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Chat ovaci server
i nport Control.Mnad; inport Control.Concurrent; inport Data.List
i nport NetworKk; i nport System i nport System 10O

hPutStrLn h ("New user " ++ n)
hPut StrLn h (n++": "++m)
hPut StrLn h ("User " ++ n ++ " | ogged out")

nNsEg_new n h
nmsg_nmsg n mh
nmsg_out n h

user_new n h hs :I et hs' = (n,h):hs in mapM (nmsg_new n.snd) hs’ >>return hs’
user_nmsg n mhs mapM_(nmsg_nmsg n m snd) hs>>return hs
user _out n h hs —I et hs’'=delete (n,h) hs in mapM(rng out n.snd)hs’ >>return hs’
user_kic n hs = mapM_ hd ose [h|(n’,h)<-hs,n==n"] >> return hs

hGet LineNoCr h = liftM (delete '\r’) $ hGetLine h
serve_client mh = do hSetBuffering h LineBuffering
n<-hGet Li neNoCr h
put M\ar m (user_new n h)
forever (hGetLineNoCr h >>= putWar muser_nsg n) ‘catch’
\e->putWar m$ user_out n h
server _listen ms = forever $ accept s >>= \(h,_, )->forklO $ serve _client mh
server_console m = forever $ getlLine >>= \s- ~>case words s of
["quit"] -—->putMWar m (\hs—>exitWth ExitSuccess)
["kick", n] —>put War m (user_kic n)
["users"] —->putWar m (\ hs—->mapM (put StrLn.fst)hs>>return hs)
ot herwi se —>return ()
server port = do s<-listenOn $ Port Nunber port
nmK—newEnpt y MWar
forkl O (server_listen ms)
forkl O (server_console m
l et work hs = takeMar m >>= ($hs) >>= work
work []

mai n = do a<-get Args
case a of [p] -> withSocketsDo $ server $ from nteger $ read p
ot herwise —> putStrLn "Usage: chats port_nunber”

Interface fronty

nodul e Queue (Queue(..)) where

cl ass Queue g where
none::q a
enpty::q a—>Bool

head: : q a->a
tail::q a—>q a
snhoc::a->gq a->q a

Kl asi cka fronta

nodul e C assic (C assic,none) where
i mport Queue(Queue); inmport qualified Queue

data Classic a = Cassic [a] [a] deriving Show
none: : C assi ¢ a; none=Queue. none

-— I npl enent ati on
check (Classic [] t) = Classic (reverse t) []
check otherw se = otherw se

i nstance Queue C assic where
none = Classic [] []
enpty (Cassic h ) = null h

head (Cassic (h: ) ) h
tail (Cassic (_:hs) t) check $ dassic hs t
snoc x (Classic ht) check $ dassic h (x:t)
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Pouziti fronty

nodul e Test where

i nport Queue( Queue)
import qualified Queue; inport qualified Cassic; inport qualified Arortized

pushOne: : (Queue g)=>q Int->q Int
pushOne q = Queue.snoc 1 ¢

test::(Queue g, Enum a, Num a, Show (g a))=>q a—>1 0 ()
test q = putStrLn $ show $ foldl (flip Queue.snoc) q [1..100]
-— Pouziti: test d assic.none

Liné anorti zovana fronta

nodul e Anortized (Anortized, none) where
i nport Queue(Queue); inport qualified Queue

data Anortized a = Anortized !Int [a] !Int [a] deriving Show
none: : Anorti zed a; none=Queue. none

—— I npl enentation
check (Anortized Ih hlt t) | Ih<lt = Anortized (Il h+lt) (h++reverse t) O []
check otherw se = ot herw se

i nstance Queue Anortized where
none = Anortized 0 [] O []
enpty (Anortized _h _ ) = null h

head (Anmortized _ (h:_) _ ) =h
tail (Anortized lenh (_:hs) lent t) = check $ Anortized (lenh-1) hs lent t
snoc X (Anortized lenh h lent t) = check $ Anortized |l enh h (lent+1) (x:t)

Realtine fronta

nodul e Realtine (Realtinme, none) where
i mport Queue(Queue); inmport qualified Queue

data Realtine a = Realtinme {getH getT,getS::[a]} deriving Show
none: : Real time a; none=Queue. none

-— I npl enent ati on

rotate [] [y] acc = y:acc

rotate (x:xs) (y:ys) acc = x:rotate xs ys (y:acc)

Realtime h t ss
let h"=rotate ht [] in Realtine h® [] K’

work (Realtime h 't (s:ss))
work (Realtinme ht [])

i nstance Queue Real time where
none = Realtime [] [] []

enpty g = null (getH q)

head g = head (getH Q)
tail g = work $ q {getH=tail (getH q)}
snoc x q = work $ q {getT=x:getT q}

nodul e Deque (nodul e Queue, Deque(..)) where
i mport Queue

cl ass (Queue q)=>Deque q where
last::q a->a
init::q a—>q a
cons::a->q a->q a
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Li né anorti zovana Deque
nodul e AnortizedDE (Anorti zedDE, none) where
i nport Deque( Queue, Deque); inport qualified Deque

data AnortizedDE a = AnortizedDE !'Int [a] !'Int [a] deriving Show
none: : Anorti zedDE a; none=Deque. none

-— I npl enent ati on
check (AnortizedDE |h h It t)
| 1h>2*t+1 = let |h=(lh+lt) “div' 2
in AnmortizedDE | h’ (take Ih’” h) (Ih+lt-Ih") (t++reverse (drop [h’ h))
| 1t>2*Ih+1l = let It'=(lh+lt) “div' 2
in AnortizedDE (I h+Hlt-It’) (h++reverse (drop It’ t)) It’ (take It’ t)
check otherw se = ot herw se

i nstance Queue AnortizedDE where
none = AnortizedDE O [] O []
enpty (AnortizedDE |h _ It ) = lh+lt==

head (AnortizedDE _ (h:_) _ ) =h
head (AnortizedDE _[h]) =nh
tail (AmortizedDE Th (_:hs) It t ) = check $ AmortizedDE (1 h-1) hs It t
tail (AnortizedDE [t]) = none
t ) =

snoc X (AnortizedDE | h h It check $ AnortizedDE Ih h (It+1) (x:t)
i nstance Deque AnortizedDE where
| ast (AnmortizedDE _ o (tr)
| ast (AnortizedDE _ [t] _ )
init (AnortizedDE Th h Tt (_:ts))
init (AnmortizedDE _ [ h] _
cons x (AnortizedDE [h h It t )

t

t

check $ AnortizedDE Ih h (It-1) ts
none

check $ AnortizedDE (I h+1) (x:h) It t

Spoj ovatel né fronty

nodul e Cat enabl eQueue(nmodul e Queue, Cat enabl eQueue(..)) where
i mport Queue

cl ass Queue c=>Cat enabl eQueue c where
(++)::c a—>c a—->Cc a

Rekur zi vni spoj ovatel na fronta
nodul e RecCQueue( RecCQueue, none) where
i mport Queue( Queue); inport qualified Queue
i mport Cat enabl eQueue( Cat enabl eQueue); inport qualified Catenabl eQueue

dat a Queue g=>RecCQueue g a = Enpty | Node a (gq (RecCQueue q a))
none: : (Queue q)=>q z->RecCQueue g a; none _ = Catenabl eQueue. none

-— | npl enent ati on
link (Node x q) other = Node x (Queue.snoc other Q)

i nstance Queue g=>Queue (RecCQueue q) where
none = Enpty
enpty Enpty = True
enpty _ = Fal se

head (Node x Q) X
tail (Node x Q) |f Queue. enpty q then Enpty else IinkAll q

where linkAll g = let (gl, gs)=(Queue. head q, Queue.tail Qq)

inif Queue.enpty gs then ql else link g1 (linkAll q@s)
snoc x q = q Catenabl eQueue. ++ (Node x Queue. none)
i nstance Queue g=>Cat enabl eQueue (RecCQueue q) where

Enpt y++x = X
X++Empty = x
X ++ y =

ink x vy
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Random access |ists
nodul e RALi st (RAList(..)) where
class RAList | where
none: : | a; enpty:: |l a->Boo
head: : | a-—>a; tail:: 1 a—> a; cons::a->l a-> a
| ookup::Int-> a->a; wupdate::Int->a-> a-> a

Bi nary random access i st
nodul e Bi nRALI st ( Bi nRALI st, none) where
i nport RAList(RAList); inport qualified RAList;

data LTree a = Leaf a | Node (LTree a) (LTree a); data Digit a = Zero | One (a)
new ype BinRAList a = BinRAList [Digit (LTree a)];

none: : Bi nRALi st a; none=RALi st. none

——I mpl erent at i on
consTree t []
consTree t (Zero:l)
consTree t (One u:l)
unconsTree [One t]

[One t]
One t @ |
Zero : consTree (Node t u) |

(t, [1)

~Funnnnn

unconsTree (One t:|I) (t, Zero:l)

unconsTree (Zero:l) l et (Node a b,l’)=unconsTree | in (a,One b:l")

alterTree s i f (Onet:l) | i<s =let (x,t’)=alterBTree s i f t in (x,0net’:1l)
alterTree s i f (t:l1) =1let (x,1")=alterTree (s+s) (i-s) f I in (x,t:1")
alterBTree s 0 f (Leaf a) = (a, Leaf $ f a)

alterBTree s i f (Node x y) = let s2=s'div'2

(al ,x’)=alterBTree s2 i f x
(ar,y’)=alterBTree s2 (i-s2) f vy
inif i<s2 then (al,Node x' y) else (ar,Node x y’)
i nstance RALi st Bi nRALi st where
none=Bi nRALi st []; enpty (BinRAList |) = null |

cons x (BinRAList |I) = BinRAList $ consTree (Leaf x) |

head (BinRAList |) = let (Leaf x,_)=unconsTree | in X

tail (BinRAList |) =1let (_,I")=unconsTree | in BinRALi st |
| ookup i (Bi nRALi st 1) fst $ alterTree 1 i id |

| =
update i x (Bi nRAList I) Bi nRALi st $ snd $ alterTree 1 i (const Xx)

Skew random access |i st
nodul e SkewRALi st ( SkewRALi st, none) where
i mport RALi st(RAList); inport qualified RAList;

data Tree a = Leaf a | Node a (Tree a) (Tree a)
newt ype SkewRALi st a = SkewRAList [(Int, Tree a)]
none: : SkewRALi st a; none=RALi st. none
——I mpl erent ati on
alterTree i f ((s,t):1)]i<s
| ot herw se
alterBTree s 0 f (Leaf a) = (a, Leaf $ f a)
alterBTree s 0 f (Node a x y) (a, Node (f a) xvy)
alterBTree s i f (Node a x vy) let s2=s'div'?2
(al ,x’)=alterBTree s2 i f x
(ar,y’)=alterBTree s2 (i-s2) f vy
inif i<s2 then (al,Node a x’ y) else (ar,Node a x y’)
i nstance RALi st SkewRALi st where

let (x,t’)=alterBTree s i f t in(x,(s,t"):1I)
let (x,I’)=alterTree(i-s)f | in (x,(s,t):1")

none = SkewRALi st []; enpty (SkewRAList |) = null

cons x (SkewRAList ((a,u):(b,v):l1)) | a==b = SkewRAList$ (1l+a+b, Node x u v):lI
cons x (SkewRAList |) = SkewRAList$ (1, Leaf x):I

head (SkewRALi st ((_, Leaf x ): )) =X

head (SkewRAList ((_,Node x _ ): )) =X

tail (SkewRAList ((_,Leaf x ):1)) = SkewRALi st |

tail (SkewRAList ((a,Node x u v):l)) = SkewRAList$ (a'div‘2,u):(a"'div'2v):l

| ookup i (SkewRALi st

1)
update i x (SkewRALi st

fst $ alterTree i id |
= SkewRALi st $ snd $ alterTree i (const x) |

N




