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3ayem?

® John Hughes, Why Functional Programming Matters,

1984
- -

boJiee Bblpa3uTebHbIU
A3bIK (MeHbIIIEe MUCATh,
60JIbllle yMaTh)

MeHee 3¢ .TUBHBIU
(coop ‘copa)

HeT no604HbIX 3 PeKTOB Hy><HbI 60J1€€e

=> HeT OIIMOOK KBaJIUPUITMPOBaHHBIE

[POrPaMMUCThI
HeT nmepeMeHHbIX =>
npolie napajieanu3m




[MpuBKYyC dYHKUMOHaNbLMHbI (F#)

[Tocyumame cymmy keadpamos om 1 0o 10

Fnyno

JIAaKOHMYHO

060611EHHO

P PeKTNBHO

1*1+2*2+3*3+4*4+5*5+6*6+7*7+8*8+9*9+10*10

let rec sumsqab =
if a>=Db then a*a
else a*a+sumsq (a+1) b

sumsq 1 10

let rec num_map_reduce fmfra b =
if a>=b then fm a
else fr (fm a) (num_map_reduce fm fr (a+1) b)

let sumsqg = num_map_reduce (fun x->x*x) (+)

let num_map_reduce fmfrab =
let rec num_map_reduce' acca b =
if a>b then acc
else num_map_reduce’ (fr acc (fm a)) (a+1) b
num_map_reduce' (fm a) (a+1) b

Bo scex cayuaax — 6e3 noboyHbix 3¢hgekmos
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O6paboTKa AaHHbIX: CMUCKU

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 (+) O

[1..10] |> List.filter (fun x-> x%3=0)
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becKoHe4yHble noc/ieao0BaTe/IbHOCTU

let rand max n =
seq {
let r = new System.Random(n)
while true do yield r.NextDouble()*max

}

let monte_carlo hit max iters =
let hits = (float)(
Seq.zip (rand max 1) (rand max 3) |>
Seq.take iters |>
Seq.filter hit |>
Seq.length) in
4.0*max*max*hits/((float)iters)

let area radius =

monte_carlo
(fun (xy) -> x*x+y*y<=radius*radius)
radius 10000

let Pi = area 1.0

-
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[TpaKTUYECKMM NpumMmep: 4YacToT.C10Bapb

let ReadLines fn =
seq { use inp = File.OpenText fn in
while not(inp.EndOfStream) do
yield (inp.ReadLine()) }

let FregDict word_seq =
word_seq |>
Seq.fold(
fun (ht:Map<string,int>) v ->
if v="""then ht else
if Map.containsKey v ht then Map.add v ((Map.find v ht)+1) ht
else Map.add v 1 ht)
(Map.empty)
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1. F# - ncknrountenbHo yao06HbIN
A3bIK AN 06paboTKM AaHHbIX

°* JlakoOHMuYHbIN (BbIBOA TUMNOB)

° be3 nobouHbix 3¢pPpekTOoB

°*  WMHTepakTUBHbIN nNpouecc pa3paboTku
°*  MouwHbIK Habop abcTpakunin

™~
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[MlapannenbHasa n acCMHXPOHHaaA 0bpaboTKa

let taskl = async { return 10+10 }
let task2 = async { return 20+20 }
Async.Run (Async.Parallel [ taskl; 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];
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YacToTHbIN cnoBapb 2.0

let ProcessFileAsync f =
async {
let! str = ReadFileAsync f
let dict = FreqWords str
do! WriteDictAsync dict (f+".res")

}
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1. F# - ncknrountenbHo yao06HbIN
A3bIK AN 06paboTKM AaHHbIX

2. F# no3Bonser nerko
pacnapansiesvBatb U
ACUHXPOHUTb BbIUUC/IEHUA

HeT cocTtoaHMA => nerko napannenutb
Asynch workflows - mowHee, uem B C#5.0




[Mpobnema...

p,og,.mm.b..% Open API Timeline =
Coogle baz: @ Ve v
Guullls rdio
+fitbit
Bilboord Ofoce.. m
Sears Google+
et Y amazoncom
2000 2002 2003 2005 2006 2007 2008 2009 2010 2011
105 APIs 352 601

1,116 1,628 2,647 4,678




F# 3.0: Type Providers

Type Provider — aTo:

® design-time-KOMNOHEHT, NPeAOoCTaBNAAIOLWMNM BblUMCIAEMOE
MPOCTPaHCTBO TUNOB/KNACCOB U METOA0B

® pacwmpeHune kKomnunatopa / IDE
® aganTtep mexay MCTOYHUKaMM AaHHbIX U A3blkamun .NET

ObecneyunBaer:

® MocTpoeHmne TUNOB CXeMbI «Ha 1IeTy» A9 CTaTUYECKOM
TMNU3aumu

®* ABTOMaTU4yeckoe obHOB/IEHME CXEMbI Ha 3Tane C60pKM
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TypeProviders

BcTpoeHHble

® SglDataConnection
® SqglEntityConnection
¢ ODataService

® WsdlIService

CTopoHHUe

® FreeBase

¢ Regex

® FileSystem
¢ Csv

° Excel

* JSON

° XML

® Registry

* XAML

® AppSettings
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A KaK YKe 0bnako?

BcTtpoeHHasa nogaeprkka Windows Azure Compute
Instance ana F#

MNoaaeprKKa PYHKLUMOHANBHOIO NPOrpaMmMmnPOBaHMA
rmbkmnx Beb-nHtepdpencon: WebSharper

Bbiuncnenunsa B obnake — npoekt Cloud Numerics F#
Extensions

B nepcnektnse — noaxo[, OCHOBaHHbIN Ha
DSL/Computational Workflows:

® letresult=cloud{.... }
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1. F# - ncknrountenbHo yao06HbIN
A3bIK AN 06paboTKM AaHHbIX

2. F# no3Bonser nerko
pacnapansiesvBatb U
ACUHXPOHUTb BbIUUC/IEHUA

3. NHHoBauuu B F# penarotr ero
nepeaoBbIM A3bIKOM AN
06paboTKM AaHHLbIX B
rnobasnbHou cetn n obnake

™~




Ponb F# B aKocucteme A3blKOB

F# - HOBaTOpCKVIIZ A3blK, B KOTOPOM BOMNJIOWAKOTCA CMEJIblE NAEN

® F# 2.0 — acMHXpoHHOe/napansenbHoOe NpPorpaMmmmpoBaHme
(nepekoyeBano B C# 5.0)

® F# 3.0 —type providers

F# ncnonb3syeTtcAa BO BHYTPEHHUX MPOeKTax

® Driver Development Kit 0- Bepudpunkauma Kkoga

® F# HanwucaH Ha F# (porapganTech, Kak TaKoe BO3MOXHO?)
® Urpbl XBox Live Arcade

* AdCenter Challenge

F# HauMHaeT NPOHMKATb B pa3/INyHbIe chepbl

* ®OuHaHcoBas aHaAUTUKaA (Ha cmeHy Excel)

® HayyHble BbluncneHua (Ha cmeHy Matlab/MathCad -> eg. VSLab)
® Genome Viewer

®* DSL
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[Ipon3BOAUTENBHOCTD
[IpodpeccuonanbHas pa3paboTka

o

BbipasuTebHOCTBD [
CUCTEMHOTO
NporpaMMHpOBaHUS

\Vigth=
EIMaucCar:

BbIpa3uTe/IbHOCTH
JI1 MaTeMaTu4
3a/1a4
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Example #1 (Power Company)

| have written an application to balance the national
power generation schedule ... for an energy
company.

...the calculation engine was written in F#.

The use of F# to address the complexity at the heart
of this application clearly demonstrates a sweet
spot for the language ... algorithmic analysis of large
data sets.

Simon Cousins (Eon Powergen)

- /




Examples #2/#3: Finance companies

%
Grange

Insurance

~ .
Chversew
VE

Country or Region: United States
Industry: Financial services—Insurance

Customer Profile

Headquartered in Columbus, Chio,
Grange Insurance offers automodbile, life,
home, and business insurance protection
to poligyholdersin 13 U5, states.It
employs 1500 people.

Business situation

Tomaintainits competitive standing and
its reputation among agents for being
easyto do business with, Grange
Insurance needed to keep its rating
enginewarking at top performance.

Solution
Using Microsoftz Visual Studioz Team
System and Visual F#, the company

Insurance Company Improves Time-to-
Market with Enhanced Rating Engine

With this streamlined developmer
rapidly deliver more powerful solu

they can deliver more choicesand

poli

sthatmuch f

For nearly 75 years, Grange Insurance ha
products and services to policyholders ir
states. To maintain its well-earned reput:
company decided to enhance its rating ¢
forrating policies and performing what-i
analyses, and other vital activities. Worki
Group and using the Microsofts Visual 5
development environment and Microsof
ming language, Grange Insurance paralle

I:Iustomr: Financial services firm
Country or Region: Europe
Industry: Financial services—Banking

Customer Profile

Alarge Europeanfinancial services firm
offers banking and asset-management
services to clients in 50 countries. In
2008, the bank earned mare than U.5.56
billianinincome.

Software and Services
» Microsoft Visual Studio
- Microsoft Visual F#
- Microsoft Visual Studio 2010
m Technologies
- Microsoft MET Framewark
- Windows Presentation Foundation

Banking Firm Uses Functional Language to
Speed Development by 50 Percent

"We could not have developed 200 models in two
yearswithout F# and Visual Studio. It would have
taken us at least twice as long with our previous tools.”

Director at a large European financial services firm

A large financial services firmin Europe sought new
development tools that could cut costs, boost productivity, and
improve the quality of its mathematical models. To address its
needs, the bank deployed Microsoft F#, the Microsoft .NET
Framework, and Microsoft Visual Studio. It will soon upgrade to
Visual Studio 2010 and the integrated Microsoft Visual F#, With
its new tools, the bank can speed development by 50 percent or
more, improve quality, and reduce costs.

Business Needs

Alarna Furamasan financial carvicars

desktop and ona remote cluster of servers
that imclidlar bmelred

f curtanas




Example #4: Biotech

...F# rocks - building algorithms for DNA processing
and it's like a drug. 12-15 at Amyris use F#...

F# has been phenomenally useful. | would be writing
a lot of this in Python otherwise and F# is more
robust, 20x - 100x faster to run and faster to
develop.

Darren Platt, Amyris BioTechnologies
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Case Study #5: Microsoft “adPredict”

® 4 week project, 4 machine learning experts
¢ 100million probabilistic variables
® Processes 6 TB of training data

® Real time processing (N,000 impression updates / sec)

“FH# was absolute]y integra] to our success’
“We delivered a robust, high-performance solution on-time.”
“We couldn’t have achieved this with any other tool given the constraints (y‘" the task”

“FH programming is fun —1 fee] like I learn more about programming every da)/”




e

Ncnonb3ynte F#!

Dormpra Cournaech
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