BupTtyanbHble BOUHbI

obeparowmx counocodcdos

v Q@







Adpurka, ocTtpoBa Tnxoro
OKeaHa



http://01.tech

MOTMBauMﬂ K NOSIB/IEHUNIO 3TOro AoKnana

f vert.Xx NPOTUB K/IACCUUECKO MHOIrONOTOYHOCTH B JVM Ll Saint ’
Brnaovmump KpacuibLLviK (He3aBrCUMbIM SKCMepT) wgy Highload™

BbiBOObI '
Y cTaHgapTHOM java concurrency ecTb NAKCbl, MUHYCbl U npo6nembi
ECTb anbTepHaTtnBHble noaxoasl, Hanpumep, Actor Model

Actor Model npowe Java Memory Model

vert.x — Actor Model, nonmrnoTHein, peaktneHbin, co3gaH ans highload

vert.x — pewaer Knaccunyeckune sagadm Ha MHOronoToYHOCTb

java concurrency wnm anbTepHaTuea — Keanudukaums n NPou3BoAUTENbHOCTb
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https://youtu.be/BpjpPrH_0p0c

MoTuBauua K NOSAB/IEHUIO 3TOro AokKsiaaa

PelleHne Knaccuyecknx 3agayd |
vert.x vs threads *




MoTuBauua K NOSAB/IEHUIO 3TOro AokKsiaaa




MoTuBauua K NOSAB/IEHUIO 3TOro AokKsiaaa

Penn3 Project loom

https://spring.io/blog/2022/10/11/embracing-virtual-threads
https://vertx.io/docs/5.0.1/vertx-core/java/#virtual threads

[


https://spring.io/blog/2022/10/11/embracing-virtual-threads
https://vertx.io/docs/5.0.1/vertx-core/java/#virtual_threads

[MpocTo noctaBunu spring.threads.virtual.enabled=true u ...




Virtual threads are not faster threads — they do not run code any faster
than platform threads. They exist to provide scale (higher throughput), not
speed (lower latency). There can be many more of them than platform
threads, so they enable the higher concurrency needed for higher
throughput according to Little's Law.

https://openjdk.org/jeps/444



https://openjdk.org/jeps/444

To put it another way, virtual threads can significantly Improve application
throughput when
= The number of concurrent tasks is high (more than a few thousand)
= The workload is not CPU-bound, since having many more threads than
processor cores cannot improve throughput in that case.

https://openjdk.org/jeps/444
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OXxXnpaHusa oT gokKnaana

1amepeHne n cpaBHeHNe B BupTyanbHble MOTOKU NPOTUB
NPON3BOAUTENBHOCTN PELUEHUNN | NnNaT@OPMEHHbIX

ReentrantLock npotue
synchronized
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ReentrantLock npoTuB Sleep vs active waiting
synchronized ‘ vs blocking call
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ReentrantLock npoTuB Sleep vs active waiting

synchronized | | vs blocking call

AHanNn3 pes3ynbLTaToBs,
HeOXXNOaHHble HAaXOOKN U
Nnones3Hble BbIBOObI

11



3apa4va 006 obeparowmx punocodax

12



[Toyemy Jﬁep,aroume dmnnocodbi?




[Touemy o6eparowme punnocodbl?




[Touemy o6eparowme punnocodbl?

e = =

[TOX0O>X1 Ha ABHYIO CUHXPOHM3aLMuIo B
enterprise NpnNo>XXeHmnax

13



[Touemy o6eparowme punnocodbl?

e = =

[TOX0O>X1 Ha ABHYIO CUHXPOHM3aLMuIo B
enterprise NpnNo>XXeHmnax

[TOXO>X1 Ha CKPbLITYHO CUHXPOHU3aUUIO B
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O6eparowime cbunocoddbnl, structured concurrency

CyclicBarrier barrier = new CyclicBarrier(1 + PHILOSOPHERS_COUNT) : /] 1

ThreadFactory factory = Thread.ofPlatform().factory(); /] 2

try (ShutdownOnSuccess<Integer> scope = new ShutdownOnSuccess< (null, factory)) { // 3
for (int i = 0: i < PHILOSOPHERS_COUNT: i+) {

Chopstick first = chopsticks.get(i);

Chopstick second = chopsticks.get(i == 0 ? i - 1 : PHILOSOPHERS_COUNT - 1);

scope.fork(new ReentrantPhilosopher(i, first, second, barrier)); /] 4
}.
barrier.await(); // 5
scope.join(); /] 6

pob-the-dyer/joker-2025/blob/5d04a0fcdcf0103f165547/3764a50315f38d20cd/src/main/java/ru/spb/kupchinolab/
philosophers/ 020 reentrant pivot/Main.java 14



https://github.com/bob-the-dyer/joker-2025/blob/5d04a0fcdcf0103f1655473764a50315f38d20cd/src/main/java/ru/spb/kupchinolab/joker2025/dining_philosophers/_020_reentrant_pivot/Main.java
https://github.com/bob-the-dyer/joker-2025/blob/5d04a0fcdcf0103f1655473764a50315f38d20cd/src/main/java/ru/spb/kupchinolab/joker2025/dining_philosophers/_020_reentrant_pivot/Main.java
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O6eparowme dmnocodnl, structured concurrency

CyclicBarrier barrier = new CyclicBarrier(1 + PHILOSOPHERS_COUNT) : /] 1

ThreadFactory factory Thread.ofPlatform().factory(); /] 2

_ — R ;w’::fv*gﬁ—ﬁ

Ltry (ShutdownOnSuccess<Integer> scope = new ShutdownOnSuccess<>(null factory)) 1 // 3*w

for (int 1 = O; 1 < PHILOSOPHERS_COUNT; i+) 1
Chopstick first = chopsticks.get(i);

Chopstick second = chopsticks.get(i == 0 ? i - 1 : PHILOSOPHERS_COUNT - 1);

scope.fork(new ReentrantPhilosopher(i, first, second, barrier)); /] 4
}.
barrier.await(); // 5
scope.join(); /] 6

pob-the-dyer/joker-2025/blob/5d04a0fcdc 3f1655473764a50315f38d20cd/src/main/java/ru/spb/kupchinolab/
philosophers/ 020 reentrant pivot/Main.java 14



https://github.com/bob-the-dyer/joker-2025/blob/5d04a0fcdcf0103f1655473764a50315f38d20cd/src/main/java/ru/spb/kupchinolab/joker2025/dining_philosophers/_020_reentrant_pivot/Main.java
https://github.com/bob-the-dyer/joker-2025/blob/5d04a0fcdcf0103f1655473764a50315f38d20cd/src/main/java/ru/spb/kupchinolab/joker2025/dining_philosophers/_020_reentrant_pivot/Main.java

O6eparowme chunocodbsl, structured concurrency

CyclicBarrier barrier = new CyclicBarrier(1 + PHILOSOPHERS_COUNT) : /] 1

ThreadFactory factory Thread.ofPlatform().factory(); /] 2

—— ﬁ—-—‘——h——\

Ltry (ShutdownOnSuccess<Integer> scope = new ShutdownOnSuccess<>(null factory)) 1 // 3'

for (int 1 = O; i < PHILOSOPHERS_COUNT: i++
Chopstick first = chopsticks.get(i);
Chopstick second = chopsticks.get(i == 0 ? i - 1 : PHILOSOPHERS COUNT - 1);

(/scope fork(new ReentrantPhilosopher (i, flréi gébOﬁd#a?aPPlEij ——Fﬂ—"-]/ 4|
P ——— R . R
barrier.await(); /] S
scope.join(); // 6

ob-the-dyer/joker-2025/blob/5d04a0fcdc 3f1655473764a50315f38d20cd/src/main/java/ru/spb/kupchinolab/
philosophers/ 020 reentrant pivot/Main.java 14



https://github.com/bob-the-dyer/joker-2025/blob/5d04a0fcdcf0103f1655473764a50315f38d20cd/src/main/java/ru/spb/kupchinolab/joker2025/dining_philosophers/_020_reentrant_pivot/Main.java
https://github.com/bob-the-dyer/joker-2025/blob/5d04a0fcdcf0103f1655473764a50315f38d20cd/src/main/java/ru/spb/kupchinolab/joker2025/dining_philosophers/_020_reentrant_pivot/Main.java

O6eparowme chunocodbsl, structured concurrency

CyclicBarrier barrier = new CyclicBarrier(1 + PHILOSOPHERS_COUNT) : /] 1
ThreadFactory factory = Thread.ofPlatform().factory(); /] 2
e _ e

Ltry (ShutdownOnSuccess<Integer> scope = new ShutdownOnSuccess<>(nu11 factory)) 1 // 3

for (int 1 = O; i < PHILOSOPHERS_COUNT: i++
Chopstick first = chopsticks.get(i);

- Chopstick second = chopsticks.get(i == 0 ? 1 ;;}:APﬂ££USUPHER§CQUNTﬁ;_;;“h%\

| scope fork(new ReentrantPhllosopheP(l first, second, barrler)) /] 4
P S el v e e
barrier.await(); e R 7 2 * ]
(scope jOln() % /] 6}

ob-the-dyer/joker-2025/blob/5d04a0fcdc 3f1655473764a50315f38d20cd/src/main/java/ru/spb/kupchinolab/
philosophers/ 020 reentrant pivot/Main.java 14



https://github.com/bob-the-dyer/joker-2025/blob/5d04a0fcdcf0103f1655473764a50315f38d20cd/src/main/java/ru/spb/kupchinolab/joker2025/dining_philosophers/_020_reentrant_pivot/Main.java
https://github.com/bob-the-dyer/joker-2025/blob/5d04a0fcdcf0103f1655473764a50315f38d20cd/src/main/java/ru/spb/kupchinolab/joker2025/dining_philosophers/_020_reentrant_pivot/Main.java

O6eparowme chunocodbsl, structured concurrency

CyclicBarrier barrier = new CyclicBarrier(1 + PHILOSOPHERS_COUNT) : /] 1
LThPeadFactory féétory: Thread ofPlatform()%ac%ory() . w//%w
I — ——— S — I _—e —————“*:’_ﬁ

Ltry (ShutdownOnSuccess<Integer> scope = new ShutdownOnSuccess<>(null factory)) { //§.

for (int 1 = O; i < PHILOSOPHERS_COUNT: i++
Chopstick first = chopsticks.get(i);

~ Chopstick second = chopsticks.get(i == 0 ? i - 1 : PHILOSOPHERS COUNT - 1);

ﬂ scope fork(new ReentrantPhllosopheP(l flrst second, barrler)) // 4l
}_ — _ - - R R R R E—————————, — — — -
barrier.await(); e I 7 2 - ]
(scope jOln() % // 6.

ob-the-dyer/joker-2025/blob/5d04a0fcdc 3f1655473764a50315f38d20cd/src/main/java/ru/spb/kupchinolab/
philosophers/ 020 reentrant pivot/Main.java 14



https://github.com/bob-the-dyer/joker-2025/blob/5d04a0fcdcf0103f1655473764a50315f38d20cd/src/main/java/ru/spb/kupchinolab/joker2025/dining_philosophers/_020_reentrant_pivot/Main.java
https://github.com/bob-the-dyer/joker-2025/blob/5d04a0fcdcf0103f1655473764a50315f38d20cd/src/main/java/ru/spb/kupchinolab/joker2025/dining_philosophers/_020_reentrant_pivot/Main.java

O6eparowme chunocodbsl, structured concurrency

— S e — - = B - = D
— —_— e — _ — —— = — - =

CyclcharrleP barrler = new CyclcharrleP(l + PHILUSUPHERS CUUNT) // 1}

— s

ThreadFactory factory = Thread.ofPlatform().factory(); /] 2

try (ShutdownOnSuccess<Integer> scope = new ShutdownOnSuccess< (null, factory)) { // 3
for (int i = 0: i < PHILOSOPHERS_COUNT: i++) {

Chopstick first = chopsticks.get(i);

Chopstick second = chopsticks.get(i == 0 ? 1 - 1 : PHILOSOPHERS COUNT - 1),

scope. foernew ReentrantPhllosopheP(l first, éecand béPFTeP)) “fﬂ’—irijj

. -

\ parrier.await(); B I * ) 7 5)
-~ scope.joinQ:

}.

ob-the-dyer/joker-2025/blob/5d04a0fcdc 3f1655473764a50315f38d20cd/src/main/java/ru/spb/kupchinolab/
philosophers/ 020 reentrant pivot/Main.java 15



https://github.com/bob-the-dyer/joker-2025/blob/5d04a0fcdcf0103f1655473764a50315f38d20cd/src/main/java/ru/spb/kupchinolab/joker2025/dining_philosophers/_020_reentrant_pivot/Main.java
https://github.com/bob-the-dyer/joker-2025/blob/5d04a0fcdcf0103f1655473764a50315f38d20cd/src/main/java/ru/spb/kupchinolab/joker2025/dining_philosophers/_020_reentrant_pivot/Main.java

MDdunocod Ha ReentrantLock

public class ReentrantPhilosopher implements Callable<Integer> {
public Integer call() {
barrier.await(): /] 1
while (!Thread.currentThread().isInterrupted() /] 2
8& MAX_EAT_ATTEMPTS > myEatingAttempts) { // 3
firstChopstick.lock();
try 4
secondChopstick.lock();
try {
eat(myEatingAttempts); /] 4
} finally 1
secondChopstick.unlock():
1
b finally 4
firstChopstick.unlock();

}.

}
return myEatingAttempts;

'ob-the-dyer/joker—2025/ blob/5d04a0fcdcf f1655473764a50315f38d20cd/src/main/java/ru/spb/kupchinolab/
philosophers/ 020 reentrant pivot/ReentrantPhilosepher.java 16



https://github.com/bob-the-dyer/joker-2025/blob/5d04a0fcdcf0103f1655473764a50315f38d20cd/src/main/java/ru/spb/kupchinolab/joker2025/dining_philosophers/_020_reentrant_pivot/ReentrantPhilosopher.java
https://github.com/bob-the-dyer/joker-2025/blob/5d04a0fcdcf0103f1655473764a50315f38d20cd/src/main/java/ru/spb/kupchinolab/joker2025/dining_philosophers/_020_reentrant_pivot/ReentrantPhilosopher.java

Ddunocod Ha Jynchronized

public class SynchronizedPhilosopher implements Callable<Integer> {

public Integer call() {
barrier.await():
while (!currentThread().isInterrupted()
8&& MAX_EAT_ATTEMPTS > myEatingAttempts) {
synchronized (firstChopstick) 1
synchronized (secondChopstick) {
eat(myEatingAttempts);
1
1

1
return myEatingAttempts;

' ob—the-dyer/joker—2025/ blob/5d04a0fcdc 3f1655473764a50315f38d20cd/src/main/java/ru/spb/kupchinolab/
philosophers/ 030 synchronized pivot/SynchronizedPhilosopher.java
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https://github.com/bob-the-dyer/joker-2025/blob/5d04a0fcdcf0103f1655473764a50315f38d20cd/src/main/java/ru/spb/kupchinolab/joker2025/dining_philosophers/_030_synchronized_pivot/SynchronizedPhilosopher.java
https://github.com/bob-the-dyer/joker-2025/blob/5d04a0fcdcf0103f1655473764a50315f38d20cd/src/main/java/ru/spb/kupchinolab/joker2025/dining_philosophers/_030_synchronized_pivot/SynchronizedPhilosopher.java

TecToBOE OKpYy>XeHune

1 maCOS 15 5 2 6 GHz 6 Core Intel Core |7 16 GB APPLE SSD AP0512N
2) openjdk-24.0.1, --enable-preview

3) 4064 max native threads

)

)

)

4) 1K KOHKYPEHTHbIX P1I10COdOB

5) 10K makcrmManbHbIX MNOMbITOK NOECTb
6) jmh: 1 fork, 3 warmup, 7 iterations

)

{ j|bh 1op/s 2 warmup, 3 run, 7 iterations, 90 percentile




junit, NOOP )

ORepeatedTest(200)
void test_reentrant_lock_philosophers_with_platform_threads() 1
test_reentrant_lock_philosophers_internal(Thread.ofPlatform() .factory());

}.
ORepeatedTest(200)

void test_reentrant_lock_philosophers_with_virtual_threads() {
test_reentrant_lock_philosophers_internal(Thread.ofVirtual().factory());

}.
ORepeatedTest (200)

void test_synchronized_philosophers_with_virtual_threads() {
test_synchronized_philosophers_internal(Thread.ofVirtual().factory());

1
ORepeatedTest(200)

void test_synchronized_philosophers_with_platform_threads() {
test_synchronized_philosophers_internal(Thread.ofPlatform().factory());

}.

N ob-the-dyer/joker—2025/blob/5d04a0fcdcf0 f1655473764a50315f38d20cd/src/test/java/ru/spb/kupchinolab/joker2025/
s/ 040 junit5 tests jdk L



https://github.com/bob-the-dyer/joker-2025/blob/5d04a0fcdcf0103f1655473764a50315f38d20cd/src/test/java/ru/spb/kupchinolab/joker2025/dining_philosophers/_040_junit5_tests_jdk
https://github.com/bob-the-dyer/joker-2025/blob/5d04a0fcdcf0103f1655473764a50315f38d20cd/src/test/java/ru/spb/kupchinolab/joker2025/dining_philosophers/_040_junit5_tests_jdk

junit, NOOP, results

SynchronizedPhilosophersTest 2217 s
test_synchronized_philosophers_with_platform_threads() 21.06 s
test_synchronized_philosophers_with_virtual_threads() 1.11s

ReentrantLockPhilosophersTest 28.51 s
test_reentrant_lock_philosophers_with_platform_threads() 27.97 s
test_reentrant_lock _philosophers_with_virtual_threads() 541 ms

%20 040 junit5 tests jdk in jvm-day-2025_html


https://github.com/bob-the-dyer/joker-2025/blob/5d04a0fcdcf0103f1655473764a50315f38d20cd/Test%20Results%20-%20_040_junit5_tests_jdk_in_jvm-day-2025.html
https://github.com/bob-the-dyer/joker-2025/blob/5d04a0fcdcf0103f1655473764a50315f38d20cd/Test%20Results%20-%20_040_junit5_tests_jdk_in_jvm-day-2025.html

junit, NOOP, results

SynchronizedPhilosophersTest 2217 s
test synchromzed_phlIosophers W|th_platform threads() 21.06 s
l/‘ test synchi'onlz |Iosophers W|th V|rt __ _:__ S
ReentrantLockPhilosophersTest 28.51 s
test reentrant _lock philosophers with platform_threads() 27.97 s
test_reentrant_lock _philosophers_with_virtual_threads() 541 ms

%20 040 junit5 tests jdk in jvm-day-2025_html


https://github.com/bob-the-dyer/joker-2025/blob/5d04a0fcdcf0103f1655473764a50315f38d20cd/Test%20Results%20-%20_040_junit5_tests_jdk_in_jvm-day-2025.html
https://github.com/bob-the-dyer/joker-2025/blob/5d04a0fcdcf0103f1655473764a50315f38d20cd/Test%20Results%20-%20_040_junit5_tests_jdk_in_jvm-day-2025.html

junit, NOOP, results

SynchronizedPhilosophersTest

test synchromzed_phlIosophers W|th_platform threads()

B test synchronlzed phllosophers W|th wrtual threads()

—_—_———— -———~ — —— S ——————

ReentrantLockPhilosophersTest

test _reentrant_lock phllosophers with platform threads()

B test reentrant Iock phllosophers W|th V|rtual threads()

e — — —_— == o
— ——————— -————~ e e

https://github.com/bob-the-dyer/joker-2025/blob/5d04a0fcdcf0103f1655473764a50315f38d20cd/Test%20Results %20-
%20 040 junitd tests jdk in jvm-day-2025.html 20



https://github.com/bob-the-dyer/joker-2025/blob/5d04a0fcdcf0103f1655473764a50315f38d20cd/Test%20Results%20-%20_040_junit5_tests_jdk_in_jvm-day-2025.html
https://github.com/bob-the-dyer/joker-2025/blob/5d04a0fcdcf0103f1655473764a50315f38d20cd/Test%20Results%20-%20_040_junit5_tests_jdk_in_jvm-day-2025.html

jmh, NOOP

@BenchmarkMode (Mode.AverageTime)
Q0utputTimeUnit(TimeUnit.MILLISECONDS)
9State(Scope.Thread)
oublic class NoopPhilosophersBenchmark {
@Benchmark
public void reentrant_noop_philosophers_with_virtual_threads(Blackhole blackhole) {
test_philosophers_internal(Thread.ofVirtual().factory(), ReentrantPhilosopher::from);

}.

@Benchmark

public void reentrant_noop_philosophers_with_platform_threads(Blackhole blackhole) A
test_philosophers_internal(Thread.ofPlatform().factory(), ReentrantPhilosopher::from):

1

@Benchmark

public void synchronized_noop_philosophers_with_virtual_threads(Blackhole blackhole) {
test_philosophers_internal(Thread.ofVirtual().factory(), SynchronizedPhilosopher::from):

1

@Benchmark

public void synchronized_noop_philosophers_with_platform_threads(Blackhole blackhole) A
test_philosophers_internal(Thread.ofPlatform().factory(), SynchronizedPhilosopher::from);

om/bob-the-dyer/joker-2025/blob/5d04a0fcdcf0103f1655473764a50315f38d20cd/src/main/java/ru/spb/kupchinolab/
bhilosophers/ 060 [mh benchmarks jdk noop/NoopPhilosophersBenchmark.java 21



https://github.com/bob-the-dyer/joker-2025/blob/5d04a0fcdcf0103f1655473764a50315f38d20cd/src/main/java/ru/spb/kupchinolab/joker2025/dining_philosophers/_060_jmh_benchmarks_jdk_noop/NoopPhilosophersBenchmark.java
https://github.com/bob-the-dyer/joker-2025/blob/5d04a0fcdcf0103f1655473764a50315f38d20cd/src/main/java/ru/spb/kupchinolab/joker2025/dining_philosophers/_060_jmh_benchmarks_jdk_noop/NoopPhilosophersBenchmark.java

jmh, NOOP, results

Benchmark Score Error Units
reentrant virtual 2.088 0.122 | ms/op
synchronized virtual 2.235 0.100 | ms/op
synchronized platform | 114.038 | 16.327 | ms/op
reentrant platform | 137.708 | 13.519 | ms/op




jmh, NOOP, results

Benchmark | Score | Error | Units |

|
reentrant virtual | 2.088 | 0.122 | ms/op |
synchronized virtual | 2.235 | 0.100 | ms/op |
synchronized platform | 114.038 | 16.327 | ms/op |
reentrant platform | 137.708 | 13.519 | ms/op |
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AnbtepHatuebl NOOP

- AKTMBHOe oxunpaHve: [l bnoknpyoLwmn BbI3OB:
- INCK

while(true){...} ’ - CETb
» - BlockingQueue

23
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AnbtepHatuebl NOOP

S Vg VWS - O Saaa e <k v == SV T

. Operation Timeinns  Time in ms (Ims = 1,000,000 ns) ¢
. L1cache reference 1 i

Branch misprediction 3

" L2 cache reference 4

'- Mutex lock/unlock 17

' Main memory reference 100

; Compress 1kB with Zippy 2,000

' Read 1 MB sequentially fromm memory 10,000

i Send 2 kB over 10 Gbps network 1,600

SSD 4kB Random Read 20,000

 Read 1 MB sequentially from SSD 1,000,000
Round trip within same datacenter 500,000 0.5
,,' Read 1 MB sequentially from disk 5,000,000 5

. Read 1MB sequentially from 1Gbps 10,000,000 10
t network

! Disk seek 10,000,000 10
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jmh, sleeping

private static Consumer<Integer> eating(Blackhole blackhole) {
return (myEatingAttempts) — {
try 4
Thread.sleep(Duration.ofNanos(16_000)):
blackhole.consume(myEatingAttempts):
} catch (InterruptedException e) {
Thread.currentThread() .interrupt();

ob-the-dyer/joker-2025/blob/5d04a0fcdc 3f1655473764a50315f38d20cd/src/main/java/ru/spb/kupchinolab/
hilosophers/ 070 jmh benchmarks jdk sleeping/SleepingPhilosophersBenchmark.java g2



https://github.com/bob-the-dyer/joker-2025/blob/5d04a0fcdcf0103f1655473764a50315f38d20cd/src/main/java/ru/spb/kupchinolab/joker2025/dining_philosophers/_070_jmh_benchmarks_jdk_sleeping/SleepingPhilosophersBenchmark.java
https://github.com/bob-the-dyer/joker-2025/blob/5d04a0fcdcf0103f1655473764a50315f38d20cd/src/main/java/ru/spb/kupchinolab/joker2025/dining_philosophers/_070_jmh_benchmarks_jdk_sleeping/SleepingPhilosophersBenchmark.java

jmh, sleeping, results

Benchmark | Score | Error | Units

reentrant platform | 619.487 57.005 | ms/op
111.426

85.793

ms/op
ms/op

synchronized virtual | 743.421
reentrant virtual | 757.324

| |
synchronized platform | 695.648 | 47.757 | ms/op

| |

| |




jmh, active waiting

private static Consumer<Integer> eating(Blackhole blackhole) {
return (myEatingAttempts) — {
long startTimeInNanos = System.nanoTime();
Long currentTimeInNanos;
do {
currentTimeInNanos = System.nanoTime()
} while (currentTimeInNanos < startTimeInNanos + 16_000):
blackhole.consume(currentTimeInNanos) ;
blackhole.consume(myEatingAttempts):

ob-the-dyer/joker-2025/blob/5d04a0fcdcf0103f1655473764a50315f38d20cd/src/main/java/ru/spb/kupchinolab/
ilosophers/ 090 jmh benchmarks jdk active iting/ActiveWaitingPhilosophersBenchmark.java
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https://github.com/bob-the-dyer/joker-2025/blob/5d04a0fcdcf0103f1655473764a50315f38d20cd/src/main/java/ru/spb/kupchinolab/joker2025/dining_philosophers/_090_jmh_benchmarks_jdk_active_waiting/ActiveWaitingPhilosophersBenchmark.java
https://github.com/bob-the-dyer/joker-2025/blob/5d04a0fcdcf0103f1655473764a50315f38d20cd/src/main/java/ru/spb/kupchinolab/joker2025/dining_philosophers/_090_jmh_benchmarks_jdk_active_waiting/ActiveWaitingPhilosophersBenchmark.java

jmh, active waiting, results

| Benchmark | Score | Error | Units |
| |
| synchronized virtual | 170.812 | 7.355 | ms/op |
| reentrant virtual | 178.575 | 16.057 | ms/op |
| synchronized platform | 303.367 | 12.389 | ms/op |
| reentrant platform | 416.446 | 92.891 | ms/op |




imh, disk URL )

private static Consumer<Integer> eating(Blackhole blackhole) {
return (myEatingAttempts) — {
try (InputStream in = Path.of("16KB_file.txt")
.toFile()
.toURI()
.toURL()
.openStream()) A
byte[] bytes = in.readAl1Bytes();
blackhole.consume(bytes.length);
blackhole.consume(myEatingAttempts):
} catch (IOException e) A
throw new RuntimeException(e):

' _ob—the—dyer/joker—2025/ blob/5d04a0fcdéf f1655473764a50315f38d20cd/src/main/java/ru/spb/kupchinolab/
dhilosophers/ 080 jmh benchmarks jdk blocking reading/BlockingReadingPhilosophersBenchmark.java 29



https://github.com/bob-the-dyer/joker-2025/blob/5d04a0fcdcf0103f1655473764a50315f38d20cd/src/main/java/ru/spb/kupchinolab/joker2025/dining_philosophers/_080_jmh_benchmarks_jdk_blocking_reading/BlockingReadingPhilosophersBenchmark.java
https://github.com/bob-the-dyer/joker-2025/blob/5d04a0fcdcf0103f1655473764a50315f38d20cd/src/main/java/ru/spb/kupchinolab/joker2025/dining_philosophers/_080_jmh_benchmarks_jdk_blocking_reading/BlockingReadingPhilosophersBenchmark.java

jmh, disk URL, results

Benchmark | Score | Error | Units
reentrant platform | 585.240 | 94.912 | ms/op
synchronized platform | 906.057 | 107.330 | ms/op
reentrant virtual | 3610.834 | 744.468 | ms/op
synchronized virtual | 17666.041 | 5157.029 | ms/op




jmh, disk URL, results

ﬁ_ﬁ—_?—— —
S — - - — = = — =

| Benchmark | Score | Error | Units |
| |
| reentrant platform | 585.240 | 94.912 | ms/op |
| synchronized platform | 906.057 | 107.330 | ms/op |
|_reentrant virtual | 3610.834 | 744.468 | ms/op
|

synchronlzed v1rtua1 | 17666 041 | 5157 029 | ms/op Ij




jmh, Filelnputgtream

byte[] buffer = new byte[1024];

try (FileInputStream fis = new FileInputStream(new File("16KB_file.txt"))) {
StringBuilder sb = new StringBuilder();
int bytesRead;
while ((bytesRead = fis.read(buffer)) = -1) {

sb.append(new String(buffer, 0, bytesRead)).append("\n");
1
blackhole.consume(sb.length());
blackhole.consume(myEatingAttempts)
} catch (IOException e) {

throw new RuntimeException(e);

ob-the-dyer/joker-2025/blob/642ffade87a
hilosophers/ 290 jmh benchmarks jdk blockin

f702¢c28b/b8d7d14a43b4b7d0/src/main/java/ru/spb/kupchinolab/
ading binary/BinaryBlockingReadingPhilosophersBenchmark.java 31



https://github.com/bob-the-dyer/joker-2025/blob/642ffade87a52c3f702c28b7b8d7d14a43b4b7d0/src/main/java/ru/spb/kupchinolab/joker2025/dining_philosophers/_290_jmh_benchmarks_jdk_blocking_reading_binary/BinaryBlockingReadingPhilosophersBenchmark.java
https://github.com/bob-the-dyer/joker-2025/blob/642ffade87a52c3f702c28b7b8d7d14a43b4b7d0/src/main/java/ru/spb/kupchinolab/joker2025/dining_philosophers/_290_jmh_benchmarks_jdk_blocking_reading_binary/BinaryBlockingReadingPhilosophersBenchmark.java

jmh, FilelnputStream, results

Benchmark | Score + Error | Units
synchronized platform | 608,610 + 90,857 | ms/op
reentrant platform | 542,769 + 27,046 | ms/op
reentrant virtual | 51781,102 + 37847,544 | ms/op
synchronized virtual | 64765,792 + 23449,206 | ms/op




jmh, Bufferedl%eader

try (BufferedReader bufferedReader =
new BufferedReader(new FileReader("16KB_file.txt"))) 1

StringBuilder sb = new StringBuilder();
bufferedReader.lines().forEach(line — sbh.append(line).append("\n"));
blackhole.consume(sb.length()):
blackhole.consume(myEatingAttempts):

} catch (IOException e) A
throw new RuntimeException(e);

}.

b-the-dyer/joker-2025/blob/511c0b2aae0a417203efb85a6ff6958cd0aabc2b/src/main/java/ru/spb/kupchinolab/

ilosophers/ 260 jmh benchmarks jdk blocking reading buffered/BufferedBlockingReadingPhilosophersBenchmark.java
33



https://github.com/bob-the-dyer/joker-2025/blob/511c0b2aae0a417203efb85a6ff6958cd0aabc2b/src/main/java/ru/spb/kupchinolab/joker2025/dining_philosophers/_260_jmh_benchmarks_jdk_blocking_reading_buffered/BufferedBlockingReadingPhilosophersBenchmark.java
https://github.com/bob-the-dyer/joker-2025/blob/511c0b2aae0a417203efb85a6ff6958cd0aabc2b/src/main/java/ru/spb/kupchinolab/joker2025/dining_philosophers/_260_jmh_benchmarks_jdk_blocking_reading_buffered/BufferedBlockingReadingPhilosophersBenchmark.java

jmh, BufferedReader, results

Benchmark | Score + Error | Units
reentrant platform | 934,681 + 180,904 | ms/op
synchronized platform | 1123,311 + 108,851 | ms/op
reentrant virtual | 8576,049 + 1838,726 | ms/op
synchronized virtual | 16701,601 + 6824,735 | ms/op




jmh, Scanner

try (Scanner scanner = new Scanner(new File("16KB_file.txt"))) {
StringBuilder sb = new StringBuilder();
while (scanner.hasNextLine()) A
sb.append(scanner.nextLine()) .append("\n");
1
blackhole.consume(sb.length());
blackhole.consume(myEatingAttempts);
} catch (IOException e) A
throw new RuntimeException(e);:

}.

b-the-dyer/joker-2025/blob/642ffade
ilosophers/ 280 jmh benchmarks jdk blocki

2¢c3f702¢c28b7b8d7d14a43b4b7d0/src/main/java/ru/spb/kupchinolab/

reading scanner/ScannerBlockingReadingPhilosophersBenchmark.java
35



https://github.com/bob-the-dyer/joker-2025/blob/642ffade87a52c3f702c28b7b8d7d14a43b4b7d0/src/main/java/ru/spb/kupchinolab/joker2025/dining_philosophers/_280_jmh_benchmarks_jdk_blocking_reading_scanner/ScannerBlockingReadingPhilosophersBenchmark.java
https://github.com/bob-the-dyer/joker-2025/blob/642ffade87a52c3f702c28b7b8d7d14a43b4b7d0/src/main/java/ru/spb/kupchinolab/joker2025/dining_philosophers/_280_jmh_benchmarks_jdk_blocking_reading_scanner/ScannerBlockingReadingPhilosophersBenchmark.java

jmh, Scanner, results

| Benchmark | Score + Error | Units |
| |
| synchronized platform | 3317,680 + 592,888 | ms/op |
| reentrant platform | 3797,203 + 690,945 | ms/op |
| reentrant virtual | 4008,147 + 12499,175 | ms/op |
| synchronized virtual | 2192,711 + 1602,304 | ms/op |




jmh, Scanner, results

| Benchmark | Score + Error | Units |
| |
| synchronized platform | 3317,680 + 592,888 | ms/op |
| _reentrant platform |  3797,203 + 690,945 [ ms/or

vq___?-,‘_,

reentrant virtual | 4008,147 + 12499,175 \ ms/op \W

e SRR e e e

|
| synchronized virtual 2192,711 + 1602,304 | ms/op




)

jmh, NIO, Files.readAllBytes

try 1
byte[] bytes = Files.readAl1Bytes(Path.of("16KB_file.txt"));
blackhole.consume(bytes.length):
blackhole.consume(myEatingAttempts);

} catch (IOException e) A
throw new RuntimeException(e):

}.

ob-the-dyer/joker-2025/blob/511c0b2aae0a417203efb85a6ff6958cd0aabc2b/src/main/java/ru/spb/kupchinolab/
ilosophers/ 250 jmh benchmarks jdk blocking. reading nio/NioBlockingReadingPhilosophersBenchmark.java



https://github.com/bob-the-dyer/joker-2025/blob/511c0b2aae0a417203efb85a6ff6958cd0aabc2b/src/main/java/ru/spb/kupchinolab/joker2025/dining_philosophers/_250_jmh_benchmarks_jdk_blocking_reading_nio/NioBlockingReadingPhilosophersBenchmark.java
https://github.com/bob-the-dyer/joker-2025/blob/511c0b2aae0a417203efb85a6ff6958cd0aabc2b/src/main/java/ru/spb/kupchinolab/joker2025/dining_philosophers/_250_jmh_benchmarks_jdk_blocking_reading_nio/NioBlockingReadingPhilosophersBenchmark.java

jmh, NIO, Files.readAllBytes, results

Benchmark | Score + Error | Units
synchronized platform | 566.508 + 184.385 | ms/op
reentrant platform | 677.767 + 46.845 | ms/op
reentrant virtual | 1866.279 + 283.192 | ms/op
synchronized virtual | 10129.351 + 1231.205 | ms/op

. - -
o A
N ‘-f' .
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jmh, NIO, Files.newBufferedReader

BufferedReader bufferedReader =
Files.newBufferedReader(Path.of("16KB_file.txt"));

StringBuilder sb = new StringBuilder();

String line;

while ((line = bufferedReader.readLine()) == null) {
sb.append(line) .append("\n");

}.

ob-the-dyer/joker-2025/blob/511c0b2aae0a417203efb85a6ff6958cd0aabc2b/src/main/java/ru/spb/kupchinolab/
ilosophers/ 250 jmh benchmarks jdk blocking. reading nio/NioBlockingReadingPhilosophersBenchmark.java



https://github.com/bob-the-dyer/joker-2025/blob/511c0b2aae0a417203efb85a6ff6958cd0aabc2b/src/main/java/ru/spb/kupchinolab/joker2025/dining_philosophers/_250_jmh_benchmarks_jdk_blocking_reading_nio/NioBlockingReadingPhilosophersBenchmark.java
https://github.com/bob-the-dyer/joker-2025/blob/511c0b2aae0a417203efb85a6ff6958cd0aabc2b/src/main/java/ru/spb/kupchinolab/joker2025/dining_philosophers/_250_jmh_benchmarks_jdk_blocking_reading_nio/NioBlockingReadingPhilosophersBenchmark.java

jmh, NIO, Files.newBufferedReader, results

| Benchmark | Score + Error | Units |
| |
| synchronized platform | 755,267 + 83,059 | ms/op |
| reentrant platform | 792,351 + 202,390 | ms/op |
| reentrant virtual | 1995,975 + 384,531 | ms/op |
| synchronized virtual | 2176,248 + 306,216 | ms/op |

40



jmh, NIO, FiIeC}hanneI.map

try (FileChannel fc =
new RandomAccessFile(new File("16KB_file.txt"™), "rw").getChannel();) A
1nt bufferSize = 8 x 1024;
MappedByteBuffer mem = fc.map(FileChannel.MapMode.READ_ONLY, O, bufferSize);
byte[] dst = new byte[bufferSize];
mem.get(dst, 0, bufferSize);
blackhole.consume(new String(dst).length());
blackhole.consume(myEatingAttempts)
} catch (IOException e) A
throw new RuntimeException(e);

}.

ob-the-dyer/joker-2025/blob/6b03cc8f31949¢ccd29dd966f97a214de4d170c48/src/main/java/ru/spb/kupchinolab/
llosophers/ 320 jmh benchmarks jdk blocking.reading nio mmf/MmfBlockingReadingPhilosophersBenchmark.java .



https://github.com/bob-the-dyer/joker-2025/blob/6b03cc8f31949ccd29dd966f97a214de4d170c48/src/main/java/ru/spb/kupchinolab/joker2025/dining_philosophers/_320_jmh_benchmarks_jdk_blocking_reading_nio_mmf/MmfBlockingReadingPhilosophersBenchmark.java
https://github.com/bob-the-dyer/joker-2025/blob/6b03cc8f31949ccd29dd966f97a214de4d170c48/src/main/java/ru/spb/kupchinolab/joker2025/dining_philosophers/_320_jmh_benchmarks_jdk_blocking_reading_nio_mmf/MmfBlockingReadingPhilosophersBenchmark.java

jmh, NIO, FileChannel.map, results

Benchmark | Score + Error | Units
synchronized platform | 1872,335 + 4661,646 | ms/op
reentrant platform | 1452,701 + 5599,624 | ms/op
reentrant virtual | 103594,134 +  255428,092 | ms/op
synchronized virtual | 1050017,245 + 27304315,889 | ms/op




Mo>keT jmh y>Xe He TopT?
jloh B cTyguio!

https://github.com/OpenHFT/J| BH

http://www.rationaljava.com/2016/04/|Ibh-introducing-java-latency.html


https://github.com/OpenHFT/JLBH
http://www.rationaljava.com/2016/04/jlbh-introducing-java-latency.html

jibh (specjbb) }

public class JlbhBenchmark implements JLBHTask 1
private JLBH jlbh; // 1
private NanoSampler eating; /] 2

public static void main(String[] args) {
JLBHOptions jlbh = new JLBHOptions()

.warmUpIterations(21) // 3
.iterations(7) /] 4
.throughput(1) // 5
.runs(3) /] 6
.record0SJitter(true) /] 7
.accountForCoordinatedOmission(false) // 8

.j1lbhTask(new J1bhBenchmark());
new JLBH(jlbh).start();

ob-the-dyer/joker-2025/blob/5d04a0fcdc 3f1655473764a50315f38d20cd/src/main/java/ru/spb/kupchinolab/
philosophers/ 200 jlbh benchmarks jdk blocking reading
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https://github.com/bob-the-dyer/joker-2025/blob/5d04a0fcdcf0103f1655473764a50315f38d20cd/src/main/java/ru/spb/kupchinolab/joker2025/dining_philosophers/_200_jlbh_benchmarks_jdk_blocking_reading
https://github.com/bob-the-dyer/joker-2025/blob/5d04a0fcdcf0103f1655473764a50315f38d20cd/src/main/java/ru/spb/kupchinolab/joker2025/dining_philosophers/_200_jlbh_benchmarks_jdk_blocking_reading

jlbh (specjbb) )

public class JlbhBenchmark implements JLBHTask 1
private JLBH jlbh; // 1
private NanoSampler eating; /] 2

public static void main(String[] args) {
JLBHOptions jlbh = new JLBHOptions()

.warmUpIterations(21) // 3
- .iterations(7)
~ .throughput (1)

.runs(3)

.record0SJitter(true) /] 7

.accountForCoordinatedOmission(false) // 8
.j1lbhTask(new J1bhBenchmark());
new JLBH(jlbh).start();

ob-the-dyer/joker-2025/blob/5d04a0fcdc 3f1655473764a50315f38d20cd/src/main/java/ru/spb/kupchinolab/
philosophers/ 200 jIbh benchmarks jdk blocking readin i



https://github.com/bob-the-dyer/joker-2025/blob/5d04a0fcdcf0103f1655473764a50315f38d20cd/src/main/java/ru/spb/kupchinolab/joker2025/dining_philosophers/_200_jlbh_benchmarks_jdk_blocking_reading
https://github.com/bob-the-dyer/joker-2025/blob/5d04a0fcdcf0103f1655473764a50315f38d20cd/src/main/java/ru/spb/kupchinolab/joker2025/dining_philosophers/_200_jlbh_benchmarks_jdk_blocking_reading

jibh (specjbb) }

public class JlbhBenchmark implements JLBHTask 1
prlvate JLBH jlbh; R
« prlvate NanoSampleP eatlng,

public static void main(String[] args) {
JLBHOptions jlbh = new JLBHOptions()

.warmUpIterations(21) // 3
- .iterations(7)
~ .throughput (1)

.runs(3)

.record0SJitter(true) /] 7

.accountForCoordinatedOmission(false) // 8
.j1lbhTask(new J1bhBenchmark());
new JLBH(jlbh).start();

ob-the-dyer/joker-2025/blob/5d04a0fcdc 3f1655473764a50315f38d20cd/src/main/java/ru/spb/kupchinolab/
philosophers/ 200 jIbh benchmarks jdk blocking readin i



https://github.com/bob-the-dyer/joker-2025/blob/5d04a0fcdcf0103f1655473764a50315f38d20cd/src/main/java/ru/spb/kupchinolab/joker2025/dining_philosophers/_200_jlbh_benchmarks_jdk_blocking_reading
https://github.com/bob-the-dyer/joker-2025/blob/5d04a0fcdcf0103f1655473764a50315f38d20cd/src/main/java/ru/spb/kupchinolab/joker2025/dining_philosophers/_200_jlbh_benchmarks_jdk_blocking_reading

jibh (specjbb)

@0verride
public void init(JLBH jlbh) {
this.jlbh = jlbh;

this.eatingSampler = jlbh.addProbe("eating"): // 1

1
. (@0verride
- public void run(long startTimeNS) { /] 2
’” try {
, test_reading_philosophers(eatingSampler); // 3
| jlbh.sample(System.nanoTime() - startTimeNS): /] 4
; } catch (InterruptedException | BrokenBarrierException e) {
? throw new RuntimeException(e):
| s
o}

https://git. | ‘ 5



https://github.com/OpenHFT/JLBH

jibh (specjbb)

try (ShutdownOnSuccess<Integer> scope = new ShutdownOnSuccess< (null, factory)) {

philosophers.forEach(scope:: fork); // 1
barrier.await(): /] 2
long eatingStart = System.nanoTime(): // 3
scope.join(): /] 4
eatingSampler.sampleNanos(System.nanoTime() - eatingStart); // 5




jibh (specjbb)

try (ShutdownOnSuccess<Integer> scope = new ShutdownOnSuccess< (null, factory)) {
- philosophers.forEach(scope::fork);
" barrier.await(): .
long eatingStart = System.nanoTime();
scope.join();

|
eatingSampler. sampleNanos(System nanoTlme() : eatlngStaPt) [/ 5 ﬂ

—— e E—— e e e — — — p— —_—— = — — — — —_— s




jibh (specjbb) '

———————————————————————————————— BENCHMARK RESULTS (RUN 3) US ---------mmmmmm e e e e e e oo -
Run time: 11.02 s, distribution: NORMAL

Correcting for co-ordinated:false

Target throughput:1/s = 1 message every 1000000us

End to End: (7) 50/90 99/99.9 99.99 - worst was 544,210 / 760,220 760,220 / 760,220 760,220 - 760,220
eating with ReentrantLock+PlatformThreads (7) 50/90 99/99.9 99.99 - worst was 340,260 / 357,040 357,040 / 357,040 357,040 - 357,040
0S Jitter (32,782) 50/90 99/99.9 99.99 - worst was 13.62 / 29.2 87.2 / 1419 5,680 - 33,520

———————————————————————————————— SUMMARY (end to end) US ---------=-----—---"“—~“~—~-- oo

Percentile runl run2 rung % Varilation
50.0: 896532.48 607125.50 544210.94 7.16
90.0: 1197473.79 881852.42 760217 .60 Y/
99.0: 1197473.79 881852.42 760217.60 Y/
worst: 1197473.79 881852.42 760217.60 Y/

———————————————————————————————— SUMMARY (eating with ReentrantLock+PlatformThreads) us ------------

Percentile runl run2 rung % Varilation
50.0: 542113.79 345505.79 340262.91 1.02
90.0: 1026555.90 542113.79 357040.13 25.68
99.0: 1026555.90 542113.79 357040.13 25.68
worst: 1026555.90 542113.79 357040.13 25.68

f1655473764a50315f38d20cd/ i
PhilosophersReentrantl ockPlatformThreadsBenchmark Results.txt

arks jdk blocking reading results/BlockingRea



https://github.com/bob-the-dyer/joker-2025/blob/5d04a0fcdcf0103f1655473764a50315f38d20cd/_200_jlbh_benchmarks_jdk_blocking_reading_results/BlockingReadingPhilosophersReentrantLockPlatformThreadsBenchmark_Results.txt
https://github.com/bob-the-dyer/joker-2025/blob/5d04a0fcdcf0103f1655473764a50315f38d20cd/_200_jlbh_benchmarks_jdk_blocking_reading_results/BlockingReadingPhilosophersReentrantLockPlatformThreadsBenchmark_Results.txt

jibh (specjbb)

———————————————————————————————— BENCHMARK RESULTS (RUN 3) US =--=------c e e e e e - -
Run time: 11.02 s, distribution: NORMAL
COPP‘ Fing fa p-ordinated:false.

= = — i S———— — = _.*::_,t\

gTarget throughput 1/s = 1 message evePy 1000000usﬂ

nd to End: /) D o 50/90 99/99.9 99.99 - worst was 544,210 / 760,220 760,220 / 760,220 760,220 - 760,220
eating with ReentrantLock+PlatformThreads (7) 50/90 99/99.9 99.99 - worst was 340,260 / 357,040 357,040 / 357,040 357,040 - 357,040
0S Jitter (32,782) 50/90 99/99.9 99.99 - worst was 13.62 / 29.2 87.2 / 1419 5,680 - 33,520

———————————————————————————————— SUMMARY (end to end) US ---------=-----—---"“—~“~—~-- oo

Percentile runl run2 rung % Varilation
50.0: 896532.48 607125.50 544210.94 7.16
90.0: 1197473.79 881852.42 760217 .60 Y/
99.0: 1197473.79 881852.42 760217.60 Y/
worst: 1197473.79 881852.42 760217.60 Y/

———————————————————————————————— SUMMARY (eating with ReentrantLock+PlatformThreads) us ------------

Percentile runl run2 rung % Varilation
50.0: 542113.79 345505.79 340262.91 1.02
90.0: 1026555.90 542113.79 357040.13 25.68
99.0: 1026555.90 542113.79 357040.13 25.68
worst: 1026555.90 542113.79 357040.13 25.68

f1655473764a50315f38d20cd/
PhilosophersReentrantl ockPlatformThreadsBenchmark Results. txt

ob-the-dyer/joker-2025/blob/5d04a0fcdc
arks jdk blocking reading results/BlockingRea



https://github.com/bob-the-dyer/joker-2025/blob/5d04a0fcdcf0103f1655473764a50315f38d20cd/_200_jlbh_benchmarks_jdk_blocking_reading_results/BlockingReadingPhilosophersReentrantLockPlatformThreadsBenchmark_Results.txt
https://github.com/bob-the-dyer/joker-2025/blob/5d04a0fcdcf0103f1655473764a50315f38d20cd/_200_jlbh_benchmarks_jdk_blocking_reading_results/BlockingReadingPhilosophersReentrantLockPlatformThreadsBenchmark_Results.txt

jibh (specjbb)

———————————————————————————————— BENCHMARK RESULTS (RUN 3) US =--=------c e e e e e - -
Run time: 11.02 s, distribution: NORMAL
COPP‘ Fing fa p-ordinated:false.

= = — i S———— — = _.*::_,T\

kTarget throughput 1/s = 1 message evePy 1000000usﬂ

nd to End: (/) I o 50/90 99/99.9 99.99 - worst was 544,210 / 760,220 760,220 / 760,220 760,220 - 760,220
eating with ReentrantLock+PlatformThreads (7) 50/90 99/99.9 99.99 - worst was 340,260 / 357,040 357,040 / 357,040 357,040 - 357,040
0S Jitter (32,782) 50/90 99/99.9 99.99 - worst was 13.62 / 29.2 87.2 / 1419 5,680 - 33,520

o SUMMARY (end t0 end) US =----=-========— === oo mmoem o e oo |
Percentile runl run2 rung % Varilation

| 50.0: 896532 .48 607125.50 044210.94 7.16

| 90.0: 1197473.79 881852.42 760217 .60 Q.64
99.0: 1197473.79 881852.42 760217 .60 Q.64 |
worst: 1197473.79 881852.42 760217.60 Q.64

———————————————————————————————— SUMMARY (eatlng with ReentPantLock+PlatformThPeads) US ------------

Percentile runl run2 rung % Varilation
50.0: 042113.79 345505.79 340262 .91 1.02
90.0: 1026555.90 042113.79 357040.13 25.68
99.0: 1026555.90 042113.79 357040.13 25.68
worst: 1026555.90 042113.79 357040.13 25.68

f1655473764a50315f38d20cd/
PhilosophersReentrantl ockPlatformThreadsBenchmark Results. txt

ob-the-dyer/joker-2025/blob/5d04a0fcdcf
arks jdk blocking reading results/BlockingRea



https://github.com/bob-the-dyer/joker-2025/blob/5d04a0fcdcf0103f1655473764a50315f38d20cd/_200_jlbh_benchmarks_jdk_blocking_reading_results/BlockingReadingPhilosophersReentrantLockPlatformThreadsBenchmark_Results.txt
https://github.com/bob-the-dyer/joker-2025/blob/5d04a0fcdcf0103f1655473764a50315f38d20cd/_200_jlbh_benchmarks_jdk_blocking_reading_results/BlockingReadingPhilosophersReentrantLockPlatformThreadsBenchmark_Results.txt

jibh (specjbb)

———————————————————————————————— BENCHMARK RESULTS (RUN 3) US =--=------c e e e e e - -
Run time: 11.02 s, distribution: NORMAL
COPP‘ Fing fa p-ordinated:false.

— = = f———— — __7:':,_,?\

kTanet throughput 1/s = 1 message evePy 1000000usﬂ

nd to End: </7) D o 50/90 99/99.9 99.99 - worst was 544,210 / 760,220 760,220 / 760,220 760,220 - 760,220
eating with ReentrantLock+PlatformThreads (7) 50/90 99/99.9 99.99 - worst was 340,260 / 357,040 357,040 / 357,040 357,040 - 357,040
0S Jitter (32,782) 50/90 99/99.9 99.99 - worst was 13.62 / 29.2 87.2 / 1419 5,680 - 33,520

e e TR SUMMARY (end to end) US -=--=-==---—- - - |
Percentile runl run2 rung % Varilation
50.0: 896532 .48 607125.50 044210.94 7.16
| 90.0: 1197473.79 881852.42 760217 .60 9.64
99.0: 1197473.79 881852.42 760217 .60 9.64
worst: 1197473.79 881852.42 760217 .60 9.64
// ———————————————————————————————— SUMMARY (eatlng with ReentrantLock+PlatformThPeads) UsS ------------ 5
. Percentile runl run2 rung % Varilation
50.0: 042113.79 345505.79 340262 .91 1.02
| 90.0: 1026555.90 042113.79 357040.13 25.68
N 99.0: 1026555.90 042113.79 357040.13 25.68
worst: 1026555.90 042113.79 357040.13

f1655473764a50315f38d20cd/
PhilosophersReentrantl ockPlatformThreadsBenchmark Results. txt

ob-the-dyer/joker-2025/blob/5d04a0fcdcf
arks jdk blocking reading results/BlockingRea



https://github.com/bob-the-dyer/joker-2025/blob/5d04a0fcdcf0103f1655473764a50315f38d20cd/_200_jlbh_benchmarks_jdk_blocking_reading_results/BlockingReadingPhilosophersReentrantLockPlatformThreadsBenchmark_Results.txt
https://github.com/bob-the-dyer/joker-2025/blob/5d04a0fcdcf0103f1655473764a50315f38d20cd/_200_jlbh_benchmarks_jdk_blocking_reading_results/BlockingReadingPhilosophersReentrantLockPlatformThreadsBenchmark_Results.txt

jibh (specjbb),Liisk URL, results

j1lbh benchmark | jmh: nydywunn run | jilbh: ny4uun 90%

|
|
| reentrant platform | 585.240 ms | 760.217 ms
| synchronized platform | 906.057 ms | 877.658 ms
| reentrant virtual | 3610.834 ms | 7138.705 ms
| synchronized virtual | 17666.041 ms | 14445.182 ms
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AﬂbTepHaTI/IBbI 6n0KV|pyromemy HTEHUIO C ANCKa

D> o8 ./

3. Operatlon T|me In NS Tlme In ms (1ms - 1 OOO OOO ns)

' L1cache reference 1

Branch misprediction 3

L2 cache reference 4

, Mutex lock/unlock 17

?' Main memory reference 100

l. Compress 1kB with Zippy 2,000 0.002
' Read 1 MB sequentially fromm memory 10,000 0.010
j Send 2 kB over 10 Gbps network 1,600 0.0016
' SSD 4kB Random Read 20,000 0.020
¥ Read 1 MB sequentially from SSD 1,000,000 1

{l Round trip within same datacenter 500,000 0.5
Read 1 MB sequentially from disk 5,000,000 5

{ Read 1 MB sequentially from 1Gbps 10,000,000 10
b network

Disk seek 10,000,000 10

; TCP packet round trip between 150,000,000 150
f continents

- i . - i - - -~ . -
A 1 St Oas T S T n oy R~

https://qgist.github.com/jboner/2841832
https://static.googleusercontent.com/media/sre.google/en//static/pdf/rule-of-thumb-latency-
numbers-letter.pdf
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“~. Operatlon T|me In NS Tlme In ms (1ms - 1 OOO OOO ns)
L1 cache reference 1

Branch misprediction 3

L2 cache reference 4

, Mutex lock/unlock 17

,' Main memory reference 100

l. Compress 1kB with Zippy 2,000

' Read 1 MB sequentially from memory 10,000

j Send 2 kB over 10 Gbps network 1,600

' SSD 4kB Random Read 20,000

¥ Read 1 MB sequentially from SSD 1,000,000

{l Round trip within same datacenter 500,000

Read 1 MB seauentially from disk. 5,000,000 5

’ Read 1MB sequentlally from 1Gbps 10,000,000 10
” network

Dickcea 10,000,000
' TCP packet round trip between 150,000,000 150
j continents

https://qgist.github.com/jboner/2841832
https://static.googleusercontent.com/media/sre.google/en//static/pdf/rule-of-thumb-latency-

numbers-letter.pdf
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L1 cache reference 1

Branch misprediction 3

L2 cache reference 4 16K nanos -> 1.6KB

, Mutex lock/unlock 17

,' Main memory reference 100

l. Compress 1kB with Zippy 2,000

' Read 1 MB sequentially from memory 10,000

j Send 2 kB over 10 Gbps network 1,600

' SSD 4kB Random Read 20,000

¥ Read 1 MB sequentially from SSD 1,000,000

{l Round trip within same datacenter 500,000

Read 1 MB seauentially from disk. 5,000,000 5

’ Read 1MB sequentlally from 1Gbps 10,000,000 10
” network

Dickcea 10,000,000
' TCP packet round trip between 150,000,000 150
j continents

https://qgist.github.com/jboner/2841832
https://static.googleusercontent.com/media/sre.google/en//static/pdf/rule-of-thumb-latency-

numbers-letter.pdf
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https://gist.github.com/jboner/2841832
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https://static.googleusercontent.com/media/sre.google/en//static/pdf/rule-of-thumb-latency-numbers-letter.pdf

jmh, http

private static Consumer<Integer> eating(Blackhole blackhole) 1
return (myEatingAttempts) — {
try (var in = URI.create("http://127.0.0.1:" + port + "/payload")
.toURL()
.openStream()) {
int length = in.readAl1Bytes().length;
blackhole.consume(length);
blackhole.consume(myEatingAttempts)
} catch (IOException e) {
throw new RuntimeException(e):;

ob-the-dyer/joker-2025/blob/5d04a0fcdc 3f1655473764a50315f38d20cd/src/main/java/ru/spb/kupchinolab/
losophers/ 230 imh benchmarks jdk http/HttpPhilosophersBenchmark.java 51



https://github.com/bob-the-dyer/joker-2025/blob/5d04a0fcdcf0103f1655473764a50315f38d20cd/src/main/java/ru/spb/kupchinolab/joker2025/dining_philosophers/_230_jmh_benchmarks_jdk_http/HttpPhilosophersBenchmark.java
https://github.com/bob-the-dyer/joker-2025/blob/5d04a0fcdcf0103f1655473764a50315f38d20cd/src/main/java/ru/spb/kupchinolab/joker2025/dining_philosophers/_230_jmh_benchmarks_jdk_http/HttpPhilosophersBenchmark.java

jmh, http, results

Benchmark | Score + Error | Units
synchronized platform | 1126.106 + 177.126 | ms/op
reentrant platform | 1195.433 + 211.757 | ms/op
reentrant virtual | 1668.852 + 1178.063 | ms/op
synchronized virtual | 6924.583 + 1950.337 | ms/op




jmh, http, results

Benchmark | Score + Error | Units

reentrant platform | 1195.433 + 211.757 | ms/op
reentrant virtual | 1668.852 + 1178.063 | ms/op

—— —_— - _ - = = — —

| |
| |
| synchronized platform | 1126.106 + 177.126 | ms/op |
| |
| |

| synchronized virtual | 6924.583 + 1950.337 | ms/op | ]
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i void handle(Request request, Response response) {
| var urll = ...
var url2 = ...

try (var executor = Executors.newVirtualThreadPerTaskExecutor()) {
var futurel = executor.submit(() -> fetchURL(urll));
var future2 = executor.submit(() -> fetchURL(url2));
response.send(futurel.get() + future2.get());

} catch (ExecutionException | InterruptedException e) {
response.fail(e);

2 }
)

7 String fetchURL(URL url) throws IOException {
? try (var in = url.openStream()) {
return new String(in.readAllBytes(), StandardCharsets.

}

' PO, IO SOOI PP QR T Y O U N 9

https://openjdk.orqg/jeps/444



https://openjdk.org/jeps/444
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i void handle(Request request, Response response) {
| var urll = ...
var url2 = ...

try (var executor = Executors.newVirtualThreadPerTaskExecutor()) {
var futurel = executor.submit(() -> fetchURL(urll));
var future2 = executor.submit(() -> fetchURL(url2));
response.send(futurel.get() + future2.get());

} catch (ExecutionException | InterruptedException e) {
response.fail(e);

2 }
)

. String fetchURL(URL url) throws IOException {

~try (var in = url.openStream()) { ¢
“ return new String(in.readAllBytes(), StandardCharsets.UTF_8); !\
0 .V

—— = -

n _— ——— e
| }
[
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https://openjdk.org/jeps/444

jmh, okhttp

URL url = URI.create("http://127.0.0.1:" + port + "/payload").toURL();

Request request = new Request.Builder().url(url).build();

try (Response response = client.newCall(request).execute()) {
String responseAsString = response.body().string();
blackhole.consume(responseAsString);
blackhole.consume(myEatingAttempts);

A
’ ‘ “
5
B ¢
1y

ob-the-dyer/joker-2025/blob/5d04a0fcdc 3f1655473764a50315f38d20cd/src/main/java/ru/spb/kupchinolab/
philosophers/ 240 jmh benchmarks jdk okhttp ttpPhilosophersBenchmark.java 55



https://github.com/bob-the-dyer/joker-2025/blob/5d04a0fcdcf0103f1655473764a50315f38d20cd/src/main/java/ru/spb/kupchinolab/joker2025/dining_philosophers/_240_jmh_benchmarks_jdk_okhttp/OkHttpPhilosophersBenchmark.java
https://github.com/bob-the-dyer/joker-2025/blob/5d04a0fcdcf0103f1655473764a50315f38d20cd/src/main/java/ru/spb/kupchinolab/joker2025/dining_philosophers/_240_jmh_benchmarks_jdk_okhttp/OkHttpPhilosophersBenchmark.java

Jmh, okhttp, results

| Benchmark | Score + Error | Units |
| |
| reentrant virtual | 21.009 + 2.779 | ms/op |
| synchronized virtual | 21.153 + 3.176 | ms/op |
| synchronized platform | 115.089 + 8.478 | ms/op |
| reentrant platform | 133.544 + 61.621 | ms/op |




Jmh, okhttp, results

| Benchmark | Score + Error | Units |
| |
| reentrant virtual | 21.009 + 2.779 | ms/op |
| synchronized virtual | 21.153 + 3.176 | ms/op |
| synchronized platform | 115.089 + 8.478 | ms/op |
| reentrant platform | 133.544 + 61.621 | ms/op |
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https://github.com/bob-the-dyer/joker-2025/blob/5d04a0fcdcf0103f1655473764a50315f38d20cd/src/main/java/ru/spb/kupchinolab/joker2025/dining_philosophers/_199_jmh_benchmarks_united/UnitedPhilosophersBenchmark.java
https://github.com/bob-the-dyer/joker-2025/blob/5d04a0fcdcf0103f1655473764a50315f38d20cd/src/main/java/ru/spb/kupchinolab/joker2025/dining_philosophers/_199_jmh_benchmarks_united/UnitedPhilosophersBenchmark.java

CBOHbIN 6EeHYMapK java con

NOOP BupTyanbHble

currency

| synchronized noop <—virtual | 3.402 + | dbunocodbl Ha 2 Nopsaka |
| reentrant Noop <-@e=virtual | 5.786 t | 3hEKTUBHEI

| reentrant ok_http virtual | 21.268 + | NNaTPOPMEHHbIX ‘a
| synchronized ok_http virtual | 21.993 + L&ﬂé_vmwﬁ}{,s“c
| synchronized ok_http platform | 120.036 + 15.304 | ms/op |

| reentrant ok_http platform | 137.073 + 32.623 | ms/op |

| synchronized noop platform | 171.570 + 23.510 | ms/op |

| reentrant active virtual | 198.108 + 17.251 | ms/op |

| synchronized active virtual | 201.018 + 17.320 | ms/op |

| reentrant noop platform | 213.722 + 25.279 | ms/op |

| synchronized active platform | 455.479 + 55.032 | ms/op |

| reentrant sleeping platform | 609.585 + 59.735 | ms/op |

| synchronized sleeping platform | 821.443 + 92.263 | ms/op |

| reentrant sleeping virtual | 872.009 + 134.314 | ms/op |

| reentrant active platform | 947.969 + 790.412 | ms/op |

| synchronized sleeping virtual | 1191.576 + 501.751 | ms/op |

https://github.com/bob-the-dyer/joker-2025/blob/5d04a0fcdcf0103f1655473764a50315f38d20cd/src/main/java/ru/spb/kupchinolab/
joker2025/dining philosophers/ 199 jmh benchmarks united/Uni@dE@osophersBenchmark.java 58
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ReentrantLock, okhttp, virtual, ymh vs jlbh

| reentrant | jmh | jlbh: ny4ywun 90% |
[ === e e : |
| 1K 10K | 16 + 78 ms | 1700 ms (15%) |
| 10K 10K | 153 + 75 ms | 17414 ms (13%) |
| 100K 10K | 1542 + 2511 ms | 187099 ms (??%) |
| 1000K 10K | 22066 + 32925 ms | 1582292 ms (??%) |

ob-the-dyer/joker-2025/blob/5d04a0fcdc
philosophers/ 250 jlbh benchmarks jdk okhttp

3f1655473764a50315f38d20cd/src/main/java/ru/spb/kupchinolab/
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| + |
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