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Explore 

Agents can use tools to gather 
contextual information from 
various sources, like git 
repositories, external logging 
systems, etc.

Plan 

They can use this information 
to create structured and 
grounded plans that identify 
intermediate steps, risks and 
validation mechanisms.

Execute 

The harness provides agents 
with (relatively) isolated 
environments where they can 
read and write from the 
filesystem, execute 
commands, and call APIs.

Verify 

Agents can verify the changes 
by using language servers, 
linters, tests, and monitoring 
instrumentation. 
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Tools turn LLMs into agents

Ref: Ning et al. Code as Agent HarnessScience in the Agentic Era: Structured Experimentation with ado

https://arxiv.org/abs/2605.18747
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What’s missing for agents in science?
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ado is the toolbox for agents in science: 

• Schema-based approach to experimentation. 
• Built-in provenance tracking. 
• Automated results storage with support for 

collaborative projects. 
• Extensible core architecture. 
• Scalable execution and intuitive CLI. 
• And more! 

Repo: github.com/IBM/ado  
Docs: ibm.github.io/ado/  
Paper: doi.org/10.21105/joss.10304 

Our vision: ado

ado

Science in the Agentic Era: Structured Experimentation with ado

http://github.com/IBM/ado
http://ibm.github.io/ado/
http://doi.org/10.21105/joss.10304


science agent = coding agent + ado 
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Our vision: ado
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ado as your science toolkit Explore 

ado provides methods to store 
and retrieve experiment plans, 
configurations, and results 
from a persistent and 
queryable data store.

Plan 

Agents can use this information 
to analyse results, discover 
trends in the data, and find 
gaps. Plans and reports are 
written to the data store to 
track progress.

Execute 

ado allows agents to launch 
experiment campaigns, while 
its orchestration layer 
automatically tracks 
provenance information and 
sampling trajectories.

Verify 

All resources follow strict 
schemas which are validated 
on creation. Additionally, 
agents can perform advanced 
troubleshooting by inspecting 
execution logs and execution 
traces, agents.

Science in the Agentic Era: Structured Experimentation with ado
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Define the 
parameter space 
you want to explore 
and the 
experiments you 
want to run 

Create a plan for the 
next steps in your 
research

Run the 
experiments on the 
points of the 
parameter space 

Store results in 
shared persistent 
and queryable 
storage 

Analyse the results 
of the exploration 
and use them to 
draw conclusions 

Retrieve existing 
plans, experiment 
configurations, and 
measurements 

The ado loop

Science in the Agentic Era: Structured Experimentation with ado
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“And they lived happily ever 
after.” 

Science in the Agentic Era: Structured Experimentation with ado



git gud 

Coding agents work best on established frameworks. 
When dealing with new ones they haven’t been trained 
on, they often: 

• Don’t know where to look during their exploration 
step. 

• Hallucinate commands, classes, methods, … 
• Take a long time and burn through tokens to 

produce something that works. 
• End up with “creative solutions” trying to circumvent 

problems caused by poor exploration. 
• Create many single-use scripts that are impossible 

to keep track of.
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Upskilling agents

Agent skills can work wonders, turning an expert’s 
domain knowledge into grounded agent behaviour: 

• Prevent agents from guessing and reduce 
hallucinations. 

• Save agents from going down the wrong path with 
clear dos and don’ts. 

• Provide step-by-step workflows with decision 
branches and stopping conditions to improve 
reliability. 
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Upskilling agents

Agent skills can work wonders, turning an expert’s 
domain knowledge into grounded agent behaviour: 

• query-ado-data: how to efficiently query our data 
store to find existing plans, similar parameter 
spaces, and more. 

• formulate-discovery-problem: example-driven 
methodology on how to choose appropriate 
experiments, defining the search spaces, and the 
experiment campaigns. 

• conduct-empirical-study: step-by-step workflow to 
conduct empirical studies with ado. Includes the full 
explore, plan, execute, and verify loop. 
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Demo time
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Catching up on the status of 
a research project
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Investigating failing 
experiment campaigns
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Running diagnostic 
experiments
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Launching experiment 
campaigns
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conclude-presentation/SKILL.md

We’re eager to collaborate and to hear from you! 

• Try the project: tell us what work and what doesn’t. 
• Share your use case and the problems you’re trying 

to solve. 
• Open an issue if something is missing or unclear. 
• Contributions are welcome  and appreciated! 

            Give us a star! ⭐ 

Science in the Agentic Era: Structured Experimentation with ado 44

Get in touch!
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