Program Repair Example

int down) {

int
int bias ., r;
if (in)
bias = down;
else

bias = up;

if (bias > down)

r = 1;
else

r = 0;
return r;
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Program Repair Example

int is_upward(int in, int up, int down){

int bias ., r;

if (in)
bias = |co Cc1 [¥bias + co kin +H c3 pkup +

else ' ' o
bias = up;

if (bias > down)
r = 1;

else
r = 0;

return r;
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-10




Program Repair Example

int is_upward(int
int bias ., r;
if (in)

in, int

bias Co C1

*bias +

else
bias = up;
(bias > down)
r = 1;
else

r = 0;
return r;

if

Inputs
up down

up, int down){

C2 C3

*in +

*up +

Output
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Reachability Example

global input x/

return 0O;

}




Reachability Example

global input x/

return 0O;

}




int is_upward(int in, int up, int down){
int bias, r;
if (in)
bias = [co| #Hc1 |¥bias +c2rin +*up + c4 Jdown;;
else ' ' -
bias = up;
if (bias > down)
r = 1;:

else
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r = 0;
return r:

Inputs Output
Test in up down | expected observed | Passe
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-20




int is_upward(int in,

int bias, r;
if (in)
bias =|co| + *bia
else '
bias = up;
if (bias > down)
r = 1;
else
r = 0;
return r;

Inputs

int up,

int down) {

*in +

3 kup +

Output

up down | expected

*down ;

0 100
11 110

100 50
-20 60
0 10
-10
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global input x/

return O0O;




int is_upward(int in, int up, int down){
int bias, r;
if (in)
bias =|co| + *bias + *in + *up + *down ;
else ’ ’ -
bias = up;
if (bias > down)
r = 1;
else
r = 0;
return r;

Inputs Output
up down | expected

0 100

11 110 ?,)\7\

100 50

-20 60
0 10

-10

global input x/

return O0O;




int is_upward(int in, int up, int down){
int bias, r;
if (in)
bias =|co| + *bias + *in + c3 pkup + *down ;
else ’ ’ .
bias = up; int co, ¢c1, co, c3, cgq; /* global input =x/
if (bias > down)
r = 1; int Pisupwarda(int in, int up, int down) {
else int bias, r;
r = 0; if (in)
return T bias = cgtcyi*xbias+coxintcygxup+cy*xdown;
else
bias = up:
Inputs Ouf if (bias > down)

up down | expected r = 1;
else

—
O © 00~ Utk W=

0 100 r = 0;
11 110 return r;

100 50 I

-20 int main() {

if (pis_upward ( 1, 0 ) 1 OO) — 0
Pis_upward ( 1,11,11 O)
Pis_upward ( 0,100,50 )
Pis_upward ( 1,—-20, 60)
Pis_upward (O ,0,10 ) —
Pis_upward (O ,0,—1 O) —

[L]
¥

return 0;




int is_upward(int in, int up, int down){
int bias, r;
if (in)
bias = ' ' *up + *down;
else ’ ’ _

bIQb ' 0, €1, C2, €3, Cc4; /* global input x/

n1$ Pisupward (int in, int up, int down){
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,lL . Iint bias, r;
¢ ;Aglg)ee On Variables ;"
return f; lbias = cp+ci*bias+coxin+cg*xup+cy*xdown;
else
bias = up;
Inputs Ouf if (bias > down)

in up down | expected r = 1
else

1 0 100 r = 0;
11 110 return r;

100 I

i int maji
I%e c@nnglj_ 'ﬁOfll1 ni_ilwa{rd(l ,0,100) =— 0 &&

is_upwar 1,111,110 1 &&
oTo Passing AM 487 P (01100.50) — 1 &k
pis_upward ( 1,—20 :60) 1 &
Pis_upward (O ,0,10 ) — 0 &
Pis_upward (O ,0,—1 0) - ]_) {
[L]

}

return 0O;




Reachability to Synthesis Example

int X, Vy; global input x/

p— }I)
y + 10)

1 int is_upward(int in, int up, int down){
2 int bias ., r;

3 if (in)
4
5

bias = +*bias +*in H cs rup + c4 xdown;

return Oa ??\7\ Ol?)oiqs = up;

if (bias > down)
r = 1;

else
r = 0;

return r;

Inputs Output
up down | expected observed | Passed?

0 100
11 110

0

0

100 50 1
-20 60 0
0 10 0
0 -10 1




Reachability to Synthesis Example

global input x/

int gmain ( ) {

return

0 : /* Find |z | and [y|.
Y T '

Equivalently ,

location of [L] X Cop
in P %/ y Cy
raise REACHED:; try 1
ap () : |
return 0; } catch (REACHED)
} return 1;
h
Test suite: Q()=1 return 0;

}

y [+10) synthesize:

{




