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Part 1: Executive Introduction

1.1 The Verification Crisis In Modern Blockchains

Blockchain networks are often described as transparent, decentralized, and trustless. In practice, many users
interact with them through trusted RPC providers, centralized explorers, and wallets that do not independently

verify historical context.

This creates a gap between what blockchains theoretically guarantee and what everyday users can actually verify.

Common weaknesses include:

Historical data

Light clients

Data anchoring

State history

User experience

Every full-history node stores heavy
payloads

Often trust RPC endpoints
Chains store hashes but not rich proof
context

Full snapshots are expensive

Proof verification is rarely productized

Helixium is designed to address this verification gap.
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Storage pressure pushes users toward
centralized infrastructure

Users receive answers instead of verifiable
proof packages

Verification is fragmented across
explorers, files, and APIs

Long-term state verification becomes
harder for regular nodes

Non-technical users depend on third
parties



1.2 The Birth Of Helixium

Helixium is an independent Layer-1 blockchain project built around a simple thesis:

The next generation of chains should not only execute transactions.
They shoul d make inportant facts portable, conpact, and independently verifiable.

Helixium introduces a DNA-inspired verification model called Helix Proof. The concept is inspired by
complementary structure: a primary strand, a complementary strand, and a checksum that must agree. On ordinary
computers this remains digital binary data. Helixium does not claim to physically store data in biological DNA. The
technical innovation is the use of a helix-style proof grammar to structure compact integrity verification.

1.3 Vision, Mission, And Strategic Position
Vision:

To becone a fast Layer-1 verification network where digital value,
digital files, and digital records can be proven w th conpact,
portabl e, and independently verifiable proof objects.

Mission:

1. Launch HLX as an independent native coin, not a token.

2. Provide fast validator-based settlement.

3. Build a compact proof layer for transactions, files, archives, and checkpoints.

4. Reduce long-term node storage pressure through receipts, state diffs, pruning, snapshots, and archive nodes.

5. Make light-client verification practical for wallets, explorers, and enterprise systems.
Strategic position:

Fast native coin settlenent + conpact proof infrastructure + verifiable data anchoring.

Part 2: The Problem With Current Chain
Architecture

2.1 Full Transparency Is Not Full Verifiability

Public chains expose data, but exposure is not the same as usable verification. A user may see a transaction on an
explorer, but the explorer is often a trusted intermediary.

Helixium focuses on proof portability:
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Transaction happened Explorer says it happened Receipt plus inclusion proof

File existed Hash appears somewhere Helix Proof plus anchor plus bundle
Chain state is valid RPC says node is synced Compact chain bundle plus checkpoint
Historical proof is valid Archive node returns old block Offline verifiable proof package

2.2 Storage Growth And Node Centralization

As chains grow, node operation becomes more expensive. If only large infrastructure providers can run useful
nodes, decentralization weakens.

Helixium's storage strategy separates node roles:

Validator Secure consensus Recent data, latest state, snapshots,
compact proof data

Full node Serve users and apps Longer recent history window and
verifiable summaries

Archive node Preserve all history Full payload retention and retrieval
services
Light node Verify facts cheaply Headers, roots, receipts, proofs,

checkpoints

2.3 Light Clients And RPC Trust

Many wallets depend on remote RPC endpoints. This is convenient but weakens trust minimization. Helixium is
designed so wallets can request compact proof objects rather than raw trust.

Target flow:

wal | et query

-> conpact receipt

-> transaction inclusion proof
-> conpact bl ock sunmmary

-> signed checkpoi nt

-> local verification

2.4 Data Anchoring Without Data Discipline
Data anchoring is useful only when the chain defines what is stored on-chain and what belongs off-chain.
Helixium's principle:

Store proof-critical conm tnents on-chain.
Store heavy payl oads of f-chain.

HELIXIUM (HLX) Technical Whitepaper v1.0 6



Make the 1ink independently verifiable.

Part 3: The Helixium Solution

3.1 Fast Settlement With Compact Verification

Helixium combines two goals that are often treated separately:

1. Fast native coin settlement.

2. Compact, portable verification.

Target production parameters:

Consensus direction Proof-of-Stake / BFT finality

Block interval 1-3 seconds

Practical finality 2-6 seconds

Fee policy Low and deterministic

Verification Receipts, inclusion proofs, compact checkpoints
Storage model Validator/full/archive/light profiles

3.2 Helix Proof By Design

Helix Proof converts data integrity into a structured proof object:

dat a

-> SHA- 256 di gest

-> DNA-style primary strand
-> conpl ementary strand

-> helix checksum

-> proof JSON

-> optional on-chain anchor

Helix Proof diagram:

[ Dat a Payl oad]
|

v
[ SHA- 256 Di gest]
|
v
[Primary Strand: A/ T/ G C
|
v
[ Conpl enent ary Strand]
|

\
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[Hel i x Checksuni
|

v
[ Proof JSON + Optional Anchor]

This lets the same proof model support:

- files,

- logs,

- documents,

- API payloads,

- transaction anchors,
- block metadata,

- compact chain checkpoints.

3.3 Why Helix Proof Is Necessary

Helix Proof is not designed to replace SHA-256, Merkle proofs, or conventional cryptographic commitments. Those
primitives already solve specific low-level problems extremely well.

The Helixium position is:

SHA- 256 proves content integrity.

Mer kl e proofs prove inclusion.

Recei pts prove transaction and bl ock context.

Checkpoi nts prove conpact chain state.

Hel i x Proof standardi zes how t hese proof elenents are packaged,
anchored, transported, and verified offline.

This distinction matters because most existing systems leave proof assembly to applications. A file hash may live
in one place, a transaction receipt in another, an explorer URL in another, and a checkpoint in a separate client.
Helixium turns that fragmented process into a protocol-level proof package.

SHA-256 Data has not changed Chain context, ownership, Helix Proof object and anchor
transport format

Merkle proof Item belongs to a root File metadata, receipt, Inclusion path inside a proof
checkpoint trust bundle

Transaction receipt Transaction was included Portable offline file verification Receipt bound to proof anchor

Checkpoint Chain summary at a height File-level proof semantics Signed compact trust anchor

Explorer URL Human-readable lookup Independent verification Offline bundle verification

Therefore, the DNA-inspired layer should be understood as a proof grammar and packaging standard. The primary
strand and complementary strand give Helixium a recognizable integrity structure, while the practical value comes
from the full verification package:

fileldata proof
+ chai n anchor
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+ transaction receipt

+ inclusion proof

+ conpact bl ock

+ signed checkpoi nt

+ offline verification bundle

The technical question is not "Can SHA-256 hash a file?" The answer is obviously yes. The real product question
is:

Can a non-archive user receive one conpact package and verify the file,
the transaction, the block context, and the chain checkpoint offline?

Helixium is designed to answer yes.

3.4 Initial Market Use Cases

Helixium should focus on narrow proof markets before attempting broad generic Layer-1 competition.

Document integrity Contracts, certificates, File-to-proof bundle with offline | HelixFS web verifier
invoices, and audit files are verification
shared without portable chain
proof

Enterprise Data Passport Companies need timestamped = Hash anchor plus receipt plus API and dashboard

evidence without putting private = signed checkpoint
data on-chain

Light verification for Users trust RPC/explorer Receipt, inclusion proof, Wallet/explorer proof panel
wallets/explorers responses compact block, checkpoint

The first commercial wedge should not be "replace Ethereum." A more credible entry point is:

Make digital records portable, tinestanped, and independently verifiable.

This gives Helixium a sharper reason to exist while the public testnet and validator network mature.

3.5 Key Protocol Features

Native HLX coin Independent Layer-1 genesis Not dependent on another chain's token
contract

Fixed supply 46,000,000 HLX at genesis Clear monetary boundary

Fast settlement Validator-based block production Faster than classic Proof-of-Work
settlement

Helix Proof Primary/complementary strand plus Structured data integrity primitive

checksum
Proof anchors Hash and helix checksum stored on-chain = Large files can remain off-chain
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Compact receipts
Inclusion proofs

Proof bundles

Compact checkpoints
Signed checkpoints

Storage profiles

Tx and block context without full payload

Tx ID to transaction root proof

Portable anchor, receipt, proof, compact

block

Latest height/hash/bundle summary

Validator signature over checkpoint

Validator/full/archive/light modes

3.6 Competitive Differentiation

Wallet/explorer friendly verification

Proof without full block download

Offline verification package

Short trust anchor for light clients

Offline trust verification

Lower long-term node burden

Helixium is not trying to be "Ethereum but with a different logo" or "Bitcoin with faster blocks." The differentiation is

the proof layer.

Native coin

Primary focus

Finality model

File proof standard

Proof anchor UX

Compact receipt

model

Portable proof
bundles

Signed compact
checkpoints

Validator storage
profiles

Enterprise record
proof

Monetary

settlement

Probabilistic PowW

No

Limited

No

No

No

Limited

External tooling

Helixium's strongest claim:

Smart contracts

PoS finality

Contract-dependent

App-specific

Client-dependent

App-specific

Client-dependent

Heavy full history

Smart-contract
tooling

Sovereign
appchains

BFT appchain

finality

App-specific

App-specific

App-specific

Rare

Possible

Configurable by

appchain

Custom module

Varies by network

Decentralized
storage

Storage consensus

Storage proof

focused

Storage oriented

Not primary

Partial, storage

focused

Not primary

Storage heavy

Storage retrieval

Settlement plus
compact verification

BFT/PoS target

Native Helix Proof

Protocol product

surface

Core verification
primitive

Protocol-level target
Core light-client
anchor

Validator/full/archiv
e/light design

HelixFS and Data
Passport direction

Helixiumis a native settlenent chain with a purpose-built proof and storage architecture.

Part 4: Technical Architecture

HELIXIUM (HLX) Technical Whitepaper v1.0
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4.1 Layered Network Model

Architecture Overview

Application Wallet, Explorer, Faucet

Proof Helix Proof, Anchors, Bundles
Execution Accounts, Nonces, Fees
Consensus Validators, Blocks, Finality
Storage Receipts, Checkpoints, Pruning

Helixium is organized into five layers:

Application layer Wallet, explorer, faucet, proof verification apps

Proof layer Helix Proof, proof anchors, proof bundles, file verification
Execution layer Accounts, balances, nonces, fees, state transitions
Consensus/network layer Validators, block production, peer discovery, finality
Storage/verification layer Compact blocks, receipts, checkpoints, pruning, snapshots

Architecture diagram:

L TS + T LT +
| Application Layer | -->| Wallet, Explorer, Faucet
L TS + T LT +
|
v
oo + o e +
| Proof Layer --> | Helix Proof, Anchors, Bundl e|
oo + o e +
|
\
L TS + T LT +
| Execution Layer --> | Accounts, Nonces, Fees
L TS + T LT +
|
v
oo + o e +
| Consensus Layer | --> ] Validators, Blocks, Finality]|
oo + o e +
|
s
L TS + T LT +
| Storage Layer --> | Receipts, Checkpoints, Prune|
L TS + T LT +

4.2 Native Coin And Account Model
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HLX is the display denomination. “base" is the smallest unit.

1 HLX = 100, 000, 000 base
max_supply = 46, 000, 000 HLX
total _base_units = 4,600, 000, 000, 000, 000 base

Prototype account state:

address
bal ance
nonce

Prototype addresses use an “hix1" prefix. The current prototype uses Ed25519 for signing and verification.

4.3 Transaction Lifecycle

Transaction Flow

Wallet Mempool Block Receipt

Transaction path:

wal | et creates transaction

-> signer signs deterministic payload

-> node val i dates signature

-> nonce prevents replay

-> menpool accepts transaction

-> bl ock producer selects transaction

-> block commts transaction root and state diff hash
-> receipt is generated

-> proof can be queried independently

Lifecycle diagram:

[Val | et]
|
%
[ Si gned Transaction]
I
%
[ Menpool Val i dati on]
|
%
[ Bl ock Production]
I
%
[ Conpact Recei pt]
|
%
[I'nclusi on Proof]
I
%
[ Proof Bundle / Light Verification]

Required transaction fields:

from

HELIXIUM (HLX) Technical Whitepaper v1.0

Inclusion Proof

12



to

anount

fee

nonce

meno or proof anchor
si gnature

public key

Replay protection:

transaction_nonce = account_nonce + 1

4.4 Block Commitments

A Helixium block commits to transaction, state, and proof context.

Prototype block fields:

hei ght
timestanp

previ ous_hash
transactions
transaction_root
state_hash
state_diff
state_diff_hash
hel i x_checksum
fee_collector
total _fees

bl ock_hash

Transaction root:

tx_id list -> pairwise hash tree -> transaction_root

State diff:

addr ess

bef ore_bal ance
af t er _bal ance
bef ore_nonce
after_nonce

This avoids storing a full repeated state snapshot in every block while still committing to the resulting state
transition.

4.5 Helix Proof Standard

Helix Proof Flow

Data SHA-256 Primary Strand Complement Checksum

Proof version:
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hel i x- proof -v1

Proof fields:

version

nane

si ze

sha256
primary_strand

conpl enent ary_strand
hel i x_checksum

Encoding model:

00 ->
01 ->
10 ->
11 ->

0o ->

Complement rules:

A<->T
G<->C

Verification checks:

- file size,

- SHA-256 digest,

- primary strand,

- complementary strand,
- base-pair validity,

- helix checksum.

4.6 Proof Anchors, Receipts, And Bundles

Proof anchors store compact proof metadata on-chain:

version

name

si ze

sha256

hel i x_checksum

owner

timestanp

optional external pointer

Receipt fields:

tx_id

bl ock_hei ght

bl ock_hash
transacti on_r oot
stat e_hash
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state_di ff_hash
hel i x_checksum
proof _anchor

Proof bundle:

proof anchor record
transaction receipt
transaction inclusion proof
conpact bl ock summary
conpact checkpoint reference
bundl e_hash

Offline verification path:

file

-> Hel i x Proof

-> proof anchor

-> receipt

-> transaction inclusion proof
-> conpact bl ock

-> conpact checkpoi nt

4.7 Compact Chain Bundles And Signhed Checkpoints

Compact block summary:

hei ght

previ ous_hash
transaction_ids
transacti on_root
state_hash
state_di ff_hash
hel i x_checksum
bl ock_hash

Compact checkpoint:

| at est _hei ght

| at est _hash

conpact _bundl e_hash
bl ock_count
checkpoi nt _hash

Signed checkpoint:

checkpoi nt
si gner

publ i c_key
signature

This creates a practical verification object for wallets, explorers, and auditors.

4.8 Storage Profiles And Adaptive Pruning

HELIXIUM (HLX) Technical Whitepaper v1.0
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Helixium's storage objective:

Reduce | ong-term node storage pressure through conpact proofs,
state diffs, adaptive pruning, snapshots, and archive nodes.

Storage profile matrix:

Validator Latest state, recent blocks, Old payloads after policy Consensus security
receipts, checkpoints window
Full Broader recent history, Very old full payloads RPC and app support

receipts, compact bundles
Archive All block payloads and indexes | Nothing by default Historical retrieval

Light Headers, roots, receipts, Full payloads Wallet verification
checkpoints

4.9 Consensus Direction

The local prototype is not the production consensus system. Production direction:

Cosnos SDK for chain nodul es

Conet BFT for consensus

CGo for protocol inplenentation

TypeScri pt/ React for explorer, faucet, and wallet interfaces

Target validator model:

- Proof-of-Stake validator set,

- BFT-style fast finality,

- slashing for double-signing,

- downtime penalties,

- governance-controlled upgrades,

- signed software releases and checksums.

Part 5: HLX Economics

5.1 Fixed Supply Policy

HLX supply:

maxi mum suppl y: 46, 000, 000 HLX
base_units: 4,600,000, 000, 000, 000 base
default_inflation: 0O

production: genesis
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The fixed-supply model is central to the Helixium identity. Validator rewards should come from a reserved
allocation and network fees unless future governance explicitly approves a different model.

5.2 Strategic Allocation

HLX Allocation Snapshot

Validator / staking reserve 35% T R T
Ecosystem fund 20% HHHER R R

Community incentives 15% s

Liquidity and exchange 10% B

Founding team 10% S

Strategic partners 5% HHH

DAO treasury 5% FEHT

Draft allocation:

Validator and staking reserve 16,100,000 HLX 35% Distributed over time through
rewards and fees

Ecosystem fund 9,200,000 HLX 20% Governance-controlled
releases

Community incentives 6,900,000 HLX 15% Testnet, grants, adoption
programs

Liquidity and exchange 4,600,000 HLX 10% Market operations with public
reporting

Founding team 4,600,000 HLX 10% 12-month cliff, 36-month
vesting

Strategic partners 2,300,000 HLX 5% 6-month cliff, 24-month vesting

DAO treasury 2,300,000 HLX 5% On-chain governance control

Allocation chart:

Val idator / staking reserve 35%/|

Ecosystem fund 20% |

Communi ty incentives 15% | ####H#HHH
Liquidity and exchange 10% | ########H
Foundi ng team 10% | ########H
Strategic partners 5% | ####

DAO treasury 5% | #it#i#
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Release discipline:

Validator reserve Paid gradually through rewards and Reward reserve balance
network incentives

Ecosystem fund Governance-approved grants and Grant reports
infrastructure spending

Community incentives Testnet, developer, and adoption Campaign reports
programs

Liquidity and exchange Market operations and exchange Treasury disclosures
readiness

Founding team Cliff and vesting schedule Vesting disclosure

Strategic partners Milestone-based release Partner allocation report

DAO treasury On-chain governance Treasury dashboard

5.3 Utility Of HLX

HLX utility:
e

Transaction fees Paid in base units

Validator staking Secures consensus

Governance Parameter changes, treasury releases, upgrades

Proof anchoring Fees for file/data proof anchors

Archive services Future retrieval and snapshot markets

Ecosystem incentives Grants, validator onboarding, developer programs

5.4 Fee And Validator Reward Model

Fee principles:

- deterministic minimum fee,
- spam resistance,

- low settlement cost,

- fee collector accounting,

- transparent reward reserve,

- future governance control over fee parameters.

Prototype fee flow:

sender pays anount + fee
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reci pi ent receives anount
fee collector receives fee
bl ock records total _fees

5.5 Treasury And Governance Controls

Recommended controls before mainnet:

- published genesis allocations,

- vesting contracts or enforceable vesting process,
- public treasury reporting,

- governance-controlled ecosystem releases,

- no silent supply expansion,

- independent legal review before any public sale or exchange campaign.

Part 6: Development Roadmap

6.1 Completed Local Milestones

The prototype has completed the following local milestones:

- DNA-style encoding,

- complementary strand validation,
- helix checksum,

- fixed-supply genesis validation,
- "hix1" wallet generation,

- Ed25519 transaction signing,

- replay-protected transfers,

- mempool validation,

- local block production,

- transaction fees,

- transaction root generation,

- state diff commitments,

- compact receipts,

- proof anchors,

- transaction inclusion proofs,

- proof bundle export,

- offline proof bundle verification,

- file-to-bundle verification,

HELIXIUM (HLX) Technical Whitepaper v1.0
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- compact chain bundle export,

- compact checkpoint export,

- signed compact checkpoint verification,
- storage profile simulation,

- pruning-plan endpoint,

- network handoff preflight gate.

Current local gate:

ready_for_network_handof f: true
progress_estimate: 94%

6.2 Devnet Handoff

Next milestone:

- provision Helixium-only infrastructure,
- create seed node,

- create validator node,

- create RPC node,

- define public testnet chain ID,

- publish validator runbook,

- configure monitoring,

- publish status endpoint,

- keep infrastructure separate from unrelated projects.

6.3 Public Testnet

Success target:

At least 5 independent validators producing bl ocks.

Public testnet deliverables:

- faucet,

- explorer,

- public RPC,

- archive node,

- signed checkpoints,

- validator onboarding docs,
- snapshot process,

- uptime monitoring,

HELIXIUM (HLX) Technical Whitepaper v1.0
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- proof anchor demo application.

6.4 Security And Mainnet Readiness

Required before mainnet:

- stress testing,

- validator failure tests,

- chain halt/recovery drills,

- slashing simulation,

- fee model review,

- genesis distribution review,

- external security audit if possible,

- legal/compliance review before public financial activity.

6.5 Mainnet Candidate

Mainnet candidate requirements:

- frozen genesis,

- binary release,

- release checksums,

- reproducible build instructions,
- validator coordination,

- explorer and RPC readiness,

- governance launch process,

- incident response plan.

Part 7: Testnet-To-Mainnet Readiness Criteria

7.1 Performance Thresholds

Block interval

Practical finality

Public RPC availability
Proof bundle verification

Node sync time

HELIXIUM (HLX) Technical Whitepaper v1.0

1-3 seconds

2-6 seconds

99%+ on testnet

99.9% successful valid proofs

Under 2 hours for testnet snapshot

7-day testnet observation
Wallet and RPC measurement
Monitoring

Automated verification jobs

Fresh node recovery test
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7.2 Security Thresholds

Critical bugs
Validator keys
Releases
Checkpoints

Recovery

7.3 Decentralization Thresholds

Zero unresolved critical issues
Documented key management process
Signed binaries and checksums
Signed compact checkpoints available

Snapshot and restore process tested

Independent validators
Geographic spread
RPC diversity

Archive coverage

7.4 Ecosystem Thresholds

Required before mainnet candidate:

- explorer live,

- faucet stable,

- wallet send/receive tested,
- proof anchor demo live,

- validator documentation complete,

- public whitepaper and technical docs published.

7.5 Operational Thresholds

Operational checklist:

- monitoring dashboards,

- alerting,

- incident response contacts,
- backup process,

- snapshot rotation,

HELIXIUM (HLX) Technical Whitepaper v1.0

Minimum 5 for early public testnet; higher before mainnet
Multiple hosting regions
At least 2 independent RPC providers before mainnet candidate

At least 1 full archive node during testnet
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- release rollback plan,

- public status page.

Part 8. Security And Decentralization

8.1 Cryptographic Security

Current prototype primitives:

SHA-256

Ed25519

Deterministic transaction IDs
Transaction root

State hash

State diff hash

Helix checksum

8.2 Economic Security

Production security should include:

- validator staking,

- reward reserve,

- transaction fees,

- slashing for double-signing,

- downtime penalties,

- governance-controlled validator parameters.

8.3 Validator Security

Validator requirements:

- isolated signing keys,

- restricted RPC access,
- monitoring,

- backups,

- snapshot recovery,

HELIXIUM (HLX) Technical Whitepaper v1.0

Data digest, root commitments, proof hashing
Account signatures and signed checkpoints
Inclusion proof target

Block-level transaction commitment

State commitment

Transition summary commitment

Complementary proof validation
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- binary checksum verification,

- clear upgrade process.

8.4 Proof Security

A proof bundle should be considered valid only when all layers agree:

bundl e_hash valid

proof anchor matches file digest

recei pt matches transaction

inclusi on proof reconstructs transaction_root
conpact bl ock natches recei pt context
checkpoi nt matches conpact chain bundl e

si gned checkpoint signature verifies

8.5 Threat Mitigation

Replay attack Account nonce validation

Tampered file SHA-256 and Helix Proof mismatch

Fake receipt Receipt checked against transaction root and compact block
Fake compact chain Bundle checked against checkpoint

Fake checkpoint Validator signature verification

Storage centralization Validator/full/archive/light node separation

Spam Fees, mempool limits, future rate policies

Validator fault Slashing and monitoring in production design

Part 9: Product Surface And Use Cases

9.1 Explorer
Explorer should display:

- blocks,

- transactions,

- receipts,

- proof anchors,

- inclusion proofs,

- compact checkpoints,

- validator uptime,
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- storage profile status.

9.2 Walllet

Wallet should support:

- HLX transfers,

- fee estimation,

- transaction receipts,
- proof anchoring,

- proof bundle import,

- signed checkpoint awareness.

9.3 Faucet

The faucet supports testnet onboarding:

- developer HLX distribution,
- validator testing,
- proof anchor demo usage,

- anti-spam limits.

9.4 HelixFS

HelixFS is the file verification product direction:

file

-> Helix Proof

-> chain anchor

-> proof bundle

-> offline verification

Use cases:

- contracts,

- invoices,

- certificates,

- audit files,

- research data,

- enterprise archives.

9.5 Enterprise Data Passport

Enterprise Data Passport can prove:
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- when a document existed,
- which digest was anchored,
- which account anchored it,

- which block included it,

- whether the proof still verifies offline.

9.6 Archive Node Market

Archive nodes can serve:

- old payload retrieval,

- compact chain bundle hosting,

- snapshot hosting,

- proof lookup APIs,

- paid enterprise verification services.

Part 10: Key Features At A Glance
N = R ==

Native HLX
Fixed supply
Fast finality target

Helix Proof

Proof anchors
Compact receipts
Inclusion proofs

Proof bundles
Compact chain bundles
Signed checkpoints
Storage profiles

Public testnet path

Independent Layer-1 coin
46,000,000 HLX
PoS/BFT direction

Primary/complementary strand plus
checksum

On-chain digest and checksum
Tx and block context

Tx ID to transaction root
Portable proof package

Block summaries
Validator-signed trust anchor
Validator/full/archive/light

Seed, validator, RPC, faucet, explorer

Chain-level economic identity
Clear monetary cap
Faster settlement than PoW cycles

Structured data integrity

Heavy files remain off-chain
Lightweight verification

Proof without full block payload
Offline verification

Light-client friendly history

Offline chain summary verification
Lower node burden

Network launch readiness

Part 11: Frequently Asked Questions
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11.1 What is Helixium?

Helixium is an independent Layer-1 blockchain project with a native coin called HLX. It is designed for fast
settlement and compact proof-based verification.

11.2 Is HLX a token?

No. HLX is planned as the native coin of its own chain. It is not designed as an ERC-20 or BEP-20 token.

11.3 Why is the max supply 46 million?

The 46,000,000 HLX maximum supply references the 46 human chromosomes and supports the DNA-inspired
identity of the project.

11.4 Does Helixium store data in real DNA?

No. Ordinary computers store data digitally. Helixium uses DNA-inspired complementary encoding as a proof and
verification model, not biological storage.

11.5 What is Helix Proof?

Helix Proof is a data-integrity and proof-packaging standard containing a digest, primary strand, complementary
strand, checksum, and optional chain anchor context. It is not a replacement for SHA-256 or Merkle proofs. It
standardizes how hashes, receipts, inclusion proofs, compact blocks, and signed checkpoints become one
portable verification package.

11.5.1 Why not just use SHA-256 and Merkle proofs?

SHA-256 proves that data has not changed. Merkle proofs prove that an item belongs to a root. Helixium uses
those ideas, but adds a protocol-level package around them so a user can verify file integrity, transaction inclusion,
block context, and checkpoint trust without depending on a centralized explorer.

11.6 How is Helixium faster than Bitcoin?

Bitcoin uses Proof-of-Work mining and probabilistic confirmation. Helixium is designed toward validator-based BFT
finality, targeting 1-3 second blocks and 2-6 second practical finality.

11.7 Does the helix layer make consensus faster?

Not by itself. Speed comes from validator-based consensus. The helix layer improves verification structure and
proof portability when kept compact.
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11.8 What is the storage advantage?

The advantage is not magical compression. The advantage is a disciplined storage model: compact proofs,
receipts, state diffs, checkpoints, snapshots, pruning, and archive nodes.

11.9 What is the current status?

The local prototype has passed the network handoff gate. Public testnet infrastructure is the next major milestone.

11.10 How can validators join?

Validator onboarding will open during public testnet preparation after Helixium-specific seed, validator, and RPC
infrastructure is provisioned.

Part 12: Technical Appendix

12.1 Proof Object Schema

{

"version": "helix-proof-v1",

"nanme": "docunent.pdf"”,

"size": 123456,

"sha256": "hex-encoded-sha256",

"primary_strand": "ATGC. ..",

"conpl ementary_strand": "TACG ..",

"hel i x_checksuni: "hex-encoded- checksunt
}

12.2 Receipt Schema

"tx_id": "hex-encoded-transaction-id",
"bl ock_hei ght": 42,
"bl ock_hash": "hex-encoded- bl ock-hash",
"transaction_root": "hex-encoded-root",
"state_hash": "hex-encoded- st ate-hash",
"state_di ff_hash": "hex-encoded-state-diff-hash",
"hel i x_checksuni: "hex-encoded-checksuni,
"proof _anchor": {

"sha256": "hex-encoded-sha256",

"hel i x_checksunm': "hex-encoded- checksunt
}

}

12.3 Compact Checkpoint Schema

{
"l atest _height": 42,
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"l atest _hash": "hex-encoded-I at est - bl ock- hash",
"conpact _bundl e_hash": "hex-encoded- bundl e- hash",

"bl ock_count": 43,

"checkpoi nt _hash": "hex-encoded- checkpoi nt - hash"

12.4 Signed Checkpoint Schema

{
"checkpoint": {
"l atest_height": 42,
"checkpoi nt _hash": "hex-encoded- checkpoi nt - hash"
H
"signer": "hlx1l...",
"public_key": "hex-encoded- public-key",
"signature": "hex-encoded-signature"
}

12.5 Proof Bundle Schema

{
"proof _anchor_record": {},
"receipt": {},
"transaction_inclusion_proof": {},
"conpact _bl ock": {},
"checkpoint": {},
"bundl e_hash": "hex-encoded- bundl e- hash"
}

Part 13: Glossary

HLX
base

Helix Proof

Primary strand
Complementary strand
Helix checksum

Proof anchor

Compact receipt

Inclusion proof

Compact block

Compact checkpoint

HELIXIUM (HLX) Technical Whitepaper v1.0

The planned native coin of the Helixium Layer-1 network.
The smallest unit of HLX. One HLX equals 100,000,000 base.

A data-integrity proof containing digest, primary strand,
complementary strand, and checksum.

DNA-inspired representation of a digest or proof payload.

The paired strand that validates against the primary strand.

A checksum binding the proof structure together.

Compact on-chain record of a proof digest and helix checksum.
Lightweight transaction and block context used for verification.

A hash path proving that a transaction ID belongs to a transaction
root.

A block summary containing roots and hashes without full
transaction payloads.

A short summary of the latest compact chain state.
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Signed checkpoint A compact checkpoint signed by a validator or trusted network
signer.

Archive node A node profile that preserves full historical data.

Light client A client that verifies proofs without downloading full chain history.

Pruning Removing old non-critical payloads while keeping verifiable roots
and proofs.

Snapshot A recoverable state package used to speed up node

synchronization.

Part 14: Conclusion And Disclaimer

Helixium is a fast-settlement Layer-1 coin project with a purpose-built compact proof architecture. Its strongest
differentiator is the combination of native HLX settlement, Helix Proof, proof anchors, compact receipts, inclusion
proofs, portable bundles, and signed checkpoints.

The local prototype proves the core chain path:

wal | et

-> signed transaction

-> nenpoo

-> bl ock

-> receipt

-> inclusion proof

-> proof bundle

-> conpact checkpoi nt

-> signed offline verification

The next decisive milestone is public testnet deployment with independent validators. If Helixium demonstrates fast
finality, reliable validator operation, compact proof verification, and disciplined storage profiles under public testnet
conditions, it can establish a credible position as a native coin network for verifiable data infrastructure.

Disclaimer:

This document is a technical whitepaper draft. It is not financial, legal, tax, or investment advice. Public distribution,
exchange listing, fundraising, or mainnet launch should occur only after technical review, security testing, legal
review, and governance approval.
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