MOLECULER

MICROSERVICES FRAMEWORK



[TpmeeT! MeHsa 3oByT ViBaH >KypaBnes!

Bonee 8 net 3aHMMaloCb apXUTEKTYPON BbICOKOHArPYXEHHbIX U
pacnpegenéHHbIX CUCTEM.

Co MHOM MOXHO 0bCyanTb:

-PacnpenenéHnHble TpaH3akunm n SAGA pattern;
-AnropuTMbl KOHCEHCYCOB;

-INocTpoeHne coBpeMeHHOro NOTOKOBOro 03epa AaHHbIX;
-PacnpenenéHHyto TpaccupoBky;

-Chaos engineering n fault tolerance patterns;



Core maintainer MoleculerdS

3a 3 roga 5 cTtaptanoB U3 KOTOPbIX MOCMOTPETb MOXXHO TOSTIbKO 3
B despane 2021 roga s npucoegmnHunca K paspabotymkam openmMmBopka

3aHuMalock nokanusaumen JoKyMeHTaUum, PycCcKosi3blYHbIM KOMbIOHUTU B
Tenerpamme, 6aramMmu 1 ConpoBOXAEHNEM NMOoSib3oBaTeneun



Kakasa pasHuLua mexgy cepBUCOM 1 MUKPOCEPBUCOM?

SOA (cepBuc-opueHTUpPOBaHHasA apXUTEKTypa)

MukpocepBucHasi apxutekTypa



CepBuc-opueHTupoBaHHasa apxurtektypa (SOA)
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MuKpocepBUCHaAa apxXnTekTypa

Node #3 Node #6




CmelwaHHaga/rmbpunaHas apxutektypa

Mailer service Notification service
Node #3

API gateway

Posts service Users service Comments service

Transporter

Node #1 et Node #4

Posts service Users service Comments service

Node #5

(replica from #4)




Uto Takoe dopenmBopk Moleculer?
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avtgmeway | N pacteseice  Userssewice  Comments service

™

open source




OCHOBHbI€ KOMMOHEHTHI

ServiceBroker

Service Registry

Logger
@ @
Contexts @

Serializer Middlewares
Validator Cacher
Metric Registry Tracer
Transit

Transporter




KawunpoBaHue

CobCcTBEHHbIE
o Memory (no ymonyaHuto)
o MemoryLRU
o Redis (Cluster)
KactomHasa peanusauus
cnonb3oBaHne pacnpenenéHHbiX 6noKMpoBOK

I'Iepeonpeu,enﬂeTc:ﬂ nHanBmMayasribHO B cepBUCax



INormpoeaHune

Moleculer v@.14.0-beta3 is starting...

CobcTBEHHbIE
T Namespace: <not defined>
o  KOHCOrbHbIN (MO YMON4YaHuio)

Cacher: MemoryCacher
~ ~ Serializer: JSONSerializer
O ¢aMnOBbIM Registered 12 internal middleware(s).
€ Transporter: NatsTransporter
B Service '$node’ is creating...
BHeLLIHMe ¢ Service '$node’ created.
Service 'v2.greeter' is creatin
. Service created!
0 Plno  Service 'v2.greeter’ created.
Service 'test' is creating...
Service created!
Bun an € Service 'test' created.
y Service 'hello" is creating...
- - Service created!
H Service ‘hello’ created.
Wlnston L} ( C Trace test
MY .C .M Debug test
Y.C .MODU Info test
debug Z] WARN MY .CUSTOM.MODULE: Warn test
3 MODU! Error test { MoleculerClientError: Something happened
. Object.<anonymous> ( Work\moleculer\moleculer\dev\loglevel.js 30)
LOg4JS Module._compile (internal/modules/cjs/loader.js:776:30)
Object.Module._extensions..js (internal/modules/cjs/loader.js:787:18)
Module.load (internal/modules/cjs/loader.js:65
O Datadog tryModulelLoad (internal/modules/cjs/loader.js:593:12)
Function.Module._load (internal/modules/cjs/loader.js:585
Module.require (internal/modules/cjs/loader 90:17)

i (int 1/modules/cjs/hel .js:25:18
KactomHaga peanusauus Ob et Xangusmats> (d-MMorkmmlaculanivl souler datites
Module._compile (internal/modules/ /loader.js:776:30)
cnonb3oBaHne HECKOMNbKUX

o O O O

Object.Module._extensions..js (internal/modules/cjs/loader.js:787:



MeTpuku 1 TpaccupoBKa

KoHcornbHas TpacCnpoBKa

APM Laboratory
BHewHne aganTepsl:

o Datadog
Prometheus
StatsD
NewRelic
Jaeger
Zipkin
KactomHasa peanusauus

O O O O

(@)

e701c1bf-25ad-479b-9965-c9112ed53b20

action ‘posts.find’
cloning posts
populate posts
populate #1

- action ‘users.get’

event ‘'user.access' in ‘event-handler

get followers in event
action ‘followers.count’
get favorites in event
gction ‘favorites.count®
action ‘friends.count’
action 'votes.count’
Fake delay

populate #3
action ‘users.get’ *
action 'votes.count’

Fake delay
- populate #2
action 'users.get’

event ‘user.access' in ‘event-handler’

get followers in event
action 'followers.count’
get favorites in event
action ‘favorites.count’
action 'friends.count’
action ‘'votes.count’
Fake delay
sorting

35ms
3ms
26ms
17ms
16ms
oms
6ms
5ms
ims
571ps
1ims
8ms
114ps
ims
814ps
755us
89us
4ms
3ms
2ms
997us
702ps
507us
213ps
ims
2ms
82ps
151pus




Uem e oH xopoLu?

[MpocTon B U3yyeHuu;

bBbiCcTpbIn;

MHOXXeCTBO peLLleHUn N3 KOPooKK;
YnobcTBO pa3paboTku 1 oTnaaku;

Ilerko macwtabupyetcs;

[MoaxoanT Ans onbITHbIX pas3paboTyYnKOB;

JKoCcUcTemMa N KOMbIOHUTMU;



[1lpocTon B n3yvyeHun

Haw nepsbI MUKpocepBuc

const { ServiceBroker } = require("moleculer”);

// Create a ServiceBroker

const broker = new ServiceBroker();




[1lpocTon B n3yvyeHun

Haw nepsbI MUKpocepBuc

const { ServiceBroker } = require("moleculer");

/] Create a ServiceBroker

const broker = new ServiceBroker();

// Define a service
broker.createService({
name: "math",
actions: {
add(ctx) {
return Number(ctx.params.a) + Number(ctx.params.b);
1
1,
IO H




[1lpocTON B N3y4eHUn

3anyckaem!

// Start the broker
broker
.start()
// Call the service
.then(() => broker.call("math.add", { a: 5, b: 3 }))
// Print the response
.then((res) => console.log("5 + 3 =", res))
.catch((err) => console.error( Error occured! ${err.message} ));




[anblie Ha4ynHaeTcs hardcore

OnvcaHne TeXHONI0rnu




TpaHcnopT
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Node #2
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TpaHcnopT

Anantepsl

e [loopepxmBaemble
o TCP (GOSSIP)
NATS
Redis
MQTT
AMQP (0.9)
AMQP 1.0
Kafka
o NATS Streaming (STAN)
e KactomHasa peanusaums

o O O O O O



B3anmogencraue

OB6HapyXeHne 1 perucTpaumsi CepB1CcoB




banaHcupoBKka

Ctpaternn 6anaHcuUpoBKK 3anpocoB

MoppoepxuBaemble
o Round Robin
o Random
o Latency
o [loCPU
o Shard

KacTtomHasa peanusaumsa

MpropnteT 6anaHCMPOBKM NoKanbHbIN/yaanEHHbIN



Cepunanusauyms

Ha npumepe JSON.stringify

JSON.stringify({
type: "event",
seq: 25,
1)
/] {"type":"event","seq":25}




Cepunanmnsaums

Anantepsl

e [loopepxmBaemble

@)

o O O O O

@)

JSON
MsgPack
Notepack
Avro
ProtoBuf
Thrift
CBOR

e KacTtomHaga peanusauus



Cepunanusauyms

Moyemy He JSON? lNMpumep MsgPack

null

JSON

null

4 bytes

MessagePack

co | byte

Integer

10

2 bytes

Qa

| byte

Array

[20]

4 bytes

91 14 WPANIN

String

”3@”

4 bytes

VAREM 3 bytes

METS)

{“40” :

I'l bytes
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Cepunanusauyms

He Tonbko pasmep, HO U CKOPOCTb




KOHTEKCTbI

MNepenaya meTa-AaHHbIX MEXay cepBucamm

dopMuMpyeTcs Npu Kaxkaom BbI3oBe cepBuca Unm cobbiTus
CoaepXuT nonb3oBaTenbCKMe NapaMeTpbl U MeTa-AaHHble
[Mo3BonseT nepenaBaTth AaHHbIE OT CEPBUCA K CEPBUCY AOMOSHSAS UX
MpenocTaBnsieT 4OCTYN K POANTENBCKOMY KOHTEKCTY

XpaHUT nHopmaumo 4nd TPacCUPOBKN U METPUK



OTKa30yCTONYMBOCTb

LLlabnoHbl obecnevyeHnss 0TKa30yCTONYMBOCTM B MUKPOCEPBUCAX

e throttle

e debounce

o retry

e fallback

e (distributed) timeout
e bulkhead

e circuit breaker

e call depth limit



OTKa30yCTONYMBOCTb

Service A

6‘6‘&

Circuit Breaker

Service B

Service C

’:

Circuit Opens

| | Circuit Trips
- Circuit
K Breaker

Service D

Circuit
Breaker \ 6x



Moleculer Channels

fapaHTUs gocTaBkn CObbITUI

Legend

Consumer group for

stock service
sy Moleculer Channel communication

Original Moleculer communication L

--» Stock service |

-]
b

Redis
RabbitMQ
”ATSVJ:;”EE"’ Consumer group for
- payments service
o,
.
- \ Paym'ent
oy \ service
‘ \ Ny
| Users service |
broker.call %Y
\ broker.emit
\ broker.broadcast » \
\ -y
Transporter &« Payment

service




Moleculer Channels

Ouepenb HegocTaBneHHbIx coobuweHnn (DLQ)

Processing Loop

Deliver Messagx e ‘
Throw Eno/ h

Adapter

Redis
RabbitMQ
NATS JetStream

Break the Processing Loop otk

Move to Dead Letter




ba3bl JaHHbIX

Moleculer-db n Database

[MaTTepHbI:
1. Bbasa gaHHbIX Ha cepBuC
2. Tabnuua/konnekumsi Ha cepBuUC

3. Obuwaga 6a3a gaHHbIX



ba3bl JaHHbIX

ApPXUTEKTYPHbIE NpOobnembl

Strict Serializable

Z

BonbLioe KonnyecTBO NOAKMHOYEHUN /S'fi Lb‘\
- Repeatable Snapshot e
PacnpeneneHHble TpaH3akuumn Read fsolation e
N \
Cursor Monotonic el
SAGA (xopeorpadus n opkectpaums) Suabily Atomic View . \
T 2
Read PRAM
Chaos engineering u jepsen TecT C°"""‘{‘ed / f R
Read xﬁﬁi Monotonic Monotonic

Uncommitted Reads Reads Writes

Read
Your
Writes



APM Laboratory

NHCTpYyMeHT Ans pa3paboTynkoB

KapTta ceTu n cepsucon

MeTpurKn No Kaxxgomy cepBucy n bpokepy
TpaccupoBKka BCEX BHELLHUX U BHYTPEHHUX BbI3OBOB
Jlorn
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Local Dev

Overview = A
Nodes

Services

Actions

Events

Tracing




Local Dev

Services Actions Events

Metrics

Requests/min Response time
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Nodes
Services
Actions

Events

de7b0719-6167-4355-8d61-c49d695321f6

Trace: GET /api/users/find?limit=5&populate=friends,followers,postCount

6:13:46 PM

33 ms

fends, followers,postCount - 33 ms

action ‘users.find® - 20 ms

action followers.bylser® - 15 ms
action “Followers BylUser” =0 ms

‘action *followers.byUser® - 11 ms
(action *followers.byUser* - 13 ms
Q’n ‘vl.posts.countByAuthor® - 702 us

(BEEBA: - rosts- countByAuthor® - 1 ms

Local Dev




Local Dev

Logs (SOO) Q, search

R R to call ‘c
=> GET /users/find?limit=10
Call ‘users.find' action
<= 200 GET /api/users/find?1imit=10 [+7.825 ms]
[Virtual client #1] OK! Path: /users/find, Time: 14ms

1 *com sfter 1006 . { requestID: ° e1-faad-4967-8944-41.

Actions

500 GET
[Virtual c #2]
=> POST /auth/logout?username=icebob
Call ‘auth.logout® action
<= 200 POST /api/auth/logout?username=icebob [+36.430 ms]
VI [Virtual client #2] OK! Path: /auth/logout, Time: 51ims
=> GET /greeter/welcome?name=Moleculer
Call ‘greeter.welcome’ action
<= 200 GET /api/greeter/welcome?name=Moleculer [+4.391 ms]
[Virtual client #1] OK! Path: /greeter/welcome, Time: 15ms
=> GET /users/list2?page=3&populate=friends,followers
Call ‘users.list’ action
<= 200 GET /api/users/list?page=3&populate=friends,followers [+32.007 ms]
[Virtual client #2] OK! Path: /users/list, Time: 39ms
=> GET /users/list?page=2&populate=friends,followers,postCount
Call ‘users.list’ action
<= 200 GET /api/users/list2page=2&populate=friends,followers,postCount [+35.653 ms]
[Virtual client #1] OK! Path: /users/list, Time: 55ms
=> GET /users/find?limit=5&populate=friends,followers,postCount
Call ‘users.find® action
<= 200 GET /api/users/find?limit=5&populate=friends,followers,postCount [+28.211 ms]
T [Virtual client #2] OK! Path: /users/find, Time: 36ms
=> GET /vi/posts/list?page=1&populate=author
Call 'vl.posts.list' action

te=author, likers, comments [+1.558 s]
T e 2




reg/sec

2 000k

1 500k

1 000k

500k

[To-HacTodaweMy ObICTPbIn!

MHOXeCcTBO GeHYMAPKOB NO KaxaoMy Moaymto

Local (in-memory) requests

1713579

90 510
]

Moleculer Nanoservices

13 252

Seneca




JKocuctemMa  KOMbIOHUTHA

JKocuctTemMa 1 KOMbOHUTU
Polyglot Implementations

Java

« moleculer-java - Java implementation of the Moleculer microservices framework.

Python

« moleculer-python - Python implementation of the Moleculer microservices framework.
awesogme « moleculer-client - Simple Client to communicate with Moleculer services using NATS.

moleculer NET Core

« moleculer-net - NET Core 2.1 implementation of the Moleculer microservices framework.

Go

- moleculer-go - Go implementation of the Moleculer microservices framework.

Ruby

« moleculer-ruby - Ruby implementation of the Moleculer framework.




JKocuctemMa  KOMbIOHUTHA

JInHenHbIn pocT 3B€3a Ha GitHub

11111111111111111111111111




JKocuctemMa  KOMbIOHUTHA

CkaumBaHunsa Ha npm

¥ Weekly Downloads

W
27 383
Version License
0.14.18 MIT
Unpacked Size Total Files

1.16 MB 157




JKocuctemMa  KOMbIOHUTHA

MHoXecTBO NpoekToB B production
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JKocuctemMa  KOMbIOHUTHA

N3BecTHble B Poccuu

@

AENTUMOBWUIJIb




JKocuctemMa  KOMbIOHUTHA

W nuwyT 6rnarogapHocTy, Hanpumep - == ghOSt

pysysops commented on 30 Mar 2019 Contributor | (&) *-*

Hey @icebob and @AndreMaz !! Awesome work, there's so much to learn! We're slowly refactoring and improving our
hosting orchestration and billing platforms with the help of moleculer.js over at Ghost!

Thanks from the team at: https://github.com/TryGhost =

®) (¥ 5




Cnacnbo 3a BHMMaHue

[MpucoegmHanca npsmo cenyac

of
miEa

Telegram Discord

Bonpochkl?




KOHTaKThlI

Telegram: @ru31337
Email:

Github: intech


https://moleculer.services
mailto:ru31337@gmail.com

