NexPay Official Specification: Volume |
Offline-First Secure Payment Protocol

“To make digital payments possible
anywhere, anytime—even without internet.”
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Security by Design
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Scalability
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The Critical Vulnerability of
Modern Digital Commerce
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the payment cannot proceed.
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From Network-Dependent
to Cryptographically Verified
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Money itself is not moving through
the internet. Ownership is moving
. through cryptographic proof.

Stage 1 | BBLE Stage 2

(Local Transfer) ;/‘ ))) P (Global Settlement)
Cryptographic Q_Z/ it ((((ﬁ Asynchronous server ul:::: o
transaction ownership = Direct
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synchronization, ;E;:E

EEQEU:EE:r verification, and EEE:Ei

permanent settlement.

transfer via BLE, NFC,
Wi-Fi Direct, or QR.

.

NN




Architectural Superiority:
NexPay vs. Traditional Gateways

Feature Traditional Systems NexPay

No (for supported

Internet Required Yes offline payments)
Peer-to-Peer Offline Transfer No
Offline Reserve Sub-ledger No Yes
Cryptographic Chain of Custody No

Two-Phase Commit Offline No

Distributed Graph Fraud Detection Limited Built-in
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Risk Mitigation by Design:
The Hybrid Wallet

- Total Wallet Balance N
p
d Dual Chamber
o A A A A A AT A e AT A %
- Z
B Online Balance Offline Reserve ﬁ
(Maximum 50%) ,
Synchronized with the NexPay 71 Created only while online. Stored *:—-
server. Used for standard online 7] securely on the device enclave. @&
\ payments, bank transfers, and 71 Protected by cryptographic keys. ¥ |
wallet withdrawals. 7 Used exclusively for offline 7
Z transactions.
> This strict limitation caps risk exposure while enabling —
complete offline operational capacity.
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The Digital Bearer Instrument:
Secure Transaction Package (STP)

The digitally signed proof of transfer that acts as the official transaction
record until server synchronization.

STP Data Tree:
—— Transaction ID

— Amount & CUIIE‘HCY These two cryptographic
— Sander IPD & RECE‘iVEI D seals lock the metadata,

? ——— ensuring integrity and
— T1ime stamp preventing tampering while

— Previous Transaction Reference o s M s ekt

—— Chain References
—— Protocol Version
— Authentication & Security Metadata
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Peer-to-Peer Settlement:
Offline Two-Phase Commit

Sender

Communication Channel

Receiver

1. Prepare: Sender creates and

digitally signs

the STP. \L

— >

2 '+ Receiver locally validates the

available chain, and sender identity.

Digital Signature, Cryptographic Hash, [€ JL

3. Accept: Receiver

formally accepts the
verified transfer.

> 4. Commit: Both devices execute local updates

to their isolated O0ffline Reserves.

5. Pending State: The completed
transaction is securely logged and
enters the Pending Synchronization queue.
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Multi-Hop Offline Routing: ® Each peer-to-peer

transfer appends a new,
cryptographically signed
link to the history.

Cryptographic Chain of Custody

Ox4AT7F2E9BSCID3ESF

® The STP intelligently
retains only the most
recent 10 verified links
to maintain local
device efficiency.

® The complete overarching
transaction graph is
reconstructed by the
central server later.

Bob cannot securely send funds to Charlie without mathematically proving
he received them from Alice. The chain enforces linear ownership offline.
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Closing the Loop:
Asynchronous Server (i setement

Global wallet balances are updated X

SynCh ronization L and permanently settled.

4. Verification

Mass verification of Cryptographic Hashes, Digital
Signatures, and dynamic Risk Engine Analysis.

~ l'.'lq P
3. Graph Reconstruction "‘ A A oz
The server rebuilds the distributed offline Ry N
transaction chains (e.g., ' ANB-=>D 2 C"). ! -8 - i
e = = | : : : : I f
| , g e
2l Blo a0 el e S
Pending Secure Transaction Packages (STPs) lommper- [ | =45, :
are transmitted to the central NexPay server. ' ; : :
_ 1 i o o . .
1. Connectivity Restored 3
Triggered when either Phone A or
Phone B regains network access. Phone A| | Phone B Phone C Phone k
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Proactive Defenses:
Advanced Threat Modeling

Defense: Strict Offline
Reserve isolation combined
with server-side transaction
graph reconstruction.

Threat: Double
Spending offline.

Threat: Tampered or 1 '
Cloned Applications.

Threat: Stale, Split,
or Orphaned Chains.

Defense: Device hardware
authentication (Public Key
Infrastructure) and
application integrity checks.

Defense: Transaction
Time-To-Live (TTL)
enforcement and dynamic
fraud risk scoring
algorithms.

Security does not rely on a single mechanism; it is achieved through multiple independent, interlocking cryptographic safeguards.
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The NexPay Documentation Suite

Engineered to the standard of global financial protocols (EMV, Visa, UPI).
Over 300+ pages of detailed technical architecture spanning ten primary volumes.

Vol 01: Vol 02: Vol 03: Vol 04: Vol 05:
Executive Product Offline Security Software
Overview Requirements Protocol Spec Architecture Requirements
(SRS)
G ) 0
N = SSassses %

Vol 06: Vol 07: Vol 08: Vol 09: Vol 10:
Software API Database Developer Business &

Design (SDD) Specifications Design Guide Regulatory
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The Future of Resilient Commerce
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Future Research Vectors: AI Integration | Cross-Border Offline Transfers | Offline CBDC Architecture | Wearables | Satellite Connectivity
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NexPay is not just a digital wallet. It is the foundational
protocol for a universally accessible financial ecosystem.
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