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A description of the semantics of OS system call
by Continuation based C language

WATARU MIYAGUNIt and SHINJI KONO*t

A present OS system call is defined by a daily language or a formal description that is strict
or vague. In this paper, CbC language describes a description of the semantics of OS system

call and this verifies the validity.
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Write() attempts to write nbytes of data to the object referenced by the
descriptor d from the buffer pointed to by buf. Writev() performs the
same action, but gathers the output data from the iovent buffers speci-
fied by the members of the iov array: iov[0], iov[1], ..., iov[iovent-1].
Pwrite() performs the same function, but writes to the specified position
in the file without modifying the file pointer.
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2.3 C with Continuation
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C with Continuation

if-else function()

switch for
goto while

return

Continuation based C C language
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goto scheduler();
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4.2 write()
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code
cbc_write(unsigned int fd, const char #*buf,

int count,

code (*next)(),void *next_intf)

struct file *file;
int ret = -EBADF;
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file = fget(£d);
if (1file) {
goto cbc_vfs_write(file, buf, count,
next,next_intf);
} else {
goto next(ret, next_interface);
}
}

code

cbc_vfs_write(struct file xfile,
const char *buf, int count,
code (*next)(),void *next_intf)

{
int ret;
ret = rw_verify_area(WRITE,file,count);
if (ret < 0) {// 0000
goto scheduler();
} else {
count = ret;
ret = put(file, buf, count);
}
goto next(ret, next_intf);
}
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// C

ret = write(fd, buf, size);

// CbC
code cbc_write(fd, buf, size, next) {

goto next(ret);
}
4.3 read()
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code
cbc_read(unsigned int fd,
const char *buf, int count,
code (*next)(),void *next_intf)

{
struct file *xfile;
int ret = -EBADF;
file = fget(fd);
if (1file) {
goto cbc_vfs_read(file, buf, count,
next,next_intf);
} else {
goto next(ret, next_interface);
}
¥
code

cbc_vfs_read(struct file *file,
const char *buf, int count,
code (*next) (),void *next_intf)

{
int ret;
ret = rw_verify_area(READ,file,count);
if (ret < 0) { // O00ODOO
goto scheduler();
} else {
count = ret;
ret = get(file, buf, count);
}
goto next(ret, next_intf);
}
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4.4 select()
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cbc_select(int nfds, fd_set readfds,

code (*next) (), void *next_intf)
{
goto do_select(nfds,readfds,0,0);

}

code

do_select(int nfds,fd_set inp,int n,int retval,
code (*next) (), void *n_i)

{

struct file *file;

file = fget(n);
if (file) {
if (file->buf_pos > 0) {
retval++;
FD_SET(n, &inp);
} else {
FD_CLR(n, &inp);
}
} else {
FD_CLR(n, &inp);
}

if (++n > nfds)
goto select_finish(retval,next,n_i);
else
goto do_select(nfds,inp,n,retval,next,n_i);

}

code
select_finish(int ret,code (*next)(),void *n_i)
{
if (ret '=0) { // OO0O0O0O
goto next(ret, n_i);
} else {
goto scheduler();
}
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code cbc_flock(unsigned int fd, unsigned int cmd
code (*next) (), void *next_intf)

{
struct file *file;
int ret = -EBADF;
file = fget(£d);
if (!'file)
goto out;
// can_sleep == 1 7 block : non block
can_sleep = !(cmd & LOCK_NB);
cmd &= “LOCK_NB;
ret = -EINVAL;
if ((cmd & LOCK_SH) && (cmd & LOCK_EX))
goto out;
ret = file_lock(file, cmd);
if (ret < 0) {
if ('can_sleep) {
ret = -EWOULDBLOCK;
} else {
goto scheduler();
¥
}
out:
goto next(ret, next_intf);
}
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struct write_interface {
unsigned int fd;
struct file *file;
const char *buf;
int count;
code (*next)();
void *next_intf;

};

code
cbc_write(TaskPtr task,write_interface *w)
{

struct file *file;

int ret = -EBADF;

file = fget(£fd);
if (!'file) {
w->file = file;
goto cbc_vis_write(task, w);
} else {
w->next_intf->ret = ret;
task->exec = next;
task->intf = w->next_intf;
goto scheduler(task) ;

}

code
cbc_vfs_write(TaskPtr task,write_interface *w)
{

int ret;

ret = rw_verify_area(WRITE,file,count);
if (ret < 0) { // 0000
goto scheduler(task) ;
} else {
count = ret;
ret = put(w->file, w->buf, w->count);
}
w->next_intf->ret = ret;
task->exec = next;
task->intf = w->next_intf;
goto scheduler(task);
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struct task {

code (*exec)();

void *intf;

5
code scheduler(struct task *old_task)
struct task *cur_task;

cur_task = get_next_task(cur_task);
goto next->exec(cur_task,cur_task->intf);
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/* set interface */ 3) 0000,0000,0004 00000000
struct write_interface *w; 0o chCOODOOODODOOOOOO". o000

w->fd = pkt->desination;
w->buf = pkt;
w->count = sizeof (packet);

000000000 23000000, Sep, 2006.
4) 0000,0000. Continuation based C O

w->next = send_finish; Ooo00oooOor.0o00o0ob0 ooooooa

w->next_intf = interface; O0000000O000000o0oooooa (OS),
May,2006.

/% set task */ 5) Gordon Plotkin. “ A Structural Approach

task->exec = cbc_write;

) to Operational Semantics” . Technical Report.
task->intf = w;

DAIMI FN-19,Aarhus University, 1981.

goto scheduler(task); 6) A. Yonezawa and E. Shibayama and T.

3} Takada and Y. Honda, Modeling and Program-

ming in an Object-Oriented Concurrent Lan-
code send_finish(TaskPtr task, interface *i) guage ABCL/1, Object-Oriented Concurrent
{ Programming, 1987, MIT Press

printf ("write() return = %d\n", i->ret);
goto hoge(task);
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