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Conput ati on expressi ons

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

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 {|cexpr0O|} else b.Zero()
{| if expr then cexpr0O else cexprl |} = if expr then {|cexpr0|} else {|cexpri|}
{|] match expr with p_i -> cexpr_i |} = match expr with p_i -> {| cexpr_i |}
{| for pat in enuneration do cexpr |} = b.For(enuneration,fun pat -> {|cexpr|})
{| for idn=exprl to expr2 do cexpr |} = b.For(enuneration,fun idn —> {|cexpr|})
{] while expr do cexpr |} = b.Wile((fun () —> expr), {|cexpr]|}Del)
{|] try cexpr with p_i -> cexpr_i |} = b. TryWth({| cexpr |[}Del, (fun v ->

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

_ —> raise exn)

{| try cexpr finally expr |} = b.TryFinally( {| cexpr |}Del, (fun () —> expr))
{| cexprO; cexprl |} = b. Conbi ne({| cexpr0 |}, {| cexprl |}Del)
{| other-expr0O ; cexprl |} = ot her-expr; {| cexprl |}
{| other-expr |} = ot her —expr; b. Zero()
kde{| cexpr |}Del jeb.Delay(fun () —> {| cexpr |})

Paral l el for
type PForBuilder() =
menber this.Zero() = ()
menber this.For(s, action) =
Syst em Thr eadi ng. Tasks. Paral | el . For Each(s, acti on)

| et pfor = PForBuilder()

let test = pfor {
for i =1 to 10000 do printfn "9%&A" i
}

conput ati on expressions —— Maybe
type MaybeBui | der ()
menber Xx.Return a Sonme a
menber x.Bind(a, f) = match a with | None —-> None
| Some a -=> f a

menber x. Zero() = None

| et maybe = new MaybeBui | der ()
let inc a = maybe { let! v = a
return v + 1}

Conput ati on expressi ons —— Parser

type 'a Parser = char list -> segq<’a * char |ist>

type ParserBuilder() =
menber Xx.Return a : 'a Parser = fun s —> Seq.singleton (a, s)
menber x.Bind(a, f) : 'a Parser =
fun s => a s |> Seq.collect (fun (b, s°) -> s’ |>1f b)
| et parser = new ParserBuil der()
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| et char : char Parser = function

| [1 —> Seq.enpty
| s::ss —> Seq.singleton (s, ss)

type ParserBuilder with

nmenber Xx.Zero() : 'a Parser = fun s —-> Seq. enpty

menber x.Delay a = fun s —> Seq.delay (fun () -> a () s)

menber x.Conbine(a, b) : "a Parser = fun s —> Seq. append (a s) (b s)
nmenber X. ReturnFrom(p) = p

l et sat pred = parser { let! c = char

if pred ¢ then return c }
| et space = sat System Char.|sWiteSpace
let digit = sat System Char.|IsDigit

let rec manyl p = parser { let! r =p

let! rs = many p
returnr::rs }
and many p = parser { return! manyl p

return [] }

| et spaces = many space
let digits = nmany digit
| et nunber = parser { let! ds = digits
return List.fold (funnd ->n* 10 + int d —int "0°) 0d
s }
| et addop = parser { let! op = char
if op ="+ then return (+)
if op ="- then return (-) }
| et aplusb = parser { let! a = nunber
let! _ = spaces
let! op = addop
let! _ = spaces
let! b = nunber

return op a b }

| et parse parser str =

for res in parser (List.ofSeq str) do

printf "9%A %A\ n" (fst res) (snd res)
parse aplusb "123 + 223"
Async<’ T>

type AsyncBuilder() =
Ief'ésync = new AsyncBui | der ()

Nejdulezitejsi je operace Bi nd. Pi jejim volani dochézi k asynchronnimu ¢ekani na vysledek, pokud neni
k dispozici. Poté, co je vydedek vypocten, dochazi v n§jakém vldknu threadpoolu k pokracovani.




