# Clojure

NNCH

OPyHKUMOHaNbHOE NporpamMMmpoBaHumne
PasBuTas nnatopmMa

Concurrency



# Clojure
## NNCH

ManeHbKoe a4po
[lo4TN HEeT cuMHTaKcuca
KoOo-KakK-agaHHble



# Clojure
#H# PJl

First-class functions
Lexical closures
JIEHNBOCTDb

Dynamic typing



# Clojure
## JVM

beicTpasd
KadyecTBeHHad
YpoBeHeM Bbiwle 0C,
nyduwe abcTpakuuu
Banom 6ubnnortek
BanioM MHCTPYMEHTOB



# Clojure
## Concurrency

MMMy TabesibHOCTb

NEPCUCTEHTHBLIE CTPYKTYPbl AaHHbIX
Software transactional memory
Lock-free



HH#

+ + + + +

Ocob6eHHOCTMH
MHoronnatTpopMeEHHOCTb

ManeHbKoe a4po0

Mano cumHTakcuca
J

JVM

.NET

JavaScript

Python

e?



# OcobeHHoCTHM
## Interop

YBaxaeT nnaatpopmy
[lncaTb [OXaBy Ha KJIOXe npoue,
4eM Ha [JXaBe

clj strings = java sStrings
clj numbers = java numbers
clj nil = java null




# 0cobeHHOoCTMH
## MNepneHOUKYNApPHOCTb

CIFTIEREN

E-,-er'-,".'\ ng that touches I

otata, identity, value
Function and state, namespac
Weaning, orda
Ypes
switch/matching Multipla whovwhat pairs
var(iabla)s
mperative ioops, old
ACTONns
(LIHM

Condibionals




# OcobeHHOCTN
## lepneHANKYNApPHOCTb-2

State = value + time
OOP = functions + data



# 0OcobeHHOCTMN

## lepneHANKYNAPHOCTb-3

Construct
Values
Functions
i
Data

Folymorphism a la carte

Managed refs

Set functions
Queues
Declarative data manipulation
Hulas

Consistency

Get it via...
final, persistent collections
a.k.a. stateless methods
language support
Maps, arrays, sets, AML, JSON etc
Protocols, type classes
Clojura/Haskell refs
Libraries
Libraries
SQL/LINCY/Datalog
Libraries, Prolog

Iransachons, values




# OcobeHHOCTN
## [lpeBO3HOCUT pAaHHbIE

[IpOorpamMmbl nNnepeManbiBalT fgaHHbIE
Knaccbel 9TO THpbMa 44 OaHHbIX
CTaHgapTHble CTPYKTYPH

c 6boraTon cemMaHTUKOW



# OcobeHHOCTN
## [lpeBO3HOCUT pAaHHbIE

“It 1s better to have
100 functions operate on
one data structure

than to have
10 functions operate on
10 data structures.”

- Alan J. Perlis



# OcobeHHOCTN
## OTKpPbLITOCTb

MynbTumMmeTOonbl, NPOTOKO/IbI

MeTangaHHbIE

Predicate dispatch BMecTO
pattern matching

Composable abstractions

$().click{().css{() wnnwu
(-> ($ ) (click ) (css))



# OcobeHHOCTN
## OTKpPbLITOCTb-2

YnpaBaeHne BCeEM

Vars, namespaces, 3arpys3ka kKoaa
— BCE nNporpaMMupyeTcH

Nebarrep ¢ bpeknouHTamu
YMECTWUNICSA B OOHY rfaBy KHUTU



# OcobeHHOCTN
## OTKpPbLITOCTbH-3

Compilation pipeline

Compller-as-a-service

Kak 6ynTto cobupaelb CBOW
Ma/lleHbKUN KOMNbIOTEP




# OcobeHHOCTM
## Makpochl

Bce TO, O 4eM Mbl
TaK OO0NATr0 MedYTanwu



# 0cobeHHOoCTMH
## lNepencnonb3yemMoCTb

HeT custom reader

ecTb reader literals though
HenmmcnencuTcsa BCE



# OcobeHHoCTM
## OANHAMNYHOCTb

HoBoe and JVM
REPL
KoMmnumngauma B H6anTKkoad Ha neTy




# OCHOBSbDI
## KaK 3TO BbIrnagunT

“string”
: keyword
“(A\L \1 \s \©)
[:V e :c T 0 :1]
#{#“S"” “e” “1t"}
{:key value, :key2 value2}
\C
#"|Rr ]egexp?”



# OCHOBSHGI
## A B Bugeopepcum — cpgenan

#inst 72012-06-26T11:00:00.004+04:00"

#uulid “uuid-string”



# OCHOBSbDI
## KakK 3TO BbIrnsaant-2

(ns echo.clojure-u.lecturel
(:use clojure.java.1o

[clojure.string :only [replace]]))

(def x 10)

(defn hello [arg & args]
(println “Hello, “ arg))



# OCHOBbI
## KakK 2TO BbIFrNSgunT — BCE BMecCTe

(condp some [1 2 3 4]
#{O0 6 7} :>> 1nc
#{4 5 9} :>> dec
#{1 2 3} :>> #{(+ % 3))



# OCHOBSHGI
## YTtOo BOOOWE npoucxoounT?

(some #{0 6 7} [1 2 3 4])
(or (#{0 6 7} 1)
(#{0 6 7} 2)
(#{0 6 7} 3)
(#{0 6 7} 4))

(some #{4 5 9} [1 2 3 4])
(or (#{4 5 9} 1)

(#{4 5 9} 4)

==> 4



# OCHOBDbI
## Destructuring

(let [kv ..
kv ])

(let |

(let |



# OCHOBLbI
H# OYHKLNW

(fn [x y]
(+ X y))

#(+ %1 %2)

#(+ % %)



# OCHOBLbI
H## PYyHKUUMN-2

(def f

(defn £ [x y]

(+ X ¥y))
(defn f
([x] ..

([x y] )



# OCHOBLbI
## OYHKUUN-3

(defn constrained-sqr

[ ]

(X X X))



# OCHOBDbI
## Concurrency — vars

XpaHAT 3Ha4vYeHusa «raobanbHbIX»
GYHKLUUW N MEepPEeMeHHbIX, TOo, 4TO
XpaHWTCHA B namespace.

Thread-local rebind (binding)



# OCHOBDbI
## Concurrency — vars

Create/modify:
(def 1)
(def A:dynamic false)
(binding [ true] ..)

Read value:
X

*debug*

Read var ref itself:
#' X



# OCHOBDbI
## Concurrency — atoms

Modify by applying a func
Not coordinated

Create:
(def )

Modify:
(swap'! assoc :X 1)

(reset! {:x 2})

Read:



# OCHOBDbI
## Concurrency — refs

Modify by applying a func

Coordinated

Accessible/modifiable 1nside
(dosync) only



# OCHOBDbI
## Concurrency — refs

Create:
(def )
Modify:
(dosync
(alter assoc :x 1)

(ref-set {:x 2}))

Read:
(dosync )



# OCHOBDbI
## Concurrency — agents

Modify by “sending” a func
Will be applied 1n

a different thread
Coordinated with STM
Always availlable to read



# OCHOBbI
## Concurrency — agents

Create:
(def )
Modify:
_(desyTe—
(send assoc :x 1)

(send-off {:x 2}))

Read:



# OCHOBDbI
## Concurrency — delivering results

(let [f ]
)
(let [p ]
(future ( 1res))

)
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