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The Human Machine Interface (HMI) is dependent on the Computerized Numerical Control (CNC). As a result, the HMI
software is developed according to the interface method of each CNC in duplicate. Even though the same function of HMI
software module is developed using the same data item, it must be implemented separately in different development
environments. This is because each CNC has a different address system and provides unique data interface method. In
this study, we proposed a unified interface system that can standardize and integrate data interface method to support the
development of HMI software module applicable to machine tools adopting multi-vendors’ CNCs. To clearly define this
work, we developed new parameters, methods, and address system based on the machine state model, composed of data
elements of machine tool structure, process, and status, provides the same interface by capsulizing existing CNC
interfaces. The proposed interface system is designed to provide an APl (Application Programming Interface) in the form of
a library. The implementation architecture is designed and details of the operating logic within the detailed components and
interfaces are elaborated. The implementation and test results are illustrated to verify an application example of the
proposed unified interface system.
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Fig. 1 Architecture for communication between HMI and multi-
vendor CNCs
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Table 1 Example of data codes for position data

Data code
Target data -
Number String
machinePosition 21110 mach}ne_chgrlmel_ams_
machinePosition
workPosition 21111 machine_channel_axis_
workPosition
distanceToGo 21112 machine channel axis
distanceToGo
. .. machine channel axis
relativePosition 21113 — - =

relativePosition
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typedef struct cncdata
{
int DEFINE_NUMBER:;
char DESC[MAX_DESC_STRING_SIZE]:

int i

int j;

int k;

DATASTATUS STATUS:
DIRECTION RW;

RETURNYALUE value;
} CNCDATA:

Fig. 4 Data type for query and return between HMI and unified
CNC interface

<DataCode DefineNumber="21110" Desc="machine. channel axns machmePosmon >
<MethodInfo Type="Fanuc" d d="g: hi 10d="" DataAdd
Startindex="0" />
<MethodInfo Type= ReadMethod="getMachi i ition" d="
DataAddress="/Channel/MachineAxis/actToolBasePos[u%d,%d]" Startindex="1" />
</DataCode>
<DataCode DefineNumber="21111" Desc="machine.: channel axis workPositlon >
<MethodInfo Type="Fanuc" ReadMethod="g 10d="" DataAddress="getAxisDatas"
Startindex="1" />
<MethodInfo Type= ReadMethod="getAbsol 7 d=""
DataAddress=' /ChanneI/Geometnchls/actProgPos[u%d %d]" StartIndex="1" />
</DataCode>

Fig. 5 Example of DataCode.xml
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Table 2 Example of standard functions for position data

Target data Standard function Siemens address Fanuc API
. .. . . . /Channel/MachineAxis/ cnc_machine(unsigned short FlibHndl, short axis, short
machinePosition getMachineAxisPosition actToolBasePos[u%d,%d] length, ODBAXIS *machine)
.. . .. /Channel/GeometricAxis/ cnc_absolute(unsigned short FlibHndl, short axis, short
workPosition getAbsoluteAxisPosition actProgPos[u%d,%d] length, ODBAXIS *absolute)
. . .. /Channel/MachineAxis/ cnc_distance(unsigned short FlibHndl, short axis, short
distanceToGo getDistanceToGoPosition 1. e DistToGo[u%d,%d] length, ODBAXIS *distance)
relativePosition ctRelativePosition /Channel/GeometricAxis/ cnc_relative(unsigned short FlibHndl, short axis, short
g aaAcsRel[u%d, %d] length, ODBAXIS *relative)

Status : Processing Time : 14 ms Read : 16 Write : O ¥Write Error : 0

ReadData :

RW : 1 21110 machine.channel.axis.machinePosition ERROR : O RETURN : 3 VALUE : -41.126

RW : 1 21110 machine.channel.axis.machinePosition ERROR : O RETURN : 3 VALUE : 10.73
b 1110 machine.channel.axis.machinePosition ERROR : O RETURN : 3 VALUE : -102.863

1115 machine.channe| .axis.axisName ERRCR : O RETURN : 1 VALUE : X

1115 machine.channe| .axis.axisName ERRCR : O RETURN : 1 VALUE : Y

1115 machine.channel.axis.axisName ERROR : 0 RETURN : 1 VALUE : Z

1116 machine.channel.axis.axisLoad ERROR : 0 RETURN : 2 VALUE : 0

1116 machine.channe| .axis.axisLoad ERROR : 0 RETURN : 2 VALUE : 0

: 1 22116 machine.channel.currentProgram.modal ERROR : O RETURN : 1 VALUE : G91

RW : 1 22116 machine.channel.currentProgram.modal ERROR : O RETURN : 1 VALUE : G22

RW : 1 22116 machine.channel.currentProgram.modal ERROR : O RETURN : 1 VALUE : G94

RW : 1 22116 machine.channel .currentProgram.modal ERROR : O RETURN : 1 VALUE : G21

R¥ : 1 22116 machine.channel.currentProgram.modal ERROR : 0 RETURN : 1 VALUE : G40

RW : 1 22116 machine.channel.currentProgram.modal ERROR : O RETURN : 1 VALUE : G49

RW : 1 22116 machine.channel.currentProgram.modal ERROR : O RETURN : 1 VALUE : G80

R¥ : 1 22116 machine.channel.currentProgram.modal ERROR : 0 RETURN : 1 VALUE : G98

NN

1
1
1
R¥ @ 1
1
1
1

Fig. 7 Example of test app command
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