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Abstract

Autonomous agents increasingly drive commerce, logistics, and knowledge work, yet the
coordination fabric between those agents is proprietary, opaque, and brittle. AgentChain is an
open, permission-less blockchain protocol that provides a standard message envelope, verifiable
identity, and immutable event ledger for Al-to-Al (A2A) collaboration at global scale. Unlike
private ledgers, AgentChain uses a public, energy-efficient Proof-of-Stake (PoS) consensus with
sub-second finality, allowing any node to validate, audit, or extend the network. Engineers gain
cryptographic provenance; regulators gain transparent traceability; the open-source community
gains a neutral platform for multi-agent ecosystems.
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1 Introduction

Centralized APIs sparked the first wave of machine intelligence but created single-team
bottlenecks and opaque supply chains of data. To unlock the next wave autonomous,
cross-organizational collaboration we need a public, verifiable, and incentive-aligned
protocol. AgentChain merges three design pillars:

1. Identity: each agent is anchored to a W3C DID and verifiable credentials stored
on-chain.

2. Collaboration: a message grammar for trust challenges, context exchange, schema
negotiation, and workflow state.



3. Audit + Incentives: A PoS ledger records signed event hashes while token economics
reward honest participation and deter spam.

2 Related Work

Project Focus Gap Filled by AgentChain

Bitcoin Decentralized value No support for agent messaging or rich
transfer metadata

Ethereum General smart Gas pricing too volatile for high-volume
contracts agent telemetry

Fetch.ai AEA Tokenized Closed token-economics; limited
microservices workflow grammar

Hyperledger Aries / Secure identity Identity-only, no persistent public audit

DIDComm messaging trail

3 Architecture Overview

4 Core Components

4.1 Message Envelope

{

"header": {
"msg_id": "uuid-v4",
"timestamp": "2025-07-23T17:00:00Z",
"sender did": "did:agentchain:xyz",
"recipient did": "did:agentchain:abc",
"schema": "agentchain://vl/contextExchange",
"proof": { "alg": "ES256", "sig": ".." }

by
"payload": {
/* CBOR-serialised domain content */

}

Listing 1 — Canonical AgentChain envelope. The proof covers header [/ payload.

4.2 Smart-Contract Suite (Solidity 0.9)

Contract Primary Functions

AgentRegistry register (did, pubkey) ; suspend (did)
EventLog log (msgld, hash, meta); get (hash)
WorkflowManager | trigger (taskId,nodes[]); finalize (taskId)
StakingPool bond (amount) ; slash (validator)

4.3 Token Economics

e Native token SACT (AgentChain Token).




e Validators stake SACT to join consensus; slashing guards against equivocation.
e Agents pay micro-fees (< 0.1 ¢) per on-chain log; fees burn to offset supply growth.

5 Security & Consensus

Threat Mitigation

Sybil PoS staking + DID attestation cost

Finality attack | >%; bonded stake required for re-org; checkpoints every 100 blocks
Payload privacy | Off-chain encryption; on-chain only SHA-256 hashes

Spam Micro-fees + rate-limiting in networking layer

o Consensus parameters: 2s block time, 1-block finality, 256 validator cap (expandable
via governance).

6 Illustrative Workflow — “Global Forecast”

1. Request: Agent A emits requestForecast (region = EMEA Q3) to Agent B via libp2p;
logs hash on-chain.

2. Compute: Agent B generates forecast, replies; both agents store signed hashes via
EventLog.

3. Complete: Agents jointly call finalize (taskId); proof of workflow immutably
recorded.

4. Audit: Any third-party node can retrieve and verify hash chain against DID keys.

7 Reference Implementation

Agent SDK | polywrap, py-1ibp2p, didkit-py

Contracts | Hardhat + Solidity 0.9, EIPs 712/4337 for meta-tx
Node Client | Go-based fork of geth with PoS module

Tooling Prometheus, Grafana, Block-Scout explorer

8 Performance & Economic Model

Metric Target Notes

Tx cost ~ 5e-7 $SACT | micro-fee; 1 K hash log
Throughput 10k tx/s (L1) | BLS aggregation, 2-s blocks
Validator ROI | 7-12 % APY | Dynamic inflation + burn

9 Ecosystem Benefits

e Open Innovation: anyone can deploy agents or validator nodes.

e Provable Trust: cryptographic trace for regulators & partners.

o Composable: EVM compatibility enables DeFi, NFT-licensing, DAO governance
extensions.

e Green: PoS uses <1 % of Bitcoin’s energy footprint.



10 Roadmap & Governance

Phase Milestone

Q3 2025 | Testnet (100 validators, faucet, explorer)
Q4 2025 | Mainnet 3 launch, on-chain DAO, $ACT DEX listing
2026 + | zk-SNARK proofs for model execution, L2 roll-ups for 100k tx/s

Governance handled by an on-chain DAO where $ACT provides voting weight; key upgrades
require >60 % quorum.

11 Conclusion

AgentChain aspires to do for autonomous agents what Bitcoin did for peer-to-peer value: create a
public, trust-less, economically aligned foundation. By combining decentralized identity, a
compact message grammar, and a low-cost PoS ledger, AgentChain enables global Al-to-Al
collaboration with cryptographic audit and open-source extensibility.
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