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Advanced Manufacturing Framework (£2}

Factory/

Human-being
Customer !
E Workers OEM Brand
Vision Safety / Salary / Productivity / Prod. Management R&D / Supply Chain
Welfare / Due Date / Margin Management / Margin
Target Smart Factory
Concent | Digital Virtual Smart Intelligent FMS / CIM /
P i | Manufacturing Manufacturing Manufacturing Manufacturing IMS
N ‘ ' | DFSS ,
Philosophy | End.- to-E.nd PLM Connected (Design for Six Integration
: Engineering Factory .
: . J . J Slgma) .
Icr IoT, Cloud, Big data, 3D printer, VR/AR,
Technology Energy, Smart Sensor, etc.

Plant | 1 ou.oull’:




Cooperation agenda with china

Manufacturing
Technology in all
industries (in KITECH)

3

ICT Infra. (in Korea)

\.

Korean-style Smart
Factory

&

* Promotion strategies
* Case studies
* Organization

“Cooperation agenda
with china”

Servitization and Biz.
Model of manufacturing

. >

a '

* Verification service of technology
(H/W, S/W) > Asia-centered
Standardization

* Consulting and Education Service
2 On-line engineering education
Hub

* Engineering knowledge service
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Status of China

Made in China 2025 - Cage

Innovation-Driven Development

“Made in China 2025" launched for - Main course:
accelerating the transformation from aj] [ntegration of industrialization and
big to a strong manufacturing country

informatization

- Main focus:

RN B BTk of Government” Intelligent manufacturing -- digitalized,
by Premier LI Kegiang, March 5, 2015 networked and intellectualized manufacturing

Projected Goal

By 2025, China’'s manufacturing industry will be significantly improved in
overall quality, substantially enhanced in innovation capability and notabl
y boosted in overall labor productivity, making China one of the stronges
t manufacturing countries in the world.



Status of China

Japan—Manufacturing White Paper
Korea— Manufacturing Innovation 3.0 Strategy

USA — Advanced Manufacturing Partnership
Germany — “Industrie 4.0”

UK — Manufacturing Foresight Study
India — Make in India

Il. Activities of Interest

Engineering Journal launched

UNESCO International Knowledge Center
for Engineering Sciences and Technology

UNESCO International Center for
Engineering Education

International Exchange




Smart Factory 7H8 (35)

smartfactory°

(source: Smart Factory at DFKI)

SmartFactory is a manufacturer-independent demonstration and research platform
in which innovative ICT technologies and their use in a realistic industrial production
environment are tested and developed in close cooperation of its members.

* Organized as a registered non-profit association

* Based on legally approved statutes and bylaws

* Driven by members paying a membership fee

* Headed by an executive board (3 elected board members)

* Devided in a non-profit part and a taxable business

=29 “SmartFactory” = SAIAMHQ ICT 7| AX
QF ot MAMSAN A S AT U 7= ?/et R&D =&t
peiye]
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Smart Factory Platform (2013, 3§)

SmartFactory* Infrastructure Backbone

Factory
Infrastructure

-
= visual quality control with
high-resolution camera

» augmented reality based
manual assembly
guidance

= mounting clip to casing
bottom

= force fitting casing cover
and bottom

< laser marking of casing

o cover
« workflow recognition

system = clip magazine

L

» commissioning o individual QR-code and ¢ casing cover magazine

lettering

L smartfFactory smartfactory smartFactory’ smartFactory smartFactory
Manual Workstation Quality Control w Laser Marking Assembly Assembly Engraving
@ LAPP KABE| EHET’,{'C", Rexroth FESTO

« individual
engraving of
casing bottom

« casing bottom magazine

ERP
Solution

Connected
Factory

Power
Measurement

Connected
Security

Coordination
and Infrastructure

alea]e
CISCO.

(R) HIRSCHMANN FILPHA"

ABELDEN BRAND

smartFactory o

« video-based remote
maintenance

= central order entry
and management
system

= distributed security
solution for the
manufacturing
backbone

= complete transparency
of energy flows and
energy consumption

« manufacturing
backbone technology

s video recording and
conferencing

= integration and overall
implementation

+ materials management
and cross-module
functions

« use of existing ethernet

* multiple-port firewalls structures

and greater link speeds

‘143 = 22| R&D =
HARTING, CISCO(%)s

A0 517 ol ©
== _c'>_|=|0|'_I }Ull:l

oroj A

|E|'I|ﬁ,

« personalized business
card holder

Product Lifecycle
Management

SIEMENS

digital product
memory for
autonemous and
self-organized
production process

e single system of record
to support diverse
data needs

¢ access to a common
repository of product in-
formation and processes

FESTO, BOSCH,
OpET £ 2] 84 7|



Smart Factory Platform (2013, 3§)

Vision Laser =S3RE Chip Engraving
HAZ|= Marking MS2HMI|& Mounting 7|5
mLAPPKABE; mmx Rexroth FESTD

Bosch Group

[EX]] http.//www.dfki.de/web/living-labs-
en/living-lab-smartfactory

[ [ 574
é: = S=9H
Workstation

7l
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Smart Factory Platform (2013, 3§)

Hoi7| e g A%

CISco s S-24 at9E U A9% oma} Connected Factory
FESTO FESTO yazszgdos gz z Module Engraving
HARTING ME CHE X33t 28 7t 452 9F Module Force Fitting

HIRSCHMANN |~ B HIRSCHMANN  |2niEmE2|o| HEYE HEsts HAUS Connected Security
LAPPKABEL | [DLAPPKABEL 1sid= 7tmzats 283 HE HA Module Quality Control
MINITEC Minitec  zyopt ssora exg nefs Manual Workstation
z:g:::; EBH“NTGNAICXI laser marking Al 2% Module Laser Marking
PROALPHA PRO[IILPHA" | oo asy ERP System
REXROTH Rexroth  crog s 51z mee read Module Clip Mounting
SIEMENS SI EMEN S FEH HF7| S d2ae Product Lifecycle Management

-11 -



Model Factory (2014, Mitsubishi- H)
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GENERAL DYNAMICS @ scmneronoteot [ Honeywell

intel) Invensys sonson 2 Microsoft o

Controls Changes for the Better

AunoCkwell  Schneider SIEMENS

iy NATIONAL
INSTRUMENTS

VIMANA b et ) Ubisense

(source : MarketsandMarkets, 2013) -14 -
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ADEWELD & 7235 - “World 1920 empires colonies territory”

(source:http://ko.wikipedia.org/wiki/%ED%8C%8C%EC%9D%BC:Colonization_1945.png#mediaviewer/File:World_1920_
empires_colonies_territory.png)
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MES Product Survey

September 2015, we published our global annual MES Product Survey for the 16th year in a row. In it, we cover 71
manufacturing execution systems (MES). The survey will help you to select and implement the right MES product for your
organization. (http://www.mescc.com/mes-report.html)

Experiange the commitment®

16th EDITION — SEPTEMBER 2015

MES Product Survey 2015

The invaluable guide to accelerate the
evaluation of your potential MES solution -17 -




MES Product Survey

36 | Marco Trac-IT Marco Limited

o |G LA 37 | MEScontrol.net BrightEye

1 Aegis FactoryLogix Aegis Software 38 | MESplus Miracom Inc Co., Ltd.

2 | Ampla Schneider Electric 39 | Mestec SaaS MES Mestec Limited

3 | ARPIS Prediktor AS 40 | MOM4 NearSoft Ltd

4 | AQUWEB Astrée Software 41 | MOM95 KOHL Maschinenbau AG

5 | aspenONE Aspen Technology 42 | Mv2 Paper-Less, LLC

6 | ATS CM4D ATS International B.V. 43 | NGIMES ATiCHI SYSTEMS

7 | ATS Inspect ATS International B.V. 44 | nMetric Suite nMetric™ LLC

8 ATS Intelligence ATS International B.V. 45 | Nova-LIMS Novatek International

9 | Camstar Manufacturing Siemens 46 | Objective Objective International NV

1(13 gii-gﬂES . il";e_rnéang In:titute of Automation (SIA) 47 Opjerator Opjerator Systems ApS

quare quare

12 | Clinicopia Catalent CTS Informatics, Inc :g s;\asc_li MES h?}r::ﬂ; IT Solutions GmbH

13 | emhavigo Erilical Manufschuing, S.A. 50 | PC-Factory MES PPI-Multitask Sisternas & Automacao Lida
14 | COOX/ MEShox ORDINAL Software 51 | Pl System OSlsoft, LLC

7 T DABOM ACS Co Lid. 53 | Plex Manufacturing Cloud Plex Systems, Inc.

- - 54 | POMSnet POMS Corporation

18 | Delfoi Planner Delfoi Oy/Ltd

19 | DELMIA Apriso Bassanlt Sysiames 55 | PRODAC . PRODA(.) Systems - ENDIMO ltd.
>0 | DIAMES CSM Systerms AG 56 | Proficy for Manufacturing GE Intelligent P.Iatforms Software
5T T ednn 2 S Giobal, 5.k 57 | ProMANAGE Doruk Automation and Software Inc.
22 | Evolutio Siemens Industry Software Ltda 78 | Paimetals PS5 Metals GmbH

23 | Eyelit Manufacturing™ Eyelit Inc. 59 | Quartis Optima BODET-OSYS

24 | EZ.MES EazyWorks LLC 60 | Qubes Creative IT

25 | FactoryTalk Rockwell Automation 61 | SAPME SAP AG

26 | Floormation Infinite Functions, Inc. 62 | SAPMIl SAP SE

97 FORCAM FORCE FORCAM GmbH 63 Shopﬂoor—OnIine L]ghthouse Systems Ltd

28 | GOSystems Frontmatec A/S 64 | SIMATIC IT Siemens AG

29 | Hydra MES MPDV Mikrolab GmbH 65 | SWD-PES SW-Development Ltd

30 | IBS:prisma MES Siemens Industry Software GmbH (QMS Software) 66 | Syncade Suite Emerson Process Management
31 | InFrame Synapse camLine Dresden GmbH 67 | Traceability Made Easy Manufacturing Automation and Software Systems Group
32 | Intuition Honeywell Process Solutions 68 | TrakSYS Parsec Automation Corp.

33 | Legato Gefasoft AG 69 | Veri9s Movilitas (Inxites BVBA)

34 | LG CNS ezMES LG CNS 70 | Wonderware MES Schneider Electric Software

35 | LineWorks Suite camLine GmbH 71 | Yokogawa MIPP Yokogawa Electric Corporation

-18 -




MES Product Survey
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CSF A 72

JEEE =& 2t

» Mass production
= Mass Customization
= Business-to-Business

>

HAte|=7]7] =& 2fel

» Mass Customization
» Personalization

/Customer

wo

» Business-to-Customer oo o E g
\/ / = Personalization
» , = Business-to Business
e 1
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CSF A 72

ANSI/ISAS!

Bl .

f g & Logisti
Plant Product Scheduling,
Operational Management etc

Manufacturing Operation
Management
Dispatching Production, Detailed
Production Scheduling, Production
Tracking etc.

Business Process Info.
Networks

Operation Info, Networks

Automation Networks

N AniE ofjux|
el 7|&

Discrete & Process Comm
Networks

Faas =315

Inter-Factory S &

CPP%‘%‘S‘ £l 7Ht HAEH|E

g

23 A8 olgf
¥ MES(Manufacturing Execution System)

7H

o

X L3 A
Live Manual 7|& < gij?ém? d

MAUL loT

Y Device, H0f 71%
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Solution Provider g :

Supply Ifndustry

Demand élndustry :

Developtrf;ent stage of the
: manufacturing enterprise
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OEM Production Mass Production . L. y
Customization Maker
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Z=XIHEF 5 - Factory Maker 4

* M71, AX|H, UNIST, dZ 2o, sHic 35HT, '14~'16
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ZIM2f 5 - Factory Maker 7

* M71, AX|H, UNIST, dZ 2o, sHic 35HT, '14~'16
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* M71, AX|H, UNIST, dZ 2o, sHic 35HT, '14~'16

% KLMS (Kimchi Life-cycle Management System)
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1st ADESHEE| HIAEH|E - CPPS(Cyber Physical Production System)

Cyber Factory(Factory 3D Model)

LOTZIE A B 29| i el

YRR 2/

AN S8

(Man, Method, Material,
Machine, Energy)

Rework &8




1st ADEWHEZ| HIAEHE - VR(Virtual Reality)

v" Applications
@® Live Manual
@ Operator training for safety,
calamity in factory

(3 Decision making for executive
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1t AOEHED| HAEBHE - VR(Virtual Reality)
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AO0IEHED] HAEHE

UDAHO|M Y ZH| AR LHY
M Z=A ey CHot

T misumi A= O|L|oj X ZiH]0]0] M E W 1,700,000

&7 misumi U= HE58 E8 ME W 250,000

TE5 SMC Az HEH W REEF ME W 50,000

a5 SMC U= Y 0lojH M E W 380,000

T CKD U Zeo|E¥E OjLIZEE, T8 ME W

T8 o= TEE 9 emm 3UYEE HE W

TXEE = 8xjd o] EEME W 260,000

HXEE = 16X'd E2jlo] EE NE W W 120,000

XS E REYA ot= 20X ZEMMEI) W hid 120,000

TXEE = SMPS 12V 84A, 1.5 YAHHE NE W w 200,000

XS E &5 SMPS 24V 4.2A W 150,000 1 w 150,000

X EE 2 A 22 0[24v A3 U HH M| HE W 35,000 10 w 350,000

TXEE = PCBMZE, IDCHHYH & w 200,000 1 w 200,000

HXEE = PCBEIO|E =&, B d X A3 w 150,000 1 w 150,000

XS E = IDC H4YH & W 78,000 1 W 78,000

HMAEE o= 24v,12v,5v 3CH SMPS W 300,000 2 W 600,000
X[ of ok NFC 13.67Mhz 2E|[# Ef W 850 10 W 8,500
Xl of uDOO o= UDOO DUAL & &= W 350,000 2 w 700,000
X of ADAFRUIT 0= UDOO UM AE|] TFT LCD 156" W 450,000 2 w 900,000
K| of ADAFRUIT o= NFC 2E % B& NE ¥ 1,300,000 1 W 1,300,000
Xl of ADAFRUIT o= OFF0|.= UNO R3 & B NE % 150,000 1 w 150,000
Xl of ubDOO o= lcd 15.6" Adapter HDMI etc W 880,000 1 # 880,000
X[ of ADAFRUIT o= 16X2 LCD, 4bit level convertor W 220,000 1 W 220,000
Xl of ADAFRUIT o= Adafruit nfc shield W 320,000 3 # 960,000
X[ of ot= ERY ghE Ef T AMIE300% ¥ 3,000,000 1 w 3,000,000
X[ of HNS sk IEC667-102 W 650,000 1 w 650,000

ENEES DYC ok 80x80 X 20x20 MMl ZE # 1,500,000 1 W 1,500,000

ESES o= 5X8 : 300, 5X25 : 100, 8X15 : 300 W 330,000 1 W 330,000

TEE ot 5X12:200, P.T. 1/4 w 150,000 1 W 150,000

ESEE DYC e 20x20x130 471, 2 Z 24 E 1007H W 200,000 1 W 200,000

7HSE st= A2 IEE ME % 5,200,000 1 W 5,200,000

s o# 21,726,500 54




1st AOETHE 2| | A EH|E Reference Model
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kel J| B s | @ e KITECH )
, . )
MES(Manufacturing Execution System)
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IJ rli E .I.- ONS Communications E}iﬂ ﬂjl % g ? 'Ei
J
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Manuf. loT Platform Energy Platform
J
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Test-Bed Platform
LINiST
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nu Human Factory www.humanfactory.org

- : :: u
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IESE AT
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[ 2015 |
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[TS8Rax
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2015.8. 19w 21 €XCO
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e <
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Manufacturing(®M =) - HE 44|
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| Asl

2| A|AE: PLM (Product Lifecycle Management)

Process MES/ CRM/

oyl e QMs FEMS

I}stH W E: DFSS (Design For Six Sigma)
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I}&tx B E: DFSS (Design For Six Sigma)
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7FGIO0000003000000 P020 QUEUED
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MES POP
( +BAR Reader)
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OS : Windows
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5 i (+BAR
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2% 2 24
SHETD T8 2015-02-08 144526
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MES(Manufacturing Execution System)
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Machina research’s taxonomy f

or the loT

Usage-Based
Insurance
In-Vehicle
Entertainment & Lea=g, Rental & Wehicle
Connectec InternetAccess Share Car Disgnostics
. Management
Hmealtn In-"'ehicle Emergency
Call System
First Clinical Connected
Responder Clinical Remote Medical
Connectivity Telemedicine Trials Monitoring Environments

/‘

Wehicle
Platform

Stolen Vehicle
Recovery

Vehicle
MNavigation

In-Vehice
Voice

Roadside
Azziztance

‘Construction
Equipment
Maonitoring

™~

A55|51:Ed Worried Well Worried Well . Land Fizhing Extractive
Living Personal Remaote Homeland Security Agriculture Industries Vendi .
Monitoring Monitoring ending
Machines \
. Emergency Services Defence .
I Connected
mdUStW Specialist Office)
i t
Emvironmentsl  (Copnected Road FleetManszement Equipmen .
Monitoring L. Connected
Cities -
Supply Chain Energ\ja’ Mew Energy
. I Sources A
Environment&
o 5= i o—0—o—o—eo—0—eo=—0—0 |
|
Public Public Space Manufacturing Warehousing Boundary Retail Goods Retail & Smart Grid & Smart
Road Traffic Transport Advertising & Processing & Storage Caontrol Monitoring & Leizure | Distribution Metering 1
Management Payment Epecialist 1 Maonitoring 1
Applications
e @—0 _@g—o—o—o0—o—o—o—1—0—o :
Charging 1
MNetwork Metwork Office White Commercial Construction Site Building Micro- Building
Equipment Infrastructure Equipment Goods Appliances Maonitoring Security {E-I‘I eration Automation J’
_—— e = = ——
Connected
Living & @ o @ o o o
WO r I'(l ng AV AN Perzonal Tracking Household Other H
Dizplays Sources FMultimedia Applications Information Conzumaer L @ Machina B ch, 2015

Devices

Electronics
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loT device connections, bn

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

M PCs, Tablets & Handsets ® Connected Living & Working ® Connected Energy
® Connected Car B Connected Health B Connected Cities

® Connected Industry
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Innovations often break through unexpectedly

Worldwide demand for cars will never exceed one million, primarily because of a limitation in number of available
chauffeurs. 1901.
(7| AheE =2 =0= A7 A7 of, XtS K| MAH Rl =2 = HOi WAt HX| X2 Z0[C} 1901H)

From a research study for Mercedes-Benz

The television will fail after the first six months on the market. People will soon be tired of staring into a plywood box
each night. 1946
(TVe A|ZO0IM MEQI X 671 & CHOf| MIHe Z40|CH AP S 2 0 Y 2 i HAE MOE= A0 A5S =2
Z40|C}. 1946 H)

Darryl F, Zanuck; Head of 20th Century-Fox

There is no reason for an individual to have a computer at home. 1978
(ZHQlO| 2ol AEHE 71X Y S 0| = StLtE QICH 1978H)

Ken Olsen; President, chairman and founder of Digital Equipment Corp.
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