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— Jdoooooooon
— 0o0oboobogoo
type Stack a = [a]

— 0o0oooooooon
pop :: State (Stack a) a
pop = do

(x:x8) « get



put xs

return x

push :: a - State (Stack a) ()
push x = modify (\xs - x:xs)

— 0oo0oooooooboooo
— 0J00oooooobobooo0ODbO0O0add2
— Jogooogogooooooo
add :: State (Stack Int) ()
add = do
X « pop
y < DPop
push (x+y)

— 00000000 Db0o00O0ooobOooooooodsub2
sub :: State (Stack Int) ()
sub = do

X < pop

y < pop

push (y—x)

— J0gboobogobobobobobobobobob

prog :: String - State (Stack Int) Int
— J0o0o0ooooooboooooboooooooooo
prog 77 = pop

prog (x:xs) = do
if (isDigit x) then
— 00oooooooooooog
push (tolnt x)
else if (x=='+’) then
— '+’ 0000oooooooooboobogoo

add

else if (x=='-’) then
— Joooooooooooo’ =2
sub

else

— uudooogooon
return ()

— gbooagbod



prog xs
O00000Oprog0 000000 (Int00O0O0OO0O00ODO0OODOO)ODODOODOOO

obooboobooboboobobobooboboobobooo
gbooooooooooooooooooooooooooooboooon

1. 0g0boobooboboobooobooboo
2.00000000DbObOODbDObOObO

gbooboboobobooboobobboobobboobooboobooooo
000000000 00ooO000oOoOoo0ooOOooOooO (bSL)oooooooooooo
OO000O0o0obOOoO00ooOooboOOo bSLOoobooooDboOoooo

3.3 Freell O

Free0ODO0ODOUOOODOOODOODODOOODODOODODOOODOOO
data Free f r = Pure r | Free (f (Free f r))

00 Free00OOOOOODO fO000O00 (DOO0ODOOODDOOOODOOODOOUOO
0)0o0o00o0o0oooooooo

instance Functor f => Monad (Free f) where
return = Pure
(Pure a) >=f = f a
Free m >>= f = Free (fmap (>>= f) m)

goobodboobbooboooboobooobooboon
gboobobboobooobbooboobuobuooboobooobobooboan
OO0 DSLOO0O0OO0O0DCoOo0oo

34 U0OOOOOO

gboobobooboobobooboobooobbooboobobboboaon
gboboobooboobobooboobboobooobboobooonoo

gobooboboboooboboooooboooboobobobooboboobooboboo
uboooboooooobooboobooboobuooboboboobooboooboboo
gooboooboobgoobobobbobooboobooboboboboooooboo
ooooo

O0D00OOO0O0000000O0COODDObOO000000n Erlangd PonyODODOOOO

3.5 0UU

O0O0000000D0O0 DbSLO0OO0DO00O0D nttps://github.com/r-edamame/
haskell-actor UOOOUODODOO0OO0OOOOO0OOO0OO0OOOODOO0OOOOOOO
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OO0 DSLOO0OO0O0O0O0OO0O0DOO0O0O FunctorOO Actor’recal00000OO0O
o000

data Actor’ rec a
= Receive (rec - a)
| Self (MailBox rec - a)
| EmbedIO (IO a)

Receive

Receive UO O ODOOOOODODOOODOOOODODLOODOODODODODODODODO
gboooooobooboooob

Self

Self 00 O0O0O0DOOOOO0ODOOOO0ODOOODOOOOODOOOODOOODOOODO
obooooobon

EmbedIO

O0000000000O0C000000DO0O0000000D000EmbedlOOODOO
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3.5.2 0000

Functor OO0 Actor’ DO 00O FreeJODOOUODODODOODOOODODODODOOODOO
Actorrec a0 00O OO00ODOO

type Actor rec a = Free (Actor’ rec) a

0000000000000 DSLO0DODOoO00OoOOoooo

O000Actor000000C0OCOCOrecOall00recO 0000000000000
OO00DO000000D0000D000D0OC0000O00DOO0O0DO0O0DO Actor’d
00000000000 ActorD0O00ODOODODSLOODOOODOODODOODOODOOOO
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receive :: Actor rec rec
receive = Free (Receive Pure)
self :: Actor rec (MailBox rec)

self = Free (Self Pure)



embedIO :: I0 a - Actor rec a
embedIO m = Free (EmbedIO (return <$> m))

OoboooobOoobooooobbo0ooO0ooDoooDOoUDOd embediOOOO
oboobooooon

send :: MailBox b - b - Actor rec ()
send mb m = embedIO (sendMail mb m)

goog

Haskell OOODOOOOCOCOOOOOOIOOOOOActor00O0O0O0O0O0O0O0ODOO
000000000000 Actor0 IOODOODOOOOOOODOOOOOODOOO

runActor :: MailBox rec - Actor rec a - 10 a

runActor mb (Pure a) = return a

runActor mb (Free (Receive f)) = readMail mb >>= runActor mb . f
runActor mb (Free (Self f)) = runActor mb (f mb)

runActor mb (Free (EmbedlO m)) = m >>= runActor mb
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spawn :: Actor rec’ () - Actor rec (MailBox rec’)
spawn actor = do

mb ~ embedIlO newMailBox

embedIO (forkIO (runActor mb actor))

return mb

start :: Actor rec a - 10 a
start actor = do

mb < newMailBox

runActor mb actor

spawn 000000000 forklOOOOOO0O0OODODOOOOIOOODODOOOOOO
gbooboooobooooooooooooon
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data Work = Work Int (MailBox Int)

worker :: Actor Work ()



worker = do
(Work param sender) « receive
embedlO § threadDelay (param x 107°6)

send sender param

main :: I0 ()

main = start $ do
— OQoooooooooo
workerl ~ spawn worker
worker2 ~ spawn worker

worker3 « spawn worker
s < self

— OQoooogad

send workerl (Work 2 s)

embedIO $ putStrLn ”send work 2”7
send worker2 (Work 3 s)

embedIO $ putStrLn ”send work 3”
send worker3 (Work 4 s)

embedIO $ putStrLn ”send work 4”

— Ooooo
replicateM_ 3 $ do
res « receive
embedIO $ putStrLn $ "received result : ” 4++ show res

3.6.1 worker

O000worker 000000 D0OOO0O0OO0OODODOOOO workerD WorkOOO Int OO
0000000000000 000000000000o000oooOoooooOoooon
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3.6.2 main

Haskell 00 main 000 IO () 0000start 000000000 main00O0000O0O
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