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Abstract. With the advent of DevOps practice, rapidly began evolve systems development life cycle
shorting methods, such as continuous integration, testing and delivery, release automation and infrastructure as
code methods. This methods, is similar to programming scripts which are used to automate a series of static steps
to complete defined scenario. Often, the choice of used automation methods and tools depends on project and
application complexity, which makes each case unique in its own way. The main goals of the paper are description
of basic continuous integration and delivery methods for web based applications with real example using version
control system, container virtualization and some auxiliary scripts, which developed by author and currently being
successfully used on few real projects. In example used version control system, container virtualization and some
auxiliary scripts.
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levads

Aiz jebkura veiksmiga un sarezgita timekla projekta visbiezak pastav specialistu
komandas, kuras nodarbojas ar projekta izstradi, uzturéSanu un vadibu. Eksiste vairakas
projektu attistiSanas metodologijas un riki, toties par vienu no efektivakiem panémieniem
miusdienas var uzskatit IT procesu automatizaciju. Dotais pan€miens spgj ietekmét uz visiem
projekta slaniem, laujot gut kvalitativus rezultatus un procesu paatrinajumus.

Raksta tiks aprakstits timekla aplikacijas izstrades procesa automatizacijas panémiens,
izmantojot aplikacijas nepartrauktas integracijas un piegades rikus. Veidojot ta saucamo
izstrades konveijeru tiks izmantota GitLab versijas kontroles sistéma, Docker konteineru
virtualizacija un palig skripti Python programmeésanas valoda. Galvenais mérkis ir paradit
aplikacijas nepartrauktas integracijas un piegades prieksrocibas pret statiskam metodém.

Nepartrauktas integracijas un piegades koncepcijas

Nepartraukta integracija ir programmatiiras izstrades prakse, kuras darbibas pamata ir
vairaku koda kopiju apvienoSana viena galvenaja, lai pilditu uz tas pamata automatizétu
montazu un testus [1]. Dota prakse lauj savlaicigi atklat potencialos defektus un integracijas
problémas, jo liek uzsvaru uz test€Sanas automatizaciju, lai parbauditu, vai programmatiira nav
bojata ikreiz, kad galvenaja koda versija tiek pievienota jauna versija. Pareja uz nepartrauktu
integraciju samazina integracijas sarezgitibu un padara to paredzamaku, savlaicigi atklajot un
noveérSot kliidas un pretrunas. Visbiezak nepartrauktas integracijas ievieSanai izmantojas
versijas kontroles sist€émas.

Nepartraukta piegade ir programatiiras izstrades prakse, kura vasas jaunas funkcijas,
konfiguracijas izmainas, klidu labojumi un eksperimenti, tiek piegadati testa vai produkcijas
vide pec iesp&jas atrak un drosak, ideala gadijuma ar minimaliem vai bez globalas ietekmes uz
produkta darbibu [1].

P&c butibas nepartraukta piegade ir nepartrauktas integracijas paplaSindjums un visu
procesu var attélot $adi (skatit 1. att€lu):

1. Izstradatajs nosuta koda izmainas versiju kontroles sistéma

2. IntegréSanas servert uzsakas konkréta koda versijas integréSanas process.

3. Uzsak darbibu unit testi, ja tadi tika izveidoti un integréti projekta.

4. Integréta programmatiiras versija tiek piegadata test€Sanas serveri, kur tiek uzsakts
nakamais test€Sanas posms, piemeéram manualais.
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5. Péc visu iepriek§¢jo solu veiksmigas izieSanas, projekts sanem notestetu

programmatiiras kodu kurs ir gatavs integrésanai galvenaja versija.
6. leprieksgja testa vide tiek iznicinata, resursu atbrivoSanai.
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1.attels. Nepartrauktas integracijas un piegades shéma

Pielietojamo eksperimenta riku apraksts
Par projekta pamatu tiek panemts PHP projekts ar dazadiem papildus mikro servisiem,

bet dotaja gadijuma ta detaliz€ts apraksts nav vajadzigs, svarigs ir tikai ta abstrakts t€ls un
uzblives sastavdalas (skatit 2. att€lu), priekS nepartrauktas integracijas un piegades
aprakstiSanas. Papildus servisi ir nginx http serveris, mongodb datu baze, redis rindu brokeris,
memcached sikdatnu datubaze un divi php mikro servisi (daemons un comet).
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2.attels. Aplikacijas sastavdalu shéma

Gitlab ir plasi izplatama un attistita versiju kontroles sist€éma, kuras ietvaros ir

daudzfunkcionala nepartrauktas integracijas un piegadés funkcionalitate. Eksperimenta
ietvaros tiks izmantots gitlab runner agents kurs tiek instaléts uz testa servera lai sistéma spétu
mijiedarboties ar to. Agenta konfiguracijas fails jeb darbibas scenarijs tiek rakstits uz YAML
datu att€losanas valodas [2].

Docker konteineru virtualizacija lauj “iepakot” visu aplikacijas apkartni ar tas

sastavdalam un atkaribam iezol€taja vide, kuru talak var parnest un iedarbinat gandriz jebkura
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sisttma. Docker pamata izmantojas t€li kuri tiek veidoti ar slanu palidzibu [3]. Konfiguracijas
ari tiek rakstitas uz YAML valodas. Dota tehnologija lauj reiz€s atvieglot vairakus
automatizacijas procesus ka arT gala izmaksas uz tam. Ta ka projekts sastav no vairakiem
servisiem eksperimenta dala tiks lietota docker kompozicija, kura péc butibas ir vairaku télu
apvienojums.

Debian timekla serveris uz kura tiks piegadata un piedarbinata integréta aplikacija.

Eksperimentala dala
Uzsakt ir verts ar docker t€la konfiguracijas (skatit 1.tabulu) izveidoSanu prieks
aplikacijas, kurs tiek veidots ar YAML valodas palidzibu un konfiguracijas fails tiek izvietots
projekta pamat mapé [4].

1. tabula
Docker aplikacijas tela konfiguracijas slanu tabula
Slanis Komanda Apraksts
1. FROM php:7.2-fpm tiek definéts pamata t¢ls

RUN apt-get update && apt-get install -y \
apt-transport-https apt-utils libmemcached-

2. dev build-essential curl software-properties-
common zlib1g-dev git libicu-dev python3-
pip python3-dev

RUN docker-php-ext-install opcache mbstring
zip bcmath intl pentl sockets && pecl install | aplikacijas atkaribu pakesu
mongodb \ memcached && docker-php-ext- | instalaciju

enable memcached \ mongodb

RUN curl —sS

4. https://getcomposer.org/installer | php -- --
install-dir=/usr/local/bin - filename=composer

5. COPY . variwww/

aplikacijas atkaribu pakesu
instalaciju

aplikacijas atkaribu pakesu
instalaciju

kods no tekosas mapes tiek
iekopéts ieks konteinera

tiek pariets uz koda mapi ieks
konteinera

tiek pielietots papildu skripts kur§

6. WORKDIR /var/iwww/

RUN pip3 install ruamel.yaml && python3

! build/scripts/configure.py "$env" ple!le_to. d l.namISkﬁS konfiguracijas
aplikacijai
8. USER www-data lietotaja maina

RUN php -d memory_limit=-1

9. {usr/local/bin/composer update --ignore- sympfony framework atkaribu

instalacija
platform-regs
10. | EXPOSE 9000 tiek atverts konteinera ports
11. | CMD ["php-fpm"] aplikacijas darbinasana

Talak tika izveidots docker kompozicijas konfiguracijas fails (skatit 3. att€lu), kur§ ari
tiek izvietots projekta pamat mape. Konfiguracija tika pievienoti papildus te€li ar kuriem
mijiedarbojas esosa aplikacija. Tie ir nginx http serveris, mongodb datu baze, redis rindu
brokeris, memcached sikdatnu datubaze un divi php mikro servisi (daemons un comet).
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version: '3.1"
services:
app:
build:
context: .
restart: always
depends_on:
— daemons
- mongo
- memcached
- redis
— rabbitmg
volumes:
- code:/var/www
app-front:
build: build/nginx
restart: always
depends_on:
- app
- comet
ports:
- '5001"
volumes:
- code:/var/www
comet:
build: build/comet
restart: always
ports:
- 'sisi’
volumes:
— code:/var/www
mongo:
build: build/mongodb
restart: always
memcached:
build: build/memcached
restart: always
redis:
build: build/redis
restart: always
daemons:
build: build/daemons
restart: always
volumes:
— code:/var/www
’vclumes :
code:

3.attels. Docker kompozicijas konfiguracijas fails

Ta ka par nepartrauktas integracijas un piegades riku tiek panemts gitlab versiju kontroles
sistéma, tam ar1 tiek veidots konfiguracijas fails (skatit 4.-9. att€lu), kura tiek aprakstitas
nepiecieSamas komandas YAML valoda [5]. Konfiguracijas faila sakuma tiek definéti tris
uzdevumu veidi (skatit 4. att€lu).

stages:
— build
- deploy
- stop

4 attels. Gitlab runner uzdevumu definésana

Nakamaja soli tiek definéti divi uzdevumi kuri atkartosies citos uzdevumos, tapéc tie tiek
iznesti ka mainigie.
Pirmais atkartoSanas uzdevums (skatit 5. att€lu), tiek definéts ka sagatavosanas posms

— = .

priek§ nepartrauktas piegades un veic pagajuso konfiguraciju un konteineru tiriSanu, ja tadi

eksiste.
.preparing deploy: spreparing deploy_job
before script:

# Remove front configurations

- rm $NGINX FOLDER/SCI COMMIT REF NAME.conf || true

- rm SNGINX FOLDER/SCI_COMMIT REF NAME.payments.confl| true
rm $NGINX FOLDER/S$CI_COMMIT REF NAME.games.conf|| true
Change working directory
cd $MAIN FOLDER/$CI_COMMIT REF_NAME/S$CI_PROJECT_ NAME
Stop and remove old containers
docker-compose —p $CI_COMMIT REF NAME down —v || true

| o= | e |

5.attéls. Gitlab runner sagatavosanas uzdevums
Otrais atkarto$anas uzdevums (skatit 6. att€lu), tiek definéts ka dinamiskais http servera

konfiguraciju failu generators, kur§ izmantojot esoSos faila paraugus un gitlab repozitorija
mainigos veido ar skripta palidzibu dinamisko timekla konfiguraciju konkrétajai koda versijai.
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.configure front: &configure front job
after_script:

# Create nginx configuration file

- cp build/nginx/configs/front.conf $NGINX FOLDER/
$CI_COMMIT REF NAME.conf

# Create payments configuration file

- cp build/nginx/configs/payments.conf SNGINX FOLDER/
$CI_COMMIT_ REF_NAME.payments.conf

# Create games configuration file

- cp build/nginx/configs/games.conf SNGINX FOLDER/
SCI_COMMIT_REF NAME.games.conf

# configure nginx host

- cd /data/scripts/ && python configure front.py
SCT_COMMIT_REF NAME SCI_PROJECT NAME SNGINX FOLDER

# Reload nginx

- nginx -s relcad

6.att€ls. Http servera konfiguraciju generatora uzdevums

Talak tiek definéts integracijas un piegades uzdevums (skatit 7. att€lu), kas vispirms
parkopé kodu no versijas kontroles sistémas uz serveri, péc tam uzgenere ar skripta palidzibu
dinamiskos mainigos un iebtivé tos projekta konfiguracijas failos. Talak tiek veidoti timekla
aplikacijas telus, balstoties uz ieprieks§ definétiem konteinerizacijas konfiguracijam.

build:
stage: build
before script:
# Remove old project directory
rm -rf $MAIN_FOLDER/$CI_COMMIT_REF _NAME || trus
Create new project directory
mkdir SMATN FOLDER/SCI_COMMIT REF NAME
Clone branch code
- cd SMAIN FOLDER/SCI_COMMIT REF NAME/ && git clone -b
$CT_COMMIT _REF_NAME —-single-branch $CT_REPOSITORY URL
# Copy cache if exist
- docker cp -L ${CI_COMMIT REF_NAME} app l:/var/www/.composer
SMAIN FOLDER/SCI_COMMIT REF NAME/SCI_PROJECT NAME/ || true
- docker cp -L ${CI_COMMIT REF NAME}_ app_
1:/var/www/node modules $MAIN FOLDER/SCI COMMIT REF NAME/
SCI_PROJECT_NAME/ || true
# Rdd pay/game keys in configuration
- cd /data/scripts/ && python3 configure.py
SCI_COMMIT_REF_NAME $CI_PROJECT NAME
script:
# Build project images
- cd SMAIN FOLDER/SCI_COMMIT REF NAME/SCI_PROJECT NAME
- docker-compose -p 5$CI_COMMIT REF_NAME build
- docker-compose -p $CI_COMMIT REF NAME build --build-arg
slug=$CI_COMMIT REF NAME
when: manual
retry: 2

7.attels. Gitlab runner nepartrauktas integracijas un piegades uzdevums

#
#

Projekta iniciacijas uzdevuma (skatit 8. attélu) tiek pielietoti ieprieks definétie
atkartoSanas uzdevumi, péc kuriem tiek palaisti projekta konteineri un projekta inicializacijas
etaps.

deploy:
stage: deploy
<<: *preparing deploy job
script:
# Start new app
- docker-compose -p 5CI_COMMIT REF NAME up -d app
# Run composer deploy
- docker-compose -p $CI_COMMIT REF NAME exec -T app
/usr/local/bin/composer deployFull
# Bun front app
- docker-cocmpose -p 5CI_COMMIT REF NAME up -d app-front
<<: *configure front job
when: manual
retry: 2
environment :
name: S5$CI_COMMIT REF NAME
url: https://$CI_COMMIT REF NAME.S$HOST
on_stop: stop

8.attels. Gitlab runner inicializacijas uzdevums
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Pedgjais uzdevums (skatit 9 attélu), atbild par projekta koda, konfiguracijas failu un
konteineru iznicina$anu un dzeSanu no testéSanas servera.

stop:
stage: stop
before script:
# Change working directory
- cd SMATN FOLDER/S$CI_COMMIT_REF_NAME/S$CI_PROJECT_NAME
script:
# Stop and remove project images/containers
- docker-compose —p $CI_COMMIT REF NAME down -v —-rmi all ——
remove-orphans || true
after script:
# Remove project folder

- rm -rf $MATIN FOLDER/$CT_COMMIT REF NAME || true

# Remove front configuration

- rm SNGINX_ FOLDER/S$CI_COMMIT REF_NAME.conf || true

# Remove payments configuration file

- rm SNGINX FOLDER/SCI_COMMIT REF_NAME.payments.conf || true
# Remove games configuration file

- rm SNGINX FOLDER/$CI_COMMIT REF NAME.games.conf || true

when: manual

envirconment:
name: S$CI_COMMIT_REF NAME
action: stop

9.attéls. Gitlab runner iznicinasanas uzdevums

Rezultata tika izveidots sekojoSais timekla aplikacijas process (skatit 10. att€lu) —
izstradatajs publice projekta kodu atseviskaja versija un nodod zinu test€tajam ka var uzsakt
testeSanu. Testétajs savukart nospiezot pogu versijas kontroles sisteéma palaiz koda integraciju,
péc kura kods tiek piegadats uz testa servera un uzsak iebiivet to konteneru t€los. Talak testétajs
palaiz kontenerus un tiek izveidota atseviska projekta vide zem uzgenerétas timekla adreses,
kur arT uzsakas testi. Viss §1s proces aiznem ne vairak par 5 miniit€ém. P&c testu pabeigsanas ar
testetaja komandu, test€Sanas vide tiek iznicinata.
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10.attels. Iestradata nepartrauktas integracijas un piegades procesa sheéma

Summary

The paper will describe automation technique of development process, using the tools for
continuous integration and continuous delivery. The so-called development conveyor will use
the GitLab version control system, Docker container virtualization, and help scripting in
Python programming language. The main goal is to show the benefits of continuous application
integration and delivery against static methods.

First, we need to find out what is continuous integration, continuous delivery and how
these methods can help in application development process. So continuous integration is a
software development practice based on combining multiple code copies into a single master
to perform automated assembly and testing based on it. This practice allows you to detect
potential defects and integration problems in a timely manner, as it puts emphasis on testing
automation to check if the software damaged every time a new version added to the main code
version. The transition to continuous integration reduces the complexity of integration and
makes it more predictable by timely detection and elimination of errors and contradictions.
Most often, version control systems used to implement continuous integration.

In addition, continuous delivery is a software development practice where new features,
configuration changes, bug fixes and experiments delivered to the test or production
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environment as quickly and safely as possible, ideally with minimal or no global impact on
product performance.

In the developed experimental part, the continuous integration and delivery method of
the web application introduces the project as an opportunity to test the new functionality in the
production environment, to test external communication, to reduce costs to final testing and the
implementation process. It is worth mentioning that the method is not final, as the development
of the project requires the modification of continuous integration and delivery configurations
to actual project situation.

Secinajumi

Izstradata eksperimentalaja dala timekla aplikacijas nepatrauktas integracijas un piegades
metode ievie§ projektam tadas priekSrocibas ka iespéju test€t jauno funkcionalitati vidé
maksimali pietuvinatai produkcijai, testét ar&jos sakarus, samazinat izmaksas uz galigo
test€Sanu un ieviesanas procesu. No trikumiem ir verts pieminét ka metode nav galiga, jo tika
izstradata un piemérota konkréta projekta darbibai, ka arT attistoties projektam, jamodifice ar1
nepartrauktas integracijas un piegades konfiguracijas lidz aktualajiem projekta stavokliem.

Tika izskatita nepartrauktas integracijas un piegades biitne, izmantojot kuru tika panakta
stradajosa pieméra izveidoSana, kas pierada ka ievieSot doto metodi, izstrades projekts iegiist
vairakus ieguvumus, toties lai pilnvertigi ieviest un uzturét metodi un procesu, ir nepiecieSams
ligt specialistus.
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