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e x:[0, 1]
* a=X;
b=x;
c=a-b;
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e c:[-1, 1]
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« ZRX [T
* x=0;
y=0,
while (x<10){
X++; y--; } x:[0,10]
s X rER:
e x:[10, 10]
* y:[-00,0]
- TR
e x:[10, 10]
e y:[-10, -10]

CINBANEx=y, RA VAR

while(x<10)

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

assert(x<10)

assert(x>=10)

x:[10,10]

y:[-OO’O]

Y ETASE

x:[0,9]

end

x:[10,10]
y:[-O0,0]




REAMER

* ZIRBEBZEXANHRHTAXRBR.

s —MEMXEWMERNFRRGX
« Wi —MEBEFRAXARNTE
s HZREGMBFF: Ve,
« JERIAEHARREY, Wx=a+b:
e OUT =@x.IN)Ax=a+b
« FHREFRE, x>0
e OUT=INAXx>0

* [O]F:
« R, BIEEEX HwidenFE -+
¢ IS
s PMERZE2—TERNEZBEFRIEN, HUMPFEE
« PEFREALXBAMERFZEMN, 2WMEE]LEERT




REAMER

s LRI R RHRIE EIZHEARAT
» ST A LAE
s FH/RUTMUMBBARTSHER

« IR ABRMFRAMZR
- BEFHXARHESR
- L%
REAGE S




BRI K RIMR

. %ﬁﬁ%ﬂ‘?&%?ﬂﬂgﬁ%iﬂzfEI?TElﬂ?KEI’\]—?FFFEQi&
s I RR=ZMXR, RKETLHERBNHE TR
EE:ltk?.{tLEliﬂ”“’ET AT N BT R

« BB XRMENLERRA :
D REEAS BB SAMREER, TSEEREY [

EER T BRMSH Sz AL isnx W

e SRR
’?\ "l‘ﬁ%* ﬁ% EI/] I:IEH Iﬂéfﬁ%?@?fﬁﬂ%ﬁ%ﬁ%
_ Hhist% 7 WEFEXE | HSHIXE
s:[0, 1] x:[0, 1]
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c=a-b; c=s-(s+1)=-1, ... s:[0, 1] c:[-1, -1]
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* x=0;
y=0;
while (x<10){
X++; y--; }
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while(x<10)
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ATEED

while(x<10)

assert(x<10)

assert(x>=10)




x:[0,0]
y:[0,0]
x+y:[0, 0]
x-y:[0, 0]
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while(x<10)

{51

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

assert(x<10)

x:(0,0] x:[1,1]

assert(x>=10)

y:[0,0] yv:[-1,-1]
x+y:(0, O] x+y:[0, O]
x-y:[0, O] x-y:[2, 2]



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

x+y:[0, 0] V x+y:[0, O

x-y:[0, 0]
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x:[0,1]
y:[-llo]

x-y:[0, 2]

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

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

x:(0,0] x:[1,1]
y:[0,0] y:[-1,-1]
x+y:(0, O] x+y:[0, O]
x-y:[0, O] x-y:[2, 2]

assert(x>=10)



X:[0,+o0]
y:[—O0,0]

x+y:[0, O]
x-y:[0,0]
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while(x<10)

{51

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

assert(x<10)

x:(0,0] x:[1,1]

assert(x>=10)

y:[0,0] yv:[-1,-1]
x+y:(0, O] x+y:[0, O]
x-y:[0, O] x-y:[2, 2]



X:[0,+o0]
y:[—O0,0]

x+y:[0, O]
x-y:[0,00]
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while(x<10)

{51

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

assert(x<10)

assert(x>=10)

x:[0,9] x:[1,1]
y:[-9,0] y:[-1,-1]
x+y:[0, O] x+y:[0, 0]
x-y:[0, 18] x-y:[2, 2]



X:[0,+o0]
y:[—O0,0]

x+y:[0, O]
x-y:[0,00]
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while(x<10)

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

assert(x<10)

x:[0,9]

assert(x>=10)

y:[_glo]
x+y:[O, 0]
x-y:[0, 18]

x:[10,+00]
y:[-00,-10]
x+y:[0, 0]

X-y:[20,00]

x:[1,10]
y:[-10,-1]
x+y:[0, 0]
x-y: [2, 20]



x:[0,10]
y:[-10,0]
x+y:[0, O]
x-y:[0,20]
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while(x<10)

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

assert(x<10)

x:[0,9]

assert(x>=10)

y:[_glo]
x+y:[O, 0]
x-y:[0, 18]

x:[10,+00]
y:[-00,-10]
x+y:[0, 0]

X-y:[20,00]

x:[1,10]
y:[-10,-1]
x+y:[0, 0]
x-y: [2, 20]



x:[0,10]
y:[-10,0]
x+y:[0, O]
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:[O, 0]
x-y:[0, 18]

assert(x>=10)

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

x:[1,10]
y:[-10,-1]
x+y:[0, 0]
x-y: [2, 20]
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Collecting semantics: Intervals. Simple congruences:

partial traces x € [a,b] x = alb]
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Octagons: Ellipses. Exponentials:
+x+y<a x? + by? —axy < d —a’ <y(t) < a”
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« HJET E: Interproc
* AT RAFEMSR I ZEAPRONIEES 2T TR
s R, ZFRAZEZEEMNSN
s XFURER ST (BFEEVIRE)
* AXFEA. FREFEEFREIREE.. BAFEID
NFP B E
e JbAKTEZ PR Interproc:
http://162.105.88.145:10030/

+ BRI XEEFHIRE
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http://162.105.88.145:10030/

00O Interproc Analyzer

4 (» + |63 http://pop-art.inrialpes.frfinterproc/interprocweb.cgi & Q- Google

The Interproc Analyzer

This is a web interface to the Interproc analyzer connected to the APRON Abstract Domain Library and the Fixpoint
Solver Library, whose goal is to demonstrate the features of the APRON library and, to a less extent, of the Analyzer
fixpoint engine, in the static analysis field.

There are two compiled versions: interprocweb, in which all the abstract domains use underlying multiprecision
integer/rational numbers, and interprocwebf, in which box and octagon domains use underlying floating-point numbers
in safe way.

This is the Interproc version

Arguments

Please type a program, upload a file from your hard-drive, or choose one the provided examples:

no file selected E_I-&T:RFA

[ Mac Carthy 91 I-G-i

/* type your program here | *§

box

octagon

S
o
K
o
.
K
.
.
.
.
o
.
.
.
.
o
o
.
o
.
.
.
.
o
.
.
K

.
o
.
o
.
.

Numerical Abstract Domain: | convex polyhedra (polka) I-G-i
Kind of Analysis: f (sequence of forward and/or backward analysis)
Tterations/Widening options: i

[ guided iterations 1 widening delay 2 descending steps

0 debugging level (0 to 6)

Hit the OK button to proceed:

+ convex polyhedra (polka)
convex polyhedra (PPL)
strict convex polyhedra (polka)
strict convex polyhedra (PPL)
linear equalities (polka)
i linear congruences {PPL)
convex polyhedra + linear congruences

4k

R

RONAAIHHSR 1

Choose an Abstract Domain:

box with policy iteration




AN

;danom Interproc Analyzer
4 | €A hitp:/ /pop-art.inrialpes.fr/interproc/interprocweb.cgi & | Qr Google
L]
Analysis Result
Run interprocweb or interprocwebf ?

Result

Annotated program after forward analysis
proe MC (n : int) returns (r : int) war £1 : inkt, £2 : int;
begin
/* (L6 C5) top */
if n > 100 then
800 Interproc Analyzer /* (L7 C17) [|n-101>=0]] */

A hitp:/ /pop-art.inrialpes.fr/int & | (Qr r=n - 10; /* (L8 Cl4)

[|-n#r+10=0; n-101>=0|] %/

Soul'ce else
/% (L9 C6) [|-n+100>=0]] */
£l = n + 11; /% (L10 C17)

[|-n+tl-11=0; -n+100>=0|] */
£2 = MC({tl); /% (L11 CL17)

[|-n+tl-11=0; -n+100>=0; -n+t2-1>=0; +2-91>=0|] */
r = MC{t2); /* [L12 Cla)

[|-n+tl-11=0; -n+100>=0; -n+t2-1>=0; t2-91>=0; r-t2+10>=0;

f/* exact semantics:
if (n»=101) then n=10 else 91 */
proc MC(n:int) returns (r:int)
var tl:sint, t2:int;
begin
if (n>100) then

r = n-10; r=91>=0|1 */
else endif; /* (L13 C8) [|-n+r+l0>=0; r-91>=0|] */
tl = n + 11; end
£2 = MC{tl);
r = MC(t2); var a : ink, b : ink;
endif; begin
end /* (L18 C5) top */
var b = MC{a); /* ([L19 C12) »
atint, b:int; [|-at+b+10>=0; b-91>=0[] */ |
beds end
egin

b = MC{a);
end
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* Interproc1z1TEE

* BRINER, 8
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* AT AXEHRNERAN/ BT ERET
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