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Hyperledger Zero Trust

Legacy Hub-and-Spoke Hyperledger Zero Trust
Architecture Centralized @ Decentralized Distributed Mesh @
Security Model Network Tunnel (Point-to-Point) Data-Level (TDF & ABAC) S5
» . o . . - 0 ) aje @ &
Point of Failure 4@5 Single Hub (Fragile Firefly Keys) [-{ _9_  Resilient, Fault-Tolerant Nodes  _@_

Legacy infrastructure relies on vulnerable perimeter encryptors. We must transition to
a data-centric Zero Trust Architecture where the data itself is armored.
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Public Crypto

Military DLT
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CONSENSUS: PoS / RAFT - EFFICIENT

Dimension Public Crypto Military DLT (Hyperledger)
Network Access Public / Anonymous Private / Permissioned
Identity Anonymous Wallet Addresses X.509 CA Certificates
Consensus Energy-Intensive (Proof of Work) Energy-Efficient (Raft / PoS)
Asset Target Tokens / Cryptocurrency Logistics / Mission Data

Military Distributed Ledger Technology (DLT) is an enterprise database system, stripped of

cryptocurrency, designed for absolute operational efficiency and known identities.
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Idéntify: The system rejects —
any human or Al without a
CA-issued X.509 certificate.

q Membership
» Service Provider
(MSP)

| Protect: Payload is
e encrypted at creation
( via edge TDF.

alFormat) =S
~ - g it

Verify: Only users with
precise ABAC tags can
unwrap the data.
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Robust cloud instances handle the ledger's deep history, while tactical edge nodes conserve bandwidth and battery through

off-chain processing and sharded ledgers, ensuring operations continue even in denied communications environments.
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The dApp Interactlon Loop

/1 User/ AI Agent

Interacts Wlﬂ'l the interface '-

Bridging human decision-making
and autonomous Al sensors with
an unalterable, cryptographically
verified record of events.

e

5. Distrlbuted Ledger

The immutable, shared record
updating across peers.

2. React Ul (dApp)

The frontend dashboard
visualizing the data.

4. Chaincode
(Smart Contract)

The operational logic
validating the move.

|,' 3. Web3 / Fabric SDK

G =il ;\, The middleware translator
S packaging the request.
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Phase 1: Infrastructure as Code

@ Git ¥ Terraform

resource "aws_instance" "fabric_peer" {
aml = "aml-Oabcdefl1234567890"
instance_type = "t3.medium"
tags = {
Name = "Vanquard-tEdge-Peer-01"
Role = "Hyperledger-Node"

Provisioning the Battlefield.

We use Infrastructure as Code (laC) to instantly,

repeatedly, and flawlessly deploy network peers.
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Phase 2: Containers & Packages

& Docker 1 NPM / Go

FROM hyperledger/fabric-peer:2.4
ENV CORE_PEER_ID=tactical-node-alpha
ENV CORE_PEER_ADDRESS=peer0.orgl.army.mil:7051

COPY ./crypto-config /etc/hyperledger/fabric/msp

CMD ["peer", "node", "start"]

Standardizing the Unit.

Containers ensure our nodes run identically on a
Pentagon server or a forward-deployed tactical laptop.
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Phase 3: Chaincode (Smart Contracts)

Eng View

6o Go || Fabric Contract API

func (s *SmartContract) RerouteSupply(ctx

contractapi.TransactionContextInterface,

assetID string, newRoute string) error {

// Verify MSP Identity & ABAC tag before

execution

err := ctx.GetClientIdentity().AssertAttribu
teValue("Role", "Logistics Commander")

i CIHE HS el o

return fmt.Errorf("unauthorized:

insufficient clearance")

}
// Logic to update ledger...

The Rules of Engagement.

Chaincode dictates the exact logic of supply transfers and Al actions.
If conditions aren't met, the action is mathematically blocked.
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Phase 4: Frontend dApp Integration

Eng View

S e S

lypeScript = &% Reacl Fabric SDK

import { Gateway, Wallets } from 'fabric-network’;

const gateway = new Gateway();
await gateway.connect(connectionProfile, {
wallet: x509Wallet,
1dentity: 'Commander_Smith',
discovery: { enabled: true, asLocalhost: false }
H;
const contract = network.getContract(
'SupplyChaincode');
await contract.submitTransaction('RerouteSupply’,
' Ammo-Convoy-04', 'Route-B');

The Commanderss Interface.

The dApp frontend allows personnel to query the ledger and
approve actions without touching the underlying cryptography. R . _ - B
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Execution: Autonomous Supply Routing

(1)

/

.

The Scenario

A BCT logistics officer needs to automate
autonomous supply routing in a contested
environment.

”~

e

The Action

An Al Agent detects a critical shortage.
Using its unique X.509 cert, it invokes
chaincode to propose a reroute.

-

The Result

Network peers endorse the transaction.
The commander queries the immutable
ledger to verify the Al's action, decrypting
the payload using their specific
command attributes.




Phase 5: Off-Chain Processing & Zero-Knowledge Proofs

Off-Chain Local Server
}:}; & NN AW On-Chain Ledger
| © ' Cryptographic Hash
R | (Fingerprint)
= N | files locally | | | Immutable record. || -
—— - 5> Bl i L = | " P Tamper-evident
- = _[BF e High'capacity SINY _~—— T3 | tracking. |
- 7 Ls = [ [ [" secure, distributed S 8 | T, _ Shared state \[
] 2/ __ Tiny, immutable SN a”
—— Massive Data Stream ( X | | v/ 1 digital signature. N

(Video, Telemetry) | * e O
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Zero-Knowledge Proofs _I

The Scenario Off-Chain Processing
Managing maintenance logs and Massive video files stay local. Only the ZKPs prove to allied forces that a
surveillance data for UAVs where immutable cryptographic hash is stored on drone completed a mission
bandwidth is severely constrained. the Hyperledger, ensuring tamper-evident parameter without revealing the
I_ _I I_ tracking without clogging the network. _I I_ underlying classified telemetry data. J
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‘Synthesis Insight: The Data is the New Perimeter

— J———
The [Iperutlnnul Reullty m (I The 0 perutmnul Reullty ? (( The Bottom Line:

Even if an adversary captures the network, Even if an adversary captures the network, | Network breaches no longer equal data
intercepts the transmission, or physically steals a intercepts the transmission, or physically steals a breaches. The blueprint secures the mission at
tactical edge node, the Hyperledger architecture tactical edge node, the Hyperledger architecture the data level.

(requiring known MSP identity) combined with (requiring known MSP identity) combined with
‘ TDF (payload encryption) means the adversary ‘ TDF (payload encryption) means the adversary ‘ [ \
L holds a useless, unopenable box. holds a useless, unopenable box. J
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