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Verification of Continuation based C Program using Linear-time Temporal Logic

AT1sukl SHIMOJIt+ and SHINJI KONOit

Verification of a program is described by Continuation based C(CbC) which is a programing
language with continuation is considered. In this paper, verified a CbC program by a method
that states of a program expanded with Linear-time Temporal Logical formula.
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byte state = 1;

proctype AQ)
{

byte tmp;

(state == 1) -> tmp=state; tmp=tmp+1; state=tmp
}

proctype B()
{

byte tmp;

(state == 1) -> tmp=state; tmp=tmp-1; state=tmp
}

init
{

run AQ); run B()
}
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code pickup_lfork(PhilsPtr self,
TaskPtr current_task)

{

if (self->left_fork->owner == NULL) {

printf("%d: pickup_lfork:%d\n",
self->id, self->left_fork->id);

self->left_fork->owner = self;
self->next = pickup_rfork;
goto scheduler(self, current_task);

} else {
self->next = hungryl;
goto scheduler(self, current_task);

}
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memory_range_lookup 00 0000
MemoryPtr
add_memory_range (void *ptr,int length,
MemoryPtr *parent)
{
Memory m, *out;
m.adr = ptr;
m.length = length;
m.left = m.right = 0;

memory_range_lookup(&m, parent,&out);
return out;

e memory_range_lookup 0 O
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int
memory_range_lookup (MemoryPtr m,
MemoryPtr *parent, MemoryPtr *out)
{
MemoryPtr db;
int r;

while(1) {
db = *parent;
if ('db) {
/* not found */
if (out) {
db=create_memory(m->adr,m->length) ;
*out = *parent = db;
}
#if MEMORY_REPORT
range_count++;
range_size+=m->length;
#endif
return O;
}
if (! (r = cmp_range(m,db))) {
/* bingo (actually an error) */
if (out) {
*xout = db;
}
return 1;
} else if (r>0) {
parent = &db->left;
} else if (r<0) {
parent = &db->right;
}
}
/* INOT REACHED */
}
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int
lookup_StateDB(StateDB s, StateDB *parent,
StateDB *out)

{
StateDB db;
int r;
while(1) {
db = *parent;
if (1db) {
/* not found */
if (out) {
db = create_stateDB();
db->left = db->right = 0;
db->memory = copy_memory (s->memory,&mem_db) ;
db->hash = s->hash;
state_countO ++;
*parent = db;
*xout = db;
}
return O;
}
if (s->hash == db->hash) {
r = cmp_memory(s->memory,db->memory) ;
} else
r = (s->hash > db->hash)? 1 : -1;
if('r) {
/* bingo */
if (out) *out = db;
return 1;
} else if (r>0) {
parent = &db->left;
} else if (r<0) {
parent = &db->right;
}
}
}
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code tableau(TaskPtr list)

{
StateDB out;

st.hash = get_memory_hash(mem,0) ;

if (lookup_StateDB(&st, &state_db, &out)) {
// found in the state database
printf ("found %d\n",count);

while(!(list = next_task_iterator(task_iter))){

// no more branch,
// go back to the previous one

TaskIteratorPtr prev_iter = task_iter->prev;

if (!prev_iter) {
printf("All done count %d\n",count);
memory_usage () ;
goto ret(0),env;
}
printf("no more branch %d\n",count);
depth--;
free_task_iterator(task_iter);
task_iter = prev_iter;
}
// return to previous state
// here we assume task list is fixed,
// we don’t have to recover task list itself
restore_memory(task_iter->state->memory) ;
printf("restore list %x next %x\n",
(int)1list, (int) (1ist->next));
} else {
// one step further
depth++;
task_iter
= create_task_iterator(list,out,task_iter);
}
printf ("depth %d count %d\n", depth, count++);
goto list->pkt—->next(list->pkt, list);
}
st.hash = get_memory_hash(mem,0); OO OO
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typedef struct task_iterator {
struct task_iterator *prev;
StateDB state;
TaskPtr list;
TaskPtr last;
} TaskIterator, *TaskIteratorPtr;
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code increment (PktPtr pkt, TaskPtr current_task)
{
pkt->val++;
printf("inc: %d\n", pkt->val);
pkt->next = modulo;
goto scheduler(pkt, current_task);
}
e JIIDOUDODODO code segment
code modulo(PktPtr pkt, TaskPtr current_task)
{



pkt->val %= 10;

printf("mod: %d\n", pkt->val);
pkt->next = increment;

goto scheduler(pkt, current_task);
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code
check(int *flag,int *always_flag,PktPtr pkt,
TaskPtr list)
{
if (pkt->val <= 10) {

*flag = 1;
} else {
*flag = 0;

*always_flag = 0;
}

goto tableau(list);
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A1l done count 19
memory_header 107
memcmp_count 81
memory_body 176
restore_count O
restore_size 0
range_count 4
range_size 24
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