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What are Specifications & Standards?

• Industry Standards: 
• A set of criteria within an industry relating to the standard functioning and carrying out of operations in their respective fields of production
• The generally accepted requirements followed by the members of an industry
• Standards provide an orderly and systematic formulation, adoption, or application of standards used in a particular industry or sector of the 

economy
• Standardization serves as a quality check for any industry

https://definitions.uslegal.com/i/industrial-standards/

ISO
International Organization for Standardization

ASME
American Society of Mechanical Engineers

ASTM International 
American Society for Testing and Materials

ANSI
American National Standards Institute

IEEE
Institute for Electrical and Electronic Engineering

SAE International
Society of Automotive Engineers AIA

Aerospace Industries Association
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Why are Specifications & Standards Important?

• Reduced Costs
• Decreased 

purchasing costs
• Lower overhead

• Reduced Cycle Time
• Repeatable 

processes
• Sustainable

• Increased Quality
• Continuous 

improvements

• Increased 
Commonality

• Leverage best 
practices and 
industry standards

Why Do We Use Standards?

• Standards promote safety, quality, and consistency in products 
and processes

• Standards are vital to commerce. They provide the basis for 
buyer-seller transactions, finances, and contracts.

• For companies to sell their products on foreign markets, they 
must ensure that their products comply with standards from those 
foreign countries

• The variety of different standards for different markets means that 
some manufacturers must create multiple variations of their 
products, each complying with slightly different standards.

• Electrical voltages, frequencies, and outlet designs are a 
good example.

NBSIR 87-3576, “The ABC’s of Standards-Related Activities in the United States”, National 
Institute of Standards and Technologies, Gaithersburg, MD 20899, May 1987.
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Evolution and Consumption of Specifications & Standards

• Model Based Engineering Approach to Standards
• Instead of document based standards, create models of 

the standards
• Structured & embedded data

Cave Drawings

Hieroglyphs

Written Word

Printed Word

Digital Representation

Model Based

• Standards vary from one industry to another
• How many standard parts are in an airplane?
• How many materials with specific finishes, chemical 

composition, etc.?
• How many processes are used to assemble airplanes?

• Consumption of standards is difficult 
• Complex standards can be hundreds of pages long
• Content is unstructured
• Depending on the job role (e.g., procurement, inspector, 

mechanic), that person may only need a few pages of a 
given standard

• Digital Thread & Digital Twin
• Standards information provided directly from the model
• Provides data faster and easier which reduces time and 

cost
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Use Cases: Specifications, Standards, & Lifecycle

Specifications 
and 

Standards

Specifications and Standards play a role in 
the lifecycle of all aerospace products
• Research & Development 
• Design
• Structural Analysis
• Testing and Validation
• Procurement
• Production / Installations
• Customer Service and Post-Production 

Maintenance

Different users need to have access to 
these specifications and standards thru the 
product lifecycle. 
• Engineering (Stress, Testing, Design, 

Manufacturing)
• Mechanics
• Customer and Maintenance, Repair, and 

Overhaul (MRO)

Concept

Development

Prototype

Launch

ManufactureDistribution

Use

Service

Recycle
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“Life of a Note”

WHERE EXPOSED TO ELEMENTS, 
SEAL USING SEALANT TYPE 1 CLASS A 
GRADE E CURED ___ MINUTES PRIOR 

TO TORQUE
15

Create Note

Design

Manufacturing

Consume the note text 
and referenced items to 
build process plans and 
work instructions

Fill out any variable fields
Apply the note to a part 
or assembly

Static text
Link(s) to referenced standard 
items (e.g., a process in a 
process specification)
May have variable fields

Work Instruction:
• Prep indicated surface with Solvent A
• Apply Sealant Type 1 Class A Grade E 

to prepared area
• Cure for 15 min.
• Ambient temp must be below 90 deg
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Individual Systems

Notes Library CAD Model PLM System
Work 

Instructions

Process Specification 
SourceRefers to

Note Text Note Text

Derived
Process Steps
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Import Notes to Design
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Goal State

Part Notes
Flag Notes

Where Used
Parts Lists

Notes Library CAD Model PLM System

Work 
Instructions

Source

Process 
Specification 

SourceDrive notes from model 
based specifications

Note

1

Integrated System

Deliver context based 
authoritative information
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Benefits

• Enables the Digital Thread
• Traceability
• Reporting and Analytics

• Where used, Parts Lists, etc.

• Authoritative information at all points
• Configuration control
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Challenges

• Scalability
• Number of objects and/org relations can scale exponentially 

without thoughtful consideration of the solution.

• Implementation
• Multiple solutions possible, with unique challenges in different 

systems
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Summary of Progress

• Rewriting process specifications into consumable “chunks”

• Defining an ontology, beginning with model based work instructions derived from process 
specifications

• Moving to MarkLogic for underlying structure for standards content

• Digital Standards Alliance 

• Collaboration with software vendor on challenges

• Gonzaga University Senior Design Project to develop a Time and Temperature Sensitive (TATS) data 
model 
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BACKUP: Industry Data Exchange Standard

Product Data Exchange Specification:
A standard format for encoding all of the information about a product that is necessary for manufacturing purposes 
(design and planning stages, etc.).  PDES describes a complete product, including the geometric aspects of the images 
as well as manufacturing features, tolerance specifications, material properties, and finish specifications.

http://printwiki.org/PDES_(Product_Data_Exchange_Specification)
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Industry Data Exchange Standards

BACKUP: Industry Data Exchange Standard

• Model Based Engineering applied to Specifications and Standards
• Need to have an industry data exchange standard for an Original Equipment Manufacturer (OEM) to consume digital data from 

Federal, Industry, and Military Standards and to provide company digital standards data to Suppliers and Customers

• Use the Model Based Engineering approach to achieve

to attain

Military 
Standards

OEM A 
Standards

“…the communication framework that allows a connected 
data flow and integrated view of the asset’s data throughout 
its lifecycle across traditionally siloed functional perspectives.”

https://www.ibaset.com/blog/what-is-the-digital-thread/

“…virtual replicas of physical devices...”

https://www.networkworld.com/article/3280225/what-is-digital-twin-technology-and-why-it-matters.html

Industry 
Standards

Federal 
Standards

OEM B 
Standards
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Apply Note to Part (General/Part Note)
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Limit to Component Instance
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Create Annotation
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• Image Citations
• Tool Cabinet Photo by jesse orrico on Unsplash
• Cave Drawing Image by Klaus Hausmann from Pixabay
• Hieroglyphs Image by Alexander Paukner from Pixabay
• Old German Handwriting Image by Skyler H. from Pixabay
• Typewriter Image by marianaviolante950 from Pixabay
• Laptop Image by StartupStockPhotos from Pixabay
• Flowchart Image by Gerd Altmann from Pixabay
• Nut (Fastener) Image by OpenClipart-Vectors from Pixabay
• Arrows Alternatives Image by Gerd Altmann from Pixabay
• Thank You Sticky Note Image by S K from Pixabay


