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Introduction  
Trace is an open-source, PyTorch-like library for training AI agents using feedback (like scores, 
natural language, errors, etc.). Trace and Generative Optimization enable a new kind of deep 
learning that goes beyond tensor-based models. With Trace, any Python method or class can be 
viewed as model and we can easily train Python objects (like prompts and hyperparameters) and 
codes in-place end-to-end, just like training neural networks -- but with more intuitive and more 
interpretable models. 

 
 

New Release Highlight  
0.1.3. Trace now supports multiple LLM-based optimizers including OptoPrime, TextGrad, OPRO, 
and optimizing asyncio workflows.  
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Key Features  
End-to-End Generative Optimization: An AI agent has many modules. Trace captures the 
system's underlying execution flow and represents it as a graph. Trace can then optimize the 
entire system with general feedback using LLM-based optimizers. 

Native Python Support: Trace gives users full flexibility in programming AI agents. By using two 
primitives (node and bundle) to wrap over Python objects and functions, Trace is compatible with 
any Python program and capable of optimizing any mixture of code, string, numbers, objects, etc. 

Research Platform: Trace propagates execution traces as Minimal Subgraphs to optimizers. This 
common abstraction allows easy experimentation with different optimization algorithms (e.g., 
OPRO, TextGrad, OptoPrime) in Trace and gives researchers full freedom to design new 
techniques for AI agents. 

 

Benchmark Results  
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Scenarios Where This Tech Shines   
Trace is designed as a research platform to design the next generation agents that can self-adapt 
their codes, prompts, parameters based on feedback in interactions. Near-term usages include 
prompt + code optimization of agentic systems and learning through interaction to write super-
expert code (for cases where engineering is hard) (see e.g. paper). 

Contact Us 
Project contact: AIF-Trace@microsoft.com 
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