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ABSTRACT

The Katalyst protocol introduces a novel Layer 1 blockchain designed to resolve the
foundational inefficiencies of preceding consensus models. It replaces the computationally
wasteful nature of Proof of Work and the capital-centric limitations of Proof of Stake with a new
paradigm: Proof of Useful Work (PoUW).

In this system, the cryptographic security of the network is a direct byproduct of economically
valuable computation performed for a global, decentralized marketplace. This marketplace
serves high-demand sectors such as artificial intelligence, scientific research, and visual effects,
providing a secure and radically cost-effective alternative to centralized cloud providers.

To solve the paradox between network utility and asset appreciation, Katalyst employs a
dual-token economic model. A utility token, Compute (CMP), serves as the stable medium of
exchange for computational services, while a fixed-supply governance token, Katalyst
Governance Token (KGT), is designed to capture the long-term economic value of the network.

Katalyst is architected not merely as a new blockchain, but as a sustainable, decentralized, and
economically aligned infrastructure for the next generation of computation.

1. INTRODUCTION

1.1 The State of Decentralized Consensus



The advent of Bitcoin introduced a groundbreaking solution to the Byzantine Generals' Problem
through a consensus mechanism known as Proof of Work (PoW). By requiring participants
(miners) to expend real-world energy to solve an arbitrary computational puzzle, PoW
successfully created a system for trustless, decentralized agreement. However, this security
comes at a significant thermodynamic cost, as the energy consumed serves no purpose beyond
securing the network itself.

In response to this inefficiency, protocols like Ethereum 2.0 have transitioned to a Proof of Stake
(PoS) model. PoS replaces computational work with capital-at-risk, where validators lock up the
network's native currency as collateral to guarantee their honest behavior. While vastly more
energy-efficient, PoS introduces its own set of challenges, including the risk of capital
centralization and an economic model where network security is endogenously dependent on
the fluctuating value of its own token.

1.2 The Unmet Need: A Global, Permissionless Supercomputer

Simultaneously, the digital world faces a different, yet related, challenge: the centralization of
high-performance computing. Access to the immense computational power required for
innovation in fields like Artificial Intelligence (Al), drug discovery, and complex simulations is
controlled by an oligopoly of centralized cloud providers (e.g., Amazon Web Services, Google
Cloud). This creates a significant bottleneck, where cost and the need to trust a third party with
proprietary data stifle research and development for all but the most well-funded entities.

1.3 The Katalyst Proposition

Katalyst is designed to solve both problems simultaneously. We propose a system where the
immense energy required for blockchain consensus is repurposed to perform this valuable
computational work. In Katalyst, network security is a direct byproduct of economic utility.

Our proposition is twofold:

* To create a decentralized, global marketplace for computation that is significantly cheaper and
more secure than existing centralized alternatives.

* To build a more sustainable and economically sound blockchain protocol whose value is
anchored to the real-world, external market for computation, rather than purely on internal
speculation.

2. PROOF OF USEFUL WORK (POUW)



2.1 Formal Definition

Proof of Useful Work is a hybrid consensus mechanism designed to secure the Katalyst ledger.
It is defined as a system where the cryptographic right to propose a new block is granted to a
network participant (a "Provider") as a direct reward for the successful execution and verification
of a computationally intensive task submitted by an external participant (a "Buyer"). This model
ensures that the work performed to maintain the network's consensus has intrinsic, marketable
value outside of the protocol itself.

2.2 The VDP Criteria for Computable Tasks

For a task to be eligible for inclusion in the Katalyst compute marketplace and, by extension, its
PoUW system, it must adhere to three fundamental properties:

VERIFIABLE: The outcome of a computation must be verifiable by other nodes in a time frame
that is orders of magnitude shorter than the time required for the original computation. This is
the efficiency principle; if verification is as costly as execution, the system provides no benefit.
For example, verifying the integrity of a rendered 3D image is near-instantaneous, while
rendering it may take hours.

DETERMINISTIC: This is the cornerstone of trustless verification. Given the identical codebase
(as a WASM module) and identical input data, any node on the Katalyst network must produce a
byte-for-byte identical output. This property transforms the complex problem of verifying a task's
meaning into a simple, objective cryptographic problem of comparing two hashes:
hash(result_A) == hash(result_B). The enforcement of a deterministic WebAssembly (WASM)
runtime is therefore a mandatory, non-negotiable component of the protocol.

PARALLELIZABLE: To achieve global scale and high throughput, large computational jobs must
be divisible into smaller, independent micro-tasks. This allows the network to distribute the
workload across thousands of Providers simultaneously. While some tasks are "embarrassingly
parallel" (e.g., rendering animation frames), the Katalyst protocol is also designed to handle
sequentially dependent tasks (e.g., Al model training) through a system of managed
checkpointing, effectively turning one long job into a series of smaller, verifiable sequential jobs.

2.3 The Block Production Cycle

The creation of a block in Katalyst is a multi-stage process that separates the off-chain
coordination of work from the on-chain finalization of the ledger.

1. JOB SUBMISSION & EXECUTION (Off-Chain): A Buyer submits a job, which is then
decomposed and dispatched to an eligible Provider by the off-chain Conductor Network. The
Provider executes the task.



2. ATTESTATION (Off-Chain): Upon successful completion and preliminary verification, the
Conductor issues a cryptographically signed AttestationOfWork certificate to the Provider. This
digital certificate is the key to the next stage.

3. BLOCK PROPOSAL & FINALIZATION (On-Chain): The Provider uses the AttestationOfWork
as their right to propose a new block to the Layer 1 chain. To finalize the block, the Provider
must also solve a trivial, low-difficulty Proof of Work puzzle. This final puzzle is critical: its
difficulty is dynamically adjusted by the protocol to target a consistent block time (e.g., 60
seconds). Its purpose is not security through energy expenditure, but to act as a rate-limiting
mechanism, decoupling the network's "heartbeat" from the volume of computational work being
performed. This hybrid approach ensures both utility and a predictable block production rhythm.

3. NETWORK ARCHITECTURE

The Katalyst protocol is implemented as a multi-layered, distributed system. This layered
architecture is designed to separate concerns, allowing each component to be optimized for its
specific task. The system is composed of four primary layers, which work in concert to facilitate
the compute marketplace and secure the underlying ledger.

| Layer 4: Application Layer |
| (SDKs, Plugins, dApps, Uls) |

Layer 3: Node Client Layer |
(Execution, Secure WASM Sandbox, P2P) |

Layer 2: Conductor Network |
(Orchestration, Registry, Batch Settlement) |

Layer 1: Katalyst Chain |
(KVM, CMP, Consensus, Trust Layer) |
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3.1 Layer 1: The Katalyst Chain (The Trust Layer)



The foundational layer of the protocol is the Katalyst Chain, a sovereign Layer 1 blockchain. Its
sole purpose is to serve as the ultimate, decentralized arbiter of truth and ownership. It is
architected for maximum security and finality, even at the expense of raw speed. Key
components include:

* The Katalyst Virtual Machine (KVM): A runtime environment based on the WebAssembly
(WASM) standard. The KVM executes smart contract logic for all on-chain transactions.

* The Native Asset (CMP): The blockchain's native currency, Compute (CMP), is used to pay for
all network transaction fees (gas) and serves as the primary unit of account within the
ecosystem.

* The Consensus Engine: The on-chain component of the Proof of Useful Work algorithm,
responsible for validating blocks and finalizing the state of the ledger.

3.2 Layer 2: The Conductor Network (The Orchestration Layer)

To overcome the inherent scalability limitations of Layer 1, Katalyst employs an off-chain
network of nodes known as the Conductor Network. This layer acts as the high-speed, real-time
"air traffic control" for the compute marketplace. lts key functions are:

« Job Orchestration: Receiving jobs from Buyers, decomposing them into millions of micro-tasks,
and dispatching these tasks to eligible Providers.

* Node Registry & Reputation: Maintaining a real-time database of all active Provider nodes,
their hardware specifications, and their performance history.

 Batch Settlement: Aggregating thousands of off-chain micro-payments into single, efficient
transactions that are then settled on the Layer 1 chain, dramatically reducing network load and
fees.

3.3 Layer 3: The Node Client (The Execution Layer)

The Node Client is the software that any individual or entity can run to connect their hardware to
the Katalyst network and act as a Provider. This layer is the bridge between the global network
and the individual's computational resources. Its primary responsibilities include:

* Communication: Maintaining a persistent connection to the Conductor Network to receive work
and to the Layer 1 P2P network to stay synchronized with the chain state.

» Secure Execution: The client's most critical feature is the "Secure WASM Sandbox". This
component uses the KVM to execute received code in a completely isolated environment,
guaranteeing that untrusted code from Buyers cannot access or harm the Provider's host
system.



» Data Handling: Fetching job-related data from decentralized storage networks (like IPFS) and
submitting results back to the Conductor.

3.4 Layer 4: The Application Layer (The Access Layer)

This is the highest-level layer, composed of the tools and interfaces that make the Katalyst
network accessible to end-users and developers. It abstracts away the underlying complexity of
the protocol. This layer includes:

» Software Development Kits (SDKs): Libraries (primarily in Python) that allow developers to
programmatically interact with the Katalyst network to submit jobs, manage wallets, and build
applications.

* Third-Party Plugins: Integrations with popular software, such as the initial reference
implementation of a Blender plugin, which allows 3D artists to access the network's rendering
power directly from within their creative tool.

» Decentralized Applications (dApps): A rich ecosystem of applications built by the community,
which leverage Katalyst's unique hybrid model of on-chain logic and off-chain computation.

4. THE KATALYST ECONOMIC MODEL

The Katalyst protocol's economy is built upon a sophisticated dual-token model designed to
solve the inherent conflict between a token's utility and its function as a speculative asset. This
separation of concerns ensures network services remain affordable while providing a
mechanism for long-term value accrual to stakeholders. The two assets are Compute (CMP)
and the Katalyst Governance Token (KGT).

4.1 The Utility Token: Compute (CMP)

CMP is the primary transactional currency and the lifeblood of the network. It is designed to be a
liquid and functional medium of exchange, analogous to the "gasoline" required to power the
computational services.

PRIMARY USE CASES:

1. Paying for Compute: Buyers use CMP to pay for all computational jobs submitted to the
network.

2. Paying Network Fees: All Layer 1 transaction fees (gas) for smart contract interactions are
paid exclusively in CMP.



MONETARY POLICY: CMP is an inflationary token with an uncapped supply, designed to
support a growing economy. Its supply is managed by two opposing forces:

« Inflation: A predictable "Block Reward" of newly minted CMP is paid to block producers,
following a scheduled "halving" model to decrease the inflation rate over time.

* Deflation: A portion of every network fee (the "Base Fee", based on an EIP-1559 model) is
programmatically "burned", permanently removing it from the supply. This links network usage
directly to token scarcity.

The price of CMP is expected to maintain a "soft peg" or a stable equilibrium range, anchored to
the real-world cost of computation from centralized providers.

4.2 The Governance Token: Katalyst Governance Token (KGT)

KGT is the value-accrual and governance asset of the ecosystem. It represents a direct stake in
the long-term success and governance of the entire Katalyst network. It is designed to be held
and staked by long-term stakeholders.

IMPLEMENTATION: KGT is not a native protocol asset. It is a smart contract deployed on the
Katalyst Chain that adheres to the KRC-20 Fungible Token Standard.

SUPPLY: The total supply of KGT is immutably fixed at 100,000,000 tokens, enforced by the
KRC-20 contract. No more KGT can ever be created.

PRIMARY USE CASES:

1. Governance: Staking KGT grants voting rights in the Katalyst DAO, allowing stakeholders to
guide the future of the protocol.

2. Value Accrual (Staking Yield): A portion of the protocol's revenue (a percentage of the
Job_Cost from every compute job) is automatically distributed as a "real yield" to KGT stakers.
This directly links the value of holding KGT to the total economic throughput of the network.

3. Provider Incentivization: Staking KGT gives Providers preferential treatment by the
Conductor's job scheduler, creating a utility-driven demand for the token from network
participants who wish to maximize their earnings.

5. INITIAL DISTRIBUTION AND THE GENESIS EVENT

To ensure a fair launch and align long-term incentives, the initial allocation of both CMP and
KGT will be handled through a transparent and programmatic process.

5.1 KGT Allocation



The fixed supply of 100,000,000 KGT will be allocated at the Token Generation Event (TGE) as
follows, with all team and investor allocations subject to multi-year vesting schedules enforced
by smart contracts:

ECOSYSTEM & COMMUNITY TREASURY (40%)
For grants, research, and long-term protocol health, governed by the Katalyst DAO and
unlocked over 10 years.

COMPUTE PROVIDERS & STAKERS (25%)
For long-term network incentive programs designed to reward reliable hardware providers and
bootstrap staking.

FOUNDING TEAM & ADVISORS (20%)
To reward the core contributors who created the protocol, subject to a 4-year vesting schedule
with a 1-year cliff.

SEED INVESTORS & PARTNERS (10%)
For early-stage capital partners, subject to a multi-year vesting schedule.

PUBLIC SALE & INITIAL LIQUIDITY (5%)
To ensure broad distribution and create the initial trading markets for the token.

5.2 The Genesis Event

Katalyst will launch via a "Genesis Event," a two-sided commitment auction designed to solve
the network's initial "chicken-and-egg" problem. During a pre-launch period, participants will be
able to:

1. BUYERS: Pre-purchase CMP at the initial launch price, receiving a significant bonus. Their
committed funds (in USDC) will be used to create the initial liquidity for the CMP token on a
decentralized exchange.

2. PROVIDERS: Pledge their future compute power by benchmarking their hardware and
staking a small, refundable bond. In return, they will receive a reservation to acquire a
significant amount of the valuable KGT token at a steep discount.

This event ensures that on Day 1 of the mainnet, there is a ready pool of pre-paid Buyers, a
committed fleet of high-power Providers, and a deep, liquid market for the network's tokens.

6. ROADMAP



The development and deployment of the Katalyst network is planned in several distinct phases,
each with a clear objective.

PHASE 0: THE GENESIS DOCUMENT v
Status: Complete

This foundational phase involved the formalization of the Katalyst protocol's core concepts,
economic models, and architectural design into this comprehensive whitepaper. This document
serves as the master blueprint and intellectual cornerstone for the project, establishing the
vision required to attract a core technical team.

PHASE 1: TESTNET "PROMETHEUS" & COMMUNITY FORMATION
Target: Q4 2025

The next phase involves launching a public testnet. The goals are to build out the core
Conductor Network, onboard the first wave of community developers, and test the network with
a single, focused use case (e.g., decentralized 3D rendering with a Blender plugin). This phase
will be critical for debugging, performance tuning, and building our foundational community.

PHASE 2: THE GENESIS EVENT & MAINNET LAUNCH
Target: Q2 2026

Following a successful testnet period, the public Genesis Event will be initiated to bootstrap the
network's economy. This will culminate in the launch of the Katalyst mainnet, the Token
Generation Event (TGE) for CMP and KGT, and the deployment of the initial decentralized
exchange liquidity pools.

PHASE 3: ECOSYSTEM GROWTH & PROGRESSIVE DECENTRALIZATION
Target: Q4 2026 - Q2 2027

With a live mainnet, the focus will shift to driving adoption and decentralizing governance. The
Katalyst Foundation will begin deploying its treasury to fund developer grants. The Conductor
Network, initially run by Katalyst Labs, will begin to onboard trusted, third-party, KGT-staked
operators. The Katalyst DAO will be formally established and given control over on-chain
protocol parameters.

PHASE 4: UTILITY DOMINANCE
Target: 2027 and Beyond

The long-term vision is for Katalyst to become the foundational utility layer for decentralized
computation. This phase will focus on enterprise adoption, development of advanced features
like privacy-preserving computation (e.g., zkML), and the full realization of the "black hole" effect
as Katalyst becomes the de facto global standard.



7. CONCLUSION

Katalyst presents a fundamental evolution in blockchain architecture. By abandoning the
paradigm of non-productive work, we have designed a system where network security and
economic utility are not opposing forces, but are instead two sides of the same symbiotic coin.
The Proof of Useful Work consensus mechanism transforms the immense energy cost of
decentralization into a global public good, providing accessible supercomputing power to the
innovators who need it most.

The dual-token economic model resolves the inherent paradox between utility and value
accrual, creating a sustainable and stable internal economy while providing powerful incentives
for long-term stakeholders. The layered architecture is designed for security, scalability, and a
rich developer experience, enabling a new generation of computationally intensive decentralized
applications that were previously unimaginable.

We are not merely proposing a new blockchain. We are proposing the blueprint for a new,
foundational layer of the internet—a global, permissionless, and economically aligned engine for
the future of computation. We invite developers, researchers, providers, and visionaries to join
us in building this future.

For technical inquiries, partnership opportunities, or to join our community, please contact us at
katalyst.protocol@gmail.com



