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SO0XHOBEHVE OJ19 3TOro OoKJ1aaa
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KOHMOEpEHLNN. ..




«//lcnonb3ynte F#, nnu Bbl
clenaeTe KOTEHKA HECYACTHbIM. . . »

[.ColwHNKOB




«4TO 3TO 3a npe3eHTaums 6e3
KOTUKOB U PODOTOB. .. »

[.CowHunkos, 2014

«H4TO 3TO 34
npe3eHTaumns 6e3
KOTUKOB 1 MOHa[. . . »

[.CowHunkos, 2015




BbiBOObI

* [lpe3eHTayunn C KOTUKaMM BCEM HPABATCS
* [Ipe3eHTauumn c poboTamum BCEM HPABATCH
* F# nHtepeceH coobuiectsy pa3paboTunKoB

| MNoTesbl

*lipe3eHTauymn ¢ MOHaAaMn BCEM HPABATCH
*lipe3eHTaumn C geEMOHCTpaUunNdMnM BCEM HPABATCH

* He BCé ele ncnonb3yroT F# B CBOEM UHCTPYMEHTapuun, u c
5TUM HaAo 4YTO-TO AeNnaTh...




Y4TO Bbl MOIM/IM HE 3HATb NpPo F#

[TocTapaemcs He bonbLUE, YHEM 3 MUHYTHI. ..



> Visual Studio

since
2010...



F# - Open Source

http://fsharp.org

Microsoft

Azure

Certified



http://fsharp.org/

F# - caMmbIn
NnOoNynsipHbIN
(PYHKLMOHANIbHDbIN
f13bIK
nporpaMmMmpoBaHu s




TIOBE Programming Language Index

F# - #16
Lisp - #23
ML - #27
Scala - #31
Scheme -
#37
Haskell -

#38
Erlana - #47)

F# - caMbIi NonynspHbI GYHKLNOHANbHbIN SA3bIK
NporpaMMmMpoBaHNS

F# - caMbl ObICTPO-pacTyLMi MO NONYNAPHOCTU
A3bIK

F# - Takxe nonynspeH, Kak lNackane/Delphi




F# MoOXXeT CcJioOMaTb BaM

M(Qﬁ!;'ré thakTopman 6e3 ABHOW pekypcum mn 6e3

MCMNO/1b30BaHNSA NepeMeHHbIX?

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

let fact =y ((<<)(cond ((=)0)(k 1)) ((<<)(s(*))((>>)(c(-)1))))



HYTO HaC »XKOET CceroaHs. ..




Te3unchl

1. boraTble @YHKUMOHaNbHble abCcTpakumnun F# no3BongatoT
Nerko peann3oBbiBaTb C/IOXXHbIe BeLU



KoMBVHaTOpPHbIE Napcepbl VS. lexx/yacc

let num = pint32
let list x = (pstring "[" >>. sepBy num (pstring ",") .>> pstring "]") x
CharParsers.run list "[1,2,3,41"

let num ws = pint32 .>> spaces

let str ws s = pstring s .>> spaces

let list x = (str ws "[" >>. sepBy num ws (str ws ",") .>> str ws "]") x
CharParsers.run list "[1, 2, 3,4 1“




—A-MHTEepdenc anga vepenarlku

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

| _ => 11
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Te3unchl

1. boraTble @YHKUMOHaNbHble abCcTpakumnun F# no3BongatoT
Nerko peann3oBbiBaTb C/IOXXHbIe BeLU

2. F# - npekpacHbIN A3blK AJ19 06paboTKn AaHHbIX



PaboTa ¢ JaHHbIMK1 1 HemHoro Machine Learning

* MHOXXECTBO NMPUMEPOB PYKOMUCHbIX LUDP

* Llenlb — Hay4YnTbCAa aBTOMaATUYECKHU
pacrno3HaBaTb UMNPPbI

« Obyyatowasa sbibopka - 50,000 npmnmepos

* TectoBasd Bblbopka - 20,000
“HensBecCTHbIX" undp

* [Npnmep:



http://www.kaggle.com/c/digit-recognizer
https://github.com/shwars/FSharpCodingDojo/tree/master/DigitRecognizer

YTO Takoe KnaccuurkaTop”?

= Ha BXOO NOCTYMaeT HeEV3BECTHas
TOYKa B HEKOTOPOM MPOCTPAHCTBE,
Ha BbIXOOE — KJ1aCcC, K KOTOPOMY
OHa MPUHAONEXNT

classify(x) = 1

= B Hawlem cnydvae knacebl = 0, 1, ...
9

= [O4Ka = N30DOPaKeHe LUMPPbI
/84-MepHOEe NPOCTPaHCTBO




KNN-knaccndpmkaTop
« KNN = K Nearest Neighbors

= Ha BXOOE — HEM3BECTHAA TOYKa

=« CMOTPVIM Ha CMMCOK BCEX AOCTYMHbIX MPUMEPOB

= Haxooym K onvpkanwimx cocenem

= [ |peCKa3bIBAaEM KJ1AaCC, KOTOPbIE BCTPEYAETCH B
OOMBLUMHCTBE 3TUX MPUMEPOB




[Toumep: 1-nearest neighbor (2)

[lonukcenbHO
cpaBHUBaemM
n3oodpakeHuna

D = V2552 4+ 2552 . 4+ 2552

D = /2552

AEEER B =

BbluMcninm pacctoAaHue mexay
HEen3BeCTHbIM U AOCTYNMHbIMU
npuvepamviv



Te3unchl

1. boratble @yHKLUMOHANbHbIE abcTpakunn F# no3BondatoT
NEerko peanun3oBbiBaTb C/10XHbIe BELU

2. F# - npeKkpacHbIN A3blK AJ11 06paboTKN AaHHbIX
3. F# - npekpacHo nHteponepupyet c C# n .NET

- a X

i ° MainWindow
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Te3unchl

1. boraTble @YHKUMOHaNbHble abCcTpakumnun F# no3BongatoT
Nerko peann3oBbiBaTb C/IOXXHbIe BeLU

2. F# - npekpacHbIN A3blK AJ19 06paboTKn AaHHbIX
3. F# - npekpacHo nHteponepupyet c C# n .NET

4. F# MHHOBAUMOHHbIA N B3aNMOAENCTBYET C AaHHbIMU
yepe3 Type Providers




Type Providers

open Microsoft.FSharp.Data.TypeProviders
type crimeData = ODataService<"https://api.datamarket.azure.com/
data.gov/Crimes/v1/">

let context = crimeData.GetDataContext(Credentials=credentials);

let res =

query {
for ¢ in context.CityCrime do
where (c.State="Washington")
select (c.City,c.Burglary)

}




Te3unchl

Boratble yHKLUMOHANbHble abCcTpakunmn F# No3BONAIOT SIErKO peasim30BbiBaTb C/10XKHbIE BeELLU
F# - npekpacHbIX A3bIK 15 06paboTKu AaHHbIX

F# - npekpacHo uHTeponepupyet ¢ C# n .NET

F# WHHOBALUMOHHBLIN N B3aUMOAENCTBYET C AaHHbIMKU Yepe3 Type Providers

F# - npekpaceH anga Data Scientist!

A N



Deedle Frame Library

let titanic =
Frame.ReadCsv("titanic.csv").GroupRowsBy<int>("Pclass")

let byClass =
titanic.GetColumn<bool>("Survived")
|> Series.applyLevel fst (fun s ->
series (Seqg.countBy id s.Values))

> Frame.ofRows

> Frame.sortRowsByKey
> Frame.indexColsWith ["Died"; "Survived"]




Error: 0.053873 Steps: 14498




6 -2 fslab.org Fslab - Data science and m.

FsLab Download Getting started Training & support Documentation ~

Increased productivity Easy data access with R integration

Use F# Data type providers to access data from usdata =

WorldBank, CSV files and any other JSON or XML-based gl 3:‘: e :::::: 3::::gg’mgfugztlﬁz:m"mry X gross)™

web services and cleanup data easily. “coZ” => series us. "C02 emissions (kt)'" ]
I> Frome.dropSparseRows
Use the R type provider to call any package from the R result = R.1s(formula = "gdp~uni+coz”, data = usdata)

language with full editor support and automatic data 1. summary(result)
: 1.plot(result)
conversions.

Cross-platform © Production-ready ) Powered by F#

FsLab runs on Mac, Linux and Windows. You can use Once you're done with the initial data analysis, you FsLab lets you use a simple but powerful language
it with Emacs, Xamarin Studio, MonoDevelop, Visual can turn your code into production-quality that analysts, data scientists and software
Studio or other F#-enabled editor. implementation without rewriting it. developers all understand.

ﬂ Nnen-calirra m Intarartiva ﬂ EHfiriant


http://fslab.org/

Te3unchl

. boraTble pyHKUMOHaNbHbIEe abCcTpakuun F# No3BONSAIOT Nerko peaam3oBbiBaTb C/IOXHbIE BeLm
. F# - npekpacHbin sa3blk gnsg 06paboTkn AaHHbIX

. F# - npekpacHo nHteponepupyet c C# n .NET

. F# MHHOBAUMOHHLIN U B3aUMOAENCTBYET C AaHHbIMKN Yepe3 Type Providers

. F# - npekpaceH ansa Data Scientist!

. B F# oTAnM4HO peann3oBaHa napannesbHOCTb U aCUHXPOHHOCTb

O Ul ~h WN -



Te3unchl

BoraTtble dyHKUMOHaNbHblE abcTpakumnm F# No3BOMSOT Nerko peasan3oBbliBaTb C/I0XHbIE BELMU

F# - npekpacHbIn A3bIK ANst 06paboTKu AaHHbIX

F# - npekpacHo nHTeponepupyet ¢ C# n .NET

F# WHHOBAUWMOHHbIN N B3aMMOAENCTBYET C AaHHbIMK Yepe3 Type Providers

F# - npekpaceH anga Data Scientist!

B F# oTnn4yHO peann3oBaHa nNapannesibHOCTb U ACUHXPOHHOCTb

3a cyeT MOHaAM4YeCcKnx BblpaxeHun F# no3sonsieT Nnpo3pavyHoO NepeHOCUTb BblYMCAeHnsa B ob1ako!

NoubhwnN=



brace

the cloud

Im}brace

http://m-brace.net

Y1066l NonpoboBaThb:
* 3aNyCTUTb CBOW KnacTtep Ha Microsoft Azure ¢ nomouwbto http://briskengine.com

* CkayvaTb 1 nonpobosaTb tutorial: https://github.com/mbraceproject/MBrace.StarterKit/
archive/master.zip



http://m-brace.net/
http://brisk-engine.com/
https://github.com/mbraceproject/MBrace.StarterKit/archive/master.zip
https://github.com/mbraceproject/MBrace.StarterKit/archive/master.zip

Bbl4MCNeHna Ha KlacTepe
n.jg . let Result =

[ 32 42 ]
|> List.map(fun i -> cloud { return (fib i) })
|> Cloud.Parallel
|> cluster.Run

Parametric Sweep

let ParamSweep =
Parameters

> List.map(fun p -> cloud {

if Success(p) then return Some(p) else return None } )
> Cloud.Choice

> cluster.CreateProcess




CloudFlow

n_jé ' let streamComputationJob =

[|] 1..100 |]
// Convert the data into multiple cloud-parallel data streams
|> CloudFlow.ofArray

// Map/filter/map

|> CloudFlow.map (fun num -> num * num)

|> CloudFlow.filter (fun num -> num < 2500)

|> CloudFlow.map (fun num -> if num % 2 = 0 then "Even" else "0dd")

// Reduce
|> CloudFlow.countBy id

// Collect the results back to a single array
|> CloudFlow.toArray
|> cluster.Run



PuHanbHas OeMOHCTPaLMS

ACUHXPOHHOCTbL + [lapcepbl + PeakTuBHOE
nporpaMmMmpoBaHue



Vicnonesymnte F#!

CPyHu LUOHaAbHOE
nporpammulao(baﬂue
Ha

OMmutpun COLIHMKOB

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

B npeseHTaumn ncnonb3oBaHbl oTtorpadunn Linus Bohman, Martin Biskoping, pacnpocTpaHsiemble no anueH3unn Creative Commons
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