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1.6 Abstract

Artificial intelligence (Al) is evolving rapidly, driving an
unprecedented demand for high-performance computing
(HPC) resources. Training and inference of large-scale Al
models require immense computational power, primarily
utilizing GPUs. However, centralized cloud computing
services, dominated by AWS, Azure, and Google Cloud,
impose high costs, resource monopolization, and
accessibility barriers, limiting innovation and adoption.

TensorGrid is a decentralized GPU computing network
designed to address these challenges by aggregating global
idle GPU resources and offering them to Al researchers,
developers, and enterprises at a lower cost. By leveraging
blockchain technology, TensorGrid ensures transparent and
verifiable task execution, decentralized resource allocation,
and fair economic incentives.

The core innovations of TensorGrid include:

1.Decentralized GPU Marketplace — A marketplace
where users can request and provide GPU computing
resources with verifiable execution.

2.0ptimized Task Scheduling - A smart
contract-driven system that efficiently matches Al
workloads with available GPU providers.

3.Zero-Knowledge Proofs (ZK-Proofs)  for
Computation - Ensuring the integrity of Al
computations without requiring trust in individual GPU
providers.

4.Layer 2 Scalability — Reducing transaction costs and
improving computational efficiency through Layer 2
integration.

5.TGRID Token Economy - A native cryptocurrency
used for payments, staking, and governance within the
TensorGrid ecosystem.

2.6 Introduction

Artificial intelligence (Al) has revolutionized multiple
industries, from natural language processing (NLP) to
computer vision and autonomous systems. The rapid
advancements in Al are largely driven by the increasing
availability of high-performance computing (HPC)
resources, primarily Graphics Processing Units (GPUs).
However, as Al models grow in complexity, the demand for
GPU computing power has significantly outpaced supply,
creating a computational bottleneck that restricts
innovation.

2.1 The Challenges of Al Computing
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Despite the importance of GPUs in Al advancements, the
current Al computing ecosystem is dominated by
centralized cloud service providers such as AWS, Google
Cloud, and Microsoft Azure. These platforms impose high
costs, limited accessibility, and monopolization of GPU
resources, resulting in the following challenges:

1. Expensive Computation Costs

Training large Al models on centralized cloud providers is
prohibitively expensive. For example, running an 8x NVIDIA
H100 GPU instance on AWS costs $32 per hour, making it
inaccessible to many researchers, startups, and
independent developers.

2. Resource Monopolization

The availability of GPUs is controlled by a few centralized
cloud providers, often prioritizing large enterprises while
small-scale developers struggle to access adequate
resources.

3. Scalability and Transparency Issues



Al developers lack an open, scalable, and verifiable
computing infrastructure. There is no transparency in how
GPU resources are allocated, leading to inefficiencies and
inequities.

4. Trust in Centralized Entities

Al computing currently requires full trust in centralized cloud
providers, leaving users vulnerable to data security risks,
censorship, and vendor lock-in.

2.2 The Need for Decentralized Al
Computing

Given these challenges, there is a strong demand for an
open, decentralized, and cost-efficient Al computing
network. TensorGrid proposes a decentralized GPU
computing marketplace where global GPU providers can
share their computing power in a trustless and verifiable
manner.

2.3 TensorGrid’s Solution

TensorGrid addresses these problems through a fully
decentralized, verifiable, and scalable GPU computing
network, offering:

Decentralized Al Compute Market - A permissionless
network that aggregates global GPU supply and allocates
resources based on demand.

Optimized Task Scheduling & Verification — A smart
contract-based system that ensures fair and efficient task
distribution among GPU providers.

Zero-Knowledge Computation Proofs (ZK-Proofs) -
Ensuring computation integrity without requiring trust in
individual GPU providers.

TGRID Token Economy - A token-driven incentive
mechanism to reward GPU providers and enable
decentralized governance.

=.0 core Principles

The demand for Al computing power is growing
exponentially, but the current market structure is inefficient,
expensive, and heavily centralized. TensorGrid is built upon
fundamental principles that enable a decentralized,
scalable, and trustless GPU computing network.

3.1 Decentralization

Traditional Al computing resources are controlled by
centralized entities such as AWS, Google Cloud, and
Microsoft Azure. These platforms dictate pricing, availability,
and access, often prioritizing large enterprises over smaller
developers and researchers. TensorGrid shifts this
paradigm by creating a decentralized marketplace
where anyone can contribute GPU resources or request
computing power without relying on intermediaries.

3.2 Verifiability

One of the major concerns in decentralized computing is
trust—how can users ensure that GPU providers execute
tasks correctly without manipulation? TensorGrid
incorporates Zero-Knowledge Proofs (ZK-Proofs) and
cryptographic verification to guarantee that Al tasks are
executed correctly and verifiably. Users no longer need to
trust individual providers; instead, they can rely on
cryptographic proofs.

3.3 Cost Efficiency

Cloud-based Al computing is prohibitively expensive due to
high overhead costs, monopolistic pricing, and
inefficiencies in resource allocation. TensorGrid
optimizes the supply and demand of GPU computing power
by enabling a peer-to-peer (P2P) marketplace where
GPU owners compete for tasks, leading to lower costs
and better resource utilization.

3.4 Scalability

The growing complexity of Al models demands a computing
infrastructure that can scale seamlessly. TensorGrid
achieves scalability by:

Decentralized Task Distribution — Tasks are automatically
assigned to the most efficient GPU providers.

Layer 2 Integration - Transactions and payments are
processed on a high-performance Layer 2 network to
reduce costs.

Optimized Network Coordination — Al workloads are split

into parallel computing tasks, maximizing network
efficiency.

3.5 Trustless Execution

Current Al computing infrastructure relies on centralized



entities to manage and execute tasks. TensorGrid
eliminates this dependency through trustless execution
mechanisms, where:

Smart Contracts automate payments and enforce
execution rules.

Cryptographic Proofs validate computation results.

Reputation-based Incentives ensure that GPU providers
act honestly.

3.6 Governance and Transparency

TensorGrid is governed by a Decentralized Autonomous
Organization (DAO), allowing the community to influence
key decisions, including:

® Network upgrades and protocol changes.

@ GPU pricing models and economic incentives.

@ Security parameters and computational validation
mechanisms.

4.0 Security

Security is one of the most critical aspects of decentralized
GPU computing. In a trustless environment, users must be
assured that computational tasks are executed correctly,
data remains secure, and GPU providers operate honestly.
TensorGrid achieves secure and verifiable Al
computation through a combination of Zero-Knowledge
Proofs (ZK-Proofs), cryptographic validation,
decentralized reputation mechanisms, and smart
contract enforcement.

4.1 Verifiable Computation Integrity

A major challenge in decentralized computing is ensuring
that GPU providers execute tasks correctly without altering
results. TensorGrid addresses this issue using
cryptographic proof mechanisms:

1. Zero-Knowledge Proofs (ZK-Proofs)

TensorGrid utilizes ZK-SNARKSs (Succinct Non-Interactive
Arguments of Knowledge) to generate cryptographic
proofs that validate the correctness of Al computations.

Users submitting tasks can request proof-of-execution,
ensuring that GPU providers cannot falsify results.

2.0n-Chain Verifiable Computation
TensorGrid enables on-chain validation of Al task Users

execution,
verification.

ensuring transparent and tamper-proof

Users can challenge suspicious computation results, and
disputes  are resolved through a trustless
challenge-response mechanism.

3. Reputation & Slashing Mechanisms
GPU providers are required to stake TGRID tokens as
collateral to ensure honest computation.

If a provider is found submitting incorrect results, their stake

is slashed (partially deducted), and they lose reputation
points.

4.2 Data Privacy and Confidentiality

Al models and datasets are highly valuable, and users must
be confident that their data remains private. TensorGrid
incorporates multiple layers of security to protect user
data:

1. End-to-End Encryption

Data transferred between users and GPU providers is
AES-256 encrypted, ensuring it cannot be intercepted or
modified.

2. Trusted Execution Environments (TEE)
TensorGrid plans to integrate TEE (e.g., Intel SGX, AMD SEV)
to enable confidential computing.

GPU providers execute Al tasks in isolated, encrypted
environments, preventing unauthorized access to user data.

3. Homomorphic Encryption (Future Development)
Future versions of TensorGrid may incorporate fully
homomorphic encryption (FHE), allowing Al computations
on encrypted data without exposing raw inputs.

4.3 Sybil Attack Resistance

Sybil attacks occur when a malicious actor generates
multiple fake GPU nodes to manipulate the system.
TensorGrid prevents Sybil attacks through:

1. Economic Barriers
GPU providers must stake TGRID tokens to participate,
making large-scale Sybil attacks economically costly.

2. Reputation-Based Access
New GPU providers start with limited task access and gain
reputation over time through successful task execution.

3.Randomized Task Distribution

Tasks are assigned randomly and unpredictably to GPU
providers, preventing a single entity from controlling a
significant portion of computations

4.4 Smart Contract Security

TensorGrid relies on Ethereum-compatible
contracts for secure task execution and payments:

smart

1. Immutable and Audited Contracts



All smart contracts are open-source and publicly
auditable to ensure security and transparency.

2.Multi-Signature Wallets for Fund Management
TensorGrid employs multi-signature wallets for managing
ecosystem funds, reducing single points of failure.

3.Automated Payment Escrow
Payments are locked in escrow via smart contracts until
successful task completion is cryptographically verified.

4.5 Protection Against Malicious
Computation

Malicious actors may attempt to submit fraudulent results or

refuse to complete tasks. TensorGrid mitigates this through:

1.Stake & Slashing Mechanism
GPU providers must lock collateral in smart contracts,
which is slashed if they submit incorrect results.

2.Challenge-Response Dispute Resolution
Users can challenge computation results, and disputes are
resolved through Layer 2 fraud proofs.

3.Reputation-Based Incentives

Honest GPU providers are rewarded with higher task
priority and greater rewards, while dishonest providers
are penalized.

4.6 Future Enhancements in Security

TenGrid is committed to continuous security improvement,
including:

@ ZK-Rollups for Scalable Verification
@ Decentralized Fraud Detection via Al

@ Al Model Ownership and Intellectual Property Protection
on Blockchain

5.0 universal Computing
Protocol

TensorGrid is designed to be a universal and standardized
decentralized GPU computing network, enabling
seamless Al computation across multiple environments. The
Universal Computing Protocol (UCP) ensures that Al
models, datasets, and computational tasks can be executed
efficiently, securely, and verifiably across decentralized
nodes.

5.1 Standardized Task Execution

One of the major challenges in decentralized GPU
computing is ensuring that different Al models and
frameworks can run seamlessly on a distributed network of
heterogeneous hardware. The Universal Computing
Protocol (UCP) defines a standardized task execution
process that supports multiple deep learning frameworks,
including:

TensorFlow JAX
PyTorch ONNX
(Open Neural Network Exchange)

Each computing task is containerized and follows a
predefined set of execution requirements, ensuring
compatibility across GPU providers.

Key Components of Standardized Task Execution:

1.Task Definition Layer - Users define Al computing jobs
using smart contract interfaces, specifying model types,
input data, expected output format, and required
computational power.

2.Workload Scheduling Layer — Smart contracts assign
tasks to available GPU providers based on computing
power, reputation, and network latency.

3.Execution and Validation Layer — GPU providers execute

Al tasks and submit results along with cryptographic proof
for validation.

5.2 Decentralized Task Distribution

In a traditional cloud environment, Al computation is
managed by centralized schedulers. TensorGrid eliminates
the need for a centralized orchestrator by implementing a
peer-to-peer (P2P) task distribution system.

Task Matching & Allocation

1.User submits a computing task — A request is sent to the
TensorGrid network with parameters such as model size,
dataset, and computational requirements.

2.Smart contract allocates resources - A decentralized
task scheduling algorithm assigns tasks based on GPU
availability and performance criteria.

3.Task execution begins — Selected GPU providers process
the request while maintaining cryptographic proofs of
execution.

4 \Validation and Payment Settlement - Completed
computations are validated using Zero-Knowledge Proofs
(ZK-Proofs) and payments are released via smart contracts.

This approach ensures decentralization, fault tolerance, and
fair allocation of computational resources.



5.3 Verifiable Execution via
Zero-Knowledge Proofs
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A major challenge in decentralized computing is ensuring
computational correctness without trusting centralized
authorities. TensorGrid leverages Zero-Knowledge Proofs
(ZK-Proofs) to verify Al model execution.

® ZK-SNARKSs (Succinct Non-Interactive Arguments of
Knowledge) allow GPU providers to generate
cryptographic proofs that verify task execution without
revealing sensitive Al model parameters.

@ Proof-of-Execution (PoE) ensures that a computational
job was carried out correctly, preventing fraudulent task
submissions.

® Challenge-Response Mechanism enables users to
dispute incorrect results and request re-computation by
alternative GPU providers.

5.4 GPU Interoperability and Performance
Optimization

To maximize efficiency, the TensorGrid protocol supports
cross-platform GPU interoperability with hardware
optimizations.

® Adaptive Workload Balancing - Al workloads are
dynamically distributed across multiple GPUs to optimize
efficiency.

® Layer 2 Scaling Solutions - High-frequency Al
computations are settled on Layer 2 networks to reduce
transaction fees and latency.

® On-Chain & Off-Chain Computation - Low-latency Al
tasks run off-chain, while critical validation steps remain
on-chain.

5.5 Future Enhancements

TensorGrid aims to continuously evolve its Universal
Computing Protocol to support:

Federated Learning - Enabling multiple GPU providers to
train models collaboratively without sharing raw data.

Multi-Party Computation (MPC) - Enhancing Al privacy by
executing computations across multiple nodes securely.

Al-Oriented Blockchain Scaling - Developing Al-specific
blockchain  optimizations to handle large-scale
computations efficiently.

6.6 core Protocol Design

TensorGrid's Core Protocol Design is built to enable a
decentralized, scalable, and trustless GPU computing
network. The protocol consists of key components that
facilitate task execution, verification, incentive
distribution, and governance in a fully decentralized
manner.

6.1 Architecture Overview

The TensorGrid protocol is composed of the following core
layers:

1.Task Submission Layer - Users define Al workloads,
specifying computing requirements.

2.Task Scheduling Layer - A decentralized matching
system assigns workloads to available GPU nodes.

3.Execution Layer — GPU providers execute computations
and generate cryptographic proofs.

4 Verification Layer — Computation results are validated
using Zero-Knowledge Proofs (ZK-Proofs).

5.Payment & Incentive Layer — Smart contracts automate
payment settlement based on verified results.

6.Governance Layer - TGRID token holders participate in
network governance through DAO mechanisms.

6.2 Task Execution Workflow

TensorGrid operates on a decentralized task execution
model. The steps are as follows:

1.Users submit Al computation tasks through a smart
contract interface.

2.Task scheduler assigns the job to GPU providers based
on availability, reputation, and computational efficiency.

3.GPU nodes execute Al models and generate
cryptographic execution proofs.

4.Results are submitted for verification
ZK-SNARKSs or challenge-response mechanisms.

using

5.If the results are valid, smart contracts release
payments; otherwise, a dispute resolution process begins.



This workflow ensures secure, transparent, and efficient Al
computation.

6.3 Decentralized Task Scheduling

Unlike traditional cloud computing, TensorGrid uses a
decentralized, reputation-based scheduler:

@ Al workloads are dynamically distributed across GPU
nodes to optimize efficiency.

@ Priority is given to nodes with higher reputation and
performance scores.

@® Smart contract-based arbitration handles task
disputes.

6.4 Verifiable Computation
& Zero-Knowledge Proofs (ZK-Proofs)

A major challenge in decentralized computing is ensuring
correct computation execution without central trust.
TensorGrid employs ZK-SNARKs (Succinct
Non-Interactive Arguments of Knowledge) to:

® Generate Proof-of-Execution (PoE), proving correct Al
computation execution.

@ Allow Al tasks to be verified without exposing raw data.

@ Enable fraud-proof mechanisms, ensuring invalid results
can be challenged and re-evaluated.

6.5 Payment & Incentive Mechanism

Payments within TensorGrid are handled through TGRID
token-powered smart contracts.

@ GPU providers earn TGRID based on task difficulty and
execution accuracy.

® Users pay with TGRID, ensuring a transparent and
efficient reward system.

® Dispute resolution and slashing penalize dishonest

providers, while honest nodes receive priority access to
high-value tasks.

6.6 Governance & Decentralized
Autonomous Organization (DAO)

The TensorGrid DAO ensures network upgrades, fee
adjustments, and incentive structures are
community-driven.

® TGRID token holders vote on protocol changes.

@ Staking and reputation systems prevent malicious
actors from influencing governance.

@ Open-source governance guarantees transparency and

fairness.

6.7 Future Enhancements
TensorGrid's protocol will evolve to include:

® Federated Learning Integration - Enabling secure Al
model training across multiple nodes.

@ Layer 2 Optimization — Reducing computation costs via
rollups.

@ Privacy-Preserving Al Computing - Leveraging MPC
(Multi-Party Computation) to secure sensitive Al tasks.

-1.0 Computing Task Library

The Computing Task Library (CTL) is a critical component
of the TensorGrid ecosystem, providing a standardized
framework for defining, executing, and verifying Al
computation tasks in a decentralized and interoperable
manner.

The CTL ensures that Al workloads can be easily deployed
across different GPU providers while maintaining
verifiability, security, and efficiency.

7.1 Standardized Task Format

In order to maintain compatibility across various Al
frameworks and GPU architectures, TensorGrid introduces a
standardized task format. This ensures that computational
jobs can be efficiently assigned, executed, and verified on
different hardware setups.

Each task in the Computing Task Library (CTL) consists of:

® Model Type: Supports frameworks such as TensorFlow,
PyTorch, JAX, and ONNX.

@ Task Description: Specifies whether the job is model
training, inference, or fine-tuning.

@ Required Compute Power: GPU/TPU/ASIC
specifications needed for execution.

® Input Dataset: Defines the dataset location

(decentralized storage such as IPFS/Filecoin).

@ Expected Output: The required model result, validation



criteria, and post-processing conditions.

This standardized structure enables seamless execution
and verifiability across different GPU providers.

7.2 Decentralized Task Registry

TensorGrid maintains a decentralized task registry,
allowing users to:

1.Submit Al workloads via smart contracts.

2.Retrieve past computation results using
content-addressable storage (IPFS/Filecoin).

3.Reuse and modify previously executed models for
continuous training and fine-tuning.

This on-chain
reproducibility,
workloads.

task registry ensures auditability,
and decentralized storage for Al

7.3 On-Chain Computation Metadata

To enhance verifiability, TensorGrid stores task metadata
on-chain, including:

@ Task Hash - Unique identifier of the submitted Al job.

@ Execution Proof — Zero-Knowledge Proof (ZK-Proof)
verifying the correctness of computation.

® GPU Provider Reputation Score - Historical performance
metrics of computation nodes.

@ Stake and Payment Data — Smart contract-based escrow
to ensure honest execution.

These metadata records prevent fraudulent task
submissions and ensure computational integrity.

7.4 Computation Validation &
Zero-Knowledge Proofs (ZK-Proofs)

TensorGrid ensures trustless computation through
Zero-Knowledge Proofs (ZK-Proofs), allowing Al workloads
to be validated without revealing sensitive model
parameters.

® ZK-SNARKs: Ensures model training and inference
execution correctness.

® Fraud-Proof Mechanism: Allows disputes to be resolved
via cryptographic validation.

@ Reputation-Driven Verification: GPU providers with a
history of correct execution are prioritized in task
allocations.

This approach ensures security, privacy, and correctness
of Al tasks.

7.5 Task Execution Optimization

TensorGrid optimizes computational efficiency through:

@ Parallelized Al Workloads - Splitting large models into
smaller tasks across multiple GPUs.

@ Adaptive Scheduling - Assigning workloads based on
GPU performance and latency.

@ Layer 2 Offloading — Reducing transaction costs for
frequent Al tasks.

These optimizations make TensorGrid a

high-performance, cost-effective Al computation
network.

7.6 Future Enhancements

TensorGrid will continue improving the Computing Task
Library (CTL) to support:

® Federated Learning - Enabling privacy-preserving
collaborative Al training.

® Multi-Party Computation (MPC) - Secure Al

computation without exposing raw data.

8.6 Decentralized GPU
Computing Network

The Decentralized GPU Computing Network (DGCN) is
the backbone of TensorGrid, enabling Al computation to be
performed in a trustless, scalable, and cost-efficient
manner. By leveraging decentralized coordination,
cryptographic verification, and tokenized incentives,
TensorGrid ensures that GPU computing power is fairly
distributed, transparently verifiable, and resilient
against manipulation.

8.1 Network Architecture

TensorGrid's decentralized computing network consists of
the following core components:



1.Computing Nodes (GPU Providers) - Individuals and
enterprises that provide GPU computing resources.

2.Task Scheduler & Matching Layer - Smart
contract-based system that efficiently distributes Al
workloads.

3.Computation Verification Layer - Uses
Zero-Knowledge Proofs (ZK-Proofs) to validate task

execution.

4.Decentralized Storage Layer - Uses IPFS, Arweave, or
Filecoin for Al model and dataset storage.

5.Incentive & Payment Layer - TGRID-based economic
model for fair compensation and governance.

8.2 Computing Nodes & Task Execution

Types of Computing Nodes
TensorGrid supports different categories of GPU providers:

® Personal GPU Nodes - Individual users contributing idle
GPU power.

® Enterprise GPU Farms - Large-scale Al computing
centers offering compute resources.

@ Edge Al Nodes — Decentralized Al inference on loT and
edge devices.

Each node is responsible for executing Al training,
inference, or fine-tuning tasks while ensuring
computation verifiability.

Task Execution Flow

1.Users submit computation requests - Al training or
inference tasks are submitted via smart contracts.

2.Smart contracts assign jobs - The Task Scheduler
matches tasks with optimal GPU providers.

3.Computing nodes execute Al workloads - Using
containerized environments (Docker, WASM).

4.ZK-Proof-based verification - Results are validated
through on-chain Zero-Knowledge Proofs.

5.Payments released upon verification — TGRID tokens
are distributed to GPU providers based on successful

execution.

This decentralized, automated workflow ensures secure,
efficient, and verifiable Al computation.

8.3 Verifiable Computing with ZK-Proofs

A major challenge in decentralized Al computing is ensuring
computation correctness without requiring trust.
TensorGrid employs ZK-SNARKs (Succinct
Non-Interactive Arguments of Knowledge) to:

@ Verify task execution without exposing model
parameters.

® Prevent GPU providers from submitting falsified
results.

® Enable challenge-response fraud detection to protect
against malicious actors.

These proofs guarantee computational integrity while
maintaining Al model security.

8.4 Incentive Model & Token Economy

The TGRID token powers the decentralized computing
network by:

@ Paying for Al workloads — Users stake TGRID to request
computing power.

® Rewarding GPU providers — Compute nodes receive
TGRID based on execution accuracy and efficiency.

@ Slashing dishonest providers — Fraudulent or incorrect
task submissions result in stake reductions.

® Governance Participation - TGRID holders vote on
protocol upgrades and fee structures.

This tokenized incentive mechanism ensures that

computation power is fairly distributed and aligned with
network security and efficiency.

8.5 Scalability & Future Enhancements

TensorGrid plans to enhance the Decentralized GPU
Computing Network by:

@ Optimizing Layer 2 Scalability — Using rollups to reduce
computation costs.

@ Supporting Multi-Party Computation (MPC) - Enabling
privacy-preserving Al workloads.

@ Al Model Staking — Allowing Al researchers to train and
stake models for decentralized monetization.



Q.0 Execution Layer

The Execution Layer in TensorGrid is responsible for the efficient, verifiable, and secure execution of Al computation
tasks across a decentralized network of GPU providers. This layer ensures that tasks are assigned, executed, verified, and

finalized using cryptographic proofs and smart contracts.

The Execution Layer comprises the following key components:

1.Task Assignment & Dispatch Mechanism — Smart contract-driven task allocation.

2.Secure Computation Environments — GPU providers execute Al workloads in a trustless and verifiable manner.

3.Computation Verification — Using Zero-Knowledge Proofs (ZK-Proofs) for correctness validation.

4.Dispute Resolution & Slashing Mechanisms - Ensuring fairness and penalizing dishonest actors.

5.0ptimized Performance & Scalability — Dynamic load balancing across GPU nodes.

9.1 Task Assignment & Execution Flow

9.2 Secure Computation Environments

The Execution Layer follows a fully decentralized Al
computation pipeline:
Step 1: Task Submission

[ Users submit Al computation
(training/inference) through smart contracts.

requests

@® Required specifications (GPU power, memory, model
framework) are included.

Step 2: Task Assignment

@® The Task Scheduler selects the most suitable GPU
providers based on:

o Computational power

0 Reputation score

o Task execution history

o Latency and geographic proximity
Step 3: Secure Execution by GPU Nodes

® GPU providers download encrypted datasets from
decentralized storage (IPFS/Filecoin).

@ Al workloads are executed inside isolated computation
environments (Docker, WASM, TEE).

@ Execution metadata is logged on-chain for transparency.

Step 4: Computation Verification (ZK-Proofs)

@® GPU nodes submit ZK-SNARK proofs to verify correct
execution.

@ Results are stored on-chain and cross-checked against
expected output criteria.

Step 5: Payment & Settlement

@ If the execution is valid, TGRID token payments are
released automatically via smart contracts.

@ If disputes arise, the challenge-response system allows
re-evaluation.

This end-to-end decentralized execution workflow ensures
trustless, efficient, and verifiable Al computation.

To enhance security and computation integrity, TensorGrid
isolates Al workloads from GPU providers:

® Trusted Execution Environments (TEE) — Running Al
tasks in hardware-secured enclaves (Intel SGX, AMD SEV).

® Homomorphic Encryption (Future Support) — Allowing
Al computation on encrypted data without exposing raw
inputs.

@ Containerized Execution (Docker, WASM) - Preventing
GPU nodes from tampering with execution results.

These measures eliminate trust assumptions while
ensuring Al model privacy.

9.3 Zero-Knowledge Computation Proofs

TensorGrid leverages ZK-SNARKSs to generate
Proof-of-Execution (PoE):

@® GPU providers must cryptographically prove they
executed Al workloads correctly.

® On-chain validation ensures task transparency and
prevents fraudulent submissions.

@ Dispute resolution allows users to challenge incorrect
results, reducing manipulation risks.

By utilizing ZK-Proofs, TensorGrid guarantees correct
execution without revealing sensitive Al model details.

9.4 Slashing & Dispute Resolution

TensorGrid employs an economic security model to deter
fraudulent computation:

® GPU providers stake TGRID tokens to participate in Al
computation.

@ If incorrect results are detected, the provider’s stake
is slashed as a penalty.



@ Users can challenge suspicious computation results,
triggering a secondary verification process.

@ Reputation Scores: Nodes with a history of incorrect
computations are penalized and deprioritized.

This trustless slashing and reputation system ensures fair
execution and high-quality computation outputs.

9.5 Scalability & Performance Optimization

TensorGrid optimizes computation performance through:

® Dynamic Load Balancing - Tasks are distributed across
GPU providers for maximum efficiency.

® Layer 2 Computation Scaling - Using ZK-Rollups to
aggregate proofs, reducing blockchain congestion.

@ Parallelized Al Workloads - Large Al models are split into
sub-tasks, executed across multiple GPUs.

With these innovations, TensorGrid ensures decentralized
Al execution remains scalable, efficient, and
economically sustainable.

180.6) Extensions

<

—

The Extensions section outlines TensorGrid's future
development paths, protocol enhancements, and
ecosystem integrations that will further strengthen the
network’s scalability, efficiency, and usability.

TensorGrid's architecture is designed to be modular and
highly extensible, enabling seamless integration with
emerging Al computing, cryptographic verification, and
blockchain scaling solutions.

10.1 Al Model Training & Decentralized
Al Services

TensorGrid aims to expand beyond raw GPU computation
into decentralized Al model training, hosting, and
monetization, allowing developers and organizations to:

® Train Al models collaboratively in a decentralized
manner.

@ Store and share pre-trained models on decentralized
storage (IPFS, Filecoin, Arweave).

® Deploy Al-as-a-Service (AlaaS) solutions directly on
TensorGrid.

10.2 Federated Learning &
Multi-Party Computation (MPC)

Privacy-preserving Al computation is a key extension for
TensorGrid, incorporating:

@ Federated Learning - Allowing multiple parties to train Al
models without sharing raw data.

® Multi-Party Computation (MPC) - Enabling secure
collaborative Al computation across different nodes.

® ZK-Proof-Based Privacy Computation — Ensuring Al
models and training data remain confidential.

These capabilities will unlock new applications in finance,

healthcare, and enterprise Al while maintaining data
security and compliance.

10.3 Cross-Chain & Layer 2 Scaling

To enhance transaction throughput and reduce costs,
TensorGrid will:

@ Deploy Layer 2 scaling solutions (ZK-Rollups, Optimistic
Rollups) to handle Al task verification.

@ Integrate cross-chain interoperability via LayerZero or
Cosmos IBC, enabling multi-chain Al compute services.

® Support decentralized RPC & storage solutions,
ensuring optimal Al task execution across different
blockchains.

These integrations will make TensorGrid
interoperable with existing DeFi,
Al-powered dApps.

fully
GameFi, and

10.4 Al DAO & Community Governance

includes
resource

The long-term vision of TensorGrid
community-driven Al governance and
allocation, allowing:

® TGRID token holders to vote on protocol upgrades,
economic models, and network parameters.

® Decentralized Al funding to support Al research and
model development.

® Al model marketplaces, where developers can
monetize Al models via tokenized ownership.

By establishing Al DAOs (Decentralized Autonomous
Organizations), TensorGrid ensures a fair, transparent,
and self-sustaining Al compute ecosystem.



11.83 Conclusion

As artificial intelligence (Al) continues to advance, the demand for high-performance, cost-efficient, and decentralized
computing infrastructure is growing rapidly. The current centralized cloud computing model is expensive, controlled by a
few dominant players, and lacks transparency, making it inaccessible to many developers, researchers, and organizations.

TensorGrid represents a paradigm shift in Al computing, offering a decentralized, verifiable, and scalable GPU
computing network that enables fair and open access to Al computation resources. By leveraging blockchain technology,
cryptographic proofs, and decentralized incentives, TensorGrid ensures that Al workloads can be executed efficiently
without the need for centralized intermediaries.
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