FEEREN LB B
IPSJ SIG Technical Report

2007—0S—105
20077476

ﬁﬁﬁﬁ WIEIC & 5 Continuation based C 704 5 LADREE

T B R

HOEE AT

#EfE 2 7> F7E Continuation based C(CbC) TR E N7 70/ F LADRIFIC DLW TEET 3,
AWTIZ, 7077 A0RME L HICRRIERERE ¥ 7o —BRT 5 2 L CRIEETo 1,

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

ATsuki SHIMOJI+ and SHINJI KONOtt

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 A()
{

byte tmp;

(state == 1) -> tmp=state; tmp=tmp+l; 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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add_memory_range (void *ptr,int length, int
MemoryPtr *parent) lookup_StateDB(StateDB s, StateDB parent,
{ StateDB *out)
Memory m, *out; {
m.adr = ptr; StateDB db;
m.length = length; int r;
m.left = m.right = 0;
while(1) {
memory_range_lookup(&m, parent,&out); db = *parent;
return out; if ('dp) |
} /* not found */
e memory_range_lookup B% if (out) {
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db->memory = copy_memory(s->memory,&mem_db) ;
db->hash = s->hash;
state_count0 ++;

int
memory_range_lookup (MemoryPtr m,
MemoryPtr *parent, MemoryPtr *out)

*parent = db;
¢ *out = db;
MemoryPtr db; ) H
int r;
return O;
i }
hile(1
s if (s->hash == db->hash) {
db = xparent; s o . .
if (tdb) { ) rl— cmp_memory (s->memory, memory) ;
/* not found */ else
i r = (s->hash > db->hash)? 1 : -1;
if (out) { o €
db=create_memory (m->adr,m->length) ; i .
= = /* bingo */
*out = *parent = db; /
} if (out) *out = db;
#if MEMORY_REPORT return 1;

} else if (r>0) {
parent = &db->left;
} else if (r<0) {

range_count++;
range_size+=m->length;

#endif .
return 0; parent = &db->right;
}
}
if (! (r = cmp_range(m,db))) { } ¥
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code tableau(TaskPtr list)
{
StateDB out;

st.hash = get_memory_hash(men,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) (list->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); TX €Y
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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);
}
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code modulo(PktPtr pkt, TaskPtr current_task)
{
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pkt->val %= 10;
printf("mod: %d\n", pkt->val);
pkt->next = increment;

goto scheduler(pkt, current_task);
}
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scheduler IZ¥E% L 7244, tableau code segment 12
BT 2 H1ICBREEA code segment % ETT 3,
o 1RAEMA code segment
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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