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The Free Lunch is Over
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Concurrency vs Parallelism
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Concurrent: 2 queues, 1 vending machine CIE)
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Parallel: 2 queues, 2 vending machines
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Countingm;{ain(Str‘ing[] args) InterruptedException { = %iﬂ Al 20000 O|~l|:| UH tﬂ E|- E BIIC
Counter {

count = - AdlE d=HHH CHE[K BIA =

increment() { ++count; }

getCount() { count; } increment == 2F A& XA
Counter counter = Counter() Eg£'4§§
CountingThread Thread { B
o - count++ 2| =& =NJF W
( X = X < 18868; ++x)
counter.increment() - %H j|
} —
} - =&olJ|
- AA~j|

CountingThread tl1 = CountingThread()
CountingThread t2 = CountingThread()
tl.start(); t2.start()

tl.join(); t2.join()
System.out.println(counter.getCount())
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Counting {
: — XFAXET| =
main(String[] args) InterruptedException { = Increment [Hl /\—I _ O-” = =< II =
Counter { Ol %
count =
increment() { ++count; } . = =
getCount() { count; } - ﬁ a-” E j" Increment == % A|
Counter counter = Counter() Cou nter DﬁH i_” 9—' é]l‘ 9 __I_’.
Counting:g:t(z;:d{ Thread { _ Count++ A OH ZI- /\I—E HH X.” = XI'
( X = X < ++x) _
counter.increment() - al El_-l Al §1|- 6H X-”
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CountingThread tl1 = CountingThread()
CountingThread t2 = CountingThread()

tl.start(); t2.start()
tl.join(); t2.join()

System.out.println(counter.getCount())
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Counting {
main(String[] args)

Counter {
count =

InterruptedException {

increment() { ++count; }

getCount() {

Counter counter = Counter()

CountingThread Thread {
run() {
( X = X <
counter.increment()

++X)

3
3

CountingThread()
CountingThread()

CountingThread tl1 =
CountingThread t2 =

tl.start(); t2.start()
tl.join(); t2.join();

System.out.println(counter.getCount())

count; }
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Philosopher Thread {
Chopstick left, right
Random random

thinkCount

Philosopher(Chopstick left, Chopstick right) {
.left = left .right = right
random = Random()

run() {
{
¢ ) o
++thinkCount
(thinkCount % == 0)
System.out.println( + thinkCount +
Thread.sleep(random.nextInt( ))
(left) {
(right) {
Thread.sleep(random.nextInt( ))
}

(InterruptedException e) {}







3. g && =02

def create_like(self, user):

self.likes.create(user=user)
News.objects.filter(id=self.id).update(like_count=F("'like_count') + 1)

‘ gimo-song 10 days ago
1. selfE MM filterE AHESHX| ESTIC| 2| EoHe| 2X| oHl7tR?
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2. a{et &40l A O race conditionO| 2Aligt 4 Q=X| 22 §HL|C}.
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race condition?
T2 NA? AHE? HEHE?
GIL?

db transaction?
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3. e 8F =02 D] - gunicorn

Al =582 sAld A&

1. workers(UNIX processes)
a. worker_class = ‘'sync’(CIZ E)

2. threads
a. fHAHIUE HH AHE
b.

worker_class = ‘gthread’

2 3. pseudo-threads
Sunicorn B o e o sk

b. worker_class = ‘gevent’



3. e && =0t2 ] - gunicorn

- worker_class = ‘gevent’
- workers = cpu_count() * 2 + 1
—E 0 e worker_connection = 1000
@ max concurrent request = workers *

a W worker_connection
Sunicorn \ I -
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Thread A waits until another
thread takes the GIL. This is done

Thread A holds the GIL in order to run A s

to avoid the same thread re-

acquiring the GIL

Y Y
Thread A I RUNNING Fil SUSPENDEDI RUNNING
——timeout (5ms)
A
Thread B | SUSPENDED I RUNNING /0 SUSPENDED RUNNING
A

Thread A didn't release the GIL before

the timeout. Thregd A relefased the GIL before

Thread B sets gil_drop_request to 1 reaching the timeout.

forcing Thread A to release the GIL Thre_ad B acquires the GIL and starts

immediately. running.

- cpythonOl Al Reference Counting0O| AtomicotHl s&otEE 25
- GILJIE AYlECESXGIE = B&

- race condition0| SiS= 2 &0otAl XS (EIH 0= Al GILE €2l A E)
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3. e & =02 D] - GIL X gevent
»Greenlet A RUNNING
Greenlet B SUSPENDED RUNNING
A
Gm'.:a?::x:::;;mde g No more I/O or equivalent operations happen
until the end of Greenlet A execution.
Greenlet B only executes after A finishes.
- pseudo-thread= =gt AdE HRWHAN =&

- GILOI S &X ®3S
cooperative > avoid interruptions and thread-switching

I/O opertaion
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ATOMIC_REQUESTS = True

view &t = N EHIME Al S
ClEAl ESHXA HO 02 SAA|

create_like( , user):

. likes.create( =user)
.like_count +=

.save(

InnoDB > REPEATABLE READ




