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I am Nikolay Matvienko

JS Developer at Grid Dynamics
You can find me at twitter.com/matvi3nko
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2018 FIFA World Cup Russia™

Biol MOXETE 33KPSITh 3Ty CTPEHVILY, S3LUE MECTO BOYEpEAN He | pycckmii (Poccws) W |
ByAeT yTepsHo.

Ceityac Bbl HaxoauTech B ouepesm

Ceitvyac Bbl Haxogutech B ovepegu Ha Mepuog npogax 6uneros
nyTem cnyyaitHo xepebbeekn YemnuoHara mupa no ¢gyréony FIFA
2018 B Poccum™. Korga nogoiiaer Bawa ovepeas, y Bac 6yger 10
MUHYT, YTO6bI 38T Ha CanT.

Bbl CMOXETE NONYYUTH AOCTYN K CAITY Yepes: 6onee yaca

@
Crartyc nocnegHero o6HosneHus: 11:02:43

MokunHYTbL oYepesb: (Bbl noTepseTe Balle MecTo)
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INCREMENTAL COLLECTION
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GC DECOMPOSITION
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.. 50 years later

“THE WORLD
IS MINE NOW”

© JS COMPUTING OPERATION IN NODE.JS
2009
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PROFILLER
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MAIN THREAD Ol CPU-bound
APP CODE EXECUTION porocessing

CALLBACK QUEUE
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HOW TO PERFORM?

Node.js core module

Create
Process/Worker Pool

Napa.js
https://qithub.com/Microsof

t/napajs

WebWorker Threads

https://www.npmijs.com/pac
kage/webworker-threads

List of other
https://github.com/Syntheti
cSemantics/List-of-Parallel-]

S-Projects
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https://github.com/Microsoft/napajs
https://github.com/Microsoft/napajs
https://www.npmjs.com/package/webworker-threads
https://www.npmjs.com/package/webworker-threads
https://github.com/SyntheticSemantics/List-of-Parallel-JS-Projects
https://github.com/SyntheticSemantics/List-of-Parallel-JS-Projects
https://github.com/SyntheticSemantics/List-of-Parallel-JS-Projects
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CLUSTER
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CPU TASKS raraLLeLizaTiON
RESULT

MORE REQ/S
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FRAMEWORK

PROFILLER




FRAMEWORK
HELLO WORLD

~ 1.5 -2X SLOWLY

HAPI, EXPRESS, RESTIFY... than http.createServer
https://aithub.com/fastify/fast-json-stringify

Node.js HTTP SERVER
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https://github.com/fastify/fast-json-stringify

OPTIMIZATIONS

1. Express 2. Fastify
https//qithub.com/expressjs/express https://qgithub.com/fastify/fastify

oL |
—. ROUTER X5 faster
FRAMEWORK @ :_I._ | https//github.com/delve

dor/router-benchmark

Node.js HTTP SERVER —f—| JSON Stringify | X2-3 faster
— ]httDS://qithub.com/fastifv/

fast-json-stringify
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https://github.com/expressjs/express
https://github.com/delvedor/router-benchmark
https://github.com/delvedor/router-benchmark
https://github.com/fastify/fast-json-stringify
https://github.com/fastify/fast-json-stringify
https://github.com/fastify/fastify
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FRAMEWORK CHANGE

RESULT .
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LOGGING
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1. Winston - — SERIALIZE MESSAGE
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OFF-PROCESS LOGGER
TRANSPORT

MAIN THREAD SEND SEND
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LOGGER TRANSPORT LOG LOG
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IN-PROCESS LOGGING

APP
Node.js

LOGGER

OFF-PROCESS LOGGING

APP
Node.js

i

LOGGER
TRANSPORT
Node.js
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OFF-PROCESS LOGGING
RESULT

MORE REQ/S
WITH
OFF-PROCESS
LOGGER
TRANSPORT
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APPLICATION PERFORMANCE
MONITORING

PROFILLER




MAIN THREAD Ok, APM
APP CODE EXECUTION AGENT

APM vendors/agents:
1. NewRelic
2. Dynatrace
3. OpenTracing
4. node-measured
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OFF-PROCESS MONITORING
RESULT
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SERVER-SIDE RENDERING

MAIN THREAD s
APP CODE EXECUTION

RENDERING

INCOMING ;g RENDERING
REQUESTS

[ > aviaNigielel® @ REDIS response

@ REDIS response
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Asynchronous execution in
STREAM with REACT 16

MAIN THREAD Ok, =1NIN =
APP CODE EXECUTION
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Renders full page to HTML string

MAIN THREAD Ol : 5 2
OF Monolith WEB Ul app

Renders full page

Monolith WEB Ul WEB WEB WEB
Ul 1 Ul 2 Ul 3

—l

Mirco Mirco Mirco

Backend/Aggregator service service service
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PARALLEL RENDERING
WITH WORKERS

\\ RENDERING DYNAMIC
\\\\ WSl CONTENT
/I RENDERING

I/, % el STATIC
Node.js

MAIN APP
/ MICROSERVICE
Node, s

CONTENT
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MULTY
THREADING

IN NODE.JS
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WEBWORKER THREADS

WebWorker Threads

https//Www.Nnpmis.com/package/webworker-threads

WORKER
THREAD 1

V8 INSTANCE

WORKER
THREAD 2

V8 INSTANCE

/

Node.js

EVENT LOOP
MODULES

LIBUV THREAD
POOL for 1O
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https://www.npmjs.com/package/webworker-threads

MICROSOFT NAPA.JS

Napa.js .
https://aithub.com/Microsoft/napajs NOde-JS

ZONE 1 ZONE 2

EVENT LOOP
JS WORKERS JS WORKERS
THREAD POOL | THREAD POOL

WORKER 1 WORKER 1 MODULES
V8 Instance V8 Instance

WORKER 2 WORKER 2
V8 Instance V8 Instance LIBUV THREAD

V8 Instance V8 Instance



https://github.com/Microsoft/napajs

ALIBABA ALIOS

ALiOS-node.js

SHARED https//github.com/alibaba/AliOS-nodejs Node.js
GLOBAL
MEMORY THREAD 1 THREAD 1

EVENT LOOP
MEMORY NODE.JS NODE.JS
USAGE INSTANCE INSTANCE
2.5MB EVENT LOOP EVENT LOOP MODULES
vs 8 MB
STARTUP V8 INSTANCE V8 INSTANCE LIBUV THREAD
TIME POOL for IO
13 ms MODULES MODULES

vs 70 ms



https://github.com/alibaba/AliOS-nodejs
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NEW WORKER ‘,
APl IN NODE.JS e

TO PERFORM CPU TASKS

NODE.JS MAIN THREAD
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DECOMPOSED MAIN THREAD

MAIN THREAD
APPLICATION LOG APM CchPU GC 1O I

V8 THREAD WORKER [«

MAIN THREAD of LOGGER pro I
MAIN THREAD of APM process I

MAIN THREAD of CPU Tasks WORKER
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REFERENCES

Long-running Background Process in Node.js

https://vimeo.com/229536743

Background tasks in Node.js

https://www.youtube.com/watch?v=NNTsHzER311&t=2207s
https://blog.evantahler.com/background-tasks-in-node-js-a-survey-with-redis-971d3575d9d2

Streaming Server-Side Rendering and Caching

https://zeit.co/blog/streaming-server-rendering-at-spectrum

https://github.com/zalando/tailor

Microservices on Ul
https://www.youtube.com/watch?v=319IP9{5n10
https://www.youtube.com/watch?v=E6 _UyQPmiSg&t=2997s



https://vimeo.com/229536743
https://www.youtube.com/watch?v=NNTsHzER31I&t=2207s
https://blog.evantahler.com/background-tasks-in-node-js-a-survey-with-redis-971d3575d9d2
https://zeit.co/blog/streaming-server-rendering-at-spectrum
https://github.com/zalando/tailor
https://www.youtube.com/watch?v=3l9IP9j5n1o
https://www.youtube.com/watch?v=E6_UyQPmiSg&t=2997s

REFERENCES

New Garbage Collection with threads
https://v8project.blogspot.ru/2017/11/
https://v8project.blogspot.com/2016/04/jank-busters-part-two-orinoco.html

Pino

https://github.com/pinojs/pino

New Worker API in Node.js discussion
https://qgithub.com/nodejs/worker/issues/4

IPC Communication Performance
https://60devs.com/performance-of-inter-process-communications-in-nodejs.himl

List of Parallel JS Projects
https://qithub.com/SyntheticSemantics/List-of-Parallel-JS-Projects



https://v8project.blogspot.ru/2017/11/
https://v8project.blogspot.com/2016/04/jank-busters-part-two-orinoco.html
https://github.com/nodejs/worker/issues/4
https://60devs.com/performance-of-inter-process-communications-in-nodejs.html
https://github.com/SyntheticSemantics/List-of-Parallel-JS-Projects

REFERENCES

https://github.com/nickkooper/Decom
position-of-the-Main-Thread-in-Node.js
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