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- FAZUY AT B Ao} FASA A2AA FASE 2AE HelFT YL

- oY@ sntERED Rk A FH(ES) 5SS 2 0 AANOE AT FUo|
Z7hshe FAE HeRm glom oldd AL of Hoplq AT Eel A&How
oJFoA L Yrkm BeH, 53 e Aol o Bope 55EU0] BHE UetE

=
Rty €50 52 A& & F et o uE Uty EdUEY vx 2d9 AFS
IHsE SR v WolA & yetEel Hls o &EstA dFEe] o] FoA A A+
Aoz AGHH, = Afoe HIZA Sl FUFste FAHAE HAFI 3o
A&Ho 2 AF/de] P Y& AS=E FATHE
O 7} &3t 5o g A= =9 5%
BZ3|
&= | Ml =Alg8olM | MEMu| X7t | ACEHERF| Hzed %I%xlg%;fﬁw
=9 Al Nt s ZE 2| Al A H Aéél}\ﬁ! I’i’é,: IS'F
e
1995 36 80 33 227 113
1996 39 88 50 209 125
1997 49 99 49 239 108
1998 62 109 63 241 110
1999 75 107 100 275 153
2000 89 156 110 384 182
2001 108 193 130 473 243
2002 e7) 194 133 479 278
2003 118 195 185 435 271
2004 119 231 191 368 284
2005 135 268 244 39 314
2006 163 271 267 413 425
2007 148 308 320 407 371
2008 164 217 318 431 356
2009 169 203 288 384 342
2010 177 247 323 370 392
2011 222 253 371 384 380
2012 221 225 378 385 428
2013 276 251 446 408 509
2014 273 231 464 344 520
2015 269 186 504 345 492
2016 144 114 275 199 345
2017 11 11 36 39 59
A 3354 4625 5423 9288 7781
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x o AHEZ A|AH =S 7|§ - a;IE—*li{ =y Hlo[E| marS
HE e g2 nd

1995 103 46 233 140
1996 81 52 182 182
1997 100 79 197 267
1998 114 61 179 307
1999 112 85 177 275
2000 175 83 156 334
2001 230 139 183 425
2002 207 139 180 433
2003 213 128 238 424
2004 178 142 192 457
2005 153 154 240 346
2006 149 213 229 487
2007 114 190 261 449
2008 129 221 259 424
2009 97 171 254 356
2010 121 187 285 363
2011 120 173 231 391

2012 116 206 240 473
2013 105 236 244 581

2014 85 247 221 527
2015 82 239 204 494
2016 51 133 101 265
2017 5 20 19 36

A 3349 3884 6208 9277
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Rlom, AAE 8 2AZPAsE GE AL 00197K E0] 271l 1 ol¥2 T
ashe FAE RolF e
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Y Es oA T8 SUUE = %
~ ® = of X| 2 M 2 9| st
7l1E A28 0] 4 HZ=MuE| X}7} | ADlE™ER Mz 29 AFE{ 7| BE Mb|
salol oM N7y e B AN
International
Business 168 369 632 132 83
Machines
Hitachi 65 38 36 294 192
Siemens 26 28 65 226 77
Microsoft 51 103 412 0 30
Rockwell
Automation 0 0 0 23 0
Technologies
NEC 40 22 32 128 32
Toshiba 35 43 30 82 55
Mitsubishi 18 23 1 114 50
Sony 35 29 23 18 84
Panasonic 10 36 6 123 27
- a _ ADEXERE
7= | MAAZE S AOIEH E2| CPS 7| gt2| = = .
v = Txsza 45 e | Zniemea | SHMESE 1 sy
Zgel Al AH o =40 7| | &= ofF|HlX | =, 3t QEE@E
International
Business 59 76 214 314 2047
Machines
Hitachi 279 58 16 184 1162
Siemens 40 265 19 276 1022
Microsoft 9 29 0 147 781
Rockwell
Automation 3 589 0 48 663
Technologies
NEC 117 13 86 470
Toshiba 78 18 7 82 430
Mitsubishi 106 11 41 31 405
Sony 15 45 22 116 387
Panasonic 128 3 17 35 385
cutedERokol A IS AG W, AR, 4, TA FNEHEAS BFAYT
HE Yo 9 SUAEE B3 23 Ho Y2 International Business Machines,
Hitachi, Siemens =¢] Z o2 HAAX T 9
International Business Machines® 7%= 27} AFA, A5 S Y3 £F33+E, AnlE
HELE 53 AFAAL 2 HolHudEs 93 HARED F9 JHoA ¥ =4S 1
3t9 o™, Hitachi® 7ZA-fole AR TA2H, BAASE 2 2ASHZA2E FEFod A
0o =98 PP oM, Siemense] HF-oll= Xﬂ_%—,-:oé‘ YA 2", ~utENED A5
A% nEYo] 7%, 20lEREDE B AFYL B volHuBL 9T Yurd Fuoi
Be E29E A AoR BRI S
olzgt 3] Edol Ui ZFIAYFHE 8 SHUUE 55 9 A & 0 F8 Y
HE EA o IAFHOE Ui AEFES E F 921, E3] International Business
Machines®] Z-¢-oll= A8 EE FFoA B2 9o o|FolA U+
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O (2MtEAED FAF) FuolAd ALH &S HHoR BEH AYHT o B2
TE BYE AT vNG AHY

- (TTA CPS PG(PG609)) CPS B ICTE &&3 A= ~ntES ¥ &S /Mdsta Jon
Cps =y 9 AlgdolAd, vEdo], 2rtesd A8 A3 8 Fxrd 5 oAy F7F9
ZFS0l AR ES F

- (@PEEEY) 2vtEZR] 74 BY, #H V|5 84A 4T 7Y AR n3ERd, #&3)
A, At #2E3 I T AA FEst 2ris dste] 5238 Bx 9 331 A Y

A 2E3} 7T S 9% I AR E dsta JdoH, U Ao 2ntE
S MNE AE 2 AGA FabEs 9 F7HEF(KS, Korean Industrial Standards) <

5o @1@% )

- (IEC TC 65 M&E23]) 5 oS 2%k [EC TC 65 HEHUS|= 48k 2039 HEVIE
T/3 5o LS4AHd 9] RAPIEnet?} RRP 7]1&9] FAEESE 58, ¥ EF2 Profibus/
Profinet, EtherNet/IP, EtherCAT 52| KS %F3}& 713}

- (EMEAZAAREI]) SU 719S Yo Ed AR IR AF £ B, Ax 9

E

Y, 3% AEs £33 SoE Yol Ve T 2 AT Avid 5 AFH. H2 dus
40 = o719 A<l RAMI E55 o] Byshr] 9 &4 55 AF <

N7 E&E(2HY NUAE A EEslsrs
TTAKKO-11.0116, CPS AlABlS 9|8t ofEl2E2 e .,
olol Tt X% 2011 HzE Algelold oM
— Al Ao &l HALT| &=
TTAKKO-11.0117, CPS AlAH 9| b7l % 2011 Mz Alseold Al
LR
TTAKKO-11.0118, CPS AlAEIo| oi= A|Sao|MdS e .
o5t 3| 2 x4 2011 Mz Algelold oAl
TTA TTAKKO-11.0227-Part3, MAXFIUMIE) 7| ADLE
HEa| YEAL| - M3 ASASS QI MEA | 2017 | AnEdE:| AF 29
I
TTAK.KO-11.0227-Part2, 44 ALXHI(AMIE) 7|8F AD}E » g
Bl YEel - H2% AEHEA|A 2017 | =oisfss g =9
2017-417, YURUAMIE) 71uk 2otedige] gug | JAS | L e oy
2| - M3 : =2ofe (2017)
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L (@ %EEY ANEAZEZ]EAT3]) [EC/SMB SG
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gkom, [EC SG 8 &5°] T 551l IEC/SEG (Systems Evaluation Group) 7°| A X] =] HA
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(TTA CPS PG(PG609)) A4+ AA@MIE)S 7[wko 2 F4 2 Au) A28e 93 v mw,
AEdolA Ax wde g3t ATE Y =

C(BAE ) T 2olEARRr FATE A A B A
CQleEHsIAE) B EEHTES] D) 4D o Ae S UYL Ao
2 Y AvtE Ax fFof 847w FEAA AAHE A AT
(N HE B LS AvfEA R EF3F T AT
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07| E&E(ehHy el = o4H xEsIEE
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TTAK.KO-11.0201-Part1, ICT M= &gt &7/l AL e ool T R
TTA M 18 M7 |MA} xR oiE 2016 M= 29 zelA A"
TTAK.KO-11.0201-Part2, ICT M= 8% T A2 2016 ME Sof maA| Al
- X 2% XSA 22 ofF
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Exel (et ©ob @) 2016 M= 29 ze|AlAd"
O (vtEdE BH) Az B4 CFd A BF- Ao AW HE AL Fa
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SalA 2~ntERED Ak ARl 2HF 57 7eS AF
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Lo
il

(ISO TC 184/SC 4) A+ dHlolE &oF =u &S #ls) 4k
3| KS BES A3t gloy, 1d 23 7H2elﬂ% SO
e FoAE Ad

(ISO TC 184/SC 5) ﬁ%ﬂ%ﬁ—t— 719 AAAYL A2E S A% Tl AL =A

Ao AEVFR FAH
TC 84/SC 4 3ojo =i

(ArEIEREH) 2vtEFA A /\}%?_IHLJJ% E5 Az A3 AH2o 2 mdS
AT Folm, AHEJAEN 7&3} g4k 5oz 2-H

(ETRI) ISO TC 184/SC 5/WG 4°| 4 1SO 16300 Part 29} 42| F 7] &S /|dsla o,
o7]e] SC 5 AEL L3 oHdE WY
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< T ZFE3 A >
TN Z=(ehy A = oE mE:sles

TTAK.KO-11.0198, AtO|t{-Z 2| M A A|AEI(CPPS) 2015 ADIEMER| M5 o5

Az o/=Hofe CEHolA AL olEdo 7l&
TTAKKO-11.0202, Alo|H{-Z 2| AMAH A|AH HF 015 AOlEBER| AS HE

ojSdo{el WA oo Hef olEdo 7l&
TTAK.KO-11.0208, AtO|t{-S2| A A A|AE MH|A 2016 ADEMER| M5 o5

ClalEa| olE{Ho|A A o|E¢of 7=
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ISO 13379-1:2012, Condition monitoring and diagnostics of
machines — Data interpretation and diagnostics techniques - Part 2012
ISO TC 108 1: General guidelines H=Ad| K7t
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2: Data—driven applications
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Part 1: General guidelines

ISO 13374-2:2007, Condition monitoring and diagnostics of
machines — Data processing, communication and presentation - 2007
Part 2: Data processing
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machines - Prognostics — Part 1: General guidelines 2015
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machines — General guidelines
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machines - Approaches for performance diagnosis
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MTConnect® Standard Part 1, Overview and Protocol 2014
MTConnect® Standard Part 2, Components and Data 2015
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MTConnect MTConnect® Standard Part 3, Streams, Events, Samples, 2015
Institute and Condition
MTConnect® Standard Part3.1, Interfaces 2014
MTConnect® Standard Part4, Assets 2014
MTConnect® Standard Part4.1, CuttingTools 2014
DDS v1.4, the DDS specification describes a Data—-Centric
Publish-Subscribe (DCPS) model for distributed application 2015 ADIEHED| AT
communication and integration HE D|EY0 7=
DDSI-RTPS v2.2, defines the Real-time Publish-Subscribe 2014
Protocol (RTPS) DDS Interoperability Wire Protocol
OMG DDSIG | DDS-Security v1.0 Beta 1, defines the Security Model and
Service Plugin Interface (SPI) architecture for compliant 2016
DDS implementations
DDS-RPC v1.0 Beta 1, Defines a distributed services
framework providing language-independent service defintion
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ISO  17296-2:2015, Additive manufacturing - General
principles — Part 2: Overview of process categories and 2015
feedstock
ISO 17296-3:2014, Additive manufacturing - General
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test methods
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ISO/ASTM 52901:2017, Additive manufacturing - General

principles — Requirements for purchased AM parts 2017

ISO/ASTM 52915:2016, Specification for additive
manufacturing file format (AMF) Version 1.2

ISO/ASTM 52921:2013, Standard terminology for additive
manufacturing - Coordinate systems and test 2013
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CMSD
CPPS
CPS
CRM
DCS
DDS
ERP
HMI
IEC
IEEE
ISA
ISO
LCD
LED
M2M
MESA
MES
NIST
OAGIS
OMG
OPC
PHM
PLC
PLM
RAMI 4.0
RFID
SaaS
SCM
SI
SISO
UHF
Ul
VDI
VDMA
XML

The Core Manufacturing Simulation Data
Cyber-Physical Production System
Cyber-Physical Systems

Customer Relationship Management
Distributed Control System

Data Distribution Service

Enterprise Resource Planning

Human-Machine Interface

International Electrotechnical Commission
Institute of Electrical and Electronics Engineers
International Society of Automation
International Organization for Standardization
Liquid Crystal Display

Light Emitting Diode

Machine to machine

Manufacturing Enterprise Solutions Association
Manufacturing Execution System

National Institute of Standards and Technology
Open Applications Group Integration Specification
Open Management Group

Open Platform Communication

Prognostics and Health Management
Programmable Logic Controller

Product Lifecycle Management

Reference Architecture Model Industrie 4.0
Radio Frequency Identification

Software as a Service

Supply Chain Management

System Integration

Simulation Interoperability Standards Organization
Ultra High Frequency

User Interface

Verein Deutscher Ingenieure

Verband Deutscher Maschinen- und Anlagenbau

eXtensible Markup Language
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