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Asynchronni vypotty
NejdFive motivace: asynchronni nacteni danych souborU:
let read_all files =
l et read_one (file:string) = async {
use reader = new StreanReader (file)
| et! content = reader. AsyncReadToEnd()
return content

files | > Seq. map read_one
| > Async. Paral | el
| > Async. RunSynchr onously

Rekurzivni stahovani stranek:
let rec download (url:string) = async {
try
| et! response = WebRequest. Create(url). AsyncGet Response()
use reader = new StreanReader (response. Get ResponseStream())
| et! content = reader.AsyncReadToEnd()
store url content
content |> extract_references
| > Seq.filter unseen_references
| > Seqg.iter (fun ref —-> Async. Start (downl oad ref))
with
_ >0

Vi cevl aknové zpracovani
Pokud chcete vytvorit explicitni vidkno na ngaky ukol, pouzijte Backgr ound\Wor ker
Syst em Conponent Mbdel . Backgr oundWor ker
RunWbker Async : [ unit | obj ] —-> unit 2zvenku

Cancel Async : unit —> unit zvenku
Cancel | ati onPending : unit —> bool zvenku + zevnitf
ReportProgress : int [ => obj ] —> unit zevnitf

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

Syst em Thr ead. Thr eadPool je systémem pouzivany ThreadPool. M(iZete ho pouzivat také, pomoci
Thr eadPool . QueueUserWorkltem: (obj -> unit) -> bool
Thr eadPool . QueueUserWrkltem: (obj -> unit * obj) -> bool
Thr eadPool . Regi st er Wai t For Si ngl eEvent : ...
Thr eadPool . Get { Avai | abl e, M n, Max} Threads : unit —-> int * int
Vraci pracujici vidkna a vldkna pro i/o completion porty
Vychozi hodnoty naMono 2.6.7: 40+20, Mono 2.8.1: 200+8, .NET4 250+1000
Thr eadPool . Set {M n, Max} Threads : int * int -> bool

Asynchronni nmetody v .NETu
Mnoho metod, jako tfebal nvoke nebo Read, maji i Begi n—/ End- variantu:
* BeginRead : byte[]*int*in *(call back: AsyncCal | back) *(st: Cbj ect) —>I AsyncResul t
inicializuje zagatek asynchronniho volani, musi se potom ukoncit pomoci
* EndRead : | AsyncResult -> int
UZivatel ma nékolik moznosti, jak poznat, Ze volani je hotovo:
* nefesi to azavola EndRead, které se zablokuje, dokud se operace nedokonci
e pomoci | AsyncResul t . | sConpl et ed
» pomoci delegétu, ktery preda Begi n— operaci, i s parametrem, ktery se predajako | AsyncResul t . AsyncSt at e
Callback pri dokoncCeni operace se vola z jiného vldkna (z néjakého vlidkna threadpool u).

Async<’ t > jeasynchronni operace, kterd vrati vysledek typu’ t .

Vytvéret je miizeme pomoci async computation expression nebo pomoci:

static nenber AwaitEvent : |Event<'Del,’” T> * ?(unit -> unit) -> Async< T>

static nmenber Awaitl AsyncResult : | AsyncResult * ?int —-> Async<bool >

static nenber AwaitTask : Task< T> -> Async< T>

static nenber AwaitWaitHandle : WaitHandle * ?int -> Async<bool >

static nmenber Catch : Async< T> -> Async<Choi ce<’ T, exn>>

static nmenber FronBegi nEnd : (AsyncCall back * obj -> I AsyncResult) * (I AsyncResu
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[t =>'T) * ?(unit —-> unit) —-> Async< T>

static nmenber FronContinuations : (('T —> unit) * (exn —> unit) * (OperationCanc
el edException -> unit) —-> unit) -> Async< T>

static nenber Ignore : Async< T> -> Async<unit>

static nmenber Parallel : seq<Async< T>> -> Async<'T []>

static nmenber Sleep : int —-> Async<unit>

Spustit je mizeme pomoci

static menber RunSynchronously : Async<' T> * ?int * ?CancellationToken —> 'T
static nmenber Start : Async<unit> * ?Cancel |l ati onToken —=> unit

static nenber StartAsTask : Async< T> * ?TaskCreati onOptions * ?Cancel | ati onToke
n —> Task< T>

static nmenber StartChild : Async< T> * ?int -> Async<Async<' T>>

static nmenber StartChil dAsTask : Async< T>*?TaskCreati onOpti ons—>Async<Task<’ T>>
static nenber Startlmediate : Async<unit> * ?Cancel |l ati onToken —-> unit

static nmenber StartWthContinuations : Async<' T> * ('T —=> unit) * (exn —> unit)
* (OperationCancel edException —> unit) * ?Cancel |l ati onToken —> unit

Specidni metody:
static nmenber SwitchToContext : Synchronizati onContext -> Async<unit >
static nmenber SwitchToNewThread : unit -> Async<unit>
static nmenber SwitchToThreadPool : unit —-> Async<unit>
Zpracovévat Ul jde jenom z vlidkna dialogu. Kvdli tomu méme Synchr oni zat i onCont ext
V GUI vl&kné s uloZzime Syst em Thr eadi ng. Synchr oni zat i onCont ext () apoté se do né§ mizeme
prepnout pomoci Swi t chToCont ext
| et asyncl (button : Button) = async {
button. Text <- "Busy"; button. Enabled <- fal se
| et context = System Threadi ng. Synchroni zati onCont ext . Current
do! Async. Swi t chToThr eadPool ()
use outputFile = System IO File.Create("l ongout put.dat")
do! outputFile. AsyncWite(bufferData)
do! Async. Swi t chToCont ext ( cont ext)
button. Text <— "Start"; button. Enabl ed <- true

}

static nmenber AsBeginEnd : ('Arg —> Async<'T>) -> (' Arg * AsyncCal |l back * obj ->
| AsyncResult) * (lAsyncResult -> 'T) * (lAsyncResult —-> unit)

static menber OnCancel : (unit -> unit) —-> Async<l Di sposabl e>

static nmenber TryCancelled : Async< T> * (OperationCancel edException -=> unit) ->
Async<’ T>

static nenber Cancell ati onToken : Async<Cancel |l ati onToken>

Cancel | ati onTokenSour ce. Cancel ()

static menber DefaultCancell ati onToken : Cancell ati onToken

stati c nenber Cancel Def aul t Token : unit —-> unit

type Streamwi th Async{Read, Wite} : byte [] * ?int * ?int —> Async<int>
AsyncRead : int -> Async<byte []>

type WebRequest with AsyncGet Response() : Async<WbResponse>

type WebCient with AsyncDownl oadstring : Ui -> Async<string>

% V .NETu 4.0 existuje podobna funkcionalitav Syst em Thr eadi ng. Tasks.

Task aTask<’ Res>jsoujako Async<’ t > adgji se spojovat dohromady.

Vytvéri se bud pomoci konstruktoru nebo pomoci TaskFact ory aTaskFact or y<’ Res>, kterd umi napfr.
o Conti nueWhenAl | < ContinueWienAny e« FromAsync

ZpUsob rozdélovani a spousténi Task i implementuje TaskSchedul er .

Conput ati on expressions

expr { let ... } expr { let! ... }
expr { do ... } expr { do! ...

expr { yield ... } expr { yield ... }
expr { return ... } expr { return! ... }
expr { use ... } expr { use! ... }

bui | der —expr { cexpr } =
let b = builder—expr in b.Run (b.Delay(fun () —> {| cexpr |}))
Pokud Run nebo Del ay neexistuji, nezavolaji se.
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Prepisovaci pravidla

{|] let binds in cexpr |} = let binds in {| cexpr |}
{] let! pat = expr in cexpr |} = b.Bind(expr, (fun pat -> {| cexpr |}))
{] do expr in cexpr |} = expr; {| cexpr |}
{| do! expr in cexpr |} = b.Bind(expr, (fun () —-> {| cexpr |}))
{] yield expr |} = b.Yield(expr)
{| yield!' expr |} = b. Yi el dFronm( expr)
{| return expr |} = b. Return(expr)
{| return! expr |} = b. Ret ur nFron{ expr)
{| use pat = expr in cexpr |} = b. Usi ng(expr, (fun pat —> {| cexpr |}))
{| use! v = expr in cexpr |} = b.Bind(expr, (fun v —>
b. Usi ng(v, (fun v => {| cexpr |})))

{| if expr then cexpr0 |} = if expr then {| cexprO |} else b.Zero()
{| if expr then cexprO else cexprl |} = if expr then {|cexpr0O|} else {|cexprl|}
{| match expr with p_i -> cexpr_i |} = match expr with p_i -> {| cexpr_i |}
{| for pat in expr do cexpr |} = b. For({|expr|}, (fun pat —> {|cexpr|}))
{| while expr do cexpr |} = b.Wiile((fun () -> expr), {|cexpr]|}Del)
{] try cexpr with p_i —-> cexpr_i |} = b. TryWth({| cexpr |}De|, (fun v —>

match v with | (p_i:exn) —> {|cexpr_i|}

—-> rai se exn)

{] try cexpr finally expr |} = b. TryFinal ly( {| cexpr |}Del, (fun () —> expr))
{| cexprO; cexprl |} = b. Conbi ne({| cexpr0 |}, {| cexprl | } Del)
{| other-exprO ; cexprl |} = ot her—expr; {| cexprl |}
{| other-expr |} = ot her—expr; b. Zero()
kde{| cexpr |}Del jeb.Delay(fun () —> {| cexpr |})




