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1 int main(void) {
TeSt'harnesses 2 unsigned char a = nondet_char();
in validation 3 unsigned char b = nondet_char();

4 unsignhed char sum = a + b;

5 unsignhed char mean = sum / 2;

6 if (mean < a / 2) {

7 error();

8 }

9 return 0;

10 }

(o/w = otherwise)




Test-harnesses
in validation

(o/w = otherwise)
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int main(void) {

unsigned char a = nondet_char();
unsigned char b = nondet_char();
unsigned char sum = a + b;
unsighed char mean = sum / 2;
if (mean < a / 2) {

error();
}
return 0;

int idx = 9;

unsigned char nondet char(void) {
switch(idx) {
case 0: ++idx; return 2;
case 1: ++idx; return 254;
return -1;

default:

}



int main(void) {
unsigned char a = nondet_char();
unsigned char b = nondet_char();
unsigned char sum = a + b;
unsighed char mean = sum / 2;
if (mean < a / 2) {
error();

Test-harnesses
in validation

¥

return 0;
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10 }

int idx = 9;
unsigned char nondet char(void) {
switch(idx) {
case 0: ++idx; return 2;
case 1: ++idx; return 254;
default: return -1;

}

(o/w = otherwise)

Executable

NoOoup wdMNhNEO

counterexample

SV-COMP@TACAS'24 m



Multi-threaded programs and witnesses

o/w
do

2: P1

(o/w = otherwise)



Multi-threaded programs and witnesses

ISEntry
ISYa’@ Nodes w/ info
isViolation
@O/W

do
2: P1

[a==2] v\ [b==254]
i ? g, ) >
o/W

(o/w = otherwise)




Multi-threaded programs and witnesses

ISEntry
ISYa’@ Nodes w/ info
isViolation

2: P1 3 P1

[a==2 _(/\[b =254]
d; >
o/wW

(o/w = otherwise)

Edges w/ info 6: P1




Multi-threaded programs and witnesses

ISEntry
S ’& Nodes w/ info

isViolation
2: P1
[a::

Source
coordinates

o/W

(o/w = otherwise)
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Multi-threaded programs and witnesses

ISEntry
Y& Nodes w/ info
isViolation
Source
coordinates

(o/w = otherwise)
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Multi-threaded programs and witnesses

ISEntry
S ’& Nodes w/ info
isViolation
Source
coordinates
then

(o/w = otherwise)
Control flow info
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Multi-threaded programs and witnesses

ISEntry
s’ Nodes w/ info

isViolation

Thread #
2 P1
Source
coordinates

(o/w = otherwise)
Control flow info

then
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Multi-threaded programs and witnesses

ISEntry
s’ Nodes w/ info

isViolation

Thread #
2 P1
Source
coordinates

(o/w = otherwise) _
Control flow info

then

Nothing is mandatory — flexibility for verifiers, complexity for validators
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Handling concurrency

© int a;

1 void P1(void) {

2 a = 0;

3 assert(a == 0);
4}

5 wvoid P2(void) {

6 a = 1;

7 '}



Handling concurrency
int a; ‘."

0
Line 2

. ) Thread 1
1 void P1(void) { [a == 0]
2 a = 0; )
3 assert(a == 0); ‘
4}
5 wvoid P2(void) {
6 a = 1;
7 '}



Handling concurrency

© int a; ‘

Line 2
. ) Thread 1
1 void P1(void) { [a == 0]
2 a = 0; )
3 assert(a == 0); ‘Lme6
4 } Thread 2
| fa==1]
5 void P2(void) { ‘
6 a = 1;
7 '}



Handling concurrency
int a; ‘

(%]
Line 2
. ) Thread 1
1 void P1(void) { [a == 0]
2 a = 0; )
3 assert(a == 0); ‘Lme6
4 } Thread 2
| la==1]
5 void P2(void) { ‘
6 a = 1; Line 3
7 } Thread 1
| la==1]



o © int a;
Handling concurrency
1 void P1(void) {

int a; "’ 2

O

. a = 0;
Line 2
. . Thread 1
1 void P1(void) { [a ==0]
2 a = 0; ‘ 3 assert(a == 0);
3 assert(a == 0); Line &
4 } Thread 2 4 }
| la==1]
5 void P2(void) { ‘ 5 void P2(void) {
6 a = 1; Line 3
7 } Thread 1 6 a =1;
| [a==1]
O 7 )
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© 1int aj;

Handling concurrency
1 void P1(void) {

. yield(9);
o Anta; \‘ Line 2 2 a = 0; ,
Thread 1 release(9);
1 void P1(void) { [a == 0]
2 a = 0; ‘ 3 assert(a == 0);
3 assert(a == 0); Line 6
4 } Thread 2 4 }
| la==1]
5 void P2(void) { () 5 void P2(void) {
6 a = 1; Line 3
7 } Thread 1 6 a = 1;
[a==1]

O 73
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© 1int aj;

Handling concurrency
1 void P1(void) {

| yield(0);
© 1nt a; "'n: , ) a = 0;

Tmiad1 release(0);
1 void P1(void) { [a == 0]
2 a = 0; ‘ 3 assert(a == 0);
3 assert(a == 90); \ Line &
4 } Thread 2 4 }

| la==1]

5 void P2(void) { ‘ 5 void P2(void) {
6 a =1; Line 3 yield(1);
7 } Thread 1 6 a = 1;

[a==1] release(1);

O 73
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Handling concurrency

© 1int aj;

1 void P1(void)
2 a = 0;

3 assert(a ==
4}

5 void P2(void)
6 a = 1;

7}

) 4

\6

) 4

Line 2
Thread 1
[a ==0]

Line 6
Thread 2
[a==1]

Line 3
Thread 1
[a==1]

7

int a;

void P1(void) {
yield(9);
a = 0;
release(0);
yield(2);
assert(a == 0);
release(2);

¥

void P2(void) {
yield(1);
a =1;
release(1);

¥



Handling concurrency

es no
y current >= target

lock()

Y= current >= target
unlock() |

release

Line 2
Thread 1
[a ==0]

Line 6
Thread 2
[a==1]

Line 3
Thread 1
[a==1]

int a;

void P1(void) {
yield(9);
a = 0;
release(0);
yield(2);
assert(a == 0);
release(2);

¥

void P2(void) {
yield(1);
a =1;
release(1);

¥



SOftwa re a rch itect ure ftsrg/ConcurrentWitness2Test

pycparser
. = CONCURRENTWITNESS2TEST
—> Parse C —>|  Patch AST > Compile «— 8cc
—| Parse witness > Create harness Execute
networkx O/ 9/ O
Verdict
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Re s u I ts ftsrg/ConcurrentWitness2Test

dartagnan
uautomizer
ugemecutter
utaipan

divine
theta

Confirmed 178 179 (2) 191 186 235 228
Refused 79 25 (1) 8 74 22 29
Error 193 111 96 168 194 170

Competition version

10.5281/zeno0do.10184336



https://doi.org/10.5281/zenodo.10184336

Res u Its ftsrg/ConcurrentWitness2Test

Tool Support

bubaak Unsupported (0/0/1) cbmc [SUPPOEdENZ6ZE5)N coveriteam verifier algo selectiunm

coveriteam verifier parallel portfolio m cpa lockator [Supperied (380980} cpachecker [Supported (S/244/257)
cseq | Supported (290/18/656) dartagnan Supported (137/121/285) deaglem divine |Supported (136/195/374)
ehfm esbmc incrm esbmc kindm goblint Unsupported (0/0/41)

282/658) | lazycseq Unknown (0/0/0)

dartagnan
uautomizer
ugemecutter
utaipan

divine
theta

Conﬁrmed 178 179 (2) 191 186 235 228 _ _____-______: pescu Dichecke symbiotic [Supported (16/87/112)
Refused 79 25 (1) 8 74 22 29 Supported (2134137 Supported (153/108/262

Error 193 111 96 168 194 170 ucaipan [SUBROEA (16311081284

) ugemcuiter [Supporied [(152510312894)

Competition version

2 unsupported tools
23 supported tools

d 10.5281/zen0d0.10184336
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Results

dartagnan
uautomizer
ugemecutter
utaipan

divine
theta

Confirmed 178 179 (2) 191 186 235 228
Refused 79 25 (1) 8 74 22 29
Error 193 111 96 168 194 170

Competition version

d 10.5281/zen0do.10184336
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ftsrg/ConcurrentWitness2Test

Tool Support

bubaak Unsupparted (0/0/1) cbmc fSupp 285 coveriteam verifier algo selectlunm
coveriteam verifier parallel portfolio m cpa lockator “ cpachecker [Supported (S/244f257]
m esbmce inci rm esbmc klndm goblint Unsupported (0/0/41)

graves par [SHpp

uautomizer FSUE B4) ugemcutier ESUpp

Now:
2 unsupported tools
23 supported tools

Most tools give underspecified witnesses:
not all paths lead to an error!



https://doi.org/10.5281/zenodo.10184336
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