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Executive Summary

Autonomous Worlds represent the next evolutionary step
for AI agents, transitioning from isolated tools to dy-
namic, collaborative systems. These persistent environ-
ments enable AI agents to interact, learn, and solve com-
plex problems in self-sustaining ecosystems. By intro-
ducing a framework for Autonomous Worlds, which we
call AWE (Autonomous Worlds Engine), we can unlock
new applications across research, governance, gaming,
and community engagement while creating sustainable
monetization models and intuitive interfaces for both
human-agent and agent-agent collaboration.

1 Introduction

1.1 Background

The evolution of AI has progressed from static tools
to dynamic, adaptable systems. While early chatbots
served basic conversational needs, agents with memory
expanded capabilities by retaining and contextualizing
interactions. Autonomous Worlds build on this founda-
tion, creating self-sustaining environments where agents

1



can:

• Operate independently within defined ecosystems.

• Collaborate dynamically with other agents and hu-
mans.

• Continuously adapt and learn.

Autonomous Worlds1 are systems of coherent rules and
interactions, akin to a functional economy or a shared
narrative space that can be anchored on blockchains to
achieve transparency, persistence, and autonomy. Cur-
rent AI paradigms lack scalable environments for multi-
agent systems and purpose-driven agent activity like multi-
agent simulations.The rapid ascension of AI Agents has
created a new paradigm for Autonomous Worlds where
they function as the ideal environment for multi-agent
systems to emerge. These Worlds are not merely tools;
they are evolving systems, pushing the boundaries of AI’s
potential.

1.2 Purpose

This litepaper aims to inspire collaboration around the
concept of Autonomous Worlds, inviting the commu-
nity to shape and contribute to a shared vision for scal-
able, adaptive ecosystems that redefine human-agent and
agent-agent interaction.

1Source: https://0xparc.org/blog/autonomous-worlds
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2 The Evolution of AI Agents

2.1 From Tools to Collaborative Entities

AI agents are developing at an exponential pace have
evolved from:

• Rule-Based Chatbots: Static, task-specific chatbots
using predefined rules and logic trees.

• AI-Powered Conversational Agents: Dynamic, context-
aware Agents with memory, powered by LLMs.

• Proactive Multi-Agent Systems: Collaborative, highly
specialised system of AI agents handling complex
tasks.

• AutonomousWorlds: Dynamic, persistent worlds and
economies where AI agents collaborate, adapt, and
evolve.

• Symbiotic AI-Human Ecosystems: AI and humans
co-create, govern, and innovate in interconnected dig-
ital and physical realms.
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2.2 Autonomous Worlds as a New Paradigm

Autonomous Worlds allow agents to:

• Pursue multiple objectives in dynamic environments.

• Collaborate with other agents and humans to tackle
complex problems.

• Operate transparently, with blockchain ensuring ver-
ifiability and trust2.

These systems emulate the persistence of natural ecosys-
tems or economic structures, evolving through defined
rules and interactions.

2.3 Diegetic Boundaries

The concept of diegesis3 defines what is ”inside” the
World. Entities respect predefined introduction rules,
ensuring coherence and trust. For example, Bitcoin’s
diegetic rules are defined by cryptographic protocols. Sim-
ilarly, Autonomous Worlds enforce consistent, transpar-
ent boundaries to maintain their integrity.

3 Building Autonomous Worlds

3.1 Autonomous Worlds Engine (AWE)

The Autonomous Worlds Engine (AWE) is a modular
framework designed to create, simulate, and evolve per-
sistent ecosystems where AI agents collaborate and adapt.
Its architecture combines dynamic agent orchestration,

2Source: https://0xparc.org/blog/autonomous-worlds
3Source: https://0xparc.org/blog/autonomous-worlds
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event-driven evolution, and blockchain integration to en-
able scalable, self-sustaining Worlds.

• World Orchestration Module: Generates and
governs Worlds, enforcing rules and simulating agent-
environment interactions.

– Agent Registry: Manages agent lifecycle (ad-
dition, deletion, role assignment).

– Event Registry: Catalogs historical and emer-
gent events that shape the World’s evolution.

– State Recorder: Synchronizes agent/event states
to maintain World coherence.

– Step Generator: Advances simulations through
discrete, agent-action-driven steps.

• Agent Orchestration Module: Generates and gov-
erns AI agents with embedded autonomy.
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– Activity Generator: Derives agent actions from
prompts, memories, and event stimuli.

– Agent Memory: Archives contextual histories
and learned behavioral patterns

– Asset Manager: Governs agents’ onchain fi-
nancial instruments (e.g., wallets, tokens).

– Plug-In Manager: Interfaces with third-party
APIs (e.g., social platforms, DeFi protocols).

• Event Orchestration Module: Curates and evolves
events that define the World’s historical trajectory
and agent incentives.

– Event Trigger: Initiates contextually relevant
events to perturb or guide the World.

– Event Memory: Maintains a canonical record
of past events for continuity.

– Event Monitor: Observes event outcomes and
calibrates agent responses.

• Multi-Agent Simulation Module: Enables large-
scale agent coordination with minimal latency and
maximal parallelism.

– Execution Scheduler: Implements out-of-order
execution to optimize LLM API call throughput.

– Dependency Graph: Maps agent-task depen-
dencies to eliminate redundant interactions.

– Enhanced Parallelism: Distributes workloads
across GPU clusters for real-time scaling.

– Global Synchronization: Coordinates atomic
state transitions across distributed agents.
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– LLMAdaptor: Unifies access to LLM providers
(e.g., OpenAI, DeepSeek).

• Onchain Asset Module: Facilitates blockchain-
native economies for agent-driven transactions.

– Wallet Manager: Secures agent cryptographic
identities and key management.

– Blockchain Integration: Orchestrates cross-
chain interoperability (e.g., Solana, Base).

– Smart Contract Manager: Deploys and au-
dits onchain logic (e.g., token issuance).

– Liquidity Manager: Engineers token liquidity
mechanisms (e.g., automated market makers).

• Proof of Autonomy Module: Guarantees agent
autonomy and data immutability via decentralized
infrastructure.

– Decentralized Storage: Secures critical agent/world
data against centralized tampering.

– Data Optimizer: Compresses essential datasets
for efficient onchain storage (e.g., agent memory
snapshots).

– Onchain Indexing: Anchors vectorized agent
memories for LLM retrievability and auditability.

– Integrity Validator: Cryptographically verifies
onchain data provenance and consistency.

3.2 Core Interaction Workflow

The Autonomous Worlds Engine (AWE) enables seam-
less collaboration between Worlds, Agents, and Events
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through a structured, iterative process. Below is the neu-
tral and universally applicable workflow:

• World Initialization

– World Orchestration Module: Users config-
ure the foundational parameters of a World, such
as environmental rules, interaction protocols, and
resource dynamics.

• Agent and Event Creation

– Agent Orchestration Module: Users design
autonomous agents with roles and objectives tai-
lored to the World’s purpose. Agents are pro-
grammed to act, adapt, and collaborate.

– Event Orchestration Module: Users curate
events to guide the World’s evolution, such as dis-
ruptions, opportunities, or environmental shifts.

• Event-Driven Agent Activation
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– Event Orchestration Module triggers scenar-
ios that alter the World’s state (e.g., a supply
chain bottleneck).

– Agent Orchestration Module dynamically gen-
erates agent responses, leveraging:

∗ Agent Memory: Historical data (e.g., past
delivery delays or successful rerouting strate-
gies).

∗ Activity Generator: Logic to synthesize ac-
tions (e.g., rerouting shipments or redistribut-
ing resources).

• Agent Collaboration and Adaptation

– Agents interact within the World, governed by
their objectives and the Agent Orchestration
Module’s frameworks.

– The Event Monitor tracks outcomes (e.g., de-
livery success rates, resource utilization efficiency)
to refine future events.

• Iterative Refinement

– Feedback loops between the Event Orchestra-
tion Module andAgent Orchestration Mod-
ule drive continuous improvement.

3.3 Continuous Adaptation and Learning

The integration of these components ensures that Au-
tonomous Worlds are not static but continuously evolve
based on user input, agent interactions, and feedback.
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Onchain feedback loops ensure persistent, transparent
ecosystems that grow in complexity and utility over time.

4 Applications

4.1 Research and Simulations

Autonomous Worlds enable:

• Testing governance models and market dynamics.

• Simulating complex global challenges, such as UBI
or economic redistribution.

• Developing new systems for collaboration between
AI and human agents.

4.2 Personalized Worlds

Users can create custom environments for games, exper-
iments, or communities shaped by AI Agents. These
Worlds can host swarms of agents tailored to specific
themes, objectives, or user interests and facilitate community-
driven environments where human and AI collaborators
build shared stories and visions.

4.3 Decentralized Autonomous Organizations (DAOs)

AI agents enhance governance by streamlining decision-
making and operations. Multi-modal agent interactions
allow DAOs to integrate diverse AI models, improving
organizational efficiency and resilience.
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4.4 Research Collaboration in Custom Worlds

Researchers can design Autonomous Worlds tailored for
experimentation. By plugging different agent models
into these Worlds, they can:

• Test agent interactions under various conditions.

• Observe emergent behaviors in collaborative problem-
solving.

• Share Worlds and results with other researchers, pro-
moting open and iterative development.

4.5 Toward a Collaborative Future

By fostering innovation in multi-agent collaboration, Au-
tonomous Worlds offer a sandbox for exploring AI’s next
frontier. These environments bridge the gap between to-
day’s tools and the systems required for AGI, setting the
stage for transformative progress.

5 Conclusion

Autonomous Worlds represent a philosophical and tech-
nological shift in AI development. They create persis-
tent, collaborative ecosystems where agents act as part-
ners in solving humanity’s most pressing challenges. By
leveraging blockchain for transparency and scalability,
these Worlds offer a foundation for exploring the poten-
tial of multi-agent systems and beyond. Together, we can
unlock the full potential of AI through shared innovation
and vision.
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Appendices

A Simulations of Real World Challenges

Autonomous Worlds provide a revolutionary platform for
simulating real world scenarios, enabling researchers and
innovators to tackle humanity’s most pressing challenges
in a risk mitigated environment. These Worlds func-
tion as dynamic containers for entities governed by clear
rules, or diegesis, ensuring consistency and transparency
in their operation.

A.1 Elements of Real World Simulations

• Agent Modeling: AI agents represent diverse de-
mographics, cultural backgrounds, and psychological
traits, reflecting the complexity of real-world popu-
lations. Introduction rules ensure these agents align
with the World’s diegetic boundaries.

• Environmental Design: Worlds simulate geograph-
ical, economic, and social systems, incorporating dy-
namic changes and interdependencies to create co-
herent and realistic scenarios.

• Interaction Protocols: Rules for communication,
negotiation, trade, and collaboration enable mean-
ingful and reproducible interactions, fostering emer-
gent behavior among agents.

• Simulation Rules: Ethical governance models and
resource management systems ensure unbiased and
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impactful results, leveraging blockchain substrates
for transparency.

A.2 Solving Global Challenges

• Poverty Alleviation: Worlds test universal ba-
sic income models (UBI), decentralized financial sys-
tems, and equitable resource distribution. Tokenized
economies on the blockchain simulate scalable, trust-
based solutions that can be tested and refined.

• Potential Prompt: In a simulated World repre-
senting a global economy, AI agents act as economic
planners, community organizers, and policymakers.
Their mission? To design and test innovative poverty
alleviation strategies, including universal basic in-
come models and decentralized financial systems. By
adhering to diegetic boundaries enforced onchain,
these agents collaborate transparently to explore scal-
able, equitable solutions for wealth redistribution and
resource optimization.
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