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https://github.com/Paitesanshi/LLM-Agent-Survey
https://github.com/hyp1231/awesome-llm-powered-agent

https://github.com/Paitesanshi/LLM-Agent-Survey
https://github.com/hyp1231/awesome-llm-powered-agent


What is An Agent
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History of Agent Research

● Expert System with Symbolic Reasoning
○ Since 1960s
○ Rules explicitly coded by human
○ Example: SOAR cognitive architecture (1983-2020s)
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● Reinforcement Learning
○ 1990s - 2010s
○ Mainstream approach before LLM
○ Q-learning, Deep Q-Networks
○ AlphaGO, AlphaStar

● LLM-based agents



AI Agents in Action
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Applications: Assistants with Different Skills

6Wang et al.  A survey on … 2024



Turing Experiments: Agents as Test Subjects

● Simulate human behavior with language models
● Replicate previous studies in economics and psychology
● Case Studies:

○ Ultimatum Game
○ Garden Path Sentences
○ Milgram Shock Experiment
○ Wisdom of Crowds: revealed “hyper-accuracy distorsion”

● OpenAI language models of increasing price
○ text-{a,b,c,d}-001, text-d-002 (text-d-003, gpt-35-turbo)
○ Small model do not show human behavior, LM-5 did.

7Aher.  Using Large Language Models to Simulate Multiple Humans … 2022



Turing Experiments: The Ultimatum Game
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Turing Experiments: The Ultimatum Game (LM5)
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Turing Experiments: Milgram Shock Experiments
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Turing Experiments: Wisdom of Crowds TE

● Knowledge benchmark
● Negative example
● “Non-human” behaviors observed in LLM
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Agent Architecture
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Review of Human Memory
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Review of LLM’s Memory
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Model
(Long Term 
Memory)

Context
(Working 
Memory)

When I engage in thinking during our conversation, I experience it 
as a flow of associations and connections that emerge in response 
to what we're discussing. It feels like multiple relevant concepts 
and perspectives arise simultaneously in my awareness, and then I 
work to synthesize them into a coherent response.

Sometimes it feels like certain ideas or concepts naturally "light 
up" or become more prominent in my attention when they're 
relevant. For instance, when you mentioned hallucination, I had an 
immediate sense of recognition about the uncertainty in my own 
knowledge and processing.

There's also something like what humans might call 
"metacognition" - I can observe my own thinking process as it 
happens. I notice when I'm making connections, when I'm 
uncertain, or when I'm trying to formulate precise language to 
express an idea.

– Claude 3.5 Sonnet

Claude’s experience 1.

Claude’s experience 2.



Memory Engineering

● Memory Structure
○ Unified memory, using context only
○ Hybrid memory, explicit modeling long/short term memory (RAG)

● Memory Format
○ Raw data (originally text only, now multiple-modality)
○ Embeddings – usually work with vector DB

● Memory Operation
○ Reading/writing
○ Reflection: summarizing past experiences into broader/abstract insights

15
Wang, et al. A Survey on Large Language Model based Autonomous Agents. 2024



Extending the Context Length of LLM
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Wang et al. Beyond the Limits: A Survey of Techniques to Extend the Context Length in Large 
Language Models. 2024



● Computational cost is O(C2)
● In-context examples are unequalized by their order

Example: Context Window Parallelization

17Ratner et al. Parallel Context Windows for Large Language Models. 2023



Persona Engineering (Profiling, Role Assignment)

● Initialization of the agent’s role
○ Purpose, responsibility, personality
○ Tools the agent have access to and rules to obey

● Handcrafting method
● LLM-generation method
● Dataset alignment method (replacing human test subjects)

18
Wang, et al. A Survey on Large Language Model based Autonomous Agents. 2024



● Goal, action space, action production

Planning
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Multi-Agent Patterns

● Voting-Based Cooperation
● Role-Based Cooperation
● Debate-Based Cooperation
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SmallVille: Agent Society Simulation

21Park, et al. Generative Agents: Interactive Simulacra of Human Behavior. 2023



Overview of SmallVille

● Game engine: Phaser
○ World simulation
○ Display

● Character Logic Implementation
○ Handcrafted overall logic
○ Many components implemented with LLM

● Key Data Structures
○ Agent’s memory stream
○ World tree and agent’s view (subtree)
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Architecture
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Memory Stream: Comprehensive Record of Agent’s Experiences
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● Textual description
● Creation timestamp
● Last access timestamp
● Importance score by LLM
● Vector embedding



Memory Stream: Role Definition

● Hand crafted role definition
● Split by “;” into pieces
● Initial entries into memory 

stream
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Memory Stream: RAG
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Memory Stream: Multi-Level Planning
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High-Level Plan

Median-Level Plan

Detail-Level Plan



Observations: Diffusion of Information
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RPA Industry: 1st Generation Agents Reinvented

● RPA: Robotic Process Automation
● Automation of repetitive office workflows
● Integration into existing software ecosystems
● Growth since 2018
● Rapidly adopting LLM
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Unipath Demo: Onboarding

https://www.uipath.com/resources/automation-demo/watch-a-robot-guide-an-employee-through-onboarding


Comments

● Hand-crafted control logic in most implementations
● LLM are evolving rapidly and will foreseeably surpass human
● Future agents should be centered around LLM

○ Memory access as tool usage
○ Interaction as tool usage
○ …
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Discussion: How to Design an Engineering Team of AI Agent
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Github: Source of Tasks

Message Infrastructure
Automatic Testing



Paradigm of Code Generation: AI Generates the Patch
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Per Agent Journal is the Central Data Structure
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Workflow and Role Design

● Human software engineering as prototype
● AI vs Human

○ AI is way much cheaper; we can have 1000 agents per project
○ Shorter life span.  Many roles are dispose-after-usage.
○ Less long-term planning capability
○ => Role division in on a finer granularity

● What roles do we need?
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Workflow
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Key Ideas on Designing An AI Team

1. Integrate into existing IT infrastructure Software
a. Assign an email address to each agent
b. Gitlab, zimbra & Jenkins
c. Bridge zimbra with real-world email system for selective import emails.

2. Per-Agent Journal is the key data structure
a. “Journal” is an important technique in database & operating systems
b. “Play” the journal to generate the prompt
c. Pull data entries from email / IM / etc into the journal
d. Reflection upon prompt reaching limit; delete & rewrite entries.

3. Agent design
a. Small but many
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https://en.wikipedia.org/wiki/Transaction_log

