
Self-Improving GenAI
Without Fine -Tuning



About Source Allies
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● IT Consultancy  

○ Industries: Insurance, AgriTech, Energy, FinTech

○ Engineers (Data, AI/ ML/ LLM, Software, Cloud, DevOps)

● Builders Who Teach

● Simplest Architecture



About Our Speakers
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Matt Vincent
• Founded Source Allies in 2002
• One of several teammates who started our AI practice 7+ years ago
• Fun fact: Dad led neural networks research group

Ben McHone
• Open source contributor: Phoenix, LangChain, DSPy
• Builds production AI systems (agents → multi -agent)
• Turns vague ideas into deterministic-ish systems
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Most GenAI Projects Fail Due to Lack of Trust,

Not Capability

Question:  What are you doing to improve trust?

555555



5 XJ î §ìXä Xãö

666666



MIT: State of AI in Business
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The Primary Barrier with GenAI Systems Isn’t Model Quality
It’s that our GenAI Systems Don’t Learn

● Don’t retain feedback
● Don’t improve over time 
● Don’t learn from how we work

Question: What are you doing 
today to mitigate this problem?



MIT: State of AI in Business
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The Primary Barrier with GenAI Systems Isn’t Model Quality
It’s that our GenAI Systems Don’t Learn

This feedback 
improves 

Google's model,  
not yours.
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Generic GenAI tools shine for 
individual brainstorming, but stall 
in enterprise settings because they 
lack iterative learning.

Path forward involves moving 
beyond prompt-and-forget LLMs 
toward systems with continuous 
improvement loops.
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RL/Fine-Tuning Can Be a Trap

● Requires Infrastructure & AIOps *
○ Lose "shared responsibility" comfort**

● Triggers heavier governance vs. consumable API

* Some fine-tuning APIs exist to create managed, no weight access models.
** Where cloud vendor takes primary resp for model's core behavior, safety, and updates.
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RL / Fine-Tuning ● Deep model optimization, proven at 
scale

● Expensive, slow to change, 
triggers governance overhead

RAG ● Better grounding with current, 
domain-specific facts

● Improves data, not reasoning 
strategy

5 Xä ç ì© ڈ $ çãḟ ã§Äö©�JNìç î î �î Xî î Äçã î ₧�ãç �ìX└
êìç¶ÄTÄãz�NçãöX®ö

● Stores history, doesn’t extract 
lessons from it

Hand-crafted 
prompts, skills, etc

● Fast to iterate, no infrastructure 
needed

● Doesn’t scale; humans miss 
recurring failure patterns



What If We Could...



What If We Could…
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● Improve AI continuously
● Extract strategies and principles uncovered from user feedback
● Use any model (Claude, GPT, open-source)
● Keep full audit trails
● Reverse changes in minutes, not weeks
● No infrastructure burden
● Align with existing governance structures
● And…Achieve similar improvements to Fine Tuning
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How Do We Leverage This Data?
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Introducing GEPA
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Genetic Pareto, a framework can optimize text systems, like system prompts, 
using AI and written feedback .

"Evolutionary search works now because LLMs can perform the mutation 
intelligently"

Reflective prompt evolution can outperform reinforcement learning

Research: DSPy GEPA, Quality-Diversity Optimization 



Introducing GEPA
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GEPA Leverages LLMs to Understand:

● Principles: Extracts the underlying general rules or gaps that cause the 
failures in the first place.

● Practices: Discovers unspoken rules or “tribal knowledge” within our 
task.

● Strategies: Is able to “reason” ahead of time by reflecting on known 
failures or undesirable behavior that we are able to define.

● Techniques: The optimization result provides us specific patterns or 
analogies that resonate better with the language model.



The Magic - Reflective Prompt Evolution
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Traditional 
Optimization

GEPA

Numeric feedback only Natural language guides mutations
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Where else is text  used?
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What Else Can GEPA Optimize?

● Chat system prompts (this demo)

● LLM-as-judge prompts (this demo)

● Skill instructions and AGENTS.md

● MCP server descriptions

● Tool-routing logic

● Meta-optimization for custom instructions

● Any module in a compound AI system
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Pareto Frontiers as Trust Metrics

343434343434

╛&çXî �ö| Äî �î ç � §Ϭçã�îÄö�çã�ö| X�Xi NÄXãö�
ZìçãϬXì�çZ�┼ç§ì�J zìXXT�öì§îö�TÄä XãîÄçãî═‗╛�

Instead of asking "Is the model good enough?"

Old Way
"This version feels better"

GEPA Way
"This version dominates
the previous one across 
agreed trust dimensions"



Side-by-Side Comparison
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Dimension RL/Fine-Tuning GEPA

What Changes Model Weights Instructions & Logic

Infrastructure GPUs, hosting, MLOps Serverless inference

Vendor Flexibility OSS Only OSS + Claude/GPT/Gemini

Cost Model Fixed + High Variable + Low

Time to Revert Days - Weeks Minutes



The Self-Improving Loop
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Your feedback improves YOUR company's AI,
not just the foundation model 

User Chat  Thumbs Down Answer Why? Golden 
Answer 

Dataset GEPA  Better Prompt Improved Chat



Before: The Baseline Prompt
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Generic, minimal domain knowledge

67%
Avg score

35%
Strict accuracy
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Task inputs:

● A question about a specific chemical reaction or process related to 
cooking, baking, or food preparation

● Optional context…

Generated outputs:

● A detailed explanation of the chemical reaction or process

● Clear description of what happens chemically, why it’s important
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Domain-specific knowledge:

● Chemical reactions: Maillard reaction, caramelization, emulsification

● Cooking techniques: sautéing, roasting, boiling, steaming

● Food chemistry: starches, proteins, carbohydrates, fats

Strategies:

● Use analogies to explain complex chemical concepts

● Provide step-by-step explanations of cooking processes
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Baseline
67.3% Avg score

35.3%  Strict accuracy
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GEPA at Scale
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Before After

Generic Domain-Specific (culinary chemistry)

No Examples Task Examples From Failures

No Strategies Learned Strategies

Vague Outputs Prescriptive Outputs

 ̉ ̉ �Z§̉ ̉ ©�J§TÄöJM̉X�JãT�ìX¶Xìî ÄM̉X‗



Enterprise Applications
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User Interactions

GEPA Optimizes Prompts

Users Provide Feedback

03 

01 02 

Regular Prompt Optimization Allows AI to Learn



Flipping the Script
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Every time you upvote/downvote on ChatGPT, you’re helping 
OpenAI make a better foundation model.

You’re not helping YOUR company’s AI get better. 

GEPA flips this: Your feedback improves YOUR AI
Create competitive advantage, not just “rising tide lifts all boats”
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User Feedback Loop

$ | Jö User 
Feedback

Phoenix 
Dataset

User Judge

Optimization
Improved Prompts

Scores

Optimization Pipeline



How Do We Leverage This Data?
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We can demonstrate that AI can reflect on 
its own failures when given examples.

1. Gather Examples:Collect your team's 
top 5 instances of poor AI performance 
this week.

2. Request Improvement: Present the 
failed interaction to the AI and ask it to 
generate a refined prompt that would 
yield better results.

3. Iterate: Repeat the process for each 
example.

4. Validate: Test the newly generated 
prompt and refine further as necessary.



Tomorrow!
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On Wednesday, Start Here 

1. Pick one AI workflow that gets complaints : customer-facing chat, internal doc 

search, whatever gets the most thumbs-down.

2. Add evals if you don't have them : even simple pass/fail from user feedback counts.

3. Run Optimize-Anything against it : one prompt, one afternoon. Read the principles it 

extracts.

4. Show the diff to your team : the before/after is the proof. Plain English, fully 

auditable.



Questions?
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Pick one up 
from me or 

Ben or at our 
booth 
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