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Redeni chyb — opakovan{

Pomoci datovych typl Maybe a a Either e a
+ jednoduché, funguje v Cistém kodu
+ lze pouzivat Functor/Applicative/Monad
— u Maybe nemizeme specifikovat jaka chyba nastala

— Spatné se kombinuje s jinymi monadami
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Pomoci datovych typl Maybe a a Either e a
+ jednoduché, funguje v Cistém kodu
+ lze pouzivat Functor/Applicative/Monad
— u Maybe nemizeme specifikovat jaka chyba nastala

— Spatné se kombinuje s jinymi monadami

lookup :: Eq a => a -> [(a,b)] -> Maybe b
v modulu Text.Read:

readEither :: Read a => String -> Either String a

readEither '"necislo" :: Either String Int
~* Left "Prelude.read: no parse"
readEither "1" :: Either String Integer ~»* Right 1
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Maybe/Either v monadé

pfi préaci s Maybe/Either mizeme s vyhodou vyuzit toho, Ze jsou to
monady

mapM readMaybe
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Maybe/Either v monadé

pfi préaci s Maybe/Either mizeme s vyhodou vyuzit toho, Ze jsou to
monady

mapM readMaybe
fmap (+ 1) (readMaybe x)

readMaybe x >>= \nx -> readMaybe y >>= pure . (nx +)
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Maybe/Either v monadé

pfi préaci s Maybe/Either mizeme s vyhodou vyuzit toho, Ze jsou to
monady

mapM readMaybe
fmap (+ 1) (readMaybe x)
readMaybe x >>= \nx -> readMaybe y >>= pure .

(nx +)
(+) <$> readMaybe x <*> readMaybe y
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Pattern matching v do bloku

V do bloku je mozné provadét pattern matching:
data Foo = Foo String | Bar Int
foo :: Foo ->
foo x = do
Foo str <- x
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Pattern matching v do bloku

V do bloku je mozné provadét pattern matching:
data Foo = Foo String | Bar Int
foo :: Foo ->
foo x = do
Foo str <- x

selhani pattern matchingu zptsobi zavolani funkce
fail :: Monad m => String -> m a

fail je defonovana v Monad

obvykle je fail definovand pomoci error

v Maybe je vSak fail = Nothing (co Either?)

pro vhodné monady tak mizeme do blok pouzit i k feseni chyb v
pattern matchingu
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Monad vs. MonadFail

protoze fail nejde rozumné implementovat v mnoha monadach
neni jeho zafazeni do Monad moc vhodné

1B016: Cviceni 08 Jaro 2017 5/16



Monad vs. MonadFail
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od GHC 8.0 do 8.8 se bude postupné fail presouvat do nové
tfidy MonadFail
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Monad vs. MonadFail

protoze fail nejde rozumné implementovat v mnoha monadach
neni jeho zafazeni do Monad moc vhodné

od GHC 8.0 do 8.8 se bude postupné fail presouvat do nové
tfidy MonadFail
Control.Monad.Fail, rozsifeni ~XMonadFailDesugaring

do bloky se vzory, které mohou selhat ziskaji v typu kontext
MonadFail m =>
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Kombinace I0/Maybe: problém

Problém je, Maybe se Spatné kombinuje s jinymi monadami, napriklad
I0:

import Text.Read ( readMaybe )
import Control.Monad ( when )

doAverage :: Double -> Double -> I0 ()

doAverage sum cnt = do -- do in IO Monad
when (cnt > 0) . putStrLn $
"running average: " ++ show (sum / cnt)
num <- readMaybe <$> getLine -- (#)
case num of -- num :: Maybe Double

Nothing -> return ()
Just x -> doAverage (sum + x) (cnt + 1)

main = doAverage 0 O
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Kombinace I0/Maybe: problém

Problém je, Maybe se Spatné kombinuje s jinymi monadami, napriklad
I0:

import Text.Read ( readMaybe )
import Control.Monad ( when )

doAverage :: Double -> Double -> I0 ()

doAverage sum cnt = do -- do in IO Monad
when (cnt > 0) . putStrLn $
"running average: " ++ show (sum / cnt)
num <- readMaybe <$> getLine -- (#)
case num of -- num :: Maybe Double

Nothing -> return ()
Just x -> doAverage (sum + x) (cnt + 1)
main = doAverage 0 O

idedlné bychom chtéli, aby se na fadku (#) rozbalilo I0 i Maybe
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Kombinace I0/Maybe: reSeni

I0 (Maybe a) by se mohlo chovat jako instance
Functor/Applicative/Monad:

spousti I0 akce, které vraci Maybe hodnoty

pokud narazi na Nothing, dalsi akce ignoruje
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Kombinace I0/Maybe: reSeni

I0 (Maybe a) by se mohlo chovat jako instance
Functor/Applicative/Monad:

spousti I0 akce, které vraci Maybe hodnoty

pokud narazi na Nothing, dalsi akce ignoruje

Je tfeba zabalit do newtype

newtype I0OMaybe a =
I0Maybe { runIOMaybe :: I0 (Maybe a) }

instance Functor I0OMaybe where
fmap :: (a -> b) -> IOMaybe a -> IOMaybe b
fmap f a = IOMaybe $ do -- do in I0 monad
ma <- runIOMaybe a -- ma :: Maybe a
pure $ fmap f ma -- fmap in Maybe monad

Pokud chcete zadat signatury funkci v instanci, musite zapnout rozsiteni GHC
InstanceSigs (viz soubor v ISu, nebo ghci -XInstanceSigs).
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Kombinace I0/Maybe: reSeni

newtype I0OMaybe a =
I0Maybe { runIOMaybe :: I0 (Maybe a) %}

instance Applicative IOMaybe where
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Kombinace I0/Maybe: reSeni

newtype I0OMaybe a =
I0Maybe { runIOMaybe :: I0 (Maybe a) %}

instance Applicative IOMaybe where
pure :: a -> I0OMaybe a
pure = I0Maybe . pure . pure
(<*>) :: IOMaybe (a -> b) -> IOMaybe a
-> I0Maybe b
f <x> x = IOMaybe $ do
mf <- runIOMaybe f -- mf :: Maybe (a -> b)
mx <- runIOMaybe x -- mx :: Maybe a
pure $ mf <*> mx —- (<*>) in Maybe
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Kombinace I0/Maybe: reSeni

newtype I0OMaybe a =
I0Maybe { runIOMaybe :: I0 (Maybe a) }

instance Monad IOMaybe where
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Kombinace I0/Maybe: reSeni

newtype I0OMaybe a =
I0Maybe { runIOMaybe :: I0 (Maybe a) }

instance Monad IOMaybe where
(>>=) :: IOMaybe a -> (a -> IOMaybe b)

-> I0Maybe b
x >>= f = I0Maybe $ do -- do in IO monad
mx <- runIOMaybe x -- mx :: Maybe a

case mx of
Nothing -> pure Nothing
Just px -> runIOMaybe (f px) -- px :: a

return = pure
fail _ = IOMaybe (pure Nothing)

liftIOMaybe :: I0 a -> IOMaybe a
1iftI0OMaybe x = IOMaybe (Just <$> x)
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I0Maybe: uziti

import Text.Read ( readMaybe )
import Control.Monad ( when, void )
import Control.Applicative ( (<$>) )
import IOMaybe

doAverage :: Double -> Double -> IOMaybe ()

doAverage sum cnt = do -- do in IOMaybe Monad
when (cnt > 0) . liftIOMaybe . putStrLn $
"running average: " ++ show (sum / cnt)

x <- IOMaybe (readMaybe <$> getLine)
doAverage (sum + x) (cnt + 1)

main = void . runIOMaybe $ doAverage 0 O
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Zobecnujeme: MaybeT

Miizeme zobecnit pro libovolnou monddu namisto I0: MaybeT m a
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newtype MaybeT m a =
MaybeT { runMaybeT :: m (Maybe a) }
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Zobecnujeme: MaybeT

Miizeme zobecnit pro libovolnou monddu namisto I0: MaybeT m a

newtype MaybeT m a =
MaybeT { runMaybeT :: m (Maybe a) }

instance (Functor m) => Functor (MaybeT m) where
fmap :: (a -> b) -> MaybeT m a -> MaybeT m b
fmap f = MaybeT . fmap (fmap f) . runMaybeT
-- 1st fmap from Functor m
-- 2nd fmap from Functor Maybe
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Zobecnujeme: MaybeT

newtype MaybeT m a =
MaybeT { runMaybeT :: m (Maybe a) }

instance Applicative m => Applicative (MaybeT m) where
pure :: a -> MaybeT m a
pure = MaybeT . pure . pure
(<x>) :: MaybeT m (a -> b) -> MaybeT m a
-> MaybeT m b
f <*> x = MaybeT $
fmap (<*>) (runMaybeT f) <*> runMaybeT x

- 2nd (outer) <*> in Applicative m:

- (<x>) :: m (Maybe a -> Maybe b)

- -> m (Maybe a) -> m (Maybe b)
- fmap (<*>) :: m (Maybe (a -> b))

- -> m (Maybe a -> Maybe b)
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Zobecnujeme: MaybeT

newtype MaybeT m a =
MaybeT { runMaybeT :: m (Maybe a) }

instance Monad m => Monad (MaybeT m) where
(>>=) :: MaybeT m a -> (a -> MaybeT m b)
-> MaybeT m b
x >>= f = MaybeT $ do -- do in Monad m
mx <- runMaybeT x -- mx :: Maybe a
case mx of
Nothing -> return Nothing
Just px -> runMaybeT (f px) -- px :: a

return = pure
fail _ = MaybeT (return Nothing)

liftMaybeT :: Monad m => m a -> MaybeT m a
liftMaybeT x = MaybeT (Just <$> x)
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Monadické transformatory

pridavani novych vlastnosti monadam
napriklad MaybeT, ExceptT a dalsi
pro libovolnou monadu m jsou MaybeT m, ExceptT m monady

Control.Monad.Trans.* (balik transformers)
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Monadické transformatory

pridavani novych vlastnosti monadam
napriklad MaybeT, ExceptT a dalsi
pro libovolnou monadu m jsou MaybeT m, ExceptT m monady

Control.Monad.Trans.* (balik transformers)

T¥ida MonadTrans (Control.Monad.Trans.Class)

class MonadTrans t where

1lift :: Monad m => m a -> t m a
Musi platit:
lift . return = return

lift (m >>= f) = 1lift m >>= (lift . f)
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ExceptT

Control.Monad.Trans.Except
pridava praci s chybami do monady
newtype Except e m a =
ExceptT { runExceptT :: m (Either e a) }
instance lze vytvorit obdobné jako pro MaybeT

throwE :: Monad m => e -> ExceptT e m a

catchE :: Monad m
=> ExceptT e m a —-- computation
-> (e -> ExceptT e' m a) -- handler

-> ExceptT e' m a
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Samostatna prace

Rozsiteni I0Maybe (I0Maybe.hs je v ISu)

I0Maybe (stejné jako MaybeT/ExceptT) nemé zadnou podporu pro
zachytavani vyjimek

implementujte funkci

withDefault :: a -> IOMaybe a -> IOMaybe a, kterad se bude
chovat tak, ze volani withDefault x act vrati vysledek akce act
pokud tato je Uspé$na (nevraci zabaleny Nothing) a x pokud je act
nedspésna.

implementujte 1iftI0WHandle :: I0 a -> IOMaybe a, kterad se bude
chovat obdobné jako 1iftI0OMaybe ale bude navic zachytavat
I0Exception a v pripadé zachyceni vyjimky ji vypiSe na stderr a vratf
Nothing pozvednuté do IOMaybe (a tedy ukon&i vypocet).t

IN&povéda: Zavedte si pomocnou funkci catchIOE jako typovou specializaci
Control.Exception.catch, vyfesite tim problém , The type variable ‘e0’ is
ambiguous":
catchIOE :: I0 a -> (IOException -> I0 a) -> I0 a
catchIOE = catch

1B016: Cviceni 08 Jaro 2017 16 / 16



