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1 Introduction

Lumera Protocol is an application-specific blockchain designed to power decentralized
intelligent services, autonomous agents, and secure data storage. By integrating a unique
Validator-SuperNode architecture, Lumera provides a scalable, high-performance foun-
dation for trustless computation, Al-powered applications, and decentralized storage so-
lutions.

Unlike general-purpose blockchains, Lumera is specifically optimized for Al-driven Web3
economies. SuperNodes extend beyond traditional Validators, offering specialized services
such as data storage, LLM hosting, autonomous agent execution, task verification, and
cross-network communication.

1.1 Key Features

e Scalable & Interoperable — Built using the Tendermint Proof-of-Stake (PoS) consen-
sus framework, ensuring cross-chain compatibility and seamless data transmission.

e Decentralized Governance — Token holders control network parameters through a
stake-weighted system, driving protocol upgrades & economic adjustments.

e Adaptive Tokenomics — A bonded staking mechanism dynamically adjusts inflation
based on network participation and staking activity.

e SuperNode-Powered Infrastructure — A Proof-of-Service (PoSe) system incentivizes
computational power, decentralized storage, and authenticity verification.

e Action & Agent Framework — A modular framework that enables intelligent, decen-
tralized services, including Actions like Cascade for storage or Sense for verification
and Agents like Inference for intelligent computing and LLM hosting.

1.2 The Action & Agent Framework

At the core of Lumera’s decentralized infrastructure is the interplay between Action and
Agent modules, a framework that enables scalable, modular, and autonomous compute-
intensive services. This distinction is fundamental to how Lumera operates, as Actions
provide the foundational execution layer, while Agents orchestrate autonomous decision-
making.

Actions serve as low-level, atomic operations executed by SuperNodes—stateless, modular
functions that power storage, computation, and verification tasks. Agents are higher-
level, goal-oriented entities that leverage Actions to achieve complex objectives, automate
workflows, & optimize processes. Together, they enable autonomous decision-making and
advanced coordination across Lumera’s decentralized network. Examples include:

e Cascade — A decentralized storage protocol ensuring permanent, censorship-resistant
data integrity.

e Sense — An authenticity verification system using autonomous agents to detect
copymints, asset-duplication, and fraudulent conveyance.

e Inference — A distributed computation layer facilitating machine learning models
and intelligent automation.



2 What is LUME?

LUME is the native utility token of Lumera, serving as the economic backbone of its
decentralized ecosystem. It plays a pivotal role in securing the network, enabling gover-
nance, and facilitating access to key services. As the blockchain’s native asset, LUME
is integral to Lumera’s custom implementation of the Tendermint Proof-of-Stake (PoS)
consensus framework.

Staking LUME ensures network security, allowing Validators and Delegators to partici-
pate in consensus while earning rewards. Lumera extends beyond traditional PoS systems
by leveraging SuperNodes to execute specialized compute and data services, facilitated
by Action and Agent modules powered by LUME.

LUME distinguishes itself from other PoS assets by incorporating deflationary mechanics,
including transaction fee burns and dynamic supply adjustments. All protocol revenue
and service fees are collected in LUME, reinforcing a self-sustaining economic model
where token utility grows alongside network adoption.

2.1 Token Utility

LUME is central to Lumera, serving as the medium through which participants interact
with the protocol’s ecosystem. Its utility spans key areas serving as a medium of exchange,
powering network services, ensuring security and staking, and enabling governance.

2.1.1 Medium of Exchange

At its core, LUME serves as the native currency for all transactions, computation &
storage processes, and service fees within the Lumera ecosystem. It enables seamless
value transfers, supporting commerce, autonomous decision-making, and decentralized
storage monetization. Key examples include:

e Gas Fees — LUME is used to pay transaction fees across all network interactions.
e Service Payments — Action & Agent modules require LUME for execution.

e Protocol Revenue — All transaction fees and service earnings accumulate in
LUME, reinforcing its role as the network’s economic engine.

LUME’s integration across Lumera ensures a unified, scalable method for participants to
engage with decentralized services, storage solutions, and autonomous agent interactions.

2.1.2 Powering Network Services

The LUME token fuels the core functionalities of Lumera and is the primary payment
mechanism decentralized Action and Agent modules.

Action Modules Actions are fundamental blockchain operations, performed by Su-
perNodes, and require LUME payments for execution.

e Cascade (Decentralized Storage) — LUME enables users to store digital assets
permanently and securely, providing a trustless and tamper-proof alternative to
centralized cloud storage.



e Sense (Authenticity Verification) — Users leverage Sense to verify content authen-
ticity, ensuring protection against forgery and digital fraud.

e Inference (Al Computation) — LUME fuels distributed execution, enabling LLMs
and machine learning models to process requests in a decentralized environment.

Agent Modules Agents orchestrate multiple Actions, coordinating complex workflows
autonomously. These intelligent entities consume LUME to access computation, storage,
and verification resources.

e InferenceAgent — Automates data retrieval, verification, and intelligent execution,
managing compute-intensive tasks across multiple SuperNodes.

e DataManagementAgent — Oversees storage operations, handling replication, en-
cryption, and retrieval tasks efficiently.

e ContentCreationAgent — Uses Al to generate, verify, and optimize digital content,
adapting output based on user-defined criteria and learned patterns.

By coupling Actions and Agents, Lumera ensures that LUME remains the core economic
asset, powering compute services, autonomous execution, & decentralized intelligence.

2.1.3 Security and Staking

LUME is essential to maintaining the security, decentralization, and economic stability
of Lumera through its Proof-of-Stake (PoS) mechanism. Both Validators and Delegators
participate in securing the network by staking LUME, ensuring that network integrity,
transaction finality, and consensus security remain robust.

Validators are responsible for validating transactions, proposing blocks, and upholding
network integrity, while Delegators—who do not operate their own nodes—can delegate
LUME to trusted Validators, earning a portion of staking rewards in return.

Staking & Incentive Structure The staking system fosters a secure and decentralized
environment by maintaining security through a structured reward and penalty system.

Validators operate nodes, process transactions, and maintain uptime, earning:
e Block rewards (newly minted LUME).
e A share of transaction fees collected from network activity.

Delegators participate in staking without running a node, earning:
e Pro-rata staking rewards from their chosen Validator.

e Governance influence via delegated voting power.

Slashing and Security Mechanisms: To uphold network integrity, Lumera enforces
slashing penalties for specific validator infractions:

1. Downtime: Validators that fail to maintain uptime face a 1% slashing penalty and
temporary jailing for 10 minutes.



2. Double Signing: If a validator signs conflicting blocks, they are slashed 5% and
may face permanent removal.

3. Severe Misconduct: Engaging in malicious behavior can lead to complete removal
from the validator set.

Slashing menachisms, as further described in Section 5.1, ensure that Validators remain
accountable, while Delegators share in the risk, encouraging reliable Validator selection.

Economic Sustainability of Staking: Validator and Delegator incentives are aligned
with Lumera’s long-term network success via Staking rewards. To balance security and
liquidity, Lumera establishes a target bonded ratio of 67%. If the bonded ratio falls
below the target, inflation increases to encourage more staking; if it rises above the target,
inflation decreases to mitigate excessive network dilution.

By enforcing a dynamic supply mechanism, Lumera ensures that staking remains both
competitive and sustainable, reinforcing long-term decentralization and economic security.

2.1.4 SuperNode Module & Proof-of-Service (PoSe)

SuperNodes form the core computational layer of Lumera, extending beyond traditional
Validators to provide advanced Al execution, decentralized storage, and trustless verifica-
tion services. They serve as the primary service nodes responsible for executing Actions,
orchestrating Agents, and processing LLM-driven workloads.

Unlike general-purpose Validators, which primarily secure the blockchain and validate
transactions, SuperNodes handle high-performance computations, decentralized storage
& real-time authenticity verification. They enable Lumera’s Action & Agent framework,
ensuring that the network remains scalable, intelligent & economically viable.

To further incentivize participation and ensure reliable performance, SuperNodes earn
Proof-of-Service (PoSe) rewards based on the execution of intelligent tasks, storage man-
agement, and verification services. The SuperNode module governs their registration,
lifecycle, and reward distribution, ensuring that only the highest-performing nodes re-
main operational.

SuperNode Module The SuperNode module is responsible for managing the registra-
tion, lifecycle, and operations of SuperNodes within the Lumera network. This module
plays a crucial role in ensuring security, performance, and accountability, while enabling
SuperNodes to earn PoSe rewards. It facilitates:

e SuperNode Registration & Lifecycle Management — Handles onboarding, state tran-
sitions, and lifecycle tracking of SuperNodes.

e Module Interactions — Ensures seamless integration with key blockchain modules
such as Audit, Staking, Slashing, Actions, and Agents.

e Performance & Security Oversight — Monitors uptime, service execution, and overall
network reliability, logging misbehavior evidence to enforce accountability.

By way of the SuperNode module, Lumera ensures that only high-performing nodes remain
operational, maintaining scalability, security, and decentralized execution efficiency.



The Role of SuperNodes SuperNodes act as high-performance infrastructure nodes
that operate key Lumera services & optimize network efficiency such as:

e Al Computation & Inference Processing — Running LLM-based computations and
Al-driven Actions, supporting on-chain and off-chain intelligence.

e Decentralized Storage & Content Verification — Powering Cascade’s censorship-
resistant storage and Sense’s authenticity verification.

e Autonomous Agent Execution — Facilitating stateful Agents that interact with de-
centralized Actions, orchestrating complex Al workflows.

e Network Optimization & Security — Enhancing throughput, ensuring efficient Ac-
tion routing, and reinforcing network-wide security mechanisms

Proof-of-Service Rewards (PoSe) SuperNodes earn PoSe rewards in addition to
staking rewards from their Validator role. These rewards come from:

e Service Fees — Payments required to execute intelligent computation, storage solu-
tions, and authenticity verification services.

e Module-Specific Revenues — SuperNodes monetize their computational power by
executing AI/ML tasks, hosting model inference requests, and facilitating cross-
chain data operations.

e PoS & PoSe Dual Rewards — SuperNodes that are also Validators in the Active Set
earn both PoS block rewards and PoSe execution fees.

This model ensures that SuperNodes are directly incentivized to maintain performance,
ensuring high availability and efficiency across Lumera’s intelligent execution, verification,
and decentralized storage.

SuperNode Activation & Lifecycle SuperNodes must be operated by an enabled
Validator, maintaining a 1-to-1 relationship between Validators and SuperNodes. Their
activation and operation follow a self-stake requirement to ensure network stability and
economic alignment.

e 1-to-1 Relationship: Each enabled Validator can operate exactly one SuperNode,
offering additional compute and storage resources to the network and in turn earning
both PoS rewards & PoSe fees.

e Self-Stake Requirement: Irrespective of whether a Validator is in the Active Set,
a SuperNode is only active if its associated Validator meets the self-stake threshold.

— If a Validator is in the Active Set but does not meet the self-stake threshold,
its SuperNode is automatically disabled.

— If a Validator is outside the Active Set but meets the self-stake requirement,
its SuperNode remains operational.

e Automatic State Change: If a Validator gains sufficient self-stake, its SuperNode
is automatically reactivated.

This lifecycle mechanism ensures that only well-capitalized and reliable SuperNodes re-
main active, maintaining network integrity, economic fairness, and operational efficiency.



2.1.5 Governance

LUME enables decentralized governance, empowering token holders to shape Lumera’s
future. Governance decisions are made through a stake-weighted voting system, ensuring
that those most invested in the network play a key role in determining its evolution.
Participants can propose and vote on critical protocol parameters, including:

e Adjustments to inflation rates

e Changes to fee structures and revenue distribution
e Allocations from the ecosystem fund

e Protocol upgrades and smart contract deployment

Lumera’s governance model fosters transparency and decentralization, ensuring that all
changes align with the collective interests of the community.

Proposal Submission and Voting Process To prevent spam proposals, Lumera
requires a minimum deposit of LUME for a proposal to advance to the voting stage.
This deposit can be fully submitted by the proposer or cumulatively funded by multiple
participants. If the minimum deposit is not met before the maximum deposit period
expires, the proposal is automatically rejected, and the deposit is burned. If a proposal
fails to pass after the voting period, the deposit is also burned, discouraging low-quality
or malicious proposals. Once a proposal enters the voting stage, only staked LUME is
eligible to participate in governance. Voting power is token-weighted, meaning that 1
LUME equals 1 vote.

Validator & Delegator Voting Rights Governance decisions in Lumera follow a
delegation-based model, ensuring broad participation. Validators vote directly on propos-
als on behalf of their Delegators. Delegators can override their Validator’s vote by casting
their own vote manually. If a Delegator does not vote, their voting power defaults to their
Validator’s choice for that specific proposal. This model ensures that active participants
influence governance while allowing passive Delegators to remain engaged through their
validator’s decision-making.

Governance via LUME promotes accountability and decentralization, as decisions are
driven by those actively engaged in the network. This participatory model not only
fosters transparency but also ensures that the tokenomics and operational parameters of
the Lumera remain flexible and adaptive to the needs of its community.

2.2 Genesis Supply

The LUME Token Generation Event (TGE) is scheduled for Q1 2025, launching with
a genesis supply of 250,000,000 LUME. At launch, the initial circulating supply will be
43,750,000 LUME, as outlined in Sections 2.3 and 2.4.

The circulating supply at TGE consists a portion of overall LUME allocated to ecosystem
development and community growth, which are immediately accessible by the Foundation
to ensure early adoption, network bootstrapping, and decentralized participation.



Other allocations—including the seed sale, private sale, team, and advisors—are subject
to vesting schedules with cliffs, ensuring:

e Long-term stakeholder alignment with network incentives.
e Sustained, controlled token emissions to prevent early liquidity imbalances.

e Gradual decentralization of supply over time to support network security and eco-
nomic sustainability.

2.3 Genesis Distribution and Vesting

The Genesis token distribution is strategically designed to ensure long-term sustainabil-
ity, decentralization, and responsible network growth. A structured vesting schedule
with strategic cliffs ensures that allocations serve their intended purposes while aligning
incentives and promoting responsible liquidity management.

Table 1: LUME Genesis Distribution

Category Percentage LUME
Seed Sale 10.0% 25,000,000
Private Sale 15.0% 37,500,000
Team 20.0% 50,000,000
Advisors 2.5% 6,250,000
Ecosystem Development 35.0% 87,500,000
Community Growth 10.0% 25,000,000
Community Claim 7.5% 18,750,000
Total 100.0% 250,000,000

Table 2: LUME Genesis Vesting Schedule

Category TGE Unlock CIliff Summary

Seed Sale 0% 6 months 20.0% bi-annually post-cliff
Private Sale 0% 5 months 16.7% quarterly post-cliff

Team 0% 7 months 16.7% bi-annually post-cliff
Advisors 0% 12 months 20.0% quarterly post-cliff
Ecosystem Development 14.3% 3 months Following TGE, 14.3% monthly post-cliff
Community Growth 50.0% 1 month Following TGE, 4.5% monthly post-cliff
Community Claim 100.0% None Immediate full unlock at TGE
Total 43.75M LUME - Full unlock 37 months following TGE




LUME Token Economic Design
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Figure 1: LUME Genesis Vesting Schedule - Months from TGE

2.4 Genesis Distribution Details

Additional information and key use-cases of each distribution category are detailed below.

Seed Sale: Provides the initial capital required for foundational development, opera-
tions, and team expansion. Use Cases:

e Early-stage development — Funding R&D, audits, and initial protocol development.
e Strategic partnerships — Securing key alliances to expand the project’s ecosystem.

e Operational support — Covering critical costs during early growth stages.

Private Sale: Supports the project as it transitions from development to deployment
and scaling. Use Cases:

e Achieving mid-term milestones such as network launch and validator onboarding.
e Liquidity provisioning for exchange listings or incentivizing liquidity providers.

e Attracting strategic investors to provide value beyond capital, like key partnerships.

Team Allocation: Ensures long-term contributor alignment by incentivizing develop-
ers, engineers, and protocol maintainers. Use Cases:

e Long-term commitment — Ensuring core contributors are fully aligned with long-
term network growth.

e Recruitment — Attracting top-tier talent by offering competitive incentives.
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Advisor Allocation: Compensates strategic advisors who provide industry expertise,
connections, and guidance. Use Cases:

e Strategic guidance — Advisors assist with decision-making, governance, and eco-
nomic modeling.

e Partnership development — Leveraging advisors’ networks to secure institutional
collaborations.

Ecosystem Development: Supports the growth of a thriving decentralized Al econ-
omy by incentivizing developers, dApps, and integrations. Use Cases:

e Developer grants — Funding projects that build Al-driven applications and agent-
based protocols on Lumera.

e Ecosystem incentives — Rewarding validators, SuperNodes, and community contrib-
utors.

e Community tooling — Funding open-source tooling, SDKs, and educational re-
sources.

Community Growth: Fosters grassroots adoption and incentivizes user participation.
Use Cases:

e Marketing & adoption campaigns — Driving network awareness and participation.
e User rewards — Incentivizing network engagement, governance participation, and
staking.
Community Claim: Eensures early token availability for airdrops, staking rewards,
and incentive mechanisms Use Cases:
e Airdrops — Rewarding early adopters, contributors, and ecosystem participants.

e Incentive programs — Encouraging network governance, SuperNode participation,
and validator staking.

Conclusion

The genesis token distribution is designed to balance the needs of early stakeholders,
foster a strong, decentralized ecosystem, and support sustainable, long-term growth. By
structuring token allocations with vesting schedules and strategic unlocks, Lumera en-
sures an economically resilient and scalable ecosystem that benefits all participants.

3 LUME Mechanics

While LUME serves as the economic backbone of Lumera’s decentralized ecosystem,
it is the underlying mechanics that distinguish it from other blockchain-native assets.
Lumera employs a carefully engineered economic framework that integrates staking, dy-
namic inflation adjustments, and deflationary mechanisms to ensure long-term network
sustainability.
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These mechanisms work synergistically to maintain economic stability, optimize token dis-
tribution, and enhance the long-term viability of LUME within the Web3 and Al-driven
economy. Lumera’s token design is built on a bonded staking model, which dynamically
adjusts inflation rates based on network participation, ensuring an equilibrium between
staking incentives, liquidity, and scarcity.

Additionally, Lumera employs automated token burns and dynamic fee adjustments, rein-
forcing deflationary pressure while ensuring LUME’s utility scales with network adoption.
These features align incentives between Validators, SuperNodes, and users, fostering a
self-sustaining economic system that expands alongside network activity.

3.1 Supply Dynamics

At the core of Lumera’s tokenomics is the Mint Module, which governs token issuance
and adjusts the supply rate dynamically on a block-by-block basis. This ensures that
inflation remains responsive to staking participation and network security needs.

The Moving Supply Rate Mechanism is designed to maintain a target bonded ratio of
67%, adjusting token issuance to incentivize staking when participation is low and reduce
dilution when the network has sufficient security.

The following parameters govern Lumera’s inflation and bonding mechanics at Genesis:

Table 3: Lumera Genesis Parameters

’ Parameter \ Value ‘
blocks_per_year 3,942,000
block_time 8 Seconds
goal_bonded 67.00%
inflation_max 20.00%
inflation_min 5.00%
inflation_rate_change 7.50%
inflation 13.75%

The Mint Module updates the Supply Rate (SR) each block based on the difference
between the actual bonded percentage and the goal bonded percentage. The supply rate
is calculated using the following piecewise function:

Blocks Per Year

SRnew = SR7 if BPactual = BPgoal

(BP t 1—BP 1)><SRC .
max (SR — Pl B SIC SRy ), BPaa > BPyo

min (SR + Pl Bl SIC g ), 3 BPuua < BPyo

where:
e SR is the current supply rate.
e SR(C' is the Supply Rate Change parameter.

o SRupper and S Rigwer are the upper and lower bounds of the supply rate, respectively.
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® B Py and BP,ual are the goal and actual bonded percentages, respectively.

e Blocks Per Year is the number of blocks per year.

3.1.1 Supply Rate Adjustment Scenarios
Case 1: Actual Bonded % (BPjctual) is Less Than Goal Bonded % (B Pyoar)
e The new supply rate increases, but it cannot exceed the upper bound (SRpper)-

e The increase is proportional to the difference between the goal and actual bonded
percentage, scaled by a factor called the Supply Rate Change (SRC), divided by
the number of blocks per year (to adjust for time).

Case 2: Actual Bonded % Equals Goal Bonded %
e The supply rate remains the same (SR).
Case 3: Actual Bonded % (B Pictual) is Greater Than Goal Bonded % (B Pgoal)
e The new supply rate decreases, but it cannot go below the lower bound (S Rjower)-

e The decrease is proportional to the difference between the actual and goal percent-
ages, similarly scaled by the SRC and divided by the blocks per year.

3.2 Why We Did It This Way

The LUME supply mechanism was designed to balance sustainability, adaptability, and
economic stability within the network. The dynamic supply rate adjustments and defla-
tionary mechanisms ensure a stable token economy by:

e Encouraging staking when needed without excessive inflation.
e Preventing long-term dilution while maintaining liquidity.

e Ensuring that the network dynamically responds to economic conditions.

3.2.1 Dynamic Adjustments

The formula automatically adjusts the supply rate in response to changes in the bonded
percentage (i.e., the proportion of LUME tokens that are staked). This ensures that token
issuance remains responsive to network conditions, aligning inflationary or deflationary
pressures with the overall health of the network. By directly tying inflation changes to
the staked supply, Lumera ensures that rewards are highest when more staking is needed
and taper off when the network reaches sufficient security levels. This design maintains
decentralization while preventing unnecessary dilution.

3.2.2 Gradual Supply Rate Changes

A key priority was ensuring that supply adjustments occur smoothly, rather than intro-
ducing sudden, destabilizing changes. To accomplish this, Lumera incorporates:

e A Supply Rate Change (SRC) that controls inflation adjustments over time.

e Block-by-block calculations, ensuring smooth transitions not abrupt economic shocks.
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By tying supply adjustments to network activity, Lumera avoids volatility while main-
taining economic incentives.

3.2.3 Capping the Supply Rate

To prevent extreme inflation or deflation, Lumera enforces upper (SRupper) and lower
(S Riower) bounds on the supply rate:

e Maximum Inflation: Capped at 20%, ensuring that staking incentives remain strong
without excessive dilution.

e Minimum Inflation: Floor set at 5%, preventing extreme supply contraction that
could cause network instability.

These safeguards ensure that token issuance remains within a healthy range, preventing
supply shocks or economic instability.

3.2.4 Maintaining Network Health

The primary goal of supply adjustment is to promote healthy staking behavior and sustain
network security. The system responds dynamically to changes in staking levels.

Under-staked Network (Bonded Percentage Below Target):
e Higher rewards encourage more staking.
e Inflation increases, making staking more attractive.
e Helps secure the network by incentivizing staking participation.
Over-staked Network (Bonded Percentage Above Target):
e Inflation is reduced, discouraging excessive staking.
e Encourages moderate LUME to be unstaked, increasing token liquidity.
e Prevents unnecessary token issuance while keeping economic incentives aligned.

By ensuring optimal staking participation, Lumera strikes a balance between security
and liquidity, keeping the token supply stable and the network decentralized.

3.2.5 Deflationary Mechanism

To counteract inflation and ensure long-term token scarcity, Lumera implements a defla-
tionary mechanism through its transaction fee burning model. This system permanently
removes a portion of transaction fees from circulation, ensuring that LUME maintains
scarcity and value appreciation over time.

Automated Fee Burning

e 20% of all transaction fees are burned, meaning these tokens are permanently
removed from circulation.

e As network activity increases, more LUME is removed from circulation, increas-
ing deflationary pressure and reinforcing scarcity-driven value appreciation.
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This creates a direct correlation between network adoption and LUME’s scarcity, ensuring
that higher demand leads to stronger deflationary pressure.

Community Tax Allocation

e 2% of all block rewards fees are directed to the community tax, funding ecosystem
growth, protocol development, and sustainability initiatives.

e This ensures that network improvements and development incentives remain well-
funded, reinforcing Lumera’s self-sustaining economy.

By combining dynamic inflation adjustments with a supply-reducing burn mech-
anism, Lumera ensures a balanced token economy, where staking incentives, security, and
deflationary pressure work in harmony to maintain long-term value and sustainability.

3.2.6 Key Benefits

Increased Network Activity: As adoption grows and users engage with Lumera
modules like Cascade, Sense, and Inference, more transaction fees are burned. This
directly links network utilization to LUME’s scarcity and value, ensuring that higher
demand leads to greater deflationary pressure.

Deflationary Pressure: With 20% of transaction fees permanently removed, LUME’s
circulating supply decreases over time. This reduces inflationary effects, creating long-
term scarcity, which can positively impact token valuation.

Economic Stability: The dynamic supply adjustments and deflationary mechanisms
work together to balance token issuance and removal. This ensures that LUME remains
sustainable, aligning staking incentives, network security, and scarcity preservation in a
self-regulating economy.

By integrating dynamic inflation control, staking incentives, and transaction fee burn-
ing, Lumera ensures long-term economic sustainability. These mechanics create a self-
requlating financial model, where Al-driven demand, token scarcity, and network security
are balanced seamlessly.

4 Revenue Growth and Ecosystem Impact

Lumera is designed to provide long-term, self-sustaining revenue streams that fuel its
growth, security, and economic viability. Revenue is generated through three key streams:
e Block Rewards — Distributed to Validators & Delegators each block.

e Transaction Fees — Gas-based fees collected for processing transactions, distributed
to Validators & Delegators, with a portion burned to enforce deflation.

e Service Fees — Payments required to execute services via PoSe including Actions
and Agents, distributed to SuperNodes.
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4.1 Block Rewards

Block rewards are allocated to Validators (via commission) and their respective Delegators
to incentivize staking, security, and decentralization. These rewards follow the dynamic
inflation mechanics described in Section 3, ensuring that issuance adjusts based on
staking participation and network security needs.

Block rewards are minted at a dynamic rate, following the MSR Mechanism:
e If bonded staking falls below 67%, inflation increases to encourage more staking.

e If bonded staking exceeds 67%, inflation decreases to prevent excessive dilution.

Block Reward Distribution:

e 98.0% Validators & Delegators — Distributed proportionally to Delegators, net
of Validator commissions, based on Validator staking power and participation rate.

e 2.0% Community Tax — Allocated to fund protocol development, governance
initiatives, and ecosystem growth.

4.2 Transaction Fees

Lumera imposes a nominal transaction fee on every transaction conducted within the
network. This fee is based on gas consumption and the fee structure set by Validators.
It is designed to deter spamming and prevent malicious attacks on the network. By
requiring a small fee for each transaction, the network ensures that users are incentivized
to consider the cost of executing transactions, preventing bad actors from overloading
the system with excessive or unwanted requests.

e 80.0% Validators & Delegators — Distributed proportionally to incentivize net-
work security and transaction processing.

e 20.0% Proof of Burn — A portion of every transaction fee is permanently removed
from circulation, creating a deflationary effect.

This fee distribution ensures that Lumera’s growth is sustainable, providing incentives
for key network participants and ensuring that the network remains secure and scalable.
Proof of Burn supports deflationary mechanics, while the funds allocated to Validators
support the network’s continued development and growth.

4.3 Proof of Service Fees

Service fees generated from PoSe represent the primary protocol revenue stream for Su-
perNodes. Unlike block rewards and transaction fees, PoSe fees are directly tied to
network demand and execution of PoSe modules.

Who Pays Service Fees? Users, developers, and applications that utilize modules (e.g.,
Action or Agent) pay variable PoSe fees based on space and size in LUME.

Who Earns Service Fees? SuperNodes earn 100% of PoSe fees from operating modules
by providing dedicated computational resources and storage. Validators continue to earn
PoS rewards & transaction fees, however Delegators do not receive PoSe fees accrued by
a Validator’s respective SuperNode.
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Sample Breakdown of Service Fee Categories:

e Action Fees — Charged for fundamental low-level operations (e.g., data storage,
verification, execution). Examples

— StoreData — Saves information permanently using Cascade, calculated based
on the size of data (e.g., MB/GB/TB) being stored.

— VerifyData — Runs an Al-based authenticity check via Sense, calculated based
on the size of data and inference tokens required.

— ExecuteTask — Runs an intelligent computation request using Inference, cal-
culated based on inference tokens required.

e Agent Fees — Paid when autonomous agents coordinate multiple Actions to perform
complex Al-driven workflows.

— InferenceAgent — Orchestrates Al model execution, requiring compute fees.

— DataManagementAgent — Ensures proper data replication and retrieval, in-
curring storage fees.

— ContentCreationAgent — Generates Al-driven content, paying for compute cy-
cles and verification costs.

4.3.1 Dynamic Fee Adjustment: Ensuring Affordability and Sustainability

Ensuring that utilizing services on Lumera remains competitive over time is critical to
the network’s early design. To address this, a Dynamic Adjustment Factor will be im-
plemented to adjust PoSe fees in relation to the price of LUME. This factor allows the
network to scale prices in a way that keeps services at competitive market prices for users,
particularly as the value of LUME experiences appreciation to ensure that:

e Service fees remain accessible for users, even as the network grows and the token’s
value appreciates.

e Service fees do not become prohibitively expensive, keeping Lumera competitive
with other solutions while still rewarding participants fairly.

e SuperNodes providers continue to be fairly rewarded for their contributions, as
adjustments will maintain the sustainability of reward structures.

4.3.2 Inflation Adjustment

To ensure long-term sustainability for SuperNodes providing, PoSe fees are subject to a
base 2% annual inflation rate. This gradual increase ensures that service providers are
compensated fairly as external operational costs increase, helping Lumera both attract
& retain high-quality operators who contribute to the network’s growth.

The Inflation Adjustment also supports the growth of the ecosystem by enabling the
network to scale and meet the increasing demand for its services. The combined effect
with the Dynamic Fee Adjustment ensures that Lumera remains economically viable over
time, aligning the interests of users, service providers, and the broader community.
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4.4 FEconomic Impact on Token Flows and Scarcity

Lumera’s economic design balances game-theoretic incentives, scarcity enforcement, and
self-sustaining token flows. The deflationary burn mechanism offsets inflationary pres-
sures from staking rewards, preventing excessive token dilution. SuperNodes are eco-
nomically motivated to process Al workloads and facilitate network services under PoSe,
ensuring that computational efficiency is rewarded while inefficiency is penalized. Valida-
tors remain incentivized through PoS rewards, while Al execution and verification scale
with demand-based service fees, reinforcing a dynamic feedback loop that aligns network
security, token value, and ecosystem sustainability.

5 Staking and Validator Incentives

Validators are essential to securing the Lumera network, validating transactions, and
ensuring the integrity of the blockchain through participation in the consensus process.
They earn LUME rewards by staking tokens and committing economic value to network
security. In return, they must maintain high uptime, follow consensus rules, and operate
honestly, or risk facing slashing penalties.

To balance security, economic alignment, and decentralization, Lumera’s staking frame-
work follows the dynamic inflation mechanics outlined in Section 3, ensuring that staking
incentives adjust based on network participation.

5.1 Slashing Mechanism

To maintain network integrity and discourage malicious behavior, Lumera enforces a
slashing mechanism (as initially discussed in Section 2.1.3) that penalizes Validators
who fail to meet security and participation standards.

Validators can be slashed under the following conditions:

e Double-Signing — If a validator signs two conflicting blocks or transactions, they
risk slashing, as this behavior undermines the integrity of the consensus process.

e Failure to Validate — Validators are expected to consistently propose and sign blocks.
Since Lumera produces blocks every 8 seconds, repeated failure to validate trans-
actions within the maximum expected time of 30 seconds may lead to penalties.

e Malicious Behavior — Any activity that compromises network security, such as ap-
proving invalid transactions or failing to follow protocol rules, may result in slashing.

When a Validator is slashed, a portion of their staked LUME is forfeited and removed from
circulation, serving as both a financial penalty and a deflationary mechanism. This system
ensures that Validators are held accountable, discouraging bad actors from attempting
to manipulate or harm the network.

5.2 Impact on Validators

Validators who are slashed face a loss of their staked LUME, directly impacting their
economic position in the network. This ensures that only committed and reliable Val-
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idators participate in the PoS consensus process, reinforcing long-term economic security
and decentralization.

The slashing mechanism creates a self-regulating security model, ensuring that:
e Validators remain aligned with the success of Lumera to protect financial stake.
e Dishonest or malicious Validators are penalized to prevent exploits & failures.

e Network security remains high, as Validators are economically incentivized to main-
tain integrity and act in the network’s best interest.

6 Governance Model

The LUME token is not just a utility token but also plays a critical role in the governance
of Lumera. Governance allows LUME token holders to propose and vote on key changes
to the network, ensuring that Lumera remains adaptable and community-driven. Gov-
ernance is designed to be decentralized, transparent, and inclusive, empowering users to
have a voice in how the network evolves.

6.1 Governance Parameters
The following parameters outline Lumera’s governance model at Genesis:
e Minimum Initial Deposit Ratio: 0.25%
e Minimum Deposit Ratio: 1.0%
e Veto Threshold: 40.0%
e Minimum Deposit: 1,250 LUME

e Maximum Deposit Period: 3 days

Voting Period: 7 days
Expedited Minimum Deposit: 5,000 LUME
Expedited Voting Period: 2 days

6.2 Participation

All LUME holders can participate in governance by submitting or voting on proposals
that impact the network. Governance decisions may include adjustments to network
parameters such as inflation rates, supply caps, transaction fees, and ecosystem fund
allocations. This decentralized model ensures that decision-making power is distributed
among stakeholders rather than controlled by a centralized entity.

Proposal Submission & Deposit Requirements:

e To initiate a proposal, a Minimum Initial Deposit Ratio of 0.25% of the total supply
must be met, with an absolute minimum deposit of 1,250 LUME (or 5,000 LUME
for expedited proposals)
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e The deposit period lasts for 3 days. During this time, additional deposits can be
made by other community members.

e To move to the voting phase, the proposal must reach the Minimum Deposit Ratio
of 1% of the total supply.

e If the required 1% deposit is not met within 3 days, the proposal is rejected, and
all deposited LUME is burned.

e If the deposit target is reached, the proposal moves forward to the 7-day voting
phase (or 2 days for expedited proposals).

6.3 Voting Mechanisms

Governance voting is conducted using the LUME token, where voting power is propor-
tional to the number of tokens staked or delegated. This ensures that those with a vested
interest in Lumera have a meaningful say in its governance.

e Standard Proposals: Require at least 1% of the total supply in deposits before
moving to a 7-day voting period.

e Expedited Proposals: Require a minimum deposit of 5,000 LUME and move to an
expedited 2-day voting period.

e Veto Threshold: If at least 40% of votes reject a proposal with a veto, it is auto-
matically discarded and the deposit is burnt.

Outcomes of a Governance Vote:

e If a proposal is approved, the proposed changes are executed according to the
governance mechanism.

e If a proposal is rejected, the deposited LUME is burned, ensuring that frivolous
proposals carry a financial penalty.

e If a proposal is vetoed (40%+ “NoWithVeto” votes), it is immediately discarded,
and all deposited LUME is burned.

6.4 Adjustments

A key feature of Lumera’s governance model is the ability to dynamically adjust network
parameters based on real-time network conditions and community needs. This includes
updates to inflationary mechanics or supply rate adjustments, PoSe fee structures mod-
ules and allocation of funds for ecosystem development

Governance proposals allow the community to vote on these adjustments, ensuring that
Lumera remains agile, efficient, and aligned with long-term network sustainability. With
a maximum deposit period of 3 days, governance remains responsive while preventing
stagnation in decision-making.

By integrating a structured governance model, Lumera fosters an open and decentral-
ized decision-making process that enables the network to evolve sustainably, balancing
stakeholder interests with the needs of the ecosystem.
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7 Long-Term Sustainability

Ensuring the long-term sustainability of Lumera is integral to the design of its tokenomics.
The core focus is to balance growth, utility, and value preservation while minimizing
potential risks.

7.1 Security, Utility, and Value Preservation

The primary goal of Lumera’s tokenomics is to provide a robust foundation for long-
term network security, token utility, and value appreciation. By implementing staking
mechanisms, deflationary models, and governance participation, Lumera ensures that
LUME tokens remain valuable and relevant as the network grows. The tokens incentivize
both short-term engagement (through staking and service usage) and long-term retention
(by offering rewards and growth-driven mechanisms like token burning).

7.2 Potential Risks and Mitigation

7.2.1 Over-Inflation

One of the primary risks in token-based systems is over-inflation, which can lead to token
devaluation over time. Lumera addresses this concern through its dynamic supply rate
formula, which adjusts token issuance based on the bonded percentage of staked tokens.
By aligning supply with staking demand, Lumera ensures that inflationary pressures
are controlled, incentivizing users to lock tokens and thereby maintaining the economic
stability of the network.

7.2.2 Governance Abuse

Governance abuse can occur when a small group of stakeholders might attempt to ma-
nipulate network parameters to their advantage. To mitigate this, Lumera employs a
decentralized governance framework that distributes decision-making power across the
community. The requirement for significant deposits before a proposal can proceed to a
vote discourages frivolous governance actions, while the ability to veto harmful proposals
further strengthens the protocol’s resilience. Additionally, transaction fee burning and
staking rewards create an economic environment that aligns governance participation
with the long-term security and prosperity of the network.

7.2.3 Economic Incentives

Ensuring sustainable economic incentives is fundamental to Lumera’s long-term viability.
The network’s economic structure is designed to encourage users to stake tokens, utilize
services, and actively participate in governance. The integration of deflationary mech-
anisms, such as token burns tied to transaction fees, further supports a self-sustaining
ecosystem. By continuously refining these mechanisms, Lumera preserves the balance
between supply and demand, ensuring that its tokenomics remain both competitive and
adaptable in a rapidly evolving blockchain landscape.
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8 Conclusion

Lumera represents a new paradigm in blockchain technology by combining robust to-
kenomics with an advanced modular architecture. Its governance framework, dynamic
supply adjustments, and deflationary mechanics work in harmony to create a sustainable
and resilient ecosystem. The interplay between Validators, SuperNodes, and the Action
& Agent framework ensures that Al-driven services and decentralized storage solutions
are seamlessly integrated, providing real-world utility while reinforcing network security.

The introduction PoSe extends Lumera’s capabilities beyond traditional blockchain func-
tions. From permanent storage to autonomous agents, Lumera remains at the forefront
of Al and decentralized computation. By fostering innovation across multiple domains,
Lumera is positioned to redefine the landscape of decentralized Al and Web3 services.

As the ecosystem evolves, Lumera will continue to prioritize economic sustainability,
community-driven governance, and technological advancements. By aligning network
incentives with long-term value creation, Lumera ensures its role as a foundational layer
for decentralized blockchain infrastructure. With its combination of economic stability,
trustless decision-making, and services capabilities, Lumera is poised to shape the next
generation of Web3 applications and decentralized intelligence.
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