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MISSION: To advance mobility knowledge and solutions for the benefit of humanity
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Address society’s
mobility needs
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RESOURCES

Engineering resources
to advance mobility
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EDUCATION

STEM programs and
professional courses,
building the workforce

COMMUNITY

Global community
pulling from each other’s
collective wisdom

STANDARDS

Consensus-based
standards that advance
quality, safety and
innovation

ROLES IN INDUSTRY.: Professional Association, SDO, Publisher, STEM Educator, Professional

Workforce Development, Knowledge & Networking Resource
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Our Community
Aerospace and Ground Vehicle

11,000+ 2 44,000+

Participants Standards

594 countries
570+ 1,800+

Technical Committees 5 5 o + Works in Progress

Committees & steering groups incose org |3
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How Do We Get to a When Starting from Here?

Digital Ecosystem?




We Need to Evolve the Starting Point

VOC from Systems Engineers
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Inconsistency Interoperability Automation-Ready Ambiguity Not
Not Acceptable Required Solutions Demanded Tolerated
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How Should Standards Organizations
Address This?

CULTURE
PEOPLE
ORGANIZATION
i) EEAIE
4 B g & |F
ti i
Cross-functiony Colaborstion E
Implement an Modularize Standards
Authoring Framework Documents
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Implement a
Framework

Approach, Methodology, Etc.

Systems Commissioned

Engineering System Operations
Management Plan & Maintenance

System Validation Plan

Concept of System
Operations Validation

Systermn

Verification Plan

System level
Requirements

System
Verification

Sub-System
Verification Plan
P o

Sub-System
Requirements \S{ul.)fs.ystt.!m f
; : erification
(High level Design) Component ~
Verification
Procedure
Component '\ V. Component
Detailed Design Verification

Implementation Hardware & Software
(CODING & TEST)

Time
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Editorial and Structure Recommendations
are a Start
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Drawings and Variables

o8
R
| L
MARK PART NUVEER AND K-
MANLFACTURER'S CENTIFCATION -
PERASATECLASS A b | SR
. -
013[8) A | R
- .
25
450 N
&INT T
fort
¥y ! \

&

CAMERTO 10" 20 —=" |~ @ v
CPPOSITE SIDE OPTIONAL 06 A

018 N

2950028 LUNF-3A
PER ASSETS

Content

Document Structure
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Systems Engineering Framework - Better Standards
=

Systems Commissioned
Engineering System Operations
Management Plan & Maintenance
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- - e . System Validation Plan
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Subsystem Requirements  Subsystem Structure ‘Subsystem Behavior Subsystem Parameters. Subsystom ‘Subsystem Requiremen (High level Design) Component
& " Verification
SOLUTION Voot Brking Sructors " Procedure
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Implementation Hardware & Software
- (CODING & TEST)

Implementation et Pressare Trade Anabysis
Requinsments

Define the Process

Performing a
Business Process

Don't Repeat Yourself

5
Analysis of Analysis
Process lys

a4
Process Mapping
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Functional
Analysis

L)

Behaviors

Stakeholders

AMS2610™ I
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wismationa | MATERIAL SPECIFICATION | e 200300
Pressure Teoting, Gaseous Media
Pressure as Specited
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1 SCOPE
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Pressure Testing for Gaseous Media

A Framework Makes the Implicit More Explicit

Stakeholders Context Use Cases Measures

* Designers * Why * Who Plans * Acceptance
* Planners * When * Who Preps Criteria

* Testers * Relationships to * Who Performs

Others Other Standards

Who Validates
Who Evaluates

% incose.org | 11
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Pressure Testing for Gaseous Media (cont)

A Framework Makes the Implicit More Explicit

Requirements Structures Behaviors Functional Analysis
* Planning and Prep * Fixtures * Interactions between * Apply Equations and
e Procedure  Gauges Personas and Evaluations to
- Results Analysis  Gaskets Equipment and Media Structures and

. and Process Steps Behaviors
* Reporting * Data

Equipment Calibration

% incose.org | 12
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* Better analysis

* More complete standards
* L ess ambiguity

R

* Easier application




Where Do We Go from Here?

Hope is Not a Plan

SDOs Must Determine Framework Appropriate to their Standards

Existing Stabilized Standards
* Need

* Relevance
* Periority
Existing Standards on Revision Cycle

* Leverage Existing Cycle
* Consider Need, Relevance, Priority
* Minimize Volunteer Time

A
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New Standards

* Relevance
* Minimize Volunteer Time

Templates

Committee
Structure

incose.org | 14



INCOSE

Modularize
Standards



Processes in Standards

Manufacturing [FEEREES Operational

Organizational || & &
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MOdUIarity Prerequisites

3413 Bending

Product 0.275 inch (6.98 mm) and under in nominal thickness shall be tested in accordance with ASTM E290 using a sample
prepared nominally 0.75 inch (19.0 mm) in width with its axis of bending parallel to the direction of rolling and shall withstand
without cracking when bending at room temperature through the angle and bend diameter shown in Table 3. In case of
dispute, the results of tests using the guided bend test of ASTM E290 shall govern.

Table 3 - Bending requirements

Nominal Thickness Nominal Thickness Type of Angle Bend
Inch Millimeters Bend Deg. Min__ Factor

Up to 0.1874, incl Up to 4.760, incl Free Bend 180 1

Over 0.1874 to 0.275, incl Over 4.760 to 6.98, incl Free Bend 180 3

How can we create
reusable modules
for this test to be

leverage across
This test is included in over o standards and

i oo
50 materials standards! committees?

incose.org | 17
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Reusability Scaled to Support Automation

Digital Modules can Map Directly to Automated Modules

E ;, Automation
PDF = —

Sample Size
: Digital Bending

Standards Provide Bending Test Automation Deployed in
Data Parameters Defined Once Multiple Applications

A
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* More consistency

* Reusability
'

e Less work for standards authors

* Easier to identify and convert to digital assets \ J

* Fewer assets to manage




AMS ADV Aerospace Materials
Advisory Group
Additive Manufacturing
AMS AM Additive Manufacturing

AMS AM-M Additive Manufacturing
Metals

AMS AM-P Additive Manufacturing
Non-Metallic

Where Do We Go from Here?

AMS AM-R Additive Manufacturing
Repair

[
Modularity Not a Factor in Current I = ™
Committee Structu res ‘ AMS B Finishes, Processes & Fluids

AMS D MNonferrous Alloys
SDOs Standards Authors AMS F Camesion  Heat Resstant "\ 4

o ) Digital
P . . ams e T'.:a.;': = Beﬂﬁ: s& Bending
* |dentification * Education e e e
Engineeri
ASEC Ae?nspacen?jurface
Enhancement

* Storage and Access * Existing Standards

Non-Metals & Related Processes
AMS CE Elastomers
AMS P Polymeric Materials
AMS P-17 Polymer Matrix Composites
AMS CACRC ATA/IATA/SAE Commercial
Aircraft Composite Repair

AMS G-8 Organic Coatings
AMS G-9 Aerospace Sealing

AMS J Aircraft Maint Chemicals
& Materials

AMS M Aerospace Greases

* Reference * New Standards

* Stabilized, Revised, New
Standards

* Support Staff and Tools

Non-Destructive Evaluation

AMS K Non-destructive Methods
& Processes Magnetic
Particle & Penetrant

Methods TF incose.org | 20
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Standards Must Work in Digital Ecosystems

Inconsistency Not Acceptable Applying Framework
Modularity
Automation-Ready Solutions Demanded Modularity

Interoperability Required Applying Framework

Modularity

DN N N NN

Ambiguity Not Tolerated Applying Framework
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INCOSE

B Leslie McKay

Director, Digital Standards Development

Professional experience

* Over 20 years’ experience leading software and
hardware product development projects.

* Over 10 years’ developing solutions that leverage
artificial intelligence and machine learning.

* Dedicated to establishing best practices for authoring
and use of digital standards.

Contact
+1.412.897.5388

Mobility, Advanced™
SAE.org | Facebook | Instagram | LinkedIn | Twitter
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