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O 4yem norosopum

* Y10 Takoe Cloud-Native

* be3 4Yero 9To HEBO3MOXHO

» Kak mbl cTaHoBunuckb Cloud-Native
* [loyemy Teopus obrieryaet Xn3Hb

* BHeapeHune DevOps npakTUK CHU3Y
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TunnyHbIn Storage

Business logic

Middleware

Hardware Abstract Level
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TunnyHbIn Storage

\ Business logic

Middleware

Hardware Abstract Level
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O0O0 MHe

- Senior Software Engineer
* Dell EMC
*ECS

- Bepto B DevOps = Engineer
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/R

e Replace application with SaaS service
Replace e Build cloud native application with similar/improved
characteristics and features

UemouHuk: D. S. Linthicum, "Cloud-Native Applications and Cloud Migration: The Good, the Bad, and the Points Between," D@LLTeChmo\ogies
in IEEE Cloud Computing, vol. 4, no. 5.
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/R

Replace application with SaaS service
Build cloud native application with similar/improved
characteristics and features

Develop and productize common business and technical services
Consolidate similar applications and services services

UemouHuk: D. S. Linthicum, "Cloud-Native Applications and Cloud Migration: The Good, the Bad, and the Points Between," D@LLTechmo\ogies
in IEEE Cloud Computing, vol. 4, no. 5.

Internal Use - Confidential 90f96  © Copyright 2020 Dell Inc.



/R

e Replace application with SaaS service
Replace e Build cloud native application with similar/improved
characteristics and features

» Develop and productize common business and technical services
e Consolidate similar applications and services services

e Targeted changes to the application to address issues; leverage
Refactor the cloud
e Revise applications to leverage common services

UemouHuk: D. S. Linthicum, "Cloud-Native Applications and Cloud Migration: The Good, the Bad, and the Points Between," D@LLTechmo\ogies
in IEEE Cloud Computing, vol. 4, no. 5.
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/R

Replace application with SaaS service
Build cloud native application with similar/improved
characteristics and features

Develop and productize common business and technical services
Consolidate similar applications and services services

e Targeted changes to the application to address issues; leverage
Refactor the cloud
e Revise applications to leverage common services

* Move to more cloud-aligned technology and platform services

R letaterin * Integration with cloud operations and monitoring

UemouHuk: D. S. Linthicum, "Cloud-Native Applications and Cloud Migration: The Good, the Bad, and the Points Between," D@LLTechmo\ogies
in IEEE Cloud Computing, vol. 4, no. 5.
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/R

e Replace application with SaaS service
e Build cloud native application with similar/improved
characteristics and features

» Develop and productize common business and technical services
e Consolidate similar applications and services services

e Targeted changes to the application to address issues; leverage
Refactor the cloud
e Revise applications to leverage common services

* Move to more cloud-aligned technology and platform services

R letaterin * Integration with cloud operations and monitoring

e Lift and shift, minimizing changes, virtualization replatforming
e Physical to Virtual to Cloud (P2V2QC), Virtual to Cloud (V2C)

Rehost

UemouHuk: D. S. Linthicum, "Cloud-Native Applications and Cloud Migration: The Good, the Bad, and the Points Between," D@LLTechno\ogies
in IEEE Cloud Computing, vol. 4, no. 5.
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/R

e Replace application with SaaS service
e Build cloud native application with similar/improved
characteristics and features

» Develop and productize common business and technical services
e Consolidate similar applications and services services

e Targeted changes to the application to address issues; leverage
Refactor the cloud
e Revise applications to leverage common services

* Move to more cloud-aligned technology and platform services

R letaterin * Integration with cloud operations and monitoring

e Lift and shift, minimizing changes, virtualization replatforming

Rehost « Physical to Virtual to Cloud (P2V2C), Virtual to Cloud (V2C)

Retain e | eave apptication as-is; do not move to cloud

UemouHuk: D. S. Linthicum, "Cloud-Native Applications and Cloud Migration: The Good, the Bad, and the Points Between," D@LLTeChno\ogies
in IEEE Cloud Computing, vol. 4, no. 5.
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/R

e Replace application with SaaS service
Replace e Build cloud native application with similar/improved
characteristics and features

» Develop and productize common business and technical services
e Consolidate similar applications and services services

e Targeted changes to the application to address issues; leverage
Refactor the cloud
e Revise applications to leverage common services

* Move to more cloud-aligned technology and platform services

R letaterin * Integration with cloud operations and monitoring

e Lift and shift, minimizing changes, virtualization replatforming

TEleE « Physical to Virtual to Cloud (P2V2C), Virtual to Cloud (V2C)

Retain e | eave apptication as-is; do not move to cloud

Retire e Application end of life

UemouHuk: D. S. Linthicum, "Cloud-Native Applications and Cloud Migration: The Good, the Bad, and the Points Between," D@LLTechno\ogies
in IEEE Cloud Computing, vol. 4, no. 5.
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Kecapto kecapeso — Cloud’y cloud’Hoe

UHaycTpus Hay4Hoe coobuecTBO

©IEEE

Advancing Technology
ity

CLOUD NATIVE

COMPUTING FOUNDATION
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CNCF — Technical Oversight Committee

* Onpepnenenne TexHn4veckoro BnaeHmnst CNCF
* [NpnHATNE HOBbIX NpoekToB B CNCF
* OnpepeneHne obwunx npakTuk ana npoektos CNFC

 github.com/cncf/toc

D<A L Technologies
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https://github.com/cncf/toc

CNCF - onpepgenerue Cloud-Native

https://qgithub.com/cncf/toc/blob/master/DEFINITION.md

» [InHamunyeckue cpeabl

» KOHTENHEPLI, CEPBUCHbIE CUTA, MUKPOCEPBUCHI,
HensmMmeHsemasa MHpacTpykTypa, u T.4.

 HapexxHaa aBTomaTnlaumus

* 3Ha4YnTENbHbIE NUBMEHEHUSI C MUHUMATIbHBIMU YCUIMNAMMU
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https://github.com/cncf/toc/blob/master/DEFINITION.md

HHTepecHaa Teopua




Hay4yHoe coobLecTBo

Kputepuu ans otéopa cratbu

* LinTnpyemocThb ctaTtbu
* NHpgekc Xuplua aBTOpOB

* MecTo nybnmkaumm
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Hay4yHoe coobLuecTBo

Google Akapemus

CtaTbm

3a Bce Bpems
C 2020

C 2019

C 2016
Bribpate patsl

Mo penesaHTHOCTW
Mo pare

v BKIKOYAA NareHTb
v nokasatb uuTaTbl

Co3aaTh onoBellieH1e

cloud native n

Peaynsratos: npumepHo 1 210 000 (0,04 cek.)

Microservices architecture enables devops: Migration to a cloud-native
architecture

A Balalaie, A Heydarnoori, P Jamshidi - leee Software, 2016 - ieeexplore.ieee.org

This article reports on experiences and lessons learned during incremental migration and
architectural refactoring of a commercial mobile back end as a service to microservices
architecture. It explains how the researchers adopted DevOps and how this facilitated a ...

Yr 99 LUutupyetcs: 353 [loxokue cTaTbl Bcoe Bepcun cTaTbu (9)

Migrating to cloud-native architectures using microservices: an experience
report

A Balalaie, A Heydarnoori, P Jamshidi - ... on Service-Oriented and Cloud ..., 2015 - Springer
Migration to the cloud has been a popular topic in industry and academia in recent years.
Despite many benefits that the cloud presents, such as high availability and scalability, most
of the on-premise application architectures are not ready to fully exploit the benefits of this ...
Yr 99 LUutupyercs: 133 Toxoxue ctatbl  Bee Bepcum cratsu (9)

Kubernetes and the path to cloud native

EA Brewer - Proceedings of the Sixth ACM Symposium on Cloud ..., 2015 - dl.acm.org

We are in the midst of an important shift to higher levels of abstraction than virtual machines.
Kubernetes aims to simplify the deployment and management of services, including the
construction of applications as sets of interacting but independent services. We explain ...

Y¢ 99 LUutupyerca: 85 Moxoxue cTatb  Bce Bepcuw cTaTbhi (2)

Understanding cloud-native applications after 10 years of cloud computing-a
systematic mapping study

N Kratzke, PC Quint - Journal of Systems and Software, 2017 - Elsevier

It is common sense that cloud-native applications (CNA) are intentionally designed for the
cloud. Although this understanding can be broadly used it does not guide and explain what
a cloud-native application exactly is. The term “cloud-native” was used quite frequently in ...

Y 99 LUutupyetca: 89 MMoxoxue cTaten Bce Bepoun ctatbh (3)

“®, Mot npochunb

[PDF] imperial.ac.uk

[PDF] arxiv.org

[PDF] researchgate.net

Internal Use - Confidential
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Hay4Hoe coobuiecTtBo — Cloud-Native Application

- PacnpeoeneHHoe
* MacwTabupyemoe
* MunkpocepsucHoe

* [InHaMmn4yecku ynpaesnsemoe

D<A L Technologies
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Hay4Hoe coobuiectBo — Cloud-Native Architecture

MpuHUMNbI MatTepHbI

* CepBUC-OPNEHTUPOBAHHOCTb
* Buptyanusaumga

- HeonpeneneHHoCTb - IMHamMmnyeckne mogenu

——> * Mukpocepsuchl
——>

* AQanTuBHOCTb « KoHTponnepobl ¢ obpatHom
CBA3bI0
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Oobwasa mbicrnb, a Anga Hac rnaBHas
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O6Lwas mbicrnb, a Ang Hac rnaBHas

S50

be3 DevOops -
HeT Cloud-Native
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MoHonuT




PedhakTopuHr

I

PacnpeaeneHHasn
KOMaHApa
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ManeHbkun war otT MOHONnuTA...

* OtoenbHble Dockerfile

- OT1oenbHble Makefile ¢ oguHakoBbiM Tapretamu p—  «Labnom»

* OToenbHble Jenkinsfile

Y Kaxgoro csown entrypoint

D<A L Technologies
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entypoint.sh

#!/bin/sh

PROCESS_NAME=‘process’

trap ' _on_sigterm ${PROCESS_NAME} ${SERVICE_ PID}' SIGTERM

# Start services
/bin/.. file:/../conf/...xml &

SERVICE_PID=%!

if [ $LOG_DIRECTION == 'stdout' ]; then
ln -sf /dev/stdout /../logs/${PROCESS NAME}.log
fi

wait "$SERVICE_PID"
D&A L Technologies

Internal Use - Confidential 310f96  © Copyright 2020 Dell Inc



[Togaepxka co cTopoHbl Automation KomaHabl

'component-master-build': [ http//bltl\//|0b dsl

// script

scriptPath: '../build.Jenkinsfile’,
// parameters

branchName : 'master

// flags & arguments

repo : 'git!

refspec Y,

// generator

quietPeriod 1 0,

concurrentBuild: false,

logRotator : ['90', '30', '14', '30'],
disabled : false,

trigger [,

D<A L Technologies
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http://bit.ly/job_dsl

docker

D&A L Technologies
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12 dpaKkTopOB

1. KogpoBas 6asa 7. NpuBdA3Ka NOpTOB
2. 3aBMCUMOCTHU 8. Mapannenusm
9. YTnnnampyemocTb

10. MNapuTeT paspaboTkn/paboThl
4. CTOpOHHME CryXObl NPUNOXEHWS]

5. Cbopka, penus, BbiMorHeHne 11. XKypHanunposaHue
12. 3agayun agMUHUCTPUPOBAHUA

3. KoHourypauus

6. INpouecchbl

D&A L Technologies
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https://12factor.net/ru/

12factor.net/ru/

12 dpakTOpOB

1. KogoBas ba3sa opTOB
3M
OCTb

3paboTKn/padoThl

2. 3aBUCUMOCTH
3. KoHourypauus

4. CTOpOHHME cny

aHue
NHUCTPUPOBAHNSA

5. Cbopka, penums,
6. INpouecchbl

D&A L Technologies
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12 (ba KTOPOB 12factor.net/ru/

1. KogoBasi 6asa 7. NpuBdA3Ka NOpPTOB
2. 3aBMCUMOCTHU 8. Mapannenusm
9. YTnnnampyemocTb

3. KoHourypauus
10. NMapuTeT paspaboTkn/paboThl

4. CTOPOHHME CryXObl NPUMNOXEHWS]

5. Cbopka, penus, BbiMorHeHne 11. X)XypHannposaHue

6. Mpoueccsl 12. 3agayn agMUHUCTPUPOBaAHUA
B - XOpOLLO
M - Tak cebe

M - eCTb Kyaa pacTti D&AL Technologies
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https://12factor.net/ru/

2. 3aBUCMOCTU

docker

|

D<A L Technologies
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3. KoHourypaumm

b
=

Cpeaa BbINOJIHEHUA

D&A L Technologies
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4. CTOPOHHME CIyXObl

Production
deploy

Outbound
email service

Attached
resources

Internal Use - Confidential

WWA
—— ¢y aws marketplace

Google Cloud Platform

D<A L Technologies
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5. Cbopka, penna, BbINofHEHNE

Production

D&A L Technologies
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9. YTUnn3anpyemocTb

2 e
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10. MapuTeT pa3padboTkn/paboTbl NPUNOXKEHUS
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11. KXypHanunpoBaHune

Dl —— =7

D&A L Technologies
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11. KXypHanunpoBaHune
#!/bin/sh

PROCESS_NAME=‘process’

trap ' _on_sigterm ${PROCESS_NAME} ${SERVICE_ PID}' SIGTERM

# Start services
/bin/.. file:/../conf/...xml &

SERVICE_PID=%!

if [ $LOG DIRECTION == 'stdout' ]; then
In -sf /dev/stdout /../logs/${PROCESS NAME}.log

fi

wait "$SERVICE_PID"
D<A L Technologies
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. TONbKOHERB'DANN



Ho n 310 He Bce

13. HabnaaemocTb 17. NpoBepsaemMocCTb
18. besonacHocTb
19. N'amepumMocCTb

14. MNnaHmpyemMocCTb/NPOrHO3NpPyeMOCTb
15. O6bHOBNSAEMOCTb

16. MMHMMYM npuBUNernun
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Ho n 310 He Bce

13. HabnogaemocTb 17. NpoBepsaemMocCTb
18. be3sonacHocCTb
19. lamepumMocCTb

14. NnaHnpyemMocTb/NPOrHo3nMpyemMocTb
15. ObHOBNSAEMOCTb

16. MMHMMyM npuBUnernun

I - XOpPOLLO
M - Tak cebe
M - eCTb Kyaa pacTtu

D&A L Technologies
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13. HabnwpgaemocTb

D&A L Technologies
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14. NnaHnpyemMocTb/NPOrHO3nMpPyeMOCTb

ram] (30
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15. ObHOBNAEMOCTb

ca§EIN
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17. NpoBepsaeMoCTb

D&A L Technologies
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Kak mbl coenanu Cloud-Native Architecture

- Opyrne npuHUMNbI U NATTEPHbI 04EBUAHbI

S

Reconciliation loop
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XOoTenun caenaTtb navnanHbl

PR
Validation

Acceptance

D&A L Technologies
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DevOps Boomer DevOps Zoomer
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DevOps namepsaem

* DevOps HeceT LeHHOCTb ansa busHeca

- Kak ee HanTn?
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[Oe B3aTb UndpbI?

«Accelerate State of DevOps Report»

* Tunbl NepmOopPMepPOB: * 4 KNOYEBbLIX METPUK
—Low —YacToTta pa3BepTbiBaHUA
—Medium —Bpewms umkna paspaboTku
—High —Bpemsa BoccTaHOBNEHUS

—Elite —YacTtoTra oTkasos

D&A L Technologies

nternal Use - Confidentia



Aspect of Software Delivery Performance® High Medium Low

On-demand Between once Between once Between once
{multiple per day and per week and per month and
deploys perday] once per week once permonth  once every six

manths
Less than Between one Between one Between one
one day day and week and month and

one week one month six months

Less than Less than Less than Between one
one hour one day® one day® week and

one month
0-1594%¢ 0-15%54 0-15%54 46-60%

UcmouHuk: Accelerate State of DevOps Report 2019
D<A L Technologies
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[lncnosnuuns

DevOps Zoomer DevOps Boomer

+ Pa3bop pesynsratoB TECTOB * [pmBbIYKaA «KOHBENEPHOW»

* [1pouecc Bokpyr npobrem paspaboTky

* Mano 3anHTepecoBaHHOCTU B

« XoTenu npo3padvyHoCTb
PO3p bbicTpoM puadeke

 NMocenenu B on-call
* He nblTanucek caenartb npouecc

- End-to-end ownership NpO3payvHbIM

D&A L Technologies
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3asaABUSIN O CBOUX HAMEPEHUSX

* Mbl xoTuM genatb DevOps
* byaem HaxoouTb nNpobnemsol
* bbICTPbIN Prabek n penmaobl
* [1po3pavyHOCTb

- Obewanu nomo2ame




Onpegenunun KTo Hag Yyem paboTtaeT

* 3HaTb KTO 1 YTO pa3pabarbiBaeT
» 3HaTb KTO BMHOBAT B Npobnemax

* GitHub owners

D<A L Technologies



Ha4vanu ctponTtb nannnaviH

- Caenanu Ans cBoux KOMMOHEHT
* [lomornu c bungamm onga gpyrmnx
» XoTenun genatb aBTOMaTUYECKN N DbICTPO

* He 6osinncb BUAETH KpacHble bunabl

D&A L Technologies
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Hayanu ctpontb nannnavH

@ jenkins APP 3:33 aM
Job |G- ster-build”, build [

Status Started by
— Failure SCM change
Duration Committers

7 min 4 sec I
— . .- 36 replies Last reply 4 days ago

D&A L Technologies
Internal Use - Confidential 70 0f 96 © Copyright 2020 Dell Inc



[Touemy Mbl nomornun?

* Mbl ogHa komaHaa
* 3HaNnu, YTO y HaC NOABUTCA UHTerpauus
* Bce cTpounock, YTo UAET B UHTErpauuto

* PaccTtaBuT BCe Ha CBOU MecTa

nternal Use - Confidentia



[TloaBunacb MHTEerpauung

* [1po3payHoCTb

» [luckyccus:
— onucaHwe npobnemsl
— YNOMWHaHME YenoBeka

» [locTyn K KaHany y Bcex
- Bonpocsbl npo nageHna Ha daily

* [Ipedrno)xeHus1 o noMmouw,u

Internal Use - Confidential 72 of 96

o

jenkins APP 12:45 pp

Job "R master-ci®, build #130

Downstreams

operator-master-ci-small - €) 34 min @J 33 min)
operator-master-ci-micro - €@ 34 min [@ 34 min)
operator-master-ci-default - (, 25 min {@ 34 min)
@channel

Status Started by

Failure User fedor.chemashkin
Duration

36 min

D&A L Technologies

© Copyright 2020 Dell Inc












[Touemy n3o0bpenun koneco?

» OTCyTCTBME «HACTOALLUUX» PENN30B
- onro nony4yanun conabek

- EcTb kKyaoa genatb «CD»

D<A L Technologies
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Cem 0en — oguH oTBeT

PRODUCTION

- Fake it till you make it:
— WMHTerpauuns — pre-production
— Longevity — production

* [Ipobnembl U3 «Production» BoCcnpnHUMaeM, Kak pearnbHble

D&A L Technologies



Tak noyemy xe Mbl N300penmn Koneco?

*YMHbIe Noam yXxe BCe cKasanu

D<A L Technologies
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pLD"

K You build It

you run it”

(c) Werner Vogels,
VP& CTO Amazon

Mtechcast.com

D&A L Technologies



KTo Takme Elite nepdopmepbl

» Ownership — amouuns n 06s3aHHOCTb

* B X MHTepecax genartb Kog Ka4ecTBEHHeE:
— TeCTbl
— JINHTEPbI
— METPUKHA

* On-call/6nokepsl/nnucaTb TECTHI
* OwmnbaTbCca He CTpaLLHO

D&A L Technologies
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Yto nonyynnun?

MHTerpaumnsn

Stage 1 Stage 2 Stage 3

Stage 1 Stage 2 Stage 3

D&A L Technologies
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UTo nonyuunu

K

Stage 1
T

Stage 1

o)

?

K

Stage 2

Stage 2

K

o)

A

a

K
K

Stage 3

K
K

o)

A

MHTerpaumnsn
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[Tony4ymnnu npennoxeHune

UHTerpaumnsn

Stage 1

Stage 1

Stage 1

D&A L Technologies
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Kyoa ganbLue?

* «[1obnTb» BymepoB
- Coenartb ocTtaBlimecs dpaktopbl

*“To infinity and beyond”

D&A L Technologies
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DevOps MeTpukn

MHTerpaumnsn

Stage 1 Stage 2 Stage 3

Stage 1 Stage 2 Stage 3

D&A L Technologies

Internal Use - Confidentia






BbiBOAbI

*Cloud’y cloud’'Hoe

*[1po3payHoCTb

*YeTkun ownership, KOTOpbIN HY>KHO NMPUBUTL
* OwmbaTbca He CcTpaLLHO

* IamepATb npoLecchbl

D&A L Technologies
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€S

- 5. OW, HE NOXPEHY NN?
5N g D,EHAEM U HA TOM CRACUBO.

KTO TAM [IEPBbIN, A?
HEMb351 Y OENATb NAUMIIAUHTIPSMO?

e nu KOCOITIA3bIN, 110n.
; = :

- ’PEAanO 3AMNAPUIICSA YXE
TYOA-CIOOA LLAPAXATbLCSA
Mo NAUMNANHY.

A LWEPCTAHOW BOJNYAPA,
BOXE, KAK A XOPOLL,
KAK MOLLIHbI MOW NAUMJIAHbI!
g ?S,_mzn & % .

_ #i® X3, MOXKET KTO-TO KOCOﬁO’%Fl '
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Uuayctpus HayuHble cTaTbu

D. S. Linthicum, «Cloud-Native Applications and
Cloud Migration: The Good, the Bad, and the Points

* bit.ly/job dsl Betweens»

« A. Balalaie «Microservices Architecture
Enables DevOps: Migration to a Cloud-Native
Architecture»

« 12factor.net/ru/

» https://aws.amazon.com/blogs/enterpr
ise-strateqy/enterprise-devops-why-
you-should-run-what-you-build/

« Migrating to Cloud-Native Architectures
Using Microservices: An Experience Report

+ Understanding cloud-native applications after
10 years of cloud computing - A systematic
mapping study
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