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ABSTRACT

Recently, remarkable progress has been made in automated task-solving through the use of multi-
agents driven by large language models (LLMs) However, existing works primarily focus on simple
tasks, lacking and i tasks mainly due to the hallucination
problem. This kind of hallucination gets dmpllhed infinitely as multiple intelligent agents interact
with each other, resulting in failures when tackling complicated problems. Therefore, we introduce
MetaGPT, an innovative framework that infuses effective human workflows as a meta programming
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approach into LLM-driven multi-agent collaboration. In particular, MetaGPT first encodes Standard- @ o —— SSos
ized Operating Procedures (SOPs) into prompts, fostering structured coordination. And then, it further Ir— VI / I“
mandates modular outputs, bestowing agents with domain expertise paralleling human professionals [ T DR ole ey Lot ekt s e gk e

Y
to validate outputs and reduce compounded errors. In this way, MetaGPT leverages the assembly line I —“/ r_/ IN T2 s s e i P sy oot My digod o kg ot ( 70 D ~O 7 I\

work model 0 asign diverse oles 0 various agents, ths extablishing a framework that can effctively il T ——— T

and complex multi problems. Our experiments conducted Py s
on collaborative software engineering tasks illustrate MetaGPT's capability in producing comprehen- ( | / ? ) e . s s 3
sive solutions with higher coherence relative to existing and chat-based multi-ag ; i Q N—/ "('
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systems. This underscores the potential of incorporating human domain knowledge into multi-agents,
thus opening up novel avenues for grappling with intricate real-world challenges. The GitHub
repository of this project is made publicly available on: https://github. com/geekan/MetaGPT
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1 Introduction

arXiv

Multi-agent systems that utilize Large Language Models (LLMs) offer remarkable prospects for replicating and
enhancing human workflows. However, existing systems tend to oversimplify the complexities inherent to real-world
applications, as illustrated in recent studies [10, 11, 12, 13, 14, 15, 16], These systems primarily struggle to foster .
effective through and tool-based i i which leads to such as achieving
coherent ineractions, mitigating unproductive feedback loops, and guiding meaningfal collaborative engagemems (11,
12,35, 17, 29]. Multifaceted workflows demand Operating (SOPs) to ensure
efficacy. A and i ion of real- wor]d practices is essential. Addressing these prevalent
limitations and integrating these insights can facilitate the emergence of an innovative paradigm in the design and
organization of LLM-based multi-agent systems, thereby enhancing their effectiveness and applicability.
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Furthermore, through prolonged collaborative practice, humans have developed wndely ﬂccepled SOPs across iy
domains[1, 2, 3]. These SOPs play a critical role in ask

instance, in software engineering, the waterfall methodology delmemm orderly phases of reqmremenh analysis, syslem
design, coding, testing, and deliverables. This consensus workflow enables effective collaboration among multitudes
of engineers[1, 2]. Moreover, human roles possess specialized expertise tailored to their assigned responsibilities:

*Chenglin Wu (E-mail: ai) is the ling author with Deep’ , 361000, China
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From now on, act as a security reviewer. Pay close attention to the security details of

any code that we look at. Provide outputs that a security reviewer would regarding
the code.

RIVYFTOH (ARBEELS)

You are going to pretend to be a Linux terminal for a computer that has been

compromised by an attacker. When I type in a command, you are going to output the
corresponding text that the Linux terminal would produce.

[1] Jules White, Quchen Fu, Sam Hays, Michael Sandborn, Carlos Olea, Henry Gilbert, Ashraf Elnashar, Jesse Spencer—Smith, Douglas C. Schmidt,
A Prompt Pattern Catalog to Enhance Prompt Engineering with ChatGPT, arXiv:2302.11382, 2023
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