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IBM Cloud
MaTepuanbl 418 NPaKTUYECKUX 3aHATUN: Mporpamma Ans cTapTanos:
https://github.com/albert-haliulov/cloud-native-workshop-2020 http://ibm.biz/startwith

Mpomo-Koa ana IBM Cloud:
https://ibm.biz/ibmcloudcoupon



https://github.com/albert-haliulov/cloud-native-workshop-2020
https://ibm.biz/ibmcloudcoupon
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Y4TO TaKoe MUKPOCEPBUCHI?

MnKpOCEepBUCHI 3TO apXUTEKTYPHbIN CTUIb NPUNOXEHUS

* I'Ipmno>|<eH|/|e COCTOUT N3 MUKPOCEPBUCHDBIX KOMMNOHEHT

Kaxabl MUKPOCEPBUC:

. MuHMaTiopHOEe NpunoxeHue

. CdhokycmpoBaHHOEe Ha 0gHOW 3agadve

. Pa3BopaynBaeTca 1 conpoBoXxgaeTcsl He3aBUCUMO
. He 3aBucuT oT paboTbl Apyrnx MMKPOCEPBUCOB

. C yeTKko onpeaeneHHbIM MHTeEPdENCOM B3aUMOOENCTBUS

manageRewards

timetabIeLookup/
bookFlights

calculateFare

allocateSeats

updateCustomer

adjustinventory




MoHoAnTt n Mukpocepsuchl

ApxuteKkTypa [MOCTPOEH KaK JIorMyecku eamnHas Habop oTaenbHO 3anycKaembix
MCNOJIHAEMAs CYLLLHOCTb cepBucoB

MoaynbHOCTb OcHoBaHa Ha 0CObEeHHOCTAX OcHoBaHa Ha busHec noTpebHoCTAX
TeXHON0rnm

O6HOBNEHUE MepecbopKa BCcero npuaoKeHusn ObHOBNEHME TOrO CEPBUCA KOTOPbIN
Heobxoanmo
MacwTtabuposaHue Bce npunoxkeHue NuauBmnayanbHoe
Paspabotka Ob6bIYHO OAMH A3bIK Kaxabi cepBUC Ha NoAxXoAALLEM
NpPOrpaMmMmmnpoBaHnA A3blKe NPOrpaMmMmnUpPOBaHUA
ConpoBoXaeHue Bonblwana kogosan 6a3a bonblioe KoNnyecTtBo MenKkux
CepBMCOB

PasBepTbiBaHUE KomnaeKcHoe pa3BepTbiBaHME U C MpocToe pa3BepTbiBaHME KaXKaoro
3an1aHMPOBaHHbIMM MPOCTOAMM cepBmuca M C MMHMMa/IbHbIMM
NPOCTOAMM



[lpenmyLiectea MuKpocepBUCHOIoO noagxoaa

Pa3pabaTbiBaloTCA HE3ABUCUMO
* OrpaHMYeHHasa UM NOMHAA HE3ABUCMMOCTb OT APYIMX
cepBucoB
* Pa3pabaTbiBaeTcA 04HON KOMaHAOM E I N
* KomaHpa Hebonbluas m
* Bce yneHbl KOMaHabl MOTYT NOHMMaTb BCIO KOA0BYIO 6a3y
* Pa3paboTKa naet no ceoemy co6CcTBEHHOMY PacnUCaHUIO
* HoBble BepcMKn NOCTaBAAOTCA HE3aBMCUMO OT APYrnx
cepBucoB
e KaxKabIin cepBUC MOXKeT bbITb pa3paboTaH Ha ApPyrom s3bIKe
* Bblbop Hannyylero s3blka ANA peanunsalnm cepsuca
* YnpaBnseT cobCTBEHHbIMM AAHHbIMMU
* BblbOp HannyyLen TEXHONOTUM N CXEMbI XPaHEHUSA
NAHHbIX
* MacwTabupyetca n BbIXOAMUT U3 CTPOSI HE3aBUCUMO OT APYrnx
*  W3onumpyeT npobiemsbl

Tackling Complexity in the Heart of Software

Forewerd by Martin Fowler
Y




TpyaHocTn npn MuUKpocepBnMcHOM noaxoae

TpyA0eMKOCTb CONPOBOXKAEHUA NPUNOIKEHUSA
* Bonblle YyacTen, KOTOPble HY}KHO KOHTPO/IMPOBATb U
ynNpaBasaTb
Pa3paboTtunkm AoaKHbl 061a4aTb 3HAYUTE/IbHBIMU HAaBbIKaAMM
(DevOps)
* ABTOMaTM3aumAa Bcero — cbopkKa, passepTbiBaHUE,
TecTMpoBaHue
BepcnMoHHOCTb MHTEpPPENCoB B3aUMOAENCTBUS
OybnnpoBaHmne ycmnnm npu peaansaumnm cepBmcoB

JlononHUTeNbHaA CNOXKHOCTb CO3aHUA pacnpeneneHHON CUCTEMbI:

* (CeTeBad 3a4epKKa

*  OTKa30yCTOM4YUBOCTb

* Cepuanunsaymus
Pa3paboTKa pacnpeaeneHHbix, He-TPaH3aKLUMOHHbIX CUCTEM -
CNIOXHasA 3a4a4va
Ob6HapyXeHune un gucnetyepunsayma TpadpuKa K cepsmucam
be3onacHOCTb B3aMMoAencTBnA CEPBUCOB
MNoppep»aHne AOCTYNMHOCTU U COMNTaCOBAHHOCTU B
pacnpeaeneHHbIX AaHHbIX
CKBO3HOe TecTupoBaHue

DISTRIBUTED SYSTEMS
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Korga un Kak CTPOUTb MUKPOCEPBUCHI?

e KaK HayaTb?
* Ecnn HeT onbITa, TO Ha4YaTb C XOPOLO NPOAYMAHHOIO MOHOINTA
* [locTeneHHO pa3BMBasA pPelleHne B CTOPOHY MUKPOCEPBUCOB

e Koraa nepexoamTb K MUKpPOCEPBUCAM?
* Echn ecTb peanbHasa 6M3Hec HeobXxo0ANMOCTb
* Ecnn HyXeH bbICTPbIN N HE3aBUCUMbIN BbIBOA, HOBOTO GYHKLMOHANA
* ECi Bam HYKHO ONTUMMU3MPOBATL YaCTb BALLUEro NPUIOXKEHUA

Monolith First: https://martinfowler.com/bliki/MonolithFirst.html



[locTeneHHOe pa3BUTNE MOHOJ/INTA

Cl/CD

KoHTenHepulyembie cpeapl
NCNOJIEHUS

KoHTenHepusaumsa M0

Container

Ilekomno3nuus

[epepaboTka
apPXUTEKTYpPbI

Container

PedaKkTopuHr

Cl/CD
APIs
Istio

Kubernetes

Container Container

JlerkoBecHble cpenpbl CBA3aHHble MoayNH,
NCNONTHEHMA HO Y3Ke pa3aenbHO UCMONHAEMble



KaK CO31aBaThb
MWKPOCEPBUCHI



[1naH Ha ceroaHA

* [lpymep NPUNOKEHUA

* Cb6opkKa, 3anyck B KoHTenHepe Docker
* Moaxop, ”Build to manage”

* Pa3BepTbiBaHMe B Kubernetes
* Paborta c Private Registry

* Co3paHue Deployment, Service, ConfigMap
* Liveness, Readiness npobbl

* |[stio Service Mesh (gon. Bpems)
* OcHoBbI ynpaBieHua TpapmnKkom
* MoHutopwuHr, Service Graph, Tracing
* [pumepsbl apyrux cueHapmes (A/B TecTMpoBaHMe, KaHapeeYHble pa3BepTbiBaHUSA
* OTKa30yCTOMYMBOCTb NPUNOKEHMUSA
* Timeout, Fault injections



[Mpnnoxenne Kopenns

J— J—

* [lpnem 3aka3os
* (CraTtyc 3aKa3oB
* Bblgava Kode

* [lpurotoBneHune Kode
* (CraTyc 3aKasa

- - -
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SARIST

MwuKpocepsuc barista

MwukKpocepsuc coffee-shop

MaTepuanbl npoeKTa: https://github.com/albert-haliulov/cloud-native-workshop-2020/



Cloud native

* An application architecture designed to use the strengths and
accommodate the challenges of a standardized cloud environment,
including:

Elastic scaling

Immutable development

Disposable instances

Less predictable infrastructure



Microprofile



What do we need to build cloud-native apps?

* We want to build cloud native apps — what do we need?
* Lightweight app server
* Easy containerization
* Management platform for all the cattle
* Microservice and cloud-native ready Java API specification
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2 (0pen Liberty AN
A lightweight open source server runtime ideal for SN G
Independent lifecycle

building Java™ microservices and cloud-native apps

« Easy to consume

Community innovation

« Deploy on any cloud for Java™ P e

Developer preference

« Seamlessly transition to
WebSphere

Java™ EE7 MicroProfile™
. - - for seamless integration with for building microservices
httpS.//Openllbel’ty.IO/ existing WAS investment and cloud-native apps

Support Upgrade

Eclipse License Docker
T for community contributions for ease of inclusionina easily upgrade to WebSphere
and ecosystem integration DevOps build pipeline Liberty for fee-based support




Just enough runtime OpenlLiberty

* [NonHaa noaaeprka Java EE, MicroProfile, SpringBoot
* KoHdurypaumsa B Buae dpanna ana npoctotbl DevOps npoueccos

* [MpomblLlNEHHAA NPOU3BOANTENIbHOCTb, HAAEKHOCTb, 6€30NacHOCTb U
noAJeprKKa

e Zero migration npu obHoBneHuu: EE 6, EE 7, EE 8 Ha ogHOM
NHCTaNNALNN

* PaboTaeT 0ANMHAKOBO KaK B TPAAULIMOHHbIX TaK U KOHTEMHEPU30BAHbIX
OKPYKEHUAX

* [poBepeH B 60t0: Bonee 50,000 Liberty B npoayKTMBHOM 3KCN/lyaTaumu

http://openliberty.io

€- Open Liberty

jsf-2.0 json-1.0
localConnector-1.0 wsSecurity-1.1
jmsMessaging-1.1 jmsServer-1.0 IdapRegistry-3.0
mongo-2.0 webCache-1.0 clusterMember-1.0

ejblite-3.1 jaxws-2.2 collectiveController-1.0

jndi-4.0 jdbc-4.0

jpa-2.0 beanvalidation-1.0

restconnector-1.0 monitor-1.0

blueprint-1.0 servlet-3.0 appsecurity-2.0 jaxrs-1.1

Feature Manager HTTP Transport Application Manager


http://openliberty.io/

Java programming model for Microservices

Java EE does not address all the needs of microservice applications and

proaress Is slow

J2EE1.2 J2EE1.3 J2EE1.4 JavaEES5 JavaEE®6 JavaEE 7 Java EE 8
2000 2005 2010 2015 2020
Reease | | ||| n ,G

Release | | ) I L ... Health check
E ; Configuration

Security

Fault tolerance

[EJ@* e’, redhat. Tomitrii)e %%VQI'Q % 12 hazelcast FUJoi)TSU @ SMARTBEAR

kumuluzEE



Eclipse MicroProfile - Java for Microservices
MICROPROFILE

* Vendor-neutral programming model, designed in the open, for Java microservices

* Provide core capabilities for building fault tolerant, scalable, microservices

* Increasing the rate and pace of innovation beyond Java EE

Standardizing microservices in enterprise Java via the MicroProfile community

Config

externalize configuration
to improve portability

Fault Tolerance

build robust behavior to
cope with unexpected
failures

Health Check

common format to
determine service
availability

Health Metrics

common REST endpoints
for monitoring service
health

JWT Propagation

interoperable
authentication and role-
based access control



Eclipse MicroProfile MICROPROFILE

Observe

: Health :
Scale Open API el IWT Config
Tolerance
Integrate JAX-RS Rest Client JSON-B JSON-P




On February 18, 2020, MicroProfile 3.3 was
released. Offered in the release:

e Continued alignment with CDI, JSON-P, JSON-B, and JAX-RS

e Aricher feature set for Rest Client, Config, Fault Tolerance,
Metrics and Health specifications

e CDI-based and programmatic interfaces

e Test Compatibility Kit (TCK), Javadoc, HTML, PDF docs for
download

Other news:

o MicroProfile Starter 1.0 is now generally available
. start.microprofile.io IntelliJ extension released

Open
Tracing 1.3

CDI 2.0

Fault
Tolerance 21

Rest Client

Open API 11 14

Config 1.4

(§I

Metrics 2.3 Propagation

1.1

JSON-P 11 JAX-RS 21 JSON-B 1.0

|
|
|
|
|
Health 2.2 I
|
|
|
|
|

MicroProfile 3.3

Bl - Updated

B el e .

I = No change from last release (MicroProfile 3.2)

uonededoud
si01e12dQ
dAI10edY
Sui8essaN
dA10E3Y

early evolution specifications



https://microprofile.io/2020/01/28/a-tool-to-create-cloud-native-microservices-microprofile-starter-1-0/
https://start.microprofile.io/
https://microprofile.io/2019/11/27/announcing-the-intellij-plugin-for-microprofile-starter/

Current MicroProfile implementations
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https://wiki.eclipse.org/MicroProfile/Implementation

KoHTeMHepun3lauma



TexHO10TMN KOHTENHEPU3ALLNM
 KoHmeliHepu3auyus - 370 cnocob cTaHAapTU3aLUMM YNIaKOBKK Yero-nmbo.

e bosnee 10 /1eM 0rbIMa UCMO/b30EAHUS PA3AUYHbIX @ Linux Containers @ OPEN conmanes
peanusayuli kKoHmeliHepos 8 UNIX/Linux

* [XC— 00Ha u3 nonynsapHbIX mexHono2uu
KoHmeliHepu3ayuu 8 Adpe Linux ¢ 2008 2o00a

« cgroups u namespaces runC (libcontainer) @ Cri-o
* Docker 0o v0.9 ucnonsv3oean LXC Kak Opatlisep 014

30r1yCcKa Mo ymMoa4YaHuro

Unix/chroot OpenVZ AIX Wpars .*

BSD Parallels IBM docker

FreeBSD

jails/Solaris O ROCket

Cgroups/Process Linux Containers

zones :
Containers (LXC) CLOUD F@U NDRY
IBM/Google



3a4em HYKHbl KOHTEeMHepb!?




Bce ntobAT KOHTENHEPD
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CTaHAapTHbIKM cnocob ynakoBaTb NPUAOKEHUNE N €ro 3aBUCUMOCTU U
3aMyCcKaTb €ro B pPa3Hbix cpeaax 6e3 Kakmx-nmbo nopaboTok.
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YnpaBaeHune Bepcusamm 1 3aBUCUMOCTAMM

MpoaykTns Cpefa TecTUpOBaHUA

Cpeabl pa3paboTymkoB
Mpea-npoa,




YMeHbleHne HaknaaHblX pacxoaos

Runtime libs

Operating System

Virtual Machine

Host Operating System

Hardware (Host)

Virtual Machines

Runtime libs

Operating System

Virtual Machine

App App

Runtime libs Runtime libs

Container Container

Host Operating System

Hardware (Host)

Containers

App

Runtime libs

Container




MacwTtabnpyemocTb M OTKa30yCTOMYMBOCTb

Kubernetes

Production environment

AVAVA
AVAVAVA
" VAVAVAY
VAVAY

<
m

OS MARATHON



KoHTenHepbl Docker 1 c yero Ha4aTb

>hello *
word

docker



Yem Docker He aBnaeTcs

* BupTtyanbHo mawmHomn. Docker-kOHTEMHEP - IEFKOBECHbIN
06pa3, UCNONb3YIOLW MK TONIbKO Te BUBIMOTEKN M KOMMOHEHTHI,
KOTOpble HEOHXOAMMbI CAMOMY NMPUSTOXKEHMUIO.

* Cpeacrtsom UCNONHEHUA KOHTEMHepPOB. KoHTenHepbI
MCMONHAKTCA MeXaHM3mMom Aaapa Linux noa Ha3BaHUEM CEroups.
Cny»xba docker ynpaBnseTt cosgaHmem, pa3sepTbiBaHUEM,
3anyCKoOmM 1 KoHPurypaumeim KOHTEMHEPOB.

e CpeacTBom aBTOMaTU3aUMKU pa3BepTbiBaHMA. Docker
06CNY}KMBAET TO/IbKO cpeay C KOHTEMHepamM, He 3ab0oTACb O
COCTOAHUM BUPTYaIbHbIX MaLLWH, ONepaLMOHHbIX CUCTEM U Ap.

MHPPACTPYKTYPHbI.




Yem Docker aBnaeTcs

* [10 c OTKpPbITbIM NCXOAHbIM KOAOM

* 10 BepxHero ypoBHA Haa cpeacTBaMM KOHTEMHEPU3ALUK A4pa
OC, npegocTtaBasaoWmm nHTepdemnc ana ynpoLeHmna npoLeccos
YNAKOBKMW, AOCTAaBKM U PAa3BEPTbIBAHUA CNOKHbIX MPUTOXKEHNIN U
middleware

* lMcnonb3yeT MHOroypoBHeBYO dpanioByto cuctemy. Kaxkabin
YPOBEHb BEPCUOHMNPYETCA N MOXKET ObITb MCNO/Ib30BaH
MHOXeCcTBOM paboTatoLmx KOHTEMHEPOB N3 0a4HOro obpasa

* Mcnonb3yeT peecTp ANA XxpaHeHusa obpasos



KomnoHeHTbl Docker

Image («obpa3») — 3aroToBKa A/1a 6yayLLEro KOHTeMHepa ¢ HAbOPOM MHCTPYKLMINA, MOHTUPYEMAs B BUAE Habopa
read-only cnoés.

Container — 3anyLweHHbIN B BUAE 3K3emnaapa Image.

I *  OTHOCUTENbHO U30/IMPOBAH OT APYIrMX KOHTEMHEPOB N host-cucTeMbI, CTeENEHb U30NALUM MOMKHO KOHTPOIMPOBaTb Yepes

network, storage n apyrne noacucTembl

* KoHdurypauma KoHTeliHepa onpeaenseTcs Yepes image v yepes napameTpbl 415 3anycKa

° an yAaneHnu KOHTel‘;IHepa nobble n3ImeHeHmA, He CoxXxpaHeHHbleé Ha BHellHeM AUCKe, NponagakoT

Docker Hub/Registry — peectp ans xpaHeHua image o6beKToB. MosKeT 6bITb B BUAe 061a4HOro cepsumca nnm
YaCTHbIM PEMNO3UTOPUEM.

Docker Engine (cepBep + KAneHT)
* [pouecc (dockerd) KoTopbit ynpaBnaeT co3gaHUeM, pa3BepTbiBaHNEM U KOHPUTypaumen obbeKkToB Docker

*  MoeT 06LWWaTbCA C APYrMMM YaaneHHbIMM NpoLueccamu ana ynpasneHma Docker-cepsrucamu

* [lns pabotbl c Docker Engine ncnonb3ytotca pasninyHble yTUANUTbI KOMAHAHOW cTpoKK, REST APl v 1.n.



Docker o6pas3

e (O6pa3 —31o Habop dannoB N onucaHme
(MmeTapgaHHbIe). TeXHUYecKun: aTn gpannbl U3
KopHeBol “/” ¢paiinoBoit cuctemsl
KOHTENHepa.

Ccblnaetca Ha
npeAaLwecTBYOLWNMA
C/10MU

 (O6pa3s co3gaH 13 cnoeB Apyr NoBepx gpyra
KaK CNOEHbIN NUPOT.

 Kaxkabit cnort moxKeT A06aBNATb, USMEHATL U
yAanaTb pannbl npeawecTByoLero c/os.

 (O6pa3bl MoryT 6bITb NOCTPOEHbI Ha 0OLWMX
CNOSAX, YTO SKOHOMUT MECTO Ha AUCKE, BPEMS
ero nepegayum nNo CeTM u NamsThb.

= container

. =image

bootfs (Kernel)




Dockerfile

e ABTOMaTU3NpYyeT co3gaHmne obpasa

* Onpepenaet 6a30BblM 0O6pPa3 M MHCTPYKLUKM NO CO30aHUIO:
* FROM <existing image>
* ADD <local file> <path inside image>
* RUN <cmd>
* EXPOSE <port>
* ENV <name> <value>
e CMD <cmd>



Dockertile - npnmep

e Kaaaa MHCTPYKLMA co3aaeT cnok B obpase
* [lpun nuameHeHumn Dockerfile n nepecbopke obpasza, MeEHAOTCA TOIbKO T€ C/ZI0U, YTO COOTBETCTBYHOT MU3MEHEHHbBIM
nHcTpykumam B Dockerfile

$ docker build -t node-docker-sample
Sending build context to Docker daemon 19.46kB
Step 1/7 : FROM node:38
--—> 6f62c0cdc46l
IR /usr/src/app Step 2/7 : WORKDIR /usr/src/app
Removing intermediate container a8b8b578327d
--—> 1235d56962cf
Step 3/7 : COPY packae*.json ./
---> lecl6de8eb98
Step 4/7 : RUN npm install
---> Running in bcl0ab2bl9c8
added 50 packages from 47 contributors and audited
119 packages in 1.921s
found 0 vulnerabilities
UN npm install Removing intermediate container bclOab2bl9c8
--=> b4c395601388
Step 5/7 : COPY
---> (Qaa7e4bdclb5e
Step 6/7 : EXPOSE 8080
---> Running in 7375f160e8f£8
Removing intermediate container 7375f160e8f8
--=> £341b5b2c5b6
Step 7/7 : CMD [ "npm", "start"™ ]
---> Running in 576374clc7dd
Removing intermediate container 576374clc7dd
-—=> bf908d296742
Successfully built bf908d296742
Successfully tagged node-docker-sample:latest

 packagex.json ./




[lemo — cbopKa obpa3sa 1 3anyCcK NPUI0KEHNA



Docker mexaHM3Mbl

Client } DOCKER_HOST)
docker build R D{)ckerdaemon =2
1 . 5
) \ Y|
docker pull -| | ¢ '
/
docker run —7 NGiNX

o0eg!




Build To Manage — kak co3gaTb ynpaBndaemble NpunoXxeHuns

* [lo mepe Toro Kak PaspaboTka 1 ConpoBoXKAeHME CTAHOBATCA BCe DAMMKe APpYr K
APYry, BO3HMKAIOT HOBblE METO/bl, MO3BOIAOLLME YAYYLLINTL YNPaBAeHUE
061a4HbIMM MPUIOKEHUAMM

* Co3aaHue yrnpasaseMblX MPUNONKEHUI / MUKPOCEPBMCOB Ynpasasemocme Ynpasnenue

|
* MeToabl BK/IKOYALOT: ™~ Health API

* HealthCheck API Merior | |
* Deployment Correlation ::; Runbook
* Topology Information et |
* Test Cases and Scripts st Events
* Runbooks [ | |
* Log Format and Catalog Logs
* Distributed Tracing

Applcation Application /
e Event Format and Catalog Micro Service
* Monitoring Configuration ez e oo Management Syster

e First Failure Data Capture

SNneMeHTbI yrpaB/ieHUs NPUIOXKEHNEM

- KOMMNOHEHTbI CUCTEMBI ynpaBaeHua
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Ka*Kabih KOHTEMHEPHbIN NYTb HAYMHAETCA C OAHOrO KOHTENHEPA....
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BoccTaHOBUTE KOHTPO/Ib C MOMOLLbIO OpKecTpaTopa KOHTEMHepPamm




Uto Takoe Kubernetes Y kubernetes

»Google

 Cuctema opKecTpauum KOHTEMHEepPaM#

* B ocHoBe ,ﬂ,EKﬂapaTMBHbe/’I noaxoa no ynpasiaeHumto :?:

Determine
Desired State

'

5

Determine
Current State

*  WMHnummnpoBaH KomnaHuen Google

 Co3paH Ha 6a3e npoekTa Borg, HO He siBNAeTCs Konuew

 OauH n3 npoektoB CNCF (Cloud Native Computing Foundation) @

e Golang ocHoBHaA TexHoONOrUA Determine

Mitigating Actions

o




Kubernetes KoHLenuUNM

* Pod - 3anpoc Ha 3anycK 04HOro UIu
HECKO/IbKUX KOHTEMHEPOB B pamMKax
BbIYMCAUTENIBHOTO Y3Na.

 Deployment - onpeaenaet npasmna
pa3BepTbiBaHMA Pod 1 *Kenaemoe KoM4ecTBo
ero Konumn.

Deployment

e Service - npepocTtaBnaeT cnocob ceteBoro
B3ammogenctema ¢ Pod-amu.

* Volume - HyXeH ecnun Pod Heobxoanumo
NOCTOAHHOE XPaHUANLLE AAHHbIX.

IP address

volume
containerized app

* WUT.N.

Pod 1 Pod 2 Pod 3 Pod 4



Kubernetes apxmuteKkTypa

* Master y3en
* etcd (pacnpeaeneHHasn key-

value 6a3a)
* Kubernetes API Server @
e Scheduler
e Controller Manager

* Worker y3en
* Docker
e Kubelet

Worker Node 1

Kubernetes
Master

Worker Node 2

Worker Node 3

* Kubernetes Proxy

. etcd

. API Server

. Controller Manager Server
. Scheduler Server

Worker Node n

Image
Registry




Pod

[bynna U3 o4HOro UM HECKOIbKUX
KOHTEMHEepPOB Ha3blBaeTcA pod.

KoHTenHepsb! B pod
PA3BOPAYNBAOTCA, CTAPTYIOT,
OCTaHaB/IMBAKOTCA U
MacCLUTabUpPYrOTCA Kak egmnHoe
uenoe.

KoHTelnHepsbl B pod aenAar oanH
ceTeBon nHTepdenc Ha BCex.

Pod1 Pod 2

Pod 3

Pod 4

IP address

volume
containerized app

apiVersion: vl
kind: Pod
metadata:

name: nginx
spec:

containers:

- name: nginx
image: nginx:1.7.9
ports:

- containerPort: 80




Deployment

O6beKT Deployment
onpeaenseT wWabnoH no
co3aaHuto Pod un xkenaemoe
KOJINYeCTBO €ro Konun.

Co3zpaet unu yganaet Pod-bl
B COOTBETCTBUMN C
TpebyembiM KONNYECTBOM
KOMWUM.

Ynpasnaet o6HOBAEHNAMMU
cBA3aHHbIMK ¢ Pod-amu.

apiVersion: extensions/vlbetal
kind: Deployment
metadata:
name: nginx-deployment
spec:
replicas: 2
template:
metadata:
labels:
app: nginx
spec:
containers:
- name: nginx
image: nginx:1.7.9
ports:
- containerPort: 80




Service

* Service npepocTasnseT cnocob
B3anmoaemncrtema ¢ Pod

* TaK e npeaoctaBnaeT GyHKLUMU
6anaHCUPOBKMU

apiVersion: vl
kind: Service
metadata:

name: nginx-service

spec:

ports:

- port: 8000
targetPort: 80
protocol: TCP

selector:

app: nginx

.

kind: Deployment
metadata:
name: nginx-deployment
labels:
app: nginx
spec:
replicas: 3
selector:
matchlabels:
app: nginx
template:
metadata:
labels:
app: nginx
spec:
containers:
- name: nginx
image: nginx:1.7.9

apiVersion: apps/v1 \

~ N

apiVersion: vl
kind: Service
metadata:

name: auth-svc

labels:
run: auth-svc

spec:

type: NodePort

ports:

- port: 8080
targetPort: 80
nodePort: 30081
protocol: TCP
name: http

selector:

\ app: auth /

NodePort

Kubernetes

SERVICE

Deployment

POD

Container




Volume

KoHTenHepHasa dannoBas
CUCTEMA KUBET N YMUpPaET
BMeCTe C KOHTEMHEPOM.

Volume HyKeH ecnu
KOHTEeNHepy Heobxoammo
NOCTOAHHOE XPaHWUNLLE
NAHHbIX.

Pa3Hble BUAblI AaHHbIX MOTYT
ObITb CMOHTMPOBAHbI KaK
volume

 ConfigMaps, Secrets,
HostPath, ServiceAccount ....

apiVersion: vl
kind: Pod
metadata:
name: redis
spec:
containers:
- name: redis
image: redis
volumeMounts:
- name: redis-persistent-storage
mountPath: /data/redis
volumes:
- name: redis-persistent-storage
emptyDir: {}




StatefulSet, DaemonSet, Job...

. StatefulSet
. MpeaHa3HaYeHbl AN UCNONb30BaHUA ¢ Stateful npuaokeHMAMM B pacnpesenieHHbIX CUCTeEMAX.

*  Pods co3patoTtca B onpeaeneHHoOM nopaake
*  [lopAaaKoBbI HOMEP 1 MOCTOAHHbIE CeTeBble agpeca

. DaemonSet
*  CrpemuTca 4yTobbl Ha Bcex (Mnm onpeaeneHHbIX) y3nax pabotana Konus ykasaHHoro Pod
 paboTa areHTOB KnactepHoi panioBo cuctembl
« paboTa areHTOB NO CO6OpPKe NOroB
paboTa areHTOB CUCTEMbl MOHUTOPMUHTA

. Job
 Co3paeT ogMH NN HeCKoNbKo Pod-0B 1 cTpemMuTca YTobbl onpeaeneHHoe Ux KOJIMYEeCTBO ycnewHo oTpaboTano

. Cron Job
*  YnpasnseT Job-amn B NnpuBA3Ke KO BPEMEHU, NEPUOANYECKME UAN NO PACUCAHUIO.



[lemo — pa3BepTbiBaHME NMPUNOKEHNA B K8S



12 factor applications



YT0 3707

* Habop ny4nx npakTuUK A8 NPUIOKEHNN
* Kak pa3pabaTtbiBaTb, pa3BepTbiBaTb, CONPOBOXAATb M YNPaBAATb

* TpeboBaHMA K COBPEMEHHbLIM NMPUNOKEHUAM:
* ObnayHblie NPUNOKEHUA
* Beb-npunoxxeHus

* MoryT 6bITb NPMMEHMMBbI:

* K ntobomy 53bIKy NPOrpaMmmpoBaHUA
* icnonb3ya ntobon HMKenexxawmnm 6sakeHa

12 daktopos: https://12factor.net



12 factor app — 1st 6

V.

VI.

Codebase — one codebase, tracked in code versioning system
Dependencies — declare and isolate dependencies
Configuration — store configuration in the environment
Backing services — treat backing services as attached resources
Build, release and run — strictly separate build and run stages

Processes — run dpp as one or more stateless Processes



12 factor app —2nd 6

VIl. Port binding — export services with port bindings

VIII. Concurrency — scale out using the process model

IX. Disposability — fast startup and efficient shutdown of apps

X. Development and production parity — similar as possible envs.
Xl. Logs —treat logs as event streams

XIll. Admin processes — run administrative tasks as one-off processes



O yem elle CTOUT YNOMSAHYTb

* be3onacHOCTb NPUNOKEHNN B KOHTENHEpPE %
* [lpn HanNNuMK y NONAL30OBATENA UIN NPUIOKEHNA NPAB cynep-
nonb3oBaTtens B KOHTenHepe — rocteBada OC moXeT b6bITb B31IOMaHa kubernetes
(TposiHbI, HE KBaNMPUUMpPOBAHHbIE Pa3pPaboOTYMKKU, KOHTEMHEPDLI U3 HE
NPOBEPEHHbIX MICTOYHUKOB) O yk(
* YcnoHeHue MHOPACTPYKTYpPbl U3-3a AUCNETYEpU3aLnm TpaPmKa {I} HELM
 TpebytoTca ymHble 6a1aHCUPOBLLMKN U MApLLIPYTU3aTOPbI 3aNpPOCoB CLOUDFOUNDRY :
* YnpasneHue 60NbLWINM YNCIOM KOHTEMHEPOB, KOHPUIypaLUAMMN, '
MHOPACTPYKTYpPOU -

* ABTOMAaTU3aLMA Pa3BePTbIBAHWUA, OTCNEKMBAHME HUBYYECTH elasticsearch ~ kibana

KOHTEMHEPOB U NPUNOKEHUN B HUX, aBTO-MACLLUTabnpoBaHue,
MOHWUTOPUHT, IOTMPOBaHME, OrPaHMYEeHne AOCTyNa, N30AALNA OAHUX OT

ApYruX, pacnpeaeneHne pecypcos. Grafana -Q-Prometheus

&
Ny 2

. TeErraAFORM Jenkins

]

urban{code}

e . — .
) IBMCloud g~ Microsoft amazon openstack vmware
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Envoy nepexsaTbiBaeT 3anpochl

/ container
- o - \/
container

coffee-sho barista
\_ P

[ &@ envoy H ,«\L@ envoy

\ A)olicies
[ Policy J




OtbpacbiBaeT TeNEeMETPUIO BbI3OBA

pod
container

- a - \/
container

\_ coffee-shop ) barista

[ &@ envoy H ,«\L@ envoy

report




Pilot ynpaBnseT envoy

pod

/ container
4 N 4 \/
container

\_ coffee-shop ) \ barista )
[ &@ envoy ] [ (.LQ envoy
config 7 7 R e certs




|stio apXUTeKTypa

Service A Service B

Ingress Gateway ﬁod

Egress Gateway
Internet 0 : A HTTP/1.1, HTTP/2, Internet
: gRPC, TCP with or
HTTP/1 .1, : without TLS
HTTP/2, gRPC, ‘ 0 HTTP/1.1,
TCP with or ‘ HTTP/?, gRPC,
without TLS TCP with or
without TLS
Policy checks
4 «
Discovery & Config X TLS certs
to Envoy to Envoy
: v PR
Pilot Policy Telemetry Citadel
| —>» data flow
Istio Control Plane

--==-» management flow
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