Andersen

www.andersenlab.com

MHOIronoTo4YHOCTb



Andersen

MnaH

[Mpouecc n notok

Thread, Runnable, Callable, Object
Mopgenb namatn B Java, Happens Before
[Mpobnembl MHOroNOTOYHOCTU
Synchronized, volatile

Concurrent

a. Konnekuyumn

b. ATOMUKK

c. Jloku

d. CuHXpOHM3aTOpPbI

o Ok WM =

www.andersenlab.com



Andersen

MNMpouecc 1 notok

1. Tpouecc - 3TO COBOKYMHOCTb KOAa W AaHHbIX, pasaensowmx odliee
BMpPTyanbHOE afpecHoe NpoCTPaHCTBO.

1. TloTok - 3T0 ogHa eanHULA ncnonHeHnst koaa. Kaxkabi NoTok

nocneaoBaTeribHO BbIMOTHAET MHCTPYKLUM NpoLlecca, KOTOPOMY OH
NPMHaONEXUT, NapannenbHo ¢ APYrMMn NOTOKaMK 3TOro npoLiecca.

https://habr.com/ru/post/164487/
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Thread, runnable, callable, object

Module java.base

Module java.base Module java.base . .
. < Package java.util.concurrent
Package java.lang Package java.lang
. Interface Callable<V>
Interface Runnable Class Object
void run() java.ldng.Object Type Rarameters;

V - the result type of method call

Module java.base
Package java.lang

Class Thread

java.lang.Object lcompalctl, compact2, compact3
java.lang.Thread java.util.concurrent

All Implemented Interfaces: Interface Future<V>

Runnable

https://habr.com/ru/post/164487/ Type Parameters:

V - The result type returned by this Future's get method
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Thread, runnable, callable, object

=

Thread states(StateMachine diagram) \

Runnable
start();

(@
e

Scheduler S&EK

or Thread.yield();

Object.notify();
———Object.notifyAll();

———

Blocked on /O
or

Synchronized

another thread closes socket —

i D
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Moaenb namsitu Java

Mogenb namsatn Java (aHrn. Java Memory Model, JMM) onucbeiBaeT nosegeHmne
NOTOKOB B cpefe ncnosiHeHust Java. Mogesnb naMsaTn — 4yacTb CEMaHTUKM A3blKa
Java, 1 onucbIBaET, Ha YTO MOXET U Ha YTO He OOSMKEH paccynTbiBaTb
nporpamMmncT, paspadatbiBatowmin O He aAns KOHKPETHOW Java-mMalluHbl, a ang
Java B uenowm.

CsowncTBa:
1.  ATOMapHOCTb
2. Bwuagumoctb
3. WameHeHue nopsigka

https://habr.com/ru/post/133981/
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Happens Before

1.

R

S

© ®

B pamkax ogHoro noTtok niobasa onepauna happens-before nobon onepaunei crnenytoLlen 3a Her
B CXOQHOM Kope

OceoboxgeHne noka (unlock) happens-before 3axsat Toro xe noka (lock)

Bbixog 13 synhronized 6noka/metona happens-before Bxoa B synhronized 6rnok/meton Ha TOM xe
MOHUTOpPE

3anuchb volatile nonsa happens-before uteHne Toro e camoro volatile nons

3anuck 3HayeHund B final-none (K1, ecnun 9To None — Ccbifika, To eWwé U BCEX NEPEMEHHbIX,
OOCTMXMMbIX U3 aToro nons (dereference-chain)) npu KoHCTpyMpoBaHun obbekTa happens-before
3anncb 3Toro o6beKTa B Kakyt-nNnnMbo nepeMeHHyr, NPoMCXoasiasa BHE 3TOro KOHCTPYKTopa.
3aBseplLueHne metoaa run ak3emnnsapa knacca Thread happens-before Bbixog n3 metoga join() nnum
Bo3BpaLleHue false metogom isAlive() aksemMnnapom Toro Xxe Tpeaa

Bbi3oB meToga start() aksemnnspa knacca Thread happens-before Havano metoga run()
3aK3emnnspa Toro Xxe Tpega

3aBepLueHune KoHcTpykTopa happens-before Hadano metoaa finalize() aToro knacca

Bbi3oB meToga interrupt() Ha notoke happens-before korga noTok 06HapPyXun, YTo AaHHBIN METOA
ObIn BbI3BaH NMbHO NyTem BblbpackiBaHWs ucknoveHus InterruptedException, nnbo ¢ nomoLLblo
meTonos isInterrupted() nnu interrupted()

http://www.javaspecialist.ru/2011/06/java-memory-model.html
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NMpob6nemMbl MHOrONOTOYHOCTH

e CoCTOogHME NOHKKN
e Deadlock
e Livelock

e Starvation

https://habr.com/ru/company/otus/blog/549814/
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Synchronized, volatile

MoHuTOp (MbIOTEKC) - abCTpakumd, ncnosnbdyemas ans CUHXPOHU3aL MM NOTOKOB.

Synchronized - kno4yeBoe cnoBo o6o3HavaroLWee 4YTo AN UCMONHEeHUss AaHHOro
yyacTka koga Tpebyetca MOHUTOp obbekTa.

Volatile - knoueBoe cnoBo, KOTopoe [06aBnseT aTOMapHOCTL NPU onepaunax

YTeHus/3anucK, a Tak e JaeT rapaHTUIO YTO AaHHble ByayT COXPaHATLCS U
yuTaTbCs B/M3 NaMATU, a He U3 Kella

https://habr.com/ru/post/108016/
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MakeT Concurrent

e ConcurrentHashMap konnekuus Tuna HashMap, peanusytowas
nHtepdenc ConcurrentMap;

e CopyOnWriteArrayList konnekuus Tnna ArraylList c anroputmom
CopyOnWrite;

e CopyOnWriteArraySet peanusauna nHtepdenca Set, ncnonbayrowas 3a
ocHoBy CopyOnWriteArrayList;

e ConcurrentNavigableMap pacwupset nHtepdgenc NavigableMap;

e ConcurrentSkipListMap aHarnor konnekuun TreeMap ¢ copTUpoBKOM
AaHHbIX MO KN4y 1 C NOAOEPKKON MHOTOMOTOYHOCTH;

e ConcurrentSkipListSet peanusauna nHtepdenca Set, BbInonNHEHHas Ha
ocHoBe knacca ConcurrentSkipListMap.

https://java-online.ru/concurrent-collections.xhtml

www.andersenlab.com



Andersen

MakeT Concurrent

e Hebnokupyouwme ovepeau

o ConcurrentLinkedQueue

o ConcurrentLinkedDeque
e bnokupyrowme odepeam

o ArrayBlockingQueue
LinkedBlockingQueue
LinkedBlockingDeque
SynchronousQueue
LinkedTransferQueue
DelayQueue
PriorityBlockingQueue

O O O O O O

https://java-online.ru/concurrent-queue-noblock.xhtml

https://java-online.ru/concurrent-queue-block.xhtml
www.andersenlab.com
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MakeT Concurrent

e AtomicBoolean
e Atomiclnteger
e AtomiclLong

e AtomicReference

https://java-online.ru/concurrent-atomic.xhtml
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MakeT Concurrent

ReentrantLock
ReentrantReadWriteLock
StampedLock

https://java-online.ru/concurrent-atomic.xhtml
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MakeT Concurrent

I Executor

|

I ExecutorService

e

c AbstractExecutorService ‘ I ScheduledExecutorService

A
|
i
c ThreadPoolExecutor ‘ |
|
|
|
|

=

( ScheduledThreadPoolExecutor

https://java-online.ru
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MakeT Concurrent

e Semaphore 00bLEKT CUHXPOHU3ALUKN, OFPAHNYMBAIOLLMIA KONTIMYECTBO MNOTOKOB, KOTOPLIE
MOTyT «BOMTU» B 3aJaHHbIN y4aCTOK KoAa;

e CountDownLatch 06bekT CMHXpOHM3aUUK, paspeLLatoLnin BXo B 3aAaHHbIN Y4aCTOK
Koda npu BbINOSIHEHUN onpeaerieHHbIX YCIOBUN;

e CyclicBarrier OOBbEKT CMHXPOHM3aUMK Tuna «bapbep», BNOKUPYIOLLNIA BbINONHEHNE
onpeneneHHoro Koga Ans 3agaHHoro KonmnmyecTaa NoToKOB;

e Exchanger 006beKT CMHXPOHU3ALUK, MO3BONAOLLMIA NPOBECTU OOMEH JAHHBIMU MEXAY
ABYMs1 NOTOKaMu;

e Phaser 0ObEKT CMHXPOHM3aUuMn Tuna «bapbep», HO B oTnnyune ot CyclicBarrier,
npegocTtaenseT 6onbLie rméKkocTu.

https://java-online.ru/concurrent-atomic.xhtml
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BoHyc

https://habr.com/ru/company/luxoft/blog/157273/ - 0630p Ha nakeT Concurrent
https://youtu.be/tOdGLFtRR9c - ForkJoinPool
https://annimon.com/article/3462 - CompletableFuture

https://habr.com/ru/post/138533/ *
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