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NMpo uto >TOoT AOoKNaA?

Kak ctpykrypupoBatb un aenatb Cl/CD

Statistic  Statistic

Mono Repo Refresh Refresh on selection Settings
APACHE Overview properties py txt xml
S QrK Extension Lines CODE » Count '
™ sql (SQL files) 150268 2804x

scala (SCALA files) 98141 1627x
yaml (YAML files) 79769 2225x
py (PY files) 37789 427x
ddl (DDL files) 18012 94x
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O cebe

Data Engineer, 17 net B IT, us Hux 14 B o6bnactn BI/DE = DevOps Engineer, 10 ner B IT, nocneaHue 6 ner
pa6oraro DevOps/MLOps Ha npoekTax Big Data

« 2007-2011 CbepbaHk, paspaboTtka OLTP-pewenunii Ha  * 2018-2021 TELE2, DevOps, pa3pabotka peLleHNN
Oracle, X1/Reporting Ha cTeke Microsoft MawwmHHoro obyuenusa (CI/CD, gitlab, Jenkins, airflow,

kubernetes, python, sql, pyspark, scala, hive, sqoop,
« 2012-2016 CbepbaHk, pa3pabotka LIX/[ Ha Oracle / bteq, Hadoop, Teradata)
Teradata / Informatica PC

, e 2021-2023 LIPAT  (YecTHbIn 3HaKk), DevOps
« 2016-2018 KPOK, npoektbl Ha Oracle / Informatica /

, - AHanntnyeckon naatdopmbel  (ansible, gitlab i,
Hadoop (HDP, Arenadata)/Spark/Hive/NiFi kubernetes, helm, bash, python, maven, Hadoop,

« 2018-2019 laznpomHedtb, noctpoeHne Datalake ClickHouse, Postgres, HAproxy )
(Arenadata, MS SQL, Informatica, Spark/Hive) « 2023-... HIMK, MLOps, paspa6otka DSML-naatdopmbl
e 2019-.. LPNT, DataLake (Vanilla (Cl/CD, gitlab, Minio, S3, airflow, kubernetes, helm,
Hadoop/Spark/Hive/HBase/ClickHouse/Postgres/etc) python, Hadoop, Computer Vision, Machine learning)

s SmartData
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O komnaHuun YectHbIN 3HAK

Co3paem cucrtemy LnppoBOU MapPKNPOBKU U NPOCIEXXUBaAHUA
ToBapoB "YecTHbiM 3Hak" B Poccum mn ctpaHax EAIC
* OcHoBaHa B 2017 rogy
e > 750 coTpyaHWKOB

*  Oduchl paspaboTtkm B Mockse, Nutepe, MNeH3e, YnbaHoBcke, HuxxHem Hosropoae

PasHoo6pa3Hble ToBapHble rpynnbl (Tabak, Monoko, Boga, Nueo, Jlekapctea, Ogexaa, O6ysy, ...)
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O TexHONOrMYeckom naHgwagre

PHUYENIX

A P RACHE

HBEBASEL£<

" APACHE
ey Spqr
\n.
cassandra S HIVE
Knactep 410 mawwnH
4 xnactepa (180 mawmH) 146 Tb RAM
~5 Pb xpaHeHus 9,5 Pb xpaHeHwus

&8 JasperReports

re%ash

kafka Riow
Apache Ze ppl

Knactep 18 mawwuH .
s dhue
o~ kubernetes

Smart
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ClickHouse

Knactep 74 mawuHbl
800 Tb xpaHeHus

PostgreSQL

2 knactepa Patroni
~2 Tb xpaHeHwus

$ MINIO

ZScala
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CTpykTypa npoekTa
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CTpykTypa npoekTta — nepapxmsa/3aBMCUMOCTMH

Maven

Mogpenb npoekta

<?xml version encoding

<project xmlns

Parent POM <I--TyT BCe 3aBUCUMOCTU/HACTPOMUKU/ NNArUHBI--> mlns:

j

:schemalocation
4.0.0

ru.crpt.analytics

<I--TyT 061U 6UENNOTEYHBIVU KoA-->
datalake_etl

pom
children =] ${revision}
tobacco
dependency
common
clean-data
<!--TYT 6VI3H€COBbIM KOA I'lpVIJ'IO)KCHMI/I--> e

pharma

service_providers

legprom

milk
<I--npocTto nanka. Tyt DAGU--> water
furs

o atabases <I--npocTo nanka. Tyt DDLu--> master-data

000000
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CTpyktypa npoekrta — parent POM
Maven '

<project xmlns

, mvh clean complle -Dscala.version="2.12.14"

Smart
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CrpykTtypa npoekra — parent POM

Maven

<dependencyManagement>
<dependencies>

<dependency>
<groupId>org.apache.spark</groupId>
<artifactId>spark-core_${scala.version.short}</artifactId>
<version>${spark.version}</version>
<type>test-jar</type>

</dependency>

<dependency>
<groupId>org.apache.spark</groupId>
<artifactId>spark-catalyst_${scala.version.short}</artifactId>
<version>${spark.version}</version>
<type>test-jar</type>

</dependency>

<dependency>
<groupId>org.apache.spark</groupId>
<artifactId>spark-sql_${scala.version.short}</artifactId>
<version>${spark.version}</version>
<type>test-jar</type>

</dependency>

<dependency>
<groupId>com.github.mrpowers</groupId>
<artifactId>spark-fast-tests_${scala.version.short}</artifactId>
<version>${com.github.mrpowers.version}</version>

</dependency>

Smart
2024

- LleHTpanusauuns Bepcumn
3aBMCUMOCTEN

- flBHOe yka3aHue Bepcuum ANnA
TPaH3UTUBHbIX 3aBUCUMOCTEN

A second, and very important use of the dependency management section is to control the
versions of artifacts used in transitive dependencies. As an example consider these projects:

Project A:

1. <project>
2. <modelVersion>4.0.0</modelVersion>



CrpykTtypa npoekra — parent POM

<project xmlns

Smart
2024

org.scalatest
scalatest-maven-plugin

${scalatest.maven.plugin.version}

<reportsDirectory>${project.build.directory}/surefire-reports</reportsDirectory>

<junitxml>.</junitxml>
<filereports>TestSuite.txt</filereports>
<parallel>false

Maven

<project xmlns

java-dev-team
crpt-nexus
${nexus.repo.url}/repository/java-dev-team/
default

false
crpt-nexus-release

Common nexus release repository

${nexus.repo.url}/repository/analytics-team-release/

false
crpt-nexus-snapshots
Common nexus snapshot repository

${nexus.repo.url}/repository/java-dev-team-snapshot

${nexus.repo.url}/repository/java-dev-team-snaphot

10



Crpykrypa npoekta — child POM
Maven

pom.xml (datalake-common-test)

<project xmlns

ru.crpt.analytics

${revision}

pom.xml (datalake-gismt)

<project xmlns

org.codehaus.mojo
build-helper-maven-plugin
3.5.0

<execution>
add-source

generate-sources

add-source

2024 1 1



Crpykrypa npoekrta — Cl-friendly

pom.xml (datalake_etl)

<?xml version encoding

!Hl <project xmlns

xmlns:
:schemalLocation
4.0.0

ru.crpt.analytics
datalake_etl
pom

${revision}
common

clean-data

tobacco

pharma

Smart
2024

Maven

Starting with Maven 3.5.0-beta-1 you can use the ${revision} , ${shal} and/or

${changelist} as placeholders for the version in your pom file.

mvh -Drevision=1.0.0-SNAPSHOT clean package

12



Pa3Hble Bepcuu Spark
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CTpykTypa npoekrta — pa3Hble Bepcum Spark

Overview Active Stale Al master D Q

master [5 ~default protected

master_spark_3.5 [

s SmartData
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CTpyktypa npoekTta — pa3Hble Bepcuu Spark

mvn clean package -P spark-3.3

201582
RIS D)
2o al5. 22
2il5 22
2als 22
1.0.0_${spark.version}
3.5_0
3.4.0
1l

mvn clean package -P spark-3.5

<groupId>org.apache.spark</groupId>

<artifactId>spark-protobuf_${scala.version.short}</artifactId>

</version>

Smart
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CTpyktypa npoekTta — pa3Hble Bepcuu Spark

ru.crpt.analytics.datalake.base

Cannot resolve symbol protobuf




CrpykTypa npoekrta — pa3Hble Bepcum Spark

hooks
% spark_33 [datalake-spark-hook-3.3]
v src
main
= resources
scala
ru.crpt.analytics.spark_hook
VersionSpecificTransform
test
pom.xml
% spark_35 [datalake-spark-hook-3.5]
v src
main
= resources
scala

ru.crpt.analytics.spark_hook
VersionSpecificTransform

Smart
2024

v g gismt [datalake-gismt]
v src
main
= resources
scala
spark_specific_3_3_0
ru.crpt.analytics.datalake.gismt
protoparser
VersionSpecificTransform
spark_specific_3_5_0
ru

crpt
analytics

datalake
gismt
protoparser
VersionSpecificTransform

org.codehaus.mojo
build-helper-maven-plugin
3.5.0
<execution>
add-source

generate-sources

add-source

src/main/spark_specific_${specific.sources}

</execution>
<execution>
add-test-source
generate-test-sources

add-test-source

src/test/spark_specific_${specific.sources}

</execution>

16
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MNMpoueccobl — code review

S sa-review-and-release

o
Er- s

HotFix
MR:

Onucanue: MOJII. h_type.

NcnpaeneHa pabota [JAla

v 1

- I A rexcannp D
@

HotFix
MR:

CENERER

Onucanue: O6beamnHerune pybnukatos & (G
V1

Smart
2024

13:25
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NMpoueccol - release

@ Passed Cepren created pipeline for commit 8dé9c945 [7; finished 2 days ago

Related merge request 17837 to merge feature

latest merge request GO 55 Jobs () 54 minutes 34 seconds, queued for 9 seconds

Pipeline Needs Jobs 55 Tests 2682

Summary

2682 tests O failures 0 errors

S SmartData
e 2024



NMpoueccol - release

S sa-review-and-release

v
- I Anexcannp

Smart
2024
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MNMpoueccol - release

Open 23 Merged 141 Closed 10 All 174

‘Recent searches v Target-Branch = master X Label = [EAeelel-EleliETale[-I 04

‘ Updated date v |

-17731 Merged & & [0
17988 - created 2 days ago by AnekcaHgp updated 2 days ago
-17731 Merged & & 8- Approved [0
17964 - created 1 week ago by AnekcaHap updated 3 days ago
-17641 sales , added field Merged @& 8+ Approved 30
17981 - created 3 days ago by Mwuxaun updated 3 days ago

i SmartData

e 2024



NMpoueccol - release

. SmartData

0O ¥y datalake_etl / Tags

Filter by tag name Q Updated date v

Tags give the ability to mark specific points in history as being important

= 2024.08.15
4335dc4b - Merge branch into 'master’ - 2 days ago

gismt:
-17731: 06bveguHeHne payb6nukaToB

= 2024.08.14
£4599d76 - Merge branch into 'master' - 3 days ago

gismt:
-17731: HeKOppEeKTHbIN cTaTyc
06beguHeHune

= 2024.08.13
9f0495a0 - Merge branch into 'master' - 3 days ago

Create release

Create release

Create release

& v || O
& v || O
v || O

21
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Pipelines

1. MR: test
2. Tag: test & build & deploy (prod)

3. Run pipeline manual: test & build & deploy
(test)

22



Merge Request

Maven

latest merge request €O 28 Jobs ) (© 43 minutes 26 seconds, queued for 11 seconds

Parent
Pipeline Needs Jobs 28 Tests 1118
test Y *
: 28 ) - Module 1 Module 2 Module 3
(0 MEtest ) ®@ mritest: [beer] <
° mr:test: [common-apps] <
Example of parallel:matrix:
@ mritest: [common-test] c
deploystacks:
@ mr:test: [common] %) stage: deploy
script:
@ mr:itest: [data-quality] c - bin/deploy
parallel:
@ mr:test: [dispenser_workers] < matrix:
hd - PROVIDER: aws
STACK:
- monitoring
- appl
- app2

- PROVIDER: ovh
STACK: [monitoring, backup, app]
- PROVIDER: [gcp, vultr]
STACK: [data, processing]
environment: $PROVIDER/$STACK

- SmartData
2024
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Merge Request

Example of rules:changes:

latest merge request €O 1Jobs ) 16 minutes 3 seconds, queued for 1 seconds docker build:

script: docker build -t my-image:$CI_COMMIT_REF_SLUG .

Pipeline Needs Jobs 1 Tests 49 rules:
- if: $CI_PIPELINE_SOURCE == "merge_request_event"
changes:
Group jobs by | Stage | Job dependencies - Dockerfile

when: manual
allow_failure: true
test

docker build alternative:
® mritest:milk s variables:
DOCKERFILES_DIR: 'path/to/dockerfiles'
script: docker build -t my-image:$CI_COMMIT_REF_SLUG .
rules:
- if: $CI_PIPELINE_SOURCE == "merge_request_event"
changes:

- $DOCKERFILES_DIR/*%/*

- Smartbhata

.- 2024 24




Merge Request

Airflow DAGs Data Profiling v Browse v Admin v Docs v About v
Broken DAG: [/home/airflow/gcs/dags/airflow_utils.py] 'DEPLOYMENT_SETUP'
Broken DAG: [/home/airflow/gcs/dags/examples/dbt_example.py] 'DEPLOYMENT_SETUP'
Broken DAG: [/home/airflow/gcs/dags/examples/add_gcp_connections.py] 'DEPLOYMENT_SETUP'

Broken DAG: [/home/airflow/gcs/dags/examples/kubernetes_sample.py] 'DEPLOYMENT_SETUP'

DAGs

Search:
(] DAG Schedule Owner Recent Tasks @ Last Run @
() m airflow_monitoring [ None | airflow @ 2020-12-17 11:52 @
() m bigquery_connection_check airflow @ 2020-01-16 00:00 @

variables

Airflow prod cluster

test:airflow connections

& test:airflow

Q

variables Smoke test Dag'’s

connections

- SmartData
-0 2024




Tag

pre last tag commit

pre last tag

v1.0 v2.0

Commit 732fe7 Commit 11e5b5 Commit 83a3b62

git diff commit

npoBepkKa Ha Ha/Inume N3MEeHeHUM B mMmoaAayne

26



Tag

2024

Pipeline

Needs

Jobs 56

Tests 0

Group jobs by = Stage | Job dependencies Show dependencies

Q Tip: Hover over a job to see the jobs it depends on to run.

SmartbData

diff:beer
diff

diff:clean-data
diff

diff:common
diff

diff:common-apps
diff

diff:data-quality
diff

diff:dispenser_workers

diff

diff:etl_routines
diff

diff:furs
diff

diff:gismt
diff

diff:gov
diff

diff:gtin
diff

diff:gtin-all
diff

TV R

Q

Q

Q

Q

Q

Q

Q

Q

Q

Q

V) beer
test:build:deploy
Trigger job

- ® clean-data
test:build:deploy

Trigger job

Ne common
-0

test:build:deploy
Trigger job

\\ ° common-apps

test:build:deploy
Trigger job

N\ .
\ data-qualit
\ - @ Py

\\, o gismt

test:build:deploy
Trigger job

. ) dispenser_workers

test:build:deploy
Trigger job

. etl_routines
-9

test:build:deploy
Trigger job

V) furs
test:build:deploy

Trigger job

test:build:deploy

Q

Q

Q

Q

Q

Q

Q

Q

Q

Downstream

& common
#1953751

Child

o Master-data
#1953750

Child

@ dispenser_workers

#1953749
Child

furs
#1953748

Child

@ Pharma
#1953747

Child

o data-quality
#1953746

Child

(V) tobacco
#1953745

Child

beer
#1953744

Child

test:build
test:build

~

deploy:nexus
deploy:nexus

deploy:hdfs
deploy:hdfs

Q

Q

=~

/» )

deploy:airflow
deploy:airflow

Q

27



Manual

® anst > ¥ datalake_etl > Pipelines > #1879122

Pipeline Needs Jobs 115 Tests 0

Group jobs by Job dependencies

image > test
& image:java-tooling > & run:test:beer
& image:liberica-openjdk-debian:8 > & run:test:common
& image:liberica-openjdk-debian:17.0.5 > & run:test:common-apps

& run:test:common-test

& run:test:data-quality

& run:test:dispenser_workers

& run:test:etl_routines

& run:test:furs

& run:test:gismt

build

o

)

run:build:beer

run:build:common

run:build:common-apps

run:build:common-test

run:build:data-quality

run:build:dispenser_workers

run:build:etl_routines

run:build:furs

run:build:gismt

deploy:hdfs-test

N

run:deploy:hdfs-test:beer

run:deploy:hdfs-test:common

run:deploy:hdfs-test:common-apps

run:deploy:hdfs-test:common-test

run:deploy:hdfs-test:data-quality

run:deploy:hdfs-test:dispenser_workers

run:deploy:hdfs-test:etl_routines

run:deploy:hdfs-test:furs

run:deploy:hdfs-test:gismt

deploy:hdfs-offline

N

run:deploy:hdfs-offline:beer

run:deploy:hdfs-offline:common

run:deploy:hdfs-offline:common-apps

run:deploy:hdfs-offline:common-test

run:deploy:hdfs-offline:data-quality

run:deploy:hdfs-offline:dispenser_workers

run:deploy:hdfs-offline:etl_routines

run:deploy:hdfs-offline:furs

run:deploy:hdfs-offline:gismt

28



Cache

2024

SmartbData

test

Maven cache & Gitlab ClI/CD cache

run:test:beer

run:test:common

run:test:common-apps

run:test:common-test

run:test:data-quality

run:test:dispenser_workers

run:test:etl_routines

run:test:furs

run:test:gismt

run:test:gov

run:test:gtin

run:test:gtin-all

build

run:build:beer

run:build:common

run:build:common-apps

run:build:common-test

run:build:data-quality

run:build:dispenser_workers

run:build:etl_routines

run:build:furs

run:build:gismt

run:build:gov

run:build:gtin

run:build:gtin-all

v

_

cache:
key: masterd3cache
policy: pull
paths:
- .m2/repository/

29



Spark

Git branch:

master

SPARK_VERSION=3.5
JAVA_VERSION=17

SPARK_VERSION=3.3
JAVA _VERSION=17

Git branch:

master

Downstream

& common o
#2653437 >

Child
& softdrinks ) test:build > deploy:nexus deploy:hdfs deploy:airflow

#2653436 <
Child & test:build > ® deploy:nexus S ® deploy:hdfs © ® deploy:airflow O

& test:build_3.5 > ® deploy:nexus_3.5 N ® deploy:hdfs_3.5 N ® deploy:airflow_3.5 ~

oo SmartData
el 2024




Security

4. Return Vault Token
IF bound claims match

-

3. Verify JWT token With JWKS
= v

HashiCorp

Vault

o SmartData
s 2024

2. Auth with JWT Gitlab

1. Generate

CI(CD JWT Token &

inject it into
Members 3
{'S) v ‘ Filter members Q Account v | l=
Account Source Access granted Max role Expiration
‘e4". Administrator it's you . —
" 94, @root demo 5 minutes ago Owner Expiration date B8
LD

User 0 1 minute ago by ol

@user0 demo Adiiiistrator Reporter Expiration date B8
3 o?\ User1 54 d

seconds ago

3i/> @userl Direct member 9 Guest v Expiration date 5 ‘ ﬂ
O

by Administrator

31



Pipelines

nothing

Branch

master
?

Pipeline file

Stage
diff:
Branch
master
?

yes

Trigger job:
deploy: nexus
spark_hook _35

RUN

Branch

Changes
${MODULE}

Changes
airflow/**/
*?

yes

Stage diff: Changes
${MODULE}/**/*?
and/or
spark_hook_33
and/or
spark_hook _35?

no /

PIPELINE
MANUAL

master
?

/

Start stage:
lablel

Start stage:
Test airflow

Stage
diff:
changes

module is

common
and/or
pom.xml

yes

and/or
pom.xml

Module is
common

Start stage:

deploy: airflow
all modules spark35

yes

no

Trigger job:
test: build
deploy: nexus
deploy: hdfs
deploy: airflow
all modules spark

Trigger job:
test: build
deploy: nexus
deploy: hdfs
deploy: airflow
only modified
modules spark

Trigger job:
deploy: nexus
spark_hook

Trigger job:
test: build
deploy: nexus
deploy: hdfs
deploy: airflow
only modified
modules spark35

Start stage: Test spark 3.5 all
Test all modules modules
yes yes
no no
Start stage: y
Test only modified Start stage:
modules Test spark 3.5 only
modified modules
Trigger job:
test: build
deploy: nexus
deploy: hdfs

HDFS_PATH=${HDFS_PATH_TEST}

${CI_BUILD_IMAGE}

no

Stage:
test
build
deploy: hdfs-offline
deploy: hdfs-test
all modules manual

yes

Stage: image
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Ontumusauum 1/0
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res = result.columns.foldLeft(
.select(columns.map(col): _x*)

res.toJSON.show(

expDf = spark.read.json(getCla
expected = expDf.columns.foldL
.select(columns.map(col): _x*)

checkAnswer(res, expected)

33
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worker:
worker:

worker:
worker:
worker:
worker:
worker:
worker:
worker:
worker:
worker:
worker:
worker:
worker:
worker:
worker:

C QO Q T 0 Q CTO0 QO Q COOQ 90

+002ms

+424ms
+307/ms

+3172ms
+047ms
+469ms

+797ms
+153ms

+491ms
+323ms
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Pazsutue CI/CD

<project xmlns

org.scalatest
scalatest-maven-plugin
${scalatest.maven.plugin.version}

<reportsDirectory>${project.build.directory}/surefire-reports</reportsDirectory>

<junitxml>.</junitxml>

<filereports>TestSuite.txt</filereports>

<parallel>false</parallel>

Smart
2024
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Post scriptum
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Post Scriptum

Mbi nwiem Data Engineer-oB Ha Haw ctek. Npuxoaure
kKo mHe B Telegram @nblagodarnyy

o SmartData

el 2024



Post Scriptum

DE-meetup B CIBb 11/09

Smart
2024
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Ccbinkun

* https://www.baeldung.com/maven-dependencymanagement-vs-
dependencies-tags

* https://maven.apache.org/guides/introduction/introduction-to-
dependency-mechanism.html#Dependency Management

* https://maven.apache.org/maven-ci-friendly.html

o SmartData

el 2024


https://www.baeldung.com/maven-dependencymanagement-vs-dependencies-tags
https://www.baeldung.com/maven-dependencymanagement-vs-dependencies-tags
https://maven.apache.org/guides/introduction/introduction-to-dependency-mechanism.html
https://maven.apache.org/guides/introduction/introduction-to-dependency-mechanism.html
https://maven.apache.org/maven-ci-friendly.html

Smar
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Post Scriptum

Bonpocobi?

39



CNMACUBO
3A BHUMAHMUE!

Hukuta brarogapHbiv
telegram @nblagodarnyy

AnekcaHapa Hekmapesa (KntuyeHko)
telegram @sasha_kitchen

r A
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Post Scriptum

DE-meetup B CIBb 11/09
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