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1.�모델서빙�공통화�동기



1.1�모델�공통화�동기�

#�모델�수의�증가�

#�지속적인�모델�학습과�배포�

#�커스텀한�사내�시스템�연동�

#�협업�가능한�환경�구축�(모델러�/�엔지니어)

4 /�34밑바닥부터�만드는�인공지능�서빙�플랫폼.�서동필�등.



1.2�모델�공통화�동기�
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gateway

Model

sdk

deploy

Model

sdk

Model

queue

sync

async

gpu�/�cpu�farm



2.�MDS:�공통�모델�패키징



2.1�서빙�환경�및�요구사항�(1/2)
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다양한�
�ML�프레임워크

REST�API

GPU Docker



2.1�서빙�환경�및�요구사항�(2/2)
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다양한�
�ML�프레임워크

REST�API

GPU Docker

Base�이미지� Decorator�/�Flask

오퍼레이터�/�

배치�처리
기본
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2.2�일반적인�인퍼런스�요청�처리�순서

/�34밑바닥부터�만드는�인공지능�서빙�플랫폼.�서동필�등.

요
청

인퍼런스전처리 후처리 응
답

- 입력�벡터화�

- 클리닝

- 응답�포맷팅�

- Confidence�계산

모델�서비스



2.3�서빙�핸들러�구현
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Decorator 전처리

인퍼런스

후처리

초기화

Health�check

Warm�up

Meta�Info

*�mds�:�내부�프로젝트�이름,�

�������������Modern�Deep�learning�Serving�약자

모델�서빙�클래스



2.4�패키지�생성�및�서빙
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2.5�배치�인퍼런스
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@mds.batch(batch_size=10, batch_timeout_ms=500, prediction_time_ms=500000)

MDS Internal�
Model하나씩�요청

요
청

요
청

요
청

MDS��
Batch�

Internal�
Model

n개�한번에�요청

요
청

요
청

요
청

1개�처리�시간�≈�n개�일괄�처리�시

요
청

요
청

�������대기�시간�>��������대기시간요
청

요
청



2.6�멀티�모델�파이프라인
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#�파이프라인�설정�파일�예시

모델�A 모델�B
후처리전처리 전처리 후처리

요
청

응
답



3.�DPLO:�공통�모델�배포



3.1�모델�배포�서버�요구�및�구현
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CPU�/�GPU��Cluster�배포

배포�단계�제어�및�이력�관리

라우팅�자동화

→�사내�주요�클러스터�오퍼레이터�구현

→�선언적�배포�구성�파일�도입

→�엔드포인트�자동�등록�/�관리�기능



3.2�배포�과정
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DPLO

AIGW

Cluster

Object��
������Storage

Deployment�
Client

Docker�
Registry

배포�요청

패키지�다운로드 이미지�빌드�/�푸시

배포

이미지�pull

라우팅�정보�업데이트

* DPLO�:�배포�서버�프로젝트�명�

* AIGW�:�Gateway�서버�프로젝트�명

패키지�업로드



3.3�배포�오퍼레이터
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Dplo
K8S�Operator

C3DL�Operator

배포
요청

NCC�
Cluster

C3DL�
Cluster

C3DL�:�네이버�사내�딥러닝�플랫폼�(빅데이터를�위한�분산�딥러닝�플랫폼�만들기�https://deview.kr/2017/schedule/190�)�
NCC��:�네이버�사내�컨테이너�클러스터�(Multi-Tenancy�Kubernetes�on�Bare-Metal�Servers�https://deview.kr/2019/schedule/275�)

https://deview.kr/2017/schedule/190
https://deview.kr/2019/schedule/275


#�다양한�클러스터를�위한�배포�정보를�추상화하고�공통적인�배포�옵션을�표현하기�위해

3.4�배포�요청�Scheme
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모델�이름
과�버전

리소스��
정보�

모델�버전�간�
트래픽�배분



3.5�선언�파일을�통한�배포

#�서빙�형상에�대한�관리&동기화�

-�Git을�통한�배포�제어�및�관리�

-�배포�상태와�배포�선언�파일�사이의�변경�내용�관리�

-�배포�선언�파일�내�모델�일괄�적용�
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❯ dploctl diff
...

-------------+---------+-------------------------------------------------------

  APPLY WILL | VERSION |  DIFF

-------------+---------+-------------------------------------------------------

  🔄  UDATE   | v2      | 

             |         | - Weight:        1,

             |         | + Weight:        20,

             |         |

  🔄  UDATE   | v1      |

             |         | - Weight:        100,

             |         | + Weight:        80,

             |         |

-------------+---------+--------------------------------------------------------

❯ dploctl apply
...

PROJECT: test MODEL: test

  ✅  RETAIN (0)

  🆕  ADD (0)

  🔄  UPDATE (2)

     (1/2) v2 ... DONE

     (2/2) v1 ... DONE

  ❌  DELETE (0)

deployments:

- project: test

  model: test

  versions:

  - version: v1

    spec:

      uri: ...

      ...

      container_parameter: {}

  - version: v2

    spec:

      uri: ...

      ...

      container_parameter: {}



3.6�동적�Endpoint�Discovery�(1/2)
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새로운�
인스턴스�배포

기존��
인스턴스�재시작

Endpoint��
정보�업데이트



3.6�동적�Endpoint�Discovery�(2/2)
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AIGW MDS

Route�
Provider�
(consul)

DPLO

Register�EndpointDiscover�Endpoint

Route�Traffic

MDS

MDS

Deploy



4.�AIGW:�공통�모델�라우팅
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4.1�라우팅�환경�및�요구사항

/�34밑바닥부터�만드는�인공지능�서빙�플랫폼.�서동필�등.

라우팅 배포

로그�관리 서빙�모니터링



24

4.2�라우팅�Scheme�및�로드�밸런싱�방식
#�project,�model,�version�scheme�

-�다양한�모델들을�하나의�시스템으로�라우팅�

-�project:�서비스,�model:�ML기능,�version:�버전�

-�project:�mail,�model:�스팸,�version:�v1�

#�로드�밸런싱�방식�

-�버전�단위로는�

-�weighted�round�robin�(배포를�위해)�

-�버전�내부에서는��

-�round�robin�(확장을�위해)

/�34밑바닥부터�만드는�인공지능�서빙�플랫폼.�서동필�등.

mail�

스팸 v1� v2�

70% 30%

인퍼런스�요청

MDS MDS MDS MDS

50% 50% 50% 50%

project

service
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4.3�동적�URL�매칭�라우터

#�구현관점�요구사항�

-�고정된�폼의�endpoint를�가지는�일반적인�http�server는�라우팅�기능으로�부족�

-�게이트웨이�특성상�높은�IO�성능이�필요�

#�동적�URL�매칭�라우터�

-�Go�언어의�기본�http�모듈�활용�

-�동적으로�URL�을�만들고�handler를�등록�할�수�있도록�

/projects/{PROJECT}/models/{MODEL}:predict

/projects/{PROJECT}/models/{MODEL}/versions/{VERSION}:predict

-�동적인�설정�반영을�위해�라우팅�정보는�DB에�저장�후�반영

/�34밑바닥부터�만드는�인공지능�서빙�플랫폼.�서동필�등.
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4.4�요청�미러링�기능

-�복제된�요청을�별도로�수행�

-�서비스중인�모델과�신규�모델의�성능을�서비스에�영향없이�비교�가능

/�34밑바닥부터�만드는�인공지능�서빙�플랫폼.�서동필�등.

v1� v2�

100% 0%

원본�요청 미러링된�요청

-�안정성을�위해�goroutine�pool�을�도입할�필요성은�있음
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4.5�가중치�기반�라우팅

#�가중치�기반�라우팅�

-�가중치대로�Round�Robin을�수행�

-�미러링�이후�카나리�배포,�A/B�Test�용

/�34밑바닥부터�만드는�인공지능�서빙�플랫폼.�서동필�등.

v1� v2�

90% 10%

요청

v1� v2�

50% 50%

요청
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4.6�모델�로그�유통�및�관리
#�1.인퍼런스�제공�게이트웨이�

-�단일�창구에서�트래픽�핸들링�

-�AI�Log에�대한�로그�통일된�스키마�적용�

#�2.다양한�파이프라인으로�로그�유통�

-�기본적인�metric�및�latency�정보�등을�전송�

-�정성/정량적�anomaly�detection�

-�labeling�pipeline�등�활용�

-�로그저장&분석�플랫폼�Logiss�적용

/�34밑바닥부터�만드는�인공지능�서빙�플랫폼.�서동필�등.

MDS

MDS

MDS

AIGW

Queue Logiss

anomaly�
detection

labeling�
pipeline

client�request

1

2

…
LOGISS�:�네이버�통합�로그�검색�시스템��
(백억�개의�로그를�모아�검색하고�분석하고�학습도�시켜보자:�로기스�
https://deview.kr/2017/schedule/201)

https://deview.kr/2017/schedule/201
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4.7�로그�시각화

/�34밑바닥부터�만드는�인공지능�서빙�플랫폼.�서동필�등.

가중치�라우팅

미러링�구분

요청�현황�및�로그

1

2

3
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4.8�모델�서빙�모니터링

#�어떤�정보가�필요한가?�

-�현재�모델�서버가�제대로�떠�있나?�

-�현재�응답이�제대로�나가고�있나?�

-�적절한�latency로�서빙되고�있나?�

#�AIGW�모니터링�항목�

-�Request�per�sec.�

-�Response�code�(per�host,�per�endpoint)�

-�Latency�

-�Connection�갯수

/�34밑바닥부터�만드는�인공지능�서빙�플랫폼.�서동필�등.



5.�Recap�&�Conclusion



더�편리하고�효과적인�모델�서빙/운영�

#공통�모델�패키징�

-�서빙�환경�및�요구사항,�서빙�핸들러�구현�

-�패키지�생성�및�서빙�

-�배치�인퍼런스�및�멀티�모델�파이프라인�

→�모델�패키징�및�배포�요청의�효율화�

#공통�모델�배포�

-�모델�배포�서버�요구사항�

-�배포�과정�및�모델�배포�요청�Scheme�

-�선언�파일을�통한�배포�

-�동적�Endpoint�Discovery�

→�배포�과정�추상화�및�서빙�형상�관리를�통한�운영�효율화�

32 /�34밑바닥부터�만드는�인공지능�서빙�플랫폼.�서동필�등.

#공통�모델�라우팅�

-�라우팅�환경�및�요구사항�

-�라우팅�Scheme�및�동적�URL�매칭�라우터,��

- 요청�미러링,�가중치�기반�라우팅,�로그�유통,�관리�및�시각화�

- 모델�서빙�모니터링�

→�다양하고�많은�모델�서빙�라우팅,�품질�모니터링의�효율화

#서빙�플랫폼의�가치�

- 단순�서버를�쉽게�띄워주는�게�아닌,�

- 전체�모델�서빙�‘Process’�의�효율화�

- 더�편리하고�효과적인�모델�서빙/운영�경험�제공



Q�&�A



Thank�You


