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Challenge 

How to quickly and easily integrate a new data 

source into a generalized system? 

– Possibly without any model for the new data 

– New data may use foreign terminology 

– Any implicit model of the data may not align with the 

receiving system 
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High-Level System Design 
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Version1 of Base Ontology available at https://sites.google.com/a/steveray.com/ontologies/home/repository/CoreSCModel.ttl?attredirects=0&d=1 

Base Ontology 
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Information Flow 

CMUSV 

Sensor Data 

NASA 

Sensor Data 

OpenReferral 

Social 

Services Data 

•Retrieve data 

•Synthesize ontologies 

•Map to general ontology 
Technologies 

RDF 

OWL 

SPARQL 

SPIN 

Also Enables 

Inferencing over data 

Federated data stores 

Distributed queries 

…
. 
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Sample input data 

 {"uri":"23420ca4e4830bee","deviceUserDefinedFields":"For 

test","location":{"longitude":10.123,"latitude":10.123,"altitude":10.123,"representation":"test location 

description"},"sensorNames":["fireImpXAccelerometer23420ca4e4830bee","fireImpYAccelerometer23

420ca4e4830bee","fireImpZAccelerometer23420ca4e4830bee","fireImpMotion23420ca4e4830bee","fi

reImpLight23420ca4e4830bee","fireImpPressure23420ca4e4830bee","fireImpHumidity23420ca4e483

0bee","fireImpDigitalTemperature23420ca4e4830bee"],"deviceTypeName":"FireImp 

V1C","manufacturer":"FireImp","version":"1C","deviceTypeUserDefinedFields":"","sensorTypeNames":[

"fireImpXAccelerometer","fireImpYAccelerometer","fireImpZAccelerometer","fireImpMotion","fireImpDi

gitalTemperature","fireImpLight","fireImpPressure","fireImpHumidity"]}, 
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Interpreted as JSON Classes 
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Manually Map JSON Entities to Target Ontology 
(the one manual step) 
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Sometimes trivial… 
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…sometimes more complex 
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Why We Have Extensions 
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Some Extension Classes for a Sensor Source 
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Refactoring Models 

12 

Catalog rather than subclass 
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Dynamic Definition of New Subclasses 
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Newly-defined Class and Populated Instance Data 
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How will this help? 
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One IoT Universe – The Smart Grid  

CIM 61968 

CIM 61970 

CIM 62325 

61850 

ISO 16484 

BACnet 

61850-410 

hydro 

Multispeak 

C12.19 

Abstract Model – Shared Concepts, Fragments??? 

61850-420 

DER 

(solar…) 61400-25-2 

wind 
61850-420 

DER 

(solar…) 

WS Calendar 

NAESB 

energy usage 

info 

EMIX 

OASIS energy 

interop 

Zigbee smart 

energy profile 
ISA88 

ISA95 

CEA 709 

LonTalk 

62351-7 comm net 

and system mgnt 

ICCP 

IEEE 1815 

dnp3 

IEEE c37.239 

comfede 

naspi 

ASHRAE 

SPC201 

FSGIM 

OpenADR 
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IEC 61968 

IEC 61970 

NAESB PAP10 

Multispeak V4.1 

“Meter” 
Do they all really mean the same thing? 
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Interoperability Standards battles? 

 
Industrial Internet 

Consortium 

AT&T, Cisco, IBM, Intel… 

plus ~75 others 

 

Open Interconnect Consortium 

Intel, Samsung, Dell… 

plus a few others 

 

AllSeen Alliance 

Microsoft, Cisco,  

Qualcomm, LG… 

plus ~60 others 

 

Thread Group 

Google (Nest), ARM,  

Samsung appliance… 

plus a few others 

 

Apple Homekit 
The Open Group 
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