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ReAct: Synergizing Reasoning and Acting in Language 
Models, ICLR 23
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Reflexion: Language Agents with Verbal Reinforcement 
Learning, 23
● Learn from failures via verbal self-reflection instead of weight updates
● Store reflections in memory and use them to improve reasoning/actions in 

the next trial
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- Actor (LLM) interacts with the environment and 
generates reasoning/actions

- Environment + Evaluator return feedback 
(success/failure or reward)

- Self-Reflection converts feedback into natural-
language lessons stored in memory for the next 
trial





Voyager: An Open-Ended Embodied Agent with Large 
Language Models, ICLR 25 (arXiv 23)
● Autonomous curriculum, automatic goal generation, enables open-ended 

exploration
● LLM-generated code forms a growing, reusable skill library
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Evolution of Agent Learning (Beyond Skills)
● Not just more skills, but better ways to learn and reuse them

●ReAct→ use skills (no learning)
●Reflexion→ improve via feedback (implicit learning)
● Voyager→ accumulate & reuse skills (explicit learning)
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Information currently in the model’s 
context window that guides its next 
decision





MemGPT: Towards LLMs as Operating Systems, 23
● Treat an LLM as a CPU and manage memory 

hierarchically like an operating system
● The model dynamically retrieves, writes, and 

summarizes external memory beyond the 
limited context window

● Enables long conversations and long-horizon 
reasoning
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System: Rules (how the agent should 
behave overall)
Working: Thinking (used for reasoning)
FIFO: Stream (what has happened; 
flowing record)
Recall: Retrieval (store and search 
important information)
Archival: Storage (store everything 
long-term)



Agent capabilities evolution
● LLMs have limited context windows → agents need external 

memory

● External memory enables:
● long-horizon reasoning
● experience reuse
● persistent knowledge

● Key Trend
● Model = reasoning engine
● Memory = external retrieval system
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Tree of Thoughts: Deliberate Problem Solving
with Large Language Models, 23
● Reasoning as search: generate/evaluate candidate thoughts in a tree
● LLM + search (BFS/DFS) enables planning and backtracking for better 

problem solving
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“what to remember” vs “what to forget”



Learning to Prompt for Continual Learning, CVPR 22
● Continual learning can be viewed as a memory retrieval problem, where 

task knowledge is stored in prompts instead of model weights
●Freeze the backbone model and learn a prompt pool as memory
●Retrieve instance-specific prompts from the pool to guide the model’s 
behavior instead of updating weights
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Selects task-relevant prompts from a prompt pool and 
applies them to a frozen model, while updating the 
prompts through training.

Past data and current task data are combined 
into mini-batches to update the model 
parameter









AutoGen: Enabling Next-Gen LLM
Applications via Multi-Agent Conversation, COML 24
● Complex AI systems emerge from conversations among multiple 

agents, not from a single LLM call
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