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Cutyauunsa

Spring Boot npunoxeHne

Browser
He aymanu o macwtabupyemMmocTu
Cpo4HO 3amaclwiTabupoBaTb
API
Gateway
Microservice Microservice Microservice Microservice
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[MoTeHUmManbHbIe Npobnemsbl

Schedulers
Sessions
Cache
WebSockets
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Application overview
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Schedulers

Sessions
Cache
WebSockets
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Schedulers
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Schedulers
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Instance-1 Instance-2
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Schedulers
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Schedulers
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Schedulers. BapuaHT 1

PacnpeneneHHbIv ninaHUpoBLLMK

Instance-1 Instance-2

N/
<
Failover

Load balancing

TpebyeT HacTPOMKK
[lepenuncbiBaHne koga
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Schedulers. BapuaHT 2

AToMapHble nameHeHusa B b1

Instance-1 Instance-2

Select-for-update / CAS

Pulln3-cTopoHHux-cepBircoB
[TapannenbHaa obpaboTka
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Schedulers. Select-For-Update

UPDATE <table>
SET <column> = :value
WHERE id in (
SELECT t.id FROM <table> t
WHERE <condition>
LIMIT :limit
FOR UPDATE SKIP LOCKED)
RETURNING *
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Schedulers. Select-For-Update

UPDATE <table>
SET <column> = :value
WHERE id in (
SELECT t.id FROM <table> t
WHERE <condition>
LIMIT :limit
FOR UPDATE SKIP LOCKED)
RETURNING *

Select 1
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Schedulers. Select-For-Update

UPDATE <table> A
SET <column> = :wvalue
] ] Select 1
WHERE id in ( - Select 2
SELECT t.id FROM <table> t
WHERE <condition> )

LIMIT :1imit
FOR UPDATE SKIP LOCKED)
RETURNING *
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Schedulers. BapuaHT 3

ShedLock

Instance-1 Instance-2

Failover
He Tporaem kon
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Shedlock

22

name lock until locked at locked by
schedulerNamel | 2021-08-15 14:49:40.008956 | 2021-08-15 14:40:12.020511 | appInstance5
schedulerNameZ2 | 2021-08-15 14:57:13.104003 | 2021-08-15 14:52:05.862010 | appInstance3
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Pessimistic blocking

lock lock

acquired released
Customer 1 x / ;

--------- processing IR Y

lock lock
\_/\ acquired released
Customer 2 l l
o .v-v-a-it-iﬁ-g ------------------- processing
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Pessimistic blocking

lock
expired | T
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Customer 1 x
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lock lock
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ShedLock
Select-for-update
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Schedulers

1. Distributed schedulers
2. Select-for-update / CAS
3. ShedLock
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Sessions

1. NoBTOPHbIM NOrKH

2. lNepesanyck MHCTaHca M m

Instance-1 Instance-2

Load
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Sessions. BapuaHT 1

Tomcat clustering D]

Multicast ping [ | J [ , }
: i i Tomcat-1 Tomcat-2

Sessions replication

Load
Balancer
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Sessions. BapuaHT 2

Sticky sessions

Sticky Cookie m m

Instance-1 Instance-2

Tsokenble ceccun (Vaadin/JSF)
Logtecen

set
session
cookie

Load
Balancer
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Sessions. BapuaHT 3

Tomcat clustering + Sticky sessions D]

l sessions l
[ Tomcat-1 J [ Tomcat-2 }

set
session
cookie

Load
Balancer
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Sessions. BapuaHT 3

Tomcat clustering + Sticky sessions D]

l sessions l
\ /

Load
Balancer
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Sessions. BapuaHT 4

Persistent

\((o

N

JTtoboe xpaHunuuie
Instance-1 Instance-2

[lepexuBaeT pectapT

Load
Balancer
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JDBC sessions
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v Schedulers
v Sessions

Cache

WebSockets
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1. HecornacoBaHHbIN

2. OTBeT 3aBUCUT OT MHCTAHCA
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Cache. BapuaHTt 1

Nodes synchronization "’JGroups

‘ Cluster

Membership
Instance-1
Node-to-Node

Node-to-Cluster

Instance-2
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Cache. BapunaHT 2

Distributed

Distributed cache _i_c !

/ \

Hazelcast
Apache Ignite
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Cache. BapunaHt 3

Embedded (Apache Ignite, Hazelcast)
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Stateful Microservices

Embedded Apache Ignite

Smart Load Balancer ?

Instance-1

{0

Instance-2

Affinity collocation

userld=15 userld=4

Load
Balancer
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Add Redis for Spring Cache

2
. . 2’8
)
41 2021 © GridGain Systems GridGain/z=m



[MoTeHUmManbHbIe Npobnemsbl

v Schedulers
v Sessions

v Cache
WebSockets
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WebSockets

Instance-1 Instance-2
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WebSockets

Load balancer

Instance-1 Instance-2
- Load
WebSocket Ha kaxabin 4aT Balancer
[leperpys3ka nHCTaHca
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WebSockets

Message
External Message Broker D‘ I ‘4 Broker
Instance-1 Instance-2

[enernpoBaHne obpadboTkm

[Opn3oHTanbHas MacluTabupyemMocTb
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WebSockets

Apache Kafka D‘”"
/
Instance-1
Persistent
- ot
Outofbox e
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WebSockets

Redis PUB/SUB >|]] < g
VAN
Instance-1 Instance-2
Dynamic topics
Pull-model ;
Outof box puseess e
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WebSockets

RabbitMQ / ActiveMQ >||]< kb
/ \

Instance-1

Dynamic topics
Push-model

Instance-2

Out of box
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WebSockets

SENP _ SimpAnnotationMethod broker
destination:/app/a MessageHandler ]
i SEND
destination:/topic/a
StompBrokerRelay
WebSocket client messages MessageHandler
MESSAGE
MESSAGE response <:_‘__ -
- S : - channel rce -
destination:/topic/a . " Message
Broker

https.//docs.spring.io/spring-framework/docs/current/reference/html/web. html#websocket
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Enable StompBrokerRelay
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WebSockets. @SubscribeMapping

1. @GetMapping
I'IepenMCblsaHme KITMEHTOB

PennsHbin LUK

1. BeanPostProcessor

AickyccTBeHHOE 3amenneHune

[dybnupoBaHne BCceEM NoANUCHYMKaM

1. BctpamBaHue xaHanepa ansa /topic, /user
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WebSockets. Channels

MessageHandlers

UserDestination /user

WebSocketAnnotationMethod app_prefixes
Inbound
StompBrokerRelay /topic

Brok UserDestination /user
[OXO]] StompBrokerRelay /topic

(Outbound () SubProtocolWebSocket
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WebSockets. Channels

ObpaboTKka KOHTPOIEPOM J{

WebSocketAnnotationMethod app_prefixes
Inbound

-

Controller Broker I:

Outbound () SubProtocolWebSocket

!
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WebSockets. Channels

User resolve Juser/topic/contacts

( Inbound () UserDestination /user

ltopic/contacts-user{sesld}

(o]

Outbound
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WebSockets. Channels

User resolve

[ Instance J

|
/user/1/topic/contacts

ltopic/contacts-user{sesld} l

UserDestination /user
\( Broker ()

Outbound
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WebSockets. Channels

OTnpaBka B bpokep ftopic/chat/1_2/messages

Inbound
StompBrokerRelay /topic

-

Broker |
RabbitMQ

Outbound
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WebSockets. Channels

OTnpaBka B 6bpokep

[ Instance J

|
/topic/contacts-user{sesld}

RabbitMQ E < Broker () StompBrokerRelay /topic

Outbound () SubProtocolWebSocket
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WebSockets. Channels

App prefixes MessageHandlers

WebSocketAnnotationMethod /app, /topic, /user
Inbound

-

Broker Ji |

Outbound
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Fix WebSockets
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WebSockets. Users broadcast

I
/user/1/topic/contacts

ltopic/contacts-user{sesld}

\ UserDestination luser
( Broker O
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WebSockets. Users broadcast

I
/user/1/topic/contacts

ltopic/contacts-user{sesld}

\ UserDestination luser
( Broker O

N

%\ -
MultiServerUserRegis(ryi J
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WebSockets. Users broadcast

I
/user/1/topic/contacts

ltopic/contacts-user{sesld}

\ UserDestination luser
( Broker O

N

MultiServerUserRegis(ryi B

T

RabbitMQ users snapshot—serRegistryMessageHand|
remote users—>
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WebSockets. Users broadcast

I
/user/1/topic/contacts

ltopic/contacts-user{sesld}

Success\ UserDestination luser
Broker

Failed \
/topic/unresolved.user.dest , .
¥ MultiServerUserRegistry

T

RabbitMQ users snapshot—serRegistryMessageHand|
remote users—>
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Add users broadcast
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v Schedulers
v Sessions

v Cache
v WebSockets
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Summary

1. Schedulers

Distributes scheduler

ATOomMapHble nameHenma B b/l
ShedLock

1. Sessions

Tomcat clustering
Sticky sessions
Persistent

1. Cache

Nodes synchronization

Distributed cache
Embedded mode

1. WebSockets

External broker
@SubscribeMapping
User broadcast

P
. . 2’8
66 2021 © GridGain Systems GridGain/«m



Bawu Bonpochol

AnekcaHpp Ko)XXeHKOB

Team Lead B Cloud/Tooling komaHae kKoMmnaHuu
GridGain

https://github.com/wirtsleg/scaling-spring-boot-microservices

) wirtsleg

© wirtzleg
™M wirtzleg@gmail.com
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https://github.com/wirtsleg/scaling-spring-boot-microservices

Cnacu60 3a BHUMaHue! "

2021 © GridGain Systems

A

-

_ . A
GridGain/«m




