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Abstract

. In this paper, a new architecture of operating software associated with the component-based

method is proposed. The proposed architecture comprises an execution module and a decision-making module.
In order to make effective development and maintenance, the execution module is divided into three components.
The components are referred to as Symbol, Gateway, and Control, respectively: The symbol component is for
the GUI environments and the standard interfaces; the gateway component is for the network communication
and the structure of asynchronous processes; the control component is for the asynchronous processing and
machine setting or operations. In order to verify the proposed architecture, an off-line version of operating
software is made, and its steps are as follows: i) Make virtual execution modules for the manufacturing devices
such as dual-arm robot, handling robot, CNC, and sensor; ii) Make decision-making module; iii) Integrate the
modules and GUI using a well-known development tools such as Microsoft’s Visual Basic; iv) Execute the
overall operating software to validate the proposed architecture. The proposed software architecture in this
paper has the advantages such as independent development of each module, easy development of network
communication, and distributed processing of resources, and so on.
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Fig 1. The general PC-based manufacturing
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Table 1. The configuration of operating software.
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CNCControl,acx  F-~---] CNCMTSdll  [-——-= CNCExe.exe
CtriNC cisNCs clsNC

v L4 74

<< interface >> << interface >> << interface >>
Operation(JobID) EventFlag( ) StartJob(JobID)
Status( ) Lastlab( )
Complete( )
clsNCs
Curine << Signat >> cIsNC
itialize )
Screen( ) Emergency( ) Initialize_Timer( )
Update_Timer() ShutDowmy( } << Send »»| Emergency_Timer()
— &% PegCl ing( ) Shu:Down_Tima(_ )
HolChamfering( ) PegChamfering_Timer( )
HolC mg_Timer( )
LI : Integer
EF : Boolean Class

Active Class
a3 11. CNCe} 438 E
Fig. 11. The execution module of CNC.
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Init ()
peghotor( )
% SensorControl,ocx  f--——-> SensorMTS.dIl F== =3t pegStart( )
% pegStop( )
Ctrlf:AN clscvy: clsStk pegBuf )

H H pegStation( )

¥ Y peglamp( )

<< interface >> << interface >> pegStkStation( )

Initialize( ) PDstari( ) pegStkStop( )
PegMotor( ) PDstop( ) haleMotor( )
PegStart( ) PDstk1() holeStart( )
PegStop( ) PDstk2( ) holeBuf{ )

PegBufl ) PDstk3( ) holeStation( )
PegStation( ) PDstkd( ) holeLamp( )

PegLamg( ) hoteStiStation( )
gegStkSminn( ) oy holeStkStop( )
StkSto;

HE%GMDY.D:E( )) PDST cisCvy
HoleStart( ) PDSP PM
HoleBuf ) PSSP PST
HoleStation( ) PSRST PBuf
HoleLamp( ) H3sP PSP
HoleStkStation( ) HSRST PRST
HoleStkStop( ) Pl PL
PDStart( ) & HM
PDStop( ) P3 HST
PDSIkI( ) P4 HBuf
PDSk2( ) HSP
PDStK3( ) Class HRST
PDStk4( ) HL

Class
a7 12, AXe) AYRE.
Fig. 12. The execution module of sensor.
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. Private Sub DecisionMakingModuleQ
If DA Complete =True Then
Call PegInHole 'Dual-armed Robot dosen't working
End If
End Sub

Private Sub PegInHoleQ)
If HR.Status=6 And Sensor.PegStation=True Then
DA Operation (11) "To pickup apeg
PegPick =True
Elself HR Status =7 And Sensor HoleStation=True Then
DA.Operation (12) 'To pick up ahole
HolePick = True
Elself PegPick=True And HolePick =True Then
DA Operation (13) Peg-in-hole assembly work
End If
End Sub

29 13. gAEAREY ¢
Fig. 13. The example of decision—-making module.
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Fig. 14. The GUI of operating software.
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