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Introduction - LogLab
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Who are we?
• The LogLab is a collaboration between logistics engineers and software engineers
• We act as a Government-owned sustainment think-tank providing analysis and 
insights into sustainment of future systems.

• Influence design for sustainment 
• Identification of support gaps in fields of sustainment, supportability, reliability
• Assessment of sustainment improvement/technologies

• We work directly with DEVCOM AvMC Log Engineering, RAM Engineering, ALC, 
AMCOM

•Hardware/Software modelling and simulation to emulate proposed aircraft data inputs, 
outputs, and infrastructure for analysis of future. maintenance concepts and digital 
engineering requirements.
•Documented technical approach for establishing hardware, software, data 
transfer/storage, and manning requirements for Future Vertical Lift (FVL) systems.
• FVL, Cross Functional Team (CFT), RAM, and LogLab will be granted access to 
compute infrastructure, models, and analysis.
•Potential partnerships include The Joint Artificial Intelligence Committee (JAIC), 
Enduring Fleet (UH, CH, AH) offices, Science and Technology (S&T), and others 
involved in Digital Twin development.
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Digital Engineering in the LogLab

LogLab offers two main DE products

• Logistics simulation (LogSIM)
• Discrete event simulation designed to simulate logistics 

operations of various deployments.
• Used to provide insight into sustainment of future systems

• Logistics Systems Integration Lab 
(LogSIL)

• Data Infrastructure Model – simulates communications across 
a network of various data types

• Data can be streamed from various sources – from hardware 
components and/or software analogs 

• Data streams from real operations and/or simulated 
operations can be played through the network and stored.
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Capabilities allow the LogLab to provide digital engineering capabilities to various customers helping inform their design for sustainment.
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What is AI (more accurately, Machine Learning)?
• At the core, it’s an optimization problem

• Given a predefined set of computations with variable parameters 
(neural network), a set of input data (images, sensors, etc.), and 
a desired output (classification, forecasting, etc.), optimize the 
parameters of my computation network so the difference between 
the desired output of the model and the actual output of the 
model is minimized. 

• Old Wave of ML
• Basic Artificial Neural Networks
• Basic tasks (classify this image, predict the next value in this 

sequence, map this data into a smaller dimensional space)
• Relatively straight forward training (optimization)

• New Wave of ML
• Multiple architecture types combined
• Centered around integrating human language into ML inputs and 

outputs
• More complex tasks (predict the next word in this sentence -> 

predict the next string in this line of code -> take a natural 
language input from a user, translate it to numbers for the 
machine, reason over the input and the possible outputs, 
translate results back to natural language or code or data, 
present to user)

Introduction - AI
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Practical Applications – Chat With Docs

Offline GPT AI Assistant prototypes
▪ LogLab developed a prototype Large Language Model (LLM) 

utilizing cutting edge open-source models trained on additional 
data 
– LogLab used GPU accelerated training to fine-tune base 

models to LogLab needs
▪ Tech document prototype model built by training models with 

technical documentation 
– Ability to interact with technical documentation
– Ability to write with context from data repository
– Model trained offline, so data can be contained within secure 

networks
– Potential uses for training, document review, document writing

▪ Flight simulation prototype model built by training with simulated 
flight data
– Ability to ask for sensor values at key time steps
– Ability to perform basic calculations on values

6
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Prototypes demonstrate the possibility for the LogLab GPT to become the primary interface to the future Digital Engineering (DE) environment.
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Practical Applications – Requirements 
Evaluation

Submission 
Evaluation and 
Analysis Prototype
AI assesses a very poor 
submission

AI assesses a bad 
submission

AI assesses a marginally 
passing submission
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The GPT Prototype provides the ability to reason about CDRL submissions and provide scores based on requirements 
determined by the user
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Practical Applications – Structuring 
Unstructured Text

GPT Structuring Unstructured Data 
Prototype
▪ LogLab developed a prototype Large 

Language Model (LLM) aimed at turning 
unstructured data into a structured format
– LogLab used DID standard CDRL 

format as the output
▪ Simple example where an unstructured 

text description of a product is converted 
into a CDRL format
– Ability to utilize a variety of formats
– Ability to write with context from a 

document or data repository
– Model trained offline, so data can be 

contained within secure networks
– Potential uses for training, document 

review, document writing
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Prototype demonstrates the possibility of taking notes, proposals, or other free flowing text documents and converting them to government 
accepted formats.
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Practical Applications – Document Tailoring

Tailoring Documents Based on 
Compliance and Security
▪ Customers in various offices have shown 

interest in the ability to take broad, 
comprehensive documents and tailoring those 
docs to specific customers based on security 
and compliance requirements
– Example, A system purchased by India 

has different components and standards 
than one purchased by Poland

– User would have to comb through a report 
template with all data in it and remove the 
parts that are irrelevant to each country 
individually

▪ LogLab built a prototype tool that takes in a 
standard report and tailors it based on a 
selected recipient and set of criteria
– AI Tool edits each section of the report, 

removing terms as determined by the 
predefined criteria

– Tool outputs the changes into a word doc 
and tracks the changes using the built in 
Word functionality

– Users can review the tailored report in their 
usual document environment
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Prototype demonstrates the capacity to speed up a month-long process to mere minutes while the AI edits remain reviewable by a human user.
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Practical Applications – Database Querying

AI Database/Code Assistant Prototype
▪ LogLab developed a prototype Large Language Model 

(LLM) designed to interface with databases or other 
types of code platforms in Natural Language

▪ SQL Query Prototype built to showcase the possibility of 
interacting with databases and code tools in Natural 
Language
– Ability to interact with SQL Database using English 

query
– Ability to write code that works with a formatted 

backend (such as a SQL database)
– Model developed using offline open-source model 

custom built for SQL writing tasks
– Part of the multi-model architecture
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Prototype demonstrates the possibility for the LogLab GPT to interface with specific tools which have specific formats and syntax.
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Practical Applications – Building Tools

• LogLab has been experimenting with agentic AI 
workflows using “metaprompts” and AI Assistants.

• What is a metaprompt?
─ A meta prompt is a prompt for an LLM which was developed to 

help the LLM write prompts for certain tasks.
─ A scaffolding which allows the AI tools to tell other AI tools what 

to do.
• Anthropic released a well rounded metaprompt for Claude 3 this 

Spring.
─ We fed the Claude metaprompt and the docs for Chat GPT-4 

into Claude and asked it to generate a metaprompt for GPT-4.
─ From there we asked GPT-4 to refine the prompt for generating 

instructions for GPT Assistants.
─ Result – programmatic generation of AI assistants for a variety 

of tasks
• Examples:

─ Python software architect to generate classes with various 
functions

─ Python coder to fill in functions with code designed to perform 
various tasks

─ Web researcher which calls functions from a Python class to run 
web searches and add data to databases.

The Metaprompt prototype provides the ability for AI assistants to be generated and tasked with minimal user input. Think of collapsing 
your software development cycles down to minutes for entire class structures.
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Practical Applications – Image Analysis
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GPT Parsing and Comparing CDRL 
Revisions
▪ LogLab developed a parsing architecture 

designed to handle various CDRLs coming into 
the FLRAA program
– LogLab used multiple parsing strategies to 

account for document content
– Text and images parsed and stored in a 

database structure
▪ Model is then asked to compare multiple 

revisions of the same document for changes
– Ability to summarize differences between 

doc revisions
– Ability to determine if images in the doc were 

changed/updated
– Model summarizes the changes and 

locations of changes
– Potential uses for training, document review, 

document writing

Prototype demonstrates the possibility of reducing the turnaround time for CDRL review.

METADATA:
- The author's name has changed from "S. Hepner" to "K. Price".
- The document name has been shortened to "Failure Mode, Effects".
- The report number has been changed, from "280-939-020" to "280-939-120".

Document Changes:

        Revise Date (page 5): 6/20/2022 => changed to 7/20/2022

Additional changes:

        Add new sub-section in the Definitions section (page 34):

            "Criticality - Criticality refers to the ability of an item or occurrence to impact a project. A high criticality implies a 
higher

potential for project impact."

        Edit Cost Factor Chart (page 47):

            - Change legend title to "Cost Factor Levels".
            - Add new category "Moderate Impact" with a value of 5.
            - Increase the "Catastrophic Impact" value to

…



Implementation Strategies
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Implementation should focus on practical benefits, trustworthy data management, and minimal cost
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How do we use AI in a way where we can be sure the 
outputs are valid?

▪ Craft Your Use Cases Carefully – Choose small 
measurable tasks to tackle with AI.
– Document Sorting
– Structuring text
– Data query

▪ Keep the human in the loop – Let the people have the 
final say.
– Develop accept/reject mechanisms for AI outputs
– Use real-world feedback to fine tune models
– Don’t tackle a job, tackle steps in a workflow

▪ Keep your data security in mind – Ensure the tools you 
deploy are appropriate for the domain.
– Classified or Proprietary data MUST not be sent to 

commercial AI services

Large-scale AI is incredibly expensive to train and 
maintain.
 Start small – Open-source models can be very performant 

for specific tasks.
– Models used for small, specific tasks can run on less 

hardware
 Use all the tools available – Some commercial tools are 

very inexpensive to use on tasks with publicly available 
data.
– Cloud deployments offer various levels of security and 

pay-as-you-go options.
 Make hardware purchases with extensibility in mind.

– Think about how future funds can be used to build on 
available hardware rather than replace it.

Building Trust Minimizing Cost



Future Perspectives

The Sum of these 
developing capabilities 
leads to radical digital 
transformation
▪ Imagine being able to access 

any of your organization’s data 
with a simple query.

▪ Imagine asking AI to make 
variations of an established 
system model and analyze 
results.

▪ Imagine having requirements, 
vender deliverables, and third-
party analysis in the same 
place.

▪ Imagine being able to explore 
system requirements and their 
effects on key performance 
metrics as the system is 
developed.
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Deliberate use of AI technologies will transform your Digital Engineering and Business workflows across the board.
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Conclusion

AI Represents an incredible opportunity to increase productivity and reduce costs across a wide range of disciplines
▪ LogLab has piloted and developed proof of concept applications of AI which are actively assisting customers with their daily tasks
▪ AI Tools provide a previously unattainable democratization of data.
▪ AI Tools provide novel ways of knowledge management in an organization
▪ AI Tools provide a way to reduce time spent on tedious tasks
▪ AI Tools provide the key to digital transformation of your enterprise.
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AI will be the key component of Digital Transformation efforts in the coming years.
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