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NIST SID, Who We Are?
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NIST Mission: 

Promoting U.S. Innovation

and Industrial Competitiveness
by advancing measurement science, 
standards, and technology in ways 
that enhance economic security and 
improve our quality of life.
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NIST Laboratories
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NIST
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Systems Integration Division (SID)

• We develop models, methods, and tools to help industry develop, 
implement, and validate standards for integrating manufacturing 
related systems
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Smart Manufacturing Goal
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Model-based Manufacturing Services: Service 
Oriented for Data and IT
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Source: Karnouskos et al. 2012. A SOA-based architecture for empowering future collaborative cloud-based 
industrial automation. EU FP7 Project IMC-AESOP
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Standards for Data and IT
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Source: Lu, et al., Standards Landscape for Smart Manufacturing Systems
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Some of the Past and Present collaborators

• Past
• Open Applications Group Inc. (OAGi) standards for enterprise applications and supply chain 

interoperability
• Automotive Industry Action Groups standard for automotive manufacturing supply chains
• FIATECH AEX cfiXML standard for exchanging engineered equipment
• ISO TC 184 SC4, SC5

• ISO 10303 – Standards for geometric data exchange

• Present and Future
• Open Applications Group Inc. (OAGi) standards – Smart Manufacturing WG, JSON Mobile WG, SME WG
• ISO TC 184 SC4, SC5

• ISO 10303 – Standards for product manufacturing information data exchange
• ISO 18101 – Interoperability and Digitalization for Oil and Gas and Process Industries

• MIMOSA CCOM and ISBM standards enabling digitalization and interoperability for life-cycle asset 
management, manages OGI Pilot

• MTConnect standard for machine tool data
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Model-based Manufacturing Services

• Our project has been building these set of capabilities

Business Process Modelling, 
Classification & Cataloging

Collaborative Interface Modelling

Core Component + Business 
Information Modelling

Core Component Model Management

Expression Generation (XML Schema, 
JSON Schema) 

NIST & OAGi Smart Manufacturing Systems Integration 
Modelling Capability @ Enterprise Level 

Component & Systems Integration
Modelling

Score Tool and
REST-based Web Services Specs

BPCCS Tool
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Process Industry Smart Manufacturing
Agile Integration and Standards Based Interoperability

Cross-layer Operation Management Processes

Sensor Models

Device Models

Analytical 
Models

ERP Process Models
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Analytics can be performed in all levels using the Models to 
Contextualize the Sensor-based Information.  Other significant 
events are also captured for analysis, including those resulting 
in Configuration Changes resulting in Model Changes.

Condition-based Maintenance and Operation
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Land O’Lakes CBM/CBO and IIOT Collaboration 
Scenario

Source: Scott Nieman, Enterprise Architect, Land O’Lakes
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Cross-Sectored Smart Manufacturing 
with Critical Infrastructure Management (CIM)

Critical Infrastructure Management Process

Sensor Models
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Risk 
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Analytics can be performed in all levels using the Models to 
Contextualize the Sensor-based Information.  Other significant 
events are also captured for analysis, including those resulting 
in Configuration Changes resulting in Model Changes.
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White Paper Series with MIMOSA

• Use cases
• Discrete and Process Industry IIOT/CBM/CBO/CIM use cases

• Existing IoT message standards: OMF, O-DF/O-MI, MQTT, MTConnect, QIF

• Architecture of IIOT message integration into OAGi and other relevant 
manufacturing operation standards
• Standards-based interoperability approach
• Integrate CCOM Measurement Type into OAGi message
• Contextualization of CCOM message using the Score tool

• Proof of concept with Land O’Lakes, Lockheed, and other upcoming use cases

• Generalization of the architecture for cross-sectored critical infrastructure 
management
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Conclusion & Remark

• NIST works with manufacturing industry across sectors

• NIST’s smart manufacturing goal is to deliver standards-based solutions to improve the performances of 
manufacturing industry, particularly the agility

• Critical infrastructure reliability and resilience are interdependent with manufacturing agility

• Reliability and resilience of critical processes, systems and components supports manufacturing agility 

• NIST SID Model-based Manufacturing Services project uses a model-based approach to support 
standards development and implementation to enable smart manufacturing

• The model-based approach along with additional SOA standards have proven values in level 3 & 4 use 
cases. We will be working with MIMOSA and OAGi to pilot it in the level 2-4 CBM/CBO use cases

• From this experience, we would like to expand our collaboration with other SDOs to apply the CBM/CBO 
capability for cross-sectored CIM use cases
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Thank you

Question?
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