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AbOUt This This paper discusses.the.evolution of FIPS ?40 standards an.d
explores how organizations can modernize cryptographic

Pa per assurance to align with FIPS 140-3. It highlights CleanStart's
approach to future-proofing cryptographic infrastructure
and preparing for post-quantum cryptography while
maintaining compliance continuity.

3 FIPS 140-3 replaces FIPS 140-2 as the governing standard for
Evolving P eashed Jsman
cryptographic module validation. It introduces alignment
with ISO/IEC 19790 and ISO/IEC 24759, broadening its
from FIPS o ne | oening
applicability and ensuring international compatibility (NIST
CSRC, 2025). This transition modernizes testin
140-2 to FIPS . o TS "9
requirements, validation methods, and security
140_3 documentation to address today's cloud-native,

containerized, and hybrid environments.

CO re Key differences between FIPS 140-2 and FIPS 140-3 include
modular validation structures, better coverage of virtualized

deployments, and formal integration of software-based
Enhancements Poy J

cryptographic modules. FIPS 140-3 introduces explicit
J lifecycle controls, improved physical and logical separation
in FIPS 140-3 g proved physiea’ andlogica’ sep
requirements, and greater flexibility for hybrid and
distributed infrastructures (CCCS, 2024).

The CMVP now relies on ISO-based testing methodologies,
enabling consistent evaluations across international labs
and facilitating dual compliance with national standards
such as Canada's CSE and Europe's Common Criteria
framework.

Figure 1: Evolution of FIPS Standards
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The transition from FIPS 140-1to FIPS 140-3 aligns federal validation with international standards
and lays the groundwork for post-quantum cryptographic readiness.
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The Quantum
Imperative

Bridging FIPS
140-3 with Post-
Quantum
Readiness

ﬁD CleanStart

Post-quantum cryptography represents the next frontier in
data protection. Quantum computers threaten to break
classical public-key algorithms such as RSA and ECC,
rendering current encryption schemes obsolete once large-
scale quantum systems become operational (NIST CSRC,
2017).

The U.S. National Institute of Standards and Technology is
finalizing quantum-resistant algorithms through the Post-
Quantum Cryptography Standardization Project, with initial
algorithms expected to be approved in the coming years.

Organizations cannot wait until quantum algorithms are
standardized to begin transitioning. Early preparation
requires designing flexible cryptographic frameworks that
can integrate post-quantum primitives without invalidating
existing compliance validations.

CleanStart enables this transition by building cryptographic
modularity into its foundation. CleanStart_OS integrates
validated cryptographic libraries using modular boundaries
that can support post-quantum extensions while preserving
FIPS 140-3 compliance. This approach ensures that as new
quantum-safe algorithms are validated, they can be
introduced without re-engineering the compliance
architecture.

CleanStart's foundational validation strategy supports
hybrid cryptography, combining classical and post-quantum
algorithms for gradual migration. This hybrid readiness
allows agencies and enterprises to maintain validated status
while preparing for new cryptographic primitives.



Figure 2: CleanStart Quantum-Ready Cryptographic Foundation
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CleanStart routes all cryptographic operations through validated FIPS 140-3 modules and
supports hybrid configurations that combine classical and post-quantum algorithms for defense-
in-depth and backward compatibility.

Ope rationa]izi ng To remain compliant in the post-quantum era, organizations

must establish cryptographic agility. CleanStart embeds this

Qua ntu m—Ready principle at the operating system level through dynamic

algorithm policy controls, automated validation reporting,

Comp]iance and configuration frameworks that enforce algorithm

selection based on approved FIPS 140-3 profiles.

By consolidating algorithm validation, enforcement, and
traceability within the container OS, CleanStart eliminates
fragmentation between classical and quantum-safe
cryptography implementations.
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1 CleanStart's architecture ensures long-term cryptographic
CleanStart's o > . o yPograp
resilience by uniting validated modules, attestation

Fo rwa rd_ frameworks, and automated compliance tracing. It delivers
consistent FIPS 140-3 compliance while providing an

Loo k'i ng FI PS evolutionary path to quantum readiness.

Architecture

Next in the The next paper in this series, 'FIPS-Traces: Automating
Cryptographic Compliance from Manual Documentation to

Se ries Continuous Assurance', explores how CleanStart automates

compliance verification and reporting through real-time
evidence generation.
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