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1. Motivation

Current LLM Agents require significant human engineering to
1) Design the inference and orchestration structure
2) Choose appropriate prompts

Can we unify different structures and 
automatically optimize over them and 
the prompts?

Language Agents as Optimizable Graphs
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Topological Execution
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3. Algorithms
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3. Algorithms

I

Prompt: 
Write a Python function.

Input:
…

Output:
…

New prompt:
Write a Python function.
For example,

```python
def max_k(arr: list[int], k: int) -> list[int]:
    return sorted(arr, reverse=True)[:k]
```

Node Optimization 
Improve individual operations



Tool calls as nodes in the graph

4. Composing Agents with Graphs
Open-Ended Human Assistant (GAIA)



We are optimizing a 
swarm of three agents
1) TOT
2) Reflexion
3) COT

5. Edge Optimization
Solving Mini Crosswords



Adjacency matrix during optimization GPTSwarm Surpasses TOTThe optimized graph

6. Edge Optimization
Solving Mini Crosswords



● ReAct-style agent
● We perform automatic prompt optimization at each node
● Selectively including positive input-output pairs on the node-level as few-shot examples
● We increased the pass rate @1 accuracy from 76% to 88%

7. Node Optimization：

Code Generation on HumanEval



What’s next?

● Better graph optimizers
● Joint node and edge optimization
● Scaling to larger graphs



Thanks and Q&A


