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Hawm nmoHamoOuTcs

@ {-# LANGUAGE MultiParamTypeClasses #-}
@ TuMbI BEICIIKX IIOPSIIKOB

class Monad m = MonadError e (m :: * — *)
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Hawm nmoHamoOuTcs

@ {-# LANGUAGE MultiParamTypeClasses #-}
@ TuIIBI BEICIIHX IIOPSIIKOB

class Monad m = MonadError e (m :: * — %)
@ {-# LANGUAGE FunctionalDependencies #-}

class ... = MonadError e m | m = e where
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Hawm nmoHamoOuTcs

@ {-# LANGUAGE MultiParamTypeClasses #-}
@ TuIbI BEICIINX ITOPSIIKOB
class Monad m = MonadError e (m :: * — %)
@ {-# LANGUAGE FunctionalDependencies #-}
class ... = MonadError e m | m — e where

“IlonmuchIBaHUE” B TOJIOBE T'Oe 3TO TpeOyeTcs
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Hawm nmoHamoOuTcs

@ {-# LANGUAGE MultiParamTypeClasses #-}
@ TuIbI BEICIINX ITOPSIIKOB
class Monad m = MonadError e (m :: * — %)
@ {-# LANGUAGE FunctionalDependencies #-}
class ... = MonadError e m | m — e where
“IlonmuchIBaHUE” B TOJIOBE T'Oe 3TO TpeOyeTcs
e Kom c anrebpamu
f :: (MonadError Err m, PrintConsole m) = Integer — m ()

o (DYHKTOpI)I, AIITIJINKAQTHUBbBI, MOHAObI
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Hawm nmoHamoOuTcs

@ {-# LANGUAGE MultiParamTypeClasses #-}
@ TuIbI BEICIINX ITOPSIIKOB
class Monad m = MonadError e (m :: * — %)
@ {-# LANGUAGE FunctionalDependencies #-}
class ... = MonadError e m | m — e where
“IlonmuchIBaHUE” B TOJIOBE T'Oe 3TO TpeOyeTcs
e Kom c anrebpamu
f :: (MonadError Err m, PrintConsole m) = Integer — m ()
@ OYHKTOPHI, allllJIMKATUBLI, MOHAIHI

@ Pa3Hoe JTIyKaBCTBO ;-)
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O uéMm Jokian

@ Kop Ha typeclass’ax

@ YacTHBIN Cllydyal: MOHOJIUT

@ OtmenbHBIE 9DDEKTH

e KomMmmo3unus: ycnexu u npobiieMbl

@ Bcé He Tak IJIOX0: Opyrue cucteMul 9pHeKTOB
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[TIpumep

import Prelude hiding (putStrLn)
import qualified Prelude (putStrLn)

class Monad m = MonadError e m where
throwError :: e - m a

class Monad m = PrintConsole m where
putStrLn :: String — m ()
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[TIpumep

import Prelude hiding (putStrLn)
import qualified Prelude (putStrLn)

class Monad m = MonadError e m where
throwError :: e - m a

class Monad m = PrintConsole m where
putStrLn :: String — m ()

data Err = DivByZero |
f :: (MonadError Err m, PrintConsole m) = Integer — m ()
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[TIpumep

import Prelude hiding (putStrLn)
import qualified Prelude (putStrLn)

class Monad m = MonadError e m where
throwError :: e - m a

class Monad m = PrintConsole m where
putStrLn :: String — m ()

data Err = DivByZero |

f :: (MonadError Err m, PrintConsole m) = Integer — m ()
f x = do
when (x = 0) $ throwError DivByZero

putStrLn $ "100/x is " ++ (show $ 100 “div’ x)
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[TIpumep

import Prelude hiding (putStrLn)
import qualified Prelude (putStrLn)

class Monad m = MonadError e m where
throwError :: e - m a

class Monad m = PrintConsole m where
putStrLn :: String — m ()

data Err = DivByZero |

f :: (MonadError Err m, PrintConsole m) = Integer — m ()
f x = do
when (x = 0) $ throwError DivByZero

putStrLn $ "100/x is " ++ (show $ 100 “div’ x)
when :: Applicative f = Bool —» f () —» f ()
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Kak OBI 3alyCTUTH?

f :: (MonadError Err m, PrintConsole m) = Integer — m ()
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Kak OBI 3alyCTUTH?

f :: (MonadError Err m, PrintConsole m) = Integer — m ()

instance Show e = MonadError e IO where
throwError = error . show

instance PrintConsole IO where
putStrLn = Prelude.putStrLn
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Kak OBI 3alyCTUTH?

f :: (MonadError Err m, PrintConsole m) = Integer — m ()

instance Show e = MonadError e IO where
throwError = error . show

instance PrintConsole IO where
putStrLn = Prelude.putStrLn

ioFun :: I0 ()
ioFun = f 5
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Kak OBI 3alyCTUTH?

f :: (MonadError Err m, PrintConsole m) = Integer — m ()

Henuc By3panos Kak gocTuraTh KenaeMbix 3hGeKToB



Kak OBI 3alyCTUTH?

f :: (MonadError Err m, PrintConsole m) = Integer — m ()

rsFun :: Either Err [String]
rsFun = f 5
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Kak OBI 3alyCTUTH?

f :: (MonadError Err m, PrintConsole m) = Integer — m ()

rsFun :: Either Err [String]
rsFun = f 5

CpaboraeT?
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Kak OBI 3alyCTUTH?

f :: (MonadError Err m, PrintConsole m) = Integer — m ()

rsFun :: Either Err [String]
rsFun = f 5
CpaboraeT?

Either Err [String] :: =
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Kak OBI 3alyCTUTH?

f :: (MonadError Err m, PrintConsole m) = Integer — m ()

rsFun :: Either Err [String]
rsFun = f 5

CpaboraeT?

Either Err [String] :: =
M @2 * = %

Henuc By3panos Kak gocTuraTh KenaeMbix 3hGeKToB



Kak OBI 3alyCTUTH?

f :: (MonadError Err m, PrintConsole m) = Integer — m ()

rsFun :: Either Err [String]
rsFun = f 5

CpaboraeT?

Either Err [String] :: =
M @2 * = %
M ~ Either Err [String]
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Kak OBI 3alyCTUTH?

f :: (MonadError Err m, PrintConsole m) = Integer — m ()

rsFun :: Either Err [String]
rsFun = f 5

CpaboraeT?

Either Err [String] :: =

M 2 x = %
M ~ Either Err [String]
M a ~ (Either Err [String], a)
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Kak OBI 3alyCTUTH?

f :: (MonadError Err m, PrintConsole m) = Integer — m ()

rsFun :: Either Err [String]
rsFun = f 5

CpaboraeT?

Either Err [String] :: =

M @2 * = %

M ~ Either Err [String]

M a ~ (Either Err [String], a)
M a ~ Either Err ([String], a)
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Kak OBI 3alyCTUTH?

f :: (MonadError Err m, PrintConsole m) = Integer — m ()

rsFun :: Either Err [String]
rsFun = f 5

CpaboraeT?

Either Err [String] :: =

M @2 * = *

M ~ Either Err [String]

M a ~ (Either Err [String], a)

M a ~ Either Err ([String], a)
Res e a ~ Either e ([String], a)
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Kak OBI 3alyCTUTH?

rsFun :: Either Err [String]

newtype Res e a = Res (Either e ([String], a))
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Kak OBI 3alyCTUTH?

rsFun :: Either Err [String]

newtype Res e a = Res (Either e ([String], a))

instance Functor (Res e) where
fmap f (Res ei) = Res $ fmap (fmap f) ei
instance Applicative (Res e) where
pure x = Res $ Right ([], x)
Res (Left e) <> _
_ <> Res (Left e)
Res (Right p) <*> Res (Right q)
instance Monad (Res e) where
Res (Left e) »= _ = Res $ Left e
Res (Right (s1, a)) »= f = case f a of
Res (Right (sr, b)) — Res $ Right (sl ++ sr, b)
Res era(Left _) — Res er

Res $ Left e
Res $ Left e
Res . Right $ p < q
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Kak OBI 3alyCTUTH?

f :: (MonadError Err m, PrintConsole m) = Integer — m ()
newtype Res e a = Res (Either e ([String], a))
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Kak OBI 3alyCTUTH?

f :: (MonadError Err m, PrintConsole m) = Integer — m ()
newtype Res e a = Res (Either e ([String], a))

instance MonadError e (Res e) where
throwError = Res . Left

instance PrintConsole (Res e) where
putStrLn s = Res $ Right ([s], ())
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Kak OBI 3alyCTUTH?

f :: (MonadError Err m, PrintConsole m) = Integer — m ()
newtype Res e a = Res (Either e ([String], a))

instance MonadError e (Res e) where
throwError = Res . Left

instance PrintConsole (Res e) where
putStrLn s = Res $ Right ([s], ())

unRes :: Res e a — Either e [String]
unRes (Res (Left e)) = Left e
unRes (Res (Right (ss, _))) = Right ss
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Kak OBI 3alyCTUTH?

f :: (MonadError Err m, PrintConsole m) = Integer — m ()
newtype Res e a = Res (Either e ([String], a))

instance MonadError e (Res e) where
throwError = Res . Left

instance PrintConsole (Res e) where
putStrLn s = Res $ Right ([s], ())

unRes :: Res e a — Either e [String]
unRes (Res (Left e)) = Left e
unRes (Res (Right (ss, _))) = Right ss

rsFun :: Either Err [String]
rsFun = unRes $ f 5
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A TI0CJIOKHEeun?

data Err = DivByZero -- recall...

deriving (Show)
f :: (MonadError Err m, PrintConsole m) = Integer — m ()
f x = do

when (x = 0) $ throwError DivByZero

putStrLn $ "100/x is " ++ (show $ 100 “div’ x)
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A TI0CJIOKHEeun?

data Err = DivByZero -- recall...
deriving (Show)

f :: (MonadError Err m, PrintConsole m) = Integer — m ()
f x = do

when (x = 0) $ throwError DivByZero
putStrLn $ "100/x is " ++ (show $ 100 “div™ x)

class Monad m = MonadReader r m where
ask @ mr
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A TI0CJIOKHEeun?

data Err = DivByZero -- recall...

deriving (Show)
f :: (MonadError Err m, PrintConsole m) = Integer — m ()
f x = do

when (x = 0) $ throwError DivByZero

putStrLn $ "100/x is " ++ (show $ 100 “div™ x)

class Monad m = MonadReader r m where
ask @ mr

g :: (MonadError Err m, PrintConsole m,
MonadReader Integer m) = m ()
g = ask »= f
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A TI0CJIOKHEeun?

g :: (MonadError Err m, PrintConsole m,
MonadReader Integer m) = m ()

ioGunc :: I0 ()
ioGunc = g

Bo3MoxkHO?
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A TI0CJIOKHEeun?

g :: (MonadError Err m, PrintConsole m,
MonadReader Integer m) = m ()

ioGunc :: I0 ()
ioGunc = g

Bo3mMoxkHO?
HampuMep, MOXKHO CIIPOCUTE U3BHE:

instance MonadReader Integer IO where
ask = Prelude.putStrLn "Enter number" >> readLn
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A TI0CJIOKHEeun?

g :: (MonadError Err m, PrintConsole m,
MonadReader Integer m) = m ()

ioGunc :: I0 ()
ioGunc = g

Bo3mMoxkHO?

Hampumep, MOXKHO CIIPOCUTH U3BHE:

instance MonadReader Integer IO where
ask = Prelude.putStrLn "Enter number" >> readLn

WUnu cuutatk U3 (Paiina. Minu creHepupoBaTh CIy4auHO.
Bcé€, uTo nmo3BonsieT HaMm 10!
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A TI0CJIOKHEeun?

g :: (MonadError Err m, PrintConsole m,
MonadReader Integer m) = m ()

ioGunc :: I0 ()
ioGunc = g

Bo3mMoxkHO?

Hampumep, MOXKHO CIIPOCUTH U3BHE:

instance MonadReader Integer IO where
ask = Prelude.putStrLn "Enter number" >> readLn

WUnu cuutatk U3 (Paiina. Minu creHepupoBaTh CIy4auHO.
Bcé€, uTo nmo3BonsieT HaMm 10!

3ameuaHue o newtype
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A B cTaTuke?

g :: (MonadError Err m, PrintConsole m,
MonadReader Integer m) = m ()

rsGunc :: Integer — Either Err [String]
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A B cTaTuke?

g :: (MonadError Err m, PrintConsole m,
MonadReader Integer m) = m ()

rsGunc :: Integer — Either Err [String]
Either Err [String] :: =* -- recall...

M o *x = *
newtype M a = M (Either Err ([String], a))
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A B cTaTuke?

g :: (MonadError Err m, PrintConsole m,
MonadReader Integer m) = m ()

rsGunc :: Integer — Either Err [String]
Either Err [String] :: =* -- recall...
M @2 * = %

newtype M a = M (Either Err ([String], a))
newtype Res e a = Res (Either e ([Stringl, a))
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A B cTaTuke?

g :: (MonadError Err m, PrintConsole m,
MonadReader Integer m) = m ()

rsGunc :: Integer — Either Err [String]

Either Err [String] :: =* -- recall...

M @ * = %

newtype M a = M (Either Err ([String], a))
newtype Res e a = Res (Either e ([String], a))

Integer — Either Err [String] :: =*
N 2 * 5 *
newtype N a = N (Integer — Either Err ([String], a))

Ienuc By3panos Kak mocturats xkejnaembix 3¢ HeKToB 4 mexkabps 2019 11/28



A B cTaTuke?

g :: (MonadError Err m, PrintConsole m,
MonadReader Integer m) = m ()

rsGunc :: Integer — Either Err [String]
Either Err [String] :: =* -- recall...
M @2 * = %

newtype M a = M (Either Err ([String], a))
newtype Res e a = Res (Either e ([Stringl, a))

Integer — Either Err [String] :: =*
N 2 * 5 *
newtype N a = N (Integer — Either Err ([String], a))

newtype Fer e r a = Fer (r — Either e ([String], a))
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A B cTaTuke?
newtype Fer e r a = Fer (r — Either e ([String], a))

instance Functor (Fer e r) where
fmap f (Fer rei) = Fer $ fmap (fmap (fmap f)) rei
instance Applicative (Fer e r) where
pure x = Fer . const $ Right ([1, x)
Fer f <> Fer g = Fer $ \r — case (f r, g r) of
(Left e, _) — Left e
(_ , Left e) — Left e
(Right p, Right gq) — Right $ p < q
instance Monad (Fer e r) where
Fer rei »=— f = Fer $ \r — case rei r of
Left e — Left e
Right (sl, a) — let Fer fs = f a in case fs r of
Right (sr, b) — Right (sl ++ sr, b)
era(Left _) — er
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A B cTaTuke?

g :: (MonadError Err m, PrintConsole m,
MonadReader Integer m) = m ()
newtype Fer e r a = Fer (r — Either e ([String], a))
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A B cTaTuke?

g :: (MonadError Err m, PrintConsole m,
MonadReader Integer m) = m ()
newtype Fer e r a = Fer (r — Either e ([String], a))

instance MonadError e (Fer e r) where
throwError = Fer . const . Left

instance PrintConsole (Fer e r) where
putStrln s = Fer . const $ Right ([s], ())

instance MonadReader r (Fer e r) where
ask = Fer $ \r — Right ([], r)
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A B cTaTuke?

g :: (MonadError Err m, PrintConsole m,
MonadReader Integer m) = m ()
newtype Fer e r a = Fer (r — Either e ([Stringl, a))

instance MonadError e (Fer e r) where

instance PrintConsole (Fer e r) where
instance MonadReader r (Fer e r) where
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A B cTaTuke?

g :: (MonadError Err m, PrintConsole m,
MonadReader Integer m) = m ()
newtype Fer e r a = Fer (r — Either e ([Stringl, a))

instance MonadError e (Fer e r) where
instance PrintConsole (Fer e r) where
instance MonadReader r (Fer e r) where

unFer :: Fer e r a > r — Either e [String]
unFer (Fer rei) r = case rei r of
Left e — Left e

Right (ss, _) — Right ss

rsGunc :: Integer — Either Err [String]
rsGunc = unFer g
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[TpoMeKYTOYHBIN BHIBOJI

Ecnu

@ MOHaJOM4YeCKUM MHTep@delc, BEIpaxkKeHHBIN typeclass’ax
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[TpoMeKYTOYHBIN BHIBOJI

Ecnu
@ MOHaOM4eCcKuul nHTtepdeuc, BepaKeHHbU typeclass’ax

@ ecThb TUIl TpebyeMoro pe3yabTaTa
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[TpoMeKYTOYHBIN BHIBOJI

Ecnu
@ MOHaOM4eCcKuul nHTtepdeuc, BepaKeHHbU typeclass’ax
@ ecTh TUIl TpeOyeMoro pe3yiabTaTa

@ 3aJaya paspelnuma
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[TpoMeKYTOYHBIN BHIBOJI

Ecnu
@ MOHaOM4eCcKuul nHTtepdeuc, BepaKeHHbU typeclass’ax
@ ecTh TUIl TpeOyeMoro pe3yiabTaTa
@ 3ajava paslpeummnmMa

TO

@ CYIIEeCTBYeT CllellraIu3upoBaHHas MOHaaa
» c mHCTaHcaMu TpebyeMbIxX typeclass’oB
» ¢ GyYHKIUEH, JaIel HaM TpeOyeMblil pe3yabTaT
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CobupaTh U3 KyCOUYKOB

MEl ke QyHKIMOHAIbHbBIE IPOTrPaMMUCTHI!

Hac xyne6oM He KOpMH, fal pa3buUTh Ha KyCKHU, I€PEUCIIONb30BaTh U
KOMIIO3UpPOBaTh!

Henuc By3panos Kak gocTuraTh xkejiaeMux 3¢ HeKToB
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CobupaTh U3 KyCOUYKOB

MEl ke QyHKIMOHAIbHbBIE IPOTrPaMMUCTHI!

Hac xyne6oM He KOpMH, fal pa3buUTh Ha KyCKHU, I€PEUCIIONb30BaTh U
KOMIIO3UpPOBaTh!

newtype Res e a = Res (Either e ([String], a))
newtype Fer e r a = Fer (r — Either e ([String], a))
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4 pexabps 2019 16/28



CobupaTh U3 KyCOUYKOB

MEl ke QyHKIMOHAIbHbBIE IPOTrPaMMUCTHI!

Hac xyne6oM He KOpMH, fal pa3buUTh Ha KyCKHU, I€PEUCIIONb30BaTh U
KOMIIO3UpPOBaTh!

newtype Res e a = Res (Either e ([String], a))
newtype Fer e r a = Fer (r — Either e ([String], a))

Camypatl 6e3 meua no0obeH camyparo ¢ Meuom,
HO mosbKo 6e3 meua

Hennc Bysgamos Kak pocTurath xenaeMbix 3 HeKToB
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CobupaTh U3 KyCOUYKOB

MEl ke QyHKIMOHAIbHbBIE IPOTrPaMMUCTHI!

Hac xyne6oM He KOpMH, fal pa3buUTh Ha KyCKHU, I€PEUCIIONb30BaTh U
KOMIIO3UpPOBaTh!

newtype Res e a = Res (Either e ([String], a))
newtype Fer e r a = Fer (r — Either e ([Stringl, a))

Camypatl 6e3 meua no0obeH camyparo ¢ Meuom,
HO mosbKo 6e3 meua

[TocmotpuM Ha Fer Kak Ha (Fer 6e3 Res) c Res

Hennc Bysgamos Kak pocTurath xenaeMbix 3 HeKToB

4 pexabps 2019 16/28



[Tpeobpa3yem

newtype Res e a = Res (Either e ([String], a))

newtype Fer e r a = Fer (r — Either e ([Stringl, a))
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[Tpeobpa3yem

newtype Res e a = Res (Either e ([String], a))

newtype Fer e r

QU
1

Fer (r — Either e ([String], a))

newtype Fer e r a Fer (r — Res e a)
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[Tpeobpa3yem

newtype Res e a = Res (Either e ([String], a))

newtype Fer e r a = Fer (r — Either e ([String], a))

newtype Fer e r a = Fer (r - Res e a)

Tak 711 Ba’kKeH KOHKPETHHIN Res e?
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[Tpeobpa3yem

newtype Res e a = Res (Either e ([String], a))
newtype Fer e r a = Fer (r — Either e ([String], a))
newtype Fer e r a = Fer (r - Res e a)

Tak 1 BaxKeH KOHKPETHEHINA Res e?

newtype Fer (m :: * > *) r a = Fer (r > m a)

Ienuc Bysganos Kak gocTuraTh xkejiaeMux 3¢ HeKToB 4 mexkabps 2019 17/28



[Tpeobpa3yem

newtype Res e a

newtype

newtype

newtype

newtype

Fer e r

Fer e r

Fer (m

Fer r m

a

Res (Either e ([String], a))

= Fer (r — Either e ([String], a))
= Fer (r — Res e a)

Tak 711 BaKeH KOHKPETHHIN Res e?

* > %) ra-=Fer (r > ma)

= Fer (r - m a)
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[Tpeobpa3yem

newtype Res e a

newtype

newtype

newtype
newtype

newtype

Fer e r

Fer e r

Fer (m
Fer r m

ReaderT

=
3

Res (Either e ([String], a))

= Fer (r — Either e ([String], a))
= Fer (r — Res e a)

Tak 711 BaKeH KOHKPETHHIN Res e?

* > %) ra-=Fer (r > ma)

Fer (r - m a)

a = ReaderT (r = m a)
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[Tpeobpa3yem

newtype Res e a = Res (Either e ([String], a))
newtype Fer e r a = Fer (r — Either e ([String], a))
newtype Fer e r a = Fer (r - Res e a)

Tak 1 BaxKeH KOHKPETHEHINA Res e?
newtype Fer (m :: * > *) r a = Fer (r > m a)

Fer (r - m a)

newtype Fer r m a

newtype ReaderT a = ReaderT (r — m a)

=
3

3ameuaHue o kind polymorphism 8 peaavHocmu
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Bocnonb3yeMcsa

newtype ReaderT r m a = ReaderT (r — m a)
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Bocnonb3yeMcsa

newtype ReaderT r m a = ReaderT (r — m a)

runReaderT :: ReaderT rma = r —> m a
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Bocnonb3yeMcsa

newtype ReaderT r m a = ReaderT (r — m a)

runReaderT ReaderTrma > r - m a

instance Monad m = MonadReader r (ReaderT r m) where
ask = ReaderT $ \r — pure r
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Bocnonb3yeMcsa

newtype ReaderT r m a = ReaderT (r — m a)
runReaderT :: ReaderT rma = r —> m a

instance Monad m = MonadReader r (ReaderT r m) where
ask = ReaderT $ \r — pure r

instance MonadError e (Res e) where
instance PrintConsole (Res e) where
unRes :: Res e a — Either e [String]
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Bocnonb3yeMcsa

newtype ReaderT r m a = ReaderT (r — m a)
runReaderT :: ReaderT rma = r —> m a

instance Monad m = MonadReader r (ReaderT r m) where
ask = ReaderT $ \r — pure r

instance MonadError e (Res e) where
instance PrintConsole (Res e) where
unRes :: Res e a — Either e [String]

g :: (MonadError Err m, PrintConsole m,
MonadReader Integer m) = m ()
rsGunc' :: Integer — Either Err [String]

rsGunc' = unRes . runReaderT g
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Bocnonb3yeMcsa

newtype ReaderT r m a = ReaderT (r — m a)
runReaderT :: ReaderT rma = r —> m a

instance Monad m = MonadReader r (ReaderT r m) where
ask = ReaderT $ \r — pure r

instance MonadError e (Res e) where
instance PrintConsole (Res e) where

unRes :: Res e a — Either e [String]

g :: (MonadError Err m, PrintConsole m,
MonadReader Integer m) = m ()
rsGunc' :: Integer — Either Err [String]

rsGunc' = unRes . runReaderT g
B3nerur?
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[Tpobpoc HecyleCTBEHHBIX 9P(PEKTOB

newtype ReaderT r m a = ReaderT (r — m a)
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[Tpobpoc HecyleCTBEHHBIX 9P(PEKTOB

newtype ReaderT r m a = ReaderT (r — m a)

instance MonadError e m = MonadError e (ReaderT r m) where
throwError = ReaderT . const . throwError

instance PrintConsole m = PrintConsole (ReaderT r m) where
putStrLn = ReaderT . const . putStrlLn
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[Tpobpoc HecyleCTBEHHBIX 9P(PEKTOB

newtype ReaderT r m a = ReaderT (r — m a)

instance MonadError e m = MonadError e (ReaderT r m) where
throwError = ReaderT . const . throwError

instance PrintConsole m = PrintConsole (ReaderT r m) where

putStrLn = ReaderT . const . putStrlLn

@ Pa6otaert! Ho...
o KoMmOuHaTOpPHBIN B3PHIB instance’os
@ Jlo6aBeHMe HOBLIX KJIaCCOB?
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[Tpobpoc HecyleCTBEHHBIX 9P(PEKTOB

newtype ReaderT r m a = ReaderT (r — m a)

instance MonadError e m = MonadError e (ReaderT r m) where
throwError = ReaderT . const . throwError

instance PrintConsole m = PrintConsole (ReaderT r m) where
putStrLn = ReaderT . const . putStrlLn

@ Paboraert! Ho...
o KoMmOuHaTOpPHBIN B3PHIB instance’os
@ Jlo6aBeHMe HOBLIX KJIaCCOB?
ReaderT . const :: m a — ReaderT r m a
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[Tpobpoc HecyleCTBEHHBIX 9P(PEKTOB

class MonadTrans (t :: (* = *) = * — *x) where
1ift :: ma = tma
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[Tpobpoc HecyleCTBEHHBIX 9P(PEKTOB

class MonadTrans (t

(*x > *x) > * = ) where
1ift :: ma = tma

newtype ReaderT r m a = ReaderT (r — m a)
instance MonadTrans (ReaderT r) where
1ift = ReaderT . const
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[Tpobpoc HecyleCTBEHHBIX 9P(PEKTOB

class MonadTrans (t :: (* = *) = * — *x) where
1ift :: ma = tma

newtype ReaderT r m a = ReaderT (r —» m a)
instance MonadTrans (ReaderT r) where
1ift = ReaderT . const

instance {-# OVERLAPPABLE #-} (MonadError e m,

MonadTrans t, Monad (t m)) = MonadError e (t m) where
throwError = 1ift . throwError

instance {-# OVERLAPPABLE #-} (PrintConsole m,

MonadTrans t, Monad (t m)) = PrintConsole (t m) where
putStrLn = 1ift . putStrLn
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[Tpobpoc HecyleCTBEHHBIX 9P(PEKTOB

class MonadTrans (t :: (* = *) = * — *x) where
1ift :: ma = tma

newtype ReaderT r m a = ReaderT (r —» m a)
instance MonadTrans (ReaderT r) where
1ift = ReaderT . const

instance {-# OVERLAPPABLE #-} (MonadError e m,

MonadTrans t, Monad (t m)) = MonadError e (t m) where
throwError = 1ift . throwError

instance {-# OVERLAPPABLE #-} (PrintConsole m,

MonadTrans t, Monad (t m)) = PrintConsole (t m) where
putStrLn = 1ift . putStrLn

kinda kind problem
{-# UndecidableInstances #-}

Ienuc Bysganos Kak gocTuraTh xkejiaeMux 3¢ HeKToB 4 mexkabps 2019 20/28



Pa3noeBaem masbiiie

newtype Fer e r a = Fer (r — Either e ([String], a))
Fer er :: * — %
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Pa3noeBaem masbiiie

newtype Fer e r a = Fer (r — Either e ([String], a))
Fer er :: * — %

newtype Res e a Res (Either e ([String], a))
data ReaderT r m a = ReaderT (r > m a)
ReaderT r (Res e) :: * — =*
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Pa3noeBaem masbiiie

newtype Fer e r a = Fer (r — Either e ([String], a))
Fer er :: * = %

newtype Res e a Res (Either e ([String], a))
data ReaderT r m a = ReaderT (r > m a)
ReaderT r (Res e) :: * — =*

newtype Strs a = Strs ([String], a)
data ExceptT e m a = ExceptT (m (Either e a))
ExceptT e (ReaderT r (Strs a)) :: * — %
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Pa3noeBaem masbiiie

newtype Fer e r a = Fer (r — Either e ([String], a))

Fer er :: * = %

newtype Res e a Res (Either e ([String], a))
data ReaderT r m a = ReaderT (r > m a)
ReaderT r (Res e) :: * — =*

newtype Strs a = Strs ([String], a)
data ExceptT e m a = ExceptT (m (Either e a))
ExceptT e (ReaderT r (Strs a)) :: * — %

newtype Identity a = Identity a
data StateT s m a = StateT (s —» m (a, s))
StateT [String] (ExceptT e (ReaderT r Identity))
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Pa3noeBaem masbiiie

newtype Fer e r a = Fer (r — Either e ([String], a))
Fer er :: * = %

newtype Res e a Res (Either e ([String], a))
data ReaderT r m a = ReaderT (r > m a)
ReaderT r (Res e) :: * — =*

newtype Strs a = Strs ([String], a)
data ExceptT e m a = ExceptT (m (Either e a))
ExceptT e (ReaderT r (Strs a)) :: * — %

newtype Identity a = Identity a
data StateT s m a = StateT (s —» m (a, s))
StateT [String] (ExceptT e (ReaderT r Identity)) :: * — *

StateT [String] (ExceptT e (Reader r)) :: * — =%
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['ronnpyaTail, OTKPOU JIMYUKO

data ReaderT r m a = ReaderT (r — m a)
data Reader r = ReaderT r Identity

runReaderT :: ReaderTrma —> r —> m a
runReader :: Reader r a - r = a
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['ronnpyaTail, OTKPOU JIMYUKO

data ReaderT r m a = ReaderT (r — m a)
data Reader r = ReaderT r Identity

runReaderT :: ReaderTrma —> r —> m a
runReader :: Reader r a - r = a

data ExceptT e m a = ExceptT (m (Either e a))

runkExceptT :: ExceptT em a — m (Either e a)
runExcept :: Except e a — Either e a
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['ronnpyaTail, OTKPOU JIMYUKO

data ReaderT r m a = ReaderT (r — m a)
data Reader r = ReaderT r Identity

runReaderT :: ReaderT r ma — r — m a
runReader :: Reader r a - r = a

data ExceptT e m a = ExceptT (m (Either e a))

runkExceptT :: ExceptT em a — m (Either e a)
runExcept :: Except e a — Either e a
data StateT s m a = StateT (s — m (a, s))
runStateT :: StateT sma — s — m (a, s)
evalStateT :: StateT s ma — s — m a
execStateT :: StateT sma —- s - m s
runState :: State s a - s — (a, s)
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Tak Kak ke 3aryckaThb?

g :: (MonadError Err m, PrintConsole m,
MonadReader Integer m) = m ()
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Tak KakK ke 3anyckKaThb?

g :: (MonadError Err m, PrintConsole m,
MonadReader Integer m) = m ()

runReaderT :: ReaderT rma — (r —» m a)
runReader :: Reader r a - (r - a)
runExceptT :: ExceptT em a — m (Either e a)
execStateT :: StateT sma — s — ms
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Tak KakK ke 3anyckKaThb?

g :: (MonadError Err m, PrintConsole m,
MonadReader Integer m) = m ()

runReaderT :: ReaderT rma — (r —» m a)
runReader :: Reader r a - (r - a)
runExceptT :: ExceptT em a — m (Either e a)
execStateT :: StateT sma — s — ms

instance Monad m = PrintConsole (StateT [String] m) where
putStrLn s = modify (++ [s])

rsGunc'' :: Integer — Either Err [String]
rsGunc'' = runReader . runExceptT . flip execStateT [] $ g
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HUTOro: aBOIIOIIUS

-- MOHOMWTHasA MoHaga Fer’
rsGunc = unfFer g

-- KOMMO3WTHasA MoHaga Res ™ B “ReaderT Integer
rsGunc' = unRes . runReaderT g

-- MONHOCTbI pa3feTbii cTek u3 StateT [String]’,

- "ExceptT Error , "ReaderT Integer wu "Identity’
rsGunc'' = runReader . runExceptT . flip execStateT [] $ g
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The Good, the Bad and the Ugly

@ IImrocel
» Ilepencnonb30BaHUE
» KoMIo3upyeMmocCThb
@ Munycsl MTL-style
» HeBO3MOXKHOCTL HacjlauBaHUS OMHOTUITHBIX OrPaHNYEeHUN
f :: (MonadReader GlobalConf m, MonadReader LocalConf m) =
@ MuHnycH TpaHhOopMepOB
» CKOpOCTE PaboTHI (IOCTOSTHHEIE TI€PETIaKOBKH)
» OrpaHMYEeHHOCTH 00PabOTUYNKOB
MOKHO CHSTBH TOJIBKO BepXHHUE TpaHCHOopMepEH!
ITpuBsizKa K KOHKPETHHIM TpaHcopMepaMm B oOpaboTunKax
OrpaHUyYeHHOCTD IEPEeYIOPSIH0YeHU
» CBou MoHafH Ha 6a3e TpaHCcHOPMEPOB YACTO HEYTOOHE
>> lift . 1ift . 1ift . op »=
o IlogBomHBIE KAMHU
» MHoro 4To mepxkutcs Ha OverlappableInstances
» MHOTIma B3PLIBAETCS BEIBOM THUIIOB
» HeunTaeMelie OMIUOKN TUIIU3AUHN
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Bcé He Tak mjaoxo

Freer monad

g :: (Member (Error Err) eff, Member Console eff,
Member (Reader Integer) eff) = Eff eff ()
g = do
X <« ask
when (x = 0) $ throwError DivByZero
putStrLn' $ "100/x is " ++ (show $ 100 “div’ x)
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Bcé He Tak mjaoxo

Capabilities

g :: (HasThrow "arith" Err m, HasConsole "cons" m,
HasReader "arg" Integer m) = m ()

g = do

x ¢ ask @"arg"

when (x = 0) $ throw @"arith" DivByZero
putStrLn @"cons" $ "100/x is " ++ (show $ 100 “div" x)
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Bcé He Tak mjaoxo

Capabilities

g :: (HasThrow "arith" Err m, HasConsole "cons" m,
HasReader "arg" Integer m) = m ()
g = do
x ¢ ask @"arg"
when (x = 0) $ throw @"arith" DivByZero
putStrLn @"cons" $ "100/x is " ++ (show $ 100 “div’ x)

U mMHOTOE Ipyroe...
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Bce

KeJtaeMbIx 3 exT




