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BBeneHue B F#

Hapgetocb, MeHblue Yem He 80% BbICTYNEHUS. ..



Bce nu 3HaroT npo F#?



dq Visual Studio
since 2010...



F# - Open Source

http://fsharp.org

Microsoft

Azure

Certified




F# - cambIn NONyNAPHbLIU
pYHKLUNOHANbHbLIN A3bIK
nporpaMmmMmmpoBaHUAL...



TIOBE Programming Language Index

F# - #16

Lisp - #23

ML - #27
Scala - #31
Scheme - #37
Haskell - #38
Erlang - #42
Prolog - #43

F# - cambIn nonynspHbIn PYHKLMOHANbHbIN SA3bIK
nporpaMmmMmMpoBaHns

F# - camblin BbICTPO-pacTyLWmMii MO NOMYNAPHOCTU SA3bIK
F# - Takke nonynsipeH, kak [Nackane/Delphi




OuyeBUAHO

CvMmnaTu4dHo

A dheKkTuBHO

C npoaomxeHnem

BBeaoeHne n pasmmHka Mo3ra

BbiyucnieHue chakmopuara Ha F#

let rec fact n =
if n=1 then 1 else n*fact(n-1)

let rec fact = function
| 1->1
| n -> n*fact(n-1)

let fact =
let rec fact' acc = function
| 1->acc
| n -> fact' (n*acc) (n-1)
fact' 1

let fact =
let rec fact' f = function
|1->f1
| n -> fact' (f>>((*)n)) (n-1)
fact' (fun x->x)

Bo ecex criyyasix — 6e3 noboyHbix aghghekmos




BBeneHne n panbHeuwaga pasMmmHKa Mo3ara

BbiqucrieHue ghakmopuarna Ha F#

KOPOTKO | et factn =[1..n] |> List.reduce (*)

KappVI pOBaHO let fact = (..) 1 >> Seq.reduce (*)

let fact n = Seq.initInfinite (fun x->x+1)
neHMBO |> Seq.scan (*) 1 |> Seq.nth n

let rec fix f x = f (fix f) x
let fact = fix (fun f x -> if x=1 then 1 else x*f(x-1))

Mo T-me Tapckoro

U3BpalleHHO- |letsfgx=fx(gx)
letk xy =X

KOMGMHaTOpHO letbfgx=f(gx)
letcfgx=Ffxg
letrecy fx="f(yf)x
let cond p fgx =if pxthenfxelse g x
let pred x = x-1
let fact =y (b (cond ((=) 0) (k 1)) (b (s (*)) (c b pred)))

Bo ecex criyyasix — 6e3 noboyHbix aghghekmos



KoHKypcC:

[10 KOHUa nekuun npuaymanTe ewle
OAVH CMNOCODO BbLIYUCIIEHUS
chakTopuana n nonyuumte KoHdeTKy!



Molb pyHKLUMOHaNLHOro NnporpaMmmmpoBaHng

= Case Study: kombuHaTopHbIe napcepsbl

let num = pint32
let list x = (pstring "[" >>. sepBy num (pstring ",") .>> pstring "]") x
CharParsers.run list "[1,2,3,4]°

let num ws pint32 .>> spaces
let str_ws = pstring s .>> spaces
let list x = (str_ws "[" >>. sepBy num_ws (str ws ",") .>> str_ws "]") x

CharParsers.run list "[1, 2, 3,4 ]“

i wn 1




EA-nHTepdenc ans pobota

type Command = let s x = pstring x .>> spaces
| Forward of int let rec sl = function
| Back of int | [x] -> s x
| Left | h::t -> s h>. sl t
| Right let K x _ = x
| Stop let num = pint32 .>> spaces

let cmdsep = s "then" <|> sl ["after";"that"]
let forward = (s "forward" <|> sl ["go";"forward"] |> attempt) >>. (num |>> Forward)
let back = (s "back" <|> sl ["go";"back"] |> attempt) >>. (num |>> Back)
let left = (s "left" <|> sl ["turn";"left"] |> attempt) |>> (K Left)
let right = (s "right" <|> sl ["turn";"right"]) |[>> (K Right)
let stop = (s "stop" <|> sl ["go";"to";"sleep"]) |>> (K Stop)
let simplecommand = (s "please" <|> sl ["i";"beg";"you"] <|> s "")
>>. (forward <|> back <|> left <|> right <|> stop)
let command = sepBy simplecommand cmdsep .>> eof

let ParseCommand (s:string) = s.ToLower()
| > CharParsers.run command
| > function
| Success(res, , ) -> res

| _ > []

ParseCommand "please turn right after that forward 10 then i beg you turn left then stop"




Pa3Hble cTnnu oopaboTku
OaHHbIX

Cnuckun, nocnengoBaTenbHOCTU, CODbITUA. ..



ObpaboTka AaHHbIX: CINCKK

map

reduce
fold

filter

[1..10] |> List.map (fun x->x*x)

[1..10] |> List.map (fun x->x*x) |> List.reduce (+)

[1..10] |> List.map (fun x->x*x) |> List.fold (+) 0

[1..10] |> List.filter (fun x-> x%3=0)




[Tpnmep

" Y4yumcs oripeacesidtb nNo3nNTnB

let read fn = File.OpenText(fn).ReadToEnd()
let set fn =
(read fn).Split([]|'\n';'\r'5" "|])
|> Array.filter (fun x->x.Length>@)
|> Array.fold (fun acc x -> Set.add x acc) Set.empty
let positive = set @"d:\books\positive.txt"
let negative = set @"d:\books\negative.txt"

let wt w =
if Set.contains w positive then 1
else if Set.contains w negative then -1
else 0

let positivity (s:string) =
s.GoodSplit()
|> Array.fold (fun acc s -> acc+wt s) ©

swap(wt>>(+))




ObpaboTka OaHHbIX:

nocrieaoBaTteJibHOCTU
map {1..10} |> Seq.map (fun x->x*x)
reduce {1..10} |> Seq.map (fun x->x*x) |> Seq.reduce (+)
fOId {1..10} |> Seq.map (fun x->x*x) |> Seq.fold (+) O
filter |{1..10}|> Seq/filter (fun x-> x%3=0)
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nextElement() f(nextElement())




[Ipumep: Kopekypcua

= Eggg)e MUHUManNbHoe Yyncrno PnboHavyym genutcs Ha

Seq.unfold (fun (u,v) -> Some(u, (u+v,u))) (1I,1I)
|> Seq.filter(fun x->x%256I=0I) |> Seq.head

let rec fibseq = seq {
yield (1I,1I)
yield! Seq.map (fun (u,v) -> (u+v,u)) fibseq
}

fibseq |> Seq.map fst |> Seq.filter(fun x->x%256I=0I) |> Seq.head

34ecb Mbl UMeeM Aeno ¢ becKkoHeYHoM nocea0BaTeIbHOCTbIO
yncen PrnboHayum! MaremaTuKmn moryT 6bITb cHaCTAUBDI!

[MporpammmcTbl Ke yBNAAT HOBbIW ANA ceba Bua pekypcmm —
Kopekypcusa!



Mccnenyem tBOpYecTBo J1.H. ToncToro

let ReadlLines fn =
seq { use inp = File.OpenText fn in
while not(inp.EndOfStream) do
yield (inp.ReadlLine())

}
let file = ReadlLines @"d:\books\wap_1.txt" were
this
file |> Seqg.collect (fun s->s.GoodSplit()) |> Seq.filter (fun s-> s.Length>3) e
|> Seq.groupBy (fun x->x) |> Seq.map (fun (u,v) -> (u, Seq.length v)) Prince
|> Seq.sortBy (fun (u,v) -> -v) |> Seq.take 10 |> FSharpChart.Bar with
0 200 400 600
file |> Seq.collect (fun s->s.GoodSplit()) |> Seq.filter (fun s-> s.Length>1) Elg
|> Seq.groupBy (fun x->x.Length) 15,
|> Seq.map (fun (u,v) -> (u, Seq.length v)) ]fﬁ
| > FSharpChart.Bar » 8%
6
>4
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BbiBoA:

BonHa n Mup — no6pbin pomaH!
(no KkpanHen mepe B nepeBoAe HAa aHIMUUCKUN)

CHAPTER IV[edit]

CHAPTER IX[edit]

CHAPTER XIV[edit] -

CHAPTER XIX[edit]

CHAPTER XXIV[edit]




boHyc: Type Providers

* Type Provider — aT10:

» design-time-KOMMNOHEHT, NpPeaoCTaBNALLNA
BblYMCIISIEMOE NPOCTPAHCTBO TUMOB/KINAcCcoB U
METOO0B

» pacwumpenmne komnmnartopa / IDE
" gaanTtep Mexagy MCTOYHUKaMWU JaHHbIX U
a3bikamn .NET

s ObecneymBaer:

* [loCcTpoOeHMe TUNOB CXEMbI «Ha NMETY» ANdA cTaTU4eCcKoun
TUnn3auum

= ABTOMaTU4Yeckoe obHOBMNEHME CXeMbl Ha 3Tarne cOopKu



[ NaBHbIN BOMPOC:

A ecrnn Mbl XOTUM obpabaTtbiBaTb HE rOTOBbIE JaHHbIE, a
BO3HMKaKOLWKME Mo Xxoay paboTbl nporpamMmbl?

= [lobpoTa coobLueHnn B TBUTTEPE

* ACHXPOHHbIE AaHHbIe, NPUXOOALLNE U3 UHTEPHET

= [laHHbIE C AATYMKOB poboTa



ELle oanH cTunb obpaboTKM AaHHbIX:
peakTuBHOE PYHKLMOHANbHOE NPOrpaMmMmnpoBaHNE

let x = new TwitterStreamSample(..)

X .NewFeed
|> Event.map (fun x -> JsonConvert.DeserializeObject<tweet>(x))
|> Event.filter (fun x -> x.lang="en")
|> Event.map (fun x-> positivity x.text)
|> Event.scan (fun acc x -> acc+x)

| > FSharpChart.FastLine

x.StartListening()
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JKCKypcC: napannensHoe
nporpaMmmMmpoBaHmne

let task1 = async { return 10+10 }
let task2 = async { return 20+20 }
Async.Run (Async.Parallel [ task1; task2 ])

let map' func items =
let tasks =
seq {
foriin items -> async { return (funci) } }
Async.RunSynchronously (Async.Parallel tasks)

List.map (fun x -> fib(x)) [1..30]
map' (fun x -> fib(x)) [1..30]




OKCKypC: aCUHXPOHHOE NporpamMMmMpoBaHmne

let httpAsync (url:string) =

async {o
let req = WebRequest.Create(uQ O
let! resp = req.AsyncGetResponse() M OHaﬂa!

use stream = resp.GetResponseStream()

use reader = new StreamReader(stream)

let! text = Async.AwaitTask(reader.ReadToEndAsync())
return text }

["http://www.yandex.ru";"http://www.bing.com";"http://www.google.com"]
|> List.map httpAsync

|> Async.Parallel

|> Async.RunSynchronously

|> Array.map (fun x->x.Length)

["http://lwww.yandex.ru";"http://www.bing.com";"http://www.google.com"]
|> List.map (fun x -> async { let! s = httpAsync x
return s.Length })
|> Async.Parallel
|> Async.RunSynchronously




AHaTommnga Event

" |let evt = new Event<T>()
= evt.Publish — nHtepdenc ans nognnucku Ha cobbiTus
=evt.Publish [> Event.map f |> Event.filter p

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

=evt.Trigger(x : T) — uHMUMMpyeT cobbiTne



VIHTepecHee: HacTpoeHne TBUTTEpPaA

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.StartlListening() = Async.Start(listener)
member this.StoplListening() = Async.CancelDefaultToken()
member this.NewFeed = event.Publish

let x = new TwitterStreamSample(...)

X .NewFeed
|> Event.map (fun x -> JsonConvert.DeserializeObject<tweet>(x))
|> Event.filter (fun x -> x.lang="en")
|> Event.map (fun x-> positivity x.text)
|> Event.scan (fun acc x -> acc+x)
| > FSharpChart.FastLine




PacnpeneneHHoe peakTUBHOE
nporpamMmmMmnpoBaHue B obnake

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

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

|> CloudQueueSink

4

CloudQueueStream |> scan (+) 0 |> I
CloudQueueSink

N
S

CloudQueueStream |> =
FSharpChart.FastLine




MHOekcmpyem NHTepHeT

N
e - E=-
1

Internet

let cr = new Crawler()

cr.NewFeed

|> Event.map fst

|> Event.map positivity
|> Event.scan (+) 0

|> FSharpChart.FastLine

cr.Startindexing("http://yandex.ru")

cr.StopIndexing()




MHOeKcupyemM 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.DefaultCancellationToken.IsCancellationRequested)

then return! loop()
}
loop()
)

member this.Startindexing(url) = CrawlerAgent.Post(url)
member this.Stoplndexing() = Async.CancelDefaultToken()
member this.NewFeed = event.Publish




CobbiTnnHaga padbota ¢ NUI-
KOHTpOnepamMmm

= NUI-koHTponnepsl Kinect, Leap Motion — BbigatoT
nHdopmauuto no kagpam, 30fps

type LeapMotion() =

let event = new Event< >()

let cntr = new Leap.Controller()

let rec loop = async {
let f = cntr.Frame()
post (fun()->event.Trigger(f))
do! Async.Sleep(50)
if (not IsCancellationRequested) then return! loop

}

member this.EventFeed = event.Publish

member this.Start() = Async.Start loop

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




Ucnonb3oBaHue B pearsibHOU XXNU3HWN

e CoBMECTHbIM NPOEKT PoccMMCKOro rocyaapcTBEHHOro YHUBepCMTETa PU3INYECKON
KY/1IbTYPbl, CNOPTa, MONOAEKN N TYypu3ma u nabopatopumn MAILabs

e OueHKa nokasaTtenen 340p0oBbA U PUINYECKOTO PA3BUTUA AETEN NPU MOMOLLU
Kinect

3 MainWindow - o lEN

Pe3yabTtarthl




[lepexognm K camomy
MHTepPeCHOMY!

[TporpammupoBaHne poboToB



PeaktnBHoe nporpammmpoBaHmne B .NET:
Reactive Extensions

» |Observer<T>
= void OnNext(T)

= void OnError(Exception exn)

= void OnCompleted()

» |Observable<T>
» |Disposable Subscribe(IObserver O)

» B Observable moxHo obopaumBaTth cnnckm (IEnumerable),
coObITUA N Apyrme nNpuBbIYHbIE OOBLEKTHI



[TnaTtgpopma: TPUK

= http://trikset.com

» Pa3zpaboTka Ha ba3e Kadeapbl CUCTEMHOIO
nporpammmpoBaHuga CI10

'\|\//|VQIl__IrleIVI KoHTponnep, gonyckarowmn .NET Framework,
IF|

» ObBA3Ka Ha Da3e cTaHOAPTHOrO KOHCTPYKTOpPA

* [TonHbIN CTEK TEXHONOIMN Ang obyyeHus:

» BusyarneHas cpefa nporpaMmmMmnpoBaHuns
= NET (C#, F#)
* Huskum yposeHb (C)



[Tporpammupyem pobota Ha F#

use
let
let
let

model = new Model() motorR.SetPower(20)
motorL = model.Motor.["IM1"] motorL.SetPower(-20)

motorR = model.Motor.["IM2"]
sensor = model.AnalogSensor[“JAl1”]

let

let
use
use

dist x =

if x<20 || x>80 then ©

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

power = sensor.ToObservable().Select(dist).DistinctUntilChanged()
1 = power.Subscribe(motorL)
r = power.Subscribe(motorR)




PacnpeneneHHoe peakTUBHOE ynpasneHune
POOOTOM

LeapMotion|> ... process ...|> TcpClient

Pad |> .... |> Observable.Subscribe(motors)




Ynpasnsem pobotom 4yepes Leap Motion

let PadInput = Model.Pad.Pads -U
| > Observable.map snd (@]
| > Observable.choose (fun x->x) (@)

use sl=(PadInput |> Observable.map fst).Subscribe(leftWheel) Sa
use s2=(PadInput |> Observable.map snd).Subscribe(rightWheel)
let p = new TrikPad("192.168.137.86",3333) let HandAngles (hand:Hand) = :::
(hand.Direction.Yaw, ::
let LP = new LeapMotion() hand.Direction.Pitch,hand.PalmNormal.Roll) <
LP.EventFeed D
|> Event.map (fun f -> f.Hands.Rightmost) let trim x a b =
|> Skip 2 if x<a then a else if x>b then b else x s
|> Event.filter (fun h -> h.Confidence>@.2f) -
| > Event.map HandAngles let Control (y,p,r) =
| > Event.map Control if p < -0.05f then
|> Tee (printfn "%A") let x = trim (r*1.5f) -1.0f 1.0f
|> Event.add (uncurry(p.SendPad 1)) let spd = (-p+0.05f)*100.0f
LP.Start() ((int)(spd*(1.0f-x)),
LP.Stop() (int) (spd*(1.0f+x)))
else (0,0)




YnpaBngem poboTom Yyepes KoMmaHAbl N3

TBUTTEPA
KnueHT

PobGoT

let p = new TrikPad("192.168.1.2",3333)
let send (x,y) =
p.SendPad 1 x y

let Do x = x |> ParseCommand
|> List.map Tupelize
|> List.iter (send)

Do "go forward 10 then stop"

let CmdFeed = new
TwitterFilterStream(“#robocontrol™)

CmdFeed.NewFeed
|> Event.map (fun x->x.text)
|> Event.map (fun x->x.Replace("#robo", "")
| > Event.add (Do)

CmdFeed.StartListening()

model.Pad.Pads
| > Observable.map snd
| > Observable.choose (fun x->Xx)
| > Observable.map Detupleize
| > Observable.subscribe(
function
| Forward v ->
setWheels(moveSpeed, moveSpeed)
delay (v*delitem)
setWheels(0,0)
| Right ->
setWheels (-moveSpeed,moveSpeed)
delay del
setWheels (0,0)
| Stop -> setWheels(9,0)
) |> ignore




Mopanhb:

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

Sequence |> Seg.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# - BbiICOKOOEeKnapaTUBHbIN A3bIK

an/I OANHAKOBOM CUMHTaKCuUcCe npouecc BblYncCneHnsAa MoxeTt
CUNMbHO OTJNINYHATbCH

310 no3BonsaeT 3chdpekTMBHO 0OpadbaTbiBaTh OONbLWKME AaHHbIE
B ToM yncne B moaenun peakTMBHOIo nporpamMmmMupoBaHus



[lpn aTOM:

F# ectb Ha obnake Windows Azure

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

F# nmeet cunbHoe coobuecTBo (http://fsharp.orq)
F# noyTn He nponpueTapHbIN

F# ncnonb3yeTtca Ha npakTuke (aaxxe B Poccun)

F# ncnonb3yetca B npenogaBaHuu B By3ax Poccum
(M®TU, HUY BLUJ, CMi6ry, HIY, MAMN, ...)

F# - npekpaceH!



Mcnonbaynte F#!

[ —-"

OMutpuin COLLIHUKOB PynnilicnalBHide
npo amupo%aaue

dmitri@soshnikov.com ha

facebook.com/shwars
twitter.com/shwars
vk.com/shwars

blog.soshnikov.com
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