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Open Manufacturing System Using MMS Service and Object Oriented
Manufacturing Devices(2nd Report)

Sun Ho Kim*, Dong Hoon Kim*, Kyoung Taik Park*

ABSTRACT

Manufacturing devices must be integrated for constructing CIM environment, but integration of
heterogeneous system meets several economical and technological difficulties. In this case, MMS(Manufacturing
Message Specification) can be an effective method, but it has problems which MMS products are generally
very expensive and majority of the existing manufacturing devices do not support MMS. This paper describes
the development of a gateway for Non-MMS-Compatible CNC machine tools to serve MMS and the
implementation of OSI(Open System Interconnection) upper layer on TCP/IP. The developed system is applied
to construct cell controller with heterogeneous devices under CIM environment and to evaluate interoperability
and portability.
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Fig. 1 Machining cell with heterogeneous CNC
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Table 1 Methods of MMS on TCP/IP
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Fig. 2 Application layer of MMS on TCP/IP
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Fig. 3 Environment for MMS on TCP/IP service
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Table 2 Used API functions

- extern "ct __declspec(dllimport) UINT
MMS initialize(); / MMS AMu|2E 93 T2 A
z713
-extern "C" _ declspec(dllimport) UINT Initiate_all();
// Client-Server7t 42 7|8}

-extern "C" __ declspec(dllimport) UINT Initiate(char
*CH name); / AAS A% B4l Ad AHA

-extern  "C" _declspec(dllimport) int _get(char
*VarName); / dlo|E] 3
-extem  "C" __ declspec(dllimport) int  get(char

*VarName,int VmdNo); / VMD ® dlo|g] 3

-extern "C" _ declspec(dllimport) int _put(char
*VarName); / dlo|E] d%
-extern  "C"  _ declspec(dilimport) int  put(char

*VarName,int VmdNo); / VMD ' dlojg] A%

_ declspec(dilimport) UINT  Pl(int
pi_command,char *pi Name,char *pi_arg), / L2 1
EL R

- extern "c"

-extern "C"

__declspec(dllimport) UINT

_link_variable(char *VarName,void *Phys_Addr,int
Var Len);, // ©4% Wy 92

__declspec(dllimport) UINT
link_variable(char ~ *VarName,void  *Phys Addr, int
Var Len,int VmdNo); / VMD ¥ EX4& ¥4+ 3
UINT

*pi_objname,void

- extern "c

- extern "C" __declspec(dllimport)
link func_pointer(char

(*P1 FUNC_NAME)()); / Pl W% 3= 2|3
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(Library)E %A% ¥, DLLoIA A¥3h= APIES
AbgstAl Hoh Table 29F #o] slE APIEC]
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Fig. 4 Operating mechanism of MMS service
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Fig. 6 VMD server operation
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Fig. 7 Machining cell with open architecture
controller environment

Table 3 Sample of object

Non-MMS-Compatible
Device (PC-NC)

CNCTable table; // declare table pointer variable
table = createCNC( 1, "N_CNC");
// create the table. get the pointer value
if ( table == NULL ) { // print error message
}
table->N_NumAxes = 3;
// fill in the number of Machine Axes
table->N_Machine_CS = 1;
// fill in Machine Coordinate Sys No.

stop, resume, kill& Pl 7]1%5< $3@stA @
VMDE| Wi V5o HF3E 2 A (object)

of A4, #E 9 A 7T e e ou, Fa

715225 ISO/NEC 9506-4%9] Heol®l FQ u)o)

createVmd() : VMD ZAE A3}
createCNC()  : Domain CNC o] 23 A&

4 e,
createProglnv() : Domain Program Invocation&
AT,
createPos() : Unnamed type (position) 24 A} =
W8,

=gl CNcol AAE A7 93 A
Abg dE Table 39 YERAATH 7] A
N_CNC E=9%] &% ww¥ ¥ (Named Variable)
A A= Table 49 AT [T® Table 4914 tolE
2EYH e C o] g4oa FYdc) 1 olfE
+& Z23¥E AT 9 Visval C6.02 AME
Aoz g7 wFoleh maA, ol A& o
o] 7o ma gtd & 3l
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Fig. 9 Machining by MMS service command
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Table 4 Named variables

typedef struct CNCTable {
int N_NumAxes; / Number of Machine Axes
float N_ZeroAxes; / Axes Zero Offset
int N_AxesValTrans;
// Axes Value Transformation
int N_Machine_CS;
// Machine Coordinate System
int N_ActProg_CS;
/I Active Program Coordinate System
float N_GeometryTrans;
/I Geometry Transformation
float N_FRL; // Feedrate Limit
bool N_FRO_ON; // Feedrate Override ON/OFF
float N_FRO; // Feedrate Override
int N_OSP; // Optional Stop
bool N_RPO_ON; // Rapid Override ON/OFF
float N_RPO; // Rapid Override
float N_NumSpindles; // Number of Spindles
float N_SSL; // Spindle Speed Limit
bool N_SSO_ON;
// Spindle Speed Override ON/OFF
float N_SSO; // Spindle Speed Override
float N_DEV_STATE; // Device State
float N_Referenced,;
// Device Origin Setup Query
CString N_StoreType;
// Type of Storage Medium
UINT N_MaxStoreEntries;
// Maximum Num of Data Stor Entry Objects
UINT N_MaxStoreCapacity;
// Maximum Octet Count of Data
UINT N_CurrentEntries;
// Current Number of Data Store Entries
UINT N_RemainingEntries; // Number of Entries
UINT N_CurrentCapacityUsed;
// Octet Count of Data
UINT N_RemainingCapacity; / Octet Count
} CNCTable;
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CNCTable table;

Table 5 Components for monitoring and control

using MMS service
Z A A o
7SR OLEMME) | -71E

3L 9] %
-7+8 A velE -71E %A
Control &2
4
> §l Holgeay
Monitoring & 2 Control.DIB
e o
Channel.DIB Object.DIB Channel.DIB
- Cbject Name - Channe! Name - Object Name - Channel Name
D No. - Local AR - VMD No. - Local AR
- Channel Name || - Remote AR - Channel Name || - Remote AR
- Object Type - Remote Addr - Object Type - Remote Addr
- Object Lengtht - Object Length
- Object Scope - Object Scope
- Object Address - Object Address

*

Object Name : 74 %) 218z} o] &

VMD No. : 247} 1248 VMD #&

Channel Name 247} Ap&-8hi: Alg Az} o]
Object Type : A &

Object Length : 2} 1] Z o]

Object Scope : Z A <

Object Address : 29| sl=9jo] F4

Local AR : 3% 2HolA #4lol fiHE
Remote AR : 94 2elo]Mo 1HHE

Remote Addr : 97 &8 33

X X X X K X %X

*

Fig. 10 System environment for MMS service
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