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Abstract
II. MMS
NC machine is an expensive and valuable asset 1© a manufacturing

enterprise. Conscquently, a great deal of work has been done to maximize
” cauently, @ great e FATFH (150 / [EC 950628 A2] & & MMSE A2 of

ZAol e T BUHFE T e WYTHeR o
WhA el A28 WAxY - on|ES HelgerA FUY
o H&sel 9t AEPpEY AEHY PYRIBE A &
o], 23 B )M AHEEHE BE HAH 275 BFEHE A
e F ot}

MMSE 5% Fofol 3¢ FH AU A2 AR E F38
A o glovt, B ojEe]Ao|de] B3 FRE AT o

o Shebltisg SHo2 $3 gov) oS9 AMT UL
AE= 0 F NC (Numerical Control) wAloll Ao 24 WA F & MMse] csellA & elslm ik

Bol sloirel B4 Al2Rel S-S A 21K HH2R 08 st T3 gaoll ¥ YAl HAE B3 2|
A5 g NCER DY G2 3 delnt 1Y of SalA; 22 AT 2 HEE ke B}
Eﬂxgii g, Bashs Zlelch ~Robot : SO /IEC 9506-3 : RIA
slol® g 7|55 AE3t TR FA Al=Hel -NC  :1SO /IEC 9506-4 : EIA

A §L-?El o}, o] 213t Ao Al o] AR A7 MMS (Manufactur-
ing Message Specificationy® ol &8ke] NC P43 92 2 2o}
E|7re] QE{Ho] A8 dAshs Aol

citel Zejo] A3 EEge Aole] EeiMe FEE ¥ -
shu MBS Z7te) B4 meeRn aPse AR AplAS
SIS A2 BUSEAIMS G MY FEY AT

the productivity of this equipment. A major goal of all of these efforts is
to achieve connection of this machine to computers, integrating them into
factory information system so that they cannot only be driven, but can be
managed as well. This paper describes an approach 10 implement NC

companion standard(NC-CS) o MMS.
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4. NC Controlling Process State Model
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The VMD Object Model

Object : VMD

Key Attribute : Executive Function

Attribute : Vendor Name

Attribute : Model Name

Attribute : Revision

Anribute : List of Abstruct Syntaxes Supported

Attribute : Logical Status (STATE-CHANGES-ALLOWED,
NO-STATE-CHANGES-ALLOWED, LIMITED-
SERVICES-PERMITTED, SUPPORT-SERVICES-
ALLOWED)

Attribute : List of Capabilites

Auribute : Physical Staws (OPERATIONAL, PARTIALLY-
OPERATIONAL, INOPERABLE, NEEDS-
COMMISSIONING )

Attribute : List of Program Invocations

Atribute : List of Domains

Attribute : List of Transaction Objects

Autribute : List of Upload State Machines(ULSM)

Attribute : List of Other VMD-specific Objects

Attribute : Additional Detail
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The Domain Object Model

Object : Domain
NC VMD Ket Attribute : Domain Name
Auribute : List of Capabilities
VMD LLogical / Physical Status (Basic Status) Admibue i‘gﬁéﬁoﬁf&g ([:)?I\g};ngEﬁﬂ)%oDhgpé‘fE%D%
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Token Semaphore (Control Token) D1,D2,D3,09)
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Atiribute : Sharable(TRUE,FALSE)
Auribute : Domain Content
Auribute : List of Subordinaie Objects
o Auribute : List of Program Invocation Refertences
Frogram invecation | Device Domain 1 Constint : State = (IN-USE, READY, D4,D5,D6,D7,D8)
(Controlling Process) Attribute : Upload in Progress
Namecd Variables Atibute ;- Additional Detail
- Device State
Domains ( i
e.g. Program, Dc_\h Information)
Data,..
r Named Variables (Contr. Process Information) —J 1) Tootmatrix Data Object
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Tool 2 Fixwre 2
Tooledge 1
Tooledge 2 Part 2
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. . Atgibute : Sharable
VMD2| 3=2](logical) s el & 2] (physical)’s} & Am'ibzte : Domain Content
Atiribute ; List of Subordinate Objects
] Attribute : List of Program Invocation Refercences
Basic A&} VMD Logical Status VMD Physical Status Atmribute : Upload in Progress
Normal State Changes Allowed Operable - Z 273 Domain
Production Object : Domain
o Key Auribute : Domain Name = "N_PRG_..."
Emergency Suppert Services Allowed | Needs Commissioning Autribute : List of Capabilitics
Stop

Attribute : State
Atribute : MMS Deletable

Safety Interlocks Attribute : Sharable

Violated Support Scrvices Allowed | Needs Commissioning Attribute : Domain Content

Attribule : List of Subordinate Objects
ngdware Atiribute : List of Program Invocation References
Faiolure any Inoperable Attribute : Upload in Progress
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: Key Auribute : Domain Name = "N_SET_..."

. FA Holgt

: Key Atribute : Domain Name = "N_SPD_..."

. &% djoje} Holg

: Key Auribute : Domain Name = "N_PRB_..."
A folgt

: Key Atribute : Domair Name = "N_DGN_..."

. B2 (fixture) o) B Hol &

: Key Attribute : Domain Name = "N_FXD_..."

- X7 (calibration) domain

Object : Domain
Key Auribute : Domain Name = "N_CAL_..."
Auribute : List of Capabilities
Auribute : State
Atribute : MMS Delcetable = FALSE
Attribute : Sharable
Auribute : Domain Content
Auribute : List of Subordinate Objects
Auribute : List of Program Invocation References
Attribute : Upload in Progress
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The Program Invocation Object Model

Object : Program Invocation
Key Auribute : Program Invocation Name

Attribute : State(IDLE, STARTING, RUNNING, STOPPING,
STOPPED, RESUMING, RESETTING,
UNRUNNABLE)

Atribute : List of Domain Refcrences

Auribute : MMS Dcletable(TRUE,FALSE)

Atribute : Reusable(TRUE,FALSE)

Altribute : Monitor(TRUE,FALSE)

Constrint : Monior = TRUE

Auribute : Event Condition Reference
Auribute : Event Action Reference

Atribute : Event Enrollment Reference

Auribute : Exccution Argument
Auribute : Additional Detail
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