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Control . Parall el

seq a->b->5>D
pseq a->b-—>0>D
par a->b->b
parMap f [] =[]
parMap f (x:xs) =y ‘par’ (ys ‘pseq’ y:ys)
where y = f x
ys = parMap f xs

type Done = ()
done = ()

type Strategy a = a —> Done

rwhnf :: Strategy a

rwhnf x = x ‘pseq’ done

class NFData a where rnf :: Strategy a

parList :: Strategy a -> Strategy [a]
parList strat [] = done
parList strat (x:xs) = strat x ‘par' parList strat xs

using :: a —> Strategy a —> a
using x s = s x ‘pseq’ x

psum:: [Int] —> Int
psum Xs = sum Xs ‘using' parlList rwhnf

Dynam cké typy v GHC, Data. Typeabl e
data TypeRep
data TypeCon
cl ass Typeabl e a where
typed :: a -> TypeRep
cast :: (Typeable a, Typeable b) => a -> Maybe b
gcast :: (Typeable a, Typeable b) => c a -> Maybe (c b)

nmkTyCon 2 String —-> TyCon

nk Ty ConApp .. TyCon —> [ TypeRep] -> TypeRep
nkAppTy i TypeRep —> TypeRep —-> TypeRep
nkFunTy :: TypeRep —> TypeRep —-> TypeRep
splitTyConApp :: TypeRep —-> (TyCon, [TypeRep])
funResul t Ty .. TypeRep —-> TypeRep —-> Maybe TypeRep
typeRepTyCon :: TypeRep —> TyCon

t ypeRepAr gs .. TypeRep —> [ TypeRep]

class Show k => Key k

data SonmeKey = forall k . Key k => SonmeKey k
i nstance Key Bool

i nstance Key String

[ SonmeKey True, SoneKey "cau" ]

tolnt :: SomeKey —-> Maybe I nt
tolnt (SoneKey k) = cast k

Vyjinky v GHC, nodul Control.Exception

data SonmeException = forall e . Exception e => SoneException e

class (Typeabl e e, Show e) => Exception e where
t oException :: e —> SonmeException
fromeException :: SoneException —> Maybe e

data | OException
data ArithException = Overfl ow Underfl ow LossOf Preci si on| Di vi deByZer o| Denor ma
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data ArrayException = | ndexQut O Bounds String | UndefinedEl enent String

data AssertionFailed = AssertionFailed String

dat a AsyncException = StackOverflow | HeapOverflow | ThreadKilled | Userl nterrupt
data NonTerm nation = NonTerm nation

data NestedAtom cally = NestedAtom cally

dat a Bl ockedOnDeadMWar = Bl ockedOnDeadMWar

dat a Bl ockedl ndefinitely = Bl ockedl ndefinitely

dat a Deadl ock = Deadl ock

data PatternMatchFail = PatternMatchFail String

data RecConError = RecConError String

data RecSel Error = RecSel Error String

data RecUpdError = RecUpdError String

data ErrorCall = ErrorCall String

# Jednoduchavyjimka
data MyException = Thi sException | That Exception deriving (Show, Typeabl e)
i nstance Exception MyException

# Hierarchie vyjimek

-— Make the root exception type for all the exceptions in a conpiler

data SomeConpil er Exception = forall e . Exception e => SoneConpil er Exception e
deriving Typeabl e

i nstance Show SomeConpi | er Excepti on where show ( SomeConpi | er Excepti on e) =show e
i nstance Exception SonmeConpil er Excepti on

conpi | er Excepti onToException :: Exception e => e —> SoneException
conpi | er Excepti onToExcepti on = toException . SoneConpil er Excepti on
conpi | er Excepti onFronException :: Exception e => SoneExcepti on —-> Maybe e
conpi | er Excepti onFronExcepti on x = do SoneConpi | er Excepti on a <- fromException x
cast a
—-— Make a subhi erarchy for exceptions in the frontend of the compiler
data SomeFront endException = forall e . Exception e => SoneFront endException e
deriving Typeabl e
i nstance Show SomeFront endExcepti on where show ( SoneFront endException e) =show e
i nstance Exception SomeFront endExcepti on where
t oExcepti on = conpil er Excepti onToExcepti on
fromException = conpil er Excepti onFronExcepti on

frontendExcepti onToException :: Exception e => e -> SoneException
front endExcepti onToExcepti on = toExcepti on . SonmeFrontendException
front endExcepti onFronmeException :: Exception e => SoneException —-> Maybe e
front endExcepti onFronExcepti on x = do
SoneFr ont endExcepti on a <- fromkException X
cast a

-— Make an exception type for a particular frontend conpil er exception

data M snat chedPar ent heses = M snat chedPar ent heses deriving (Typeabl e, Show)
i nstance Exception M smat chedPar ent heses where

t oExcepti on = front endExcepti onToExcepti on
fromexception = frontendExcepti onFronExcepti on
# Funkce pro préci s vyjimkami

throm O :: Exception e =>e -> 10 a

catch :: Exception e =>10a -> (e > 10a) > 10a
catch (readFile f)
(\e —> do let err = show (e :: | OException)
hPut Str stderr ("Warning: Couldn’t open " ++ f ++ ": " ++ err)
return "")
cat chJust .. Exception e => (e —> Maybe b) > 10a -> (b ->10a) > 10 a
handl e ;. Exception e => (e ->10a) ->10a ->10a
handl eJust :: Exception e => (e -> Maybe b) -> (b ->10a) ->10a > 10a
try .. Exception e =>10a -> 10 (Either e a)
tryJust .. Exception e => (e —> Maybe b) -=> 10 a —> IO (Either b a)
finally ;. 10a —>10b —>10a
onException :: 10a ->10b > 10 a
br acket > 10a > (a->10b) > (a->10¢c) >10c
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Vi cevl aknové progranovani v GHC, Control . Concurrency

data Threadl d

nyThreadld :: 10 Threadld
forkl O 2 10 () —> 10 Threadld
kill Thread :: Threadld -> 10 ()
t hr owTo .. Exception e => Threadld -> e —> 10 ()
yield 0 10 ()
threadDelay :: Int => 10 ()
nergelO :: [a] —> [a] -> 10 [a]
nmergelO :: [[a]] —> 10 [a]
nodul e Control . Concurrent. Mar
data Mvar a
newWwar :: a -> |10 (MWar a)
neweEnptyMvar :: 10 (Mar a)
takeMvar :: Mvar a —> 10 a
putMWar :: MVar a -=> a —> 10 ()
readMWar :: Mvar a —=> 10 a
swapMar :: MVar a -=> a -> 10 a
tryTakeMvar :: MWar a —-> | O (Maybe a)
tryPutMar :: Mar a -> a —> | O Bool
i SEnptyMvar :: War a —> | O Bool

withWwar :: Mar a -=> (a -=>10b) > 10D
nodi fyMar_ :: War a —> (a —>10a) —> 10 ()
nodi fyMar :: Mvar a -=> (a -=> 10O (a, b)) > 100b

nodul e Control . Concurrent. Chan
data Chan a

newChan :: 10 (Chan a)
witeChan :: Chan a -=> a -> 10 ()
readChan :: Chan a —> 10 a

dupChan :: Chan a -> 10 (Chan a)
unGetChan :: Chan a -> a -> 10 ()

i sEnptyChan :: Chan a —> | O Bool

——I npl enrent ace
type Stream a War (Chltem a)
data Chltem a Chitema (Stream a)
data Chan a = Chan (Mvar (Streama)) (MWar (Stream a))
newChan = do hole <- newEnptyMWar
readvar <- newWar hole
witeVar <- newiWar hol e
return (Chan readVar writeVar)
writeChan (Chan _ witeVar) val = do new_hol e <- newEnpt yMvar
nodi fyMar _ witevVar $ \old hole -> do
put War ol d_hole (Chltem val new_hol e)
return new _hol e
readChan (Chan readvar _) = do nodi fyMar readVar $ \read_end -> do
(Chltemval new read_end) <- readWar read_end
—— Use readWar here, not takeMWar, else dupChan doesn’t work
return (new_read_end, val)
dupChan (Chan _ witeVar) = do hole <- readMvar witeVar
newReadVar <- newWar hol e
return (Chan newReadVar writeVar)




