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The big picture

I Fully autonomous discovery, simulate all aspects of the conventional

research process (e.g., ideation, experiment execution, paper writing).
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The big picture

Lion optimizer (Chen et al., 2023) AI Scientist (Lu et al., 2024)

Narrow (no LLMs), clear goals. Broad (LLM-driven), unclear goals.

Problem: Largely system demonstrations
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1. Tasks: What are the target discovery tasks?

I What tasks and discovery problems should we be working on to make

progress? Community has not yet come up with clear tasks or metrics.

3



1. Tasks: What are the target discovery tasks?

Lion optimizer (Chen et al., 2023) AI Scientist (Lu et al., 2024)

Narrow (no LLMs), clear goals. Broad (LLM-driven), unclear goals.

3



1. Tasks: What are the target discovery tasks?

Lion optimizer (Chen et al., 2023) AI Scientist (Lu et al., 2024)

Narrow (no LLMs), clear goals. Broad (LLM-driven), unclear goals.

Our proposal: language model architecture discovery, �nding better

(e.g., more e�cient, performant, transparent,...), LM layer designs.
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2. System design: How should we build such systems?

I Do these discovery work
ows make sense? What are their limits? Should

be e�cient, cost-e�ective, transparent.
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2. System design: How should we build such systems?

Proposed a new algorithmic framework for discovery, allows us to address

technical issues, devise generalized algorithms.
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Language model architecture design discovery: what?

I Finding improved layer designs for autoregressive language models.
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Language model architecture design discovery: what?

I Finding improved layer designs for autoregressive language models.

At its core, a code discovery problem, similar goals to AutoML and

Neural architecture search (NAS), model full research pipeline.
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Why is this an interesting problem?
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Why is this an interesting problem?

I Finding improved layer designs for autoregressive language models.

Ill-formed search space: huge unbounded design space.

Complex sampling process: literature understanding, coding skills.

Expensive veri�cation : pre-training/evaluation, resource bound.
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Language model architecture design discovery: how?

I Finding improved layer designs for auto-regressive language models.

Continuous learning loop : Generate new model ideas, implement them
and verify through generative pre-training.

I Objective : Find designs that improve on end-task performance.
I Start small, innovate then scale,Ladder-of-scales (LoS) approach.
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The Genesys system: components and principles
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The Genesys system:core utilities
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The Genesys system:agents
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