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AReaL 1.0: 
Asynchronous RL Is Efficient for LLM Post-Training.
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RL for LLM Post Training
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RL Training: Sync vs. Async
• Rollout generation: The policy LLM produces responses from a batch of  prompts using 

generative inference.
• Reward computation: Using prompts and generated responses, the critic computes their 

values, the reference policy computes their reference log probabilities, and the reward 
model computes their rewards, potentially with functions executed in a sandbox.
• Training: The policy LLM are updated via gradient based optimization, using the batch of  

data produced by previous stages and the reward function.
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AReaL: 
Asynchronous Reinforcement Learning for Efficient and Scalable Language Reasoning

[NeurIPS 2025]
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ASearcher: 
Beyond Ten Turns: Unlocking Long-Horizon Agentic Search with Large-Scale Asynchronous RL

[ICLR 2026]
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AReaL-DTA: 
Dynamic Tree Attention for Efficient Reinforcement Learning of  Large Language Models

[Arxiv. 2602.00482]
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AReaL-Hex:
Accommodating Asynchronous RL Training over Heterogeneous GPUs

• Computation by itself  is heterogeneous:
• LLM inference is still I/O bounded;
• LLM Training is computation bounded.

• The communication volume is significantly 
reduced compared with standard pretraining: 
• Inference workers only needs to fetch 

weights after the training workers 
conducted SGD updates. 

[Arxiv. 2511.00796]
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AReaL-Hex
Accommodating Asynchronous RL Training over Heterogeneous GPUs

Throughput breakdown under the same cost

Cost with the same end-to-end throughput
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AReaL 2.0: 
Agent-centric Platform to Support Flexible Online RL.
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Agent-Centric Online RL Infra
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• Routing:
• Route requests to different workers.

• Data proxy
• Agent session lifecycle.
• Tokenization consistency.
• Rollout interruption.
• Backend compatibility (vllm/sglang).
• Data storing and transmission.

AReaL 2.0 Inference:
Agentic Inference with Comprehensive Data Proxy
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AReaL 2.0 Training:
RL Training as a Light-weight Flexible Dynamic Micro-Service

• RL training:
• A lightweight online 

micro-service.

• Online RL paradigms: 
• Training worker as plugin 

on demand.
• Multi-agent online RL 

training.
• In-context RL for agent 

service.
• On policy distillation. 
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AI Assisted Development
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Summary:
• In AReaL 1.0, we show that asynchronous RL is efficient：

ü ASearcher: asynchronous multi-turn RL beyond ten turns.

ü AReaL-DTA: effective system optimization with tree attention.

ü AReaL-Hex: effective scheduling of  asynchronous RL under heterogeneity.

• Our roadmap for AReaL 2.0, an Agent-Centric Platform to Support Flexible RL Paradigms:
q Agentic inference with comprehensive data proxy.

q Agentic RL training as a light-weight flexible dynamic micro-service.

q AI assisted development for the open-source community.

• Lots of ongoing research based on AReaL open-source community could be more 
impactful if  they could be presented at PyTorch Day. 


