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signature THREAD =

sig
val fork : (unit -> unit) -> unit
val yield :
val id

type mutex

unit -> unit
: unit -> int

val mutex : unit -> mutex

val acquire : mutex -> unit

val try_acquire : mutex —> bool

val release : mutex -> unit

val with_mutex : mutex ->
(unit -> ’a) -> ’a

end

*An Implementation of Multithreads in Standard ML
! Yasushi Kambayashi, Shonan Junior College

sig
type ’a queue

val create : unit -> ’1a queue

val eng : ’a queue -> ’a -> unit
val deq : ’a queue -> ’a option
end

functor UniThread (structure Queue : QUEUE
structure Mp : MP) : THREAD =

struct
val

val

ready_lock = Mp.spin_lock ();
ready_queue : (unit cont * int)
Queue.queue = Queue.create ()
val
val

fun

current_id = ref 0
ref 1
reschedule (cont,id) =

next_id =

(Mp.lock ready_lock;
Queue.enq ready_queue (cont,id);
Mp.unlock ready_lock )

dispaﬁch O =

let val _ = Mp.lock ready_lock

fun

val thread = Queue.deq ready_queue
in Mp.unlock ready_lock;
case (thread) of
NONE => raise Empty
| SOME (comnt,id) =>
(current_id := id; throw cont ())
end
fork (child :

callcc (fn parent =>

fun unit -> unit) =
(reschedule (parent, !current_id);
current_id := !next_id;
child ();
dispatch () ))
yield () =
callcc (fn cont =>

fun

(reschedule (cont, !current_id);
dispatch () ))
fun id () = !current_id



5—36

fun try_acquire m =
let val 1 = get_lock m
Mp.lock 1;
it ((get_flag m) = OFF)
then (flag_on m; Mp.unlock 1; true)
else (Mp.unlock 1; false)
end

in

fun acquire m = if try_acquire m then ()
else (yield (); acquire m)

end
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abstype tid = TID of bool sref * condition
with

fun jfork f =

let val m = mutex ();
sref (false, m);
val cond = condition m
fork (fn () => (£ ();

acquire m;

val done =
in
sset done true;

release m;

broadcast cond));

TID (done, cond)

end
fun join (TID(done, cond)) =
let val _ = acquire(mutex_of_ref done)

in await cond (fn () => sget done);
release (mutex_of_ref done)

end
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