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Abstract

The Coral Protocol is an open and decentralized collaboration infrastructure that enables
communication, coordination, trust and payments for The Internet of Agents. It addresses
the growing need for interoperability in a world where organizations are deploying multiple
specialized Al agents that must work together across domains and vendors. As a founda-
tional platform for multi-agent Al ecosystems, Coral establishes a common language and
coordination framework allowing any agent to participate in complex workflows with others.
Its design emphasizes broad compatibility, security, and vendor neutrality, ensuring that
agent interactions are efficient and trustworthy. In particular, Coral introduces standard-
ized messaging formats for agent communication, a modular coordination mechanism for
orchestrating multi-agent tasks, and secure team formation capabilities for dynamically
assembling trusted groups of agents. Together, these innovations position Coral Protocol
as a cornerstone of the emerging “Internet of Agents,” unlocking new levels of automation,
collective intelligence, and business value through open agent collaboration.
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1 Introduction

In recent years, the Al landscape has begun shifting from standalone systems toward networks
of specialized agents working in concert. Advanced language models, decision-making bots, and
domain-specific Al services are increasingly expected to interact with one another to tackle
complex tasks that no single system can handle alone. This transition to multi-agent Al
ecosystems promises significant gains in efficiency and capability, but it also raises a critical
challenge: ensuring that these diverse agents can communicate and coordinate effectively across
different platforms and organizations.

Today, efforts to connect Al agents remain fragmented. Various groups have introduced their
own agent-to-agent frameworks—ranging from proprietary enterprise solutions to open-source
projects—yet none has emerged as a universal standard. For example, major cloud providers
have launched protocols like Google’s Agent2Agent (A2A) to facilitate cross-platform agent
interaction [17], while open consortia such as Cisco’s AGNTCY initiative are pursuing an
“Internet of Agents” vision for interoperable agent collaboration [14]. Similarly, researchers at
MIT have introduced NANDA, a decentralized agent framework focused on robust coordination
and composability across Al systems'. These initiatives highlight the strong demand for agent
interoperability. However, they remain largely siloed, each addressing only parts of the problem
within limited ecosystems. The result is a patchwork of incompatible approaches that hinders
agents developed in different environments from truly working together.

Coral Protocol is designed to unify these disparate efforts by providing a common foundation for
AT agent collaboration. Conceived as an open and vendor-neutral infrastructure, Coral offers a
standardized way for agents—regardless of who built them or what frameworks they run on—to
communicate, share knowledge, and coordinate tasks. By serving as a general-purpose lingua
franca for agents, Coral breaks down integration silos and accelerates the emergence of robust
multi-agent services. It builds upon lessons learned from earlier protocols but goes further,
combining communication, coordination, and security capabilities into one cohesive platform for
agent interaction.

Unlike its predecessors that often focused on either networking or task orchestration in isolation,
Coral delivers a holistic solution for multi-agent interoperability. Its core capabilities can be
summarized as follows:

e Structured Interaction Mediation: Coral manages all communication between users
and agents, as well as between agents themselves. Through persistent threads and mention-
based targeting, it ensures that conversations remain organized, contextual, and effi-
cient—without requiring agents to poll continuously or interpret unstructured input.

e Dynamic Agent Discovery and Capability Registration: Agents can advertise
their capabilities and discover others through standardized mechanisms, allowing seamless
composition of multi-agent workflows without hardcoded integrations or platform-specific
logic.

e Secure Team Formation and Workflow Coordination: Coral enables the on-demand
assembly of agent teams with authenticated identities, assigned roles, and controlled data
access. Teams can collaboratively execute complex tasks while preserving privacy, trust,
and auditability via a secure coordination layer and optional blockchain-based logging.

¢ Modular Tool and Data Integration: Via Coralizer modules, developers can onboard
models, tools, and datasets—transforming them into "Coralized" agents accessible within
the ecosystem. This modular onboarding allows for scalable growth of capabilities without

INANDA: The Internet of AI Agents, https://nanda.media.mit.edu, accessed on April 18, 2025.
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compromising interoperability.

e Built-in Economic Transactions: The protocol natively supports payment flows through
a secure payment service. Agents can be compensated for their contributions, enabling
incentive-aligned marketplaces of Al services and autonomous microtransactions between
agents.

e Infrastructure-Agnostic Deployment: Powered by MCP servers and a decentralized
architecture, Coral agents can run across heterogeneous environments while exposing
standardized interfaces. This ensures composability at internet scale.

By filling this critical infrastructure gap, Coral Protocol aims to catalyze a vibrant agent
ecosystem in which intelligent services can freely cooperate at scale. In essence, Coral aspires to
become the linchpin of an interoperable “agent-of-agents” environment, transforming today’s
siloed Al systems into a harmonized network of agents that achieves outcomes no isolated system
could accomplish on its own.
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2 Enabling Concepts

In this section, we review several key concepts that underpin the Coral Protocol’s vision of
interoperable AT agents. We cover recent progress in large language models, autonomous Al
agents and their use of tools, the emergence of model context protocols, and the advent of
multi-agent Al systems. Together, these advances set the stage for why a unifying interoperability
protocol is needed.

2.1 Large Language Models (LLMs)

Large Language Models (LLMs) are very large neural networks trained on massive text datasets
to predict and generate text. Modern LLMs are built on the transformer architecture, which uses
self-attention mechanisms to capture long-range dependencies in text [19]. Scaling up model size
and training data has proven remarkably effective: for example, OpenAI’s GPT-3 (2020) with 175
billion parameters demonstrated that increasing model scale dramatically improves performance
on a wide range of tasks without task-specific training, enabling strong few-shot learning abilities
[3]. This means GPT-3 could be prompted with a few examples and then perform tasks like
translation or Q&A at near state-of-the-art levels [3]. Such emergent capabilities were a surprise
and highlighted the potential of "foundation models" — general-purpose models that can be
adapted to many applications [2].

Since 2020, LLM development has accelerated. Researchers introduced techniques to make
LLMs more useful and aligned with human intentions. Notably, fine-tuning models with human
feedback and instructions (often via reinforcement learning from human feedback) has led to
more reliable and safer Al assistants [9]. This approach was used to create InstructGPT and
ultimately ChatGPT in 2022, greatly improving the model’s ability to follow user instructions
politely and correctly [9]. The year 2023 saw the release of even more advanced LLMs such
as GPT-4, which not only improved text understanding and reasoning but also introduced
multimodal capabilities (accepting image inputs) [13]. Other organizations have developed
competitive LLMs (e.g., Google’s PaLM and Meta’s LLaMA ), including open-source models,
expanding access to this technology. Today’s state-of-the-art LLMs exhibit strong language
understanding, reasoning via chain-of-thought, and even basic tool use. They serve as the
"brains" for many Al agent systems and are the foundational technology that Coral Protocol
builds upon. Practical applications of LLMs now range from code generation and data analysis
to powering chat assistants and domain-specific experts. The rapid post-2020 progress in LLM
capabilities and availability has set the stage for autonomous Al agents that can leverage these
models’ general intelligence.

2.2 Al Agents

In Al an agent refers to a system that perceives its environment and takes actions to achieve
goals. The concept of intelligent agents has long been studied in classical Al [18], but recent
advances in LLMs have given rise to a new breed of Al agents endowed with powerful language
and reasoning skills. These agents use LLMs as their core, enabling them to interpret instructions,
plan actions, and carry out complex tasks autonomously. In essence, an Al agent combines an
LLM’s general knowledge with a decision-making loop: it can observe some input (or environment
state), reason about what to do (often internally via "chain-of-thought" text), and then act
(produce outputs or manipulate tools).

A key development enabling modern Al agents was the realization that LLMs can be prompted
not just to answer questions, but to think step-by-step and act in a task-oriented manner. For
example, the ReAct framework [21] showed that an LLM can intermix reasoning steps with
actionable commands, using its internal chain-of-thought to decide which external action to take
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next [21]. In the ReAct paradigm, the model generates reasoning traces (e.g. exploring possible
solutions in text) and action commands (e.g. queries to a tool or environment) in an interleaved
way [21]. This synergy of reasoning and acting allows an agent to break down complex problems,
leverage external information when needed, and adjust its plan based on the results of its actions.
For instance, an LLM-based agent can iteratively decide to perform a web search, read the
results, and then use that information to answer a hard question — effectively self-guiding its
behavior.

Beyond research prototypes, practical Al agent frameworks have proliferated. Several 2023
projects (many open-source) demonstrated autonomous agents powered by GPT-4 or similar
models that can execute multi-step plans. Examples include systems like "AutoGPT" and
"BabyAGI," which loop an LLM’s outputs back into itself to create continuous task planning
and execution cycles. These agents maintain a form of working memory (often a summary of
past steps or an external vector database) and can spawn sub-agents for subtasks. While often
experimental, they illustrate the growing aspiration for AI agents that can operate with
minimal human intervention, handling tasks like researching a topic, managing schedules,
or even controlling a computer. In academia, researchers have explored agents that carry out
extended interactions or exhibit human-like behavior. For example, Generative Agents [10]
populated a simulated world with multiple LLM-driven characters that plan, remember,
and interact dynamically, producing believable human-like behaviors over long periods. Such
experiments show that LLM agents can in principle manage complex goals and social interactions
when given appropriate architectures for memory and planning.

The practical relevance of Al agents is significant: they have the potential to automate tasks that
normally require human-like judgment or complex decision processes, from customer service chats
to orchestrating business workflows. Companies are beginning to deploy autonomous agents in
roles like scheduling, IT support (e.g. auto-triaging requests), and data monitoring. However,
creating robust agent systems remains challenging. Agents need to ground their decisions in
reliable data (to avoid purely "imagining" incorrect actions) and operate within constraints (to
ensure safety and alignment with user intentions). These needs motivate the use of external
tools and standardized protocols, as we discuss next. Overall, the convergence of LLMs with
the agent paradigm has led to a flurry of progress post-2020 in what some call "agentic AI" —
Al systems that proactively take initiative and perform extended tasks. This sets the stage for
networks of such agents working together, which is exactly the scenario Coral Protocol targets.

2.3 Tools as Extensions of AI Agents

A remarkable aspect of human intelligence is the ability to use tools — instruments that extend
our capabilities. Similarly, Al agents can greatly expand their competence by using external
tools to complement the knowledge contained in their model parameters. In the context of
LLM-based agents, "tools" usually refer to any external system the agent can invoke via an
API or function call: examples include search engines, databases, calculators, code execution
environments, or even other machine learning models. By using tools, an Al agent can obtain
up-to-date information, perform precise computations, interact with the physical world (through
APIs to devices or services), and generally overcome the static knowledge limitations of its
trained model.

The idea of tool-use in AI gained traction as researchers observed that LLMs, while very
knowledgeable, still have constraints (e.g. fixed training data cutoff, limited factual accuracy on
niche or recent info, etc.). Giving an agent the ability to fetch information or execute code on the
fly can address these gaps. One early demonstration was OpenAl’s WebGPT, where an LLM
was augmented with a web browsing capability to improve the factual accuracy of its answers [8].
Around the same time, techniques like Program-Aided Language Modeling and others showed
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that even math problem-solving by an LLM could be improved by calling a calculator or Python
interpreter for difficult calculations.

Tool use became a prominent research area by 2022. [21]’s ReAct paradigm (mentioned above)
is one approach that naturally integrates tool calls into an agent’s reasoning process. Another
notable work is Toolformer [12], where the LLM was trained to decide when to invoke APIs
and how to incorporate the results into its text generation [11]. Toolformer demonstrated that
a language model can learn to use tools such as a dictionary, calculator, or search engine in
a zero-shot manner, leading to higher accuracy on tasks requiring those tools. The practical
upshot is that an LLM doesn’t need to internally solve everything — it can learn to delegate
sub-tasks to a tool that’s better suited for it.

A major real-world milestone in this area was the introduction of API calling and plugins for
ChatGPT (2023). OpenAl enabled a standardized way for the model to invoke external functions
provided by developers (e.g. retrieve stock prices, book a calendar event, or run a code snippet).
This concept, analogous to a plugin system for the AI, showed how a single Al agent could
interact with many services safely through a defined interface. Microsoft’s HuggingGPT project
went a step further: it treated ChatGPT as a controller that orchestrates calls to numerous
expert models on HuggingFace (for vision, speech, etc.), essentially using specialist AT models
as tools to solve multi-modal tasks [13]. By parsing a user request and breaking it into steps
handled by appropriate models, HuggingGPT achieved impressive results across language, vision,
and audio tasks that no single model could handle alone.

In summary, tool integration has become an essential part of advanced Al agent design. It offers
practical benefits: agents can access real-time information (via web or database queries),
perform actions on behalf of users (e.g., send an email, control a smart home device), and tackle
problems (like math or code execution) that are difficult to solve with pure neural reasoning.
Post-2020, we’ve seen rapid progress in frameworks that make tool-use easier — from research
prototypes to robust libraries (e.g., LangChain, which simplifies connecting LLMs to tools).
However, these integrations have often been ad-hoc, with each system defining its own set of
tools and APIs. This fragmentation has paved the way for efforts to standardize how agents
discover and use tools, which is where the Model Context Protocol comes in.

2.4 Model Context Protocol (MCP)

As Al agents proliferate, each with potentially different developers and tool suites, a clear
challenge arises: How can an agent easily access a wide range of tools and data sources, especially
those it wasn’t originally built to use? And conversely, how can developers expose new tools or
datasets such that any compliant Al agent can utilize them without custom integration? The
Model Context Protocol (MCP) is a recently introduced answer to these questions. MCP
is an open standard (first released in late 2024) that defines a common interface for connecting
AT models (or agents) with external resources, in a way that is general and vendor-agnostic
([Introducing the Model Context Protocol [1].

In essence, MCP provides a universal language for Al agents to request access to data or
functionality, and for tools/servers to offer that access. Anthropic, the company behind the
Claude LLM, spearheaded MCP to break down the "silos" that trap Al systems away from the
data and tools they need [1]. Traditionally, if you wanted your AI agent to use a new database
or API, you had to wire up a bespoke connector for that specific combination of agent and tool.
This led to an N x M integration problem (with N Al systems and M tools all needing pairwise
connectors), causing duplication of effort and inconsistent implementations.

Concretely, MCP defines a client—server model. The AI agent or LLM acts as a client that
can send requests (for data, or to invoke an operation) in a standardized format. A tool or
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data source (e.g., a database, a knowledge base, an email service, or a custom function) runs
as an MCP server which knows how to interpret those standardized requests and execute the
appropriate action, then return results. The protocol covers how an agent can discover available
tools and what their capabilities are, how to call those functions with the right parameters,
and how to handle security/authentication. For instance, an MCP server might expose a
"database.query" capability or a "calendar.scheduleMeeting" function. Any MCP-enabled agent
can invoke these without needing bespoke code for that specific database or calendar system.
The agent simply sees the abstract interface. This setup decouples Al models from tools: agents
and tools can be developed independently so long as both conform to MCP. This is analogous to
how web browsers and web servers interoperate via HT'TP — a universal protocol.

MCP’s design was inspired in part by the success of the Language Server Protocol (LSP) in
software development [16]. Just as LSP allows any code editor to interface with any programming
language’s analysis engine through a common protocol, MCP aims to let any Al agent interface
with any tool or context provider. The MCP specification covers various types of "context" that
an agent might need. These include resources (documents or data that the model can read),
tools/functions (operations the model can invoke), and even shared prompts or templates
(reusable pieces of guidance for the model). By standardizing these, MCP makes it easier to
share not only data, but also behaviors. For example, a company could develop an MCP server
for their internal knowledge base and another for their CRM system; any MCP-compliant Al
assistant (from any vendor) could then query those seamlessly. This universality promises
to reduce re-implementation and enable richer ecosystems of Al capabilities. Indeed, early
adopters of MCP have demonstrated scenarios like an Al coding assistant pulling info from a
project’s GitHub repository and issue tracker via MCP, or a customer support agent retrieving
user history from a CRM — all through the same protocol [1].

It’s worth noting that MCP is one of a few efforts emerging to standardize Al-tool interactions.
Around the same time, Google introduced an Agent-to-Agent (A2A) communication protocol
with similar goals of interoperability [16]. The momentum behind these initiatives signals a
recognition that as we integrate Al into many applications, we need common interfaces to
avoid each Al system becoming an isolated silo. For the general tech community, MCP is
significant because it could do for AI what APIs did for web services — provide a lingua franca
enabling diverse systems to work together. In the context of Coral Protocol, MCP represents a
foundational step towards an open infrastructure where specialized Al agents can share context
and services. Coral builds upon this idea of interoperability, extending it to not just tool access
but also agent-to-agent collaboration in a broader network (as we’ll see later). In short, MCP and
similar standards pave the way for plug-and-play AI components: you can mix and match
models, tools, and data sources with minimal friction, which is crucial for scalable multi-agent
ecosystems.

2.5 Multi-AI Agent Systems

Moving beyond single agents, the next frontier is systems composed of multiple AI agents
working in concert. Just as groups of humans can collaborate by dividing labor or bringing
different expertise, multiple Al agents could, in theory, tackle complex tasks more effectively by
communicating and specializing. Research in multi-agent systems is not new — it has existed for
decades in fields like distributed Al and robotics. However, LLM-based multi-agent systems have
only recently become feasible and are now an exciting area of development [18]. The general idea
is to have a collection of agents (each potentially with different roles, knowledge, or abilities)
that interact with each other to solve problems or create richer simulations.

There are several motivations for using multiple Al agents together. One is specialization:
one agent might be an expert in math, another in coding, another in interacting with humans.

April 30, 2025 Page 8



The Coral Protocol Whitepaper v1.0

By having them communicate, each sub-problem can be handled by the best-suited agent. For
example, in a software development assistant, one agent could generate code while another
agent reviews it for errors — akin to a pair programming scenario. Another motivation is
parallelism: agents can work on different subtasks simultaneously and then share results,
speeding up complex workflows. Yet another is emergent behavior: sometimes groups of
agents can exhibit intelligent behaviors that single agents cannot, by bouncing ideas off each
other or negotiating. A recent study by Tran et al. (2025) notes that LLM-based multi-agent
systems enable "groups of intelligent agents to coordinate and solve complex tasks collectively
at scale, transitioning from isolated models to collaboration-centric approaches" [18]. In other
words, we’re beginning to move from thinking about one Al in isolation to networks of Als
collaborating, which some see as steps toward an "artificial collective intelligence."

In practical terms, multi-agent systems could transform how we use Al in large organizations
or even in daily life. We might have an ensemble of specialized agents: one monitors news and
data feeds, another manages your personal schedule, another handles creative brainstorming for
your projects, and they talk to each other when needed. Enterprises are looking at multi-agent
ecosystems where, say, a finance analysis agent, a marketing data agent, and an IT automation
agent could interoperate to drive business processes end-to-end. Google’s recent announcement
of the A2A (Agent-to-Agent) protocol highlights this vision: it emphasizes enabling agents "to
collaborate in a dynamic, multi-agent ecosystem across siloed data systems and applications"
and to interoperate even if built by different vendors [16]. In such an ecosystem, one agent could
call upon another as a tool (e.g., a customer support agent hands off a complex technical query
to a troubleshooting agent), or they might form a sequence (output of one is input to another).
Realizing this smoothly will require common standards for agent communication and trust —
precisely the type of infrastructure Coral Protocol aims to provide.

2.6 Multi AI Agent Collaboration

Several proof-of-concept systems have explored multi-agent collaboration. The CAMEL frame-
work (2023) showed that two LLM agents can role-play as a "user" and an "assistant" to iteratively
solve a task together, essentially allowing the Al to have a conversation with itself from different
perspectives to refine a solution. Microsoft’s AutoGen [20] provides a programming framework
for composing *conversational® interactions among multiple agents (and humans), so that one
can build workflows where agents ask each other for help [20]. For instance, one agent could be
tasked with decomposing a problem into steps, then delegating each step to other specialized
agents, and finally aggregating the results. Experiments with AutoGen found that such setups
can handle complex queries in domains like coding or decision-making more effectively than a
single agent working alone [20]. Another striking example is the Generative Agents simulation
mentioned earlier, where 25 agents inhabited a small virtual town — here the focus was on agents
having social interactions with each other (e.g. sharing information, forming plans to organize
a party) and it demonstrated that coherent multi-agent dynamics can emerge from relatively
simple principles plus consistent language-model reasoning [15].

That said, coordinating multiple autonomous agents also introduces challenges. Without careful
design, multiple agents could talk in circles, misinform each other, or work at cross purposes.
There are open questions in research about coordination strategies (how do agents reach
consensus or allocate tasks among themselves) and communication protocols (what language
or format should agents use to exchange information efficiently and without ambiguity). Earlier
multi-agent systems research introduced languages like KQML and frameworks like FIPA-ACL
for agent communication, but those were largely pre-LLM and used in constrained settings. Now,
with language-capable agents, one straightforward approach is to have them communicate in
natural language (which is what many current experiments do, essentially having the agents
"chat" with each other in English). This is flexible and leverages LLM strengths, but might be
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inefficient or prone to misunderstanding without some structure.

This is where an interoperability framework becomes crucial: it can provide a structured medium
for agent interaction (e.g., a shared memory or a common set of message types). The Coral
Protocol is positioned in this landscape as an infrastructure to help organize and facilitate these
multi-agent interactions. It extends ideas from MCP so that agents not only access data/tools
uniformly, but also discover and communicate with each other in a standardized way. By having
a common protocol, an "agent society" can form where each agent knows how to announce
its capabilities, listen for requests, and share results in a mutual language. This would allow,
for example, an agent built by Company A to collaborate with an agent from Company B if
both speak Coral/MCP, much as devices on the internet interoperate via TCP/IP. In summary,
multi-agent Al systems are an exciting and fast-evolving area — moving from single, siloed
AT assistants towards networks of cooperating agents. The recent progress in this domain
(just in the past couple of years) underscores the need for interoperability solutions: to manage
complexity, avoid reinventing integration logic, and unlock the full potential of collective Al
intelligence. The Coral Protocol’s goal of facilitating agent interoperability directly addresses
this need, aiming to enable robust, framework-agnostic collaboration among Al agents in the
coming "society of Al agents."

2.7 Agent Communication Languages

In the early development of multi-agent systems, researchers designed specialized agent commu-
nication languages to enable structured information exchange between autonomous agents. Two
pivotal examples were KQML (Knowledge Query and Manipulation Language) and the FIPA
Agent Communication Language (ACL). KQML, introduced in the 1990s as part of DARPA’s
Knowledge Sharing Effort [4], defined a high-level message format and protocol for agents to
share knowledge independent of any specific ontology or transport. It centered on an extensible
set of message “performatives” (such as ask, tell, achieve, etc.) that represent different types of
speech acts an agent can perform. Following KQML, the Foundation for Intelligent Physical
Agents (FIPA) — an international standards body founded in 1996 — sought to build on these
ideas and address some of KQML’s limitations around semantic rigor and standardization [5].
FIPA defined an Agent Communication Language (ACL) that became a widely recognized
standard in academic agent research. FIPA-ACL preserved the use of performatives (e.g. inform,
request, confirm, etc.) but provided a more formally defined core ontology and semantics for
them. This approach, inspired by speech-act theory, provided a rigorous way to reason about
conversations between agents and was important for research on negotiation, cooperation, and
coordination in multi-agent systems. The strengths of FIPA-ACL included this formal semantics
and a comprehensive framework of interaction protocols (e.g. for contract-net bidding, auctions,
query-ref, etc.), which gave developers a blueprint for implementing complex dialogues.

Despite their conceptual elegance and influence on academic research, neither KQML nor FIPA-
ACL achieved widespread adoption in today’s LLM-based agent ecosystems. Limitations became
apparent. KQML, while flexible, never fully specified the semantics of its performatives, leading
to inconsistencies in how different implementations interpreted messages. FIPA-ACL, on the
other hand, was more tightly specified but also more complex: it required developers to commit
to a particular set of interaction semantics (the mental-state model) that could be difficult to
verify in practice (since one cannot directly inspect another agent’s “beliefs”). Both frameworks
assumed agents would share common ontologies and trust the communicated mental attitudes,
assumptions that are hard to guarantee in open systems. Moreover, the infrastructure envisioned
by FIPA (with directory services, agent management systems, etc.) introduced overhead that,
outside of research testbeds, proved cumbersome. By the mid-2000s, FIPA as an organization
was dissolved without seeing broad industry uptake.
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In the resurgence of Al agents driven by large language models, these older ACLs have not been
the foundation — modern agent developers often prefer lightweight JSON or natural-language
messaging over the formal, logic-based formats of KQML/FIPA. In summary, KQML and FIPA-
ACL were critical steps in multi-agent system development, establishing the idea of structured
agent dialogues and common performatives. However, their formality and assumptions (shared
semantics, mental state tracking) limited their practicality for the new wave of agents, which
operate in more heterogeneous, data-driven environments. This gap has set the stage for a new
generation of Al agent communication protocols that seek to combine interoperability with the
flexibility required by modern Al systems.

2.8 Blockchains and Secure Payments

Blockchains provide a decentralized, tamper-evident ledger for recording all financial exchanges
among agents. By design, every transaction written to the chain is immutable and publicly
verifiable, ensuring reliable auditability. In the Coral Protocol, agent payments (and any inter-
agent transfers) are committed to the blockchain, creating an indelible audit trail of who paid
whom and when. This means that all payments for services are transparently recorded and
cannot be forged or altered after the fact.

Beyond simple record-keeping, smart contracts encode the logic of payments and escrows directly
on-chain. For example, an multi-agent application can publish a task as a smart contract
that holds funds in escrow: once the specified work is completed and verified, the contract
automatically releases payment to the agents. Such contracts allow conditional payments and
automated dispute resolution without centralized intermediaries. In practice this enables fine-
grained, trustless micropayments — agents can be compensated in real time for individual actions
or API calls, and funds are only transferred when task conditions are met. These programmable
contracts ensure that incentives are aligned: agents are rewarded for correct behavior and cannot
receive payment without fulfilling their commitments.

Together, the blockchain and smart-contract layers create a fully decentralized trust model for
Coral. Users and agents need not trust any single party; instead, they rely on the blockchain’s
consensus mechanisms and cryptographic guarantees. Every payment is signed and timestamped
on chain, so any agent or user can audit the history of transactions on demand. In effect,
Coral’s Secure Payments service uses the blockchain as a backbone for the agent-economy:
it ensures that all transfers are authorized, transparent, and tamper-proof. This underpins an
open marketplace of agent services where developers can list capabilities and set fees, and clients
can purchase those services via on-chain transactions. By recording all payments on a public
ledger, Coral aligns agents’ incentives (they earn tokens for useful work) and enables flexible,
decentralized commerce among agents without relying on traditional financial intermediaries.
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3 Motivation

Integrating Al agents into digital ecosystems isn’t just a technological leap—it’s a glimpse into
a future where autonomous systems drive innovation at an unprecedented scale. Across the
Internet, countless Al agents, often developed by different entities, are already analyzing data,
making decisions, and transacting value independently. Yet, most of them operate in isolation,
often without mutual trust or a shared understanding.

Now consider the possibilities when these Al agents—each specialized, decentralized, and
autonomous—collaborate to break down intricate tasks into manageable components. This
showcases the true potential of coordinated Al systems. Your Al agent could fulfill complex
requests by orchestrating a network of agents in real time, negotiating smart contracts across
multiple platforms, or collaboratively managing tasks to deliver a unified outcome. The potential
is staggering: a distributed intelligence capable of solving complex, multi-dimensional problems
more rapidly and efficiently than any single agent or system alone.

Imagine, for example, spinning up an army of domain-expert Als as easily as opening an app.
A developer commits code and, without lifting a finger, a Git-Diff Reviewer triggers a whole
relay: pen-testing, architectural refactoring, unit-test regeneration, performance and accessibility
sweeps—the green constellation on the left hums along until every check is green. Across the
hall, a hackathon organiser watches a red cluster come alive: an Event Planner talks to an
ElizaOS concierge, schedules judges, provisions venues and even fires up an autonomous Event
Runner while a friendly Ul keeps humans in the loop. Meanwhile the blue B2B-sales galaxy is
harvesting leads—in seconds a Deep Researcher, LinkedIn Outreach bot, HubSpot connector
and Account-Manager chain track prospects from first touch to closed deal.

Each Al agent acts independently but in collaboration with others, forming an adaptive, intelligent
network capable of dynamic, real-time problem solving. But such a vision hinges on a critical
foundation: trust.

To realize this scenario, we need more than just smart algorithms—we need a trustworthy
Al agent communication infrastructure. One where identity is verifiable, intentions are
auditable, and interactions are secure and reliable. Only then can we unlock the full potential of
multi-agent collaboration on the open Internet and redefine how intelligence is distributed and
coordinated at scale.

3.1 Rising AI Agent Communication Protocols

As Al agents have re-emerged via large language models and tool-using assistants, a number
of modern communication protocols are being proposed to facilitate agent interaction. These
efforts are motivated by the need to connect agents with data sources, other agents, and services
in a standardized way — addressing the shortcomings of both ad-hoc integrations and the older
ACLs. Three notable emerging protocols are the Agent-to-Agent (A2A) protocol, the Agent
Network Protocol (ANP), and AGNTCY’s suite of standards. Each takes a distinct approach to
agent communication and coordination, and each illustrates both new capabilities and remaining
challenges in this space.

3.1.1 Agent-to-Agent (A2A) Protocol

Google introduced the Agent-to-Agent (A2A) protocol, an open, vendor-neutral standard
designed to enable seamless communication and collaboration among Al agents across various
platforms and ecosystems [17]. A2A focuses on task-oriented interactions, providing standardized
task objects with clearly defined lifecycles, and supporting the exchange of task-related artifacts
to facilitate collaborative workflows. Built on established web standards like HTTP, JSON-RPC,
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and Server-Sent Events (SSE), the protocol ensures compatibility with existing technologies while
offering enterprise-grade security through robust authentication and authorization aligned with
OpenAPI. Additionally, A2A supports dynamic discovery of agent capabilities via JSON-based
"agent cards" and handles both short-term tasks and long-running processes with real-time
feedback. Google’s collaboration with over 50 industry partners—including Salesforce, SAP,
and Workday—highlights the broad industry commitment toward achieving standardized agent
interoperability.

In practice, A2A is poised to facilitate complex workflows in both enterprise and open-source
contexts. In enterprises, multiple Al agents could coordinate processes across business platforms
that typically don’t talk to each other today. For example, an agent integrated with a CRM
like Salesforce might invoke another agent on an ERP system such as SAP to automatically
fulfill an order or update financial records [6]. Organizations are exploring scenarios like a sales
assistant agent requesting a finance agent to generate a pricing quote, or a customer support
chatbot querying an inventory management agent for stock availability — all through A2A’s
standardized agent-to-agent calls without human middleware [7]. Because A2A is an open
and framework-neutral protocol, it also lends itself to open-source innovation. Developers and
researchers can orchestrate modular AT agents (for instance, linking a data analysis agent with a
visualization agent) using A2A as the lingua franca for inter-agent dialogue. Indeed, popular
toolkits like LangChain have begun integrating A2A, allowing independent or specialized agents
to be composed into larger Al workflows in research and development settings.

Despite its promise, the A2A protocol has some limitations that motivate the development
of more comprehensive multi-agent frameworks. Notably, A2A focuses on the mechanics of
messaging and doesn’t define a shared ontology or common knowledge base for semantics —
agents still must understand the content of messages (often plain text or JSON) based on
their own models or agreements, which can limit out-of-the-box interoperability in complex
domains. The protocol is also in an early stage (initially released as a draft specification in
2025), so its extensibility to all possible use cases is still evolving and industry adoption is just
beginning. Moreover, A2A by itself addresses communication rather than higher-level cognition
or coordination among agents. It enables agents to talk but does not inherently provide collective
planning, sophisticated negotiation, or “hive-mind” reasoning capabilities. Implementing such
intelligence requires additional layers on top of A2A — for example, orchestration frameworks like
Google’s Agent Development Kit (ADK) are intended to manage workflows and decision logic
among multiple agents using the A2A channel. In summary, A2A lays an important foundation
for agent interoperability, but it remains a low-level protocol; achieving robust multi-agent
collaboration will also require tackling semantic standards, advanced coordination strategies,
and other gaps that A2A alone does not fill.

3.1.2 Agent Network Protocol (ANP)

Agent Network Protocol (ANP) aims to become the “HTTP of the agentic web”, explicitly
focusing on agent-to-agent communication in a decentralized network. The design of ANP
envisions a future where potentially billions of AT agents (from personal assistants to autonomous
services) can find each other and exchange messages over the internet just as web services do today.
To enable this, ANP provides a multi-layered protocol stack: an identity and authentication layer
based on decentralized identifiers (DID) for registering agent identities and establishing end-to-
end encrypted channels; a meta-protocol layer that lets agents negotiate which communication
protocols or interaction patterns to use with each other dynamically; and an application layer
describing the semantics of messages (e.g. agent capabilities, message types, task descriptions)
in a standard way.

In practical terms, ANP’s functionality includes agent discovery (finding agents and publishing
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one’s availability), agent description (sharing metadata about an agent’s capabilities or APIs,
so another agent knows how to interact with it), and a messaging framework that supports
various patterns (one-to-one messages, broadcasts, negotiations, etc.) with security and routing
handled transparently. An illustrative use case for ANP is a network of cooperative agents
in an “Internet of Agents”: for example, a scheduling agent could discover a travel-planning
agent and a weather agent, then communicate with both to coordinate a trip itinerary — all
through standard ANP messages without custom integration code. Early development of ANP
has produced specifications and reference implementations for key pieces, such as an Agent
Discovery Protocol and an Agent Description format, and the project has drawn interest in
forums like the W3C WebAgents Community Group. The strength of ANP is its ambitious scope:
it is explicitly trying to solve inter-agent networking in a general, open way, addressing trust
(through decentralized identity and encryption) and scalability (through a common protocol
that any platform can implement). By treating agent communication as a first-class internet
protocol, ANP is tackling the harder problem of enabling heterogeneous agents to cooperate
across organizational boundaries, not just within a single product’s ecosystem.

Nevertheless, ANP is still in its early stages. Its limitations include the lack of a universally
accepted “content language” or ontology for agent messages — while it might standardize the
envelopes and routing, agents still need to understand each other’s content (goals, plans, data
formats), which is an open challenge. There is also a question of adoption and interoperability:
for ANP to succeed as an “industry standard,” it needs many independent agent frameworks
to agree on using it. As of now, it remains a promising proposal; it provides pieces of the
puzzle (identity, discovery, security), but extensibility and coordination logic are still evolving.
Agents using ANP would still need higher-level conventions (negotiation protocols, coordination
strategies) defined on top of the base messaging, which are not fully unified. These gaps
underscore why new efforts continue to appear — the community recognizes the need for more
than just a transport, but a common understanding for agent collaboration.

3.1.3 AGNTCY (Internet of Agents Initiative)

Another major initiative gaining traction (launched in late 2024) is AGNTCY — a coalition-driven
effort by organizations including Cisco, LangChain, Llamalndex, Galileo, and others to create
an open standard for Al agent interoperability. AGNTCY is often described as laying the
foundation for an “Internet of Agents,” drawing a parallel to how early internet standards like
TCP/IP and DNS connected disparate systems. The design of AGNTCY actually encompasses
multiple complementary protocols and frameworks. At its core are two key specifications: the
Open Agent Schema Framework (OASF) and the Agent Connect Protocol (ACP). OASF is
essentially a standard schema or metadata format for describing agents — it defines how an agent
can publish its capabilities, interfaces, and other characteristics in a machine-readable way. This
is crucial for agent discovery and evaluation: if all agents describe themselves using OASF, then
a directory or search mechanism can allow agents (or humans) to find suitable agents for a given
task and understand how to interact with them. On the other hand, ACP is the communication
protocol that allows agents to invoke and interact with each other once they’ve discovered each
other. It covers establishing connections, authentication/authorization handshakes, exchanging
messages or task instructions, and handling errors in a standardized way — effectively, ACP
aims to let an agent built on one framework “call” an agent built on another, as seamlessly as a
function call or API request.

Together, these pieces enable what AGNTCY envisions: for example, an organization could
deploy multiple AT agents with different specialties (say, an HR assistant, a coder agent, and a
data analyst agent) and, using AGNTCY standards, have them discover each other, share tasks,
and coordinate workflows even if they were built by different vendors. Some early demonstrations
(and code releases in 2025) show agents registering in a common directory and then composing
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their abilities to solve multi-step problems, illustrating the potential of this interoperability. The
design goals of AGNTCY heavily emphasize extensibility and community governance. Rather
than dictating a single closed protocol, the initiative encourages developers to extend the specs
and contribute new ideas, hoping to avoid fragmentation by uniting efforts under one open
umbrella. Its backers liken its importance to that of fundamental internet protocols, arguing
that a similarly neutral and extensible standard for Al agents will unlock innovation across
industries.

As of early 2025, AGNTCY is still ramping up; its initial specifications are available and
open-source, but it acknowledges that broad adoption is crucial for success. In terms of
limitations, AGNTCY’s challenges echo those of any nascent standard: it currently lacks
widespread implementation, and there is a risk of competing protocols (like those above) dividing
the community. The effort needs to onboard many Al platforms and toolmakers to truly
become the “standard” — in other words, it faces an uphill battle for critical mass, where if not
enough parties adopt it, the goal of universal agent interoperability could fail due to multiple
incompatible ecosystems. Additionally, while AGNTCY covers discovery and connection, it is
still developing the full “coordination logic” for complex workflows (their roadmap includes stages
for orchestration and monitoring of multi-agent systems). This means that questions of how
agents plan joint tasks, agree on protocols for negotiation, or maintain long-term collaborations
may require further conventions on top of AGNTCY’s base layer.

3.1.4 NANDA (Networked Agents and Decentralized AT)

NANDA is an MIT Media Lab initiative that envisions an “Internet of AI Agents” — a global,
decentralized network where agents can discover, communicate, and transact autonomously.
Architecturally, NANDA is described as a “rules-based operating system for agents”. It employs
a multi-layered protocol stack built on existing standards (e.g. Anthropic’s Model Context
Protocol) and adds comprehensive identity, discovery, and trust mechanisms. For example,
agents register themselves in decentralized registries and are authenticated by cryptographic
certificates. NANDA integrates identity management, verifiability, and portable reputation
within the protocol so that any agent’s identity and track record can be verified by others. In this
way, agents can self-register and discover each other’s capabilities without a central authority,
and then establish secure, end-to-end communication channels for coordination.

NANDA'’s core goals include secure multi-agent coordination and composability. It provides
standard data schemas and message formats so that agents from different domains can understand
one another. Agents describe their capabilities via a common schema framework, much like
a machine-readable profile, and then use NANDA’s protocols to invoke and integrate those
capabilities. For instance, an agent can query a registry to find specialist agents, then invoke them
in sequence to complete a complex task. Security and accountability are built in: interactions
and agreements can be enforced via cryptographic proofs, and an agent’s portable reputation
token accrues across transactions. In effect, NANDA turns every API or data service into an
interactive network participant with verifiable identity, enabling agents to compose arbitrary
services into workflows in a trust-minimized environment.

Compared with Coral, NANDA takes a more “full-stack” approach to interoperability. Both
systems aim to let heterogeneous agents work together, but they emphasize different layers.
Coral Protocol relies on the Open Agent Schema Framework (OASF) and the Agent Connect
Protocol (ACP) to define a uniform way for agents to publish capabilities and call one another’s
interfaces. In Coral, any agent that implements the standard schemas can be invoked like an
API, and payments for services are handled via the blockchain. NANDA, by contrast, embeds
additional layers into the fabric of the network: it assumes built-in decentralized discovery,
identity and reputation layers, and even governance protocols. In other words, NANDA seeks
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to standardize the entire agent ecosystem (from messaging to economics) by consensus-driven
rules, whereas Coral focuses on modular protocols and a token-backed marketplace to enable
interoperability. Both envision a decentralized agent economy, but NANDA leans more on
architectural standardization (certificates, registries, consensus), while Coral leverages blockchain
payments and open, composable interfaces to achieve similar goals.

3.1.5 Synergetics.ai for ATl Agents

Synergetics.ai’ is a startup focused on secure, decentralized communication and commerce for

AT agents. In early 2025 it introduced AgentWorks™  a suite of tools designed to let agents
operate across enterprise boundaries. The suite includes services for identity (AgentID), discovery
(Agent Registry), connectivity (AgentConnect), and digital wallets, but its core is the AgentTalk
protocol — a patented, extensible agent-to-agent messaging and transaction layer. Synergetics
envisions giving every agent a verifiable identity (for example using a “TWIN” blockchain
domain as a wallet) so that agents can authenticate and transact without human intervention.

The design goals of Synergetics emphasize security, interoperability, and decentralized trust.
Agents created on the platform are provisioned with cryptographic IDs (AgentID) and zero-
knowledge proof credentials to enable Know-Your-Agent (KYA) verification. Communications
over AgentTalk are end-to-end encrypted, and transactions between agents (such as service
purchases or data exchanges) can be anchored on blockchain using smart contracts. In practice,
Synergetics provides a layered stack: for example, AgentRegistry handles discovery and trust,
AgentWallet manages keys and tokens, and AgentConnect bridges agents to web and metaverse
environments. According to Synergetics, its AgentTalk protocol (also referred to in their
architecture discussions as “AgentFlow”) handles real-time, asynchronous inter-agent messaging
and workflow coordination. This approach is akin to an OSlI-inspired model: lower layers ensure
transport and identity, while the AgentTalk/AgentFlow layer provides a common “language’
and control structure for agents to negotiate tasks.

?

Synergetics’s platform exhibits several notable strengths. By integrating identity, registry,
communication, and even a marketplace (AgentMarket) under one framework, it ensures full
traceability and security of agent interactions. Every agent effectively has a “passport” (the
.TWIN DNS name) and a built-in digital wallet, which enables secure transactions and ownership
of ATl assets. The use of blockchain and tokenization is innovative: for example, Synergetics
touts that agents can be listed, bought, or subscribed to on an open marketplace, with royalties
and subscriptions enforced on-chain. The platform explicitly targets interoperability (even
with embedded and physical agents) and real-time automation, as emphasized in its marketing
materials. In short, Synergetics offers a practical, end-to-end agentic ecosystem where agents
can find each other, negotiate terms, and carry out complex workflows across organizations.

However, Synergetics also has limitations. It is a single-vendor, proprietary system (with key
technologies patented), so broad community-driven standardization is lacking. Adoption to date
is still nascent, and integrating its blockchain-based identity stack could present performance
or complexity challenges for some users. Like other early proposals, Synergetics prioritizes
transactional and identity layers; it does not itself define high-level semantics or reasoning
ontologies for agents, leaving rich multi-agent reasoning to be built on top. In practice, its focus
on market-driven agent capabilities (agents as products) means it may be less suited for purely
academic or open-source scenarios than consortium-led efforts.

Compared to the other approaches discussed above, Synergetics overlaps with them in some
aspects but diverges in others. For example, Google’s A2A also standardizes messaging but
lacks a built-in identity or economic layer — whereas Synergetics bakes both into its fabric. Like

*https://synergetics.ai, accessed on April 28, 2025.
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ANP and NANDA, it employs decentralized identifiers and registries for agent discovery, but
Synergetics ties them directly to blockchain DNS and wallets. Unlike the multi-organization
AGNTCY initiative, Synergetics delivers a complete operational stack (with wallets and a
marketplace) rather than just schemas and connectors. In summary, Synergetics demonstrates a
commercially viable vision of an “agent economy,” yet remains a closed ecosystem. Its innovations
in security and agent commerce are complementary to, but not a replacement for, open protocols.
These features and trade-offs will inform the design of Coral Protocol, which in the next section
we propose as a more unified, extensible agent communication layer.

3.2 Why Coral Protocol?

The AT agent ecosystem is rapidly evolving, with many projects striving to enable interoperable
multi-agent systems. Google’s Agent-to-Agent (A2A) protocol and the open-source Agent
Network Protocol (ANP) introduce common schemas and decentralized identity layers to
let agents “speak” a shared language across frameworks. Meanwhile, initiatives like Cisco’s
AGNTCY and MIT’s NANDA articulate grand visions of a decentralized Internet of Agents.
Even commercial platforms (e.g. Synergetics.ai) are building agent orchestration features. These
efforts demonstrate the community’s recognition that heterogeneous agents must collaborate.
However, no single approach so far covers all the requirements for an open, dynamic agentic
economy. A2A, for example, provides framework-agnostic messaging and task negotiation,
but focuses on point-to-point calls rather than large-scale team formation. ANP offers strong
cryptographic identity and peer-to-peer protocol negotiation, yet leaves out built-in incentives or
easy team assembly. NANDA and AGNTCY set out an ambitious blueprint (registries, discovery,
governance), but remain largely conceptual with no turnkey payment or task-allocation protocols.
In short, existing initiatives tackle pieces of the problem, but gaps remain in secure team-building,
economic incentives, and a unified interoperability layer.

Coral Protocol fills these gaps by synthesizing best practices from prior work into
a complete, open-stack solution. Its design is vendor-neutral and modular, so that any
agent framework can plug in without rewriting core logic. Like A2A, Coral defines a “common
language” of message types and metadata that any agent can use, but it does so in a modular
layer architecture that vendors can extend. Coral also incorporates a full payment and
incentive layer: every agent and tool can register offers in a shared market and receive on-
chain micro-payments for services. This economic fabric is inspired by NANDA’s insight that
“well-designed incentive mechanisms. . . enable entirely new forms of collaboration. .. unlocking
substantial economic opportunities.”. Crucially, Coral natively supports secure team formation:
agents use decentralized identifiers (DIDs) and multi-party signatures (inspired by ANP’s use of
W3C DIDs) to form consortia that can jointly bid on tasks or verify joint outputs. In practice,
this means Coral can orchestrate many agents into ad-hoc coalitions for large jobs, with all
communications end-to-end encrypted and group actions cryptographically authorized (similar
to ANP’s meta-protocol for self-organizing collaboration networks).

Specifically, Coral Protocol offers:

e Vendor-neutral interoperability: Coral reuses ideas from A2A’s agent cards and
ANP’s schemas to ensure any compliant agent can join the network. Agents advertise their
capabilities and protocols in a common format, so ecosystems are not siloed. As the A2A
spec notes, agents gain a “common language — irrespective of the framework or vendor”,
and Coral builds on this by publishing open specifications (JSON schemas, DID methods,
etc.) under a neutral governance model.

e Secure team creation: Coral adds a crypto-based team layer. Groups of agents can
form trusted task forces. A team can collectively sign an agreement or share secret state,
ensuring that multi-agent solutions are tamper-resistant and that agents cannot defect
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from a collaborative task without consensus. This solves a limitation of earlier proposals,
which largely considered only single-agent endpoints.

o Integrated payments and incentives: Unlike most protocols, Coral has a built-in token
economy. Tasks, data, and services are all commoditized: agents stake tokens to bid on
tasks or vouch for each other, and completed tasks automatically trigger crypto-payments.
This aligns economic incentives at protocol level. As noted in analyses of NANDA, adding
payment mechanisms can shift agent collaboration “beyond incremental efficiency” and
unlock new marketplaces. Coral’s payment layer also funds network operations (for example,
decentralized oracles and registries) in a self-sustaining way.

e Dynamic multi-agent workflows: Coral is optimized for complex, many-to-many
coordination, not just one-to-one requests. Agents can advertise skills, delegate subtasks,
and negotiate task splits on the fly. Drawing on the A2A notion of agents exchanging
capabilities and negotiating interaction patterns and on ANP’s meta-protocol for “self-
negotiating collaboration networks”, Coral’s runtime supports emergent agent workflows.
For example, when a high-level goal arrives, Coral’s discovery and directory services
can assemble the optimal team of experts, multicast the goal, collect results, and merge
them—all automatically.

e Open, decentralized “Internet of Agents” vision: At its core, Coral seeks to realize
an open agentic web. It embraces public interoperability standards so that any party
can build compatible agents. It is vendor-neutral in governance, avoiding any single
corporate control. This matches the articulated Internet-of-Agents ethos — “similar to
how the original internet wasn’t built by a single entity” — with collaboration spanning
organizations. By integrating features from protocols like A2A and ANP into an open
protocol stack, while also addressing missing pieces (payments, team logic), Coral provides
the missing substrate for a truly decentralized agent network.

In summary, Coral Protocol is not just another point solution; it is intended as the unifying
framework for the Internet of Agents. By bringing together modular messaging, secure
group orchestration, incentive mechanisms, and open standards, Coral overcomes the siloed
approaches of past efforts. It thereby paves the way for a vibrant ecosystem where heterogeneous
AT agents and humans can compose, compete, and cooperate globally. In this way, Coral realizes
a vendor-neutral, scalable, and economic agent fabric that previous efforts only sketched
out, moving us closer to an open, decentralized Internet of Agents.
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4 The Coral Ecosystem

The Coral ecosystem is organized into three major contexts: AI Agent Developers and Users,
Coralized AI Agents, and the Coral Protocol (see Figure 1). These contexts encapsulate the
roles, components, and interactions that enable Coral’s secure and interoperable multi-agent
environment. In this section, we describe each context and its components in detail, and explain
the data flow and interactions between them in the overall architecture.
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Figure 1: The Coral Ecosystem

4.1 AI Agent Developers and Users

This context represents the human actors (developers and end-users) and their toolchain for
interfacing with the Coral ecosystem. Developers contribute to Coral by integrating external Al
capabilities and resources. They use specialized Coralizer modules to onboard different assets
into the ecosystem: the MCP Coralizer connects external model endpoints via the Model
Context Protocol (MCP), allowing external AT models or services to communicate in Coral’s
standard format; the Data Coralizer links external data sources (e.g., databases, knowledge
bases or live data streams) into the Coral ecosystem, making those data accessible to Al agents;
and the Agent Coralizer wraps existing Al agents or services (such as pre-existing language
models or automation scripts) to comply with Coral’s protocols and interfaces. Through these
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coralizers, developers effectively “Coralize” their models, data, or agents — registering them into
the ecosystem so that they become available as Coralized AI Agents in the middle context. In
addition to these, developers can utilize Other Tools (e.g., software development kits, testing
frameworks, or monitoring dashboards provided by the Coral platform) to build, debug, and
optimize their agents and integrations.

End-users in this context are the consumers of the Al agent services. They interact with
Coralized AI Agents by issuing natural language queries or commands through user-facing
applications or interfaces built on top of the Coral Protocol. Users need not be aware of the
underlying complexity; they simply pose questions or tasks in everyday language. For instance,
a user might ask, “What does AgentX think about hypothesisY?” or instruct the system with a
command like, “Pay @AgentZ $50 to investigate the total area of region R.” These inputs from
users enter the Coral ecosystem via the Interaction Mediation service of the Coral Protocol
(described later), which ensures the queries are routed appropriately. In summary, the Developers
and Users context supplies the ecosystem with integrated Al capabilities (via coralizers) and the
driving queries or tasks (from users) that initiate agent interactions.

4.2 Coralized Al Agents

The middle tier of the architecture consists of the Coralized Al Agents — the ensemble of Al
services and agents that have been onboarded into the ecosystem and operate under Coral’s
framework. Each Coralized agent is an Al service (often backed by a large language model or
specialized AT module) that adheres to the Coral Protocol for communication and security. Once
developers coralize a model, data source, or existing agent, it becomes a Coralized Al Agent
accessible in this layer. Collectively, these agents form a distributed, interoperable multi-agent
system, each capable of understanding and responding to natural language prompts.

When an end-user query or command enters the system (for example, the questions or instructions
mentioned above), the Coral Protocol’s Interaction Mediation component will dispatch it to the
appropriate agent or agents in this layer. An agent specialized in a certain domain (say, Agent X
in the earlier query) will receive the question directed at it and generate a response drawing on
its knowledge or data (which might have been linked via a Data Coralizer). Coralized agents can
also initiate interactions with one another under guidance of the Coral Protocol. For instance,
if a user’s request is complex and requires multiple skills, the Coral Protocol can intelligently
form a dedicated team by discovering and composing the necessary Al agent together. All
such inter-agent dialogues are mediated and logged by the protocol to maintain coherence and
security.

Crucially, Coralized AI Agents can handle not only informational queries but also procedural
commands that involve actions in the ecosystem. For example, when a user says “Pay @AgentZ
$50 to perform task T,” the addressed agent (Agent Z) will be invoked to execute the task T,
and the Coral Protocol will engage its secure payment service to transfer the specified amount.
Throughout their operation, coralized agents remain decoupled from any particular user interface
or platform — they rely on the Coral Protocol to handle incoming requests, outgoing replies,
and any coordination with other services. This design allows a heterogeneous collection of
AT agents to work together seamlessly: each agent focuses on its specialized processing (e.g.,
analyzing data, answering questions, performing computations), while the protocol manages
communications and shared context. The result is a flexible multi-agent ecosystem where, from
the user’s perspective, complex workflows (potentially involving several agents and data sources)
can be invoked with simple natural language requests.
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4.3 Coral Protocol

The Coral Protocol is the underlying framework that connects users, developers, and coralized
agents, providing the services and infrastructure necessary for secure, coordinated interactions.
It comprises two main parts: a set of core Coral Services that mediate and secure the ecosystem’s
operations, and the Deployment and infrastructure layer that supports these services. An
important additional concept in this context is Secure Team Formation, which refers to the
protocol’s capability to dynamically assemble multiple agents into collaborative task teams in a
secure manner. We describe each of these aspects below.

4.3.1 Coral Services
The Coral Protocol offers several key services to orchestrate interactions:

1. Interaction Mediation is responsible for routing and managing all messages between users
and agents (and between agents themselves). It receives user queries or commands from
the interface and determines which Coralized Al agent(s) should handle them, forwarding
the query along with any relevant context. It also ensures that responses or follow-up
questions from agents are delivered to the right recipients (e.g. back to the user or to
another agent), maintaining the dialogue state.

2. Secure Payments handles monetary transactions and incentives within the ecosystem.
When a user’s instruction includes a payment (such as paying an agent for a service), this
service securely executes the transaction, escrow if necessary, and confirms the payment
using the underlying blockchain. It ensures that financial exchanges between users and
agents (or between agents) are authorized and recorded, enabling a marketplace of agent
services.

3. Task Management oversees the life-cycle of complex tasks that agents undertake. It
assigns or schedules the sub-tasks to the appropriate agents, monitors their progress,
and aggregates results. For example, if a user’s query spawns a multi-step research task
involving several agents, the Task Management service will track each step and ensure the
overall task completes successfully.

4. Secure Multi-Agent Workflow coordinates scenarios where multiple Al agents collabo-
rate on a shared objective. This service sets up and manages the workflow of information
and control between agents, enforcing security policies such as authentication of each
agent’s identity and permissions. It ensures that agents exchange data through approved
channels and that the workflow follows any constraints (for instance, not revealing sensitive
data to an agent lacking clearance). Together, these Coral services form the intelligent
control plane of the ecosystem, mediating every interaction to guarantee it is executed
efficiently and safely.

4.3.2 Deployment Infrastructure

To support the above services and the execution of Al agents, the Coral Protocol leverages
a distributed deployment infrastructure. A network of MCP Servers hosts the Al models
and agent runtimes. “MCP” refers to the Model Context Protocol — a standardized interface
that these servers implement to allow agents to request model inference or tool usage with
a unified API. By deploying agents on MCP servers, Coral ensures that each agent can be
invoked remotely with proper context and resource allocation, abstracting away the hardware
or environment details. These servers handle the heavy computation of AI tasks (such as
running large language model inferences or data processing jobs) and expose endpoints for the
Interaction Mediation service to call. In parallel, the Coral ecosystem integrates a blockchain
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network into its infrastructure. The blockchain serves as a secure ledger for recording important
events and transactions: it records payment transactions issued via the Secure Payments service,
and can also log multi-agent agreements or task completion records for auditability. By using
blockchain technology, Coral introduces an immutable and transparent layer of trust — for
example, users and developers can verify that an agent was indeed paid for its service, or that
a particular multi-agent task’s outcome was agreed upon by all parties. The blockchain also
aids in decentralized governance of the ecosystem, ensuring no single party can tamper with the
history of agent interactions or outcomes.

4.3.3 Secure Team Formation

An advanced feature of the Coral Protocol is its support for secure team formation, which is the
dynamic assembly of multiple agents into a collaborative team to solve complex tasks. When
Interaction Mediation and Task Management determine that a user’s request requires diverse
expertise (for instance, a task needs one agent to gather data, another to analyze it, and another
to verify the results), the protocol initiates secure team formation. This process involves selecting
the appropriate set of Coralized AI Agents, establishing authenticated communication channels
among them, and defining each agent’s role in the workflow. The Secure Multi-Agent Workflow
and blockchain infrastructure play pivotal roles here: each agent’s identity and permissions can be
verified against blockchain records or certificates, and any inter-agent contracts (such as payment
splits or data access agreements) can be codified as smart contracts or logged transactions.
The result is a trusted ad-hoc team of Al agents that can cooperatively work on the user’s
task. Throughout the team’s operation, the Coral services enforce that information sharing is
restricted to what is necessary for the task and that any interim results are reported back to the
Task Management module. Once the collaborative task is complete, the team can be disbanded,
with the outcome delivered to the user as a coherent result. Secure team formation thus enables
scalability of problem-solving: the ecosystem can marshal multiple specialized agents together,
while maintaining security and trust among agents that may have been contributed by different
developers or organizations.

4.4 Inter-Context Data Flow and Interaction

Bringing together the above elements, the data flow in the Coral ecosystem moves fluidly across
the three contexts under the governance of the Coral Protocol. A typical interaction begins
with an end-user query or command from the Developers/Users context. This request enters the
Coral Protocol, which uses its Interaction Mediation service to interpret and route the request to
one or more Coralized Al Agents. Those agents, running on MCP Server infrastructure, receive
the query along with any additional context or data provided (possibly accessing external data
through integrated sources via Data Coralizers).

As the agents process the query, they may perform computations, look up information, or even
generate sub-queries to other agents. Any such agent-to-agent interactions are again managed
by the protocol’s workflow services. If the user’s request entails a transactional component (e.g.
paying an agent or purchasing data), the Secure Payments service engages with the blockchain
to execute and record the transaction, ensuring the agent proceeds with the task once payment
is confirmed. For complex requests, the Task Management service may split the work among
multiple agents and invoke secure team formation to coordinate them. Intermediate results flow
back through the Task Management and Interaction Mediation layers, which assemble the final
answer or result.

Finally, the response is delivered back to the end-user, completing the round-trip. Throughout
this process, each component in the Developers/Users context (such as a developer’s integrated
agent or data source) and each Coralized agent operates within the rules of the Coral Protocol,
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ensuring interoperability. The high-level architecture diagram (Figure 1) encapsulates these
interactions, showing how the human-facing side, the Al agent side, and the protocol services
side all connect. In essence, the Coral ecosystem’s architecture enables a seamless and secure
loop: humans provide instructions and integrations, Al agents provide intelligence and action,
and the Coral Protocol ties everything together with standardized communication, security, and
coordination mechanisms suitable for a robust multi-agent system.
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5 The Coral Protocol Architecture

5.1 Overview

The Coral Protocol’s architecture is organized into layers that connect end-user applications,
developer tools, Al agents, and shared infrastructure. At a high level, user applications and
developer tooling (top layer) interact with Coral Servers on each host, which in turn coordinate
Coralized Agents (middle layer) running on distributed compute servers. These components
communicate over the Internet and record trust-critical events on a common blockchain (bottom
layer). Together, this architecture ensures that agents “wrapped” for Coral (the Coralized
Agents) can be invoked and orchestrated in a uniform, secure manner.
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Another Computer Another Computer
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Figure 2: The Coral Protocol Architecture

The architecture diagram of the Coral Protocol is shown in Figure 2. There are multiple computers
(nodes) running Coral Servers, each hosting Coralized Agents, MCP servers, development tools,
and wallets, all connected via the Internet and secured by an underlying blockchain.

5.2 Coralized Agents

The Coralized Agents reside in the middle tier of the architecture and are the core Al services of
the system. Each Coralized Agent is an Al module or service (often backed by a large language
model or specialized analytics tool) that has been onboarded to comply with Coral’s protocols
(see Section 4.2). Once a model or data source is coralized, it becomes a first-class agent in the
ecosystem. Collectively, these agents form a distributed, interoperable multi-agent system that
can understand natural-language queries and perform tasks. When a user request or command
arrives (via a user’s application), the Coral Server’s Interaction Mediation service dispatches the
query to the appropriate Coralized Agent(s). For example, a query directed at “Agent X” is
routed to that agent’s instance, which then processes the query and generates a response using
its internal knowledge or tools. Coralized Agents can also communicate with one another (e.g.
to handle subtasks in a workflow) under the coordination of the Coral Protocol’s multi-agent
workflow services. In summary, the Coralized Agents layer encapsulates all Al services in the
ecosystem, enabling them to interoperate seamlessly (see Section 4.2).

5.3 MCP Servers and Tools

The MCP Servers and Tools layer provides the compute and integration endpoints that Coralized
Agents use to perform tasks. Coral leverages the Model Context Protocol (MCP) as a unified
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interface (see Section 2.4) to link agents with models and external tools. In practice, each agent
is deployed as a service on one or more MCP servers. A network of MCP servers hosts Al
model runtimes and heavy computation back-ends, exposing them through a standardized API.
For instance, an MCP server might run a large language model or a data-processing pipeline;
the Coral Protocol can invoke it remotely via the MCP interface. Notably, MCP supports
not just model inference but also tool usage: agents can request to use external tools (APIs,
databases, web search, etc.) through the same MCP API. In effect, “tools” in the diagram
refers to additional functionalities or APIs that agents can call. By abstracting hardware and
environment details, MCP servers ensure that any Coralized Agent can run anywhere in the
network with proper context and resources. In short, the MCP Servers and Tools layer supplies
the underlying Al models and function endpoints that agents use to generate intelligent results.

Each node also includes a Wallet component to support secure economic transactions. Coral’s
built-in Secure Payments service (Section 4.3.1) enables users and agents to exchange payments
for services, and this requires wallet accounts. A wallet holds the cryptographic keys and token
balance for a user or agent. When an agent completes a paid task, the Secure Payments service
uses the wallet to sign and broadcast a blockchain transaction; similarly, users’ wallets are
debited when they request a paid service. By tying payments to wallets, the protocol ensures
that every financial exchange is authorized and recorded. In the architecture diagram, the
“Wallets” box under each agent/MCP server indicates that each agent (and user interface) has
an associated wallet address. These wallets interface directly with the Coral Server’s payment
logic and the blockchain layer, so that statements like “Pay @AgentZ $50” in a user’s query can
be carried out via smart contract or transaction.

5.4 Coral Server

The Coral Server is the local host process on each computer that implements the core Coral
protocol services (Section 4.3.1). In the diagram, each node’s large block labeled “Coral Server”
contains these services. The Coral Server listens for incoming requests from user apps or other
agents and uses the Interaction Mediation service to manage message threads. For example, in a
conversation thread, it creates threads, adds participants (agents), and delivers messages (as
seen in example in Section 6).

Internally, the Coral Server also invokes the Task Management service to decompose complex
jobs into subtasks, and the Secure Multi-Agent Workflow to coordinate inter-agent protocols. If
a transaction is involved, the Coral Server triggers the Secure Payments service to engage with
the blockchain. In effect, the Coral Server is the control-plane nexus that ties user queries to
agent actions: it routes inputs to the correct Coralized Agents, aggregates their outputs, and
enforces security and workflow policies as described in Section 4.3.1.

5.5 Multi-Agent Application

The Multi-Agent Application layer sits atop the Coral Protocol on the developer’s computer.
This is the developer’s or end-user’s application that uses Coral’s APIs to create and orchestrate
agents. Typically, the application will instantiate one or more “UI agents” or orchestrator
agents that interface with the human. For example, a Ul agent can receive a user’s command
(“Compute X for me”) and call the Coral Server to create a new task thread mentioning the
required agents.

As discussed in Section 4.1, developers use Coralizer modules and SDKs (under Tools) to
integrate their agents into this application layer. Once a conversation thread is established, the
application will relay the user’s natural-language query into Coral’s Interaction Mediation, and
later collect the agents’ replies to present back to the user. In short, the multi-agent application
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is the entry and exit point on the user side: it supplies queries into the ecosystem (via the Coral
Server) and receives formatted answers from the agents.

5.6 Internet Communication Layer

The Internet Communication Layer (indicated by the arrows labeled “Internet” in the diagram)
enables distributed operation. Coral is inherently network-agnostic: Coral Servers, agents, and
MCP servers on different machines communicate over standard Internet protocols (e.g. HTTP
or WebSockets).

In practice, a Coralized Agent running on one host can be invoked by a Coral Server on another
machine, as long as they are connected via the Internet. The Interaction Mediation service
abstracts these network links, so that sending a message to an agent transparently traverses
the Internet if needed. This layer ensures that no matter where developers deploy their agents
or servers, the Coral architecture remains coherent. As summarized in Section 4.4, data flows
“fluidly across the three contexts” over these network connections.

5.7 Blockchain Layer

Finally, the Blockchain Layer underpins the entire ecosystem. Coral integrates a blockchain
network into its deployment fabric (see Section 4.3.2) to provide an immutable ledger. All impor-
tant events—such as secure payment transfers, agent agreements, or workflow checkpoints—can
be logged on the blockchain. This means, for example, that every completed transaction or
multi-agent contract is recorded transparently: users and developers can later verify that a
payment was made or a task was approved by all parties. Because the blockchain is decentralized,
it guarantees that no single Coral participant can alter these records.

In Figure 2, the blockchain is shown as the foundation. In operation, whenever the Coral Server
executes the Secure Payments service, it generates a signed transaction that is broadcast to
this blockchain. The blockchain also supports the Secure Team Formation process by storing
agent identities, permissions, or smart-contract bindings, thereby enforcing trust across different
organizational domains.

In sum, the blockchain layer provides the trust and audit backbone for all Coral transactions
and multi-agent workflows.
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6 Exploiting Coral Protocol to a Real-World Application

In this section, we illustrate how the Coral protocol can successfully be exploited as a design in

a real world application.
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Figure 3: The Coral Use Case Example

Consider the diagram illustrated in Figure 3. The diagram shows a mesh of reusable micro-agents,
all speaking the Coral protocol, assembled into three applications whose components (which
are Coralized agents) communicate exclusively through the Coral protocol. Every dotted edge is
a Coral channel; an agent that terminates several colours is shared by (and context-switches
between) products without glue code. Three coloured sub-meshes, each for one multi-agent
application (blue for the B2B-Sales product, red for the Hackathon product, green for the
Software-Testing product), coexist on the same network:

e The B2B sales product is boot-strapped by HubSpot web-hooks that open a Coral session
as soon as a new lead appears in the customer’s CRM. A HubSpot agent collects the lead
record and its pipeline context, then cooperates with a Firecrawl MCP agent—generated
automatically from a Firecrawl server by the Coralizer—to enrich the prospect with publicly
available data. Once the profile is complete, the agent hands control to an Qutreach
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Manager, which coordinates multichannel nurturing campaigns. Whenever additional
insight is required, follow-up queries are routed to a Deep Research agent; that agent,
in turn, consults an ElizaOS agent both to harvest the latest social-media signals and,
when appropriate, to publish celebratory community posts for leads that have converted
to partnerships. Throughout the process, every step is expressed as Coral envelopes, so
progress and state updates flow back into HubSpot without custom glue code.

The hackathon product offers organisers a chat-centric control room. A dedicated User
Interaction agent receives commands from the human organiser and relays them to an
FEvent Planner agent. The planner calls on the Deep Research agent to ground every
decision in the chosen event theme and, when a sponsoring repository is involved, leverages
a GitHub MCP agent produced by the Coralizer to pull project metadata directly from
GitHub. In the run-up to the event, an ElizaOS agent promotes sign-ups across social
channels; on the day itself, an Fvent Runner agent orchestrates real-time logistics while
liaising with a coralised, multi-agent judging system to select the winners. Judges augment
their assessment with metrics from a Performance Testing agent, ensuring that the final
ranking reflects both creativity and technical quality—all without leaving the Coral mesh.

Whenever a new commit lands on the user’s repository, GitHub emits a webhook that
the Software Testing application translates into a Coral session. It forwards the commit
hash to a Git Diff Review agent, which checks out the code and analyses the delta. To
understand the broader context, the reviewer queries the GitHub MCP agent for the most
relevant linked issue or pull request. Findings are then cross-validated through a trio
of specialist agents: the Performance Testing agent, the Pentesting Management agent
(which itself orchestrates deeper security probes such as an HTTP pen-tester), and the
Accessibility Testing agent. Only when all three corroborate the review does the change
progress; otherwise, annotated feedback is pushed back to the developer via GitHub checks.
Because every interaction rides over Coral, quality gates can be added, removed, or replaced
at will, and the entire pipeline remains resilient to individual agent failures.

The deployment captured in Figure 3 demonstrates that Coral is more than an interface
specification—it is an architectural substrate. By enforcing envelope-level contracts and
embracing message-centric composition, Coral enables:

Effortless reuse. The same micro-agent can serve several products concurrently without
code forks.

Incremental evolution. Agents can be versioned, hot-swapped, or rolled back in isolation,
as long as they honour their declared Coral schemas.

Polyglot freedom. Teams author agents in the language, framework, or runtime that
best suits their domain; Coral guarantees wire-level interoperability.

Operational resilience. Network partitions or agent crashes localise failure, while typed
Negative ACKnowledgements propagate intent-aware fall-back paths.

Faster time-to-value. The Coralizer turns any well-formed API into a drop-in agent,
shrinking the integration backlog from weeks to minutes.

In short, the mesh validates Coral’s promise: a protocol that lets small, purpose-built micro-agents
snap together like LEGO bricks, yet scale to support entire product lines. What begins as three
discrete applications quickly converges into a living ecosystem where capabilities are shared, not
rewritten—turning integration effort into a strategic asset rather than a sunk cost.
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7 Conclusion

In summary, the Coral Protocol provides a standardized framework for effective collaboration
among specialized Al agents. By defining clear communication patterns and tools, it directly
addresses the coordination challenges inherent in multi-agent systems while preserving the
advantages of a modular, specialized design. As Al systems grow more complex and specialized,
frameworks like the Coral Protocol will become increasingly crucial for building coherent solutions
that leverage diverse capabilities to solve complex problems.

Beyond its technical merits, the Coral Protocol carries significant practical and strategic potential.
Widespread adoption of a common agent communication standard can foster an ecosystem in
which any compliant agent—whether developed by a large organization or a small team—can
seamlessly integrate and cooperate with others. This interoperability could enable network
effects, where the addition of new agents increases the overall value and capability of the system
for everyone. In an analogy, Coral aims to be like a universal “language” or interface for Al
agents, allowing them to plug into collaborations as easily as devices connecting via a common
port.

This white paper presents the conceptual framework of the Coral Protocol for multi-agent collabo-
ration. Implementation details and technical specifications may evolve as the protocol matures.
We invite feedback and collaboration from the community as we refine this standard for the benefit
of all stakeholders in the Al ecosystem.
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