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Context

Necessary actions of a software developer:

 Setting of virtual operational environment manually;
* System dependencies control;

* Test data preparation;

* Manual building, testing and deployment of software.
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Critical tasks:

Production System safety from incorrect software,
reliability advancement, software deployment
automatization, version control.

Solution:

Development of methods for maintaining repositories
and automating the processes of building, testing and
deployment application software.

29.10.2025



29.10.2025

l l DevOps l l
Continuous Continuous : :
Cl/CD Testing Monitoring laC Microservices
(WIP) (WIP) (WIP)
l— Version control and management practices
- 1 |
Cocnc\)/rennrgi(iga Semantic Versioning GitFlow
l l v GitLab— l
Gitlab CI/CD Gitlab Runner Container Registry Gitlab Pages
Automating the : f D .
P e Execuion of sk oppliCaons Sorage e pages

management Cl/CD pipelines



Version control and management

practices
Conventional Instead of such
Commits commit description:

t } Add new file

<type>[optional scope]: ““> I thored 4 months ago

¥

<description>

[optional body]

Contextual commit
description:

[0 ptiOna| fOOte F(S)] feat(Dockerfile): initial version of Sampo prod image |se«

I 2 uthored 1 month ago

feat(entrypoint.sh): entrypoint for sampo prod image
feat(setup_sampo.sh): setup script for sampo

29.10.2025 5



VerSiOn COﬂtrO| and management Semantic Versioning

practices

Conventional Commits

A specification for adding human and machine readable meaning to commit messages

fix: patches a bug in your codebase ﬁ ‘

feat: a commit of this type

introduces a new feature to the ﬁ *
codebase.

BREAKING CHANGE: a commit that

has a footer BREAKING CHANGE:, or () °
appends a ! after the type/scope,

introduces a breaking APl change

1 e 2 e 3
L | I 1 | I | | I
MAJOR MINOR PATCH

PATCH version when you make
backward compatible bug fixes

MINOR version when you add
functionality in a backward
compatible manner.

MAJOR version when you make
incompatible APl changes.

29.10.2025 6



Software Version Control and Lifecycle

Platform AVA

GitLab key features:
* Full integrated CI/CD;
* Auto secrets detecting and security testing;

* Explicit permissions for restriction of merge and code pushing to
specific users and groups ;

* Free static web pages with auto-building documentation in Git
repositories (Gitlab Pages) and/or Wiki (Gitlab Wiki) for every
project.
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Cl/CD as concept

All jobs and
stages

successful
execution =
pipeline
Commit [ i :
, Job chqce C-onve-rtmg Execution successful
merge- according to jobs into :
: : stages in turn
request configuration stages
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Gitlab Runner

& I3
4 iy
w

GitLab Runner — the agent that run the GitLab Runner application, to
execute GitLab CI/CD jobs in a pipeline defined in a special .gitlab-ci.yml file.

* Execute jobs defined in pipeline;
* (Can beinstalled on any platform;

e Support various executors (including Shell, Docker, and Kubernetes) and
environments (local, ssh, clouds);

* Parallel job execution with Runners and data exchange with artifacts (Gitlab
artifacts).
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| | sampo o
CO ﬂtalner RGngtry © 8tags () Cleanup disabled

[ Filter results

fair-group-image

Gitlab Container © 2tags () Cleanup disabled § — 8 tags
| |

Registry is safe and private

registry for Docker

images. GitLab Container ) develop B~

Registry is fully integrated N

(] 2tags .
. . 2.46 GiB
into GitlLab. -

) develop [ v .
10.07 GiB | develop_474777dc [ ~

2.46 GiB

(] bbc_898e9ef5 [y v
2.46 GIB

[ Filter results

-

(] feat-wrapper-script [& v

4.66 GiB (] develop_9c7dcc5a [ v
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Basic concepts of containerization

N\
- o

Docker file Docker Image Docker Container

29.10.2025
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Repositories separation (SPDRoot example)

KonunpoBaHune
NCXO4HOro Koaa B

S P D RO Ot KOHTenHep

FairSoft package,
FairRoot and
SPDRoot building

SPDRoot Repo

MonyyeHune Docker
obpa3a SPDRoot

~ 2.5h every time

29.10.2025
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Repositories separation (SPDRoot example)

@. GE ANT 4 FairSoft repo

g

KonuposaHune
HEXO Hzro “ona B FairSoft package and I'Ionyqegme Docker
4 o A FairRoot building _ 0 pa3f':1
KOHTEMHEP FairSoft+FairRoot

SPDRoot repo

SPDRoot =) e e T

KonunpoBaHmne UcXxogHOro Koga B
KOHTelHep Ha ocHose obpasa SPDRoot building MonyyeHne Docker
FairSoft+FairRoot o6pasa SPDRoot

~2h once in base image repo and ~20 mins in prod repo .,




CVMES

e Scalable, reliable and low- maintenance software distribution service;

* Developed to assist HEP collaborations to deploy software on the
worldwide- distributed computing infrastructure used to run data
processing applications;

* The containerization standard in this case is Apptainer (Singularity),
which was developed specifically for HEP and CVMFS;

e Apptainer format allows to unpack container into individual layers;

* Unpacking allows to reduce the load on the network and production
system resources

29.10.2025 14



Deploying to CVMFS

Deploy Apptainer image to CVMFS stage
in CI/CD pipeline

*—»@—»ﬁ—»ﬁ -—)

Conversion stage in CI/CD

Connect via ssh Transfer Unpack all layers in .
to CVMFS Start Apptainer cvmfs/spd/images/*tag* Publish
transaction transaction

server container directory

29.10.2025 15



CI/CD workflow

bug-fix

develop .

feature/any-featurel

feature/any-feature?

29.10.2025 ()

Tag: 100 ()

A
A

-

Tag creation pipeline:
1.Image renaming

2. Image comverting
3.Deploy to CVMES

Tag: 110 ()

i.

ME to develop
pipeline:
1.Lint
2.Tests
If ME to develop
iz succes:
1.Lint
2.Tests

PR
L

—{ )= L

Tag 111 ()

|HR to main pipeline:

1.Lint

2.Tests

If ME to main is succes:
1l.Lint

2.Tests

3.Image building, publication
to container registry

16



Key Features

* Masked project variables instead of .env files in repositories;
* Docker-Secrets to transfer sensitive data while building stage;
* Base images with its own repositories separated with production code;

* Image building only after successful Merge Request in main/master
branch with unified tag: CONTAINER_REGISTRY:BRANCH_NAME;

e Already built image retagging automatically after creating tag in
repository;

29.10.2025 17



Key Features

* Image conversion to .sif (Apptainer/Singularity format);

* Docker images for personal, debug and development use while
Apptainer images for production;

e Unified version control, containerization practices and repository
management.

29.10.2025
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FairRoot Framework and SPDRoot Framework

Separate repositories for the source code of FaitRoot framework and base

image designed on it (“fair-group-image”) were created;

Container Registry images storage was configured;

Cl/CD pipelines are created including automatic:

>

>

FairRoot framework building inside of a base image “fair-group-
image”;

Built image pushing into Container Registry storage of “fair-group-
image” repository;

Building of SPD Root project and image designed on a base image “fair-
group-image”;

Converting of SPD Root image from Docker to Apptainer format. 19



Sampo Framework

e Separate repository “BISGM” for Sampo’s dependencies and base image
containing all of them was created;
 Code-writing approach described within specified methods is
implemented;
 Container Registry images storage was configured;
* Cl/CD pipelines are created including automatic:
» Building of Sampo’s dependencies and base image containing all of
them with publication to Container Registry of “BISGM” repo;
» Building of Sampo project and image designed on a base image with
publication into Container Registry of “Sampo” repository;

 Sampo container deployment with Apptainer container engine in CYVMFS is

being developed.

20



Results

Sampo’s
dependencies

Fair-group-
Image

29.10.2025
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Results

Pipeline durations for the last 30 commits

Minutes

Sampo

el > @ NS o > 2>
o & & ) o ¥ &
P N bs\ ° \é\ 2 \éb N
o @ v @ 2? of A $o
Commit

Base images (Sampo-base for Sampo and fairsoft-image for SPDRoot)
building and publication to Container Registry ~120 minutes

Sampo image building and publication to Container Registry ~5 minutes
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Conclusion

 The proposed configuration is based on international experience and can be
saved as standardized templates for use in other projects.

* The methods remain relevant in a diverse range of projects due to its flexibility.

 The carried out work is subject to further development, and it is important to
continue implementing the methods and software tools for SPD collaboration,
adjusting them based on the specific tasks, expanding their scope, and training
laboratory staff on how to use the methods.

* Aninstruction manual with recommendations for developers based on the
methods is currently being prepared.
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Thank you for your







Stack

e Gitlab

* Docker

e Bash scripts
* Yaml scripts

29.10.2025 26



Gitlab: CI/CD, Runner, Container Registry, Pages

Production Server
BeinonHeHue docker compose

KOMaHO Ha yaaneHHOM XocTe
Mepenaya nepeMeHHbIX Kak nepemMeHHbIX

MpenBapuTENbLHO HACTPOEHHBIE:
Docker,

. Docker-compose OKpyeHuA Yepes docker compose
= n SSH pocty
cBopka w oTnpaeka
Gitlap  BbTRIVBanMe (pull) T obpasa(oB) B peecTp Gitlab Runners
itla o6pasa u3 peectpa
| 4 . N - / )
$ git push PenoauTopui { Cont:_amer MoHTHpoBaHwe hainoBon /7 I ~, Runner \\
xona Regqistry CUCTEMBI C NepefaHHLIM B 1 _\\ 3anyck
pEﬂD:!HTDpHIFI KOMMWUTOM Bb|ﬂE‘nEHHb|F| HGHTEHHEP HUHTEﬁHEpEi
ANa KaXao 3anadn, ans
I'Ieper:.mHHme CI/CD ‘ onu1caHHol B darine BbINONHEHVS
Gitlab nannnamH gitlab-ci.yml
\ nepemeHHble ﬁ ' ' y ckpunta

3anyck naunnanHa
onucaHHoro B .gitlab-
ci.yml channe

29.10.2025

Ha3sHa4eHwe 3afa4v paHHepy
leHepauma JWT

OMMCaHHOTO B
3apave /

JNorw
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CVMES

 The CernVM File System (CernVM-FS) provides a scalable, reliable and
low- maintenance software distribution service. It was developed to
assist High Energy Physics (HEP) collaborations to deploy software on the
worldwide- distributed computing infrastructure used to run data
processing applications.

* The containerization standard in this case is Apptainer (Singularity),
which was developed specifically for HEP. After the new image is built
and tagged in the Gitlab repository, the Docker image is converted to .sif
format, sent to CVMFS, and decompressed into individual layers.

* Unpacking allows you to reduce the load on the network and production
system resources, as instead of running a full container with all modules
and libraries, you will only run the set of dependencies required for a
specific task.

29.10.2025 28



OCHOBHblE MOHATUA KOHTENHEPU3aL UM

Docker-ob6pas (Docker Image, O6pas) — 370 HeMameHssiemblt Gai, coaepKaLlnii
MCXOAHbIN KOod, OBUDANOTEKN, 3aBUCMMOCTU, MHCTPYMEHTbI 1 Apyrue Gpansibi,
Heobxoanmble A8 3anycka npunoxeHmna. Obpa3 — 3To WabaoH, Ha OCHOBE
KOTOPOro CO34aEeTCA KOHTENHEP, CYLLECTBYET OTAE/IbHO N HE MOXET ObITb M3MEHEH.
[Town 3anNyCKe KOHTEMHEPHOW Ccpeabl BHYTPU KOHTEWMHEPA CO3A3ETCA KOMUA
damnosomn cuctemsl (docker obpasza) ana ureHmna n 3anmcu.

KoHTenHep Docker (Docker Container, KoHTeNHeEp) — 37O BUPTYanmM3npoBaHHaa cpeaa
BbIMOJIHEHWNSA, B KOTOPOW NMOIb30BATE/IM MOTYT M30/IMPOBATb MPUIOMKEHUS OT XOCT-
CUCTEMbI. OTU KOHTENHEPbl NPeACTaBAAT COOOM KOMMaKTHbIE MOPTAaTUBHbIE XOCTbI,
B KOTOPbIX MOX¥HO DbICTPO 1 IETKO 3aMyCTUTb MPUIOMKEHME.

29



OCHOBHblE MOHATUA KOHTENHEPU3aL UM

ba3osbin Docker-obpa3s — 570 06pas, Ha OCHOBe KOTOPOro byaeT co3aaH
Docker-obpas npnaoxeHus.

Docker-obpas npmnoxeHua — 3To obpa3, OCHOBaHHbIN Ha 6a30BOM
Docker-obpase B KOTOPOM yrKe cObpaHO NPUIOKEHMNE, HA OCHOBE 3TOrO
0bpas3a MOXKHO Pa3BOPaAYMBATbL KOHTEMHEP C MPUIOKEHUEM.

Dockerfile — sTo TekcToBbIN 4OKYMEHT dopmaTa .yaml, coaepaLlmi
MHCTPYKLUWK ANnsa reHepaunm obpasa Docker. OH yKa3sbiBaeT Docker, Kak
NOCTPOUTb 0D6pas, KOTopbIM ByaeT MCMONb30BaATLCA NPU CO34aHNM

KOHTEeMHepa.
30



PasneneHne koaoBbix 6a3

Koraa peyb KacaeTtcs pa3paboTkm, Hanpumep, PpenmBOpKa, TO NOAPA3YMEBAETCA HA/IMYME
60ONbLIOr0 YNC/A YCTAHOBAEHHbIX BUDAMOTEK, 3aBUCUMOCTEN, KOMMUAATOPOB U APYroro
pasnunyHoro MO, 6aarogapa KOTOPoMy GPEMMBOPK MOXKET BbINMOAHATL CBOWM 334341 WU
cobupaTtbea. Hanpumep, ppenmopk SPDRoot TpebyeT Hannume ppermBopKa FairRoot 1 nakeTa
[0 FairSoft, uto B cymme aaet He meHee 28 banT. [1oAroToBKa OKPYKEHUA 3aHMMAET
NopsaA04YHOE Yncio BpemeHun. [Npu coopke Docker-obpasa cywecTByOWMMM Ha AaHHbIA MOMEHT
MOLLIHOCTAMM BblAEIEHHbIMMK B git.jinr.ru 3To 3aHMMaEeT He meHee 2.5 yacos. Toraa noyemy 6Obl
He NOCTyNUTb MHa4ye — cobpaHHbIM FairRoot u FairSoft, rae y»ke 3adpmKcrpoBaHbl BCe BEPCUN U
He TPpebyoTCA HUKAKME M3MEHEHWA, MOMECTUTb B KOHTEMHEPU30BAHHYIO cpeay, CobpaTb OAMNH
Pa3 M UCMOAb30BaATb 3TOT WABNOH C cCoObpaHHbIM copTOM Ha BopTy Npu paboTe ¢ SPDRoot. Taknm
obpa3om He NnoTpebyTca Kaxkabin pa3 cobupaTtb FairRoot mn FairSoft npu kKaxxaom cobopke
SPDRoot. Cam »ke SPDRoot Tak¥e KOHTeMHepn3npoBaTb, Hanncas obpas, 6a30BbIM A4
KoToporo ctaHeT obpa3 ¢ FairRoot un FairSoft Ha 6opTy. Bpema B Takom cayyae cokpatmutca 4o 20
MUHYT.



JlokanbHaA cpeaa pa3paboTumka LleneBas cpega

Af | f HanucaHne ncxoaHoro Koaa

CbopKa npoeKkTa BHYTpU
3anyL,eHHOro KoHTelHepa

YCcTaHOBKa M HacTpolKa naatdopmbl
KoHTelHepoB (Docker-Daemon,
Docker Host, Docker Server, Docker
Client)

HacTtpoiika wenesoi cpeapl
(ycTaHOBKa 1 HacTpolika naatdopmbl
ON19 3aMycKa KOHTeMHepOoB.,

C6opKa Docker-O6pasa c HaCTpoiiKa ceTn, npasa Aocryna)

npUNoXKeHNEM

KonuposaHue Docker-O6pasa, B
KOTOPbIN ByaeT NOMELLEH NCXOAH b

KonupoBaHue obpasa c
Kog

NPUAOXKEHWEM B LieIEBYIO Cpeay

TECTVIpOBaHVIe NPUNOXKEHNA

Mogrotoska Docker-O6pasa, B
KOTOPbIN ByAeT MOMELLEH NCXOAH b

. 3anyck KOHTEMHepPa C MPUIOXKEH eM
Kog, (HacTpoKKa BHYTPEHHEro

My6ankauysa obpasa B N0OKaIbHOM Ha ocHoBe 0bpasa
VAN AUCTAHUM OHHOM XpaHuauLLe
obpasoB

KonvpoBaHue UcxoLHOro Koaa
BHYTPb 06pa3a

Py4Hoe BbinosiIHeHUe ABTOMATUYECKOE BbINOJIHEHUE
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BbloeneHHan BUpTyanbHasA cpea cpeancrs
JloKaibHaA cpeaa paspaboTumKka aBTOMaTmM3aumm Llenesas cpega

HanncaHue ncxoaHoro Koaa

YCcTaHOBKA M HAcTpoliKa niaTdopmbl
KoHTeliHepoB (Docker-Daemon,
Docker Host, Docker Server, Docker
Client)

KonuposaHue Docker-O6pasa, B
KOTOPbIN ByaeT NnomeLL,eH UCXOAH b
KoZ

MoarotoBka Docker-O6pasa, B
KOTOpPbIN ByaeT NOMELLEH UCXOAH bl
KoZ (HacTpoWKa BHYTPEHHEro

KonupoBaHue cxoaHoro Koaa
BHYTPb 0bpa3a

CbopKa NpoeKTa BHYTPU
3anyL,eHHOro KoHTelHepa
HacrpoiKa weneBoii cpeapbl
(ycTaHOBKa M HacTpoiika naatdopmbl
[OJ/1 3aNyCKa KOHTeHepos,

HaCTpOWMKa CeTu, npasa 40CTyna)
C6opka Docker-O6pasa c

NPUNOKEHNEM

KonunposaHue obpasa c
NPUIOXKEHUEM B LIE/IEBYIO Cpeay

TECTVIpOBaHVIe NPUNOKEHUA

3anyck KoHTeHepa C NPUIOXKEH Mem

Ha ocHoBe o6 pa3a
MNMy6anKkauma obpasa B 1OKaAbHOM

WU AUCTaHLMOHHOM XpPaHUAuLLEe
obpasos

Pyl-IHOG BblMoJIHEHUNE ABTOMaTUYECKOE BbINOAHEHMNE
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Gitlab Pages

@

New site from sample
or template

29.10.2025

Choose a bundled template

Fork a sample project

Trigger GitLab CI/CD

v, @
©

GitLab deploys your website
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CbopKa npoekTa
BHYTPW
COOPOYHOTO
KOHTEWHEP]

29.10.2025

AsTopu3auma B Container Registry npoekTa Ha ocHoBe
MaCKMPOBaHHbIX NepeMEHHbIX OKPYXEHMWA NpoeKTa

O6bsBAEHME NepeMeHHbIX OKPYKEHMA B CHOPOYHOM KOHTeHepe

BbirarnsaHue (Pull) nocnegHero

COBPAHHOro Ha AAHHbI MOMEHT

obpasa NnpunoxXeHusa U3 peectpa
KOHTElHEepoB NPOeKTa

o6 ; [CobpaHHbIii
[ ogs:gb”" 06pas cywecrsyer]

oTcyTcTeyerT]

MoHTupoBaHue
YYBCTBUTE/IbHbIX AAHHbIX C
nomoubto docker-secret

3arpyska Kawa u3
paHee cobpaHHoro
obpasa

3anycK CKpUNTOB CHOPKU MPUAOKEHNA

MpucBanBaHMe Tera cobpaHHOMY 06pasy Mo WaboHy:
ALPEC_PEECTPA_KOHTEMHEPOB:M$_BETKM_KPATKMI_ID_
KOMMMUTA

OTnpaBka 06pa3a B peecTp KOHTENHEPOB NPOEKTa

OTnpaBKa apTedakToB COOPKM B XpaHUNULLE apTedaKTOB
npoekTa Gitlab
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PARKTUKN KOHTPONIA U
yhnpdaBJieHNA BEPCUNAMN

GitFlow
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TectnpoBaHue

3anycK KoHTenHepa 3aga4ym Unit-tecTmpoBaHua

AsTopu3auma B Container Registry npoeKkTa Ha ocHoBe
MACKMPOBaHHbIX NEpEMEHHbIX OKPYKEHMUs NPoeKTa

O6bABneHme nepemMmeHHbIX OKpYyXXeHNA B TECTOBOM KOHTeVIHepe

BbitarusaHue (Pull) YteHune apTedaKkToB

cobpaHHoro obpasa c60pKM U3 XxpaHnULLa
NPWIOXKEHUA N3 peecTpa apTedaKToB NpoeKTa
KOHTENHEepPOoB NPOEeKTa Gitlab

YcTaHOBKa cpeAacTs TeCTMpoBaHUA B TEeCToBbIN KOHTel‘;IHep

3anycK KOHTeMHepa C NpUAoKEHUEM

3anyck ckpunTtos Unit-tectupoBaHua

OTnpaBka apTedaKTOB TECTMPOBAHWUA B XPaHUVLLLE
apredakToB npoekTa Gitlab

Ny6anMKauma pesybTaToB TECTUPOBAHUA KOHBEepa Ha ocHoBe apTedakToB B MHTepdelice Gitlab

29.10.2025

3anycK KoHTeliHepa 3a4,3a4M MHTErPaLYOHHOIoO
TeCTMpOBaHMA

AsTopu3auma B Container Registry npoeKkTa Ha ocHoBe
MACKMPOBaHHbIX NEPEMEHHbIX OKPYKEHMUs NpoeKTa

O6bABneHne nepemeHHbIX OKpYXeHUA B TeCTOBOM KOHTeVIHepe

BbirarnsaHue (Pull)
cobpaHHoro obpasa cbopKu u3
NPUIOXKEHUA U3 XpaHuAMLWa
peectpa apTedaKToB NpoeKTa
KOHTelHepoB Gitlab
npoeKTa

YTteHue apTedakToB

YcTaHOBKa CpeACTB TECTUPOBAHUA B TECTOBbIN
KOHTelrHep

3anycK KoHTeHepa C NPUIOKEHMEM

3any K CKPpUNTOB MHTErpauMoOHHOro TeCTupoBaHUA

OTnpasKa apTedaKToOB TECTUPOBAHMA B XPaHUIMLLE
aptedakToB npoekTa Gitlab

3anycK KoHTeliHepa 3a4a4u Harpy3o4HOro TeCTUPOBaHMUs

AsTopu3auma B Container Registry npoekTa Ha ocHoBe
MACKMPOBaHHbIX NEpEMEHHbIX OKPYKEHMs NpoeKTa

O6bAB/EeHNE NepeMEHHbIX OKPY>KEHUA B TECTOBOM KOHTEWHepe

BbirarusaHue (Pull) YteHune apTedakTos
cobpaHHoro obpasa BHELLHUX ceEpBUCaxX cbopKu 13
NPUIOXKEHMUA N3 TeCTMpOBaHUA XpaHUAMLWA
peecTpa apTedaKToB NpoekTa
KOHTelHepoB Gitlab

npoekTa

ABTOpU3aLUA B

YcTaHOBKa CpeacTB TECTUPOBAHUA B TECTOBbIN KOHTEMHEP

3anycK KOHTelHepa C NPUIoXKeHMEM

3anycK CKpMNTOB Harpy304YHOro ecTMpoBaHua

OTnpaBKa apTepaKkToB TECTUPOBAHUA B XpPaHUAULLE
apredakToB npoekTa Gitlab




[TybanKkaums
obpa3a

29.10.2025

ObbaBneHue git-strategy: none (oTmeHa
KOMWPOBaHWA UCXOAHOTO KOJA B KOHTEWHep 3a4aun)

YcTaHoBKa Apptainer B KOHTelHep aTana nybankaumm

ABTopu3auua B Container AsTopuszauma B CVMFS npoekTa
Registry npoeKkTa Ha ocHoBe Ha OCHOBE MaCKMPOBaAHHbIX
MaCKMPOBAHHbIX MePEMEHHbIX nepemMeHHbIX OKpYKeHUA
OKPYKEHUA NPOoeKTa npoeKkTa

ObbABNEHME NEPEMEHHDBIX OKPY}KEHUA B KOHTEMHEPE
sTana nybavkauun

BuiTarnBaHue o6pa3a NPUNOXKEHUNA NO:
AZIPEC_PEECTPA_KOHTEMHEPOB:UMSA_BETKN_KPATKMA

_ID_KOMMMUTA

MpuceamBaHue obpasy HOBOTO Tera Mo
WaboHy:
APEC_PEECTPA_KOHTEMHEPOB:UMSA_BETKM

OTnpaska obpasa B peecTp KoHBepTauysa obpasa
KOHTEMHEPOB NPOEKTa B popmar .sif

OTtnpasKa daina .sif
B CVMFS

YaaneHue cyuiecTtsyiowero obpasa NpuaoKeHus ¢
TErom:
ALPEC(MMSA)_PEECTPA_KOHTEMHEPOB:KPATKUA_ID_
KOMMMWTA u3 peecTtpa KoHTeliHEpPOB

OTnpasKa apTedakTos nybaMKkaumm B
XpaHunuiLe apTedakTos npoekTa Gitlab
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OCHOBHble MOHATUA

Docker-o6pas (Docker Image, O6pas) — 370 HemameHsemblt Gain, coaepKaLlni
MCXOAHbIN KOA, BUOANOTEKM, 3aBUCUMOCTU, MHCTPYMEHTbLI U Apyrne Gansl,
HeobxoaMmble A5 3anycka npunoxeHus. Obpas — 370 WabaoH, Ha OCHOBE
KOTOPOTro CO3/1aeTCA KOHTEMHEP, CYLECTBYEeT OTAE/IbHO M HE MOXET ObITb USMEHEH.
[pu 3anycKe KOHTEMHEPHOW cpebl BHYTPU KOHTEMHepa co3aaeTca Konus
damnosomn cuctemsbl (docker obpasa) gna ureHna n 3anmcu.

KoHTerHep Docker (Docker Container, KoHTENHEpP) — 3TO BUPTYanmM3nMpoBaHHaa cpeaa
BbINMOJIHEHWNSA, B KOTOPOW MOb30BATE/IM MOTYT U30/IMPOBATb MPUIONKEHUS OT
XOCTOBOM CUCTEMbBI. ITU KOHTEMHEPDLI NPEACTaBAA0T COOON KOMMNAKTHbIE
MOPTATUBHbIE XOCTbI, B KOTOPbIX MOMKHO BbICTPO M IEMKO 3aMyCTUTb NPUIOMHKEHME.

[punoxeHne (NporpamMMHbIM NPOAYKT) — 3TO pa3pabaTtbiBaemoe MO ans
pacnpeaeneHHOM BbIMUCAUTENbHOM CUCTEMbI SKcnepumenTa SPD.



[noccapuin

Mogenb AS IS («KaK ecTb) — 3TO MoAgenb CyLecTBYOWEro
coctosiHMA. OHa ONUCbIBAET CyLLECTBYIOLME NPOLLECChI, TO, KaK OHU
paboTatoT 1 B3aMMOAENCTBYIOT APYr C APYrom 34ecb M ceiyac. ITa
MOZe b NO3BOSET OLLEHUTb TEKYLLEE COCTOAHME NPOLLECCOB, byab
TO OpraHM3auUNOHHbIe BU3HEC-NPOLLECCHI NN TEXHONOTUYECKHE
CUCTEMHbIE.

Mogenb TO BE («Kak gon»KHO BbITb») — 3TO MOAenb AN onucaHus
npoueccos. OHa NoMoraeT onNucaTb NaeanbHOE UK YAYYLIEHHOE
COCTOAHME cMcTeMbl. Yalle Bcero aTy moesib UCMO/b3YIOT B CBA3KE
c mogenbto AS IS. C nomoubto AS IS GUKCUMPYIOT, Kak YCTPOeHa

paboTa B cucteme. A B TO BE oTparkatoT, KaK yCTPaHUTb HEAOCTaTKK,

ONTUMN3NPOBATb MNPOLLECCHI U BHEOPUTb Yay4llEHNA.

Docker-o6pas (Docker Image) — aTo HemsmeHsembln daiin,
coAeprKaLLMM UCXOOHbIN Kog, BUBANOTEKKN, 3aBUCMMOCTH,
NHCTPYMEHTbI U Apyrue daiinbl, Heobxoanmble ANA 3anycka
npuaoxeHuns. 0O6bpas — 370 WabnoH, Ha OCHOBE KOTOPOro
C0343eTcsA KOHTeNHep, CyLWecTByeT OTAe/bHO U He MOXET bbITb
n3meHeH. MNpwu 3anycke KOHTEMHEPHOW cpeabl BHYTPU KOHTeHepa

Docker-o06pa3 npunoxeHusa — 310 06pas, 0OCHOBaHHbIM Ha
cbopoyHom Docker-obpase B KOTOPOM yrKe COBPaHO NPUNOKEHME,
Ha OCHOBE 3TOro 06pasa MOXKHO pPa3BoOpPaYMBaTbL KOHTEHEP C
NPUNOKEHUEM.

MpunokeHue (NporpamMmmHbIi NPOAYKT) — 3TO pa3pabaTtbiBaemoe
MO ana pacnpeneneHHOM BbIMUCAUTENBHOW CUCTEMDI
akcnepumeHTa SPD.

Nnardpopma KoHTeliHepoB (Docker Daemon) — 310 Habop
nporpamm, NO3BOAAOLMX B3anmoaeicTeoBaTb ¢ Docker-obpasamm
N KOHTEeMHepaMu: NnepenasaTb UAK 3abUPaTb U3 ANUCTAHLMOHHOTO
XpaHMAMLWaA, 3anyckaTb U ynpasnatb. Coctont ns Docker Engine,
Docker Client, Docker Host, Docker Daemon.

HauyanbHbIN NCXOAHDbINA KOA, — 3TO TEKCT pa3pabaTbiBaemoro
MpunoxeHua, KoTopbli TpebyeTca AopaboTaTb UK HA OCHOBE
KoTOporo byaeT BecTUCh AasibHelwan pa3paboTKa.

UcxopHbI Kog NPUIoXKEeHUA — 3TO pa3paboTaHHbIN Kog,

co3gaetca konua dainosoit cuctembl (docker o6pasa) ans uteHus nllpunoxeHnsa.

3anuncu.

KoHTeiHep Docker (Docker Container) — 3To BUpTyannsnmposaHHas
cpesa BbIMOJIHEHMA, B KOTOPOWM NOIb30BAaTENM MOTYT M30MPOBaAThb
NPUNOXKEHNA OT XOCTOBOM CUCTEMbI. ITU KOHTENHEPDI
npeacTasaAoT cOb0M KOMMaKTHbIE MOPTAaTUBHbIE XOCTbI, B KOTOPbIX
MOKHO BbICTPO U IETKO 3aMNyCTUTb MPUIOXKEHME.

BasoBbIn Docker-o6pas — 310 06pas, Ha OCHOBe KOTOpOro byaeT
co3gaH cbopouHbint Docker-o6pas.

C6opouHbiit Docker-obpas — aTo 06pas, ocHOBaHHbIM Ha bazoBom
Docker-o6pase, B KOTOPOM HAaCTPOEHO OKpPYKeHMe AN pa3paboTKu
NPUNONKEHUA (yCTaHOBAEHbI HEOHXOAMMbIE 3aBUCMMOCTH,
61Mb1MOTEeKM, CKONMPOBAH UCXOAHbIM KOA) 1 B KOTOpom byaeT

6 .
SecTHe PR

CTopoHHME PpYyHKUMOHANbHbIE BUBNMOTEKM (BUBANOTEKN) — 3TO
Habop roToBbIX GYHKLMI, KNACCOB M OO6BEKTOB A/ PeLIeHNn
KOHKPETHbIX 33434, HaNMCaHHbIA TPETbUMM IMLLAMMN UAN CAMUMM
paspaboTunmKamm.

CUCTEMHbIE 3aBUCUMOCTM — 3TO 3aBUCUMOCTb MEXKAY YacTAMM
CUCTEMBI, KOTAA CUCTEMY PAaCCMATPUBAIOT KaK eiMHOE Lenoe, a
TaKKe 6UBIMOTEKK, KOTOPbIE 3aBUCAT OT APYIMX CUCTEMHbIX
6ubnnotek Bo Bpems komnunauuum. Hanpumep, CUDA, FFMPEG.

TecToBble AaHHble — 3TO HABOPbI BXOAHbIX AaHHbIX MK
WMHOPMaLMK, UCNONb3yeMble AN MPOBEPKN KOPPEKTHOCTH,
NPOM3BOAMTENBHOCTM M HAAEKHOCTU NPOrPAMMHbIX CUCTEM.

LleneBoe ycTpoictBo/cpena — 3To BUPTyaNbHaA U dpM3nyecKan
cpeaa 1 OKpyKeHue LeneBoro yCTponCTBa, rae nnaHmpyeTca

pa3BepTbiBaHWNE NPUNOHKEHUA.

Cuctema KoHTposa Bepcui (Gitlab) — aTo Beb6-nnatdopma gns
ynpaBaeHA NPOEKTaMM U PENO3UTOPUAMM NPOrPaMMHOI0 Koaa,
paboTa KOTOpOIt OCHOBAHa Ha cMcTeMe KOHTpos Bepcuit (Git). Bee
ANCTaHLMOHHbIE PENO3UTOPUIA ANs pa3pabaTbiBaeMbIx
NPUNOXKEHUI pacnonaratoTcs Ha aksemnaape Gitlab OUAN —
git.jinr.ru.

Dockerfile — 3To TEKCTOBbI OKYMEHT, COAEPKALLMUA MHCTPYKLUNM
ANns reHepaumm obpasa Docker. OH yKasbiBaeT Docker, Kak
NocTpouTb 06pas, KOTopbI ByAET NCNOIb30BaTLCS MPU CO3AAHUN
KOHTelHepa.

Cpepactsa TecTupoBaHua (MO ana TecTMpoBaHUA) — BPYUHYHO
NPONMCaHHble pa3paboTynMKamm NPUNOKEHUA NN CTOPOHHUE
roToBble peweHns B Buge GyHKLM, ckpuntos nam MO gns
TecTMpoBaHua npunoxeHuns n Docker-koHTelHepa ¢ NPUAOKEHNEM.

Cuctembl cbopkmM Koga — aTo MO ans Komnuaauumn 1 cbopku Koga.
Hanpumep, CCake + Make.

XpaHunuuwe 06pa3os — BUPTyanbHoe Uan GU3MYECKoe XpaHUAnLLLe
AaHHbIX popmaTa Docker — obpazos.

Pa3paboTumk — MU0 ocyulecTeastolee pa3paboTky NPUIOKEHUS.

Monb3oBaTenb — PU3MK, ApYyroi pa3paboTumK.
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[Tpouecc

BHeceHus
M3IMEeHeHU B

KoA

29.10.2025

dopmynmposaHue
TEXHMYECKOM 3a4aumn

HasHaueHwne
OTBETCTBEHHOTO
pa3paboTuvka

HasHaueHwne
peBbloBepa

Co3gaHne
DYHKUMOHANbHO
BETKU

PaspaboTka
(HanucaHue) koga

Co3paHue Merge-
Request

Mepgax co3gaetca 1
pas B pamKax
C034aHnA HOBOro
dyHKUMOHana

Otnpaska Review
Request

3anyck KoHBelepa
Cl/CD

06pas3 c HOBbIM
dyHKLUMOHaOM UMeeT
CreHepuUpoBaHHbIN Ha
OCHOBE KOMMWUTa U
Ha3BaHMA BETKM Ter

[Owmbku
Npu NPOXOKAEHWA KOHBeliepa)

MpoBeaeHve peBbto

[Koa, npuHaT]

OTnpaska 3anpoca

N3meHeHMe Koga

Kommur 8
DYHKUMOHANbHYO
BETKY

BbinonHeHne Merge-

Ha USMeHeHue Koga

WUcnpasBneHne
KOHONMKTOB

[KoHdmKTbI ecTb) ’
o ¥

Request B BeTKy
develop

3anyck KoHBeitepa
CI/CD npu Merge-
request B BeTKy
develop

[Ownbku kouaeﬁepa]‘—lowwﬁok HeT]

OTtmeHa Merge- MNy6anKaums obpasa

Request cTerom "develop"

[KoHdmkTOB Het):

06pa3 nybaukyercs c Terom dev
Mpw 3anycke KoHBeiiepa
BbINONHAETCA KONUPOBaAH Ne Aes
BETKM B "MpomekyTodHoe"
OKpYXeHue, rae BbinoaHAETCA
c/mMAHKe. B KoHBeiiepe
BbIMO/HAGTCA IMHTEP, 6Ung,
TecTupoBaHue, Ho He ny6anKauma,
M €CIN BCe OKeM - BbINOHARTCA git
rebase gns dev BeTkun
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NHTepBblOMPOBaHME

Y10 13 cebs NnpeaAcTaB/IAET NMPOEKT, B KOTOPOM

33[eMCTBOBAH pa3paboTumk, B YEM COCTOUT MHTEepBbIO BbII0 NPOBEAEHO C
Lesb MPOEKTa, N KaKk JaBHO NPOEKT pa3paboTyMKaMm:
cyliectsyeT? .

dpenmaopka Gaudi (Sampo);
Kakue waru BbINO/IHAKOTCA Pa3paboTumKom,
KOraa nocTynaeT 3anpoc Ha BHECeHMe
M3MEHEHM B MPOrPamMmMHbIN Koa?

dpenmBopka SPDRoot;

cepsuca SPD Eventindex;
cepsuca SPD Metadata DB;

Kakne TeXHON0ormm MNP 3TOM 3a,£I,EVICTBOBaHbI?

cepsumca SPD Hardware DB.
CKOIbKO MO BPEMEHW 3aHMMALOT BCE NMPOLLECCh,

KpOMe HenocpeaCcTBEHHOIO BHECEHNS
M3MEHEHMSA B MPOrPaMMHbIN KoA?

Kakue, N0 MHEeHUIO Pa3paboTymnKa, CyLLEeCTBYIOT
npobaembl B npoLecce pa3paboTku NpoekTa?



DevOps

MeTononorma BkatodaeT B ceba Habop best practices — «nyylmx NpakTuK»,
HanpaBAEHHbIX Ha YCKOPEHME BHEAPEHUA M3MEHEHUM U BbIMYCKa NPOAYKTA,
aBTOMATM3aLMIO NPOLLECCOB COOPKN, TECTUPOBAHMSA N AOCTABKM, YIydLIEHME
KOOpAMHAUMM MeKay KOMaHAaMM Pa3paboTYMKOB:

* HenpepbiBHaA MHTErpauma U HenpepbiBHas AOCTaBKa;
* VIpPaBAEeHME BEPCUAMU;

* HenpepbIBHOE TeCTUPOBAHMNE;

* HenpepbiBHOE HabatoaeHMe;

* MHOPACTPYKTYPA KaK KoA,;

* MUKPOCEPBUCHAA apXUTEKTYPA MPUNOHKEHNI.
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