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O yem xo4eTcA NOroBOPUTD:

* PeakTMBHOE NporpamMmmmnpoBaHme
B GYHKLMOHANIbHOM CTUNE

* [locTpoeHue pacnpeneneHHbIX
CUCTEM B PEaKTUBHOM CTUNE

* [pumepti...




PeaKTMBHOE NporpamMmmumpoBaHue

[MporpammmpoBaHme B TepMUHAX peaKkLMm Ha cobbITUA

let handle s (ea : MouseEventArgs) =
if ea.LeftButton=MouseButtonState.Pressed then
let pos = ea.GetPosition(window.Root)
Canvas.SetLeft(window.el, pos.X)
Canvas.SetTop(window.el,pos.Y)

window.cnv.MouseMove.AddHandler (
MouseEventHandler (handle))

void OnLoad()
{ cnv.MouseMove += cnv_MouseMove; }

void cnv_MouseMove(object sender, MouseEventArgs e)
{
if (e.LeftButton==MouseButtonState.Pressed)
{
var p = e.GetPosition(cnv);
Canvas.SetLeft(el, p.X);
Canvas.SetTop(el, p.Y);

let sub = window.cnv.MouseMove.AsObservable()

|> Observable.filter(fun x->x.LeftButton=MouseButtonState.Pressed)
| > Observable.map (fun x-> x.GetPosition(window.Root))

| > Observable.subscribe (fun pos -> Canvas.SetLeft(window.el,pos.X); Canvas.SetTop(window.el,pos.Y))

Observable.FromEventPattern<MouseEventArgs>(this, "MouseMove")

.Where(x=>x.EventArgs.LeftButton==MouseButtonState.Pressed)

.Select(p => p.EventArgs.GetPosition(cnv))

.Subscribe(p => { Canvas.SetLeft(el, p.X); Canvas.SetTop(el, p.Y); });




CTnnmn obpaboTKM AAHHbIX

Cnucku [1..1000] | > List.map fib

(KoJl1eKIIUH) | > List.filter (fun x->x%3=0) | > List.head
JleHuBBIE seq {1..1000} |> Seq.map fib

IocJjesaoBa- | > Seqfilter (fun x->x%3=0) | Seq.head
TeJbHOCTH ReadLines “huge.txt” | > Seqfilter (fun s->s.Contains(“hi”))
(IEnumerable) | > Seq.length

CoObITUA ConsoleRead() | > Event.filter (fun s->s.Contains(“hi”))
(peakTuBHOE | > Event.scan (fun acc _ -> acct1) 0
nporpaMmu- | > Event.add (printfn “%d”)
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KoHKypc:

Kak kopoTtko (6e3 ncnosansoBaHua fun)
3anncaTtb yC/1I0BME B Bblpa)keHnM
Seq.filter (fun x -> x%3=0)



TpaKTUYECKUN Npumep: mepa Ao0b6poThbl

ReadlLines “Bo#Ha_u_mup.txt”

| >
| >

Seq.filter (fun s -> s<>"")
Seq.scan (fun (ch,s) x ->

if x.StartsWith("CHAPTER") then (x,s) else (ch,x)) ("","")
Seq.map (fun (ch,s) -> (ch,MoodAnalyzer.Weight s))

Seq.groupBy fst

Seq.map (fun (ch,wt) -> (ch,wt |> Seq.map snd |> Seq.sum))

FSharpChart.Bar

let ReadSet fn =
ReadLines fn |> Seq.fold (swap Set.add) Set.empty

let Positive
let Negative

ReadSet @"positive.txt"
ReadSet @"negative.txt"

let (|Positive|Negative|Neutrall|) w =
if Set.contains w PositiveWords then Positive
elif Set.contains w NegativeWords then Negative
else Neutral

let Weight (s:string) =
s.ToLower().GoodSplit()
|> Array.fold (fun acc x ->
match x with
| Positive -> acc+l
| Negative -> acc-1
| Neutral -> acc) @




BbiBOA:
BoviHa u Mup - go6pbin pomaH!
(no KpanHen mepe B NepeBoAEe Ha aHI/IMNCKUN)

CHAPTER [V]edit]

CHAPTER IX[edit]

CHAPTER XIV[edit] 4
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CHAPTER XXIV[edit]
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MHOeKcupyem MHTepHeT

let Crawl url =
async {
let! s = httpAsync url

return (s,s.Split("") |> Seq.filter (fun s-> s.StartsWith("http://") && (s.EndsWith("html")||s.EndsWith("/"))))

}

type Crawler() =
let event = new Event<_>()
let rec CrawlerAgent =
MailboxProcessor.Start(fun inbox ->
let rec loop() = async {
let! url = inbox.Receive()
let! (cont,urls) = Crawl url
event.Trigger (url,cont)
urls |> Seq.iter (fun x->CrawlerAgent.Post x)
if (not Async.DefauItCanceIIationToken.IsCanceIIationRequested)
then return! loop()

}
loop()
)

member this.StartIndexing(url) = CrawlerAgent.Post(url)
member this.StopIndexing() = Async.CancelDefaultToken()
member this.NewFeed = event.Publish

#load @"MoodAnalyzer.fsx"

let cr = new Crawler()

cr.StartIndexing("http://yandex.ru”)

cr.NewFeed

|> Event.map (fun (url,cont) -> MoodAnalyzer.Weight cont)
|> FSharpChart.FastLine

cr.StopIndexing()




AHaTtomma Event

let evt = new Event<T>()
evt.Publish — nntepdenc ansa noannckm Ha cobbiTuA
evt.Publish |> Event.map f | > Event.filter p

|> Event.add(fun x -> ...)

evt.Trigger(x : T) — unnumnmnpyet cobbiTne



MHTepecHee: HacTpoeHne TBUTTEPa

type TwitterStreamSample(token,secret) =
let event = new Event<_>()
let listener =
async {
let req = WebRequest.Create(streamSampleUrl) // more OAUTH magic
use! resp = req.AsyncGetResponse()
use stream = resp.GetResponseStream()
use reader = new StreamReader(stream)
while ((not reader.EndOfStream)&&(not IsCancellationRequested)) do
let z = reader.ReadLine()
event.Trigger text
}
member this.StartListening() = Async.Start(listener)
member this.StopListening() = Async.CancelDefaultToken()
member this.NewFeed = event.Publish




CobbiTunHan pabota ¢ NUI-koHTponnepamm

NUI-koHTponnepsbl Kinect, Leap Motion — BblaatoT
nHbopmaumto no Kagpam, 30fps

type LeapMotion() =

let event = new Event<_>()

let cntr = new Leap.Controller()

let rec loop = async {
let £ = cntr.Frame()
post (fun()->event.Trigger(f))
do! Async.Sleep(590)
if (not IsCancellationRequested) then return! loop

}

member this.EventFeed = event.Publish

member this.Start() = Async.Start loop

member this.Stop() = Async.CancelDefaultToken()




Ucnonb3oBaHMe B peasibHOM XXU3HUN

* CoBMeCTHbIM NPOEKT POCCUMIMCKOIO rocyaapCTBEHHOTO YHUBEPCUTETA
dU3NYECKoM Ky/IbTypbl, CMOPTA, MONOAEKM U Typu3ama u nabopatopmum MAIlLabs

* QOueHKa nokasaTtenemn 340poBbs N GU3NYECKOro Pa3BUTUA AEeTEN NPU MOMOLLU
Kinect

W MainWindow - o lEN

Pe3ynbTathl




PacnpegeneHHoe peakTuBHoe
nporpaMmmmpoBaHmne B obnake

TwiFeed | > filter (fun x->x.lang=%“en”) |> map (fun x-> Weight x.text)

| > CloudQueueSink

4

CloudQueueStream |> scan (+) 0 | > -
CloudQueueSink
> Q

S CloudQueueStream |> =
FSharpChart.FastLine




PeakTnBHOoe nporpammunposanHue B .NET:
Reactive Extensions

|Observer<T>

e void OnNext(T)

e void OnError(Exception exn)
e void OnCompleted()

|Observable<T>
* |Disposable Subscribe(lIObserver O)

B Observable moxHo obopaumnBaTtb cnnucku (IEnumerable),
cobbITUA N Apyrue NpuBbIYHbIE OOBEKTDI



[Mpumep: ynpasaeHne pobotom

Leap » LeapMotion| > ... process ... | >TcpClient
Motion




Mnatpopma: TPUK

http://trikset.com

Pa3paboTKa Ha 6a3e Kadeapbl CUCTEMHOTO
nporpammuposanma Croery

MouwHbIn KoHTpoAnnep, aonyckatowmm .NET Framework, WiFi
O6Bs3Ka Ha 6ba3e cTaHAapPTHOro KOHCTPYKTOPA

[TONHbIN CTEK TEXHONOTUN ANA 0byYeHus:
e Bu3syasnbHasA cpeaa NnporpaMmmMmmnpoBaHKs

o .NET (C#, F#)

e HusKkum yposeHb (C)



http://trikset.com/

Mporpammunpyem pobota Ha F#

use model = new Model() motorR.SetPower(20)
let motorL = model.Motor.["M1"] motorL.SetPower(-20)
let motorR = model.Motor.["M2"]
let sensor = model.AnalogSensor[“Al1”]
let dist x =

if x<20 || x>80 then @

else

if x<40 then 40
elif x>60 then -40
else ©

let power = sensor.ToObservable().Select(dist).DistinctUntilChanged()
use 1 = power.Subscribe(motorlL)
use r = power.Subscribe(motorR)




MHTepecHble TeMmbl Ha byayulee

Ncnonb3oBaHue Signal-R ana bbictpon nepenayum
coobuweHnn yepes obnako

«[Mpo3payHble» peaKTUBHbIE KOHBENEPbI C MEPEHOCOM
4aCTW BbIYUC/IEHMN B 061aKO Yepe3 TeEXHONOMMM TUNa m-
brace

YuyeT pacnpeneneHHocTn B popmasibHOWM MOAENU
PEAKTUBHOIO PYHKLMOHA/IbHOTO NPOrPaMMUPOBAHUS



Mopanb:

List |> List.map (fun x->x*2) |> List.filter (fun x -> x>0)

Sequence |> Seq.map (fun x->x*2) |> Seq.filter (fun x -> x>0)

EventSource|> Event.map (fun x->x*2) |> Event.filter (fun x -> x>0)
|> Event.add (fun x-> ..)

F# - BbicOKOAEK/ITapaTUBHbIN A3bIK

an/I OANHAKOBOM CMHTaKCUcCe npouecc BbiuncsieHmMa Mmoxxert
CUIbHO OT/ZINYaTbCA

910 no3Boaset 3¢pPekTMBHO 06pabatbiBaTh 60sbLUME AaHHbIE
B TOM uuncne B Moaenun peakTMBHONo NporpaMmmMmpoBaHuns

PeakTuBHOE nporpammupoBaHue (CpaBHUTE/IbHO) JIerko
pacnpeaensercs



Mpwu aTOoM:

F# ectb B o6n1ake Microsoft Azure

F# ectb Ha knneHTe (Kinect, Leap Motion, W8/WP)
F# - open source

F# nmeet cnnbHoe coobwecrtBo (http://fsharp.org)

F# noutn He nponpueTapHbIn
F# ncnonbn3yetca Ha npakTuke (gaxxe B Poccum)

F# ncnonb3yertca B npenogasaHuu B By3ax Poccum
(M®TU, HAY BLUS, Cn6ry, HI'Y, MAMWY, ...)

F# - npekpaceH!


http://fsharp.org/

Amutpun CownHnkos

dmitri@soshnikov.com
facebook.com/shwars
twitter.com/shwars
vk.com/shwars
blog.soshnikov.com
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