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YacTtb 1:

N3amveHgemoe
COCTOaHME



N3ameHaemMmoe coCcToaHne

Bua nameHeHus CUHXpPOHHOE ACUHXpPOHHOE

KoopanHupoBaHHoe Ccbinku (refs)
HesaBucumoe ATOMBbI AreHTbl
N3onnpoeaHHoEe Vars

deref unn @ oNsa gocTyna K TeKyLLEeMY COCTOSIHUIO CCbIfKK, aTtoma Ui
areHTa



CcbINnKu

CUHXPOHHOE, KOOPAMHUPOBAHHOE U3MEHEHUE OaHHbIX
OcHoBaHbl Ha Software Transactional Memory (MVCC)
Atomicity, Consistence, Isolation

I3MEeHEeHNA TONbLKO B paMKax TpaH3akuunmn!

TpaH3akuma NnoBTOPSETCA NMPU KOHPNKTE C ApYyron
TpaH3aKuueu

TpaH3aKkumnsa npekpallaeTcs npu reHepaumm UCKNoYeHUs

[Toooepxka yHKUUN-BanmMaaTopoB N PYHKUMN-
HabnwogaTenen



CcbINnKu

Cxewma B3ATa n3 ctarbu http://swinn.com/blog/2012/04/11/clojure-stm-what-why-how/




CcbINKKU: ncnofb3oBaHue

CospaHue: (ref x & OnMuun)
Hayano TpaH3akuyun: (dosync ..)
N3meHeHne: alter, commute nnu ref-set

brnokupoBKka: ensure



CcbInKku: npumep

(defn transfer-money [from to amount]
(dosync
(if (< @from amount)

(throw (IllegalStateException.

(str "Account has less money that required!
@from " < " amount)))

(do (alter from - amount)

(alter to + amount)))))



CcbInKku: npumep

user=> (def ":private acc-1 (ref 1000))
user=> (def ":private acc-2 (ref 1000))

user=> (transfer-money acc-1 acc-2 500)
1500

user=> @acc-1

500

user=> @acc-2

1500



CcbInKku: npumep

(defn add-to-deposit [to amount]
(dosync
(commute to + amount)))

user=> (add-to-deposit acc-1 100)
600

user=> @acc-1

600

(defn write-log [log-msg]

(io!

(println log-msg)))
user=>(dosync (write-log "test"))
java.lang.IllegalStateException: I/0 in transaction
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ATOMBI

CUHXPOHHOE, HEKOOPANHUPOBAHHOE U3MEHEHNE
OcHoBHas pyHKUNS — swap !
[Tooaep)xka BanuaaTopoB 1 Habnogatenen

[MpekpallaeT NOBTOPbI MPU UCKMIOYEHUN

(swap'ag...)

(9 @a) noBTOp (9 @a)

atom a

(swap!' af..)



ATOMbI. NPUMEP

(def ~:private counters-atom (atom {}))

(defn inc-counter [name]
(swap! counters-atom update-in [name]
(fnil inc 9)))

(defn dec-counter [name]
(swap! counters-atom update-in [name]
(fnil dec 9)))

(defn reset-counter [name]
(swap! counters-atom assoc name 9))



ATOMbI. NPUMEP

user=> @counters-atom

{}

user=> (inc-counter :test)

{:test 1}

user=> (inc-counter :another-test)
{:another-test 1, :test 1}

user=> (reset-counter :test)
{:another-test 1, :test 0}



AreHTbl

ACUHXPOHHOE, HEKOOPAUHUPOBAHHOE N3MeHEHMe — fire &
forget

®dyHKuMU: send — bounded thread pool, send-off —
unbounded thread pool

Banungartopsl 1 Habnogatenu

Bo3amoXXHOCTb 06paboTkn oLLMBOK Npu BbIMOSTHEHUM KOAA

(sendaf...)
(send-offaf...)
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AreHTbl. NpumMep

(def ~:private counters-agent (agent {}))

(defn a-inc-counter [name]
(send counters-agent update-in [name]
(fnil inc 0)))

(defn a-dec-counter [name]
(send counters-agent update-in [name]
(fnil dec 9)))

(defn a-reset-counter [name]
(send counters-agent assoc name 0))



AreHTbl N OLLUNOKN

user=> (def err-agent (agent 1))
#'user/err-agent
user=> (send err-agent (fn [_] (throw
(Exception. "we have a problem!"))))
#<Agent@8e7da6@ FAILED: 1>
user=> (send err-agent identity)

Exception we have a problem! user/evall227/fn--1228
(form-init6590526999427540299.clj:1)

user=> (def err-agent (agent 1
:error-mode :continue))
#'user/err-agent
user=> (send err-agent (fn [_] (throw
(Exception. "we have a problem!"))))
#<Agent@76aa3e9a: 1>
user=> (send err-agent inc)
#<Agent@76aa3e9a: 2>
user=> @err-agent
2



Vars

N3onnpoBaHHOE N3MEHEHME B paMKaxX OOHOro noToka
3MeHEeHME NMPUMEHSIETCS KO BCEMY BbI3bIBAEMOMY KOAOY
Var gorkHa ObITb 00bsiBNeHa Kak :dynamic

binding — nepeonpeneneHmne 3Ha4eHUn:
PaboTaeT npu ucnosnb3oBaHun agents, pmap & futures
He pabotaerT c lazy sequences

alter-var-root — nsmeHeHue top-level s3Ha4yeHud
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Vars: npumepboil

(def ~:dynamic *test-var* 20)

(defn add-to-var [num]
(+ num *test-var*)

(defn print-var [txt]
(println txt *test-var*))

(defn run-thread [x]

(.run (fn []
(print-var (str "Thread " x " before:"))

(binding [*test-var* (rand-int 10000) ]
(print-var (str "Thread " x " after:"))))))

user=> (doseq [x (range 3)] (run-thread x))

Thread © before: 20
Thread @ after: 6955
Thread 1 before: 20
Thread 1 after: 7022
Thread 2 before: 20
Thread 2 after: 3380



Vars: npumepboil

(defn run-thread2 [x]
(.run (fn []
(binding [*test-var* (rand-int 10000) ]
(println "Thread " x " var=" *test-var¥*)
(set! *test-var* (rand-int 10000))
¢peintln "Thread ¥ X "Ivar2=? *testevakiossmm

user=> (doseq [x (range 3)] (run-thread2 x))
Thread © var= 3693

Thread var2= 4408

Thread var= 3438

Thread varz= 2624

Thread var= 6193

Thread var2= 2265

N NP RO



Vars: npumepboil

(defn run-thread3 [x]
(eunSGEne [
(set! *test-var* (rand-int 10000))
(println "Thread " x " var2=" *test-var*))))
user=> (run-thread3 10)

java.lang.IllegalStateException: Can't change/
establish root binding of: *test-var* with set

user=> *test-var*

20

user=> (alter-var-root #'*test-var* (constantly 10))
10

user=> *test-var*

10



BanugaTtopbl

user=> (def a (atom 2))

user=> (set-validator! a pos?)

user=> (swap! a dec)

1

user=> (swap! a dec)

IllegalStateException Invalid reference state
clojure.lang.ARef.validate (ARef.java:33)



Habnogatenu

user=> (def a (atom 1))
#'user/a
user=> (add-watch a "watch 1: "
(fn [k r o n] (println k r o n)))
#<Atom@2b36b44e: 1>
user=> (add-watch a "watch 2: "
(fn [k r o n] (println k r o n)))
#<Atom@2b36b44e: 1>
user=> (swap! a inc)
watch 1: #<Atom@2b36b44e: 2> 1 2
watch 2: #<Atom@2b36b44e: 2> 1 2
2



Habnogatenu

user=> (remove-watch a "watch 1: ")

#<Atom@372d95a: 1>

user=> (swap! a inc)

watch 2: #<Atom@372d95a: 2> 1 2

2

user=> (def ~:dynamic b 1)

user=> (add-watch (var b) "dynamic:
(fn [k r o n] (println k r o n)))

user=> (alter-var-root (var b) (constantly 42))

dynamic: #'user/b 1 42

42

user=> (binding [b 10] (println b))

10

nil



NameHsaemMoe cocTosAHuE (pa3Hoe)

O  Transients (nepexogHble CTPYKTYPbl AaHHbIX)
O WNameHaemble nonsa B deftype

O JlokanbHble vars



Transients

(defn vrange [n]
Gloopm Eay: 04ar )]
(e (<Ticn)
(recur (inc i) (conj v 1))

v)))

(defn vrange2 [n]
(loop [1 0 v (transient [])]
it R
(recur (inc i) (conj! v i))
(persistent! v))))

user> (time (def v (vrange 1000000)))
"Elapsed time: 189.004 msecs msecs"
user> (time (def v2 (vrange2 1000000)))
"Elapsed time: 99.861 msecs"”



ameHaemMble nonda B deftype

(defprotocol TestProtocol
(get-data [this])
(set-data [this o]))

(deftype Test [“:unsynchronized-mutable x-var]
TestProtocol
(set-data [this o] (set! x-var 0))
(get-data [this] x-var))

=> (def a (Test. 10))
=> (get-data a)

=> (set-data a 42)
=> (get-data a)



JlokanbHble vars

O with-local-vars no3sonder onpenennTtb rokasrbHble
vars, C KOTopbIM1 MOXHO paboTtaTb Yyepes var-set & var-
get (Mnu @)

(defn factorial [x]
(with-local-vars [acc 1, cnt X]
(while (> @cnt 0)
(var-set acc (* @acc @cnt))

(var-set cnt (dec @cnt)))
@acc))



YacTb 2:

[lapannenbHoe U
KOHKYPEHTHOE
nporpaMmmMmpoBaHue



[lapannenbHoe BbINOMHEHWE Koga

O BcTpoeHHble pyHKLNU:
pmap — napannenbHbIK aHarnor map
pcalls — napannenbHoe BblYncieHne yHKUNn
pvalues — napannenbHOe BblYMCeHne DNOKOB Koaa



[lpumepbl: pmap, pvalues

user=> (defn long-job [n]
(Thread/sleep 3000)
(+ n 10))

user=> (time (doall (map long-job (range 4))))
"Elapsed time: 12000.662614 msecs"

(10 11 12 13)

user=> (time (doall (pmap long-job (range 4))))
"Elapsed time: 3001.826403 msecs"

(10 11 12 13)

user=> (time (doall (pvalues
(do (Thread/sleep 3000) 1)
(do (Thread/sleep 3000) 2)

(do (Thread/sleep 3000) 3))))
"Elapsed time: 3000.826403 msecs"

(1 2 3)



Futures

Bbluncnaiotcda B oT4eNbHOM MNOTOKE
PesynbraT Kelunpyetcs

[ocTyn 4Yepe3 deref nnu @
BrniokmpoBka ecnu pesynsrara eule HeT

B0O3MOXXHOCTb OTMEHbI BbINOSIHEHUA



Futures: npumep

user=> (def future-test
(future (do (Thread/sleep 10000)
:finished)))
user=> @future-test ;; OyneT xaaTb
:finished
user=> @future-test ;; cpa3y BepHeT 3HayeHue
:finished



Delays

0O OTknagbiBaeT BbINOMHEHME Koda A0 AO0CTyna K pe3ynbraTy

user=> (defn use-delays [x]
{:result (delay (println "Evaluating
et X ) %)
:some-info true})

user=> (def a (use-delays 10))

user=> a

{:result #<Delay@259c3236: :pending>, :some-info
true}

user=> @(:result a) ;; BbNnoNHAeTCA Becb kog delay
Evaluating result... 10

10

user=> @(:result a) ;; BO3BpawaeTCcA TOJbKO pe3ynbTaT
10

user=> (:result a)

<Delay@259c3236: 10>



Promises

O KoopauHaumsa mexay NoToKamu BbINOSTHEHUS

O  bnokupyetcs npu OOoCTyne K ele He OTNpaBieHHbIM JaHHbIM

O  Pesynbrart kewinpyetcd

user=> (def p (promise))

user=> (do (future
(Thread/sleep 5000)
(deliver p :fred))

@p)



BnoOKMpPOBKA

O locking obecneumBaeT BNOKMPOBKY AOCTYNa K O0OBLEKTY

=> (defn add-to-map [h k V]
(locking h
(.put h k v)))

=> (def h (java.util.HashMap.))
=> (add-to-map h "test" "value")
"value"

=> h

{"test" "value"}



CpeactBa JVM: notoku u T.1.

O  JlerkocTb BbI30Ba koaa Java

O OyHKUMKM 6e3 aprymMeHTOB peanunayT NHTepdenchl
Runnable & Callable

=> (.run (Thread.

#(println "Hello world!")))
Hello world!
nil



YacTtb 3:

Advanced Topics



Reducers

BeeneHnbl B Clojure 1.5

He cos3gatoT npoMeXyTOUYHbIX KOMSTEKL NN
Ncnonb3ytoT fork/join npu BeinonHeHnn fold
CBou Bepcumn pyHKumnn map, fold, filter, un 1.n.

Pecypchbil:

O  http://clojure.com/blog/2012/05/08/reducers-a-library-and-
model-for-collection-processing.htmi

O  http://clojure.com/blog/2012/05/15/anatomy-of-reducer.html
http://adambard.com/blog/clojure-reducers-for-mortals/

O

O  http://www.infog.com/presentations/Clojure-Reducers




Reducers: npumep

=> (require '[clojure.core.reducers :as r])
=> (use 'criterium.core)

=> (bench (reduce + (map inc v)))

; Execution time mean : 7.793994 ms
=> (bench (r/reduce + (r/map inc v)))
; Execution time mean : 5.604963 ms
=> (bench (r/fold + (r/map inc v)))

; Execution time mean : 2.095184 ms



core.async

ACUHXPOHHOE NporpaMmMupoBaHue C NOMOLLbIO KaHanos

[Mogo6bHo goroutines B Go

[Moponepxuneaet Clojure & ClojureScript

Pecypchl:

o) http://clojure.com/blog/2013/06/28/clojure-core-async-channels.html

) http://stuartsierra.com/2013/12/08/parallel-processing-with-core-async

') http://swannodette.qithub.io/2013/07/12/communicating-sequential-processes/

) http://blog.drewolson.org/blog/2013/07/04/clojure-core-dot-async-and-go-a-
code-comparison/

) http://www.leonardoborges.com/writings/2013/07/06/clojure-core-dot-async-
lisp-advantage/

o) http://www.infoq.com/presentations/clojure-core-async

O http://www.infoq.com/presentations/core-async-clojure




Avout

ATOMbI 1 CCbISTKX B pacnpeneneHHon cpege
KoopanHauus yepes ZooKeeper

PasHble backends aona xpaHeHua coctosaHusa — MongoDB,
SimpleDB, nntoc BO3MOXHOCTb pacLUNPEHUS

Mo>kHO ncnonb3oBaTb cTaHAapTHbIE YHKUMK — deref,
Habnoaatenu, BanuaaTopsbl

CobcTBeHHast Bepcua yHKUUA O UBMEHEHUS
cocTtoaHua: swap!!, dosync!!, alter!!, etc.

[ToapobHO — Ha



Avout: npumep

(use 'avout.core)
(def client (connect "127.0.0.1"))

(def r@ (zk-ref client "/re" 0))
(def rl (zk-ref client "/rl" []))

(dosync!! client
(alter!! r@ inc)
(alter!! rl conj @re))



Pulsar

PeanunsyeTt pasnnyHble KOHKYpPEHTHbIE onepauun
BkntoyaeT nogaepkky akTopHOW MOoaenu

Pattern matching kak B Erlang, Bkrno4asa ABouYHbIe
OaHHble

OcHoBaHa Ha Java ounonuorteke Quasar

Pecypchbil:



Lamina

[lpeaHa3Ha4vyeHa ans aHanmaa rnoToKoB AaHHbIX
[1loTOKM KakK KaHarnbl
Bo3moXXHOCTb napannenuaaumm odopaboTku gaHHbIX

Pecypchbl



Hadoop-based

O clojure-hadoop (http://github.com/alexott/clojure-hadoop)

O parkour (https://github.com/damballa/parkour)

0O PigPen (https://github.com/Netflix/PigPen)




Pecypchl

http://java.ociweb.com/mark/stm/article.html

Clojure Programming by Chas Emerick, Brian Carper,
Christophe Grand. O'Reilly, 2012

http://aphyr.com/posts/306-clojure-from-the-ground-up-
state

http://www.infog.com/presentations/VValue-ldentity-State-
Rich-Hickey (Buaeo)

http://skillsmatter.com/podcast/clojure/you-came-for-the-
concurrency-right (suaeo)




