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A. Larry Gurule

Chairman, SAE/G-33 Configuration Management Committee
Publications: SAE/EIA-649C, EIA649-1A, EIA649-2A, GEIAHB649A (UR)
480+ Global members
CM Standards Role – Project Sponsor, 
Principal Author of SAE/EIA-649 rev “C”
§ Project sponsor and principal author of the “C” revision of the global consensus CM Standard, SAE/EIA-649,  

adopted and adapted for use and benefit by both governments and commercial enterprises.

Project sponsor for SAE EIA649D revision now in work.
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President, CMPIC, LLC-Configuration Management Improvement Center
Providing Globally Recognized, High Quality, Cost Effective, and the Most Up-to-Date Configuration Management Training & Certification
Founded in 2008, Over 7000 students
Awarded 1k+ CM Masters Certifications, Certified 350+ CM Subject Matter Experts (SME)

President, i-infusion, Inc.
Helping clients achieve their enterprise operational and financial goals by 
assisting them with institutionalizing 649 Configuration Management, Process 
Lifecycle Management, and Meta-Governance best practices and principals. 



A. Larry Gurule, Standards Development Work
Addition Committee Work:

• ASME MBE Steering Committee (L/VM), 
• IEEE 828 System and Software (L/VM),
• INCOSE CM WG(L/VM), 
• ISO/TC 176/SC2&SC3 Quality Systems Committee (ISO10007 & 

ISO9001) (L/VM),
• NDIA Trust & Assurance Committee (VM),
• NIST JTF Cyber security Special Publications (L),
• SAE G-11 - Maintainability, Supportability and Logistics (L)
• SAE G-14/IAQG-1 – AS9100(L), 
• SAE G-32 - Cyber Physical Systems Security (VM), 
• SAE G-34 – Artificial Intelligence  in Aviation(L/VM),
• SAE G-41 – Reliability (L), 
• SAE SMC/G-47 – SAE1001 SE Std.(L),
• SAE SMC/EIDM (L), 
• SAE SMC/LCLS – Lifecycle Logistic (L /VM), 
• SAE/S-18 - Aircraft and Sys Dev & Safety Assessment(L /VM),
• SAE/S-19 – Digital Engineering Committee (L), 
• SAE Systems Management Council (VM).

Page No: 3Copyright © i-infusion, Inc. 2026



CONFIGURATION MANAGEMENT AS A 
FOUNDATION HAS CHANGED

The Old Bar:
• Identifiers
• Baselines
• Change Management/Control

The New (649C+) Bar:
• Identification
• Structuring
• Validation & Release
• Baselining/Current Approved
• Interface Management/Control
• Configuration Item Control
• Configuration Change/Variance Management/Control
• Configuration Verification & Audit
• CM Planning and Management
• Configuration Status, Performance, Integrity Accounting & 

Reporting

Page No: 4Copyright © i-infusion, Inc. 2026



SO, WHAT IS CM AND HOW DOES IT WORK?

Pl
CM Planning & 
Management

5.1

Id
Configuration 
Identification

5.2

Ch
Configuration 

Change 
Management

5.3

St
Configuration 

Status Accounting
5.4

Va
Configuration 
Verification & 

Audit
5.5

P rin cip le  C M P -1. Th e fo u n d atio n  fo r  C M  p lan n in g, w h ich  d elin eates  th e 
sp ecif ic  C M  ap p licatio n  m eth o d s  an d  th eir  levels  o f em p h as is , is  an  
u n d erstan d in g o f th e co n text an d  en viro n m en t o f th e p ro d u ct to  w h ich  th e 
C M  p ro cess  is  to  b e ap p lied .

R evised  P r in cip le  C M P -2. C M  P lan n in g d o cu m en ts  h o w  th e o rgan izatio n  
w ill im p lem en t C M  th ro u gh o u t th e ap p licab le  p h ases  o f th e p ro d u ct life  
cycle  to  p ro vid e co n s isten cy b etw een  th e p ro d u ct co n figu ratio n  
in fo rm atio n , an d  th e p ro d u ct.

P rin cip le  C M P -3. To  im p lem en t p lan n ed  C M  fu n ctio n s , reso u rces  are  
id en tif ied  an d  ap p lied , an d  resp o n s ib ilities  to  p erfo rm  C M  activities  are  
ass ign ed .

N ew  P rin cip le  C M P -4. Th e estab lish m en t an d  m ain ten an ce o f C M  
p erfo rm an ce an d  statu s  m easu rem en ts  are  n ecessary fo r  a ll p ro d u cts  
w h ere co m p lian ce w ith  th e C o n figu ratio n  M an agem en t p lan n in g an d  
co n tin u o u s  im p ro vem en t is  cr itica l.

P r in cip le  C M P -5. C M  P ro ced u res  d o cu m en t h o w  each  C M  fu n ctio n  is  
im p lem en ted  to  acco m p lish  th e in ten t o f th e C M  p lan n in g. Fo rm erly C M P -
4.

R evised  P r in cip le  C M P -6, P ro vid e C M  tra in in g to  assu re  th at in d ivid u a ls  
u n d erstan d  th eir  resp o n sib ility, au th o rity, acco u n tab ility, an d  th e 
p ro ced u res  fo r  p erfo rm in g C M . Fo rm erly C M P -5.

P r in cip le  C M P -7. P er io d ic assessm en t o f th e effectiven ess  o f C M  
p ro ced u res  an d  to o ls  an d  o f co m p lian ce w ith  th e C o n figu ratio n  
M an agem en t p lan  m ain ta in s  th e h ea lth  o f th e C M  p ro cess . Fo rm erly C M P -
6

R evised  P r in cip le  C M P -8. P erfo rm in g co n figu ratio n  m an agem en t in clu d es  
resp o n s ib ility fo r  co n figu ratio n  m an agem en t p erfo rm an ce o f th e su p p ly 
ch a in . Fo rm erly C M P -7.

P r in cip le  C M P -9. In fo rm atio n  p ro cesses , in clu d in g co llectio n  an d  
p ro cess in g, co n tro llin g statu s , p ro vid in g in tero p erab ility an d  exch an ge, an d  
lo n g-term  p reservatio n , are  essen tia l e lem en ts  o f effective  C M  p lan n in g 
an d  m an agem en t. Fo rm erly C M P -8.

P r in cip le  C I-1. C o n figu ratio n  id en tif icatio n  is  th e b as is  fro m  w h ich  th e 
co n figu ratio n  o f p ro d u cts  is  d efin ed  an d  ver if ied ; p ro d u cts  an d  th eir  p ro d u ct 
co n figu ratio n  in fo rm atio n  are  lab eled ; ch an ges  are  m an aged ; an d  traceab ility is  
m ain ta in ed  th ro u gh o u t th e p ro d u ct’s  life  cycle .

P r in cip le  C I-2. P ro d u ct co n figu ratio n  in fo rm atio n  serves  as  th e b as is  fo r  
d evelo p m en t, p ro d u ctio n , o p eratio n  an d  m ain ten an ce/su p p o rt o f th e p ro d u ct.

P r in cip le  C I-3. E n terp r ise  id en tif iers  d es ign atin g th e resp o n s ib le  d es ign er, 
m an u factu rer, o r  p rep arer  p ro vid e u n iq u en ess  to  th e id en tif iers  o f p ro d u cts  an d  
p ro d u ct co n figu ratio n  in fo rm atio n .

P r in cip le  C I-4. P ro d u ct id en tif iers  are  ass ign ed  so  th at o n e p ro d u ct can  b e 
d istin gu ish ed  fro m  o th er  p ro d u cts ; o n e co n figu ratio n  o f a  p ro d u ct can  b e 
d istin gu ish ed  fro m  an o th er  an d  th e co rrect co rresp o n d in g p ro d u ct in fo rm atio n  
can  b e retr ieved .

P r in cip le  C I-5. In d ivid u a l u n its  o f a  p ro d u ct are  ass ign ed  a  u n iq u e p ro d u ct u n it 
id en tif ier  w h en  th ere  is  a  n eed  to  d istin gu ish  o n e u n it o f th e p ro d u ct fro m  
an o th er.

P r in cip le  C I-6. W h en  a  p ro d u ct is  m o d ified , it reta in s  its  o r igin a l p ro d u ct u n it 
id en tif ier , even  th o u gh  its  p art id en tifyin g n u m b er is  a ltered  to  reflect a  n ew  
co n figu ratio n .

P r in cip le  C I-7. A  ser ies  o f lik e  u n its  o f a  p ro d u ct is  ass ign ed  a  u n iq u e p ro d u ct 
gro u p  id en tif ier  w h en  it is  u n n ecessary o r  im p ractica l to  id en tify in d ivid u a l u n its , 
b u t n ecessary to  co rrelate  u n its  to  a  p ro cess , d ate, even t, o r  test.

R evised  P r in cip le  C I-8. P ro d u ct co n figu ratio n  in fo rm atio n  is  u n iq u ely id en tif ied  
so  it can  b e referred  to  p recise ly an d  m ad e access ib le.

R evised  P r in cip le  C I-9. E stab lish in g p ro d u ct s tru ctu re  to  o rgan ize  p ro d u ct 
co n figu ratio n  in fo rm atio n  p ro vid es  eff icien t ap p licatio n  o f th e in fo rm atio n  o ver  
its  life  cycle .

N ew  P rin cip le  C I-10. P ro d u ct re lease p ro vid es  th e ap p ro p riate  p ro cess(es) an d  
evid en ce n ecessary to  va lid ate  th e in tegr ity o f th e p ro d u ct fo r  its  in ten d ed  u se.

R evised  P r in cip le  C I-11. A  co n figu ratio n  b aselin e  is  estab lish ed  b y agreein g to  th e 
d efin itio n  o f th e attr ib u tes  o f a  p ro d u ct at a  p o in t in  tim e an d  id en tif ies  a  k n o w n  
co n figu ratio n  to  w h ich  ch an ges  are  ad d ressed .

R evised  P r in cip le  C I-12. A  b aselin e  fo r  an y p ro d u ct, o r  an y d o cu m en t, p lu s  th e 
ap p ro ved  ch an ges , is  th e cu rren t ap p ro ved  co n figu ratio n .

P r in cip le  C I-13. In terfaces  b etw een  p ro d u cts  are  m an aged  b y m u tu a lly agreein g 
to  d efin ed  co m m o n  p ro d u ct attr ib u tes , m ak in g th em  p art o f th e p ro d u ct 
co n figu ratio n  b aselin es  fo r  each  p ro d u ct, an d  ap p lyin g a  p ro cess  to  m ain ta in  
in terface in tegr ity.

R evised  P r in cip le  C I-14. C o n figu ratio n  Item s are  d es ign ated  w h ere d istin ct 
co n tro l is  ap p ro p riate. Fo rm erly C I-10.

R evised  P r in cip le  C C M -1. C h an ges  to  an  ap p ro ved  co n figu ratio n  are  
acco m p lish ed  u s in g a  system atic, m easu rab le  ch an ge p ro cess .

P r in cip le  C C M -2. Ju stifyin g th e n eed  fo r  a  ch an ge p ro vid es  th e ratio n a le  to  
co m m it reso u rces  req u ired  to  d o cu m en t, p ro cess , an d  if  ap p ro ved , im p lem en t 
th e ch an ge.

P r in cip le  C C M -3. A  u n iq u e ch an ge id en tif ier  en ab les  track in g o f th e req u est fo r  
ch an ge an d  th e statu s  o f im p lem en tatio n  an d  ver if icatio n  o f th e ap p ro ved  
ch an ge.

P r in cip le  C C M -4. C lass if icatio n  o f a  req u ested  ch an ge d eterm in es  th e 
ap p ro p riate  level o f review  an d  th e ap p licab le  ch an ge ap p ro va l au th o rity.

P r in cip le  C C M -5. A s  th e p r im ary veh icle  fo r  referen cin g an d  m an agin g a  ch an ge, 
th e req u est fo r  ch an ge d o cu m en t m u st b e clear  an d  co m p reh en s ive  fro m  
tech n ica l, co st an d  sch ed u lin g p ersp ectives .

R evised  P r in cip le  C C M -6. P rio r  to  ap p ro va l, a  req u ested  ch an ge is  eva lu ated  fo r  
a ll im p acts  an d  r isk  co n s id eratio n s  in clu d in g tech n ica l, o p eratio n a l, su p p o rt, 
sch ed u le, an d  co st, as  w ell as  th e co n seq u en ces  o f n o t ap p ro vin g th e req u est.

R evised  P r in cip le  C C M -7. A fter  co n s id er in g a ll im p acts  an d  r isk  facto rs , ch an ge 
ap p ro va l d ecis io n s  are  m ad e b y an  ap p ro p riate  au th o rity w h o  can  co m m it 
reso u rces  to  im p lem en t th e ch an ge.

P r in cip le  C C M -8. A n  ap p ro ved  ch an ge is  im p lem en ted  in  acco r-d an ce w ith  
d o cu m en ted  d irectio n  ap p ro ved  b y th e ap p ro p riate  level o f au th o rity .
R evised  P r in cip le  C C M -9. If  it is  n ecessary to  tem p o rar ily d ep art fro m  ap p ro ved  
p ro d u ct co n figu ratio n  in fo rm atio n , a  req u est fo r  var ian ce is  id en tif ied , 
class if ied , d o cu m en ted , co o rd in ated , eva lu ated  an d  d isp o s itio n ed .

P r in cip le  C SA -1. C o n figu ratio n  Statu s  A cco u n tin g (C SA ) p ro vid es  an  accu rate, 
tim ely in fo rm atio n  b ase co n cern in g a  p ro d u ct an d  its  p ro d u ct co n figu ratio n  
in fo rm atio n  th ro u gh o u t th e p ro d u ct life  cycle .

P r in cip le  C SA -2. In fo rm atio n  ab o u t th e p ro d u ct an d  th e p ro d u ct co n figu ratio n  
in fo rm atio n  are  cap tu red  as  C M  task s  are  p erfo rm ed ; rep o rtin g is  access ib le  to  
su p p o rt p ro gram /p ro ject activities  as  n eed ed .

P r in cip le  C SA -3. M etr ics  d er ived  fro m  co n figu ratio n  statu s  acco u n tin g 
in fo rm atio n  are  u sed  to  eva lu ate  an d  im p ro ve C M  p ro cess  effectiven ess .

N ew  P rin cip le  C V A -1. V er ify C M  p ro cesses  to  en su re ap p ro p riate  co n s isten cy is  
estab lish ed  an d  m ain ta in ed  in  th eir  execu tio n .

R evised  P r in cip le  C V A -2. V er ifyin g a  p ro d u ct’s  co m p lian ce w ith  th e p h ys ica l, 
fu n ctio n a l, an d  in terface req u irem en ts  in  ap p ro ved  p ro d u ct co n figu ratio n  
in fo rm atio n  co n firm s th e b as is  fo r  m an agin g p ro d u ct co n figu ratio n . Fo rm erly 
C V A -1.

R evised  P r in cip le  C V A -3. V er ify th e im p lem en tatio n  o f each  ch an ge to  en su re 
co n s isten cy is  m ain ta in ed  b etw een  th e p ro d u ct, its  co n figu ratio n  in fo rm atio n , 
an d  re lated  su p p o rt assets . Fo rm erly C V A -2.

R evised  P r in cip le  C V A -4. C o n figu ratio n  au d its  are  a  su m m atio n  o f th e 
co n figu ratio n  ver if icatio n  p ro cess , w h ere n ecessary to  estab lish  ap p ro ved  
co n figu ratio n s  at k ey p o in ts  in  th e p ro d u ct life  cycle . Fo rm erly C V A -3.

Functions and Principles, When appropriately and effectively applied, CM provides a 
positive impact on every aspect of the product life cycle. 

Principle CM-1. Configuration Management implementation requires a balanced and continuous application of CM functions and 
their underlying principles throughout the product life cycle.

Information on this page is: 
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Everything = documents, 
facilities, firmware, hardware, 
software, tools, materials, 
processes, services, systems, 
and assets. 



Traceability

Provenance

Pedigree

Non-Repudiation

Incontrovertibility 
(i.e., impossible to doubt) 

Required for: AI, ML, 
MBE, SE MBSE, PLE, 
Digital Threads, Digital 
Twins, Dev(Sec)Ops. 

Supports iterative 
realization AGILE and 
SCRUM, as well as cyber, 
and physical meta-
governance.

LEVERAGING SAE EIA649
CONFIGURATION MANAGEMENT
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ROLE OF SAE EIA649 CM & META-
GOVERNANCE IN AI & PLM
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Meta-Governance

AI · ML · Digital Twins · Digital Threads
Automation · Insight · Decision Support

SAE EIA 649 Configuration Management
Identification · Change · Status · Verification · Planning

Product Lifecycle Management (PLM)
Structure · Traceability · Lifecycle Continuity

Trustworthiness

Dependability

System Perspective



THE SYSTEM IS RUNNING → 
THE QUESTION
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People Processes
Enabling

Technology
Decisions made

Roles assigned

Work continues

Changes occurring

Dependencies evolving

Deliverables moving

Data shifting

Systems operating

Appears stable

What actually happened inside the system?

Activity ≠ Understanding



THE SYSTEM TELLS THE STORY → 
REALIZATION
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Item created
Origin established

Change made
Dependency shifted

Change

Structure adjusted
Normal course of work

Adjustment

Current state
Where we are now

Now

Together these events tell a story - if a discipline is in place to capture and record it

Realization: the system isn't broken - it just isn't understood well enough to explain

Origin



SYSTEMIC INCOMPETENCE → 
NORMALIZATION
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Outcomes unclear
Workarounds emerge

Not traceable

THE SYSTEM

Not a failure of individuals, a pattern across environments

Lack of clarity Culture adapts
Managed, not resolved Complexity digitized, not 

solved

Hard to explain

Work is happening
Deliverables moving forward

SYSTEMIC INCOMPETENCE



INCREASING THE SPEED → 
CONSEQUENCE
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Output / Activity
Increases with speed

Understanding

MBx / Modeling
Correctness harder to verify

Digital Twins
Simulation without clarity

Machine Learning 
Decisions

Traceability breaks down

More Output  ≠  More Clarity

Does not keep pace Widening gap
Risk accumulates here

Speed of System
Low High



PLM to DIGITAL THREAD → 
GAP
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GAP

PLM

Lifecycle structure

Traceability
Change governance

Digital Thread
Cross-system links

Model connectivity
Lifecycle continuity

Connection alone ≠  Comprehension



FOUNDATION → 
STEWARDSHIP
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Stewardship: understanding the system well enough to take responsibility for it

CM Planning 
and 

Management

Sets the 
direction

Configuration 
Identification

Know what 
exists

Configuration
Change 

Management

Adapt without 
losing control

Configuration
Status 

Accounting
Know where 

you are

Configuration 
Verification 

& Audit
Confirm 

you stayed 
on track

The Foundation: SAE EIA 649 Configuration Management



SAE EIA649 CM FUNCTIONS → 
FOUNDATION/ANCHOR
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Configuration 
Identification

Identify 
Structure 
Baseline 
Release

Change 
Management

Request 
Evaluate 
Approve 

Implement

Verification 
& Audit

Verify
Audit 

Confirm 
Defend

Planning & Management
Plan, Resource, Measure, Sustain

Verification & Audit
Verify, Audit, Confirm, Defend

The Foundation: SAE EIA 649 Configuration Management

It's not enough for the system to work - it must be explainable and defensible



FRAGMENTATION → 
SNAPSHOTS , LIGHTNING FLASHES
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Daily

SNAPSHOT SNAPSHOT

Monthly

SNAPSHOT
Documents, spreadsheets, interpreted outputs - No continuous record between snapshots

ACCURATE MOMENTS, BUT NO CONTINUITY.

Weekly Time



THE REAL QUESTION
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What did the system actually 
contain at that moment?

Not what it contains now - not what we believe 
But what was true at that specific point in time

Compliance Certification Proving Value



CONTINUITY LAYER → 
SIDE-CAR POSITION
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Alongside existing systems • builds on them • does not replace them

ALONGSIDE, NOT INSTEAD OF

PLM Systems CM Tools Analysis Tools

Continuity layer - guided execution & continuous record



RESULT → 
SHIFT IN HOW SYSTEMS ARE MANAGED
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BEFORE
Focused on activity

Assuming correctness
Fragmented snapshots

Hard to explain
Risk accumulates silently
Workarounds normalized
Cannot demonstrate state

Focused on understanding
Demonstrating correctness

Continuous record

Explainable at any point
Risk visible and manageable

System understandable
State demonstrable on demand

With SAE EIA649 CM in place - we have Meta-Governance

Shift

AFTER

Meta-Governance, a cohesive understanding of what the system is 
actually doing!



A. LARRY GURULE
www.i-infusion.com

www.cmpic.com
lgurule@i-infusion.com (all lower case)

Phone: +1 (904)215-2044 (No Text)

MORE CM

BETTER CM
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