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AHOTAIA

VY naniit Kypcosiit po6oTi O6yi0 po3risHyTO, 10 Take nporec CI/CD Ta saxi
npoOjemMu BiH BUpillye. Byno po3risiHyTo JesKl pillleHHA ISl HaJlallTyBaHHS
CI/CD, posrmsaHyTo iXHI IUTFOCM Ta MIHYCH, Ta y SKHX CHUTYyaIlisix Kparie

BUKOPHCTOBYBATH OJIHE PIIIICHHS YU 1HAKIIIE.



Beryn

Continuous integration, continuous delivery un deployment (CI ta CD) - e
MPOIIECH, IO JOTIOMAararTh OyAyBaTH, TECTyBaTH Ta PEII3UTH IMPOTPaMHE
3a0€3IeueHHsI.

Le#t migxig HaOpaB BETUKY IMOMYJAPHICTh, 1 MPOEKTH 3 HAJAIITOBAaHUMU
CI/CD mpouiecamu J03BOJISIFOTH pO3POOHUKAM IIBHIIIE MUCATH KO, @ BIAMOBITHO
KOMaH/1 - MIBUIIE BUITYCKATH HOBUM (DYHKITIOHAI.

MeTta naHoi KypcoBoi poOOTH - Bu3HauuTH, mo take CI/CD, ans goro Horo
BUKOPHCTOBYIOTh, 3pOOUTH OTJISA]] ICHYIOUMX PIIIEHb Ta MOPIBHATH iX.

Poboty nmoaineHo Ha 2 po3aiiu:

VY nepomy po3Aunl po3riISIHYTO TeopeTruyH1 BigomocTi, o take CI/CD ta
JUTSL 4OT'O 1€ BUKOPUCTOBYETHCS.

Y npyromy po3aini Oyae po3mISIHYTO Ta IMPOTECTOBAHO JESKI 1CHYHOY1

pimenns aiisa CI/CD.



Po3aia 1: o Take CI/CD?

[lepm HiX mepedTH 1m0 Orisay pimensb, ski BupimyTh CI/CD, Tpeba

HacamImepe] BU3ZHAUYMTH, 1110 03Haudae adpesiatypa CI/CD.

Continuous integration

Opna 3 BenMUKUX MPOOJIEM B PO3poOIl MPOrpaMHOTO 3a0€3MMEUCHHS I1e
1HTEerpalist Koay BiJl pI3HUX pO3pOOHHUKIB, TOOTO MPOLEC, KOJIU JIFOAX MOYUHAIOTh
“snmuBaTH’ KOJ 13 PI3HMX TUIOK B ojHY. Lle He € mpoOieMoro NI MOOJAMHOKUX
PO3pOOHMKIB, ajie KOJIU 0araTo JIr0AeH MpalroTh HaJl CIJILHOK KOJIOBOK 0a3010,
IPU IHTErpallisix 4acTo TPAIUIAIOTHCA KOHMIIKTH Y1 TOMIJIKH.

Tepmin “Continuous integration” Brnepiie O0yB 03Byuenuii ['paai byuem mie B
1991, Ta 3 yacom #oro TiIymMadeHHs €BOJIOIOHYBaO. [1]

Ines CI B ToMy, mOO 3MEHIIMTH KUIBKICTh MPOOJEM TIiJ Yac TaKux
iaTerpaniid. [{poro MoXxHa qOCITTH, SIKITO 1HTErpaii OyIyTh MPOBOJAUTHCS YaCTO,
TOOTO KOXKEH pO3pOOHUK Oyje 10/1aBaTH CBOI 3MIHU JI0 CHUIBHOTO PEMO3UTOPIIO SIK
MIHIMYM pa3 Ha JIeHb, ajie¢ UMM YacTillle - TUM Kpaie. TakuM YHMHOM KIJTBKICTh
3MIH B MeXaxX OJHI€T iHTerpallii 0y1e HEeBEIUKOI, 1 SIKIII0 BUHUKAE KOHMIIKT, HOTO
OyJie pOoCTiIe po3B’sI3aTH.

[Matpix Konasenn y kuu3i “"Code Leader: Using People, Tools, and
Processes to Build Successful Software” onmcye nporec Continuous integration sik
“IHTErpyBaTH 3MIHU SIKOMOTA paHiIe 1 yacTime”.

€ Hallp MpaKkTHK Ta MPaBWJ, SKUX CIIA JOTPUMYBATHUCS MPH IMIUIEMEHTALl]
CI[2]:

- BukopucTtoByBaTH CHCTEMY KOHTPOJIIO BEpCiii



- bingu maroTh OyTH aBTOMaTHU30BaHI1

- O@yHKioHaN Mae OyTH MOKPUTHUIA TeCTaMu

- KowmiTu 1o ciapHOTO perno3uTopito poOisThCs MIHIMYM pa3 Ha JeHb

- Ilpu x0XHOMY KOMITI aBTOMAaTUYHO CTBOPIOETHCS O Ta 3alyCKaeThCs
Ha0l1p TECTIB

- binau ta Tectu MaroTh NPOXOAUTH MBUIKO (10 10 XBUITUH)

Baxnusa ines B Tomy, mo nporec Cl mae OyTu aBTOMaTH30BaHUM. KO
Oing He Moke OyTH YCIIIIHO CTBOpEHUM, a00 TECTH HE MPOXOAATh, TO
PO3pOOHMKAM Ma€ MPUUTH MPO 1€ MOBITOMIIEHHS, 1 BUMPABJICHHS MOMUJIKH Mae
HaWBUIIUI TPIOPUTET.

3azBuuaii iporiec Cl BinOyBa€eThCs B TaKiil MOCITiOBHOCTI:

1. Po3poOHUK BHOCUTH 3MiHH JI0 KOJIy PENO3UTOPIsS

2. Cl-cepBep 0auuTh 1i 3MiHHU (11O TpUTEPY, A00 caM NEPIOTUIHO POOUTH
HEPEBIPKY)

3. Cl-cepBep poOuTh OLIa TPOEKTYy, 3allyCKa€ TECTH, JOTye BCI
pe3ynbTaTu. SIKIIO cTanacs MOMMIIKA - 3TiIHO 3 HaJAlITyBaHHAMU
BIIMIPABISETHCA  TNOBIJOMJIEHHS pO3POOHMKAM Ha TMOIITY, B
MECEHKEP TOIIO

[lepenik gesikux nepesar, ski Hagae Cl:

- 3MeHIIEHHS PU3HKIB - 3aBISKA YacCTUM IHTErpalisiM, sKi poOIsIThCS
HEBEJIMKUMM YaCTUHAMM, MPOCTIIIE 3HAUTH MICLIE B KOJII, SIK€ CIPUUYUHUIIO
MOMUJIKY

- ABTOoMarm3ailis pPyTMHHUX TMPOIECIB - TaKuX SIK OUIJ, TECTyBaHHS Ta
ACTUION MporpamMHOro 3abe3nedeHHsl JormoMarae 30epertd 4yac 1 3MEHIIYe

PHU3HK JIIOJICHKOTO (PaKkTopy



- 3azBuuail mporiec CI 3Mylrye po3poOHHMKIB MHCATH KO, SIKMM € OuUIbIl
MOJIYJIbHUM Ta MEHIII KOMIIEKCHUM

- Kop mokpuBaeTbcs TecTamu

- 3aBXIu JOCTyHHa “‘TemepimHs’ Bepcis MPOAYKTY, SIKy MOKHa TECTyBaTH,
MOKAa3aTH 3aMOBHUKY YH 3aJCTUIOITH J0 MPOIAKIITHHY
Cl Ttakox mOTpeOye MEBHOI KIUIBKOCTI pecypciB, HEOOXIAHMX ISl HOro

HaJIamTyBaHH:A[ 3 ]:

- Tectu maioTe OyTH HamucaHi Al BCHOIO HOBOTO (PyHKIIOHANTY Ta IS
Oardikcis

- Tpeba namamrtyBatu CI cepBep, sikuii Oyne BiANOBITAILHUM 3a OLIA Ta
3aITyCK TECTIB JJIsl MPOEKTY MPH MOSIB1 HOBUX KOMITIB

- Po3poOnmkam Tpeba dacTime MEpPHKUTH CBOi 3MIHHM IO OCHOBHOTO
PENO3UTOPI0, MPUHAWMHI pa3 Ha JIeHb, 110 HE 3aBXKIM MOXKE BIaBaTUCS

- Ha nanamryBanns CI TpeGa 101aTKOB1 KOIITH - IJIATUTH 32 00UKCITIOBAIBHI
pecypcu, MokIUBO 3a Jinen3ito ana Cl codra, sika MOXe J0pOro KOIITyBaTh

JUTSL BEJIMKAX KOMITaH1i



DEVELOPMENT CONTINUOUS INTEGRATION
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Puc. 1.1

(httpi://il . wp.com/samirbehara.com/wp-content/uploads/2018/04/continuous-integration.

png

Continuous delivery

AolpeBiatrypa CD o3nauae “Continuous delivery” a6o “Continuous
deployment” (onmucaHo B HAacTYNHOMY PO3AiTI) B 3aJ€KHOCTI BiJl KOHTEKCTY, J€
BOHA BUKOPUCTOBYETHCS.

Continuous delivery - e “nmoriune npogosxenns” Cl, sike 103B0JII€ HOBUM
3MiHAM MBUAKO onuHUTCA B production cepepoBuiul. TakuM 4YHHOM, KpiM
aBTOMATU30BAaHOTO TECTYBaHHS Ta IMOCTIMHOI 1HTerpamii 3 OCHOBHUM
peno3utopieM, siki Hamae Continuous integration, Tpolec pemizy TaKoX

aBTOMaTu3yeThCs 3aBsku Continuous delivery.
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Y pe3ymbrari mnporpamMHe 3a0€3MEUCHHS MOXKHA PEI3UTH  MPOCTO

“HaTUCHYBIIM Ha KHOIIKY.

Continuous Integration

-

Continuous Delivery
- - -

Puc. 1.2
(https://lh3.googleusercontent.com/proxy/PRTUsNm2auhJzPWmQS8Dsgj YYW4zIslbrJ5G
12UdPfca)GkeqtdJ712kdVDizLXhijy8ms_kOUZI9COF85VQGihmHyj2cxiRZTiKcijHGJCpYDQXI
xrQevI QVNHaM)

Build # Unit Tests

BiamoBinHo, 3aBAsKM aBTOMAaTW3allli, peTi3M MOXKYTh BHKOHYBATHCS
yacTile, KOPUCTyBadl IIBUAIIEC OTPUMAOTh HOBHM (PYHKIMOHAI, a KOMaH/Aa
PO3pOOHUKIB 30epexe CBiif yac.

ITepearu, sixi Hagae Continuous delivery[4]:

- Penizu BinOyBatOThCS 3 MEHILIUM PU3HKOM
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- Pemni3u npoxoaaTe mBuIIIIe
- Manenbki 3MiHU MOXHa BHIyCKaTh B production, HE YEKarOUH BEIMKOTO
pemi3y
s ycmimuoro HajamrtyBaHHs Continuous delivery moTpiOHO BHUKOHATH
30KpeMa HAaCTyIHI BUMOTH:
- HanamroBanuii nponec Continuous integration
-  Buninmutu pecypcu Ha aBTOMAaTH3AIlMIO TPOIeCy pelidy (JIIeH3ii, cepBepH,

rpoIlli, 4ac PO3POOHHUKIB)

Continuous deployment

Continuous deployment (CD) - npu iloro BUKOpUCTaHH1 OYyJlb-SIKHI KOMIT,
SKAW YCIIIIHO TIPOWIIOB BCl aBTOMAaTH4YHI TeCTH, NoOTpamise B production
cepenopuiie[S]. Ha Bigminy Bim Continuous delivery, Hemae moauHH, sKa ©
“samyctriia” mpoiiec penizy. Pelni3 BUKOHYEThCS aBTOMATHUYHO MICHS YCHIIITHOTO
MPOXO/KEHHS BCiX €TaliB aBTOMAaTUYHOTO TECTYBaHHS, TOOTO NPH KOXHOMY
YCHIITHOMY KOMMITI.
Tomy mpu immnementarnii Continuous deployment myxe BaKJIMBO MaTH
AKICHUI HAO1p TECTIB.
IlepeBaru:
- KopucryBaui nporpamuoro 3abesrnedeHHsi 0ayaTh TMOCTIMHE MOKpaIEHHS
MPOYKTY, KOKHOTO JHS, @ HE pa3 B MICSIlb, KBapTaj TOIIO
- Tlomunky B production cepemaoBHIL TPOCTIIIE BUIMPABUTH, OCKUIbKHA 3MIHU
J0JAI0THCSl HEBEIMKUMH YaCTHHAMH

- IIBuaka po3poOka, OCKUIbKH HE Tpeba poOUTH TMay3H JJI 3alyCKy peii3iB
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[Tincymox

Aptomaruzaiiis 3 Bukopuctanasm CI/CD morke 301IbIITUTH TPOAYKTHUBHICTh
KOMaH/M Ta 3MEHIIUTH PU3UKU TIPH petizax.

Hanamrysanus CI/CD notpe0ye pecypciB il HalalITyBaHHs, ajie B
pe3yabTaTi OTPUMYETHCS 0araTo nepesar, OnmucaHux B po3aiii 1.

Cxemy CI/CD noxka3ano Ha Puc 1.2. Y npyromy po3zaini 6ye po3riisiHyTo

Haioip monysipHi pitnenss st CI/CD.

Continuous integration

Acceptance Deploy to Deploy to
Aute Auto Auto

Manual

Continuous delivery

Deploy to

Continuous deployment

Puc. 1.3

(https://d1h3pSfzmizjvp.cloudfront.net/wp-content/uploads/2019/09/04164708/CI-CD-C
D-1024x473.png)
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Po3aia 2: IlopiBHsiHHS roToBuX pimens aias CI/CD

s rectyBanas CI/CD 6yno ctBopeHo npoctwii BeO cailt Ha ASP.Net Core
3.1 1 React]S Ta po3BepHyTO iforo B Azure, BUKopuctoByrouu Azure App Service,

sk 300paxkeHo Ha pucyHKy 2.1. Koj 30epiraBcs B github penosutopii.

~ | ——

{D © & hiipsy//max-thesis.azurewebsites.net - @ T:T

my_new_app Home Counter Fetch data

Hello, world! | am azure pipeline

This is a sample project from Maksym Hetman to test ci and cd for thesis work

Puc 2.1

s CI/CD € GaraTto TroTOBHX pillieHb, Y Me&XaX I€l poOOTH PO3TISHYTO

TesIK1 13 HAaO1IBI MOMYJISIPHUX.

Jenkins

Jenkins - 1ie HalinmomymsipHiie pirenHs s HanamtyBanHs CI/CD.
CtBopenutit y 2004 porii, cnouatky BiH MaB Ha3By Hudson 1 B 2011 oTpumaB Ha3By

Jenkins micnst cymepedok 3 Oracle mpo aBTOpchKi TipaBa.[6]
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Pnc 2.2

OcHoBHa mnpuynHa moMyJsipHOCTI Jenkins - BIAKPUTHIA BHUXITHUN KO
(manmcanuii Ha Java) 1 #ioro MOXJIMBOCTI misi po3mupenas. Ha 6epesens 2020
poky Jenkins Hamiuye Ounbie Hix 1500 qocTynHUX Tuiariyis. [7]

Jlare mporpamHe 3a0e3MeueHHs] BUKOPUCTOBYEThCS TAKMMH KOMITAHISIMH, SIK
Facebook, Netflix, Udemy, Lyft, Twitch, Linkedin [§]

Jenkins BukopuctoBye Master-Slave apXiTekTypy 1 HIATPUMY€E pO3MOIITICHE

HaJallITyBaHHs. € XOPOIIUM PIIIEHHAM ISl BEIUKUX MPOEKTIB.
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Pnc 2.3
(https://miro.medium.com/max/634/1*850tVgjdzFKPpKYXpK 1JdA.png)

Ockinbku Hanucanuii Ha Java, Jenkins € kpoc-maaThOpMEHHUM PIllIEHHSIM
Ta JOCTYmHHWM Ha Takux Mmiaatdopmax sk Windows, macOS, Ubuntu Tta ixmr
Unix-cuctemu. Takox AOCTYIHUM SIK TOKEp image.

VY HamoMy BUNAAKy [JIs IIBUIKOrO HajamTyBaHHS Jenkins cTBopeHMit
yepe3 Azure Portal (Puc 2.4). Azure n03BOJISIE 3allOBHUTH OCHOBHI IOJIS,

HeoOxi1aH1 uis Jenkins, Ta caM CTBOPIOE HOTO MO KIIKY KHOTIKH.
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Home > Marketplace > Jenkins® > Create Jenkins®

Create Jenkins®

Project details

Select the subscription to manage deployed resources and costs. Use resource groups like folders to organize and
manage all your resources.

Subscription * @© | Azure for Students ~ |

Resource group * (D | thesis v |

Create new

Instance details

Region * (O (Europe) West Europe ~ |
Name * | jenkins |
User name * | maxhetman o |
Authentication type * " SSH Public Key )
- —— 7]
Confirm password * | °°°°°°°°°°°° hd | @ Password and confirmation fields must match.
Pre Next : Additional Settings > |
Puc 2.4

[Ticns ctBopenHst Jenkins Tpeba miAKIOUUATUCS 10 HbOro depe3d SSH uwm
RDP (B 3amexxHOCTI BiJ oOmepariiiHOi CHUCTEeMH) Ta TOCTaBUTH MPOTrpamMHe
3a0e3neyeHHs, ke HeoOXinHe, mo0 CTBOpIOBaTH OUIAM Ui MpoekTy. B Hamomy
Bunaaky 1e dotnet core SDK Ta npm, OCKUIBKM TMPOEKT HAIMUCAHUMA 3
BUKOPHUCTAHHSM .net core Ta reactJs.

Jlns BupimeHHs OUTBIIOCTI 3amad g Jenkins B)Ke HamMcaHi IUIariHHA, B
ToMy uyucm s iHTerpamii 3 Azure App Service. HamamrtyBanus Jenkins
3BOJIUTHCSA JI0 TOTO, IO Tpeba 3HAWTU MpPaBWIbHUKM HaOlp IUIATiHIB 1 MPAaBUIBHO

HaJIalITYBATHU KOKCH 13 HUX.
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Bci nanamryBanns A Jenkins nponucyroTbes B naitmuiaiinax. [lainnaiinm
MOXHa CTBOpIOBaTh 1 30epiraTu sk B camoMmy Jenkins, Tak 1 OKpeMO B
penosutopisix (daitn  mae HasuBatuca Jenkinsfile), mo06 wMoxkHa Oyio
BIJICITIIKOBYBAaTH ICTOpil0 3MIH Ta TMEpEBIPATH HANAINTYBaHHA NalmaiHy,
BUKOPHUCTOBYIOYH MEP/K PEKBECTH.

[Tpuknan mpocToro namiaiHy Moka3aHO Ha PUCYHKY 2.4. Y HbOMY TaKOX
BUKOPHCTaHHI 3MIHHI CE€pPEJOBHINA, 30KpeMa JIIHK JI0 PEMOo3uTOpis Ha riTxabi Ta

Ha3Ba pecypc IrpyIu 1 Ha3Ba aruliKeIlHa B azure app service.

node {
stage('Fetch code’) {

git branch: 'master', url: params.git_repo
1
I

stage('Publish") {

sh 'dotnet publish -c Release '
1
I

stage('Deploy to app service') {

azurelWebAppPublish azureCredentialsId: params.azure cred id,
resourceGroup: params.res_group, appName: params.app_name, sourceDirectory: “bin/Release/netcoreapp3.1/publish/"

Puc 2.5
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Sx Burnsaae inrepgeiic Jenkins MoxkHa nmodauntu Ha puc 2.6

Jenkins azure-pipeline

& Back to Dashboard

Pipeline azure-pipeline

Status
“= Changes

&) Build with Parameters

QILAGIN0.

= —# Recent Changes
(% Configure [am—

() Delete Pipeline

. Full Stage View
+ Rename Stage View
0 Pipeline Syntax oo

Fatch code Publish y
service

Build History trend =

1s 28s 34s

a

‘az
=
=

T

23s 11s

4
Ay
s

]
B
=]

o
=
]

I
=

il
=
=
\

1

e May 11 468 1A

A : 265 1min 59s

22s 11s

€ e ¢ ¢ ¢ ¢ C C & C © O O 6O
[ A A

[

Puc 2.5

ITmrocu Jenkins:
- BinkpuTuit BUX1THUA KO
- bes3komrroBHHUit
- Benuka KUIBKICTE IJIariHIB
- Kpoc-mnarpopmeHHICcTh

- TlomynsipHicTh (BeMKe KOM IOHITI, 6araTo iHdopmarrii)
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Minycu:
- JlokymeHTaris

- HanamryBanHs Moxe 3aiiHATH OUIbIIE Yacy, HI’K B KOHKYPEHTIB

TravisCI

TravisCI - Hantucane Ha Ruby nporpamue 3a6e3neuenns gt CI/CD. Jlerko

IHTETPYETHCSH 3 CHCTEMOIO KOHTPOJIIO Bepcii github.

Puc 2.6
(https://miro.medium.com/max/600/1*VXdK53mBfr27iTS8LiHNAbg.png)

TravisCI BukopucToBYIOTH Taki Komradii, sik Lyft, Heroku, DuckDuckGo,
Sentry Ta iHmmi[9].
ITepuri 100 61naiB y TravisCIl 0e3k0ITOBHI, 1aji MPONOHY€ETHCS BUOpaTH 13

PI3HUX BapiaHTIB MiMUCOK, K MTOKAa3aHO Ha PUCYHKY 2.7.



MONTHLY @ ) ANNUAL (Get 1 month free!)

Bootstrap

1 Concurrent job

«+ Unlimited build minutes
« Unlimited repositories
+ Unlimited collaborators

$63 USD per month billed annually

Startup

2 Concurrent jobs

+ Unlimited build minutes
+Unlimited repositories
+Unlimited collaborators

$118 USD per month billed annually

Small Business

5 Concurrent jobs

+ Unlimited build minutes
+ Unlimited repositories
+ Unlimited collaborators

5223 USD per month billed annually

START YOUR FREE TRIAL

Puc 2.7
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Premium

10 Concurrent jobs

+ Unlimited build minutes
+ Unlimited repositories
+ Unlimited collaborators

$448 USD per month billed annually

Bci pimieHHs mpairoroTh B XMapi Ta BIAPIZHSAIOTHCA TUIBKH KUIBKICTIO

napajenbHUX 3amyckiB. IcHye Takoxx Enterprise Bepcis, siKy MOKHA IOCTaBUTH Ha

on-premise CepBepH.

TravisCI € 6€3KOIITOBHUM JIsl MPOEKTIB 13 BIAKPUTUM BUXITHUM KOJIOM 131

HaJa€e JyIsl HUX O€3KOIITOBHO 5 IMapalieJIbHUX 3aIlyCKiB Ta HEJIIMITOBAaHY KIJIbKICTh

OLIIIB.

Bci nanamryBanna ans CI/CD 36epiratotecst B YAML ¢opmati B KopHi

PETO3UTOPIIO 3 KOJIOM.

[Ipuknazn Takoro ¢aiay MokazaHo Ha PUCYHKY 2.8



csharp
none

- dotnet restore

- dotnet publish -c Release

qure_web_appz
: $AZURE_WA_ USERNAME
: $AZURE_ WA PASSWORD
: $AZURE_WA_SITE

Puc 2.8

[Tnrocu TravisCl:

Jlerko HanamToBy€ThHCA

JlocTynmHu# B Ki1ay/i

3posyminmii Ul

be3komToBHUM 17151 Open source

3po3ymina TOKyMeHTaIlis

Minycu:

Pozymie penosutopii Timeku github 1 bitbucket(beta Bepcist)

Hemae 0e3ko1TOBHOTO TUIaHy (TLIBKU IJI Open SOUrce MpoeKTiB)

21
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CircleClI

CircleClI - pimenns ans CI/CD, sike BAKOPUCTOBYETHCSI TAKUMHU

KoMmaHisimuy, sk Stripe, StackShare, Fiverr, 9gag ta inmmmu.

circleci

Puc 2.9

Kommanist ctBopena B 2011 pomi. CircleCl npairoe B xmapi, ajie Takox
HaJla€ PIIeHHS JIJIs On-premises HajamTyBaHHs. € O€3KOIITOBHA BEPCis, B sSIKiH €
MeBHA KUIbKICTh KPEAUTIB JIJI1 BUKOPUCTAHHS O1J17] MAIlTiH, TAKOXK B 0€3KOIITOBHIM

Bepcii BiACcyTHS miaTpuMKa OuriB st macOs.
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Bapiantu 3 pi3HuMu 1iiHaMu MokHa noguButrcs Ha puc 2.9 Takox CircleCl
MIATPUMY€E PO3POOKY 3 BIIKPUTUM BUXITHUM KOJOM 1 Ma€ OE3KOIITOBHY

MIPOTIO3HUIIIIO /ISl TAKUX MPOEKTIB.

Free Performance Custom
Start here, grow over time Fast pipelines that scale. Enterprise power & support
S0 per month Starting at $30 per month Custom pricing
Start Building for Free Get Started Talk to Us
Features include: Everything in Free, plus: Everything in Performance, plus:
2,500 free credits/week ® Autoscale capacity to meet demand * GPU and our largest compute
Run 1 job at a time = Build on Linux, Windows, and mac0S * Access to 24/7 support
Build on Linux and Windows ® Access to larger compute ® Customizable annual billing
® Use Docker layer caching = Named customer success team
Puc 2.10

(ckpinwom i3 https://circleci.com/pricing/)

Hanamrysanns mis CircleCl pooutscss B8 YAML ¢opmari, daiinu mMaroTh
3HAXOJUTHCS B PETIO3UTOPIi 3 KOJIOM
[Tmocu CircleCl:
- Jlerko HamamToOBY€ETHCS
- 1IBuaka cioyx0a MATPUMKH, sSKa BIJMOBiAae He OUIbIIE HiXK yepe3 12 roauH
- JlocTynHuii B Kiayi
- € 0e3KoITOBHA BEpCis

- € 0e3KOITOBHA MPOMO3UIIIS IJIs MPOEKTIB 3 BIAKPUTUM BUX1THUM KOJOM
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Minycu:

- He Bigpazy 3po3yminuii Ul

Azure Pipelines

Azure Pipelines - CI/CD pimenns Bia komnasnii Microsoft, sike € 4acTUHOIO
SaaS npoaykry “Azure DevOps”.

Azure DevOps - 11e XMapHe pillieHHs, alie TAaKOX € on-premise Bepcis. Lle
wiatdopma, Ha SIKid MOKHA CTBOPIOBATHU TI1T-PENO3UTOPIi, OOpAM IS 3a/1a4, TECT
maHu Tomlo. | onaum 13 noctynuoro ¢yskiionany € CI/CD, sikuit mae Ha3By

Azure Pipelines.

®4

Azure DevOps

Azure Boards Azure Repos Azure Pipelines Azure Test Plans  Azure Artifacts

Puc 2.11
(https.//miro.medium.com/proxy/1 *fs244dG4ZD30Owinlf17Kew.jpeg)

Le piieHHs] BAKOPUCTOBYETHCA TAKMMH KoMIaHisiMu Kk Microsoft, accuRx,

OutSystems Ta 1HIITUMHU.
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€ 6e3komtoBHUM BapianT Azure Pipelines, sxuit Hagae 1800 xsunmun CI/CD

Ha pecypcax Microsoft Ta 1 self-hosted job 3 6e37miMITHOIO KIIBKICTIO XBUJIUH HA

self-hosted pecypcax. Azure Pipelines MokHa BUKOPUCTOBYBATH 200 K YaCTUHY

Azure DevOps, a0o sk iHauBITyatbaAMA cepBic. Linn MoxHa moOauyuTH Ha

pUCYHKY 2.12

Azure Pipelines
b ¢

1 Free Microsoft-hosted CI/CD
1 Free Self-Hosted CI/CD

+ 1 Microsoft-hosted job with 1,800
minutes per month for CI/CD and 1 self-
hosted job with unlimited minutes per
month

* $40 per extra Microsoft-hosted CI/CD
parallel job and $15 per extra self-hosted
CI/CD parallel job with unlimited minutes

Azure Artifacts

2 GB free,
then starting at $2 per GB

Industry-leading NuGet Server

Support for Maven, npm, and Python
packages

Upstream sources to help protect open-
source dependancies

Integrated with Azure Pipelines

Sophisticated access controls

Puc 2.12

Basic Plan
¥ =B el

First 5 users free,
then $6 per user per month

» Azure Pipelines: Includes the free offer
from INDIVIDUAL SERVICES

* Azure Boards: Work item tracking and
Kanban boards

» Azure Repos: Unlimited private Git
repos

* Azure Artifacts: 2 GB free per
organization

Load testing (20,000 VUMs/month)

Basic + Test Plans
< =B &8 A

$52 per user
per month

30 day free trial >

Includes all Basic plan features

* Test planning, tracking & execution

Browser-based tests with annotation

Rich-client test execution

User acceptance testing

Centralized reporting

(ckpinwom i3 hitps.//azure.microsoft.com/en-us/pricing/details/devops/azure-devops-services/)

Mae uynoBy iHTErpailito 3 Azure, 3po3yMiuInii iHTepdeiic, KoHpiryparis

30epiraeTbest B YAML dopmari.

Ha puc 2.13 nokazano npukian Y AML koudirypaiii
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master ~ | €) maxhetman/ci-cd-test / azure-pipelines.yml
¥ kriggeb:
2 - master
3
4 pool:
5 vmImage: 'ubuntu-latest’
7 variables:
8 buildConfiguration: 'Release’
9
1@ steps:
11 - task: UseDotNet@2
12 inputs:
13 packageType: - "sdk’
14 version: - '3.1.x'
15
16 --script: dotnet build- --configuration $(buildConfiguration)
17 displayMame: - 'dotnet build $(buildConfiguration)’
18
19 - task: DotNetCoreCLI@2
20 inputs:
1 command: ‘publish’
22 publishwebProjects: true
23 arguments: '--configuration $(buildConfiguration) --output $(Build.ArtifactStagingDirectory)’
24
25 - task: PublishPipelineArtifact@l

Puc 2.13

Azure Pipelines niaTpumye Oyap IKy MOBY HpOTrpaMyBaHHsI, BC1 MOIYJISIPHI
CHUCTEMHM KOHTPOJIIO BEpCiii Ta 3 MOr0 BUKOPHUCTAHHSIM MOXHA JETJIOITH B Azure,
AWS, GCP uu on-premises cepBepH.

[Imrocu:

- 3pozyminnmit Ul
- Inrerpauis 3 Azure
- JloctymHa Ge3KoITOBHA BEpCis
- Kuayn pimenns
Minycu:

- Iwrerpauis 3 npogykramu He Big Microsoft moTpeOye 3ycuib
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BucHoBku

byno Buznaueno s yoro BukopuctoByetbes miaxia CI/CD, siki npobiemu
BiH BUPIIIYE, IKI Ma€ TIEPEeBaru Ta HEJOIKH.

Takoxx Oyno pO3rasSHYTO, sK€ TMporpaMHe 3a0e3MeueHHs MOXKHA
BUKOpHUCTATH, 1100 iMmuiemenTyBaTH niaxig CI/CD.

I3 icHyrounx pimens Oyno posriusayTo Jenkins, TravisCI, CircleCI Ta Azure
Pipelines.

Byno 3Haiineno ixHi cuiibHI Ta c1a0Ki CTOPOHH, 1 B 3aJI€KHOCTI BI CUTYaii
MO>KHa 00paTH pi3HUI BapiaHT.

YacTo HeMae BIAMOBI/I HA MUTAHHSA, SIKE caMe PillieHHs Oy/ie HalKpaliuM B
KOHKpETHI cuTyamii. Bce 3amexuTh Bif 0araTbox OOCTaBUH - OIOJIKET, JTOCBI,
icHyto4a iHGpaCTPyKTypa TOIIO.

Hanpuknaz, gakmo OropKeT HEBEJIMKHUI - MOXJIMBUM BapiaHToM € Jenkins,
OCKUJIbKH BiH O€3KOIITOBHUMU. SIKIIIO B KOMITIaHI1 B)XK€ BUKOPHUCTOBYIOTHCSA CEPBICU
Bim Azure, MOXXHa JIMBUTHCS B CTOpoHY Azure Pipelines, depe3 xoporry
iHTerpaiiro. MoXINBO, XTOCh 13 PO3POOHMKIB Ma€ BEIUKHHA JOCBiA poOOTH 13
CircleCl um Travis 1 1e Ja0MOMOXE KOMaHJi 3€KOHOMHUTH Oarato 4acy Ha
HaJTAIITyBaHHSX.

KpiM po3risiHyTUX 4OTUPHOX BapiaHTIB, HA PUHKY € 0araTo 1HIINX, TaKl SK

GitlabCI, Bamboo, Codeship Ta ixmmi.
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CnucoK BUKOPUCTAHMX JI7KepeJt

. https://dzone.com/articles/continuous-integration-and-its-whereabouts

https://en.wikipedia.org/wiki/Continuous_integration

. https://www.atlassian.com/continuous-delivery/principles/continuous-integr

ation-vs-delivery-vs-deployment

https://continuousdelivery.com/

https://rollout.io/blog/whats-the-difference-between-continuous-delivery-vs-

continuous-deployment/

https://uk.wikipedia.org/wiki/Jenkins

https://plugins.jenkins.io/
https://stackshare.io/jenkins

https://stackshare.io/travis-ci
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