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The Real 
Problem
Efficiency != Transformation



Efficiency wasn’t really “transformational”
Digitization

FAA mails AD as paper document

Arrives in a manila envelope

Planner walks to the filing cabinet

Pulls out the relevant binder

Reads the document manually

Highlights with a yellow marker

Checks maintenance records by hand 

Cross-refs binders. Takes a while

1985 - Paper

Writes a work order by hand

Carbon copy for the file

Work order issued. Eventually

FAA emails AD as a PDF

Arrives in an inbox. Progress!

Planner opens the email

Clicks to download the PDF

Reads the PDF manually

Uses Ctrl+F. Sometimes

Checks maintenance records by hand 

Cross-refs binders. Takes a while

2015 - Digitized

Types a work order into the system

Saves a copy to a shared drive

Work order issued. Eventually

The folder is now a file. Congratulations on your digital transformation!



Change the 
Constraint
Change the Process



Digitalization not Digitization
Change the Process

Fault write up on paper

Manual 

Troubleshooting 

reveals need for part

Technician goes to the 

part window and waits

Technician returns to 

the aircraft and 

completes work

Paper

Fault write up on tablet

Troubleshooting on 

tablet reveals need for 

part…maybe requests it

Technician goes to the 

part window and waits

Technician returns to 

the aircraft and 

completes work

Mobile
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Fault write up on tablet

Troubleshooting on 

tablet reveals need for 

part…maybe requests it

Technician goes to the 

part window and waits

Technician returns to 

the aircraft and 

completes work

Mobile

Digitalization not Digitization
Change the Process

Fault write up on tablet

Prompt?

Troubleshooting on 

tablet prompts need for 

part.  Part availability.  

Requested

Technician pivots to 

next task and continues 

working

Part shows up at 

aircraft.  Technician 

completes 2x work

Digitalized Mobile



How AI is different than efficiency

Paper-era workflows were built around the concept of 

HUMAN-AS-PROCESSOR

● MRO workflows were designed around a constraint: 

PAPER

● The constraint was REMOVED. The workflow 

REMAINED.

● AI doesn’t just accelerate steps - it REMOVES them

● What remains is what always mattered: THE HUMAN

Effective. Not just efficient.

The Constraint has Changed



The Elephant 
& The Torque 
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How to Think About AI



The Elephant in the Room
But wait….

Ok, but this is 

Aviation…safety is 

paramount! 

Regulation is real! 

If AI changes 

workflow…

how do we trust it?



The Torque Wrench – How should we think about AI?
Certified AI

Certified by the 

manufacturer

Calibrated (Validated) 

Regularly By Humans

Trust the Certification 

and Calibration

Output Validated by 

Humans

Torque Wrench

Certified by the 

manufacturer

Evaluated (Validated) 

Continually by Humans

Trust the Certification

Output Validated by 

Humans

AI



AI and 
Digitalization
An Airworthiness Example



AI In Action – a use case with ADs and SBs
Airworthiness – Beyond Efficiency to “Digitalization”

FAA emails AD as a PDF

Arrives in an inbox. Progress!

Planner opens the email

Clicks to download the PDF

Reads the PDF manually

Uses Ctrl+F. Sometimes

Checks maintenance records by hand 

Cross-refs binders. Takes a while

Digitized Process

Types a work order into the system

Saves a copy to a shared drive

Work order issued. Eventually

FAA publishes AD as a PDF

AI Ingests and Extracts Applicable Data

AI Auto Cross-References Fleet & Configuration 

Records

Applicable Fleets, Tails, Materials, and Work 

Orders for ADs/SBs Auto Generated

AI - Digitalized Process

Human Reviews, Validates, Approves and Issues 

Work Orders

Five 

minutes

70% 

reduction 

from 

baseline



Where is This 
Going?
Multi-agent Reasoning



Where is this all going?
Multi-Agent Reasoning Architecture

Human 
strategy 

layer

Operations director
Sets mission objectives  ·  approves trade-off decisions  ·  retains authority  ·  human in the loop

"Maximize fleet availability for Q3 deployment. Budget envelope: $42M."

Reasoning 
agent 
layer

Reasoning agent — the arbiter
Receives competing inputs

from all constraint agents

Argues trade-offs,
resolves conflicts in real time

Surfaces decisions that
require human judgment only

  argues   argues

Constraint 
agent 
layer

Crew availability,
certifications, shifts,

fatigue, overtime

Labor Agent

Optimizes: cost/hr

Parts on-order, AOG,
lead times, suppliers,

inventory levels

Materials agent

Optimizes: availability

Bay allocation, docks,
tooling, flow time,
capacity windows

Hangar agent

Optimizes: throughput

AD/SB deadlines,
interval tracking,

regulatory windows

Compliance agent

Optimizes: zero escapes

Airspace, weather,
route closures, AOG,

mx timeout flags

OPS / IROPS agent

Optimizes: recovery time

Live data
ERP / MRO

work packages

Parts & supply chain

Inventory data

Crew mgmt. & scheduling

feeds

Regulatory feeds

(FAA / EASA)

Airspace & weather

APIs

↑  feeds reasoning agent

↑ surfaces to director



Where do 
Humans Fit?
Decision Authority, Safety, 

Regulatory fit



Human Judgement is Integral to Leveraging AI
Beyond Efficiency

Certificated authorities remain. AI 

recommendations are inputs into a 

decision, not instructions.

Decision Authority

FAA/EASA/military airworthiness 

frameworks require documented 

oversight – AI must work within these 

parameters.

Regulatory Fit

Aviation has a deeply rooted culture 

of safety. AI must EARN its way into 

that culture – not disrupt it.

Safety Culture

AI is good at things that are dull, 

deterministic, & data-intensive. 

Humans are best at judgement.

Human Judgement



Conclusion
Wrap-up



Conclusion

●Digitization alone is NOT 

TRANSFORMATIONAL

●AI represents a paradigm shift: 

IMPROVED OUTCOMES

●AI is powerful.  HUMANS ARE 

STILL ESSENTIAL

Go Beyond Efficiency



Questions?
Questions!



Thank you!

NEXT-LEVEL SOLUTIONS FOR

ALL LEVELS OF MAINTENANCE
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