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Control . Monad. STM

data STM a

atomcally:: STMa -> 10 a

retry .. STM a

or El se ;. STMa -> STMa -> STM a

catchSTM :: STM a —> (Exception —> STMa) -> STM a
data TVar a

newTVar a —> STM (TVar a)

readTVar :: TvVar a —> STM a
witeTVar:: TVar a —> a —> STM ()

& Synchronizace

incS:: TVar | nt->QSem>I 0O

)

(
incS x s = do atomically $ do v <- readTVar x

dol ncS:

witeTVar x (v + 1)
signal @Sems 1
clnt => Tvar Int => 10 ()

dolncS nr = do s <- newQSem 0O

w3 = do

sequence_ (replicate n $ forklO (incSr s))
sequence_ (replicate n $ wait @QSem s)

r <— atomcally (newlVar 0)

dol ncS 100000 r

X <— atomcally (readTVar r)

put StrLn (show x)

# Financni transakce
transfer :: Account -> Account -> Int -> 10 ()
transfer fromto anount = atomically $ do w thdraw from anount

deposit to anount

type Account = TVar Int

withdraw :: Account -> Int —> STM ()
w thdraw from ambunt = do bal <- readTVar from

witeTVar from (bal - anount)

[imtedWthdraw from anount = do bal <- readTVar from

& Cekani

produce
produce

consune
consune

if anmount > 0 &% anount > bal

then retry

el se witeTvar from (bal - anount)
na uda ost
c:TVar [Int]—->Int->10 ()
g n =do atomcally $ do s <- readTVar ¢

witeTVar g (n : s)
c:TVar Int->TVar [Int]—->10 ()
e g =do s <- atomcally $ do | <- readTVar q
if length | < 100 then retry
el se do witeTVar g (drop 100 |)
return (take 100 1)
put StrLn (show $ sum s)
atomically $ do k <- readTVar e
witeTVar e (k-1)
S <— atomcally (newlVar [])
e <— atonically (newlVar 10)
sequence_ (replicate 10 $ (forklO $ consune e s))
mapM_ (\n —> forkl O (produce s n)) [1..1000]
atomcally $ do ne <- readTVar e
if ne/=0then retry else return ()
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GADT, zobecnéné al gebrai cké typy
RozSiteni, |ze zapnout pomoci —XGADTs

data Terma where Lit Int —> Term I nt

Succ . TermlInt —> Term | nt
IsZero :: TermInt —> Term Bool
| f .. TermBool -> Terma -> Terma -> Terma
Pai r . Terma -> Termb —-> Term (a, b)
eval :: Terma —> a Tatypovasignaturaeval uje dileZita, bez ni to nefunguje
eval (Lit i) =i
eval (Succ t) =1 + eval t
eval (lsZero t) = eval t ==
eval (If b el e2) =if eval b then eval el else eval e2

eval (Pair el e2) (eval el, eval e2)
Funguje dokonce i

eval :: Terma -> a —> a

eval (Lit i) j = 1+

When pattern—matching against data constructors drawn from a GADT, for example in a case expression, the following
rules apply:

# thetype of the scrutinee must berigid.

& thetype of the entire case expression must be rigid

» thetype of any free variable mentioned in any of the case alternatives must be rigid.

A typeisrigidif it is completely known to the compiler at its binding site. The easiest way to ensure that a variable has
arigid typeisto giveit type signature. For more precise details see Simple unification—based type inference for GADT.

Safelisty
data Enpty
dat a NonEnpty

data SafeList x y where Nil :: SafeList x Enpty

Cons:: x —> SafelList x y -> SafelList x NonEnpty
saf eHead :: SafeList x NonEnpty -> x
safeHead (Cons x ) = X

Ale co funkce
silly O
silly n| n>0

Ni |
Cons n $ silly (n-1)

M{Zeme uvolnit podminky na Cons a ziskat
dat a Not Saf e

data Safe
data MarkedList t u where Nil :: MarkedList t Not Safe
Cons :: t —> MarkedList t y —> MarkedList t z
saf eHead i MarkedLi st x Safe —> x
saf eHead (Cons x ) = X
silly O = Nil
silly n|] n>0 = Cons () $ silly (n-1)

GADT zobecriuji existencidlni datové typy
data Foo = forall a. MFoo a (a —> Bool)
data Foo’ where MKFoo :: a —> (a->Bool) —-> Foo’

GADT skontexty u parametr(l zpfistupiiuji po pattern—matchingu pfislusné dictionaries
data Set a where MSet :: Eq a => [a] —> Set a
Je tu rozdil oproti Haskell 98 deklaraci data Eq a => Set’ a = MSet’ [a]!

makeSet :: Eq a => [a] —> Set a
nmakeSet xs = MSet (nub xs)
insert :: a —> Set a —> Set a
insert a (MkSet as) | a ‘elem as = MSet as
| otherw se = MkSet (a:as)
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Mohou poskytovat explicitni dictionaries

data Num nst a where MKNum nst :: Numa => Numl nst a
intlnst :: Numnst Int

intlnst = MKNum nst

plus :: Numnst a ->a ->a —> a

plus MKkNuminst p q =p + ¢
Rychl é Stringy

String ma velky overhead —— je to (Iiny) seznam odkaz(l na 32bitové chary

Existuje proto typ Dat a. Byt eSt r i ng, nad kterym jsou definovany klasické operace pro Wor d8

enpty singleton pack unpack cons snoc append head uncons last tail init null

| ength map reverse intersperse intercalate transpose foldl foldl 1l foldr foldrl
concat concat Map any all maxi mum m ni mum scanl scanl 1l scanr scanrl mapAccumnlL
mapAccunR mapl ndexed replicate unfoldr unfoldrN take drop splitAt takeWile

dr opWi | e span spankEnd break breakEnd group groupBy inits tails split splitWth
i sPrefixOF isSuffixOF islnfixOF isSubstringOf findSubstring findSubstrings el em
notElemfind filter partition index elem ndex el em ndi ces el em ndexEnd fi ndl ndex
findlndices count zip zipWth unzip sort copy packCString packCStringlLen
useAsCString useAsCStringlLen getLine getContents putStr putStrLn interact
readFile witeFile appendFile hGetLine hGet Contents hGet hGet NonBl ocki ng hPut
hPut Str hPut StrLn

Typ Dat a. Byt eSt ri ng. Char 8 mametody s Char em misto Wor d8, z Char U se pouZivajenom 8 bitd.

Obartyto typy maji cely string v jednom kusu paméti —— existuji i liné varianty

Dat a. Byt eStri ng. Lazy aDat a. Byt eSt ri ng. Lazy. Char 8, které pracuji s chunky po 64k.

Implementace Dat a. Byt eSt ri ng jeviditelnav Dat a. Byt eStri ng. | nt er nal :
data ByteString = PS ! (ForeignPtr Wrd8) !Int !Int

fronfForei gnPtr :: ForeignPtr Wrd8 —> Int —> Int -> ByteString
toForeignPtr :: ByteString —> (ForeignPtr Wrd8, Int, Int)

w2c :: Wrd8 -> Char

c2w :: Char -> Wrd8

PretizZzené reteézcové literaly
Nutno zapnout rozsifeni pomoci —XOver | oadedSt ri ngs
class IsString a where fronString :: String —> a

Jedina defaultni instance je
i nstance IsString [Char] where fronString = id
ale kazdy Byt eSt r i ng definuje svoji vlastni instanci

Regul arni vyrazy
Obecny interface pro libovolny regexpovy engine Text . Regex. Base
cl ass Extract source where
before :: | nt->source->source after :: Int -> source -> source
enpty :: source extract :: (Int, Int) —-> source —> source
instance Extract String, instance Extract ByteString

cl ass Extract s => RegexLike r s where

mat chAl | : : r —=>s—>[ Mat chArr ay] mat chAl | Text : : r =>s—>[ Mat chText s]
mat chOnce: : r —>s—>MaybeMat chAr r ay mat chOnceText : : r —>s—->Maybe(s, Mat chText s, s)
atchCount : : r—>s->I nt mat chTest : : r —>s—>Bool

cl ass RegexLike r s => RegexContext r s target where

match :: r -> s -> target matchM :: Monad m=>r -> s -> mtarget
Existuji instance typu RegexLi ke a b => RegexContext a b Neco, kdeNeco je
Bool Int ()
(MatchOf f set, MatchLength) (b,b,b), (b,b,b,[b]), (b, MatchText b, b)
Mat chArray [ (MatchOf fset, MatchLength)] [b] (MatchResult b) (Array Int b)
[Array Int b] [MatchArray] [MatchText b] [[Db]]
type MatchOffset = Int type MatchLength = Int
type MatchArray = Array Int (MatchO fset, MatchLength)
type MatchText source = Array Int (source, (MatchOffset, MatchLength))
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(=~)::(RegexMaker Regex ... s, RegexContext Regex sl t)=>sl->s->t
(=~~)::(RegexMaker Regex ... s, RegexContext Regex sl t, Mmnad m=>sl->s->mt
Grepje pak
main = do a<-get Args
case a of [r] ->grep r
ot herwi se->put StrLn "Usage: grep regex"
where grep r = interact $ unlines . (filter (=~r)) . lines
Implementace
Backend G oupi ng? PCSI X/ Per | Speed Native | npl?
regex—posi X Yes PCSI X very sl ow No
regex—par sec Yes PCSI X, Per | sl ow Yes
regex-tre Yes POsI X f ast No
regex-tdf a Yes PCsSI X f ast Yes
regex—pcre Yes Per | f ast No

regex—df a No POSI X f ast Yes




