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Mapk LLleBYeHKO

« [lporpammupyet bonee TpuauaTu neT.

* [lucan Ha C, C++, Delphi, Perl, Java, PHP, C#, F#,
Ruby, Scheme u Rust.

° Opl'aHl/l3OBbIBaeT BCTpE4YN B MockoBCKOM Kny6e
nporpaMMmnCTOB.

* Begywun paspabotuuk B UT-xonguHre T1.
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Computation Expressions

+I



IlornpoBaHue

let log value = printfn "Log:

SA"

value

+|



IlornpoBaHue
let width = 100

log width // => Log: 100
let height = 200
log height // => Log: 200

let area = width * height
log area // => Log: 20000



IlornpoBaHue

type LoggerBuilder () =

member .Bind(x, f) =
log x
f x

member .Return(x) =
X

let logger = new LoggerBuilder ()

+|



JIlormpoBaHue

logger {
let! width = 100 // => Log:
let! height = 200 // => Log:

let! area = width * height // => Log:

return area

100
200
20000

+|



be3onacHaa apudpmeTuka

let safe sgrt x =
if x < 0.0
then None
else Some (sgrt x)

let safe div numerator denominator =
if denominator = 0.0
then None
else Some (numerator / denominator)

+|



be3onacHaa apudpmeTuka

let solve square equation a b c =
let d =b *b - 4.0 *a *c
let sgrt d = safe sqgrt d

match sqgrt d with
| None -> None
| Some sqgrt d ->
let x1 = safe div
match x1 with
| None -> None
| Some x1 ->

(-b + sqgrt d) (2.0 * a)

let x2 = (-b - sgrt d) / (2.0 * a)

Some (x1, x2)

+|



be3onacHasa apudmeTuka

printfn "%A" (solve square equation 0.0 2.0 1.0)
printfn "%A" (solve square equation 1.0 -3.0 2.0)

printfn "%A" (solve square equation 1.0 2.0 4.0)

// => None
// => Some
// => None

(2.

0,

1.

0)
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be3onacHasa apudmeTuka

type OptionBuilder () =
member .Bind(x, f) =
match x with
| None -> None

| Some x' -> f x'

member .Return(x) =
some X

let option = new OptionBuilder ()

+|



be3onacHaa apudpmeTuka

let solve square equation a b c =
option {
let d = b *b - 4.0 *a *c
let! sqgrt d = safe sqgrt d
let! x1 = safe div (-b + sqgrt d) (2.0 * a)
let x2 = (b - sqrt d) / (2.0 * a)

return (x1, x2)

+|



CnoBo Ha 6ykBy M

+I



19

BbluncnurtenbHble BblIpaXeHUsAa — 37T0...

* Yuctbin Kop,

+I
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BbluncnurtenbHble BblIpaXeHUsAa — 37T0...

* Yuctbi Kop,
* lMocTtpoutenn (Builder)

+I
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BbluncnurtenbHble BblIpaXeHUsAa — 37T0...

* Yuctbi Kop,

* [locTtpouTenb (Builder)
 Bind
 Return

+I
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BbluncnurtenbHble BblIpaXeHUsAa — 37T0...

* Yuctbi Kop,
* [locTtpouTenb (Builder)
 Bind

* Return
 Tun-o6épTtka (Option<T>)

+I






PyHKUMU-NpoaomkeHus (continuations)

Int32.Parse "abc"
// System.FormatException:
// The input string 'abc' was not in a correct format.

Int32.Parse "123"
// 123

+|



PyHKUMU-NpoaomkeHus (continuations)

Int32.TryParse "abc"
// (false, 0)

Int32.TryParse "123"
// (true, 123)

+|



PyHKUMU-NpoaomkeHus (continuations)

let parselInt i1fSuccess i1fError (s: string) =
match Int32.TryParse s with
| (true, wvalue) -> 1fSuccess value
| (false, ) —-> ifError ()

+|



PyHKUMU-NpoaomkeHus (continuations)

let parselInt i1ifSuccess 1fError (s: string) =
match Int32.TryParse s with
| (true, wvalue) -> i1fSuccess value
| (false, ) -> ifError ()

+|



PyHKUMU-NpoaomkeHus (continuations)

parselInt (printfn "%d") (fun () -> printfn "Invalid format")
// => Invalid format

parselnt (printfn "%d") (fun () -> printfn "Invalid format")
// => 123

1) abc 1)

"123"

+|



PyHKUMU-NpoaomkeHus (continuations)

parseInt (fun 1 -> Some 1) (fun _ -> None) "abc"
// None
parseInt (fun 1 -> Some 1) (fun -> None) "123"

// Some 123



PyHKUMU-NpoaomkeHus (continuations)

parselInt id (fun -> failwith "Invalid format") "abc"

// System.Exception: Invalid format

parseInt id (fun  -> failwith "Invalid format") "123"
// 123

+|



Continuation Passing Style +i



Lleno4yka oTBeTCTBEHHOCTM

:IMiddleware :IMiddleware :IMiddleware
InvokeAsync() . InvokeAsync() InvokeAsync() ..._

+|



IekopaTop

var list =

list.Add

list.Add
var evens

.
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llSt.Add(Z) ’
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new List<int> () ;

list.Where(i => 1 %

<<Interface> >
IEnumerator<T>

+ Current: T

+ MoveNext(): bool

WhereEnumerablelterator<T>

+ source: IEnumerable<T>
+ Current: T

+ MoveNext(): bool
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List+Enumerator<T>
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NMpsimon koHBeuep (pipe forward)
printfn "$f" (sqrt 2.0) // => 1.414214

2.0 |> sgrt |> printfn "Sf" // => 1.414214

+|



KnroyeBoe cnoBo let

let width = 100

let height = 200

let area = width * height
area

// 20000

+|



KnroyeBoe cnoBo let

let width = 100 in
let height = 200 1in
let area = width * height 1in

area

// 20000

+|



KnouyeBoe cnoBo let n namoAabl

let width = 100 in
let height = 200 1in
let area = width * height 1in
area

100 |> (fun width ->
200 |> (fun height ->
width * height |> (fun area ->
area)))



+I



pipeinto

let pipelInto (expression, lambda) =
lambda expression

pipeInto (100, fun width ->
pipelInto (200, fun height ->
pipelInto (width * height, fun area ->
area)))

+|



pipeinto

let pipelnto

(expression, lambda) =
log expression
lambda expression

pipeInto (100, fun width ->
pipelInto (200, fun height ->

pipelnto
area)))

(width * height,

// => Log:
// => Log:
fun area -> // => Log:

100
200
20000

+|



pipelnto u MNocTpouTtens

let pipeInto (expression, lambda)
log expression
lambda expression

type LoggerBuilder () =
member .Bind(x, f£) =

log x
f x

member .Return(x) =
X

+|



NMocTpouTtens, Bind, Return

let logger = new LoggerBuilder ()

logger.Bind (100, (fun width ->
logger.Bind (200, (fun height ->
logger.Bind (width * height, (fun area ->
logger.Return (area)))))))

+|



do-HoTaums

logger {
let! width =
let! height
let! area =

return area
} // 20000

100
= 200
width * height

+|
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return

option {
let! a = safe div 12 4
let! b = safe div a 0
let! ¢ = safe div b 2

return c
} // Option<int>.None

+|
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Opyrue metoabl

* Bind

« BindN
 Return
 ReturnFrom

* BindReturn

* BindNReturn
 MergeSources
 MergeSourcesN
* Delay

 Run

Yield
YieldFrom
Combine
Zero

For

While
TryFinally
TryWith
Using
Quote

+I



goroutine

+I



goroutine

let actions = goroutine {

yield print "0.1"
yield print "0.2"

yield! goroutine {
yield print "1
yield print "1
yield print "1
}

yield print "0.3"

yield! goroutine {
yield print "2
yield print "2
yield print "2

yield print "0.4"
yield print "0.5"

1
2"
.3"

.1H
.2H
.311

+|
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goroutine

print “0.1”

print “1.1”

print “2.1”

print “0.2” print “1.2” print “2.2”
print “0.3” print “1.3” print “2.3”
print “0.4”
print “0.5”

+|



goroutine

type Action =
| Atom of (unit -> unit)
| Fork of Action list

let print v =
(fun () -> printfn "SA" V)

+|



goroutine

let rec run first actions = function
| process::processes ->
match process with
| Atom actilon::actions ->
action ()
actions::run first actions processes
| Fork actions2::actionsl ->
actionsl::actions2::run first actions processes
| [] -> run_first_actions processes

+|
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goroutine
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«JlornpoBaHue

-be3onacHas apnpmeTunka
‘[NocTpoutenb u TMN-o06€pTKa
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KntoveBoe cnoso let, namb6abl
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