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지나가는사람을보행자로 “인지”한곳은어디일까요?
Data Center/Cloud일까요? 아니면 Edge단(자율주행차)일까요?
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Edge단(자율주행차)에서실시간 Inferencing (추론)
NVIDIA Drive PX 2 (현 NVIDIA Drive AGX) – Tesla Model S 자동차내부장착
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Smart City & Smart Building 솔루션 (대형쇼핑몰)
CCTV & AI 통한실시간비디오감시 – 짧은응답속도(Low Latency)가생명
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Smart City & Smart Building 솔루션 (대형쇼핑몰)
비디오스트리밍이 Data Center/Cloud까지전송될경우, 골든타임놓칠수있어
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Data Center / Cloud

Edge : 전산시설은없지만실제데이터가쏟아지는곳.
Edge에 Computing 끌어당겨놓아 “실시간” Inferencing (추론)
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The Edge



전자신문주최 “엣지컴퓨팅이노베이션 2019”
“구름(Cloud)을가장자리(Edge)로내몰다” – 학계, 클라우드서비스업체등참여
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Edge-to-Core GPU Compute 라인업

NVIDIA Jetson
NVIDIA Drive

HPE EL1000 서버 HPE EL4000 서버 HPE Apollo 6500 
Gen10 서버

Edge
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Data Center

소형 Edge Compute

(GPU 1개)

범용 Edge Compute

(GPU 최대 2개)
고성능 Edge Compute

(GPU 최대 4개)

고성능 Core Compute 

(GPU 최대 8개)



Inferencing(추론)@Edge
“AI from Edge to the Core”
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1. Seagate
미국 HDD(Hard Disk Drive) 제조회사
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1. Seagate
하루에약 1,500만장 Wafer SEM* 이미지검사 – Defect 여부및종류판별

* SEM = Scanning Electron Microscope

전자현미경사진
촬영을통한실리콘
wafer 검사



1. Seagate
“AI Edge-to-Core” 솔루션통한 Wafer SEM 이미지분석
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Deep Learning 

Inferencing(추론) 통한
실시간 SEM 이미지분석

HPE Edgeline EL4000

Converged Edge System

전자현미경사진
촬영을통한실리콘
wafer 검사

Deep Learning Training(학습) 

통한신규이미지재학습, 더
정교한모델생성후 Edge로배포

HPE Apollo 6500 Gen10

EDGE
CORE

(Data Center)

Images Outliers & Labels

Trained Models



1. Seagate
HPE On-premise 솔루션통한 Edge-to-Core Machine Learning 시스템구축
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1. Seagate
고객이고려했던 Core단다른옵션 – Microsoft Azure
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1. Seagate
고객이고려했던 Core단다른옵션 – Google Cloud Platform
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AI 위한 HPC 환경구축어디가답일까요? Cloud vs. On-premise
Moor Insights and Strategy 보고서요약

Cloud 장점

• 간편함

– 스타트업, Machine Learning as a Service 선호

– Enterprise, prototype 형태로간편시작가능

– 기획구매설치보다시간절약, 비용절감

Cloud 단점

1. 비용

– Cloud GPU 사용요금 : $3.06 ~ $24.48/시간1

– Cloud 까지 Network 비용 : $300 ~ $3,000/월2

– Cloud 에서 Data 추출비용 : $0.12/GB3

2. 성능

– Latency : 통상 60 miles (96km) 마다 1ms 증가

3. Lock-in

– In-house/타 CSP migration시 code 재개발필요

(예. AWS SageMaker, Google AutoML)
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1. https://aws.amazon.com/ko/emr/pricing/ (EC2, 서울, 최신세대 GPU, 1~8개)
2. https://www.costowl.com/b2b/office-internet-access-cost.html
3. https://aws.amazon.com/ko/s3/pricing/ (S3, 서울, 1GB/월이상추출시평균)

https://aws.amazon.com/ko/emr/pricing/
https://www.costowl.com/b2b/office-internet-access-cost.html
https://aws.amazon.com/ko/s3/pricing/


1. Seagate
HPE 솔루션 : Edge-to-Core Machine Learning Framework

Inference(추론)@Edge

HPE Edgeline 4000

– 4 x m510 server cartridges

– 64 cores, 512GB RAM, 9TB SSD 
storage

– 4 x NVIDIA Tesla P4 GPUs

Training(학습) @DataCenter

HPE Apollo 6500 Gen 10

– 1 x XL270d Server, 384GB RAM

– SXM2 Module (NVLINK 2.0)

– 8 x NVIDIA Tesla V100 GPUs

Model management (관리)

HPE Pointnext OneAI (웹포털)

– Kubernetes based

– Data pipeline plumbing

– Model management

23



2. HPE
Foxconn 공장 (Kutna Hora) – Computer Vision (Relimetrics S/W + HPE EL4000)

로봇과카메라활용한
Server Quality Audit 자동화

Audit Station
Gantry Robot에 Camera 장착

조립완성된 server plate, 자동 audit

HPE EL4000 위에서
구동하는 Machine Vision

직관적인 Dashboard 제공및
Data Center에서 Training 병행

Edge-to-Core
Edge에서직관적인 Dashboard 제공

Data Center에서 Training 반복

Edge Computing
Data Center급 x86 compute
온도, 습도, 충격내구성



흠집나거나누락된부분자동인지및통보 서버설정규칙에어긋난부분인지및통보
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2. HPE
Foxconn 공장 (Kutna Hora) – Computer Vision (Relimetrics S/W + HPE EL4000)



2. HPE
Foxconn 공장 (Kutna Hora) – Computer Vision (Relimetrics S/W + HPE EL4000)
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* 출처: https://www.relimetrics.com/applications/

https://www.relimetrics.com/applications/


2. HPE
Foxconn 공장 (Kutna Hora) – Computer Vision (Relimetrics S/W + HPE EL4000)
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2. HPE
Foxconn 공장 (Kutna Hora) – Computer Vision (Relimetrics S/W + HPE EL4000)

Architecture

28



2. HPE
Computer Vision 예시 – Defect Detection 영상
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2. HPE
Foxconn 공장 (Kutna Hora) – Computer Vision (Relimetrics S/W + HPE EL4000)
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Automated Server Quality Audit using 
Gantry Robot, Cameras, HPE Edgeline 
EL4000 and User-intuitive, Flexible and 

Scalable Training

Benefits 

ROI
~ 1.5 years* 

* Depends on factory volume

Product quality
First Pass Yield + 1%
Out Of Box audit -25%

Customer 
Experience

Defect on Arrival – 25% 

Factory contains 5 progressive 
assembly lines, for ~ 45.000 

servers/month. The system saves 96 
sec on each server assembly audit.

1 plate requires high quality photos (75MB or 
600Mbs) which must be processed real-time

Cloud
21 seconds

Edgeline
1 seconds

Processing 
Time

vs.



HPE IoT & AI 글로벌구축사례
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1

2

Computer Vision



고객의고민

–지금까지상황실에서육안확인

–모니터에서눈떼는순간위험
발생

해결책

–현장에 CCTV, HPE EL4000 
서버, Video Analytics S/W 도입

– 3rd S/W 업체 “Graymatics” 와
협업

–사전에정의된안전도구
미장착시자동인식하여붉은
색경고발생

32

3. PPE(Personal Protective Equipment –작업자보호기구) 식별
Graymatics S/W + HPE Edgeline EL4000 서버활용한실시간비디오분석솔루션
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3. Restricted Area (제한구역) 식별 –홍콩국제공항
Hendricks S/W + HPE Edgeline EL4000 서버활용한실시간비디오분석솔루션
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3. 화재및연기탐지 –발화물질에따라천차만별색/형태 AI로탐지
AI S/W + HPE Edgeline EL4000 서버활용한실시간비디오분석솔루션

고객의고민

–화재또는연기 detecting 
구현어려움많아

– Thermal Camera는
화재만탐지가능, 연기는
불가능

해결책

– Video Analytics 도입하여
화재및연기탐지

– Smoke Sensor (30초) 
대비 Video Analytics 
탐지속도빨라 (5~10초)



3. 실시간비디오분석솔루션 (Video Analytics & Surveillance)
데이터흐름도
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3. 실시간비디오분석솔루션 (Video Analytics & Surveillance)
Reference Architecture (HPE + NVIDIA)
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HPE Edgeline EL4000 / EL1000

HPE ProLiant m510

Camera x N

NVIDIA Tesla P4

/ HPE ProLiant m710x

HPE ProLiant m510

Live Video Streams

Video Recording, Indexing, Retrieval SW

Video DecodingVideo Analytics 

Server

Database

Processing Server

Video Analytics Client

Video 

Streams 
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VIDEO ANALYTICS TIER

VIDEO MANAGEMENT TIER

Inference Accel.Video Management Client

x3

x1

HPE Storage

HBA Card

x3
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3. 다양한비디오분석 S/W 업체들과협업중인 HPE
HPE + NVIDIA + Xjera 공동제작한기술백서 (실시간비디오분석테스트결과)



HPE IoT & AI 글로벌구축사례
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1
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Advanced Driver Assistance System 
(ADAS) 

수집되는정보를바탕으로운전자에게
경고를주거나주행자체를 control 할수
있는자동차내부전자시스템*

Connected Car 

자동차와보행자, 길거리의 IT 인프라
(예. 센서), 인터넷등과무선통신
기술(예. 5G)을이용해정보를주고받을
수있는자동차

V2X 

Vehicle to Everything

39

4. Autonomous Driving (자율주행) – 미국 T자동차
Advanced Driver Assistance System (ADAS)

* ADAS는언제든지운전자의수동운전으로덮어쓰일수있습니다.



4. Autonomous Driving (자율주행) – 미국 T자동차
Advanced Driver Assistance System (ADAS)

40



4. Autonomous Driving (자율주행) – 미국 T자동차
IoT & AI와 Big Data의만남

41

Data
Volum
e

– Automated Tiering 솔루션



4. Autonomous Driving (자율주행) – 미국 T자동차
IoT & AI와 Big Data의만남

42

Data
Volum
e

HPE Data Management Framework

– Automated Tiering 솔루션



4. Autonomous Driving (자율주행) – 미국 T자동차
IoT & AI와 Big Data의만남
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Data
Volum
e

HPE Data Management Framework

– Automated Tiering 솔루션



4. Autonomous Driving (자율주행) – 미국 T자동차
End-to-end Architecture
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4. Autonomous Driving (자율주행) – 미국 T자동차
End-to-end Architecture
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HPE IoT & AI 글로벌구축사례
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5. Predictive Maintenance (예지정비)
Solution Demo (HPE Geneva Customer Innovation Center)
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Clouds

Traditional « stream » analytics Traditional « batch » analytics

Data Science Framework

IoT Networks

Gateways

Device to Device protocols

@Core = DataCenter : Big Data Platforms@Edges : Edgeline Servers@Sensors : Edgeline gateways

Distributed Data Bus aimed to bufferizing & high loads

IP connected devices

Sensors

Industrials / Device to GTW Data Buses

Batchs / Datawarehouses / Viz

PrescriptionPredictionControl DiagnosticDescription

Connectivity layer « remote localhost »
enable upper data layer + supersivion of lower hardware layer

IP Networks : local | public access points | www through mobile networks IP Networks (managed) : Data Centers

Smart Interaction
Server

Action



5. Predictive Maintenance (예지정비)
Kafka – Distributed Data Bus for High Loads
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5. Predictive Maintenance (예지정비)
Qlik – Operational Dashboard (Basic Analytic)
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5. Predictive Maintenance (예지정비)
Dataiku – Data Science Framework (Machine Learning)
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5. Predictive Maintenance (예지정비)
Dataiku – Anomaly Detection (기초 Machine Learning)
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5. Predictive Maintenance (예지정비)
Dataiku – Anomaly Detection (기초 Machine Learning)
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5. Predictive Maintenance (예지정비)
Dataiku – Feature Engineering (심화 Machine Learning)
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5. Predictive Maintenance (예지정비)
Dataiku – Feature Engineering (심화 Machine Learning)
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5. Predictive Maintenance (예지정비)
Dataiku – 여러알고리즘시뮬레이션후최적의선택 (심화 Machine Learning)
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5. Predictive Maintenance (예지정비)
Dataiku – 시뮬레이션결과가장영향력높은변수 (심화 Machine Learning)
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5. Predictive Maintenance (예지정비)
Dataiku – Training(학습) 기반실시간예지정비(추론) (심화 Machine Learning)
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5. Predictive Maintenance (예지정비)
Qlik – Dataiku 예지정비결과 Visualization, “11번설비, 15일내장애확률 95%”
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HPE IoT & AI 글로벌구축사례
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1

2

Computer Vision

Video Analytics
& Surveillance

3

Autonomous 
Driving

4 Big 
Data

Predictive 
Maintenance

5



감사합니다
ku@hpe.com
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