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A lay of the land – what wider techniques are available to 
tune model output?
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Prefix tuningSoft Prompt tuningHard Prompt tuning LoRA fine tuning
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Hard Prompt 
Optmization
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Hard prompt optimization from a user perspective

Initial prompt

Tweak  
prompt 
setting

Run the 
model

Inspect the 
output

User
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Hard Prompt Optimization

Advantages:

• Human readable

• Open to non-technical users

Potential:

• Flexibility by using templates

9

Drawbacks:

• Optimization often requires trial & 
error => Large Effort

• Prompt formats differs slightly 
between models

• Static in nature and hence 
inflexible
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Soft Prompt 
Optimization
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Soft Prompts

11

Input Prompt 

Always take the scenic routeVirtual Tokens

Trainable Parameters

Task specific
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Soft Prompts - Finetuning

12

Always take the scenic routeVirtual Tokens

Foundation 
Model Output

Small amount 
of parameters

1 .. 100s billions
parameter
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Soft Prompts Finetuning – does it work?
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Source: The Power of Scale 
for Parameter-Efficient 
Prompt Tuning

https://aclanthology.org/2021.emnlp-main.243.pdf
https://aclanthology.org/2021.emnlp-main.243.pdf
https://aclanthology.org/2021.emnlp-main.243.pdf
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Soft Prompts - Summary

Advantages:

• Flexibility - easy adaptation across 
different tasks without changing 
entire model

• Efficiency - more versatile strategy, 
particularly useful in multi-task 
learning

Potential:

• Enable more nuanced and 
adaptable responses from AI 
models

Drawbacks:

• Less interpretable by humans due 
to their non-linguistic nature

• Work best if model is open-source 
and user can take full control. 

• Might be less relevant with LoRA
Adapters

14
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Automation of the 
optimzation process
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How to do this in a more automated fashion? 

16

Source: LARGE LANGUAGE MODELS AS OPTIMIZERS

• Use LLMs as optimizer !

https://arxiv.org/pdf/2309.03409.pdf
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LLMs as optimizers 

17

Source: LARGE LANGUAGE MODELS AS OPTIMIZERS

We do this

https://arxiv.org/pdf/2309.03409.pdf
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From Experimentation to a more systematic approach

18

Init prompt 
template

Improve the 
prompt

Run the 
model

Inspect the 
output

Assign goal 
metric / 

benchmark

Recommendations 
for  improvement

User
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How do we orchestrate the prompt optimization?

19

Init prompt 
template

Improve the 
prompt

Run the 
model

Inspect the 
output

Assign goal 
metric / 

benchmark

Prompt Guide

Recommendations 
for  improvement
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Different Ways to orchestrate

1. Build it yourself from the ground 
up

20

Complexity Learning

🦜🕸LangGraph

3. Use a Framework like                 or 
autogen

2. Use  a Library like

…

…
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Guide the Optimization Process by setting Goals

Qualitative Goals 

Ø Example: Generate Marketing E-
Mails

How well do the output adheres to 
the provided style guidelines?

Ø Example: Instruction Generation

How easy is it to follow the 
instructions?

Quantitative Goals 

Ø How much of a score can I achieve?

Ø Potentially a lot of effort if you use 
entire data set => use a subset

21
This image was generated by Titan Image Generator G1 v1 on Amazon Bedrock. 
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On Quantitative Goals

Things to consider:
ØBenchmark Data

ØEvaluation Function

ØOutput Parsing 

ØMultithreading to reduce execution time

22

Priority
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Deep Dive Time – Solution Walkthrough

“Dive Deep: Leaders operate at all levels, 
stay connected to the details, audit 
frequently, and are skeptical when metrics 
and anecdote differ. No task is beneath 
them.” – Amazon Leadership Principle

https://www.amazon.jobs/content/en/our-workplace/leadership-principles
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Wrap Up and References

Key Takeaways:

• Try to automate as much as 
possible

• Apart from Finetuning, 
optimization outside of models is 
possible

• Use available library and 
frameworks 

References:

• Paper: The Power of Scale for 
Parameter-Efficient Prompt Tuning

• Paper: LARGE LANGUAGE MODELS 
AS OPTIMIZERS

• Blogpost: From Prompt 
Engineering to Auto Prompt 
Optimisation

• Code on GitHub: Soft-Prompt 
Optimization
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Github Repo
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Thank you!
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Please complete the 
session survey.

Please create a
Survey QR code from 

CSAT Link 
in Session Tracker Quip.
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Solutions Architect
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Stefan Christoph
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