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Kubernetes를 이용한효율적인데이터엔지니어링
(Airflow on Kubernetes VS Airflow Kubernetes Executor)
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1. 데이터 엔지니어링이란?

사람마다생각에따라정의및범위가다르다고생각한다.
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2. Apache Airflow는 무엇인가?



2. Apache Airflow는 무엇인가?

Dag & Task



2. Apache Airflow는 무엇인가?

Dag (개발자가코드로작성한Workflow)



2. Apache Airflow는 무엇인가?

Task (작업의단위)



2. Apache Airflow는 무엇인가?



2.1 Apache Airflow의 동작원리
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subprocess
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Hive Client
(Java Process)

2.1 Apache Airflow의 동작원리
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2.1 Apache Airflow의 동작원리

SELECT 

column 1

, transform(column1)

FROM database.table

HiveOperator subprocess
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Airflow에서HiveOperator사용시Hive 설치및환경이구성돼야함



2.1 Apache Airflow의 동작원리
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2.2 Apache Airflow Executor별 특징
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2.2 LocalExecutor
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2.2 CeleryExecutor
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CeleryWorker

CeleryWorker
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2.2 CeleryExecutor

OR
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celery_executor.py

비동기로Task를전송

수행해야할Task



CeleryExecutor
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3. 왜 필요했을까?

다양한형태의소스데이터환경

다양한형태의타겟데이터환경

Cluster 1
Cluster 2

Cluster 3



Airflow On Kubernetes VS Kubernetes Executor



4. 일반적인 Airflow on Kubernetes

Kubernetes Cluster

Airflow Webserver Airflow Scheduler 

Airflow Kerberos

LocalExecutor Env.

Airflow Kerberos



4. 일반적인 Airflow on Kubernetes
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CeleryExecutor Env.
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4. 일반적인 Airflow on Kubernetes

구성이간단

Template화하기쉬움

장점 단점

유지보수비용

Lib. 의존성에따라무거워짐

Kubernetes의장점을살리지못함



4. 일반적인 Airflow on Kubernetes 장점
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Kubernetes Cluster

CeleryExecutor Env

Airflow Webserver 

Airflow Scheduler 

Airflow Kerberos

Redis or RabbitMQ
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4. 일반적인 Airflow on Kubernetes 단점

해당구성은Kubernetes 환경에상주하고있으며,모니터링필요



4. 일반적인 Airflow on Kubernetes 단점



4. 일반적인 Airflow on Kubernetes 단점

요구사항



4. 일반적인 Airflow on Kubernetes 단점

작업 List...
신규Hadoop Client 설치

환경변수확인

사용Component기능확인

Library 의존성여부

Python  Version확인

기존코드정상작동여부확인

…

추가로또다른 Hadoop Client도설치돼야한다면…



4. 일반적인 Airflow on Kubernetes 단점



5. K8sExecutor & K8sPodOperator

필요할때만Kubernetes 자원을사용하고

필요한 Docker Container만을골라Pod로실행시킨다
Like Micro Service Architecture...

Execute



5. K8sExecutor & K8sPodOperator

Hadoop 2.x  Spark 2.x

Spark Cluster A Pod

Hadoop 2.x  Hive 1.x

Hive Cluster A Pod

Python 3.x Pandas 1.x

Python Pod

Hadoop 2.x  Hive 1.x

Hadoop Cluster A Pod

Hadoop 3.x  Spark 2.x

Spark Cluster B Pod
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5. K8sExecutor & K8sPodOperator



5. K8sExecutor & K8sPodOperator

일반Operator & KubernetesPodOperator

KubernetesExecutor Env.



5. K8sExecutor & K8sPodOperator

Kubernetes Cluster

Airflow Webserver 

Airflow Scheduler 

BashOperator

PythonOperator

K8sExecutor

Airflow Worker 

Airflow Worker 



Kubernetes Cluster

Airflow Webserver 

Airflow Scheduler 

Airflow Worker 

5. K8sExecutor & K8sPodOperator

BashOperator

PythonOperator

Airflow Worker 
K8sExecutor

일반Operator



Airflow Worker 

Kubernetes Cluster

Airflow Webserver 

Airflow Scheduler 

BashOperator

PythonOperator

Executor

kubernetes_executor.py

airflow.cfg에정의한config & image

5. K8sExecutor & K8sPodOperator

일반Operator

Worker Pod 생성



5. K8sExecutor & K8sPodOperator

Kubernetes Cluster

Airflow Webserver 

Airflow Scheduler Airflow Worker Hadoop 2.x  Spark 2.x

Airflow Worker Hadoop 3.x  Spark 2.x

K8sExecutor



Kubernetes Cluster

Airflow Webserver 

Airflow Scheduler 

Airflow Worker Hadoop 3.x  Spark 2.x

5. K8sExecutor & K8sPodOperator

Airflow Worker Hadoop 2.x  Spark 2.x

KubernetesPodOperator

K8sExecutor



Kubernetes Cluster

Airflow Webserver 

Airflow Scheduler Airflow Worker 

Executor

Hadoop 2.x  Spark 2.x

Airflow Worker Hadoop 3.x  Spark 2.x

kubernetes_pod_operator.py Dag script에정의한Config & Image

5. K8sExecutor & K8sPodOperator

KubernetesPodOperator

새로운User Define Pod생성



5. K8sExecutor & K8sPodOperator

가볍다
Airflow는 Lib.의존성이없는기본이미지

Kerberos 의존성제거 (Kerberos인증은Custom Pod가가져가도록구성)



5. K8sExecutor & K8sPodOperator

유지보수비용절감
Docker를통한Task간독립성보장

운영중인여러Airflow통합가능



5. K8sExecutor & K8sPodOperator

효율적자원관리
기존방법의경우webserver, scheduler, broker cluster, worker 상주

동적으로 task생성후사용한자원반납



5. K8sExecutor & K8sPodOperator

개발효율성
Dag Script의 Template화가능

(비개발자는자신들의비즈니스에만집중)



5. K8sExecutor & K8sPodOperator

Reference가적다
좋은자료-박근희님blog (https://humbledude.github.io/blog/2019/07/12/airflow-on-k8s/)

좋은자료–Document (https://airflow.apache.org/docs/stable/)

구성이상대적으로까다로움

https://humbledude.github.io/blog/2019/07/12/airflow-on-k8s/
https://airflow.apache.org/docs/stable/


6. 저희는 이렇게사용합니다

Airflow Webserver 

Airflow Scheduler

git-sync

Airflow Worker Custom Podgithub Harbor

Meta DB

DAGs Volume

Log Volume

Git secret



Airflow Webserver 

Airflow Scheduler Airflow Worker Custom Pod
Harbor

Meta DB

Log Volume

Git secret

git-sync

github DAGs Volume

6. 저희는 이렇게사용합니다



Airflow Webserver 

Airflow Scheduler

git-sync

github Harbor

Meta DB

DAGs Volume

Git secret

Custom Pod

6. 저희는 이렇게사용합니다

kubernetes_pod_operator.py

kubernetes_executor.py

휘발성

Log Volume

Airflow Worker



6. 저희는 이렇게사용합니다

UTC Time zone To KST Time zone

Kubernetes worker ssh secret configuration

PodGenerator multiple command (v.1.10.11에수정)

Kubernetes pod name underscore 허용

Web UI 수정 & Dag Like 검색 (최신버전에수정)

NONE_SKIPPED Trigger Rule추가 (최신버전에수정)

…

Airflow OpenSource 수정사항



6. 저희는 이렇게사용합니다

Kubernetes Executor & KubernetesPodOperator 사용시

수백개의DAG환경에서수천개의Task가생성되면

Task Pending현상이발생할수있습니다.

이현상은Kubernetes Scheduler의 Pod Assign알고리즘에의해

특정Node에만Airflow Worker Pod들이 할당될경우발생할수있습니다.

그리고Pod가특정Node에쏠려서할당되는이유는Airflow Worker 생성시

별도로Airflow Worker 리소스(cpu,memory)를설정해주지않기때문에발생합니다. 

저희는신규로airflow.cfg에worker resource config를생성하고

이를Airflow worker pod 생성시사용하도록수정하여성능저하현상을해결하였습니다.

Airflow 성능개선방안



6. 저희는 이렇게사용합니다

Airflow 성능개선방안

worker_configuration.py

airflow.cfg신규

config 생성

Airflow Worker 생성시

user가정의한

resource로Pod생성



6. 저희는 이렇게사용합니다

Airflow 성능개선효과

적용시점



6. 저희는 이렇게사용합니다

Custom Pod의 Entrypoint 공통로직

keytab에따른Kerberos 인증

사내정책관련 로직& 비즈니스로직

KubernetesPodOperator를
통해전달받은Argument수행



6. 저희는 이렇게사용합니다

Java or Scala Spark Application

• Spark Submit Command Tool을별도로개발하여사용
• Docker Container 기동시해당Command가실행
• Spark Driver에대한자원제어가능
• ClientMode에서Docker Host Network를활성화하여사용



6. 저희는 이렇게사용합니다

PySpark Application

• Spark Project와Airflow Project를통합가능
• Airflow Project내의실행하고싶은PySpark
Application Script를Dag에서지정하여실행



6. 저희는 이렇게사용합니다

Hadoop Control

• distcp, mkdir, rm, test, ls ...
• Command Tool을별도로개발하여사용
• Docker Container 기동시해당Command가실행



6. 저희는 이렇게사용합니다

Python2 Application Python3 Application

Python Application

• 원하는PythonVersion & Lib.가설치된이미지사용
• Airflow Project내의실행하고싶은Python
Application Script를Dag에서지정하여실행



6. 저희는 이렇게사용합니다

HIVE & Beeline

• Beeline OR Hive Command Tool을별도로
개발하여사용

• Airflow Project내의실행하고싶은SQL file을
Dag에서지정하여실행

• Docker Container기동시해당Command가실행



6. 저희는 이렇게사용합니다

Sqoop

• Sqoop Command Tool을별도로개발하여사용
• Airflow Project내의실행하고싶은Sqoop
Meta Information file을Dag에서지정하여실행

• Docker Container기동시해당Command가실행



6. 저희는 이렇게사용합니다

리소스비중 타프로젝트리소스비중



6. 저희는 이렇게사용합니다

동료를찾습니다.

https://recruit.linepluscorp.com/lineplus/career/detail/20004595?classId=&entTypeCd=&tag=&page=


Thank You



Q & A


