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≠ 50 hours
RL training

AReaL: A Large-Scale Asynchronous Reinforcement 

Learning System for Language Reasoning

Challenge 1: Significant GPU idle times during 

inference/generation when lengths vary
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Challenges of Sync. RL Systems
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Length Distribution

The majority of rollouts are shot

…, while some may be super long

Challenge 2: Hard to scale up
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Fully asynchronous RL in AReaL
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Rollout Interruption 
& Parameter Update

Full Trajectory

Both training and inference achieve full GPU utilization

Updating new 
parameters immediately

Starting training as long as 
a new batch arrives

Cross-Version 

Trajectories

Keys to the challenges: 

1. Continuous Rollout Batching with Interruption

2. Disaggregated and Overlapped Training & Inference
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Algorithmic Challenges

•Data Staleness

Data generated from old policies impedes efficient learning.

•Inconsistent Policy Versions

Interrupted trajectories involve segments generated from different 

policy versions, which violates the PPO objective.

•Staleness-Aware Training

Control the maximum staleness with algorithm-system co-design.

•Decoupled PPO objective

2x Higher Effective Training Throughput 
Compared with veRL

2x Convergence Speed in Competitive 
Programming Tasks 

Both algorithm modifications are imperative 
to async. RL performance
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