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Outline 

• Device interoperability and buildings 

• Seamless interoperability architecture 

• Modbus Definition Language 

• Utility tools 
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Sensors and Buildings 

• Monitoring of building performance 

• Software-in-the-loop simulation 

• Challenges: 

– Legacy sensors, actuators, and automation devices 

– Emerging new whole-building control 

– Poor integration 

– Custom software 
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The potential opportunity 

• Advanced control of HVACs can save 10% 
energy in the US 

• Simulation informed building management 
expands this even more 

• Immense reduction in device driver costs 

• Removes expensive interfacing 
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Goals of this technology 

• Automated generation of device driver 
software for Modbus devices 

• Seamless interoperability 

• Reduces human effort 

• Modbus Definition Language (MDL) 

– New XML based standard 

– XSD for validation 
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Seamless Interoperability 



The Modbus Definition 
Language 
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Device Definition 



Function Groups 
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Functions 
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Read and Write  
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Simple Example 
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<?xml version="1.0" ?> 

<device xmlns="http://www.ornl.gov/ModbusXMLSchema"> 

 <name>TEMPCO Modbus device</name> 

 <description>This is a description of the TEMPCO modbus device</description> 

 <function> 

  <name>temperature</name> 

  <description>Spare</description> 

  <addresses>14</addresses> 

  <count>1</count> 

  <block_label>COMMON</block_label> 

 </function> 

 <function> 

  <name>fan_relay_on</name> 

  <description>Relay1 manual output value</description> 

  <addresses>255</addresses> 

  <length>Lower byte</length> 

  <count>1</count> 

  <format>INT8</format> 

  <block_label>OUTPUT</block_label> 

  <multiplier>1</multiplier> 

  <read_function_code> arg = (float)r1/10.0f;  </read_function_code> 

 </function> 

 … 

 … 

 …  

 

</device> 



Supporting Utilities 
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MDL generation from manufacturer’s spec sheet 



Device driver generation 



Thank You 
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