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Konkurentnost and paralelizmus

o Konkurentnost - schopnost programu vykonavat kroky
réznych Casti programu/algoritmu v lubovolnom poradi/ na
zaklade Ciastocného usporiadania bez zmeny
vysledkov/nasledkov.

o Paralelizmus - schopnost robit vypocty sucastne.
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Konkurentnost and paralelizmus

@ Konkurentnost je, az na velmi 3pecialne pripady, nevyhnutny
predpoklad pre umoznenie paralelizmu
@ Konkurentnost je viak uzito¢na aj bez paralelneho vykonavania
(preco by sme mohli chciet mat viac threadov aj ked mame k
dispozicii iba jeden procesor):
o EfektivnejSie vyuzitie zdrojov - ked vlakno na nieco aka, moze
sa vykovavat iné vlakno.
o Konkurentnost sa da dosiahnut aj bez threadov, spomente si
na systémové volanie select
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Race conditions

What could possibly go wrong?

int etx_rcvd = FALSE;
void WaitForInterrupt ()

{
etx_rcvd = FALSE;
while ('ext_rcvd)
{
counter++;
b
by
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Race conditions

Prelozené na

int etx_rcvd = FALSE;
void WaitForInterrupt ()

{
while (1)
{
counter++;
b
+
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Race conditions

OK, toto bola trapna issue. Teraz typickejCie priklady, ¢o z tohoto
sa moze pokazit (4 si predstavte podobne priklady v Pythone):

if (x == 5) // The "Check"
y =X * 2;
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Race conditions

e Mutual exclusion (mutex, synchronized, locks, ...)
@ Zabranit optimalizaciam (volatile, .. .)

Therac 25 - technicky, zdrojom problému bola race condition.
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https://en.wikipedia.org/wiki/Therac-25

Concurrency konstrukty

Python - Threading
Java - BlockingQueue
ThreadPools

Event loops
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https://docs.python.org/3/library/threading.html#module-threading
https://docs.oracle.com/javase/7/docs/api/java/util/concurrent/BlockingQueue.html

Race conditions

Programovat s Lockami je tazké
@ Race conditions sa netykaji len pamite: Shared output devices
o Performance issues
@ Race Conditions
o Deadlocks,

@ Nechcete aktivne cakat? Spominate na systémové volanie
select?
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Concurrent computing

Niektoré good practices:

Minimal locks (Cas aj priestor)

Prefer higher level constructs.

Local variables.

Immutable types.

Pure functions.

Ziskat locky na zaciatku v abecednom poradi.
Minimalizovat pouzivanie lockovacich konstruktov.

Pouzivat lockovacie konstrukty co najjednoduchsim a
najprehladnejsim spdsobom - konkurentnost sa fakt blbo
testuje.
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Priklad

Naozaj minimalne lockovanie méze byt tazké dosiahnut:
@ Double Checked Locking

Vela lockov (resp. aj jeden lock na nevhodnom kritickom mieste)
vSak spbsobi, ze program sa sprava konkeby bezal sekvenéne.
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https://en.wikipedia.org/wiki/Double-checked_locking#Usage_in_Java

Co ak potrebujeme lock na dlhsie?

Najma, ak je scope locku privelky:
@ lock + ulozenie stavu, dlhd operacia, lock + kontrola zmeny

Porobne ako prechddzame dlhym DB transakciam.
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Architectonické / dizajové riesenia

Nechat to na databazu
Vytvorit single threaded bubliny.

o BlockingQueue
o Reactor

Immutable datové struktlry - umoznuji bezpe€né Citanie a
atomické zmeny.

Assynchronne programovanie / Message passing
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Concurency paterns

Design patterny, pre konkurenciu

Thread pool (object pool s threadmi)
Active object
Reactor

Double checked locking
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https://en.wikipedia.org/wiki/Concurrency_pattern

Immutable data types

Nemodifikovatelné datové struktary.
Implementacia zalozenad na stromoch s velkym vetvenim.

Rézne hodnoty mézu zdielat svoju Struktaru.

Kopiruja sa iba tie Casti stromov, kde je to nevyhnutné.
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Immutable data types

Citanie je vidy safe.

+ +

Pripravené pre paralelne algoritmy.

+ Lahka kontrola, ¢i sa Cast stavu zmenila (porovnanie
spernikov).

+ Atomické zmeny stavu.

- Pomalsie

- Potrebujeme garbage collector / alebo pocitanie referencii

- Problém so syntaxou.
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Asynchronous computing

Ako zavolat funkciu asynchrénne a dozvediet sa neskdr vysledok

@ Futures - méze byt trosku otravné ak nemame jasny bod, kde
budeme Cakat na vysledky

o Callbacks
@ Promises - cca Futures + .then

o .then pridava Promisu callback
e vracia novy Promise

const promise2 = promise.then(successCallback, failureCallback);
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Odporacané video

Rob Pike - Concurrency Is Not Parallelism
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https://www.youtube.com/watch?v=cN_DpYBzKso

Dalsie zdroje

e Concurrency - Wikipedia
e Parallel Computing - Wikipedia
@ Race Condition - Wikipedia
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https://en.wikipedia.org/wiki/Concurrency_(computer_science)
https://en.wikipedia.org/wiki/Parallel_computing
https://en.wikipedia.org/wiki/Race_condition#Example
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