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HEso] dxd ol2x; itk BA ZIZEZ
g EFo| o] FolXzL, o]& AR o] 83}
27 e A7 ARHAY. 2 GEHY de
AA@gdA 7Aesan g AFE AAS
gt CIM &7 HFHoz fggstuz e
Zlo] MMS(Manufacturing Message Specifica-
tion)e]tt, MMSe| i@ EFL 19909 ISO/MEC
9506-1, 28l ISO/IEC 9506-27}F IS0 TCl84
SC1 WG39 3o 93 AFHU NC F37]
Aol FdE MMS THEEL 7|€3 "aAd
93] ISO/TCI84/SC1/WG3dlA 1W7TIHE HE
&t7] A&eto, 69 ZAZYE AX 19923 12
¥ 15¢ ISO/IEC 9%506-42 & =AU
oA CIM 3N Bie @3ste 4
A1) NC ZX & AAZA Ao MMS 5
HMEFS FAHOE NCY ¢4 2Y, 38 =dd
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2.CIM #zx 29

CIMY] o}7|elHo] A 7|2HA ¥ 1Y
10] el 5709 202 FAHY Rd9
St AA AA7A E= QML Qo
Ag29 vlZ 9ol Controllerst #Fulel #H2
24 CNC, Robot, PLC, AGV 59| 97]d ¢3

Enterprise/
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Data Distribution

Data Collection T ,
and Control ¥

and Processing

CELL/AREA

e /CONTROLLER/DEVICE\
’ / ACTUATORSIMACHINERY\

Instructions >
Peer-to-Peer
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t} F, A, 2A8Y, 15 2 F489 §

o] o] Fo g} HFHAEFY Az e 7Y
dd2A AFAY, uAY T FHAS &F
& X3 :
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it en, fARRE FEd dgtd FYg
Z2I3AE ARAM d¥9 AYE s AR
g 4 9ok CIM BdofA A #Hde] 2H-&
%xd FAAL MY FLE A4S A H
Ao71EH AA7 sl Fag 7|52 9%
A "ot ol g A d-&dr] 3 AR
Controller’} /A& o oz FEX&=
gttt A Al2"9] olF|ElR A AT
B2 AARHY AFE g A7e I
I AN e A2RY Ase 4
A7le wol Sk FAQ A2RY Aed ¥
B A7) AT e E EEstE FATY
S ol &3 AEF A& ’b’i}j-’—‘.‘-% 3
CIMe] Z} AZo ARSE o]F&= Aot o
714 BE8E FATYFES MAPo| € Rojth 1

rlo Fi

_4.. 3 e orir

Ko >iﬂ Mo to i:l

W2E OSINMY N2dT 4EH)Y Ade

Yehd 1SO/0SI #% 2dojth. OSI Zde §4
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USER APPLICATION

USER APPLICATION

LAYER 1 LAYER 1
- ) APPLICATION APPLICATION
' LAYER 2 LAYER 2
PRESENTATION PRESENTATION
LAYER 3 LAYER 3
SESSION SESSION
LAYER 4 LAYER 4
TRANSPORT TRANSPORT
LAYER 5 LAYER 5
NETWORK NETWORK
LAYER 6 LAYER 6
DATA LINK DATA LINK
LAYER 7 LAYER 7
PHYSICAL PHYSICAL
2% 2. 1ISO/0S! &Hx =Y
1 HzEAN =20

Layer | 1SO/OSI MAP . Mini-Map TCP/IP
MMS, 1S09506
Application FTAM MMS, 0D, NM User
NM. DS
Presentation 1508822, 1508823 Telenet FTP
Session 1S08326, 1S08327 None
Transport 1S08072, 1S08073 Host-to-Host
Source to
Network 1S08348, 1S08473 Destination IMP.
LLC
LLC :
’ 1S08802/2(Class 3)
Data Link 523802/2@333 " MAC IMP-IMP
) 1S08802/4(Token Passing
1S08802/4(Token Passing) immediate Response)
1SO8802/4 1SO8802/4
Physical IEEE802.4 IEEE802.4 Physical
Brord Band 10Mbps Carrier Band SMbps

MMS: Manufacturing Message Specification

‘OSi: Open System Interconnection

LLC: Logical Link Control(=2!| ¢1% X0

OD: Object Dictionary

BHRRSHT

FTAM: File Transfer, Access and Manabement
MAC: Medium Access ControlZIS0HA| {2 X|of)

NM: Network Management
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41 MMSQ| 7R} SHIES

MMSE CIM #7344 Zg2af 7M5d 2
e HARE Fu ¥ A& AYd] 98, 4
A" OSI(Open System Interconnection) Z& A
72($8 ZR2IPF)NAMY §& Auj2 249
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MMS : Manufacturing Message Specification

EC 9506-1 (MMS Service Definition)

——-{ SONEC 8506- 2 (MMS Protocol Specification)

| ISO/IEC 9506- 3 (Robot Companion Standard)

—t ISONES 9506- 4 (Numericai Controfler Companion Stani

—f ISQNEC 9506- 5 (Programmable Controller Companion Stn‘

38 4 MMS : Manufacturing Message Specification

3} ISO/MEC9506-62 CD$} DIS7F 9+4 € Ae]ol
Atk ol& g4l YA MMSOA Ao
g4 2 AAAuE CNC, Robot, 181 PLCE
gt oo dig g 2950 JESith
PN ZdoldEE MMS EA Au2E o]&
3le] VMDZ o83 Al2dlols, Aws VMD(Virtual
Manufacturing Device)& A338l $&38= A
2dlojt}, T3 VMDE Ao, A0 Bod 75
3 AAE FAsetd AAn Y MIARFA
oltt, MMSE CNCol @43t FAHez2 Ye
A Ade]l ag6olty, ZdoldEd = MMSE

WS E4
Service
Client B E—
AN
- NHA
—-O2EZ2

Server
eI
VMD 2ZEH

A% 2

Multi Vendor 23 I A2
MALEIHI QIO M5 E &

13 5 MMS2| 74

VMD : Virtual Manufacturing Device

L

Client e | serer AT EHIS M)
VMD
Hio|E
% =l s

NI HES2M FUdls 22
1

o 88 SB0HM SM, (a0l Zis &2

a3 6. VMDY 7

BB n B
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T 54 AMujzd o3 VMDE AHs A4l 7]
AE AddAY ZAE & £71 Aok olH#
MMSE AAMAG Zzahd Ade TUsiA
ol AAFH|E VMDEA FHFEth o diol
CNCs} Robot, PLCE EA473H| 7|%& 9&st
A AE et Itk MMS F8EFFE NC %
Ao g MMS-CS9 g&& t-g3 zd,

1) NC A9 48 4%, A4 dAXES
A Mo 2o g B9

2 $871%522 NC 2dg Az, od@
7153 VMD&e] A o A9

3) NC9l EAAA U FFFH AT

4) NC &8 249 9 A% (Class)ol W3 A

42 NC 88 24

NC A&"& s o]de] FX7 NCol 93
AolElE 43 AHolMdolth NC Al2dHe s}
ol’d9] BA AMd& T oo o3 tE A
old & Axdd H&EE F Qo ol o]
xil*%%dl*i«l NC A 29& 2978 go] Jg

F 3tk 283 NC A2 ad8s o]
)gsﬂ 7d Ao 7d HE 2d 9I4 w
2 7R 2d dolgAY Rd Fog E4E
¥ AgF Ao

1) NC AlAEH Mel| nd

NC A&d e 242 NC Al2] A4 4
HE vedn 7|24 8E NC A2ge A44
A AF2AL dehla, £ 59 NC-CS(NC

NC-CS NC-CS NC-Cs
USER USER USER
Network I 1
NC System

NC System

l NC System States |

NC Device Controls

| NC information |
l NC Offsets |
l NC Alarms |
| NC Data Stores |

J% 8. NC AlARIS FH2L

Companion Standard) A}£AE7He] A3 243
e gel 93 ZAAY dAAANE A5
a7 s AUEE Yehd. oldd B

AE 299l JERAAT

2) NC &x| Mol 2™

NC % Aol 2de 19103 2o] shi ol4
o A, £AA7), AYA 22 13 s}
39 A4 NC 2239 4444 &
22 yegas 9o,

NC-CS User 1
0.g. Supervisory Computer

NC-CS User 2
0.g. Supervisory Computar

NC System

Numericai Controlier (NC)
Basic Status

Local/Remote State

38 7. HEBHoAML NC AlAY
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NC System

Numerical Controlier (NC)| operstor
intertace Device

I Operator Communication }— J@
4
Controlil
Process

Device 1
Program, l image
Data, ... of |
Dovice 1
[ ] [
e ®
o [ )
ontrolling
“rocess m
Device n

Pregram, Image
= 5

of -1
Device n

8 10. NC Ex| Hof 2

- ZAA4H 24
NC #z9 el a1l o] Aged
(Power Off), #4]3el(Ready) 28] u}FEH|
A8l (Not Ready) & A I7MAZ A A
0| 7bssth ol @ FHe HAE 7%
o 23 AYFY(Power On), ALLH, o
(Error), 22|12 o T2 Ho] 7hs3ith

- AR e 2d

AojAAde 2l I¢123} o] Aojn
A oAy AHE EAGdE uEA4H
(Non-Existent), ZJ#te] 21 ¥eaz 3
£ 7F&E7HUnrunnable), Ao}z o] A3
g Zu7h "ol Qe AHE usis F4
e (idle), 7+ % (Running), 2832 FAA
B (Stopped) 2 A 9] &} ol Aej= A4
A 715l g Ago] 153t

A NC HE 249

NCSl 7] 273H, A 3d 2eja Aoj 544
© NC-CS AHgAtl Al NC A9 Aeio] g
9y AHE AFshed wel, NC-CS A&
7t AAE Aolg 7] sl WRF NC A|2d9)

Bl BRI HT

Power On

Device
POWER OFF ]

l Power Off
Error

Device Device
READY NOT READY

Power Off

Error Recover

a8 1. NC B4l A 2

Delete Process Process
NON-EXISTENT

Delets Process

Create Proeesal 1Delete Process

Reset Process Etror Process
IDLE UNRUNNABLE

Start l End of Process Emor
Recover

Process Error
RUNNING

any
state

Stop I I Resume

Process Error
STOPPED .

38 12. NC Mooy Mef ngl
ARARE AT A8 F714 F39 e
AZ gt oldl= Ao AL, Aol oA B}
22 71E4E, FNAY, 2a AdgHYo] g
AE7} AFdr). o] 28130 YeRRIT
4 =M oy

NC A" AojZo 715d dig HFWHE 5
gL AT ATHE oxZd9 EEI: 4
2 oxA & YA A, F3NY, 1gx v
shigo] 9ot ogd exMel AZR{E
149l YepARUTH

43 NC VMD =&

NC Al2€& O¥8% Zo] 6719 SA4=d=
Aoso ot MMSelME EHAE 221"

MNdE =¢Y3ste] HEl W] (Multi Vendor)E0] X

2agd & F g AWHIE SMEARZA
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NC System NC VMD
Numerical Controlier (NC) VMD Logical/Physical Status (Basic Status)
Basic Information Named Variable %@n?mw)
Device 1 Token Semaphore
Gonmofing Procwas Ty | mage ot Operator Station (Operator Communication)
Process 1 [Device Named Variables (Basic Information)
Information Information
Program Invocation 1
) hd : (Controlfing Process)
- : - 7 \
Controlling Process m — Device n Domalns Device Domain 1
Device n o4 Lo, Named Variables
Process | IDevice I (Device State,
tnformation |Information’ Process. Dev. Information)
inf. Domaln
-
a8 13 NC & =g -
L _J

Program invocation
{Controfling Process)

 e——
— ]
Domains Device Domamn i
: L X

{Device State,

Process :
Dev. Information

Axis Coordinate Geometry inf. Domain )

Zero Offset Value Transformation Transformation

a8 15. NC VMD 2 &

O 14 24 ASER

(VMD)ZAN 3% & xS @t} oz NC NC System

$4rddA Aoy Zdg VMDe AFH =

do] A7 AHAok av HAEHL YAANE Model Mapping
MMSelA 9] 44 AdE dddtA H& A7 Data NC Data Store
£ Aol 4ot} MMSeIA NCe VMD 2d Store 1 Domein 1

o & o2 =W 13 15% 2t o VMD AA Date i3
£ W599(Variable Domain) 181 &7 E& —— o

2 o9 EZ23¥ 3%7]%(Program Invoca Entry !
tion)o] E&=o] gtk o]E KAd wak NC 4

A 2de =gdoz 94stn ok 18a VMD Data o Data store

A HRBAME,

Data

Data Domain
1

- Logical/Physical Status (Basic Status)
- Named Variable (Local/Remote Status)
- Token Semaphdre (Control Token) §°] 1t} Data

Data Domai.

000
00 B o6

4715 NC $822A Hod +44 43 32 16. HlOlE] ME A|AHe] M| 2T
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F470A4 SUHE 48 AANY MMSSF CM HE

7b %A VMDA wlgsErtEe wiE A9
g2

44 Ho| HZEI= NC

1) NC 99 AA

2) 3A 99

3) HHFRYEY

4) T2 IWYGY

5) HolH 49

6) NC ®lole] H34

S42x 9| Fo

45 &3 NC S4Z4A|

EF3E AAE 1312 BFatd Hogid) o]
AL 994 (Domain Objects), T218 557
A (Program Invocation Objects), B (f&4&)HF
MA(Named Variable Objects), £4t8 HZAA
*(Scattered Access Objects), FH M4 22 Az
(Named Variable List Objects), BH e} M)
(Named Type Objects), A|ut® 2 & (Semap-
hore Objects), YA ¢ AA” (Operator -
Station - Objects), AFZZA A (Event Condi-
tion Objects), AtAZ2 AA*(Event Acton -
Objects), AMAFE  AA"(Event Enrollment
Objects), #'d A A*(Journal Objects), 7]€} NC
EA4 AA’(Other NC Specific Objects)® o]
Atk Q71A & AAE ISO/MEC 9506904 A9
&tA get

NCe 54 MMS AAEL EAd g 393
& EESFO2A EES} M5
ISO/IEC506-49l M= EE3tE HH ol 3
AFold “N_"7} #odr). B3 Ygs Axle
& g
1) A Y 5Fs Wy

- 424 9 (Device Domain), "D_DEV_"

- X2 2 3% Y (Program Domain), "D_PRG_"

- EZ2H2 ZR 9Y9(Process Information
Domain), "D_PID_"

BHREIHT

F7 dlol8 9%(Tool Data Table), "D_TLD_"

- A4t dlojE] 999 =tHMeans of Production
Data Domain), "D_MOP_"

- 4] d|o|E|(Setup Data), "D_SET_"

- 27 dlo|€(Statistical Data), "D_SDD_"

- 22X do]E|(Probe Data Table), "D_PRB_"
*NC dlo]&] AZ49(NC Data Store Domain),
"D_STORE_"

o] FolA T2y 3 AedA HRE A
€ e TZA2 FE 4Y(Process Informa
-tion Domain)®] &< &3} 22 Aol Atk

Object : Domain

Key Attribute : Domain Name = “N_PID_-
Attribute : List of Capabilities

Attribute : State

Attribute : MMS Deletable

Attribute : Sharable

Attribute : Deletable Control

Attribute : List of Subordinate Object
Attribute : List of Program Invocation
References

Attribute : Upload in Program
2) M NC HE2H|

- 71719} %¢] *(Number of Machine Axes),
"N_numAxes”

< Z A2 2 T(Axes Zero Offsets), “N_ZeroAxes”

- 2A 3% WgHAxis Value Transformation),
“N_AxisValTrans"

- 7] A& ¥ A (Machine Coordinate System),
“N_Machine_CS"

- A8 R EA(Active Program Coordinate
System), "N_ActProg_CS"

- 71818 8 (Geometry Transformation);
"N_GeometryTrans”

- o]445% A 3gk(Feedrate Limit), "N_FRL”

81
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-0]4$&% Qv gto] = (Feedrate Override),
"N_FRO"

- 9" A (Optional Stop), "N_OSP”

- 34 ujgol= ME R (Rapid Override
ON/OFF), "N_RPO_ON"

- 34 eulgle]=(Rapid Override), "N_RPO”

« #%9] 4(No. of Spindle), "N_NumSpindles”

- F&4&x 9 A (Spindle Speed Limit),
"N_SSL”

- F2%5 ooz ¥ o F(Spindle
Speed Override ON/OFF), "N_SSO_ON"

- 2245 owlglo]=(Spinde Speed Override),

N SSO"

- A2 Ael (Device State), "N_DEV_STATE"

- A9 714X A E(Device Origin
Setup Query), "N_Referenced”

- A3 e, "N_StoreType"

- A% AEg, "N_MaxStoreEntries”

- AdAA &% "N_MaxStoreCapacity”

- AN AdEg, "N_CurrentEntries”

. A% JE7, "N_RemainingEntries”

- AAAHE £ "N_CurrentCapacityUsed”

- 2% £ "N_RemainingCapacity”

- glojg] A& <Eg(Data Store Entry)

hAAu g 7)1 A # E A(Machine Coordinate
System) @& €7] $1% WFAA dF v
B30 Fel=

Object: Named variable
Key Attribute:
Variable Name - domain-specific {
domainID "'N_DEV_- - « -7,
itemID "N_ Machine_CS"}
Attribute: MMS Deletable = FALSE
Attribute: Type Description = structure{
components {
{componentName "x",
component Type floating-point {

format-width 32.
exponent-width8} },
{componentName "y”,
componentType floating-point {
format-width 32,
exponent-width 8} },
{componentName "z",
componentType floating-point {
format-width 32,
exponent-width 8} },
b}
Attribute: Access Method = locally defined

5 MMS A&

19924 ISO #4228 ARE F AAA H&
9 de gdg g
AHER AZQA! »
Isuzu (UK), GM (UK, Germany),
Mercedes Benz (Germany), Volvo
(Sweden), Opel (Germany), Renault
(France), Volkswagen (Germany)
- 37 AZQA:
Aerospatiale, Boeing
- AZGA:
Ohio Edison (US, pilot), Houston
Lighting & Power Company (US,
pilot) Western Power Administration
Loveland Area Office (US, pilot)
- 7}ek
Copenhagen Airport (Denmark), EDF
(France), NASA, Magneti Marelli (Italy)
EFACEC (Portugal), Tuborg (Denmark)

o2}

. MMS AMu]27t 7b5E B4 o}7E A

The Manufacturing Automation Protocol
(MAP) 3.0 Architecture

B #8 8d 3% (1996 #)
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- The CNMA (Communications Network for
Manufacturing Applications) Architecture

- Mini-MAP

- The FIP (Factory Instrumentation Protocol)
Field Bus

7. 48

AdA 2ol Aug JEYAZ HEN CIM
371 243 o|FejAn Q. AdAA F+FE
CIMIIM vehd EAHY A2 HE4 29,
d8Hd EEE, a8n AYPET nEFE
9 gy FEFA 2 FAHE #H23] 4
F FAEEU MMSA g A Bt

ojl4el &g AeAn,

- AE7AY 2ES AU HH IA EE

Az FEsto] AYA ggich oz

T ALY, /W, /W9 F4, AzaA5
Aaerl AAe §54, 2 A A
dA FE Ad7A oz AANE dgaoz
g EFE37 Basid, old A3t CIM @
BAA A 2" AYAAAE T FAEELS
MMS7t £& digte] € Rt}

- MMS-CS7t A 298] §8& Roled
7199871 YdllM s, MMS 12 & F431:
ALt gu S0l Yutsl gojof g} olF 9
g 7led, ZAH o] Hasit

- MMS7t CIMétdl) 7]9317] $l8AE, VMD
M| 2~E o] &8+ Clientd] g T 5
Aol =38 "7t 9ch

- MMS AMHU|2& 37| 9%, MMS AA =
E7} IMbyteE 2#3te 5 AH9 Aoz
7Zb YR 2 ool dig 7]&d dide] o
2.3} ;

- QNS g AZE A% 4 ==
a3 A o doleE E&glel 2

BwBR BT

§ate Qe sl A9 MAPLE(Manufactur-
ing Application Language Environment)ol|
g A= FAC FPsHE RHo| nigz
&t}

ofd Ak AZ7|&S ZAEF] FLH
CIM3}7} o]fo A W, 1 7|2 AFEAHUser)
B olJal FFUxHVendon)dAE #AAH a9
o] Fojd Aot} 1 § d2 ALgAE AujEe
F Arlede AEEY golZ Mo|E& dF
AdE gl Aold, FFAAE AF mAo
g 2o £& FEE ATH £ Yz AAE
M AFAE Zodo o APELE £2
T A& Aol

4 Ed

(1] ISO/IEC 9506-4, 1992. 12. 15(1st Edition)
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