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Once Upon A Time…
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A Software Engineer Was Invited To a 
Systems Engineering Conference And…
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He Asked: How Many Systems Engineers Does 
It Take...?
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Let Us Ask The Model!
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Now Let Us Ask Again!
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Once Upon A Time….  Blue Sky Origin Story
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Why LLM? What Problems Are We 
Trying to Solve?
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Safety is a System Property

Reference: https://dl.acm.org/doi/pdf/10.1145/219717.219816

https://dl.acm.org/doi/pdf/10.1145/219717.219816
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Design Constraints & Systems Thinking 
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Big Picture - FDA V&V Diagram

FDA 21 CFR 820.30 Design Verification

Each manufacturer shall establish and maintain procedures for verifying the device design. Design 

verification shall confirm that the design output meets the design input requirements. The results of 

the design verification, including identification of the design, method(s), the date, and the 

individual(s) performing the verification, shall be documented in the DHF.
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What Does The Process Look Like?
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How Can an LLM Help? Design & Coding?
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Blue Sky Web Application
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Dynamic Document Chat
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Repository Document Chat
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Code Review And Analysis Chat
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Retrieval Augmented Generation (RAG)
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RAG Architecture
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Contextual RAG and Storage
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Embeddings
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Embeddings…Continued
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Vector Stores and Similarity for RAG
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                   Retrieval With Vectors
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What Is The Future Of RAG?

Reference:

RAG Is Dead: Gemini 2.0 Flash Crushes Your Outdated AI Pipeline | by Gurpreet Singh | Feb, 2025 | Medium

https://gary-badwal.medium.com/rag-is-dead-gemini-2-0-flash-crushes-your-outdated-ai-pipeline-be041c7b087c
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What Is Blue Sky Working On?

• Agentic RAG using ReAct Workflow (https://arxiv.org/pdf/2210.03629) – March 2023

• Self-Reflective RAG (https://arxiv.org/abs/2310.11511) – Oct 2023

• Fusion RAG (https://arxiv.org/pdf/2402.03367) – February 2024

• Contextual RAG (https://www.anthropic.com/news/contextual-retrieval) – Sept 2024

• Adaptive RAG (https://arxiv.org/abs/2403.14403) – March 2024

• Multi-modal RAG (https://arxiv.org/abs/2410.11321) – Oct 2024

• Corrective RAG (https://arxiv.org/abs/2401.15884) – Oct 2024

• Self-Route RAG (https://arxiv.org/pdf/2407.16833) – Oct 2024

• RAG Metrics
• Precision

• Recall
• Relevancy

• Etc.

• Looking Beyond Firmware Engineering…To Systems…And More

https://arxiv.org/pdf/2210.03629
https://arxiv.org/abs/2310.11511
https://arxiv.org/pdf/2402.03367
https://www.anthropic.com/news/contextual-retrieval
https://arxiv.org/abs/2403.14403
https://arxiv.org/abs/2410.11321
https://arxiv.org/abs/2401.15884
https://arxiv.org/pdf/2407.16833
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“Self-RAG” Agentic Workflow Overview
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Conference Paper
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Cybersecurity Paper
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Upcoming Blue Sky Metrics Paper
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Invite Me Back Next Year?
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Questions



April 29th – May 1st   Twin Cities, MinnesotaAdvancing the Practice of Systems Engineering 

in the Healthcare Industry
#HWGSEC

Thank you for attending!

Share your experiences at #HWGSEC
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