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Domaci Ukoly —- grep

open System

| et args = Environment. Get ConmmandLi neAr gs()
let neg = args.[1] = "-v"
let re = new Text. Regul ar Expressi ons. Regex(if neg then args.[2] else args.[1])

let rec process line() =
mat ch Consol e. ReadLi ne() with
| null => ()
| line —> if re.lsMatch |line <> neg then Console. WiteLine |Iine
process_line()

process_|ine()

open System

let lines = new System Col | ections. Generic.Dictionary<string, int>()

let add line = if lines.ContainsKey line then lines.[line] <-lines.[line] + 1
el se lines. Add(line, 1)

let wite result() =

lines |> Seq.sort_by (fun |ine —-> -line. Val ue)
| > Seqg.iter (fun line —> printf "%d\t%\n" |ine.Value |ine.Key)
l et rec process_line() = match Consol e. ReadLine() with | null -> wite_result()

line —> add line
process_line()
process_|ine()

/[ #r " FShar p. Conpi | er. CodeDont
open System

open System Refl ection

open System CodeDom Conpi | er

l et sed src =
| et conpiler = new M crosoft. FShar p. Conpi | er. CodeDom FShar pCodePr ovi der ()
/1 Diky M chal ovi Pavel €ikovi za nasledujici sw Cik
| et cParans = new Conpil er Par anet er s( Gener at el nMenor y=t r ue)
| et conpil e2Assenbly src =
| et cResult = conpiler. Conpil eAssenbl yFrontource(cParans, [|src|])
if cResult.Errors.HasErrors then failwith "Chyba v dané funkci"
el se cResult. Conpi |l edAssenbly

let F =
let src’ = sprintf "#light\nnanmespace FNS=type FT()=
static nmenber F(s:string):string=s|>(%)" src
(conpi | e2Assenbly src’). Get Type("FNS. FT"). Get Met hod(" F")
l et runF (input:string) = F.Invoke(null, []|[box input|]) :?> string

| et rec processLine() =
mat ch Consol e. ReadLine() with | null —-> ()
line => line |> runF |> Console. WiteLine
processLi ne()
processLi ne()

| et args = System Environnment. Get CommandLi neAr gs()
if args.Length > 1 then sed args.[1]
el se printfn "Usage: sed fsharp-function”
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| et dehash f =
let rec cycle xy =let x, vy =1 x, f (fvy)
if x> =y then x’ else cycle Xy’
let rec steps nxy =let x, yv =1 x, f
if x> =y then (n+l) else steps (n+l) x vy’
| et numvalues = steps 0 0 (cycle 0 0)
| et block_len = numvalues |> float |> sqrt |> int
| et num bl ocks = numval ues / bl ock_|en
let fblock x = let rec f° x = function | 0 —> Xx

| n—>1f" (f x) (n-1)
f’ x block_len

| et bl ocks = seq {1..numvalues} |> Seq.scan (fun x _ —> fblock x) O
| et blocks = Seq.zip (Seq.skip 1 blocks) blocks |> dict
fun x —>

let rec prev_block y = if blocks.ContainsKey y then bl ocks.[y]

el se prev_block (f vy)
let rec prev_valuey =if f y =x theny else prev_value (f vy)
prev_val ue (prev_block x)

Backgr ound wor ker

Syst em Conponent Mbdel . Backgr oundWor ker

RunWbker Async : [ unit | obj ] -> unit

Cancel Async : unit —> unit

Cancel | ati onPending : unit -> boo

ReportProgress : int [ => ojb ] —> unit

events OnDoWor k, OnProgr essChanges, OnRunWr ker Conpl et ed
DoWwr kEvent Args ma Argunent, Cancel, Result

Thread pool
Syst em Thr eadi ng. Thr eadPool . QueueUserWrkltem : Wil Callback [ * obj ] -> unit
type WaitCall back = del egate of obj -> unit

Syst em Thr eadi ng. Thr eadPool . Regi st er Wai t For Si ngl eCbj ect :
Wai t Handl e —> Wai t O Ti ner Cal | back —=> obj —> [int| TineSpan] —-> (rpt:bool)->unit
type TinmerOrWiitCall back = del egate of obj * (tineQut : bool) —-> unit

Syst em Thr eadi ng. Thr eadPool . Set{M n, Max} Threads : (wk:int) * (1Gint) —-> unit

Asynchronni vypotty
#r "FShar p. Power pack. dl | "
open System 1O
open System Net
| et pages = ["http://moma.org/"; "http://ww.thebritishmuseum ac.uk/"; ... ]

I et AsyncFetch (url:string) = async {
let! resp = WebRequest. Create(url). AsyncCet Response()
use reader = new StreanReader (resp. Get ResponseStrean())
let! htm = reader. AsyncReadToEnd()
do printfn "Read %d chars from %" htnml .Length url }

l et work() pages | > List.iter (AsyncFetch >> Async. Spawn)
| et AsyncProcesslmge i = async {

use inStream = Fil e. OpenRead(sprintf "image%d.in" i)

let! pixels = inStream AsyncRead( nunPi xel s)

| et pixels” = Transforn nage(pi xel s)

use outStream = File. OpenWite(sprintf "inmage%l.out” i)
do! outStream WiteAsync(pixels') }
let tasks = [ for i in 1..num mages] —> AsyncProcessl nage i]
Async. Run (Async. Paral | el tasks)
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Co to je Async< a>
Async. Run : Async<’ a> -> 'a
Async. Spawn : Async<unit> -> unit
Async. SpawnThenPost Back : Async<’a> * ("a —> unit) —-> unit
Async. SpawnFuture : Async< a> -> AsyncFuture< a> Manenber Value : 'a

type AsyncBuilder with

nmenber Return : 'a -> Async< a>

menber Delay : (unit -> Async<’' a>) -> Async<’ a>

menber Using, For, Wile, TryWth, TryFinally, Bind

let bindPrimA pl f =
P (fun args —>
hijack args (fun () —>
let cont a = protect args.econt f a (fun p2 —> invokeA p2 args)
i nvokeA pl { cont=cont; ccont=args. ccont; econt=args. econt;
bl ocked=ar gs. bl ocked; gr oup=args. group }))

type Async<’a> = Async of ('a —> unit) * (exn -> unit) -> unit
Async.Primtive : ("a -> unit) * (exn —> unit) —-> Async< a>
Async. Paral l el : seg<Async<’ res>> —-> Async<'res array>

Async. Catch : Async< a> -> Async<Choi ce<’a, exn>>

let trylet f x =try Choice2 1 (f Xx) with exn —> Choice2_2 exn
| et protect cont econt f x =
match trylet f x with | Choice2_1 v —> cont v
| Choice2_2 exn —-> econt exn
type System |1 O Streamwi th
menber this. AsyncRead (buffer, offset, count) =
Async.Prinmitive (fun (cont, econt) ->
st ream Begi nRead( buffer, offset, count,
AsyncCal | back(protect cont econt this.EndRead)
null) |> ignore
Async.BuildPrimtive : "a [ * "b [ * "c]] *
("a [—>" b[->"c]] —>AsyncCal | back—>0bj —>I AsyncResult) * (Il AsyncResult->"res) —->
Async<’'res>

l et Parallel taskSeq = Async.Primtive (fun (cont, econt) —->
l et tasks = Seq.to_array taskSeq
let cnt = ref tasks.Length
let results = Array.zero_create tasks.Length
tasks |> Array.iteri (funi p —>
Async. Spawn ( async { let! res = p
do results.[i] <- res
let n = System Threadi ng. I nterl ocked. Decrenent (cnt)
do if n=0 then cont results }))
Synchr oni zat i onCont ext
Syst em Thr eadi ng. Synchr oni zat i onCont ext . Current
metoda Post : SendOr Post Cal | back * obj —> unit asynchronné
metoda Send : SendOr Post Cal | back * obj -> unit synchronné
kde type SendOf Postcal | back = del egate of obj —> unit

Predavani a zpracovani asynchronnich zprav

| et counter =
Mai | boxProcessor. Start (fun i nbox —>

let rec loop n = async { do printfn "Have %l..." n
let! msg = inbox. Receive()
return! |oop (n+nmsq)

}

| oop O

)

count er . Post (4)
count er. Post ( 3)




11/fsharp06.fs, page 4

type internal nsg = Inc of int | Fetch of AsyncRepl yChannel<int> | Stop
type AsyncCounter() =
| et counter =
Mai | boxProcessor. Start (fun i nbox ->
let rec loop n = async {
let! nsg = i nbox. Recei ve()
match nsg with
| Inc d —> return! |[oop (n+d)
| Fetch chann -> chann. Reply n
return! loop n
| Stop —> return ()

| oop O
nmenber this.lnc n = counter.Post (lnc n)

menber this.Fetch() = counter.Post AndReply (Fetch)
menber this.Stop() = counter.Post (Stop)

Active Patterns

type Conpl ex(x, y) =
l et mutable x = Xx
let nutable y = vy
menber this. XY with get() = x, y and set((x’, y')) = x<—x'; y<-y’
menber this.ROwith get() = sqrt (x * x +y * y), atan2 y X
and set((r, 0)) =X <—-r * cos 0, y<—-r * sino

static nenber fronXY

€ )

X new Conpl ex(xy)
static nmenber fronRO r I

c

c

et ¢ = new Complex(0., 0.) inc.RO<-ro; c

let (| XY|]) (c:Conplex) =
let (|RQ) (c:Conplex) = c.RO
let add a b = match (a, b) wit

h
XY (x1,yl), XY (x2,y2) -> Conplex.fronXY (x1+x2, yl+y2)
match (a, b) with

RO (rl1l,0l1), RO (r2,02) —> Conplex.fronRO (rl*r2, o01+02)

let mul a b

let (|Sude|Liche]) n=1if n& &1 = 0 then Sude el se Liche
match 3 with | Sude -> printfn "sude"
| Liche —> printfn "liche"

l et (]| Nasobek5| |) n=if n% = 0 then Sone (n/5) else None
match 10 with | Nasobek5 n —> printfn "10=5*%" n

| _ —> printf "neni nasobek 5"
l et (| NasobekK| |) k n =if n¥% = 0 then Sone (n/k) el se None
match 21 with | NasobekK 4 n —> printfn "21=4*%" n

| NasobekK 3 n —> printfn "21=3*%" n




