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JBOIIOUNA apPXUTEKTYP
NPUNOKEHUM



KpaTKaa uctopuA

"
1990's e 3
SPAGUETTI ARCHITECTURE

1‘-&_%

(aka Copy & Paste Mess)

L]
2000s
LASAGNA ARCHITECTURE

(aka Layered Monolith)

T
2010S
RAVIOLTI ARCHITECTURE

(aka Microservices)

1
2020s
RISOTTO ARCHITECTURE
(aka Serverless)




ApXUTEKTYpa nporpammHoro obecnevyeHus

CTpyKTypa cuctemsl

OnpeaenseTca apXMTEKTYPHbIMU CTUNAMMU U
naTTepHamm, TaKUMM KaK MUKPOCEPBUCHI,
MHOTOC/IOMHAA apXMTEKTypa U T.A4,.

ApPXUTEKTYpPHbIe
peLleHunn

OnpeaensatoT, Kak cMcTema A0/KHa 6bITb
noctpoeHa. OHM BKAtOYALOT B cebA
npaBuaa 1 orpaHUYeHus,
HanpasaeHHble Ha AOCTUXEHME
onpeaeneHHbIX apXUTEKTYPHbIX Liesiei

ApPXUTEKTYpPHbIE
XapPaKTEPUCTUKMU

HedyHKUMOHaNbHbIE TpeboBaHMS,
Hanpumep, MaclwTabupyemocTs,
OTKa30yCTOMYMBOCTb U T. A.

[MpuHUUNbI
NPOEKTUPOBaAHUA

PyKkoBoAasALMe yKa3aHUs, KoTopble
MOMOTatoT MPU CO34aHMUMU CUCTEMDI,
ABNAIOTCA NOAXOAAMM ANA PeLleHUs
TUNWUYHBIX 334au.

OREILLY"

Fundamentals of
Software

Architecture

An Engineering Approach

Mark Richards & Neal Ford




MOHONNUTHAA apPXUTEKTYpa

CTpyKTypa cuctembl

Bca cuctema — ato eanHoe
NPUNOXKEHUE, rAe BCE KOMMNOHEHTbI
paboTatoT BMecTe.

ApPXUTEKTYPHbIE peLleHunn

Mcnonb3oBaHMe eaMHOro CTeKa
TEXHONOTUM 1A BCETO NPUNOKEHMUSA

ApPXUTEKTYpPHbIe
XapPaKTEPUCTUKN
MpocToTa pa3paboTku, HO Npobaembl €

MacLITabnpyemocTbio 1
OTKa30YyCTOMUYMBOCTbIO.

MPUHUMMNbI NPOEKTUPOBAHMS

MoaynbHOCTb BHYTPU O4HOIO
NPUNOXKEHUA C PUCKOM BANAHUA
M3MEHEHWM Ha BCHO CUCTEMY




MONOLITHIC 1 MONOLITHIC 2 MONOLITHIC 3 MONOLITHIC 4

Client Application Application

Application Server
RDBMS RDBMS RDBMS RDBMS

Q svitla.com



MwuKkpocepBUCHAA apXUTEKTYypPa

CTpyKTypa cuctembl

Cuctema pasgeneHa Ha aBTOHOMHbIE
CepBU1Cbl, B3aMMOAENCTBYHOLLNE
yepes API.

ApPXUTEKTYPHbIE peLleHunn

Bbicokana Nnpon3BoaMTENbHOCTD 33
CYeT OTCYTCTBMA CeTeBbIX
B3aMMOAENCTBUIN MeXKay
KOMMOHEHTAMMU

ApPXUTEKTYPHbIE XapaKTEPUCTUKK

Nerkoe macwitabmpoBaHue u
BbICOKas OTKa30yCTOMYMBOCTb, HO
CNOXHOCTb YNpaBAeHus

MPUHUMMNbI NPOEKTUPOBAHMS

Kakabln cepBUC BbINONHAET OAHY
bYHKUMIO, yNpoLLaa M3MeHeHUe U
TeCTMPOBAHME




Products
Database

EinE

Client Applications

“ svitla.com

Inventory
Database

Orders
Database

Customers
Database

Shipping
Database



KTOp MoHonutHasa MukpocepBucHasa
' dPXUTEKTYPA dPXUTEKTYPAa
TpebyeTtca macwtabmnpoBaHme Bcen MacwTtabnpoBaHune oTaeNbHbIX
MacwTtabnpyemocTb
CUCTEMBI CepBUCOB
MpocTaa otTnagKa, HO CNOXKHOe Cl/CD ymeHbluaeT oWwnbKu, TpebyeT
NoopeprkMBaemocTb
06HOBNEHME BCErO NPUIOKEHNSA CNOXKHOrO MOHUTOPUHTA
" Cboi ogHoro moayna Moxet Bbi3BaTb | CH60M ogHOro cepBmca He BANAET Ha BCHO
OTKa30yCcTOMYNBOCTb i .
cboli Bcen cuctembl cuctemy
TexHonormyeckas o BO3MOKHOCTb MCNONb30BaHUA Pa3HbIX
Ncnonb3yeT 0gMH CTEK TEXHONOMNM 7
3aBUCUMOCTb TEXHOJIOTMM ONA KaXKA0ro cepeumca




MONOLITHIC MICROSERVICE
ARCHITECTURE ARCHITECTURE

User Micro- User Micro-

interface service interface service
P Data / P4 N\ \
Logic Access
Layer
Micro- Micro- Micro- Micro-
service senvice service service
@& o ® ] @
® & ® =) ®
@ ® [ @ ]

Data Base Data Base Data Base Data Base Data Base
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Buptyannsauma v
KOHTENHepbLI



Tunbl BUpPTYanmnsauum

Virtualization
0S-Level Full Para- Hybrid
Virtualization Virtualization Virtualization Virtualization
Mixed full and

Full Virtualization TP Software

with Hypervisor : :
o gy Assisted LS

Runs on bare metal Runs on host 0S



TpaAMLUMOHHAA U BUPTYabHAA apXUTEKTYPA

APPLICATION

OPERATING 5YSTEM

Traditional architecture

APP APP APP

05 05 05

VIRTUALIZATION LAYER

Yirtual architecture



YTo Takoe KoOHTenHep?



KoHTenHep 310 (Docker)...

KoHTeMHep — 3TO CTaHAApPTHaA eauHULLA NPOrpaMMHOro obecneveHus,
KOTOpas yNaKoBbIBAET KO, U BCE ero 3aBnucMmocTtun, obecneumnsan boictpoe m
HagEXHOe BbINONHEHNE NPUIOXKEHMA B PA3/INYHbBIX BbIUMCAUTENbHDBIX Cpeaax.
Ob6pa3 KoHTenHepa Docker — 370 NErkMi, aBTOHOMHDbIN, UCMOIHAEMbIN MaKeT
NporpamMmmHOro obecneyeHms, BKAOYALOLWNI BCE HEOOXOANMMOE ANA 3anyCKa
NPUNOXKEHUA: KOA, Cpeay BbINOSIHEHUA, CUCTEMHbIE YTUAUTbI, CUCTEMHbIE
6MBINOTEKM N HACTPOMKMN.

https://www.docker.com/resources/what-container/




Y10 Takoe OCI?

OCI (Open Container Initiative) - opraHusaumna cosgaHHana ana pa3paboTku u
BHEAPEHUA OTKPbITbIX MHAYCTPUAbHbIX CTaHAAPTOB BOKPYr pOopmaToB
KOHTEMHEPOB U cpea X BbiNoNHeHMA (runtime).

OcHoBHble cneunPuKaumu:

- runtime-spec - npeaensneT, Kak A0/KEH 3aMyCKaTbCA KOHTENHep,
npeacTasasowmii cobon ¢parnoByo CUCTEMY, KOTOPaA pacnakoBaHa Ha
ANCK

- image-spec

- distribution-spec

https://github.com/opencontainers



KoHTenHep ato (OCI)...

Cpeaa Ans BbINONHEHUA NPOLLECCOB C HACTPAaNBAEMOMN N30NALMEN U
orpaHN4YeHnAMU pecypcos. Hanpmumep, NpPoOCTPaHCTBA UMEH, TMMUTbI PECYPCOB
N MOHTUPOBAHUA — BCE 3TO 31€MEHTbl KOHTEMHEPHOW Ccpeabl.

Llenb cTaHAapTHOrO KOHTEeMHEepa — MHKaNCy/IMPoBaTh NPOrPaMMHbIiA
KOMMOHEHT U1 BCe ero 3aBMCUMOCTU B popmaTe, KOTOPbIi fBAsieTCA
CaMOZIOKYMEHTUPYEMbIM N MEPEHOCUMbBIM, TaK YTO /II06OIN COBMECTUMbIN
PaHTANM MOMKET 3aNyCTUTb ero 6e3 AoNoNHUTE/IbHbIX 3aBUCMMOCTEN,
He3aBUCMMO OT annapaTHoOM NaaTGopPMbl U COAEPKUMOTO KOHTENHEPA.

https://github.com/opencontainers/runtime-spec/blob/20a2d9782986ec2a7e0812ebe1515f73736c6a0c/
glossary.md#container



[lpenmyulectsa BupTyanmsaumum OC

Pa3geneHune pecypcos

MNo3sonset ogHon OC pa3aenntb
CBOW pecypcbl HAa HECKONbKO
M30/IMPOBAHHbIX Cpen, KaxKaan 13
KOTOPbIX PYHKLUMOHUPYET KakK

oTAe/NIbHAaA BUPTYa/ibHaAA Cpeaa
N3onaumnsa

b PEeKTUBHOCTb

BupTyanbHbie cpeabl NCNOb3YHOT
AOPO XOCT-CUCTEMbI, YTO AeNaeT Ux
JIETKOBECHbIMU U BbICTPbIMM

BMpTyaﬂbele cpeabl N30/INPOBAHDLI
APYyr OT Apyra, YTo npeaoTBpallaeTt

KOH}IMKTbI M NOBbILIAET
be3onacHoCTb




YTO TaKoe KOHTeUHep?

APPLICATION CODE ]

Process

bEPs/BIMs/LIBs/Pms/erILs

& C&ROUP
USER
,,,,,, FIL _

UTS

NET
mﬁ"
IPC




BupTtyanunsaumna\KoHTemHepmsaums

“Bare Metal”

Operabng System

Physical Senver

Virtualized
Virtual Virtual
Machine Machine

Hu

Hyperasor

Host Operating System

Physical Server

Containerized

Container Contaner Contmner

H IE."‘-{.

Host Operating System

Physical Server

Containerized on Virtualized

Virtual Machine Virtual Machine
Conlamner | Contamer Contasner

Guest Operating Gues! Operatng
Sysiem Syslem

Host Operating System

Physical Server



Image Immutability Principle

CONTAINER

CONTAINER

% glibc
CPU(R)

Memary (R)

High Observability Principle

process health |metr‘|cs

readiness I |tracing
liveness I | logs

Lifecycle Confermance Principle

SIGTERM PreStop

.................

CONTAINER 1 |l CONTAINER 2
Single concern Single concern

MHLUMUMbI NPOeKTUpoBaHua KoHTenHepoBs (OCI)

Process Disposability Principle

@rt; ; CONTAINER

Self-Containment Principle

CONTAINER

w3 pjing

awiy uny
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Kubernetes



[MTpobnembl A0 npuwectena K8s

CNnoXKHoCTb ynpasaeHuA
MacwTabupyembimm
cpedamm

CamoBoOCCTaHOB/IEHUNE U
OTKa30yCTOMYNBOCTb

OTcyTtcTBME
OpPKecTpaummn Ha ypoBHe
K/facTepa

banaHcHMpOBKa Harpy3Kku
n yrnpasneHune
TpadpUnKom



A pa3Be Docker-Compose He peLiunn
4acTb Npobnem?

MacwTtabupoBaHue

HeT noaaepKKM aBTOMaTUYECKOro
MacLITabnpoBaHUA KOHTEMHEPOB Ha
OCHOBE HarpysKku

YnpaBaeHue Ha ypoBHe
Knactepa

OrpaHMYeHO OAHUM Y3/10M,
OTCYTCTBME NOAAEPKKM ANA
yrnpaB/ieHUA KOHTeMHepamm Ha
HECKOJIbKMX cepBepax

banaHCcMpoOBKa Harpy3ku

basoBaa 6anaHcUMpOBKa, HET
BCTPOEHHOM Noaaep»KKn L7-
6anaHcMpoBKku (TpebytoTca
CTOPOHHME peLlueHus).

CamoBocCCTaHOBNEHUE

HeT aBTOMaTn4yeckoro
nepesanycka KOHTEMHepPOoB B
cnydae cboes.



Kubectl

Kubernetes

K8s API

kubectl




ApxutekTtypa Kubernetes

:---Developer

kubectl

API/
Dash-
board

Control Plane (Master Node) . API

etcd
(key-value store)

API| Server
ap:

Scheduler

End Users ---.
Kubernetes Cluster
8o o [N S I R e e e
Provider : Data Plane (Worker Nodes) @
: Worker Node 1 .

© -

Cloud Controller

;_,. 000

kubelet Container Runtime

Manager*

~

0000 O .

@ K8s Objects” @ kube-proxy

Worker Node 2

kubelet Container Runtime

1

Controller Manager

000 @ .

@ K8s Objects* @ kube-proxy




K8s - Control Plane

<J>| kubect

- OCHOBHaA MallWHa,
ynpasasatoLwas y3namu.
- OCHOBHas TOYKa BxoAa Master

'u'nﬂ BCEX Scheduler
dAMUHNCTPATUBHbIX Node

3ajau.
Kubelet
- OH oTBeYaerT 3a AP! Server

OPKECTPOBKY paboumx g

y3!108. @ Controller -
Manager Kube-proxy

B




etcd

ObecneymBaeT COrNMacoBaHHOCTb
NAHHbIX B KNacTepe, UCnoJib3yeTcs
ANA XpaHeHUA nHbopmaLmum o
cocTtoaHum Bcex ob6bekToB Kubernetes

kube-scheduler

AHanusupyeTt pecypcbl HoA U
TpeboBaHMA NogoB, YTOObI
onpeaenunTb, HAa KaKoW Hoae
[ONKeH ObITb Pa3BEePHYT KaxKabli
HOBbIM NOA, OTBETCTBEHHbIN 33
nAaHUpOBaHWe NOAO0B Ha HOAbI
Knactepa

K8s - Control Plane

kube-apiserver

CNy»XUT NHTEepdENCcCoOM MexKay BCEMMU
KOMMOHEHTAMM K/lacTepa N BHELLHUMMU
KIWEeHTaMU, Bannaupyert u
KOHUrypupyeT aaHHble APl-o6bekToB

kube-controller-manager

BbinonHseT poHOBbIE 33434M
ynpaBAeHus, Takne KaKk nogaepxaHue
¥Ke/laeMoro COCTOAHMA NoA0B, PEenuK,
KOHEYHbIX TOYEK U APYrMx 06bEKTOB B
COOTBETCTBUM C 3a4aHHbIMM
cneymduKaumamm



K8s — Data Plane

~
[ Pod-1 [ Pod-2 | [ Pod-3 |
o Worker Node BbliMoONHAEeT Container 1 Container 1 Container 1
3anpoleHHble master 3agaun. Lattne Contemner £
- Kaxkabi y3en KoHTpoaupyeTca .
MaBHbIM Y3/10M.
- 3anycKaet pods (coaepauwme T Sp—
KOHTEMHEpPbI BHYTPMW) . /
- 34eCb 3aMyCKaeTcA KOHTEMHEPHDbIN \
runtime, KOTOpPbIN OTBEYaET 33 Pod [ Pod2 J L Pod.3
Container 1 Container 1 Container 1
3arpy3Ky obpa3oB 1 3anyckK
o Container 2 Container 2
KOHTEeMHepOoB..

Container 3

DOCKER




K8s — Data Plane

kubelet Container Runtime

3anyck nogos, obecneyeHne nx paboTbl
n noanepaHme nx B 3a4aHHOM
coctoaHuun. Kubelet nonyyaet
MHCTPYKUUKM oT API-cepsepa un
ynpaBaAeT 3anyCKOM KOHTEMHEPOB
Yyepe3 KOHTEeNHepPHbIN runtime

3ar|yCKaeT N ynpasaaet XKM3HeHHbIM
LUK/TIOM KOHTeVIHepOB.

Pods kube-proxy
BbINoONHAOT NoNb30BaTENbCKUE ObecrneunBaet ceTeByto MapLIPyTU3aLMIO 1
NPUNOXKEHUA U cepBUCbl. MNoabl 6anaHCMPOBKY HarpyskM Mexay cepsucamm u
3anycKaloTcA Ha y3nax u obecneymsatoT nogamu. Kube-proxy nogaepuvsaet ceAsb
BbIMNONHEHME KOHKPETHbIX 3a4ay. MmeXxAay pasiniHbiIMU No4amMun 1 ceTeBbiMU

obbekTamu, ynpasnaa npasunamu iptables nam
ipVS B 3aBMCMMOCTU OT KOHOUTYpaLUUK.



Obuwan cxema (c KoMmeHTapusammn)

Controller Manager Cloud Controller

Cloud provider API*
Manager*

runs all built-in controllers, APl to manage cloud

]
L
]
]
]
! like Node or Replication runs cloud controller ! (AWS, Azure, GCP, ...)
1 Controller processes that take care of : resources
1 eqg. .
: Load Balancer endpoint or ]
. Storage volume allocation ! / Worker Node(s) \
1
: _@ watches for changes I [ /—-\
i \ watches for changes : kube-proxy
]
1 * . .| manages network
! ~ 4 . 1 connections to the
: Scheduler API server I node's Pods, e.g. using
' watches for 1 iptables rules
' distributes unscheduled | tracking state of all cluster [« Y,
1 workloads across the changes components and managing !
1 available worker nodes interactions between them ! 4 ™
1 Y. : kubelet
L
: : | Mmanages conlainers
' reads from / 1 “"|based on incoming Pod
watches for changes : 1 specifications
: 9 writes to : pe
1 ! o y,
1 1
' Cluster DNS* ! uses
1 ! Y
' etcd ,
provides in-cluster DNS [ . .
1 Container Runtime
' for Pods and Services, key value store for all 1
i i i 1
: ucsgallg ﬁé?\lr(lged :Jsmg cluster configuration data | runtime that
. re s plugin I implements the CRI,
1 I like CRI-O or
! - - Control Plane  * Optional Component X containerd
L 1
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[leknapaTuUBHbIXN NOAXOA,
k8s



ba3soBas ocHoBa k8s

Bce B Kubernetes
onpeaenserca c
MNOMOLLLbIO TEKCTOBbIX
dannos B popmate YAML
nnun JSON.

Mnatpopma 3anyckaer
o6pa3bl OCI
AEKNApaTUBHbIM
cnocobom, HacTpamsas
BCe yepes 3T ¢pannbl.

3TOT NoAX0oA4 UCNO/Ib3YETCA TaKKe
ANA HACTPOWMKM CeTEBbIX MPaBuI,
ayTeHTMPMKALMN, aBTOPU3aLMN
(RBAC) n apyrmnx acnexktos

N3yumB oAMH CUHTAKCUC U
cTpykTypy YAML/JSON, BbI
CMOXKEeTe YyNpaB/ATb BCEMU
acnektammn Kubernetes



Co3noaHne un ynpasieHune
KoOHTenHepamu B Docker

: FROM python:3.7
FROM alpine:3.15.4 WORKDIR /myapp
RUN apk add ——-no-cache mysql COPY src/requirements.txt ./

RUN pip install -r requirements.txt

COPY src /myapp

CMD [ "python", "mysql-custom-client.py" ]

ENTRYPOINT ["/usr/bin/mysqld"]

docker build -t my-mysql-server .

docker run -d --name mysql-server my-mysql-server



Co3gaHune n ynpasaeHne KoHTeMHepamm B

apiVersion: vl
kind: Pod
metadata:

name: mysql-pod
spec:

containers:

- name: mysql-server

image: myregistry.com/mysql-server:v1.0

kubectl apply -f mysql.yaml

apiVersion: vl
kind: Pod
metadata:
name: python-client-pod
spec:
containers:
- name: python-client
image: myregistry.com/python-client:v1.0
command: ['tail','-f',"'/dev/null']




[eknapaTtvBHbIM npaxon k8s

KoHpurypaumu aBTOMaTUYECKM
coxpaHatotca 8 YAML- nogaepXunBaeT U
dannax n onncbiBatoT ctabunmsmpyet
eflaemoe CoCToAHMme COCTOAHME KNacTepa Ha
CUCTEMDI. OCHOBE 3TUX ONMUCAHN

d Kubernetes cam pelaert, rae u Kak 3anyckaTb
KOHTEMHEpbI.

d Knactep nopaepunsaet 3aaHHOE COCTOAHME AasKe
npu cbosx.

 Nerko macwTtabuposaTb 1 ynpasaaTb 60abLIMM
KO/INYEeCTBOM KOHTEMHEPOB.



ba3oBaa TepMUHONOTUA

1. CNI (Container Networking Interface) u CSI (Container Storage Interface) — ceteBoit nHTepdeic KoHTeliHepoB U MHTepdEC XpaHUauLa aas
KOHTEelHepOoB COOTBETCTBEHHO. [103BOAAIOT NoAKAoUYaTb Moaynn Pod (c KoHTelHepamm), paboTtaolime B Kubernetes, K cetam 1 XpaHUAULLAM.

2. KoHTeiHep (Container) — o6pa3 Docker nnu OCI (Open Container Initiative), KOTopbIit 06bIYHO 3aNyCKaeT NPUIOMKEHME.

3. Mnockoctb ynpasneHus (Control plane) — mo3r knactepa Kubernetes, ocyliecTsaatowmii n1aHUPoBaHUE KOHTEMHEPOB U YNPaBAAOLLUNA
obbekTamu Kubernetes (KoTopble MHOTAA Ha3biBalOT MacTeEP-06bEKTAMMU).

4. Habop nemoHoB (DaemonSet) — aHanor pa3sepTbiBaHuUA (Deployment), HO BbIMONHAETCA Ha KaXKAOM y3/ie Knactepa.
5. PasBepTbiBaHMe (Deployment) — Habop moaynel, KoTopbiMmu ynpasnset Kubernetes.

6. kubectl — MHCTPYMEHT KOMaHAHOM CTPOKU AN B3aMMOAENCTBUSA C NaHenbto ynpasneHns Kubernetes.

7. kubelet — areHT Kubernetes, paboTatowmii Ha y3nax Knactepa. ObecneynBaeT Noaaep KKy NA0CKOCTM yNpaBieHus.
8. ¥3en (Node) — malumHa, Ha KoTopoW 3anyLeH npouecc kubelet.

9. OCI (Open Container Initiative) — 06wWwmit popmaT 06pasa Ana co34aHUA BbIMOAHAEMbIX aBTOHOMHbIX NPUAOXKEHWUI. TaKKe Ha3blBaeTcA
obpasamu Docker.

10. Pod (Moaynb) — 06beKT Kubernetes, MHKancynMpyoLLmMin KOHTeHep.



13 6byneTt B KaHane telegram.
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A Ha ceroaHAa Bce.
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