13/fsharp08.fs, page 1

VI d&kna v . NET

open System Thr eadi ng

let nutable n =0
let inc () =n<-n+1

l et many_inc num =
n <-20
let threads = [ for i in [1..nun -> new Thread(inc) ]
threads |> List.iter (funt —> t.Start())
threads |> List.iter (funt —->t.Join())
n

I nterl ocked operace
let nr =

ref O
let incr() =1

nt erl ocked. | ncrenent nr

terl ocked. {I ncrenent, Decr ement , Exchange}

terl ocked. Read (* cte 64-bitovou hodnotu atom cky *)
terlocked. Add (* k prvninmu intu pricte druhy *)
t

In
In
In
I nt erl ocked. Conpar eExchange(ref x, val, conp) (* x=val if x==conp;return ori x*)

let incl() =1lock nr (fun () => nr :=!nr + 1)

let inline lock (lockobj : "a when a : not struct) f =
Syst em Thr eadi ng. Moni tor. Ent er (1 ockobj ) ;
try f()
finally System Threadi ng. Monitor. Exit (| ockobj)

Syst em Thr eadi ng. Mut ex. { Wi t One( ), Rel easeMut ex() }
syst em Thr eadi ng. Semapt hore. { Wi t One(), Rel ease() }
let inline rlock (rwock : ReadWiterLock) f =
rw ock. Acqui reReader Lock( Ti meout . I nfinite)
try f()
finally rw ock. Rel easeReader Lock()
let inline wock (rwock : ReadWiterLock) f =
rw ock. Acqui reWiterLock(Tinmeout.Infinite)
try f()
finally rw ock. Rel easeWiterLock()

Sof tware Transacti on Monad
#r "STM Core.dl "
#r "STM dl "

open Stm
let nt = newlTVar O
let inc () = atomically < stm{ let! n = readTVar nt
do! witeTVar nt (n+l) }

l et many_inc num =
atomcally (witeTVar nt 0)
let threads = [ for i in [1..numM -> new Thread(inc) ]
threads |> List.iter (funt —->t.Start())
threads |> List.iter (funt —->t.Join())
atonmcally (readTVar nt)
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type Stnk’a> = (Stm Core. TLog —> ' a)
type TVar<' a> = Stm Core. TVar<' a>
| et newlVar (value : "a) : TVar< a> =
St m Cor e. TLog. NewTVar (val ue)
l et readTvar (ref : TVar<' a>) : Stnx’ a> =
fun trans —> trans. ReadTVar (ref)
let witeTVar (ref : TVar<' a>) (value : 'a) : Stnkunit> =
fun trans -> trans. WiteTVar(ref, val ue)
let retry () : Stnx’a> =
fun trans —-> trans. Retry< >()
let orElse (a: Stnk’a>) (b : Stnx’a>) : Stnx’a> =
fun trans —> trans. O El se< >((fun x => a x), (fun x -=> b x))
let atomically (a: Stnk'a>) : 'a =
St m Core. TLog. Atom c<_>(fun x —> a Xx)

type StnBuilder () =
menber b.Return(x) : Stmx_> = fun _ -> X
menber b.Bind(p : Stm<_>, rest : _ -> Stnx_>) : Stnk_> =
fun trans -> rest (p trans) trans
menber b.Let(p, rest) : Stnk_> =rest p
menber b.Delay(f : unit -> Stnx_>) @ Stm<_> = fun trans -> f () trans
nmenber b. Conmbine(p, q) : Stnk_> = orElse p q
menber b. Zero() =retry ()
l et stm = new St nBuil der ()

let ifMp x =if p then x else stmReturn(())
let 1iftMf x =stm{ let! x> =x inreturnf x }
| et sequence (s : seq<Stnx_> >) : Stnxkseq< > > =

fun trans —=> ns | > Seq.map (fun x -> x trans) |> Seq.cache |>

(funt ->t :> seq<_>)

let mpMf nms = nms |> Seq.map f | > sequence
| et sequence_ (ns : seq<Stnx_> >) : Stnk_ > =

fun trans -> ns | > Seq.iter (fun x —> x trans)
let mpM_f nms = ns |> Seq.map f | > sequence_

STM Retry
| et produce gt x () =
atomcally <| stm{ let! q = readTVar qt
do! witeTVar qt (seq { yield x; yield! g }) }

l et consune qt It () =
atomcally < stm{ let! q = readTVar qt
return! if Seq.length g < 10

then retry()

else stm{ do! witeTvar gt (Seq.skip 10 q)
let! | = readTVar It
do! witeTVar It (I-1)
return () } }

let work() =
let gt = newlVar (Seq.enpty)
let It = newTVar 10
[ for _in [1..10] -> (new Thread(consune qt It)).Start() ] |> ignore
[ for i in [1..100] -> (new Thread(produce qt i)).Start() ] |> ignore
atomcally < stm{ let! | = readTVvar It

printf "Have %, waiting\n" |
if I >0 then return! retry() else return () }
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Par sovani

(* convertHim .fsl *)
rule convertHt m chan = parse
| < { fprintf chan "&t;";
convertHtml chan | exbuf }
| *> { fprintf chan "&gt;";
convertHt m chan | exbuf }
| eof { () } |
| _  { fprintf chan "%" (Lexing.|exenme |exbuf);
convertHt m chan | exbuf }

open Convert Ht m
open System | O
open System Text
l et convert (fin : string) (fout : string) =
use rin = new StreanReader (fin)
l et | exBuf = Lexing.fromtext_reader Encoding. ASCII rin

use rout = new StreamWiter(fout)
convertHt m rout | exBuf

LexBuf fer. {Start Pos, EndPos}
Lexing. {fromstring, fromtext_reader, frombinary_reader, |exene}

(* convertH m .fsl *)
rule convertHtm chan = parse

i AV | *\r” "\n" { | exbuf.EndPos <- | exbuf.EndPos. Next Li ne;
convertH m chan | exbuf }

(* calc.fsl *)
{
type token =

I NT of int

FLOAT of fl oat

I D of string

STRI NG of string

PLUS | MNUS | TIMES | HAT
EOF

let num=["0-"9 ]+

et intNum="-="? num

let floatNum="="2?2 num (. num? (['e 'E] num?
let ident = ["a -z ]+

| et whitespace ="' ' | ’"\t’
let newline =’\n" | "\r’ "\n’

rul e token = parse

intNum { INT (Int32. of _string (Lexing.|exeme |exbuf)) }
float Num { FLOAT (Float.of string (Lexing.|lexene |exbuf)) }
ident { ID (Lexing.lexene |exbuf) }

'+ { PLUS }
"= { MNUS }
%0 LTI MES }
A { HAT |}

whi t espace { token | exbuf }

new i ne { | exbuf.EndPos <- | exbuf.EndPos. NextLi ne; token |exbuf }
eof { ECF }

_{ failwithf "unrecognized input: "%’ " (Lexing.lexene |exbuf) }
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(* conmments.fsl *)
rul e token = parse

| "(** { conment |exbuf; token |exbuf }

and conment = parse
| "(*" { comment |exbuf; comrent |exbuf }

| " )" A

| eof { failwith "Unterm nated coment!" }
| { comment | exbuf }

Gramat i cky parser

(* calc.fsy *)

Ostart start

% oken <int> | NT
% oken PLUS M NUS TI MES DIV LPAREN RPAREN

% ype <int> start

%0

start: Expr { $1}

Expr: Term PLUS Expr { $1 + $3 }
| Term M NUS Expr { $1 + $3 }
| Term { $1}

Term Factor TIMES Term { $1 * $3 }
| Factor DIV Term { $1/ $3 }
| Factor { $1}

Factor: |INT { $1}

| LPAREN Expr RPAREN { $2}

val start : (LexBuffer< > —-> token) —-> LexBuffer<_ > -> int




