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/* Concolic-Testing BIRE . = AR ORIKHIBT */

#include <stdio.h>
#include <assert.h>

int triangle(int iSidel, int iSide2, int iSide3);

int main(void){
/% main (FEIHMEFUHLTHEREZT) U */
int a,b,c,m;
printf(“input 3 sides value =>");
scanf("%d %d %d”,&a,&b,&c);
m = triangle(a,b,c);
printf(“Shape of Triangle = %d¥n”, m);
return O;

}

/* BRZEHETD */
int triangle(int iSide1, int iSide2, int iSide3){

int msg;
/¥ AAT—RBYDFIVY */
if(iSide1 <= 0 || iSide2 <=0 || iSide3 <= 0) {
printf(“Input Data is invalid.¥n");
msg = 10;

return msg;

]

/¥ ZARTHHIZEDTFTYI*/
if ((iSide1 + iSide2)<= iSide3 || (iSide2 + iSide3)<= iSide1 || (iSide1 + iSide3)<= iSide2)
{

printf(“Sides do not form a legal triangle.¥n");

msg = 10;
return msg;
}
/¥ ZARORIKHIE*/
elsef
msg = 20; /* ARED=HAR =*/
if( iSide1 == iSide2 || iSide2 == iSide3 || iSide1 == iSide3){

msg = 30; /¥ ZHD=AK */
if (iSide1 == iSide2 && iSide1 == iSide3){
msg =40; /x E=Af */
}
}

return msg;
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Y —RAXa— K4 : triangle.c
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/* Concolic-Testing Z A QR IK EIM */

|#inc|ude <{crest.h>.
#include <stdio.h>
#include <assert.h>

[#define DEBUGMD|

int triangle(int iSidel, int iSide2, int iSide

int main(void){
/% main (FEHZFUHLTHEREEZT)OL */

int a,b,c,m;

CREST 3247 M IZ Symbolic
EHEES

#ifndef DEBUGMD /¥ CREST RfTEIIRFXvT *x/

CRSET SEATRFIZ AT L7

printf(“input 3 sides value =>"); _
STRWX LA

scanf("%d %d %d”,&a,&b,&c);

#endif

m = triangle(a,b,c);
printf(“Shape of Triangle = %d¥n”, m);
return O;

/* WAREFET S */

int triangle(int iSide1, int iSide2, int iSide3){
int msg;
CREST._int(iSide1);
CREST._int(iSide2);
CREST int(iSide3);
/% ART—ERYDFIV */

if(iSide1 <=0 || iSide2 <=0 || iSide3 <= 0) {
printf("Input Data is invalid.¥n");
msg = 10;

return msg;
1
/¥ ZAKTHIZLEDFIVI*/
if ((iSide1 + iSide2)<= iSide3 || (iSide2 + iSide3)<= iSide1 || (iSide1 + iSide3)<= iSide2)
{
printf(“Sides do not form a legal triangle. ¥n");
msg = 10;
return msg;
}
/x ZHEORAKHIE*/
elsef
msg = 20; /* RNFED=ARK */
if( iSide1 == iSide2 || iSide2 == iSide3 || iSide1 == iSide3){
msg = 30; /¥ ZED=ZAF */
if (iSide1 == iSide2 && iSide1 == iSide3){
msg =40; /x IE=ffz */
}
}

return msg;




(2) run_crest T(4)® CREST EpkfE % tH /13 2 Kk
OCREST D70 77 LIy FE2FHTDH *KIRTIIZE L ZHM
* Crest @ src/run_crest/concolic_search.cc iZ/Nv F % AL 5.
Search: :RunProgram () ® & Z 4.
LaunchProgram Q) LB DO ERIC R = AN 5 .
//Save the given inputs.
Char fnamel[32];
Snprintf (fname, 32 “input.%d”, num_iters_);
WritelnputToFileOrDie (fname, inputs) ;
+ crest & make 5.
H 158 - input 7 7 A b

@FERl (printf) X &2 AT 5
- CREST Z#E S D#% AT
printf ("%d, %d, %d¥n”, iSidel, iSide2, iSide3) ;
AT D
CREST_int (iSidel) ;
CREST_int (iSide2) ;
CREST_int (iSide3) ;
HA% « (4)run_crest 2~ > RiZ Xk B 7 R N FELT

(3)CRESTC =~ > RIZ Xk % =2 — RfMT 1T

mptga@mptqa—virtual-machine:” /CREST/test/triangle$ /home/mptga/CREST/crest-0.1.1/bin/crestc

triangle.c

™~
gcc -D_GNUCC -E -1/home/mptqa/CREST/crest-0.1.1/bin/../i \[&lLﬂ triangle.c
-o ./triangle.i CRESTC ® zm~ > K.

C 7mr7 I rxWELEZT 4LV 27 MU M

/home/mptqa/CREST/crest—0.1.1/cil/obj/x86_LINUX/ci 5. ereste & EIFT 5.

——doCrestlnstrument ./triangle.i
gcc ~-D_GNUCC -E -1/home/mptga/CREST/crest-0.1.1/bin/../include ./triangle.cil.c —o ./triangle.cil.i
gcc ~D_GNUCC -c -I/home/mptga/CREST/crest—0.1.1/bin/../include —o ./triangle.o ./triangle.cil.i

triangle.c:11:1: warning: ‘__crest_skip__’ attribute directive ignored [-Wattributes]

/% main [FEREFVHLTREEZTI L */

DO XHITa X MY CRSETC D figHr TITEH I D
warning WL DM D2, 2 Z CIEUKBEETH.

gcc ~D_GNUCC -o triangle -1/home/mptqa/CREST/crest—0.1.1/bin/../include ./triangle.o
/home/mptqa/CREST/crest—0.1.1/bin/../lib/libcrest.a -=L/home/mptga/CREST/crest-0.1.1/bin/../lib

—Istdc++
Read 22 branches. A TIUTFH, T — R,
Read 46 nodes. —_ Ty VEBIHERD.

Wrote 22 branch edges.




(4)run_crest a2~ FIZ L b5 7 A NEAT

mptga@mptga—virtual-machine: /CREST/test/triangle$ /home/mptqa/CREST/crest-0.1.1/bin/run_cr
est ./triangle 20 —dfs N
Iteration 0 (0s): covered 0 branches [0 reach funs, 0 reach branches!

Input Data is invalid. Tun_crest O o K.

Shape of Triangle =\10 [20] 1 /TS5 [teration 2L I
Iteration 1 (0s): covergd 1 branches [1 reach funs, 22 reach brd # A H 2V E R H 5. (D71
Input Data is invalid. 77 AOEA, 11 LE)

Shape of Triangle = 10 [dfs] CIREELRBEREIRE.

Iteration 2 (0s): coverdad 3 branches [1 reach funs, 22 reach branches].
Input Data is invalid.

Shape of Triangle = 10
Iteration 3 (0s): coverdd 5 branches [1 reach funs, 22 reagh branches].
Shape of Triangle = 40

Iteration 4 (0s): covereld 12 branches [1 reach funs, | % Tteration I S 2 & ANEEMEE T A b

Sides do not form a legal triangle. DV IETERTHD.

Shape of Triangle = 10 Shape of Triangle = 10 : Z A DB IK % H /7.
Iteration 5 (0s): coverel 13 branches [1 reach funs, ] CREST TAEK SN DL EIFTEH R FINRVD
Sides do not form a legpl triangle. T, BT rACHA SRS L OICLE

Shape of Triangle = 10
Iteration 6 (0s): covered 14 branches [1 reach funs, 22 reach branches].
Sides do not form a leggl triangle.

Shape of Triangle = 10
Iteration 7 (0s): covered|15 branches [1 reach funs, 22 reach branches].
Shape of Triangle = 30
Iteration 8 (0s): covered {|9 branches [1 reach funs, 22 reach branches].
Shape of Triangle = 30

Iteration 9 (0s): covered 20 branches [1 reach funs, 22 reach hranches] i

Shape of Triangle = 20 CRESTC CHH &Ehz 22 DT T v F %
Iteration 10 (0s): cov, 11 > Tteration THX—1L TW5.
Shape of Triangle 30

|lteration 11 (0s): COVG\FJZX branches [1 reach funs, 22 reach branches]. |
\

(5)run_crest 2= > RETHRED CREST TARK I A NHE
inputl, * + +, inputl W77 ANVTHEHODEINT-bDOEEET L.

1 branches [1 reach funs, 22 rea

ITterationl & inputl, *\+ %, Tterationll & inputll 285> L TW 5.

o —
— [aN] [ap] <t Lo © o~ [ee] D — —
+ ) +© + + - + - i ) +
= ] ) jm} = jm} jm} =3 = ) )
Q [o [o (o (o Q Q Q Q [o [o
EINENE| 2| 2| 2|2 B 2|2

N
iSidel 0 \ ‘1\ t 1212342
iSide2 o o] I\t |1tz ]2]3]:z
iSide3 oo\ o Nt |2zt ] ]e2]2]2 |\

(6)F 2. AR HAE 7 1
run_crest I~ RiIZ L BT &
SN ANEEMAEDED.

TN
aiis N %

# | Tnvalid(10) '\ M
PRI TION
1E =¥ (40) e
—HW = AT (30) —— X
30 = AT (20) e

2\ CREST EATHE R D DT & D%} iis

FATM R L run_crest 2~ REITH D CREST THA K




% 559F % (ConcolicTesting 4 IL—7)
(7)CRESTC @~ > R CHENT L 7= H [H = 58 B B % O il 48 /X A
CREST ® H /73 % Configuration (CFG) {5 % > CIERKT 5.

1
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% 559F % (ConcolicTesting 4 IL—7)

Wik s —ARBRHET 7T L5ONTH)OENTET A FEITRER
1) Y—A=z—F
YV —RAa— N4 : triangle_bug. c

/* Concolic-Testing Z A QR IK LI  */

#include <crest.h>
#include <stdio.h>
#include <assert.h>
#define DEBUGMD

S O1 & W N

34 /* ZARTHLEILEDFIII*/

35 | if ((iSide1 + iSide2)< iSide3 || (iSide2 + iSide3)< iSidel || (iSide1 + iSide3)< iSide2) |
36 {

37 printf(“Sides do al triangle.¥n");

38 msg = 10;

if ((iSidel + iSide2)<= iSide3 || (iSide2 + iSide3)<= iSidel

39 return msg;

40 ) Hf ((é'ssifjgll+ i'Ssi'ciiegz);:'iss'iidzz)\% (iSide2 + iSide3)< iSidel ||
- 2 e sl 1 151idel + iSide 1>1de 1Si1de2 + 1S1de 1Side

4l /* ZAROBRAES (iSidel + iSide3)< iSide2)

42 elsel LRI OREICT S

43 msg = 20; /*

44 if( iSide1 == iSide2 || iSide2 == iSide3 || iSide1 == iSide3){

45 msg = 30; /x ZFD=AR */

46 if (iSide1 == iSide2 && iSidel1 == iSide3)[

47 msg =40; /x IE=AR x/

48 }

49 }

50 return msg;

51 }

52 |}

(2)CRESTC za~ > Rz Xk % =1 — RENT#E R

mptga@mptga-virtual-machine:”/CREST/test/triangle_bug$ /home/mptga/CREST/crest-0.1.1/bin/cr
estc triangle_bug.c

gcc ~D_GNUCC -E -1/home/mptga/CREST/crest-0.1.1/bin/../include —DCIL=1 triangle_bug.c

-o ./triangle_bug.i

/home/mptqa/CREST/crest—0.1.1/cil/obj/x86_LINUX/cilly.asm.exe ——out ./triangle_bug.cil.c
——doCrestlnstrument ./triangle_bug.i

gcc ~D_GNUCC -E -I/home/mptqa/CREST/crest—0.1.1/bin/../include ./triangle_bug.cil.c

—-o ./triangle_bug.cil.i

gcc ~D_GNUCC -c¢c -1/home/mptga/CREST/crest-0.1.1/bin/../include

—-o ./triangle_bug.o ./triangle_bug.cil.i

Z Warning %% %

gcc ~D_GNUCC -o triangle_bug —-1/home/mptga/CREST/crest-0.1.1/bin/../include ./triangle_bug.o
/home/mptqa/CREST/crest-0.1.1/bin/../lib/libcrest.a —L/home/mptga/CREST/crest-0.1.1/bin/../lib
—Istdc++

Read 22 branches.

Read 46 nodes.

Wrote 22 branch edges.




% 559F % (ConcolicTesting 4 IL—7)

(3)run_crest a2~ NI L DT A MNEITHE

mptga@mptqga-virtual-machine:”/CREST/test/triangle_bug$ /home/mptga/CREST/crest-0.1.1/bin/run_
crest ./triangle_bug 20 —dfs

Iteration 0 (0s): covered 0 branches [0 reach funs, O reach branches].
Input Data is invalid.

Shape of Triangle = 10

Iteration 1 (0s): covered 1 branches [1 reach funs, 22 reach branches].
Input Data is invalid.

Shape of Triangle = 10

Iteration 2 (0s): covered 3 branches [1 reach funs, 22 reach branches].
Input Data is invalid.

Shape of Triangle = 10

Iteration 3 (0s): covered 5 branches [1 reach funs, 22 reach branches].
Shape of Triangle = 40

Iteration 4 (1s): covered 12 branches [1 reach funs, 22 reach branches].
Sides do not form a legal triangle.

Shape of Triangle = 10

Iteration 5 (1s): covered 13 branches [1 reach funs, 22 reach branches].
Sides do not form a legal triangle.

Shape of Triangle = 10

Iteration 6 (1s): covered 14 branches [1 reach funs, 22 reach branches].
Sides do not form a legal triangle.

Shape of Triangle = 10

Iteration 7 (1s): covered 15 branches [1 reach funs, 22 reach branches].
Shape of Triangle = 30

Iteration 8 (1s): covered 18 branches [1 reach funs, 22 reach branches].
Shape of Triangle = 20

Iteration 9 (1s): covered 20 branches [1 reach funs, 22 reach branches].
Shape of Triangle = 30

Iteration 10 (1s): covered 21 branches [1 reach funs, 22 reach branches].
Shape of Triangle = 30

Iteration 11 (1s): covered 22 branches [1 reach funs, 22 reach branches].

(4)run_crest EITHFD 4 Tteration ® A JA

— [aN] e <t o © ~ 0 o = z
+ + - + - ] ) o + + +
=] =] =] =] = = = Z =] 2 2
Q Q Q Q Q jo Q Q Q o (o}
Sl E| 5| 5| 5| 5|52 |28 -
iSidel 0 1 1 1 1 3 1 7 3 1 2
iSide2 0 0 1 1 1 1 3 1 2 2 /
iSide3 0 0 0 1 3 1 1 1 1 1 1




% 559F % (ConcolicTesting 4 IL—7)

Bffét6e —ARBRHET 7T L5NTH) DT &7 A NEITHER 2
1) Y—A=z—F
YV —RAa— R4 : triangle_bug_add_assert.c

1 | /* Concolic-Testing Z AR DR IKEIET */ assert A
ZTCRBMICATICHT D EEXE L
N, NTOFFEIZ LY assert Z LRI H M43
N b.

34 /¥ ZARTHEILEDFTII*/ 7

#ifdef DEBUGMD
assert( (iSide1 + iSide3)<= iSide2);

#endif
35 | if ((iSide1 + iSide2)<=iSide3 || (iSide2 + iSide3)<= iSidel |L,(iSide1 + iSide3)< iSide2)
36 {
37 printf(“Sides do not form a legal triangle.¥p”
38 msg = 10;
39 return msg; (iSidel + iSide3)<= iSide2)
40 } z

(iSidel + iSide3)< iSide2)
ERTHOWREIZT 5.

(2)CRESTC =~ > RIZ Xk % =2 — RRHT#E 5B

mptga@mptqga—virtual-machine:”/CREST/test/triangle_add+bug

_assert$ /home/mptga/CREST/crest—0.1.1/bin/crestc triangle_add_bug_assert.c

gcc ~D_GNUCC -E -1/home/mptqa/CREST/crest—0.1.1/bin/../include —DCIL=1 triangle_add_bug_assert.c
—-o ./triangle_add_bug_assert.i

/home/mptqa/CREST/crest—0.1.1/cil/obj/x86_LINUX/cilly.asm.exe ——out ./triangle_add_bug_assert.cil.c
——doCrestlnstrument ./triangle_add_bug_assert.i

gcc ~D_GNUCC -E -1/home/mptqa/CREST/crest—0.1.1/bin/../include ./triangle_add_bug_assert.cil.c

—-o ./triangle_add_bug_assert.cil.i

gcc ~D_GNUCC —-c -I/home/mptga/CREST/crest-0.1.1/bin/../include

-0 ./triangle_add_bug_assert.o ./triangle_add_bug_assert.cil.i

Warning (355

gcc ~D_GNUCC -o triangle_add_bug_assert

-I/home/mptqa/CREST/crest-0.1.1/bin/../include ./triangle_add_bug_assert.o
/home/mptqa/CREST/crest—0.1.1/bin/../lib/libcrest.a -=L/home/mptga/CREST/crest-0.1.1/bin/../lib
—Istdc++

Read 34 branches.

Read 66 nodes.

Wrote 38 branch edges.




% 559F % (ConcolicTesting 4 IL—7)

(3)run_crest a2~ NI L DT A MNEITHE

mptga@mptqga—virtual-machine:”/CREST/test/triangle_add+bug

_assert$ /home/mptqa/CREST/crest—0.1.1/bin/run_crest ./triangle_add_bug_assert 20 —dfs
Iteration 0 (0s): covered 0 branches [0 reach funs, O reach branches].
Input Data is invalid.

Shape of Triangle = 10

Iteration 1 (0s): covered 1 branches [1 reach funs, 30 reach branches].
Input Data is invalid.

Shape of Triangle = 10

Iteration 2 (0s): covered 3 branches [1 reach funs, 30 reach branches].
Input Data is invalid.

Shape of Triangle = 10

Iteration 3 (0s): covered 5 branches [1 reach funs, 30 reach branches].
Shape of Triangle = 40

Iteration 4 (0s): covered 16 branches [1 reach funs, 30 reach branches].
Input Data is over.

Shape of Triangle = 5

Iteration 5 (0s): covered 17 branches [1 reach funs, 30 reach branches].
Input Data is over.

Shape of Triangle = 5

Iteration 6 (0s): covered 18 branches [1 reach funs, 30 reach branches].
Input Data is over.

Shape of Triangle = 5

Iteration 7 (0s): covered 19 branches [1 reach funs, 30 reach branches].

triangle_add_bug_assert: triangle_add_bug_assert.c:46: triangle: Assertion (iSidel + iSide3) >= iSide2’
failed.

Aborted (core dumped)

Iteration 8 (0s): covered 19 branches [1 reach funs, 30 reach branches].

Prediction failed! N~

Sides do not form a legal triangle.

Shape of Triangle = 10 assert |2 L 0 /3 7 ki
Iteration 9 (0s): covered 20 branches [1 reach funs, 30 reach bra -
Sides do not form a legal triangle.

Shape of Triangle = 10

Iteration 10 (0s): covered 21 branches [1 reach funs, 30 reach branches].
Shape of Triangle = 30

Iteration 11 (0s): covered 25 branches [1 reach funs, 30 reach branches].
Shape of Triangle = 30

Iteration 12 (0s): covered 26 branches [1 reach funs, 30 reach branches].
Shape of Triangle = 20

Iteration 13 (0s): covered 27 branches [1 reach funs, 30 reach branches].
Shape of Triangle = 30

Iteration 14 (0s): covered 28 branches [1 reach funs, 30 reach branches].

(4) run_crest FEITHRE D4 Tteration O A J)A W

/ (=) — [aN] [ag] <

— N o < Lo <© o~ o > — — — — —

+ + + + + + + 2 + + + + + +

3 =] =] 3 3 3 3 2 3 =] =] 3 3 3

Q, o) o) Q, Q, Q, Q, o] Q, o) o) Q, Q, Q,

=} [=} [=} = = =] =] ) =] =] =] =) =) =]

o — — — — — — o~ — — — — — —

iSidel 0 1 1 1 11 1 1 1 1 2 2 3 4 2
iSide2 0 0 1 11 1 o 1 1 1 3 2
iSide3d 0 0 0 1 1 1 11 1 2 1 2 2 2 1

10



% 559F % (ConcolicTesting 4 IL—7)

Wk 7

(1) Y —RA=a—F

V—RXa— K4 :divisin.c

O N O U1 B~ WD

L W WD DD DD DD DD DN DD DN o e e e e e e e
D= O © 00 1O Ok W P O © 00 N0 Ol W+~ O ©

BB T 7T AOMIT & T A FFEITHER 2

/x BlYETOTSL */

#include <crest.h>
#include <stdio.h>
#include <assert.h>
#define DEBUGMD

int main(void){
int a, b;
CREST_int(a);
CREST_int(b);

#ifndef DEBUGMD

printf(“input a b =>");
scanf(“%d %d”, &a, &b):

#endif

printf(“input %d,%d¥n”,a,b);

if(a > 0){

if(a < b){

lelsef

printf(“input a > b.¥n");

return O;

#ifdef DEBUGMD

#endif

assert(b '= 0);

0 ElF & O assert
CREST O A ¥ BB B ARKIZ XLV,
0 & 722 SN RRSEATRE N & MR EET
L LENEREERD.

=

}

return O;

printf("quotient = %d¥n” , a / b);
printf("remainder = %d¥n” , a % b);

11




% 559F % (ConcolicTesting 4 IL—7)

(2)CRESTC =~ > RIZ Xk % =t — RRHT 5 5

mptqa@mptqa-virtual-machine:” /CREST/test/division$ /home/mptqa/CREST/crest—0.1.1/bin/cr
estc division.c

gcc ~D_GNUCC -E -1/home/mptga/CREST/crest—-0.1.1/bin/../include —DCIL=1 division.c —o ./division.i
/home/mptga/CREST/crest-0.1.1/cil/obj/x86_LINUX/cilly.asm.exe ——out ./division.cil.c
——doCrestlnstrument ./division.i

gcc ~D_GNUCC -E -1/home/mptga/CREST/crest-0.1.1/bin/../include ./division.cil.c —o ./division.cil.i
gcc ~D_GNUCC -c -1/home/mptga/CREST/crest-0.1.1/bin/../include —o ./division.o ./division.cil.i

Warning (355

gcc ~D_GNUCC -o division -I/home/mptqa/CREST/crest—0.1.1/bin/../include ./division.o
/home/mptga/CREST/crest—-0.1.1/bin/../lib/libcrest.a —=L/home/mptqa/CREST/crest-0.1.1/bin/../lib
—Istdc++

Read 6 branches.

Read 14 nodes.

Wrote 4 branch edges.

(3)run_crest 2= RIZ L DT A M FEITHER

mptga@mptqga-virtual-machine:”/CREST/test/division$ /home/mptgqa/CREST/crest-0.1.1/bin/run_cres
t ./division 20 —dfs

Iteration 0 (0s): covered 0 branches [0 reach funs, 0 reach branches].

input 0,0

Iteration 1 (0s): covered 1 branches [1 reach funs, 6 reach branches].

input 1,0 _ | assert |2 X W X T A

division: division.c:25: main: Assertion b !'= 0’ failed.
Aborted (core dumped)

Iteration 2 (0s): covered 1 branches [1 reach funs, 6 reach branches].
Prediction failed!

1

12



E5

2%l%& (ConcolicTesting ¥ )IL— )

BfFE8 MEGEML7 =AREREE a7 T L0 &7 A FIEITHER
(1) Y—A=z—F
Y —Aa— K4 : triangle_add. ¢

1

26
27
28
29
30
31

34
35
36
37
38
39
40

/* Concolic—Testing Z AT O IKFIE */

/¥ AAT—RRYDFvy */

if(iSide1 <= 0 || iSide2 <=0 || iSide3 <= 0| {4k 4-26-31 fFHDOANTFT —ZB YV F = v 7 D
printf(“Input Data is invalid.¥n] & 51
msg = 10: iSidel,2,3 728 10 K 0 R&EWKZ 5 142
return msg; HITE S & B

} /

/x LRFToY */ =

if(iSide1 > 10 || iSide2 > 10 || iSide3 > 10) {
printf(“Input Data is over.¥n”);
msg = 5;

return msg;

}

/¥ ZARTHIZEDFTVI*/
if ((iSide1 + iSide2)<= iSide3 || (iSide2 + iSide3)<= iSide1 || (iSide1 + iSide3)<= iSide2)
{
printf("Sides do not form a legal triangle.¥n”);
msg = 10;
return msg;

(2)CRESTC =~ > RIZ Xk % 22— RfMT 1T

mptga@mptqga-virtual-machine:”/CREST/test/triangle_add$ /home/mptqa/CREST/crest-0.1.1/bin/c
restc triangle_add.c

gcc -D_GNUCC -E -I/home/mptga/CREST/crest—-0.1.1/bin/../include —DCIL=1 triangle_add.c

-0 ./triangle_add.i

/home/mptqa/CREST/crest—0.1.1/cil/obj/x86_LINUX/cilly.asm.exe ——out ./triangle_add.cil.c
——doCrestlnstrument ./triangle_add.i

gcc ~D_GNUCC -E -I/home/mptga/CREST/crest-0.1.1/bin/../include ./triangle_add.cil.c

—-o ./triangle_add.cil.i

gcc ~D_GNUCC —c -I/home/mptga/CREST/crest-0.1.1/bin/../include

—o ./triangle_add.o ./triangle_add.cil.i

gcc ~D_GNUCC -o triangle_add -I/home/mptga/CREST/crest-0.1.1/bin/../include ./triangle_add.o
/home/mptgqa/CREST/crest—0.1.1/bin/../lib/libcrest.a —L/home/mptqa/CREST/crest-0.1.1/bin/../lib

—Istdc++

Read 28 branches. AR BN AT O B (FF 6% 4)
Read 59 nodes. Read 22 branches.
Wrote 28 branch edges. Read 46 nodes.

A

TEEEMICED, 750 F Wrote 22 branch edges.
*, /= K, =y DR
WML Twnas.
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% 559F % (ConcolicTesting 4 IL—7)

(3)run_crest =~ NIZ L D7 A NEAT

mptga@mptqa—virtual-machine:”/CREST/test/triangle_add$ /home/mptga/CREST/crest—0.1.1/bin/r
un_crest ./triangle_add 20 —dfs

Iteration 0 (0s): covered 0 branches [0 reach funs, 0 reach branches].
Input Data is invalid.

Shape of Triangle = 10

Iteration 1 (0s): covered 1 branches [1 reach funs, 28 reach branches].
Input Data is invalid.

Shape of Triangle = 10

Iteration 2 (0s): covered 3 branches [1 reach funs, 28 reach branches].
Input Data is invalid.

Shape of Triangle = 10

Iteration 3 (0s): covered 5 branches [1 reach funs, 28 reach branches].
Shape of Triangle = 40

Iteration 4 (0s): covered 15 branches [1 reach funs, 28 reach branches].
Input Data is over.

Shape of Triangle = 5

Iteration 5 (0s): covered 16 branches [1 reach funs, 28 reach branches].
Input Data is over.

Shape of Triangle = 5

Iteration 6 (0s): covered 17 branches [1 reach funs, 28 reach branches].
Input Data is over.

Shape of Triangle = 5

Iteration 7 (0s): covered 18 branches [1 reach funs, 28 reach branches].
Sides do not form a legal triangle.

Shape of Triangle = 10

Iteration 8 (0s): covered 19 branches [1 reach funs, 28 reach branches].
Sides do not form a legal triangle.

Shape of Triangle = 10

Iteration 9 (0s): covered 20 branches [1 reach funs, 28 reach branches].
Sides do not form a legal triangle.

Shape of Triangle = 10

Iteration 10 (0s): covered 21 branches [1 reach funs, 28 reach branches].
Shape of Triangle = 30

Iteration 11 (0s): covered 25 branches [1 reach funs, 28 reach branches].
Shape of Triangle = 30

Iteration 12 (0s): covered 26 branches [1 reach funs, 2 Tteration 78 11 72 & 14 (=87, |
Shape of Triangle = 20

Iteration 13 (0s): covered 27 branches [1 reach funs, 28 rea/zr(s].
Shape of Triangle = 30

V
Iteration 14 (0s): covered 28 branches [1 reach funs, 28 reach branches]. |

(4)run_crest @~ > FHRERFEZITHRED CREST THAEK 7= A J1HE

(e} — [a\] [ap] <t

— &N} ™ <+ Lo © o~ [oe} o — — — — —

+ + + + + + + + + + + + + +

3 =] =] =} =} =} 3 3 3 =] =3 =} j=} =}

o (o)) (o)) e e o o o o (o)) (o) e e o

=} = = = = =i =i =} =} = o = = =i

— — — — — — — o — — — — — —

iSidel 0 1 1 1 11 1 1 1 2 1 2 3 4 2
iSide2 0 0 1 1 1 11 1 1 1 2 1 2 3 2
iSide3 0 0 0 1 1 1 11 2 1 1 2 2 2 1
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% 559F % (ConcolicTesting 4 IL—7)

WATE 9 AEERBIN L7 =ABIRHE 7 v 7T 5 (NI ) O & 7 A b FEITHE R

(1) v —

A a— R

VY — A a— K4 : triangle_add_bug. c

1

26
27
28
29
30
31

34
35
36
37
38
39
40

/% Concolic-Testing Z AR ORZIKHIBT */

/¥ ARNT—RRYDFvy */
if(iSide1 <=0 || iSide2 <=0 || iSide3 <= 0) {
printf(“Input Data is invalid.¥n”);
msg = 10;
return msg;

}

/¥ ERFIvI x/

if(iSide1 > 10 || iSide2 > 10 || iSide3 > 10) {
printf("Input Data is over.¥n”);
msg = 5;

return msg;

}

/¥ ZABTHECLEDFIVI*/
| if ((iSide1 + iSide2)<= iSide3 || (iSide2 + iSide3)<= iSidel || (iSide1 + iSide3)< iSide2) |

{
printf(“Sides do not form a legal triangle.¥n”);
msg = 10; (iSidel + iSide3)<= iSide2)
return msg; P

} (iSidel + iSide3)< iSide2)

ENRNTHOREICTS.

(2)CRESTC za~ > Rz Xk % =1 — FENT#E R

mptga@mptga-virtual-machine:”/CREST/test/triangle_add+bug$ /home/mptgqa/CREST/crest-0.1.1/bin
/crestc triangle_add_bug.c

gcc ~D_GNUCC -E -1/home/mptga/CREST/crest-0.1.1/bin/../include —DCIL=1 triangle_add_bug.c

-o ./triangle_add_bug.i

/home/mptga/CREST/crest—0.1.1/cil/obj/x86_LINUX/cilly.asm.exe ——out ./triangle_add_bug.cil.c
——doCrestlnstrument ./triangle_add_bug.i

gcc ~-D_GNUCC -E -I/home/mptqa/CREST/crest—0.1.1/bin/../include ./triangle_add_bug.cil.c

—o ./triangle_add_bug.cil.i

gcc ~D_GNUCC -c -1/home/mptga/CREST/crest-0.1.1/bin/../include

—o ./triangle_add_bug.o ./triangle_add_bug.cil.i

Z Warning I %%

gcc ~D_GNUCC -o triangle_add_bug

-1/home/mptqa/CREST/crest—0.1.1/bin/../include ./triangle_add_bug.o
/home/mptga/CREST/crest-0.1.1/bin/../lib/libcrest.a ~L/home/mptqa/CREST/crest-0.1.1/bin/../lib
—Istdc++

Read 28 branches.

Read 59 nodes.

Wrote 28 branch edges.
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% 559F % (ConcolicTesting 4 IL—7)

(3)run_crest a2~ NI L DT A MNEITHE

mptga@mptqga—virtual-machine:”/CREST/test/triangle_add+bug$ /home/mptga/CREST/crest—0.1.1/bin
/run_crest ./triangle_add_bug 20 —dfs

Iteration 0 (0s): covered 0 branches [0 reach funs, O reach branches].
Input Data is invalid.

Shape of Triangle = 10

Iteration 1 (0s): covered 1 branches [1 reach funs, 28 reach branches].
Input Data is invalid.

Shape of Triangle = 10

Iteration 2 (0s): covered 3 branches [1 reach funs, 28 reach branches].
Input Data is invalid.

Shape of Triangle = 10

Iteration 3 (0s): covered 5 branches [1 reach funs, 28 reach branches].
Shape of Triangle = 40

Iteration 4 (0s): covered 15 branches [1 reach funs, 28 reach branches].
Input Data is over.

Shape of Triangle = 5

Iteration 5 (0s): covered 16 branches [1 reach funs, 28 reach branches].

Input Data is over.

Shape of Triangle = 5

Iteration 6 (0s): covered 17 branches [1 reach funs, 28 reach branches].

Input Data is over.

Shape of Triangle = 5

Iteration 7 (0s): covered 18 branches [1 reach funs, 28 reach branches].

Sides do not form a legal triangle.

Shape of Triangle = 10

Iteration 8 (0s): covered 19 branches [1 reach funs, 28 reach branches].

Sides do not form a legal triangle.

Shape of Triangle = 10

Iteration 9 (0s): covered 20 branches [1 reach funs, 28 reach branches].

Sides do not form a legal triangle.

Shape of Triangle = 10

Iteration 10 (0s): covered 21 branches [1 reach funs, 28 reach branches].
Shape of Triangle = 30

Iteration 11 (0s): covered 25 branches [1 reach funs, 28 reach branches].
Shape of Triangle = 30

Iteration 12 (0s): covered 26 branches [1 reach funs, 28 reach branches].
Shape of Triangle = 20

Iteration 13 (0s): covered 27 branches [1 reach funs, 28 reach branches].
Shape of Triangle = 30

Iteration 14 (0s): covered 28 branches [1 reach funs, 28 reach branches].

~
N ks EEE [

(4)run_crest EITHRED £ Tteration D A JIA

() — [aN] [ag] <

— N o < Lo <© o~ [ee] o)) — — — — —

+ + + + + + + + + + + + + +

3 =] =] 3 3 3 3 3 3 3 =] 3 3 3

Q, o) o) Q, Q, Q, Q, Q, Q, 2, o) Q, Q, Q,

=} [=} [=} = = =] =] =] =] [ =] =) =) =]

o — — — — — — o — — — — — —

iSidel 0 1 1 1 11 1 1 1 2 1 2 3 4 2
iSide2 0 0 1 11 1 1 1 3 1 3 2
iSide3d 0 0 0 1 1 1 11 2 1 IV 2 2 2 1
A 73l 23 A B 2 B R oo A

§% 4(5)input? L& 9 .
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