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From August: feedback loops via RL
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Today: feedback loops on text

Why? Text feedback is informative & humans improve with text-based corrections 
How? Prompt optimization of some form 
Many papers on this, we’ll cover:
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Prompt Output Judge (Reward)Model

Update (e.g., adversarial attacks, prompt optimization)

Update (e.g., agents)

ICLR 2024 Nature 2025

So how? Just a lot of (meta) prompting the model asking for an improvement

Related: LangChain and LlamaIndex — originally did not optimize prompts 
Also ProTeGi, LMOps, reflexion — and a lot of research on agents, adversarial attacks
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⚠ Disclaimer
I am not an expert user or developer of these, just interested :) 

There's a (confusing) explosion of papers and abstractions, my goal is to: 
1. convey key pieces 
2. focus on the feedback loop (after setting up basics)
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Why at the prompt level?

5

original prompt

optimized prompt



Brandon Amos On prompt and text improvement with DSPy & TextGrad∇

Why at the prompt level?
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original prompt

optimized prompt

📚 Large Language Models are Zero-Shot Reasoners 
📚 Large Language Models as Optimizers 
📚 InstructZero: Efficient Instruction Optimization for Black-Box LLMs 
📚 Automatic Prompt Optimization with “Gradient Descent” and Beam Search 
📚 Large Language Models Are Human-Level Prompt Engineers 
📚 REPROMPT: Planning by Automatic Prompt Engineering for LLM Agents

The right prompt significantly increases performance
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Why at the prompt level?
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Why at the prompt level?
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The “wrong” prompt makes the model harmful
📚 Gradient-based Adversarial Attacks against Text Transformers 
📚 GCG: Universal and Transferable Adversarial Attacks on Aligned Language Models 
📚 COLD-Attack: Jailbreaking LLMs with Stealthiness and Controllability 
📚 AutoDAN: Automatic and Interpretable Adversarial Attacks on Large Language Models 
📚 Jailbreaking Black Box Large Language Models in Twenty Queries 
📚 AdvPrompter: Fast Adaptive Adversarial Prompting for LLMs
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Should prompting matter?
Maybe someday LLMs will be invariant to prompts 
(and return the same response for semantically equivalent prompts) 
 
But not today 
 
So what do we do? Optimize the prompt! 
(and one day hope a newer model will be improved with the result)
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Why at the prompt level?
Prompts are complex, many parts could be modified
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Credit: Drew Breunig

https://www.dbreunig.com/2025/06/10/let-the-model-write-the-prompt.html
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DSPy and TextGrad∇
Similar goals: automating prompt engineering 
Even directly compare on same settings (GSM8k) 

DSPy (Declarative Self-improving Python) 
focus on more verifiable settings 
focus on language-based modules 
focus on selecting few-shot ICL, RAG, tools 

TextGrad 
focus more on text and feedback/updates 
go beyond verifiable settings: loss as text

∇
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How DSPy works & language modules

13

Slide credit: Drew Breunig

https://www.dbreunig.com/2025/06/10/let-the-model-write-the-prompt.html
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How DSPy works & language modules
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Slide credit: Drew Breunig

Prompt optimization happens here

https://www.dbreunig.com/2025/06/10/let-the-model-write-the-prompt.html
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DSPy and prompt optimization
So far: just describes how DSPy creates language modules 
Now: how DSPy optimizes over the generated prompt (& parameters, ignore) 

Original paper: optimize few-shot examples — which examples to include?
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GSM8k HotpotQA

Example 1: Helps Example 2: Hurts Example 3: Helps++ …
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DSPy and prompt optimization
So far: just describes how DSPy creates language modules 
Now: how DSPy optimizes over the generated prompt (& parameters, ignore) 

Followup papers: optimize instruction text
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MIPROv2

HotpotQA
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DSPy and prompt optimization
So far: just describes how DSPy creates language modules 
Now: how DSPy optimizes over the generated prompt (& parameters, ignore) 

Followup papers: optimize instruction text
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So how does GEPA do prompt optimization? 🤔
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So how does GEPA do prompt optimization? 🤔
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DSPy and TextGrad∇
Similar goals: automating prompt engineering 
Even directly compare on same settings (GSM8k) 

DSPy (Declarative Self-improving Python) 
focus on more verifiable settings 
focus on language-based modules 
focus on selecting few-shot ICL, RAG, tools 

TextGrad 
focus more on text and feedback/updates 
go beyond verifiable settings: loss as text

∇
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TextGrad∇
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TextGrad∇
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An example TextGrad
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 (the LLM maps  to )LLM(x) = y x y  (text description of how to improve )
∂ℒ
∂y

y
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Applying a TextGrad
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How about the (meta) prompts?
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Discussion & questions
 1. Contrasting model as a 1) generator, 2) judge 3) prompt improver 

 Generator usually benefits from the additional information from meta-queries 
 Should the additional info go into the parameters or prompt? 
 Interesting if it’s the same model or not? 

2. Why does it work? 
 Model is not prompt-invariant? Easier to verify than generate? 

3. Will some more post-training reduce the gaps? 
 
4. Connections with agents? 

 Model doesn’t generate good code, iteratively improves it 
 
5. And what about optimizing the meta prompts??
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