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1.Background



출처�ml-ops.org



Why�does�ML�Engineering�need?

현재는�ML�엔지니어링과정을�어떻게�대응�했을까?�
�-�데이터�처리,�모델�개발,�평가,�배포�

�-�여전히�많은�부분에서�ML�모델러�및�AI�서비스�기획자들의�노동력에�의존�
�-�고비용,�휴먼에러,�오류�추적의�어려움

Excel

Github

Wiki



Why�does�ML�Engineering�need?
ML�엔니지어링을�통한�자동화가�가능하다면?�

-�ML�모델러들은�모델개발에�집중할�수�있고,�AI�서비스�기획자들은�서비스에�집중할�
수�있다.�
-�휴먼�에러를�예방�할�수�있다.�

-�Backtracking.��
-�Useful�paper�trail�

-�표준화된�프로세스를�만들�수�있다.��
-�표준화되�프로세스를�만들기�까지�삽질은�우리가…�
��

General�purpose�Tools�

-�Apache�Beam�
-�Air�Flow�
-�Kubeflow�Pipeline�on�Kubernetes



문제점1�다양한�Engineering�요구사항

Data

Evaluation

Pipeline

Model

Serving

OCR 음악�추천 NLP

Data



문제점2�다양한�Infra�요구사항

C3DLS

C3S

OCR 음악�추천 NLP

HDFS

NFS

Nubes�&�DB�&�Github

NSML

C3DLS자체인프라



-�멀티모델파이프라인을�위한�데이터가공�
-�Backtracking�
-�모듈�디자인�&�외부�시스템�연동�
-�운영자를�위한�쉬운�사용성과�범용성�
-�지속적인�발전하는�MLOps�시스템

•Rawdata�개념�도입�
•Versioning�기능�개발�및�NoSQL�적용���
•사내�표준�Object�Storage인�Nubes�적용�
•Public�API�서버�&�Callback�
•Elegant�WebUI

그외에�풀어야할�문제점

ML모델러,�AI서비스기획자와��
지속적인�대화,�솔루션,�실험,�반복�

자체�MLOps�시스템�Clova�FLOW



2.Clova�FLOW�Overview
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“The�most�complex�task�in�an�AI�solution�is�not�to�implement�the�machine�learning�

algorithm�anymore—this�is�usually�available�as�a�set�of�functions�in�every�tool—but�to�collect�

the�data,”��

Rosaria�Silipo,�a�Ph.D.�and�a�principal�data�scientist�at�KNIME.



3.Dataset�&�Rawdata



Dataset�&�Rawdata�Overview
Clow�데이터셋�흐름
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Annotation Rawdata Dataset

Clow

주요�개념�소개

데이터�라벨링 전처리�전�데이터 학습에�사용될�형태의�데이터

Dataset�&�Rawdata�Overview



3.1�Dataset
데이터셋은�ML�파이프라인을�설계하는데�가장�결정적인�요소다.

Dataset Training
Evaluation Serving

ND NT
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X X X



3.1�Dataset

데이터셋�구조에�제한을�두지�않거나.데이터셋�구조에�제한을�두거나.

다양한�구조를�어떻게�관리하지?



3.1�Dataset
다양한�구조를�어떻게�관리하지?

데이터셋�구조에�제한을�두지�않거나.데이터셋�구조에�제한을�두거나.



3.1�Dataset
Schemaless�데이터�모델을�사용하자.

+

+ +

Our�vision�is�to�deliver�an�application�data�platform��
that�provides�a�unified�data�experience�for�any�
workload,�anywhere.

(OCR)



3.1�Dataset
원본�데이터는�사내�ML�인프라와�연동된�스토리지에�저장한다.

Remote�
Storage

NFS

Nubes

HDFS



3.1�Dataset
데이터셋�조회와�수정



3.1�Dataset
데이터셋�통계



3.1�Dataset
학습에�사용될�포맷으로�재구성한다.

+

+ +



3.1�Dataset

Training

?

필요에�따라,�학습�이전에�Dataset을�변환할�수�있을까?

Dataset Conversion�
(pre-process)



3.1�Dataset

Training
X

필요에�따라,�학습�이전에�Dataset을�변환할�수�있을까?

Dataset

학습에�사용될�최종�형태

Conversion�
(pre-process)



3.2�Rawdata

TrainingRawdata
Conversion

학습에�사용될�수�없는,�변환할�수�있는�Dataset�이전�단계의�데이터�모음

Dataset

O



3.2�Rawdata

Training

변환�코드에�따라�여러�데이터셋으로�변환하고�학습할�수�있다.

DatasetRawdata
Conversion



3.2�Rawdata
변환�코드를�실행하는�환경을�제공하고�있다.

Rawdata Dataset



데이터를�직접�업로드

3.3�How�to�make�a�dataset

Local�
Storage

… …

Rawdata

Dataset
Upload

User Clow



Remote�
Storage

데이터를�직접�업로드�/�데이터�저장소를�등록

3.3�How�to�make�a�dataset

Local�
Storage

User

Register

Clow

Rawdata

Dataset

… …

Upload



Remote�
Storage

Annotation�도구로부터�데이터를�업로드하는�과정이�불편하다.

3.3�How�to�make�a�dataset

Local�
Storage

User

Annotation

Rawdata

Dataset

Clow



Annotation�도구와�Clow를�직접�연결

3.3�How�to�make�a�dataset
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Rawdata
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OCR�annotation�tool

3.3�How�to�make�a�dataset



OCR�annotation�tool�export

3.3�How�to�make�a�dataset



4.Model�training�&�Evaluation



Training�&�Evaluation�Overview
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Training



4.1�Training�of�MLOps
잘�정제된�데이터셋과�ML솔루션과�트레이닝코드은�효과적인�모델을�위한�요소이다.

Dataset

ML 
Solution
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Training�Infra

Training 
Code



4.1�Training�of�MLOps

Dataset
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Model
Training�Infra
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잘�정제된�데이터셋과�ML솔루션과�트레이닝코드은�효과적인�모델을�위한�요소이다.



4.1�Training�of�MLOps

Dataset

ML 
Solution

Model
Training�Infra

Training 
Code

잘�정제된�데이터셋과�ML솔루션과�트레이닝코드은�효과적인�모델을�위한�요소이다.



4.2�Training의�생성과�수행
Dataset�선택

Dataset

ML 


Training 




4.2�Training의�생성과�수행
Training�Code�선택

Dataset

ML 


Training 
Code



4.2�Training의�생성과�수행
ML�Solution�선택과�Infra�세팅�설정

Dataset

ML 
Solution

Training 




4.2�Training의�생성과�수행
CLOW의�Training�생성방법

Dataset

ML 
Solution

Training 
Code



4.3�Training�Code�관리

Training 
Code 
Vn

Training 
Code 
V1

Training 
Code 
V2

ML 


ML 


N�x�Communication

Training 
Code 
V3

…

코드�업데이트는�과도한�커뮤니케이션�비용이�요구된다.�



4.3�Training�Code�관리
코드�대신�깃저장소를�전달하여�커뮤니케이션�비용을�줄였다.

ML 


서비스 


Github 
Repo



Evaluation



4.4�Evaluation�of�MLOps

-�Dataset�구성이�적당한가?�
-�Annotation이�올바른가?�
-�적합한�Deep�Learning�Solution인가?�
-�적합한�Model�Network인가?�



4.4�Evaluation�of�MLOps
CLOW의�EVALUATION�수행은�TRAINING�수행과�유사하다.�

Dataset

Model

Evaluation 
Result

Evaluation�Infra

Evaluation 
Code



4.5�Visualizations

Evaluation 
Result

결과는�사용자의�행동을�유도한다.



4.5�Visualizations

Evaluation 


Visualizations

효과적인�전달을�위한�시각화가�필요하다.



4.5�Visualizations
시각화템플릿들은�다양하지만�모두에게�유용하지�않다.



4.5�Visualizations
다양한�템플릿만큼�다양한�시각화�화면의�구성이�가능하다.�

Visualizations

TemplateTemplate

Template

Template
Template



4.5�Visualizations
다양한�사용자만큼��다양한�시각화�화면의�요구가�있다.�

visualization 
view

visualization�
template

visualization�
template

visualization�
template

visualization�
templatevisualization�

template

Visualizations

TemplateTemplate

Template

Template
Template



4.5�Visualizations

일반화다양성 Template�
Preset

CLOW는�다양성과�일반화의�조화를�추구한다.



4.5�Visualizations
사용자의�템플릿�프리셋�설정



4.5�Visualizations
템플릿�프리셋을�이용한�시각화�화면�노출



5.�Serving�&�Pipeline
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CLOW�Service�module

Serving�Overview

Inference�code

Trained�Models
Configurations

Packaging

Clova�AI�Gateway

K8S C3DLS C3S …

MongoDB�Github

Nubes
s_v1.zip
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Web�UI�for�Configuration



Pipeline�Overview
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Web�UI�for�Pipeline



6.�What’s�NEXT



6.1�리니지그래프



6.2�실서비스�리뷰



6.3�마치면서



Thank�You


