A Poer Man’s

Con currency
Monad

Koern Cloessen
Without  addivg  primitives,
we construct o way do Wt

any monad Into a  limited,

but vseful concuvrent
sekting



Monads

o abstrachien from computahion

class Moncd m where

(>=:ma-=>Cb.a3mb)> mb
returm : & =5 ma

e We USe special notahon

do a ¢ epr, i erpr, »=\a-
expr, . expr, e\l
be expy, | expry >>=\b->
— ; expry



Writer Monad

* Con pPredue seme output
during  computahion

class Monod m = Writer m

wm& 1 S‘l'r\'ng > m ()

o An implementohion covld be :

~type Wa = (a, String)

- instance Morad W where
m»ak =let (a,8)=m
(b,s") = ko
in (b, SHe')
return a = (a, "")

- instance Writer W wWhere
Wl‘h S = (00 s)

- output 2 Wa = String
» output (a,8) = s









Actions

We build actions from +hree

different construetions:
atomie actions, forked.
achons and no-ackon.

dota. Achon m
= Atom (m (Action m))

| Fork (Achion m)
(Achon m)
| Step

We ue constructors:
- general & simple

- expresSsive
See alse Sehole [2].



Continuation

specifies what 1o do with
resolt,

type C a =
(o.— Action) — Achion

porametrize over a moned.:

m C wm Q=

| (o= Action m) - Action m
for seme  hype Action +hot
stards for o process,

It is & monad ;

instance  Morod (C m) whm,

m»=k =\cont 9> m
(\o.»> k o cont)

rturn a = \cont = cont o



USeful Operations

Some furchiors +at make
life easier.
eTurn a C ma into an Ackion:

action :: C m a > Achon m
achen ¢ = ¢ (\a.-> Stop)

eTlrm an M a into an
(fatonic) C m o :

atom : ma > Cma
atoma m = \cont =

Atom (do a &wm
return (cont &) )

* End o process (Hae emphy
process) :
stop it Cmoa
step = \cont = Stop



Fork

Some cperations on fork
o ‘Imperative’  fork:
fork Cmoa > Cm0

¢ = \cont = Fork
(achon ¢) (cont )

¢ ‘Alegebraict or symmetrical
fork .
pr: Cma =» Cma->Cma
par C1 c2 = \cont =
Fork (ct cont) (c2 cont)



ron i Cma =5 m a

this s "net" pessible , due

o typing problems.

We wll define o funchion
rvn @ Cma = wm 0

This means we'll only get
the Stde-effects of +he
Ormputathon,



Round  Robin

.
Simple scheduler.

round : [Action mle» m ()
rovnd [1 = return ()
round (p:ps) =
cose p of
-Atom ma. -
do P'{—m
rourd (ps++ Lp'1)
~fork pn p2
round  (ps++ [p1,p21)
- Stop -
rourd ps






C is a Monad Trarsformer

C con be made on
instance of Monad Trans,

instance Morod Trans C
where

Uft = atom

All  lifted achions become
atomic achons in +he
new &eH\‘rgg.



Example 1: Wnter

We lift every wniter wionod.

instonce Wnter m =>
Writer (€ m) where
wrte S = \ift (write s)
Every un'te ochion (s Now atemie,

oample : CW O

example = do wnte "hcj!“
fork (loop "apa®)
fork (loop “hund")

where
lcop S= do write §

loop S
Wl resvlt in:

e e

ej! apahund apahund apo. ....



Example 2: Another Uftirg

We con lift writers In a
different way:
instance Writer m =)
Writer (C m) where

write “" = reduen O
wnte (C:s)= do Lft (write [¢))
write s

o unte ackon is now sput
up in afomic achons for eoch
character.

hej! ahpuanadphaupn ...



