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MIL-STD-31000
The acquisition of the product model data

• A huge shout out to Allison and the hundreds of people that 
decades ago developed STEP and dragged me kicking and 
screaming away from the Initial Graphics Exchange 
Specification.

• Another huge shout out to Jeff and the dozens of people 
that made MIL-STD-31000 what it is today.

• This standard defines requirements for a technical data 
package.

• This standard does NOT define the specific data elements 
that comprise the technical data package
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Technical Data Package 
Manufacture and Inspect

The emphasis on STEP over the past couple of decades and 31000 
during this MBD evolution has been on design and manufacturing.

ISO 10303 – 203

ISO 14739-1
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… product model in a neutral form without the loss of completeness and integrity, 
throughout the lifecycle of a product.

ISO TC 184/SC4
… July 11, 1984
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Digital Product Model Data
Is much more than what is needed to manufacture a part

5.  For life-cycle support to delivered ships, NAVSEA needs 
tools that can, within hours, provide engineering analyses 
regarding the effects of damage, grounding, or other incidents. 
Tools are also needed to facilitate modernization planning and 
design; End-of-Service Life predictions; effectiveness analysis 
with respect to changing threats and tactics; and force 
architecture studies.
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Digital Product Model Data
supports the entire life cycle of the product

• The focus has been on model-based systems engineering, product design, and manufacturing.

• Sustainment can no longer be neglected.

• Was a “nice to have,” but with emerging technologies it is becoming a fundamental requirement.

• Extensibility is necessary as data is added through the products life cycle.

• The authoritative source.
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Neutral Product Model Definition
An Application and Process Perspective
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Product Model Data and Exchange
A Shipbuilders Perspective

• molded forms suitable for defining a general arrangement
• scantling level of detail of structure to support structural (and 

other types of) analysis
• functional distributed systems model (i.e. path, components, and 

connections)
• compartmentation, including accesses, opening, and tightness
• plates, stiffeners, brackets, collars, and other structural 

components as parts
• distributed system components, fittings, and equipment as parts.
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Evolution of STEP for Shipbuilding
AP development, prototyping, and testing
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Neutral Product Model Definition
STEP Application Protocols
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Shape Data and PMI is important
… but product data is so much more

Shape and 
Product Manufacturing Information

Functional Definition
Systems Engineering
Simulation and Analysis
Configuration Control
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Neutral Product Model Definition
STEP Application Protocols
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Sustainment Processes
… TDP Workflow
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STEP Shipbuilding Application Protocols
Standards developed by the Shipbuilding industry

NAVSEA is committed to acquisition of 
intelligent 3-D product model data using 
the ISO 10303 ship APs identified in the 
NSRP strategic plan.
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Hundreds of different application protocols
… is there another way

AP 214XML or TEXT • STEP standard graphics
• Attribute data, no product structure
• Minimal linkage between data and graphics

• CAD vendors can deliver AP 214 software now.
• Practically everyone can deliver 3-D AP 214 data
• AP 242 has some capabilities to provide a more complex fully attributed product model 

that suitable for digital engineering
• AP 214 defuses the criticism that STEP data is too expensive to deliver.
• AP 214 can provide needed 3-D shape definition for part library/catalog items.
• An accompanying XML schema can provide context and perhaps design intent
• The non graphical attributes can usually be extracted without CAD vendor involvement
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Hundreds of different application protocols
… and there is a pure STEP option

AP 214PLCS • STEP standard graphics
• STEP standard product structure 
• Linkage between product structure and graphics

AP203 or AP214 to define shape.
Explicit geometry.

•1 •2 •3 •4

11 12 21 22 31 32 41 42 51

52

AP239 defines product structure, design 
parameters,  and the relationships 
between objects.
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MIL-STD-31000
An example from the Naval Facilities Engineering Command

• You still need a subject matter expert to provide the details.

• There are contracts being written that specify “The Technical Data Package shall be provided 
in accordance with MIL-STD-28000.
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LEAPS
… NAVSEA Product Model Definition

A framework developed to support virtual prototyping 
in the context of conceptual and preliminary ship 
design and analysis. 
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Neutral is Nice
but native is not nasty

/* Fuel Oil Fill System Definition */
#58 = BREAKDOWN_OF($,$,$,#54,#57);
#54 = SYSTEM_BREAKDOWN_VERSION($,$,#7);
#7 = SYSTEM_BREAKDOWN($,$,$);
/* Hose Gate Valve as member of Fuel Oil Fill System */
#59 = BREAKDOWN_CONTEXT($,$,$,#54,#5);
#5 = BREAKDOWN_ELEMENT_DEFINITION($,$,$,$,(),#6);
#6 = BREAKDOWN_ELEMENT_VERSION($,$,#2);
#2 = BREAKDOWN_ELEMENT('1',$,$);
#3 = BREAKDOWN_ELEMENT_REALIZATION($,$,$,#5,#12);
/* Flange as member of Fuel Oil Fill System */
#61 = BREAKDOWN_CONTEXT($,$,$,#54,#45);
#45 = BREAKDOWN_ELEMENT_DEFINITION($,$,$,$,(),#47);
#47 = BREAKDOWN_ELEMENT_VERSION($,$,#48);
#48 = BREAKDOWN_ELEMENT('1',$,$);
#46 = BREAKDOWN_ELEMENT_REALIZATION($,$,$,#45,#44);
/* Connection between hose gate valve and flange */
#66 = INTERFACE_CONNECTION($,$,'bolted',#63,#64);
#65 = INTERFACE_CONNECTOR_DEFINITION($,$,'1/8" gasket,
4 - 3/8 - 16UNC" x 2" bolt ',$,(),$,$);
#64 = INTERFACE_CONNECTOR_OCCURRENCE($,$,$,#65,#44);
#63 = INTERFACE_CONNECTOR_OCCURRENCE($,$,$,#65,#12);
ENDSEC;
END-ISO-10303-21;

Cleared for Release
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Lube Oil & Fuel Oil
Transfer Unit

3D Technical Data Package
where System Engineering meets Product Design
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View of a 
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Slow Speed Diesel
Engine Room

Cleared for Release
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Technical Data
the new backbone of the enterprise

© 2018 LMI. All rights reserved.

Cleared for Release
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Network of connections between data repositories, PLM, and other enterprise systems

Potential R & D Topics
Connecting the Model Based Environment

DATA

Design Agent DATA

Original Equipment 
Manufacturer

System Integrator
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DoD Engineering Activity
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DATA

Government Agency

User

User

User

Cleared for Release

DATA
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• Most 3D Technical Data Packages convey the non geometric data as text. This is referred to as 
Visual Product Manufacturing Information.

• A 3D Technical Data Package contains 3D geometric data.
• A Technical Data Package that contains spreadsheets, drawings, images, pages of text, and a 

single simple part formatted in “3D PDF” without any annotation is a 3D Technical Data Package.
• A Technical Data Package that contains nothing but 3D geometric data with all of the annotation 

defined semantically is a 3D Technical Data Package.

Current DoD Priority
Semantic with Visual
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