
y:[-10,-10]
x+y:[0, 0]
x-y:[0, 20]

x:[1,10]
y:[-10,-1]
x+y:[0, 0]
x-y: [0, 20]
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Collecting semantics:
partial traces

Yy

Octagons:
txty<a
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Intervals.
x € [a,b]

y

Ellipses.
x? + by? —axy < d

Simple congruences:
x = alb]

YA

Exponentials:
_abt g y(t) g abt
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« 7~f5: Interproc
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+ x €y(B@) AV (x € Y () - (v(B() S v(1))

o BAaIFH: B(x) = a({x})
« Fuz: #igEndt, BICLR 7 mkor

s y() cy(H u 2)

cy(l)cy(Hud)

« VI (y(BF) cy(M) Ay(2) s y(M) » (y(FF u &) < y(W))
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» BpUEMS cy(U{B(x) | x €S}
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« I FEFp
«HN: pHIHIZRIMA H

result =1

While(sat(ti(p) Ay(H) A =y (result)))
y=get-model()
result=result U B(y)

return result
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o FEF: X-X
* ?ﬁﬁA X=IE
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« FEF: x+y
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* result =1,
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« FI: %%)?p

result =ff§

While(sat(ti(p) A =y (result)))
y=get-model()
result=result U B(y)

return result
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« T2 x-x

¢ Z‘@’/ﬁ‘l‘i%ﬁ

* result =ffﬁ,
r=x—xA—=(x>0- false A- )T/Wi/@, [x,r]=[1, 0]

* result ={[IE, %], [, 1], [ ] [7? %1}
r=x—x/\—|(x>0 (rue—>r—0)...)
ﬂﬁ%l/%’ [X,r]— -1, ]

* result ={[IE, &], [,
r—x—xAﬁ()

+ result <[, % [ﬁi,zié], [z\z; [%}ﬁ,%i]},
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