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The Quantum Threat

E .

Al Agent Commerce (High Risk)

Classical E-Commerce (Low Risk)

Agent keys persist months to years

THE QUANTUM

Session keys last minutes, used VULNERABILITY

L A Mandates carry financial authority
once, then discarded

Audit trails must stay tamper-evident for
years

Trust chains only as strong as weakest
signature

-

[ Quantum does not weaken RSA/ECDSA. It breaks them. No quantum-resistant J
RSA exists.

Timeline of Shor's algorithm impact
C RSA — BROKEN )
C ECDSA — BROKEN D)

144:1 non-human-to-human identity ratio

Figure 1. A risk comparison contrasts classical e-commerce, whose session keys last min-
utes, with Al-agent commerce, whose keys persist months to years and carry financial
authority—so Shor’s algorithm breaks RSA and ECDSA outright, with no quantum-resistant
RSA available

1.1 About Pragma.Vision

Pragma.Vision is an Al-native commerce ecosystem—a growing family of intercon-
nected platforms sharing infrastructure, identity, and payment systems. When an Al
agent on wish.now processes a purchase, or a developer on phantoid.com deploys
a verified agent, or trust.authority issues a credential, every operation is secured by

cryptographic signatures.

Those signatures are the foundation. If the cryptography fails, everything built on top

of it fails with it.

This book exists because the cryptography that secures nearly all digital commerce
today—RSA, ECDSA, HMAC—faces an existential threat. Not in some distant future.
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The threat is active right now, even before a single cryptographically relevant quantum

computer exists.

1.2 Why Al Commerce Is Uniquely Vulnerable

Classical e-commerce involves a human clicking a “Buy” button and a payment pro-
cessor charging a credit card. The cryptographic exchange is ephemeral—session

keys last minutes, transaction signatures are verified immediately and discarded.

Al commerce is fundamentally different:

» Agent credentials persist for months or years. A TrustBadge credential issued to
an Al agent today must remain verifiable for the lifetime of that agent—potentially

a decade or more.

« Mandates carry financial authorization. An AP2 intent mandate cryptographically
authorizes an agent to spend up to a specified amount on behalf of a user. If the

mandate signature is forged, real money moves.

o Audit trails must be tamper-evident indefinitely. Regulatory compliance (SOC 2,

GDPR, PCI DSS) demands that transaction logs remain verifiable for years.

» Agent-to-agent trust chains are only as strong as their weakest signature. In a
multi-agent orchestration—interpretation, matching, negotiation, fulfilment—every

link in the chain depends on cryptographic verification.

39%

Probability that quantum computers break RSA-2048 before 2030 (market

consensus)’

"Metaculus community forecast and quantum computing industry estimates, 2025.
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1.3 The Scale of the Problem

Every second, millions of cryptographic operations secure digital commerce: TLS
handshakes, JWT signatures, webhook verifications, credential issuances. Nearly
all of them rely on mathematical problems—integer factorization (RSA) and elliptic
curve discrete logarithm (ECDSA)—that quantum computers can solve efficiently us-

ing Shor's algorithm.

A sufficiently powerful quantum computer does not merely weaken RSA and
ECDSA. It breaks them entirely. There is no “quantum-resistant RSA-4096." The

mathematical foundation collapses regardless of key size.

The question is not whether this will happen, but when—and whether the data signed

with today'’s algorithms will still matter on that day.

For Al agent credentials that persist for years, the answer is unambiguously yes.

1.4 What This Book Covers

This book is a practitioner’s guide to quantum-safe cryptography for Al commerce sys-
tems. Itis grounded in real implementation experience—the Pragma.Vision ecosystem
has adopted hybrid quantum-safe signatures as its baseline across all platforms, not

as a future aspiration but as a present-day default.

You will learn:

1. Why "harvest now, decrypt later” makes quantum threats a current risk, not a future

one (Chapter 2).

2. What NIST's post-quantum standards (ML-DSA-65, ML-KEM, SLH-DSA) actually
specify and how they work (Chapter 3).
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3. Why the hybrid approach—classical plus quantum-safe, not instead of—is the only

responsible strategy (Chapter 4).

4. How to implement ML-DSA-65 key generation, signing, and verification in produc-

tion systems (Chapter 5).

5. How to build hybrid verification for real payment protocols: ECDSA + ML-DSA-65
for AP2, HMAC + ML-DSA-65 for ACP (Chapter 6).

6. How to migrate from classical-only to hybrid without breaking existing integrations
(Chapter 7).

7. How to design for crypto agility so your system survives the next algorithm transi-
tion (Chapter 8).

This is not a theoretical textbook on lattice-based cryptography. It is an imple-

mentation guide written by practitioners who have deployed hybrid signatures
in a production Al commerce system. Every code sample in this book reflects

real architecture.

Get the complete book — https://shop.pragma.vision
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