Ecnu Bbl BUANTE 4TO-TO HEOBbIYHOE, MPOCTO coobwmnTe MHe.

[lpeobpa3oBaTenm MoHan

B HEeCKOJIbKMX MPOLLJIbIX YaCTSaX CEPUM, Mbl N3YHUIIN MHOXKECTBO HOBbIX MOHafA. B 3 4acTun Mol
YBUOENN KaK YacTOo BELLM KaK Maybe M I0 MOryT 6bITb MOHagaMu. 3aTeM B 4 N 5 4acTax Mbl
n3y4mnum Reader, Writer n State moHagbl. C 3TMMK MOHaZaMM Ha Nosce, Bbl BO3MOHO AyMaeTe Kak

MO>XHO X 00beanHATL. OTBET, KakK Mbl 0OOHApPY»X1 B 3TOW 4YacTu, 3TO NpeobpasoBaTenn MoHag.

C noHUMaHnem MoHag, Bbl OTKpbiBaeTe 6onblue Haskell Bo3amo)xHoOCTen. Ho BaM BCE eLé HY KHbI

noen 6ubnnotek Haskell, KOTOpbI MO3BONIAT BaM UX UCMbITaTb.

[Tpmep MoTuBaL N

PaHee, Mbl y)kKe BUOeNN Kak MOHaZa maybe nmomoraeT musbe)xaTb TpeyrosibHUKa cyabbbl wabnoHoB
Koda. be3 HMX, HaM HY>KHO NMPOBEPATb Ka KAy PYyHKLUMIO Ha ycrnex. OgHako, NnpuMepbl Ha

KOTOpPbIE Mbl CMOTPWUM, FOe BCE SABNSIETCHA YNCTbIM KOLOM npeanosaraeT cneayoulee:

mainl :: I0 ()
mainl = do
maybeUserName <- readUserName
case maybeUserName of
Nothing -> print "Invalid user name!"
Just (uName) -> do
maybeEmail <- readEmail
case maybeEmail of
Nothing -> print "Invalid email!"
Just (email) -> do
maybePassword <- readPassword
Case maybePassword of
Nothing -> print "Invalid Password"

Just password -> login uName email password



readUserName :: I0 (Maybe String)
readUserName = do
putStrLn "Please enter your username!"
str <- getlLine
if length str > 5
then return $ Just str

else return Nothing

readEmail :: I0 (Maybe String)
readEmail = do
putStrLn "Please enter your email!"
str <- getlLine
if '@' “elem” str & '.' “elem’ str
then return $ Just str

else return Nothing

readPassword :: I0 (Maybe String)
readPassword = do
putStrLn "Please enter your Password!"
str <- getlLine
if length str < 8 || null (filter isUpper str) || null (filter isLower str)
then return Nothing

else return $ Just str

login :: String -> String -> String -> IO ()

B aToM npmnMmepe, BCe€ Halln NoTeHLUaJibHblIE I'Ip061'leMbI KoOga nayTtT n3 I0 MOHaA bl. Kak Mbl MOXe

MCMNoIb30BaTb Maybe MOHaAy Korpha Mbl y>XKe BHYTPU APYro MOHaAabl?

[lpeobpa3oBaTenm MoHan

K c4acTblo, Mbl MOXKEM MOJIYYUThb XKeslaeMoe rnoBeaeHne Ncnonb3lys npeobpasoBaTeny MoHapg ons
obbeanHeHuns. B aTom npumepe, Mbl 0bepHeM 10 AeNCTBUEE BHYTPb Npeobpa3oBaHHOW MOHaabl

MaybeT .



MNpeobpa3osaTenn MoHapg 3To ob6epToYHbIA TUN. B obuiem napaMmeTpusvpyeMblin 4pyrum
MOHaAN4YeCKUM TUMNOM. 3aTeM Bbl MOXKETE 3anyCTUTb A4EeNCTBUE U3 BHYTPEHHEN MOHaAbl, B TO
Bpems rnoka gobasssgeTe Bawe cobCTBEHHOE NMoBeAeHMe ONs AeNCTBUSA 0O6beanHEHNS B HOBYIO
MoHany. Obwunn npeobpaszoBaTenb nobaBnseT T B KOHeL CyLLeCTBYyOLWeNn MoHaabl. Huxe

npeacTaB/ieHHO onpeaenieHne MaybeT :

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

instance (Monad m) => Monad (MaybeT m) where
return = 1ift . return
x >>= f = MaybeT $ do
vV <- runMaybeT x
case v of
Nothing -> return Nothing
Just y -> runMaybeT (f y)

MaybeT cam o cebe 310 newtype. OH cogep>xnT 06epTKy Had 3Ha4YeHneM Maybe . ECAv TN m 3TO

monad , Mbl MOXKEM TaK Xe cAeJlaTb MOHaay U3 MaybeT .

MpeacTaBuM Hal NpuMep. Mbl XOTUM UCMOJIb30BaTb MaybeT Ansi obopaymBaHus I0 MOHaAbl,
4TOObI 3aMYyCTUTL I0 AENCTBUSA. DTO 3HAYMT, YTO HAlla HOBAst MOHaZa MaybeT I0 . Hawwwu Tpu
BCMOMOraTesibHble PYHKLMN BCE BO3BPALLAIOT CTPOKU, MO3TOMY Ka)Kaas U3 HUX NoslyyYaeT Tun
MaybeT I0 String . [ONns npeobpa3oBaHUa CTaporo I0 KoAa B MaybeT MOHany, BCE, YTO HYXKHO -

0b6epHyTb I0 OeNncTBME B MaybeT KOHCTPYKTOP.

readUserName' :: MaybeT I0 String
readUserName' = MaybeT $ do
putStrLn "Please enter your Username!"
str <- getlLine
if length str > 5
then return $ Just str

else return Nothing

readEmail' :: MaybeT IO String
readEmail' = MaybeT $ do
putStrLn "Please enter your Email!"
str <- getlLine

if length str > 5



then return $ Just str

else return Nothing

readPassword' :: MaybeT IO String
readPassword' = MaybeT $ do
putStrLn "Please enter your Password!"
str <- getlLine
if length str < 8 || null (filter isUpper str) || null (filter isLower str)
then return Nothing

else return $ Just str

Tenepb bl MOXXeM 06epHYTb BCe TPU 3TUX Bbi30Ba B 04HO MOHaANYeckoe AencTBue, n caenatb
NpoOCTOe CpaBHEHWE A1 NOJlyYeHUs pe3ynbTaTa. Mbl BOCMOJIb3yeMcCsl runMaybeT dyHKUMEN ons

pa3BepTbiBaHNSA 3HA4YeHUsA Maybe W3 MaybeT :

main2 :: I0 ()
main2 = do
maybeCreds <- runMaybeT $ do
usr <- readUserName
email <- readEmail
pass <- readPassword
return (usr, email, pass)
case maybeCreds of
Nothing -> print "Couldn't login!"

Just (u, e, p) -> login u e p

N 3TOT HOBbLIN KO 64yeT MMeTb NpaBuIbHOE MPOCTOE NoBeAeHMe AN Maybe MOHazabl. Ecnu

Kakas-To (hyHKUMS read ynafeT, Hall KoA Cpa3y Xe BepHeT Nothing .

[JobaBneHune ypoBHEN.

BOT 1 Mbl OXXAaAUCb OONT0XXAAaHHOE YacTu 0 npeobpa3oBaTensix MOHa. Tak Kak Hal
HOBOCO3aHHbIA TN caM no cebe MoHala, Mbl MexxeM 06epHyTb €€ BHYTpU APYroro
npebopa3oBaTens. Mo4TN BCe pacnpoCTpaHHEHble MOHaAbl MMeloT npeobpa3oBaTesb TUMa, MaybeT

B TOM 4Yncne, 3To npe06pa3OBaTenb nonsa obblyHOM Maybe MOHaAbl.



Ons 6bICTpoOro Nnpumepa, NPeanonoXnM, y Hac ecTb Env TUN COAEPXKaLLUA NONb30BaTEIbCKYHO
NHopMaLnio. Mbl MoXXeM 06epHYTb 3TO OKpy>XxeHne B Reader . O4HAKO, Mbl XOTY BCE elle MMeTb
AOCTYN K I0 (hYHKLMOHaNbHOCTMW, MO3TMY Mbl BOCMOJIb3YMCS Reader npeobpa3oBaTesieM. 3aTem

obepHeM pe3ynTaT C MOMOLLbIO MaybeT .

type Env = (Maybe String, Maybe String, Maybe String)

readUserName'' :: MaybeT (ReaderT Env I0) String
readUserName'' = MaybeT $ do
(maybeOldUser, , ) <- ask

case maybeOldUser of

Just str -> return $ Just str

Nothing -> do
-- 1ift allows normal IO functions from inside ReaderT Env I0!
lift $ putStrLn "Please enter your Username!"
input <- lift getlLine
if length input > 5

then return (Just input)

else return Nothing

3aMeTUM, 4TO Y HaM HY>XHO MCMNOJIb30BaTb lift ANS 3anycka I0 PYHKUWUWU getline . B
npeobpa3oBaTesie MoHaAbl, lift (PYHKLMUSA NO3BOJISET HAM 3aMNyCTUTb AENCTBUS HUXXENeXallen

MOHafAbl. DTO NoBeAeHMe 3axBaTblBaeTCs KJJACCOM MonadTrans :

class MonadTrans t where

1ift :: (Monad m) =>ma ->tma

Mcnonb3oBaHue lift B ReaderT Env I0 OENCTBMW NO3BASET I0 pyHKUMUA MIcnosb3oBaHMeE TUMa

wabsoHa 13 Knacca, Mbl MOXKEM 3aMEHUTb Reader Env Ha t M I0 Ha m.

BHyTpu MaybeT (ReaderT Env I0) (hyHKLUW, Bbi3blBaeMOWM lift MO3BONAET BaM 3anyCTUTb
(pyHKUMIO Reader . HaM He HY>KHO TO 4YTO BbIlLE, Tak Kak Habop Koga NeXuT B Reader OeNCTBUN B

obepTKe MaybeT KOHCTPYKTOpa.

YT06bI NOHATL MO NNPTUHIA, NOJYMaNTe O YPOBHE BalLe MOHaAbl Kak 0 cTeke. Korga Bbl
nmeeTe ReaderT Env I0 OeWCTBME, NPeACTaBbTe, YTO Reader Env MOHaJa cBepxy IO MoOHagbl. I0
LEeNCcTBUE NeXXUT Ha HUXXHEM ypoBHe. Mo3ToMy, 4Tobbl 3anNyCTUTbL BCE 3TO AEJI0 C BEPXHEro C/os,

BaM HY>XHO CHa4aJla NoOAHATbLCA. Ecnun Baw cTek nmeeT Bonblie 4eM 2 C/0S, Bbl MOXETE



noAHNMaTbCA HECKOJIbKO pa3. Bbi3biBas ABa>kabl MaybeT (ReaderT Env I0) MOHaAy NMo3BOJINT BaM

BbI3blBaTb I0 (QYHKLMIO.

He ynobHO Ka)kAblil pa3 3HATb CKOIbKO pa3 Tebe HY>XXHO BbI3biBaTb (YHKUMIO lift 019 NoayyYyeHus
Tekyuwero ypoBHsi. OTctofia BCNoMoraTesibHas (YHKIANSA YacTo UCMOb3yeTcs A1 3Toro.
Bnobasok, nocne npeobpa3oBaHNs MOHAAbl, MOXKHO 3aMyCTUTb HECKO/IbLKO YPOBHEN, TUMbI MOFyT

CTaHOBUTCA CcnoXHee. MoaToMy 06bIYHO NCNONb3YOT 6UGINOTEKY synonyms .
type TripleMonad a = MaybeT (ReaderT Env I0) a

performReader :: ReaderT Env I0 a -> TripleMonad a

performReader = 1ift

performI0 :: I0 a -> TripleMonad a
performI0 = lift . lift

Tunoknaccobl

B KayecTBe NMoxo)xen naeun, ecTb typeclass KOTOPbIA MO3BOASET HaM cAefNaTb onpeaeneHHble
NnpennoioXXeHNs 0 cCTeke MoHaabl. g npruMepa, Bac YacTO He BOJIHYET, YTO MMEHHO B CTEKE, HO

BaM Hy>XeH I0 rge-to BHyTpwW. B 3TOM 1 3aksto4aeTcs uesb UCNoJib30BaHNA Mondal0 TuMokJsacca.

class (Monad m) => MonadIO m where

1iftI0 :: I0 a -> m a
We can use this behavior to get a function to print even when we don't know its exact monad:

debugFunc :: (MonadIO m) => String -> m ()
debugFunc input = 1iftIO0 $ putStrLn ("Successfully produced input: " ++ input)

Ha>xe He CMOTpPA Ha TO, 4TO beHKLI,I/IFI ABHO HE HaxXoAuUTCsA B MaybeT I0, Mbl MOXKEM HanNMcaTb Hally

BEPCUIO main (PYHKUUW 4TOObI MCMOJIb30BATL €€.

main3 :: I0 ()
main3 = do

maybeCreds <- runMaybeT $ do



usr <- readUserName'
debugFunc usr
email <- readEmail'
debugFunc email
pass <- readPassword'
debugFunc pass
return (usr, email, pass)
case maybeCreds of
Nothing -> print "Couldn't login!"

Just (u, e, p) -> login u e p

44 BB HE MOXeTe, B 06wiem, 06epHyTb APYryto MOHaJy C MOMOLLbIO I0 MOHAaAbI
ncnonb3ys npeobpasoBaTesnb. OAHAKO, MOXKHO cAenaTb APYyroe MoHaanyeckoe

3Ha4vyeHue 4Tobbl BpeHyTb TUM I0 OEeNCTBUS.

func :: I0 (Maybe String)

-- This type makes sense

func2 :: IO T (ReaderT Env (Maybe)) string

-- This does not exist

BbiBOObl

Tenepsb, Bbl 3HaeTe, Kak 00beANHSATb Ball MOHaAbl, Bbl MOYTW 3aBEPLUNIA MOHUHMaHNE
KJtO4EBbIX naen! Bbl, BO3MOXHO, XOTUTE NoNpoboBaTbh Ha4YaTb NMMCAaTb AOCTATOYHO CJIOXKHbINA KOL,.
Ho, 4T0bbl Hay4YnTbCA BNafeTb MOHaAaMu, BaM HY>KHO 3HaTb Kak AeslaTb CBOO COBCTBEHHYO
MOHaZy, U A1 3TOro BaM HY>XHO MOHATb NOC/AefHo naet. 9To nges Tmna laws . Kaxxaas
CTPYKTYpa, KOTOPYIO Mbl MPOLLAN B 3TOM YaCTW NeKUMin, CBs3aHa C laws . M1 4T0ObI BalLm npumepsl
UMEeJSIN CMbICJ1, OHU AOJIKHbI CnefloBaTb laws (T.e. 3aKOHY). MNpoBepbTe 7 rnaBy, 4TOObI MOHSATD,

NMOoOHMNMaeTe JI Bbl HTO MPONCXOOUNT.
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