
Êàê (íå) íàäî ïðîâîäèòü 
íàãðóçî÷íîå òåñòèðîâàíèå

Ãðèãîðèé Êîøåëåâ

Êîíòóð

Heisenbug 2023



— Ïèøó íà Java
è òåñòèðóþ (ñâîé) êîä
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https://tg.me/chnl_GregoryKoshelev



— Ïèøó íà Java
è òåñòèðóþ (ñâîé) êîä

— Âûñòóïàþ íà êîíôåðåíöèÿõ
* Dotnext
* Joker
* Jpoint
* DevOops
* Heisenbug (new!)

3

https://tg.me/chnl_GregoryKoshelev



— ñ 2018 ïî 2022
ñîçäàâàë HIghLoad ñèñòåìó
äëÿ òåëåìåòðèè
Vostok Hercules
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https://github.com/vostok/hercules



Performance-òåñòèðîâàíèå
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Performance-òåñòèðîâàíèå
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0 Нагрузка
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Performance-òåñòèðîâàíèå
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Performance-òåñòèðîâàíèå

Òåñòèðîâàíèå ìàñøòàáèðóåìîñòè

Scalability Testing
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Òåñòèðîâàíèå ìàñøòàáèðóåìîñòè

Scalability Testing
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Performance-òåñòèðîâàíèå

Òåñòèðîâàíèå ìàñøòàáèðóåìîñòè

Scalability Testing

11

0 НагрузкаЁмкость
системы

x2?



Performance-òåñòèðîâàíèå

Òåñòèðîâàíèå ìàñøòàáèðóåìîñòè

Scalability Testing
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0 НагрузкаЁмкость
системы

x2?



Performance-òåñòèðîâàíèå

Íàãðóçî÷íîå òåñòèðîâàíèå

Load Testing
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0 НагрузкаЁмкость
системы



Performance-òåñòèðîâàíèå

Íàãðóçî÷íîå òåñòèðîâàíèå

Load Testing
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0 НагрузкаЁмкость
системы



Performance-òåñòèðîâàíèå

Ñòðåññ-òåñòèðîâàíèå

STRESS Testing
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0 НагрузкаЁмкость
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Performance-òåñòèðîâàíèå

Ñòðåññ-òåñòèðîâàíèå

STRESS Testing
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0 НагрузкаЁмкость
системы
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Íà íåñêîëüêî RPS áîëüøå
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ÍÎÂÛÌ ÑÅÐÂÈÑÎÌ? ÏÎËÍÀß ØËßÏÀ, ÊÈÄ!
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ÑÅÐÂÈÑ ÍÅ ÂÛÂÅÇ
300êê/ÍÀÍÎÑÅÊ 
ÇÀÏÐÎÑÎÂ!

ÏÎËÍÀß ØËßÏÀ, ÊÈÄ!
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Íà íåñêîëüêî RPS áîëüøå
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Íà íåñêîëüêî RPS áîëüøå

ÍÓ…
ÇÀÏÐÎÑÎÂ 100…

ÁÓÒ×, ÊÀÊ ÄÅËÀ Ñ ÍÀØÈÌ
ÍÎÂÛÌ ÑÅÐÂÈÑÎÌ?

ÑÅÐÂÈÑ ÍÅ ÂÛÂÅÇ
300êê/ÍÀÍÎÑÅÊ 
ÇÀÏÐÎÑÎÂ!

ÏÎËÍÀß ØËßÏÀ, ÊÈÄ!

ÎÓ-ÙÈÒ!
À ÊÀÊÀß ÁÓÄÅÒ 
ÍÀÃÐÓÇÊÀ ÎÒ ÞÇÅÐÎÂ?

Â ×ÀÑ

???



Íà íåñêîëüêî RPS áîëüøå

DIRECTED BY
RICHARD J. GATLING



Íà íåñêîëüêî RPS áîëüøå

DIRECTED BY
RICHARD J. GATLING



Performance-òåñòèðîâàíèå

Ñòðåññ-òåñòèðîâàíèå

STRESS Testing

28

0 НагрузкаЁмкость
системы



Performance-òåñòèðîâàíèå

Ïèêîâîå òåñòèðîâàíèå

Spike Testing
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Performance-òåñòèðîâàíèå

Ïèêîâîå òåñòèðîâàíèå

Spike Testing
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Performance-òåñòèðîâàíèå

Ïèêîâîå òåñòèðîâàíèå

Spike Testing
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0 НагрузкаЁмкость
системы



Performance-òåñòèðîâàíèå

Òåñòèðîâàíèå íà âûíîñëèâîñòü

Endurance Testing
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Performance-òåñòèðîâàíèå

Òåñòèðîâàíèå íà âûíîñëèâîñòü

Endurance Testing
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0 НагрузкаЁмкость
системы



Performance-òåñòèðîâàíèå

Òåñòèðîâàíèå íà âûíîñëèâîñòü

Endurance Testing

Soak Testing
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0 НагрузкаЁмкость
системы



Performance-òåñòèðîâàíèå

Îáú¸ìíîå òåñòèðîâàíèå

Volume Testing
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Performance-òåñòèðîâàíèå

Îáú¸ìíîå òåñòèðîâàíèå

Volume Testing
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Performance-òåñòèðîâàíèå

Îáú¸ìíîå òåñòèðîâàíèå

Volume Testing
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Performance-òåñòèðîâàíèå

Îáú¸ìíîå òåñòèðîâàíèå

Volume Testing
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Performance-òåñòèðîâàíèå

Îáú¸ìíîå òåñòèðîâàíèå

Volume Testing
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0 НагрузкаЁмкость
системы



Èíñòðóìåíòû äëÿ LOAD TESTING
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Èíñòðóìåíòû äëÿ LOAD TESTING

— Apache Jmeter
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Èíñòðóìåíòû äëÿ LOAD TESTING

— Apache Jmeter

42

* Íàïèñàí íà Java

* GUI

* Ñêðèïòû íà Groovy

+ äðóãèå ÿçûêè



Èíñòðóìåíòû äëÿ LOAD TESTING

— Apache Jmeter

— Gatling
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Èíñòðóìåíòû äëÿ LOAD TESTING

— Apache Jmeter

— Gatling

44

* Íàïèñàí íà Scala +
Java

* Ñêðèïòû íà Scala +
Kotlin + Java



Èíñòðóìåíòû äëÿ LOAD TESTING

— Apache Jmeter

— Gatling

— Yandex Tank
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Èíñòðóìåíòû äëÿ LOAD TESTING

— Apache Jmeter

— Gatling

— Yandex Tank

46

* Íàïèñàí íà Python

* Èñïîëüçóåò ðàçíûå 
ãåíåðàòîðû íàãðóçêè:

- Pandora (Go)
- Phantom (Ammo)
- JMeter



Èíñòðóìåíòû äëÿ LOAD TESTING

— Apache Jmeter

— Gatling

— Yandex Tank

— K6
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Èíñòðóìåíòû äëÿ LOAD TESTING

— Apache Jmeter

— Gatling

— Yandex Tank

— K6
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* Íàïèñàí íà Go

* Ñêðèïòû íà JS



Èíñòðóìåíòû äëÿ LOAD TESTING

— Apache Jmeter

— Gatling

— Yandex Tank

— K6

— Locust
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Èíñòðóìåíòû äëÿ LOAD TESTING

— Apache Jmeter

— Gatling

— Yandex Tank

— K6

— Locust
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* Íàïèñàí íà Python

* Ñêðèïòû íà Python



Èíñòðóìåíòû äëÿ LOAD TESTING

— Apache Jmeter

— Gatling

— Yandex Tank

— K6

— Locust

…
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Apache Jmeter VS Gatling
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Apache Jmeter VS Gatling

— JVM — JVM
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Apache Jmeter VS Gatling

— JVM

— Áëîêèðóþùèé IO

— JVM

— Íåáëîêèðóþùèé IO
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Apache Jmeter VS Gatling

— JVM

— Áëîêèðóþùèé IO
ApacheHttpClient

— JVM

— Íåáëîêèðóþùèé IO
Netty
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Apache Jmeter VS Gatling

— JVM

— Áëîêèðóþùèé IO
ApacheHttpClient

— VirTUAL USER
<=> ThREAD

— JVM

— Íåáëîêèðóþùèé IO
Netty

— VirTUAL USER
<=> “Message”
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Apache Jmeter VS Gatling

— JVM

— Áëîêèðóþùèé IO
ApacheHttpClient

— VirTUAL USER
<=> ThREAD

— JVM

— Íåáëîêèðóþùèé IO
Netty

— VirTUAL USER
<=> “Message”

Akka

57



ÂÛÄÓÌÀÍÍÛÅ
ÍÅÂÛÄÓÌÀÍÍÛÅ

ÈÑÒÎÐÈÈ
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Îäíàæäû íà ñòàðîì Ñåðâåðå
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Îäíàæäû íà ñòàðîì Ñåðâåðå

Ïî÷åìó íå íàäî çàïóñêàòü íàãðóçî÷íûå 
òåñòû íà ìàøèíå ðàçðàáîò÷èêà?

60



Îäíàæäû íà ñòàðîì Ñåðâåðå

Ïî÷åìó íå íàäî çàïóñêàòü íàãðóçî÷íûå 
òåñòû íà ìàøèíå ðàçðàáîò÷èêà?

61

Load
Gen Tool Service

Desktop (Windows, MacOS, …)



Îäíàæäû íà ñòàðîì Ñåðâåðå

Ïî÷åìó íå íàäî çàïóñêàòü íàãðóçî÷íûå 
òåñòû íà ìàøèíå ðàçðàáîò÷èêà?

1. Sandbox (antivirus, Windows Defender)
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Îäíàæäû íà ñòàðîì Ñåðâåðå

Ïî÷åìó íå íàäî çàïóñêàòü íàãðóçî÷íûå 
òåñòû íà ìàøèíå ðàçðàáîò÷èêà?

1. Sandbox (antivirus, Windows Defender)

2. Êó÷à ñòîðîííåãî ñîôòà
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Îäíàæäû íà ñòàðîì Ñåðâåðå

Ïî÷åìó íå íàäî çàïóñêàòü íàãðóçî÷íûå 
òåñòû íà ìàøèíå ðàçðàáîò÷èêà?

1. Sandbox (antivirus, Windows Defender)

2. Êó÷à ñòîðîííåãî ñîôòà

3. Ðàçíûå íàñòðîéêè
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Îäíàæäû íà ñòàðîì Ñåðâåðå

Ïî÷åìó íå íàäî çàïóñêàòü íàãðóçî÷íûå 
òåñòû íà ìàøèíå ðàçðàáîò÷èêà?

1. Sandbox (antivirus, Windows Defender)

2. Êó÷à ñòîðîííåãî ñîôòà

3. Ðàçíûå íàñòðîéêè
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j.n.SocketException: Too many open files



Îäíàæäû íà ñòàðîì Ñåðâåðå
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Load
Gen Tool Service

MacOS



Îäíàæäû íà ñòàðîì Ñåðâåðå
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Îäíàæäû íà ñòàðîì Ñåðâåðå
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Îäíàæäû íà ñòàðîì Ñåðâåðå
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Îäíàæäû íà ñòàðîì Ñåðâåðå
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Îäíàæäû íà ñòàðîì Ñåðâåðå
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Îäíàæäû íà ñòàðîì Ñåðâåðå

72

1000 â ñåê

6.3 ñåê

26.3 ÑÅÊ



Îäíàæäû íà ñòàðîì Ñåðâåðå
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1000 â ñåê

6.3 ñåê

26.3 ÑÅÊ

S ≈ 16300



Îäíàæäû íà ñòàðîì Ñåðâåðå

% sysctl net.inet.ip.portrange
net.inet.ip.portrange.hilast: 65535
net.inet.ip.portrange.hifirst: 49152
net.inet.ip.portrange.last: 65535
net.inet.ip.portrange.first: 49152

74



Îäíàæäû íà ñòàðîì Ñåðâåðå

% sysctl net.inet.ip.portrange
net.inet.ip.portrange.hilast: 65535
net.inet.ip.portrange.hifirst: 49152
net.inet.ip.portrange.last: 65535
net.inet.ip.portrange.first: 49152

75

65535 - 49152 = 16383



Îäíàæäû íà ñòàðîì Ñåðâåðå

% sysctl net.inet.ip.portrange
net.inet.ip.portrange.hilast: 65535
net.inet.ip.portrange.hifirst: 49152
net.inet.ip.portrange.last: 65535
net.inet.ip.portrange.first: 49152

76

65535 - 49152 = 16383

TIME_WAIT



Îäíàæäû íà ñòàðîì Ñåðâåðå

% sysctl net.inet.ip.portrange
net.inet.ip.portrange.hilast: 65535
net.inet.ip.portrange.hifirst: 49152 -> 32768
net.inet.ip.portrange.last: 65535
net.inet.ip.portrange.first: 49152 -> 32768
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65535 - 32768 = 32767



Îäíàæäû íà ñòàðîì Ñåðâåðå
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Îäíàæäû íà ñòàðîì Ñåðâåðå

Ïî÷åìó íå íàäî çàïóñêàòü íàãðóçî÷íûå 
òåñòû íà ìàøèíå ðàçðàáîò÷èêà?

1. Sandbox (antivirus, Windows Defender)

2. Êó÷à ñòîðîííåãî ñîôòà

3. Ðàçíûå íàñòðîéêè

4. «Ñëàáîå» æåëåçî
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Îäíàæäû íà ñòàðîì Ñåðâåðå

Íàãðóçî÷íîå òåñòèðîâàíèå —

Ýòî âûñîêàÿ óòèëèçàöèÿ ðåñóðñîâ
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Îäíàæäû íà ñòàðîì Ñåðâåðå

Íàãðóçî÷íîå òåñòèðîâàíèå —

Ýòî âûñîêàÿ óòèëèçàöèÿ ðåñóðñîâ

È äëÿ ñåðâèñà,

è äëÿ ãåíåðàòîðà íàãðóçêè
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Îäíàæäû íà ñòàðîì Ñåðâåðå

Jmeter:

— 1 VU = 1 thread

— 1 thread = 2 MB RAM
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Îäíàæäû íà ñòàðîì Ñåðâåðå

Jmeter:

— 1 VU = 1 thread

— 1 thread = 2 MB RAM

4 000 VU = 8 000 MB RAM

83



Îäíàæäû íà ñòàðîì Ñåðâåðå

Íà ñåðâåðå 32 GB RAM:

— OS ~ 1 GB

— Service ~ 8 GB

— JMETER ~ 10 GB (2 + 8)
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Îäíàæäû íà ñòàðîì Ñåðâåðå

Íà ñåðâåðå 32 GB RAM:

— OS ~ 1 GB

— Service ~ 8 GB

— JMETER ~ 10 GB (2 + 8)

Çàíÿòî 19 èç 32 GB

85



Îäíàæäû íà ñòàðîì Ñåðâåðå

Ubuntu, RHEL 7:
$ cat /proc/sys/vm/swappiness
60

https://access.redhat.com/solutions/103833 86



Îäíàæäû íà ñòàðîì Ñåðâåðå

87

Load
Gen Tool Service Storage



Îäíàæäû íà ñòàðîì Ñåðâåðå
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Load
Gen Tool Service Storage

Load
Gen Tool Storage



Îäíàæäû íà ñòàðîì Ñåðâåðå

89

— Cassandra
— Kafka

Load
Gen Tool Service Storage

Load
Gen Tool Storage



Îäíàæäû íà ñòàðîì Ñåðâåðå
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— Cassandra
— Kafka

Load
Gen Tool Service Storage

Load
Gen Tool Storage

Page
cache!



Îäíàæäû íà ñòàðîì Ñåðâåðå

https://jpoint.ru/talks/5ff9ea4fc3bf4db58e2bd0b9d1323d63/ 91



Ðîâíî â ïîëíî÷ü

92

Load
Gen Tool Service Storage



Ðîâíî â ïîëíî÷ü
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Load
Gen Tool Service Storage

VM1 VM2 VM3



Ðîâíî â ïîëíî÷ü

№ Результата + версия Результат в Попугаях
Вечерний (18:30), v.1.0 38.0
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Ðîâíî â ïîëíî÷ü

№ Результата + версия Результат в Попугаях
Вечерний (18:30), v.1.0 38.0

Прогноз, v.2.0 42.0
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Ðîâíî â ïîëíî÷ü

№ Результата + версия Результат в Попугаях
Вечерний (18:30), v.1.0 38.0

Прогноз, v.2.0 42.0
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Áîëüøå — ëó÷øå!



Ðîâíî â ïîëíî÷ü

№ Результата + версия Результат в Попугаях
Вечерний (18:30), v.1.0 38.0

Прогноз, v.2.0 42.0
Ночной (00:10), v.2.0 36.6
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Áîëüøå — ëó÷øå!



Ðîâíî â ïîëíî÷ü

№ Результата + версия Результат в Попугаях
Вечерний (18:30), v.1.0 38.0

Прогноз, v.2.0 42.0
Ночной (00:10), v.2.0 36.6
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Áîëüøå — ëó÷øå!



Ðîâíî â ïîëíî÷ü

№ Результата + версия Результат в Попугаях
Вечерний (18:30), v.1.0 38.0

Прогноз, v.2.0 42.0
Ночной (00:10), v.2.0 36.6
Дневной (12:00), v.2.0 40.4
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Áîëüøå — ëó÷øå!



Ðîâíî â ïîëíî÷ü

№ Результата + версия П
Вечерний (18:30), v.1.0 38.0

Прогноз, v.2.0 42.0
Ночной (00:10), v.2.0 36.6
Дневной (12:00), v.2.0 40.4
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Áîëüøå — ëó÷øå!



Ðîâíî â ïîëíî÷ü

№ Результата + версия П
Вечерний (18:30), v.1.0 38.0 100.0%

Прогноз, v.2.0 42.0
Ночной (00:10), v.2.0 36.6
Дневной (12:00), v.2.0 40.4
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Áîëüøå — ëó÷øå!



Ðîâíî â ïîëíî÷ü

№ Результата + версия П
Вечерний (18:30), v.1.0 38.0 100.0%

Прогноз, v.2.0 42.0 +10.5%
Ночной (00:10), v.2.0 36.6
Дневной (12:00), v.2.0 40.4
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Áîëüøå — ëó÷øå!



Ðîâíî â ïîëíî÷ü

№ Результата + версия П
Вечерний (18:30), v.1.0 38.0 100.0%

Прогноз, v.2.0 42.0 +10.5%
Ночной (00:10), v.2.0 36.6 -3.7%
Дневной (12:00), v.2.0 40.4
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Áîëüøå — ëó÷øå!



Ðîâíî â ïîëíî÷ü

№ Результата + версия П
Вечерний (18:30), v.1.0 38.0 100.0%

Прогноз, v.2.0 42.0 +10.5%
Ночной (00:10), v.2.0 36.6 -3.7%
Дневной (12:00), v.2.0 40.4 +6.3%
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Áîëüøå — ëó÷øå!



Ðîâíî â ïîëíî÷ü

№ Результата + версия П
Вечерний (18:30), v.1.0 38.0 100.0%

Прогноз, v.2.0 42.0 +10.5% 100.0%
Ночной (00:10), v.2.0 36.6 -3.7%
Дневной (12:00), v.2.0 40.4 +6.3%
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Áîëüøå — ëó÷øå!



Ðîâíî â ïîëíî÷ü

№ Результата + версия П
Вечерний (18:30), v.1.0 38.0 100.0%

Прогноз, v.2.0 42.0 +10.5% 100.0%
Ночной (00:10), v.2.0 36.6 -3.7% -12.9%
Дневной (12:00), v.2.0 40.4 +6.3% -3.8%
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Ðîâíî â ïîëíî÷ü

Êàê òàê âûøëî?
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Ðîâíî â ïîëíî÷ü

Êàê òàê âûøëî?
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Ðîâíî â ïîëíî÷ü

Êàê òàê âûøëî?
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Load
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VM1 VM2 VM3

VMM1 VMM2



Ðîâíî â ïîëíî÷ü

Êàê òàê âûøëî?
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Load
Gen Tool Service Storage

VM1 VM2 VM3

VMM1 VMM2



Ðîâíî â ïîëíî÷ü

Êàê òàê âûøëî?
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Load
Gen Tool Service Storage

VM1 VM2 VM3

VMM1 VMM2
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Âåëèêà ëè ¨ìêîñòü?

113



Âåëèêà ëè ¨ìêîñòü?
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Âåëèêà ëè ¨ìêîñòü?
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100 â ñåê



Âåëèêà ëè ¨ìêîñòü?
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100 â ñåê



Âåëèêà ëè ¨ìêîñòü?
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Âåëèêà ëè ¨ìêîñòü?
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86-90 â ñåê



Âåëèêà ëè ¨ìêîñòü?
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Âåëèêà ëè ¨ìêîñòü?

Õîòèì 100 RP$, íî ¨ìêîñòü 86-90 RP$?
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Âåëèêà ëè ¨ìêîñòü?

Õîòèì 100 RP$, íî ¨ìêîñòü 86-90 RP$?

Ïîëüçîâàòåëüñêèé ñöåíàðèé

121



Âåëèêà ëè ¨ìêîñòü?

Õîòèì 100 RP$, íî ¨ìêîñòü 86-90 RP$?

Ïîëüçîâàòåëüñêèé ñöåíàðèé

1. Ïîëüçîâàòåëü êîïèò ïà÷êó ðàçìåðîì X.
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Âåëèêà ëè ¨ìêîñòü?

Õîòèì 100 RP$, íî ¨ìêîñòü 86-90 RP$?

Ïîëüçîâàòåëüñêèé ñöåíàðèé

1. Ïîëüçîâàòåëü êîïèò ïà÷êó ðàçìåðîì X.

2. Îòïðàâëÿåò äàííûå â ñåðâèñ.
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Âåëèêà ëè ¨ìêîñòü?

Õîòèì 100 RP$, íî ¨ìêîñòü 86-90 RP$?

Ïîëüçîâàòåëüñêèé ñöåíàðèé

1. Ïîëüçîâàòåëü êîïèò ïà÷êó ðàçìåðîì X.

2. Îòïðàâëÿåò äàííûå â ñåðâèñ.

3. GO TO 1.
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Âåëèêà ëè ¨ìêîñòü?

Õîòèì 100 RP$, íî ¨ìêîñòü 86-90 RP$?

Ïîëüçîâàòåëüñêèé ñöåíàðèé

1. Ïîëüçîâàòåëü êîïèò ïà÷êó ðàçìåðîì X.

2. Îòïðàâëÿåò äàííûå â ñåðâèñ.

3. GO TO 1.
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Âåëèêà ëè ¨ìêîñòü?

Õîòèì 100 XP$, íî ¨ìêîñòü 86-90 RP$?

Ïîëüçîâàòåëüñêèé ñöåíàðèé

1. Ïîëüçîâàòåëü êîïèò ïà÷êó ðàçìåðîì X.

2. Îòïðàâëÿåò äàííûå â ñåðâèñ.

3. GO TO 1.
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Âåëèêà ëè ¨ìêîñòü?

Õîòèì 100 XP$, íî ¨ìêîñòü 86-90 XP$?

Ïîëüçîâàòåëüñêèé ñöåíàðèé

1. Ïîëüçîâàòåëü êîïèò ïà÷êó ðàçìåðîì X.

2. Îòïðàâëÿåò äàííûå â ñåðâèñ.

3. GO TO 1.
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Âåëèêà ëè ¨ìêîñòü?
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Âåëèêà ëè ¨ìêîñòü?

129

80 â ñåê



Âåëèêà ëè ¨ìêîñòü?

130

80 â ñåê



Âåëèêà ëè ¨ìêîñòü?
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Âåëèêà ëè ¨ìêîñòü?

132

26 ìñ



Âåëèêà ëè ¨ìêîñòü?

Õîòèì 100 XPS, íî ¨ìêîñòü 86-90 XPS?

Ïîëüçîâàòåëüñêèé ñöåíàðèé

1. Ïîëüçîâàòåëü êîïèò ïà÷êó ðàçìåðîì X.

2. Îòïðàâëÿåò äàííûå â ñåðâèñ.

3. GO TO 1.
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Âåëèêà ëè ¨ìêîñòü?

Õîòèì 100 XPS, íî ¨ìêîñòü 86-90 XPS?

Ïîëüçîâàòåëüñêèé ñöåíàðèé

1. Ïîëüçîâàòåëü êîïèò ïà÷êó ðàçìåðîì 4X.

2. Îòïðàâëÿåò äàííûå â ñåðâèñ.

3. GO TO 1.
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Âåëèêà ëè ¨ìêîñòü?

Õîòèì 100 XPS, íî ¨ìêîñòü 86-90 XPS?

Ïîëüçîâàòåëüñêèé ñöåíàðèé

1. Ïîëüçîâàòåëü êîïèò ïà÷êó ðàçìåðîì 4X.

2. Îòïðàâëÿåò äàííûå â ñåðâèñ.

3. GO TO 1.
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Âåëèêà ëè ¨ìêîñòü?
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Âåëèêà ëè ¨ìêîñòü?

137

25 â ñåê



Âåëèêà ëè ¨ìêîñòü?
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25 â ñåê



Âåëèêà ëè ¨ìêîñòü?
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Âåëèêà ëè ¨ìêîñòü?

140

37 ìñ



Âåëèêà ëè ¸ìêîñòü?

Размер
пачки RPS XPS Пере

гружен Min 50% 75% 95%

X 100 100X Да 20 3 618 6 076 8 545
X 80 80X Нет 19 26 35 55

4X 25 100X Нет 31 37 38 39
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Âåëèêà ëè ¸ìêîñòü?

Размер
пачки RPS XPS Пере

гружен Min 50% 75% 95%

X 100 100X Да 20 3 618 6 076 8 545
X 80 80X Нет 19 26 35 55

4X 25 100X Нет 31 37 38 39
X 88 88X Не дышать 19 28 39 70
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Âåëèêà ëè ¸ìêîñòü?

Размер
пачки RPS XPS Пере

гружен Min 50% 75% 95%

X 100 100X Да 20 3 618 6 076 8 545
X 80 80X Нет 19 26 35 55

4X 25 100X Нет 31 37 38 39
X 88 88X Не дышать 19 28 39 70

143



Âåëèêà ëè ¸ìêîñòü?

Размер
пачки RPS XPS Пере

гружен Min 50% 75% 95%

X 100 100X Да 20 3 618 6 076 8 545
X 80 80X Нет 19 26 35 55

4X 25 100X Нет 31 37 38 39
X 88 88X Не дышать 19 28 39 70
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Ñåðâèñ íåïîáåæä¸ííûé
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Ñåðâèñ íåïîáåæä¸ííûé
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Apache
JMeter Service

server-1 server-2



Ñåðâèñ íåïîáåæä¸ííûé

VU = 1024, êîë-âî çàïðîñîâ = 100
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Apache
JMeter Service

server-1 server-2



Ñåðâèñ íåïîáåæä¸ííûé

VU = 1024, êîë-âî çàïðîñîâ = 100

Average = 200 ms, Throughput = 2000 RP$
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Ñåðâèñ íåïîáåæä¸ííûé

VU = 1024, êîë-âî çàïðîñîâ = 100

Average = 200 ms, Throughput = 2000 RP$
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Ìåòðèêè:
«Ñåðâèñ äàæå íå âñïîòåë»

Apache
JMeter Service

server-1 server-2



Ñåðâèñ íåïîáåæä¸ííûé

VU = 1024, êîë-âî çàïðîñîâ = 100

Average = 200 ms, Throughput = 2000 RP$
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Ìåòðèêè:
«Ñåðâèñ äàæå íå âñïîòåë»

Apache
JMeter Service

server-1 server-2



Ñåðâèñ íåïîáåæä¸ííûé
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Ñåðâèñ íåïîáåæä¸ííûé
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JMEter
Thread

WEB
Server

Ïîäãîòîâêà 
çàïðîñà



Ñåðâèñ íåïîáåæä¸ííûé
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JMEter
Thread

WEB
Server

Ïîäãîòîâêà 
çàïðîñà

Ñèíõðîííûé 
çàïðîñ



Ñåðâèñ íåïîáåæä¸ííûé
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JMEter
Thread

WEB
Server

Ïîäãîòîâêà 
çàïðîñà

Ñèíõðîííûé 
çàïðîñ

Îáðàáîòêà 
çàïðîñà



Ñåðâèñ íåïîáåæä¸ííûé
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JMEter
Thread

WEB
Server

Ïîäãîòîâêà 
çàïðîñà

Ñèíõðîííûé 
çàïðîñ

Îáðàáîòêà 
çàïðîñà



Ñåðâèñ íåïîáåæä¸ííûé
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JMEter
Thread

WEB
Server

Ïîäãîòîâêà 
çàïðîñà

Ñèíõðîííûé 
çàïðîñ

Îáðàáîòêà 
çàïðîñà

Ïîäãîòîâêà 
çàïðîñà



Ñåðâèñ íåïîáåæä¸ííûé
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JMEter
Thread

WEB
Server

Ïîäãîòîâêà 
çàïðîñà

Ñèíõðîííûé 
çàïðîñ

Îáðàáîòêà 
çàïðîñà

Ïîäãîòîâêà 
çàïðîñà



Ñåðâèñ íåïîáåæä¸ííûé
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JMEter
Thread
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Ïîäãîòîâêà 
çàïðîñà

Ñèíõðîííûé 
çàïðîñ

Îáðàáîòêà 
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Ïîäãîòîâêà 
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Ñåðâèñ íåïîáåæä¸ííûé
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JMEter
Thread

WEB
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Ïîäãîòîâêà 
çàïðîñà

Ñèíõðîííûé 
çàïðîñ

Îáðàáîòêà 
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Ñåðâèñ íåïîáåæä¸ííûé
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JMEter
Thread

WEB
Server

Ïîäãîòîâêà 
çàïðîñà

Îáðàáîòêà 
çàïðîñà
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çàïðîñà



Ñåðâèñ íåïîáåæä¸ííûé

Âðåìÿ ïîäãîòîâêè áîëüøå
âðåìåíè îáðàáîòêè
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Ñåðâèñ íåïîáåæä¸ííûé

Âðåìÿ ïîäãîòîâêè áîëüøå
âðåìåíè îáðàáîòêè

Ïî÷åìó ÒÀÊ?
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Ñåðâèñ íåïîáåæä¸ííûé

Âðåìÿ ïîäãîòîâêè áîëüøå
âðåìåíè îáðàáîòêè

Ïî÷åìó ÒÀÊ?

— Compression VS decompression: x3…6

https://facebook.github.io/zstd/ 163



Ñåðâèñ íåïîáåæä¸ííûé

Âðåìÿ ïîäãîòîâêè áîëüøå
âðåìåíè îáðàáîòêè

Ïî÷åìó ÒÀÊ?

— Compression VS decompression: x3…6

— Ãåíåðàöèÿ äàííûÕ
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Ñåðâèñ íåïîáåæä¸ííûé

Âðåìÿ ïîäãîòîâêè áîëüøå
âðåìåíè îáðàáîòêè

Ïî÷åìó ÒÀÊ?

— Compression VS decompression: x3…6

— Ãåíåðàöèÿ äàííûÕ
* âû÷èñëåíèå Õýøåé
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Ñåðâèñ íåïîáåæä¸ííûé

Âðåìÿ ïîäãîòîâêè áîëüøå
âðåìåíè îáðàáîòêè

Ïî÷åìó ÒÀÊ?

— Compression VS decompression: x3…6

— Ãåíåðàöèÿ äàííûÕ
* âû÷èñëåíèå Õýøåé
* UUID (entropy)

https://forums.oracle.com/ords/apexds/post/java-uuid-generation-performance-impact-1190 166



Ñåðâèñ íåïîáåæä¸ííûé

Âðåìÿ ïîäãîòîâêè áîëüøå
âðåìåíè îáðàáîòêè

Ïî÷åìó ÒÀÊ?

— Compression VS decompression: x3…6

— Ãåíåðàöèÿ äàííûÕ
* âû÷èñëåíèå Õýøåé
* UUID (entropy)
* Áëîêèðîâêè
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Âûâîäû

168
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ÍÅËÜÇß ÏÐÎÑÒÎ ÒÀÊ ÂÇßÒÜ 

È ÂÎÐÂÀÒÜÑß ÍÀ ÑÅÐÂÅÐ Ñ ÃÀÒËÈÍÃÎÌ



Öåëè

— Scalability Testing

— Load Testing

— Stress TestinG

— Spike Testing

— Endurance Testing

— Volume Testing
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Îãðàíè÷åííûå ðåñóðñû

5 áàçîâûõ ðåñóðñà
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Îãðàíè÷åííûå ðåñóðñû

5 áàçîâûõ ðåñóðñà

— CPU

172

* ×àñòîòà

* Êîëè÷åñòâî ÿäåð



Îãðàíè÷åííûå ðåñóðñû

5 áàçîâûõ ðåñóðñà

— CPU

— RAM

173

* Îáú¸ì ïàìÿòè



Îãðàíè÷åííûå ðåñóðñû

5 áàçîâûõ ðåñóðñà

— CPU

— RAM

— DISK IO
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* Ñêîðîñòü çàïèñè
è ÷òåíèÿ

* IOPS

* Îáú¸ì äèñêà



Îãðàíè÷åííûå ðåñóðñû

5 áàçîâûõ ðåñóðñà

— CPU

— RAM

— DISK IO

— Network IO
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* Ïðîïóñêíàÿ
ñïîñîáíîñòü

* Çàäåðæêà ñåòè



Îãðàíè÷åííûå ðåñóðñû

5 áàçîâûõ ðåñóðñà

— CPU

— RAM

— DISK IO

— Network IO

— Runtime

176

* Áëîêèðîâêè
(GIL â Python)

* Thread Pool

* Garbage Collection

* Connection Pool

* Óòå÷êè ïàìÿòè

…



Îãðàíè÷åííûå ðåñóðñû

— CPU

— RAM

— DISK IO

— Network IO

— Runtime

https://www.brendangregg.com/linuxperf.html 177



Îãðàíè÷åííûå ðåñóðñû

Ìåòðèêè

— Ñèñòåìíûå

— Ïðèëîæåíèÿ

— Ãåíåðàòîðà íàãðóçêè

178



Ýêñïåðèìåíòû
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Ýêñïåðèìåíòû
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Load
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Ýêñïåðèìåíòû
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Load
Gen Tool Service Storage

Service

Service



Ýêñïåðèìåíòû
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Load
Gen Tool Service

Service

Service



Ýêñïåðèìåíòû
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Load
Gen Tool Service Storage

Service

Service



Ðàçðàáîò÷èêè äåëàþò ñåðâèñû
Áûñòðûìè è ìåäëåííûìè

À Gatling ïîçâîëÿåò
óâèäåòü ýòó ðàçíèöó

https://tg.me/chnl_GregoryKoshelev
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