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Fig. 1. Architecture of the communication solution 
 
4.1 Message flow from CNC to MII 

As soon as an alarm occurs or the machine status changes 
the ConIF-Interface receives an event. The respective data is 
packed into an XML Stream and transmitted to PCo via server 
socket. PCo hast to be configured for handling this stream. First 
of all a socket source channel hast to be created that establishes 
a connection to the outgoing server of the ConIF-Interface. 
Then an agent instance has to be established that handles the 
incoming data. For this agent a notification that subscribes to 
the socket source channel is defined. A trigger function decides 
under which circumstances (filters and constraints can be 
defined with an editor) a notification has to be sent to the 
destination system. At last the destination system has to be 
defined by assigning the Notification to a MII transaction. 

The ConIF-Interface also provides a polling function for a 
predefined set of machine tool parameters. According to a 
given sampling rate that can be set in the configuration of the 
interface these parameters are read from the machine tool 
control and then transmitted to the PCo the same way as 
described above. 
 
4.2 Message flow from MII to CNC 

While upward communication via socket can be realized by 
standard configuration, PCo 2.1 does not support socket 
connection for downward communication. We solved this 
problem by developing a customized agent for PCo using the 
software development kit delivered with PCo 2.1. A how to for 
creating custom agents is described in Kansal 2010. This agent 
receives data or commands from MII through the tag query 
function and transmits them to the ConIF-Interface that 
transforms them into RPC calls for the machine tool. The XML 
stream that is to be transmitted to the ConIF–Interface is 
“hidden” in the tag name (max. 128 characters). Long XML 
streams must be split into a number of tags. The agent rebuilds 
the original stream, connects to the ConIF-Interface and 
transmits the stream to the incoming server. This mechanism is 

a temporary workaround as in the next release of PCo the 
downward communication shall be a standard functionality. 

The following example shows a query of the machine 
status. The command is packed into an XML stream and 
transmitted to the incoming server of the ConIF-Interface:  
<XMLCom> 
 <Order>T_MACHINE_M</Order> 
 <OrderNum>0</O rderNum> 
</XMLCom>~ 
The ConIF-Interface then releases the respective RPC call. The 
machine tool control delivers the required information that is 
transformed into an XML stream by the ConIF-Interface and 
returned to PCo via socket: 
<XMLCom> 
 <RPC_typ>R_MESSAGE_H</RPC_typ> 
 <Sender>AxSINCOM.AxMachine</Sender> 
 <ClampCubeSide>0</ClampCubeSide> 
 <DockPos1>0</DockPos1> 
 <DockPosStatus1>0</DockPosStatus1> 
 <MachineMode>0</MachineMode> 
 <MachineStatus>0</MachineStatus> 
 <NCProgramm>Testprogramm1</NCProgramm> 
 <OrderNum>0</OrderNum> 
 <WPC1></WPC1> 
 <WPCStatus1>0</WPCStatus1> 
</XMLCom>~ 

Also NC programs can be automatically transferred to the 
machine tool by MII. The respective program is copied to a file 
directory shared with the machine tool control. Then the 
filename of the program is transmitted to the ConIF-Interface 
via PCo. The interface releases a RPC call for the machine tool 
control with the filename as a parameter and the CNC reads the 
program from the shared directory. 
 
5. CONCLUSION 
 

The presented bi-directional communication solution for 
integrating a SINUMERIK machine tool control into an SAP 
System using SAP Plant Connectivity framework proved to be 
robust and easy to handle. 
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