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MHeHue pokKnagymka MOXXET He coBnagaTtb C oduumnanbHON
Nno3nuUMen ero paboTopaTtens, HadasbHUKA, Konner wianm ppyrux
crneyuanmncToB.

Jloknap, He c¢cBfi3aH C  MH)XEHEepPHbIMU  peLUeHUsMU B
OpaHoknaccHukax n 6a3npyeTca Ha npoekTax nm 6mbnunoTekax C
OTKPbITbIM WUCXOAHbIM KOAOM, JIMY4HOM OMbIT€ aBTopa MO UX
MCMNONIb30BaHUIO NN CO3aHMUIO.

Bce npeacTaB/ieHHble B AOKNaae cBeaeHuda, npumMepbl, BbiIBOAbl U
APYryto MHQopMaLuno Bbl MOXXETE NCNOJIb30BaTb Ha CBOW CTpax U
PUCK. 3a BCe BallN AeUCTBUA OTBETCTBEHHOCTb HeceTe TOJIbKO Bbl
cammu.

Bce NepCoOHa>Xm BblMblLWJ1€HbI, COBINMageHUS CﬂyanIHbl.
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= spring-thrift-starter

Set of cool annotations that helps you building Thrift
applications with Spring Boot

Q®Java wos Y40

= spring-cloud-marathon

Spring Cloud integration with Mesos and Marathon

Q@Jlava w27 ¥1

= spring-one-nio

PoC of integration between Spring Boot and One NIO

®.ava w4




 (COBCEM YYyTb-YyTb TEOPUN

 MHOro nNpakTuku ¢

rlnaH Ta KOI\/’I IEMOHCTPaLMen B TabopaToOpHbIX

VCIT0BUAX

* BbIBOAbI NO X004y AeWCTBa




B yem npob6nema?



L .ong time ago

Monolith App Monolith App

| |

Monolith App

|

Load Balancer



MAKPSCEPBUCHI

e S

>

API| Gateway API| Gateway API| Gateway
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3afada N3 XXU3HU

CepBuc ®oto

CepBuc ['pynnbil

CepBuc Anb6ombli 'pynnbl O6no)ka gna gportoanbboma

CepBuc [lonb3oBaTtenn

CeA3u [pynna-
[lonb3oBaTeneun
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BCEero To NATOK BbI3OBOB cAenaTbh

S parallel service calls
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KOIro e Bbl3BaTb?

iInstance iInstance
iInstance iInstance

Instance Instance
Instance iInstance

CepBuc Anb6ombl [pynnbl
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e JIt0BOW 3anpoc Bcerga oyaer
06paboTaH B OXMOaeMOe BPpEMS

M‘u‘ean bHDI ﬁ +  CeTb abCOMOTHO HafEXHA
e (QO6HOBJ/IEHME NPONCXOON
MUP

MITHOBEHHO

« [lpnoymanTe ele HeCKOMbKO
CKA304HbIX MOCTY/1aTOB
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A TaK B peasibHOW >XN3HW

p = 0.99*

*0.99 He UMeeT OTHOLLEHNA K peaslbHOCTU U B3ATa 419 YNPOLLEHUS
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J10XKb, HArnaa noyxb U CTaTUCTUKA

p =0.99
p=0.99
p =0.99 p=0.99 (?)
p=0.99

p=0.99
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OXnpaemag HeOXXMAAHHOCTb

P = p5 = (0.99)5 ~ 0.95

D — BEpOATHOCTb ycrnexa Bbl30oBa OJJHOro cepBuca
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 KOHKPETHbIV MHCTAHC, rpynna
MHCTAQHCOB WM BeCb AaTaleHTP

HEunpeanbHbIN OTYT AerpanMpoBaTs

M M p e (CeTb MOXET MUraTb, NagaTb U

ObITb HEJOCTYMHA

« (O6HOBNEHME TPEDOYET BPEMEHM
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KaK Mbl MOXXEM YBENNYNTL BEPOATHOCTL
ycnexa OHOro Bbi3oBa”
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O6paTHas
BOPOHKa npoaax

19

Ka)X bl MHCTAHC 3TO KaHAMAAT,

KOTOPbIN MNbITaeTcs cebs
«MpoAaTb» MO HAabopy KpUTepue

=



:

- | e R
N A=

Instancel Instance?2 Instance3 Instance4 Instance5
Instance?2

Instance4

y
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e (cHoBaH Ha Netflix Ribbon

LOad Balancer » B npuHUMNE MOXET 6bITh

MCMNOb30BaH BHE CcTeKa Spring
Cloud
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Client-Side Service Discovery

Registry-aware Load balance request

Service Client HTTP Client

Service Instance 1

Service Instance ...

Service Registry

Service Instance N
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° OMOIaeT yBeJIM4NTb LWWaHCbl HA

Ll,eI'IO\-I Ka KOPPEKTHOE UCTOJIHEHNE

3arnpoca

cl)Mn bTPOB o (OTCeMmBaeT «MJIOXUX» U «JOPOrnx»

KaHOMOaTOB

23



Instance1 Instance?2 Instance3 Instance4 Instance5

Instancel Instance?2 Instance3 Instance4 Instance5
Instance?2

Candidates

Filter Chain ->

Instance4

/

Load Balancer Client
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Instanceb5

Candidates
Filter Chain
?
Rule

/

Load Balancer Client
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CeTan pnga aemo

20

HacTpoOUM OeMO-CTeH/,

Pazbepem
N1 Yero o

KdKWE HaCTlh €C
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zonezZ
zone

oS
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Bonpoc#1 - Haww




 [ynow v eLlle Tynee
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Instance’ Instance?2 Instance3 Instance4

Instanceb5

Candidates

Instance’ Instance?2 Instance3 Instance4
Instance?2 Instance3 Instance4

No filter

Round Robin Rule

/ Slow instance
Load Balancer Client

30




31

3ayem

Bbl|3bl

MHCTaQHC?

B3aTb «MJTOXOU»




Candidates

LB Stats ->

Filter Chain

Instancel Instance?2

Instance3

Instance4

Instance?2

Instance4

Load Balancer Client

32

Instance4




MUHMMU3aLKMa yLlepba

33



Instance1

Instance?

Instance3

34

I+ 1



Candidates

Instance?2
Instance3

1
O
&)
-
©
S
9p)
=

I+ 1
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Candidates

Instance1

Instancel

Instance1

Instance3

0
0
0
0
0
0
0
0
0
0
0
0
Instance?2 : Instance?2

0
0
0
0
0

Instance3 :
0

0

0

0

t T+ 1
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Candidates

Instance1

Instance1

Instance1 Instancel

Instance3

0
0
0
0
0
0
0
0
0
0
0
0
Instance?2 : Instance?2

0
0
0
0
0

Instance3 :
0

0

0

0

t T+ 1
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Candidate

Instance1

Instance1 Instancel

Instance1

Instance?2
Instance3

Instance?2

Instance3

t T+ 1 t+ 2

33



Bo M OC#3 *  MOXXHO N1 pearnpoBaTb Ha
p N3MEHEHWA onepaTuBHee?

39
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Cwvna

B3 O PaHNYEHNW



fllter

Availability Filtering Rule | —— Composite Predicate

All Predicate

Availability Predicate
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Composite Predicate

Predicate#1

CompositePredicateBuilder

int minimalFilteredServers =1
float minimalFilteredPercentage = 0

predicate.filter (servers)
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Composite Predicate

Predicate#1

CompositePredicateBuilder

int minimalFilteredServers =1
float minimalFilteredPercentage = 0

int count = predicate.filter (servers) .size() //2
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Composite Predicate

Predicate#1

CompositePredicateBuilder

int minimalFilteredServers =1
float minimalFilteredPercentage = 0

int count = predicate.filter (servers) .size() //2

count >= minimalFilteredServers
count >= minimalFilteredPercentage * count
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Composite Predicate

Predicate#1

CompositePredicateBuilder

int minimalFilteredServers =1
float minimalFilteredPercentage = 0

int count = predicate.filter (servers) .size() //0

count >= minimalFilteredServers
count >= minimalFilteredPercentage * count
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Composite Predicate

Predicate#1

next

40



BonpOC#4 *  MOXXHO i1 NprcnocadbMBaTbCS
Ha xoay”
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ICKYCCT

B0 npucrnocadnm

Bd TbCH



Weighted

49



1T UMVYHBIV KOHDOWT C BecamMm

upstream cool-app {
server hostl weight=3;

server hos:
server hos:

2 weight=1;

-3 weight=1;

Kak npaBuio Bec npeponpepeneH

50



calculate

kground thr _
—
(background thread) LoadBalancerStats

background task

Weighted Rule

serverWeight = summ(avgServerResponseTime) - avgServerResponseTime

51



calculate

kground thr _
—
(background thread) LoadBalancerStats

background task

Weighted Rule

serverWeight = summ(avgServerResponseTime) - avgServerResponseTime

bonblue BpeMsa OTBeTa — MeHblle BecC
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RoundRobin

BestAvailability

53



calculate

Best Available Rule — LoadBalancerStats

chosen -> activeConnections == min (activeConnections)
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calculate

Best Available Rule — LoadBalancerStats

chosen -> activeConnections == min (activeConnections)

MeHbLLe aKTUBHbIX COeAMHEHUMN -> 60JIbLLIe LUAHCOB Ha ycnex

55



Graceful
degradation

56

baslaHCUPOBKA HE NMOMOXKET, ec/n
eCTb HEJOCTATOK B pecypcax

B KaKOW-TO MOMEHT HY>XHO YMETb
JerpagmpoBaTb C MUHUMAbHbIM
AMOMOEKTOM Ha Nosib3oBaTeNen




Instance’ Instance?2 Instance3

Instance’ Instance?2 Instance3
Instance?2

Instance4

Instanceb5

Candidates

Instance4

Circuit trip filter

Instance4

Best available rule

Instance4

Fallback

Load Balancer Client

57



Bonpoc#95

58

MoykeM v Mbl TOKanmsoBaTb

3anpochl

B paMKax 0JHOWN 30HbI?
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e JloHpO noxxano

Bd b HAd 3OHDI



Availability
Zones

60

I3onmpoBaHHasaA nokaumg

Moyke
nataue

e AYMa
TPa

b,

&

ORC

O dHaJlo0l



Instance?2 Instanceb

Instance1 Instance4

Instance3 Instanceb

Cluster (Zone 1) Cluster (Zone 2)

Client
(Zone 1)

61



Instance?2

Instance1

Instance3

Cluster (Zone 1)

cheap call

Client
(Zone 1)

62

Instanceb

Instance4

Instance6

Cluster (Zone 2)



Instance?2 Instanceb

Instance4

Instance1

Instance3 Instanceb

Cluster (Zone 1) Cluster (Zone 2)

expensive call

Client
(Zone 1)

63



Zone Preference Filter

List servers = super.getFilteredServers();
List local = servers.filter (server ->
server.zone == zoneFromConfig

) ; I\

]

[]

[]

]

1 r—

1f (!local.isEmpty()) {
return local; default (local) zone

J

return servers;

Load Balancer
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Zone Preference Filter

List servers = super.getFilteredServers();
List local = servers.filter (server ->

Server . zZ0OoIne ==

) ;

if ('local.isEmpty()) ({
return local;

}

return servers;

Load Balancer

65
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zonebkromCon:
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Bonpoc#6
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Instance?2

Instance1

Instance3

Cluster (Zone 1)

unpredictable

Client
(Zone 1)

6/

Instanceb

Instance4

Instance6

Cluster (Zone 2)



Instance?2 Instanceb5

Instance1 Instance4

Instance3 Instanceb

Cluster (Zone 1)

Cluster (Zone 2)

more guaranteed result

Client
(Zone 1)

63



[ loagcTnnaa coToOMKY

69



Instance?2

Instance1

Instance3

Zone Snapshot

Active connections

Active servers

Tripped in Circuit Breaker



ZoneAffinityFilter

zoneAffinity:
maxlL.oadPerServer: 0.0 .
nableZoneAffinity?

maxBlackOutServersPercentage: 0.8 enabple y

minAvallableServers:

LoadBalancerStats

/1



ZoneAffinityFilter

zoneAffinity:
maxlLoadPerServer: 0.0 MCKJTIOYHaEM MHCTAHCHI
maxBlackOutServersPercentage: (0.3 N3 OPYyrmx 30H

minAvailableServers:

ZoneAffinityPredicate

/2



Instance?2

Instance1

Instance3

Cluster (Zone 1)

cheap call

Client
(Zone 1)

73

Instanceb

Instance4

Instance6

Cluster (Zone 2)



ZoneAffinityFilter

zoneAffinity.:
maxLoadPerServer: 0.0 He UbTPYEM
maxBlackOutServersPercentage: 0.3 PY

minAvailableServers:

ZoneAffinityPredicate

74



Instance?2 Instanceb5

Instance4

Instance1

Instance3 Instanceb

Cluster (Zone 1) Cluster (Zone 2)

Client
(Zone 1)

/9



BOHPOC#7 * A MOXXHO N ny4yLue?




’r

KO

BbIPAEMCH N XaKadeM



e (QCHOBHaga Lenb — aTo
npeackasyemMasi U cTabusibHas
paboTa BCEN CUCTEMbI B LIEJTOM

BblBOﬂ.b|#1 » CepebpaHHOWN Nynn HeT. Bau

BOpKoas Apyron u
KOHDUrypaLua ToXe JOo/KHa
ObITb APYyrou

/8



BbiBOAbI#2

79

OT Hac MHOroe NpaYvyT B Hegpax
KOHQUrypauum, 1 ecnu

TOKOMNAaTbCA, TO MOXHO HAUTU
MHTEPECHbIE BO3MOXHOCTU,

KOTOPbIE CJieayertr NCIMOoJ1Ib30BATDb

C YMOM

3yyeHre 6a30BbIX PeLleHNI
(Netflix Ribbon. n t.4.) pact

303MOYKHOCTb 3C
peLlaTb 3a4a4y

D (

DEKTVIBHEE




BbiBOAbI#3

80

bar

SCITb

aHCUPOBKa HE MOMOXKET, ECNN
HeJOCTaTOK B pecypcax

B KakON-TO MOMEHT HY>XXHO YMETb

nerpagmpoBaTt

IMMEKTOM Ha MNoJIib30

VIC

ONb3ynTe Hystrix

BKrOYanTe ronosy

b C MUHNMAJIbHDBbIM

B3d

enen



CcbiNlKU Ha 6U6INOTEeKN

B rnaBHOW ponn

https://github.com/Netflix/ribbon

bnénoTtekun, y4acTBOBaBLUME B JEMO
https://github.com/spring-cloud/spring-cloud-nettlix
https://github.com/aatarasoftt/spring-cloud-marathon

https://github.com/aatarasoff/spring-one-nio
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HanocMoTpeTb

Service Discovery: 60/blLe, YeM KaXKeTCH

https://www.youtube.com/watch?v=6uVg

82
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[Tonpo6oBaTb Demo

https://github.com/aatarasoft/spring-cloud-load-balancing-sandbox
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Speculative Retry

89

 ANbTepHaTu

SHbI

3apnaHT



Speculative retry

Instancel Instance? Instance3 Instance4

Instance5

call#?

86



Split Strategy

Instance5

A-Z

call;

87



Merge strategy

Instance5

call#2

33



Speculative retry

Instance’ Instance?2 Instance3 Instance4

Instanceb5

\ Ca\/
call#

P=p2=1-(1-0.99)2 ~ 0.9999

\

89



* HagexeH B akcnnyaTauum

Speculative Retry - Beeonepeunm aomisicorme

MOEMITOTEHTHBbIMK

e KOMMYecTBO BbISOBOB X2

90



/IHTepMenC

//ILoadBalancer

S|

RIDDON-4

public Server chooseServer (Object key);

//IRule

public Server choose (Object key);
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* Bce abcTpakumm paccymTaHbl Ha

SpeCUIative DAOOTY C OAHUM NHCTAHCOM
1  [eopeTnyeckn nMmneMeHTauns
4 Rlben B03MOYHa, HO HaZo N1e3Tb B

<NLUKW

92



