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Introduction

Expertise spanning over twenty-eight years in software
engineering with focus on Digital Engineering, DevSecOps, and
Agile building large complex solutions across multiple domains
from submarines to satellites. She advocates for continuous
learning with multiple certifications including SAFe Fellow, SPCT,
CEC, PMP, PMI-ACP, and CSEP. She is a Systems Engineering PhD
candidate at Colorado State researching best practices to deliver
complex safety critical solutions using Agile and DevSecOps.
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Agenda

* Introduction

e SE/AI/CPS

* Intersection of SE and Al
* SE applied to Al for CPS
* Role of SE applied to Al
* Benefits / Challenges

* Questions
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Systems Engineering
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Artificial Intelligence

Artificial Machines can mimic human
behavior including logic

Intelligence

A subset of Al that allows
machines to improve at tasks
with experience

A subset of machine learning
That enable software to train
itself to perform tasks

Learning
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Intersection of Systems Engineering for Al

Al System Engineering Loop

Al Modelling Cycle Software System Engineering Cycle
Model Release
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Application Requirements on Al System Engineering
Embedded Al Data Quality Verification & Security & Green & XAl, Safety &
Metrics Vaildation Integrity Low Energy Al Ethics (by Design)

Fischer, Lukas & Ehrlinger, Lisa & Geist, Verena & Ramler, Rudolf & Sobieczky, Florian &
Zellinger, Werner & Brunner, David & Kumar, Mohit & Moser, Bernhard. (2020). Al System
Engineering—Key Challenges and Lessons Learned. Machine Learning and Knowledge
Extraction. 3. 56-83. 10.3390/make3010004.
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Cyber-Physical System (CPS)
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Most of these systems are software defined and hardware enabled
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SE applied to Al in context of CPS
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Prompt Engineering

¢ Memory
* Goal Logic

Templating Reusable Components o API Abstraction

Standard Prompts Debugging, Local Dev + Routing
Structure Tracing, Caching
Verification Code & Declarative

Loaders
Chunking
Embedding
Retrievers




Benefits Al for CPS

Reduced Error
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Unbiased Decisions

Unbiased Decisions

Increased Efficiency
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Challenges of Al Cyber-Physical
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SPACCE>

SpaceX used
SE and Al to
Build their
reusable
rocket
technology
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