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Our team…



…with many past and public contributors!



Why?

We want to solve hard multi-agent problems

→ Need to push the MARL research frontier
→ Need software that is… 

reliable, flexible, scalable,
 with stable, maintained tooling,

 & robust evaluation methods.



Our MARL software ecosystem



A JAX primer

Bradbury et al., JAX: composable transformations of Python+NumPy programs, 2018

https://github.com/google/jax






Native JAX environments for RL

pip installable

jit/pmap environments

reproducible rollouts

familiar dm-env API

Bonnet et al., Jumanji: a Diverse Suite of Scalable Reinforcement Learning Environments in JAX, 
12th International Conference on Learning Representations (ICLR 2024)

bit.ly/
id-jumanji

https://arxiv.org/pdf/2306.09884.pdf


Robot Warehouse Level-Based Foraging

Christianos et al., Shared Experience Actor-Critic for Multi-Agent Reinforcement Learning, 
34th Conference on Neural Information Processing Systems (NeurIPS 2020)

Papoudakis et al., Benchmarking Multi-Agent Deep Reinforcement Learning Algorithms in Cooperative Tasks, 
35th Conference on Neural Information Processing Systems (NeurIPS 2021) Track on Datasets and Benchmarks

Native JAX environments for RL

Existing multi-agent environments

Multi-capacitive 
vehicle routingCleaner Connector

New multi-agent environments

bit.ly/
id-jumanji

https://arxiv.org/pdf/2006.07169.pdf
https://arxiv.org/pdf/2006.07869.pdf






Distributed online MARL algorithms

bit.ly/
id-mavaHessel et al., Podracer architectures for scalable reinforcement learning

arXiv preprint arXiv:2104.06272 (2021).

https://arxiv.org/abs/2104.06272


Distributed online MARL algorithms

bit.ly/
id-mava



Distributed online MARL algorithms

bit.ly/
id-mava



Distributed online MARL algorithms

bit.ly/
id-mava



Agarwal et al., Deep Reinforcement Learning at the Edge of the Statistical Precipice,  35th Conference on Neural Information Processing Systems (NeurIPS 2021)
Huang et al., CleanRL: High-quality Single-file Implementations of Deep Reinforcement Learning Algorithms, Journal of Machine Learning Research 23 (2022)
Lu et al., Discovered policy optimisation, 36th Conference on Neural Information Processing Systems (NeurIPS 2022)
Rutherford et al., JaxMARL: Multi-Agent RL Environments and Algorithms in JAX, Agent Learning in Open-Endedness (ALOE) workshop at NeurIPS 2023
Lechner et al., Gigastep - One Billion Steps per Second Multi-agent Reinforcement Learning,  37th Conference on Neural Information Processing Systems (NeurIPS 2023) Track on Datasets and Benchmarks

Hardware acceleration via GPUs & TPUsVariety of algorithms

✔ IPPO / MAPPO
✔ ISAC / MASAC
✔ IQL
✔ VDN
✔ QMIX

Supports JAX-envs

JaxMARL

👾 More than 8 environments and 
many scenarios per environment

Research-friendly
codebase

📃 Single-file implementation.
⚡ Core algorithm logic exposed in~400 lines. 

Reliable

- Integrated robust evaluation.
- General and MARL utils such as networks, 
checkpointing and logging.

Distributed online MARL algorithms

bit.ly/
id-mava

https://arxiv.org/pdf/2108.13264.pdf
https://jmlr.org/papers/volume23/21-1342/21-1342.pdf
https://arxiv.org/pdf/2210.05639.pdf
https://arxiv.org/pdf/2311.10090.pdf
https://openreview.net/pdf?id=UgPAaEugH3


Stable & performant

Hardware acceleration via GPUs & TPUs

Mava Recurrent IPPO and MAPPO performance on the 3s5z, 6h_vs_8z and 
3s5z_vs_3s6z SMAX tasks.

Mava Recurrent MAPPO performance on the 2s-8x8-2p-2f-coop, and 
15x15-4p-3fz Level-Based Foraging tasks.

Distributed online MARL algorithms

bit.ly/
id-mava







pip installable

purely functional

jittable, with 
efficient memory 

management

jittable sampling

Accelerated replay buffers in JAX

bit.ly/
id-flashbax







Formanek et al., Off-the-Grid MARL: Datasets and Baselines for Offline Multi-Agent Reinforcement Learning, 
Extended Abstract at the 2023 International Conference on Autonomous Agents and Multiagent Systems (AAMAS 2023)

Offline MARL MARL Datasets

Datasets & baselines for offline MARL

bit.ly/
id-ogmarl

https://arxiv.org/pdf/2302.00521.pdf


Formanek et al., Off-the-Grid MARL: Datasets and Baselines for Offline Multi-Agent Reinforcement Learning, 
Extended Abstract at the 2023 International Conference on Autonomous Agents and Multiagent Systems (AAMAS 2023)

Experience Recorder

Behaviour 
Policies

Observations, RewardsActions

Observations, Actions, Rewards

Datasets & baselines for offline MARL

bit.ly/
id-ogmarl

https://arxiv.org/pdf/2302.00521.pdf


Formanek et al., Off-the-Grid MARL: Datasets and Baselines for Offline Multi-Agent Reinforcement Learning, 
Extended Abstract at the 2023 International Conference on Autonomous Agents and Multiagent Systems (AAMAS 2023)

EvaluationBaseline Algorithm 
Implementations

Datasets & baselines for offline MARL

Baselines

bit.ly/
id-ogmarl

https://arxiv.org/pdf/2302.00521.pdf






Aggregate Scores Plot

Sample Efficiency Curve            Performance profile

Probability of Improvement

Gorsane et al., Towards a Standardised Performance Evaluation Protocol for Cooperative MARL, 
36th Conference on Neural Information Processing Systems (NeurIPS 2022)

Statistically robust experiment result aggregation

bit.ly/
id-marleval

Agarwal et al., Deep Reinforcement Learning at the Edge of the Statistical Precipice, 
35th Conference on Neural Information Processing Systems (NeurIPS 2021)

https://arxiv.org/pdf/2209.10485.pdf
https://arxiv.org/pdf/2108.13264.pdf


Standardised data structure for raw 
experiment data

JSONLogger to match standardised format

Gorsane et al., Towards a Standardised Performance Evaluation Protocol for Cooperative MARL, 
36th Conference on Neural Information Processing Systems (NeurIPS 2022)

Statistically robust experiment result aggregation

bit.ly/
id-marleval

Bettini et al. BenchMARL: Benchmarking Multi-Agent Reinforcement Learning (2023)

https://arxiv.org/pdf/2209.10485.pdf
https://github.com/facebookresearch/BenchMARL


Statistically robust experiment result aggregation

bit.ly/
id-marleval

Gorsane et al., Towards a Standardised Performance Evaluation Protocol for Cooperative MARL, 
36th Conference on Neural Information Processing Systems (NeurIPS 2022)

https://arxiv.org/pdf/2209.10485.pdf














RWARE tiny-4ag

FF-MAPPO for 4 minutes

Static dataset

BC

Robust analysisEnd-to-end example



bit.ly/
id-mava

Questions?
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bit.ly/
id-jumanji

bit.ly/
id-flashbax

bit.ly/
id-ogmarl

bit.ly/
id-marleval


