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Abstract

Introduction
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Enterprises are routinely forced into a false choice
between software delivery speed and security
assurance. While DevOps practices have dramatically
increased development velocity, security controls and
compliance validation continue to introduce friction
that slows time to production.

CleanStart removes this long-standing trade-off by
embedding pre-hardened security controls, validated
cryptography, and automated
compliance evidence generation directly into the
infrastructure foundation. Rather than applying security
after applications are built, CleanStartintegrates
assurance into the operating system layer itself.

This foundation is delivered through CleanStart OS, a
purpose-built container operating system that provides
a hardened, minimal, and verifiable foundation for
application workloads.

This paper explores how infrastructure-level hardening
transforms both the velocity and trustworthiness of
containerized applications, enabling organizations to
scale delivery speed without compromising security or
compliance.

Modern software delivery is built around continuous
integration and continuous deployment (CI/CD). Teams
push code more frequently, automate testing, and strive
for shorter release cycles. Yet for most enterprises,
velocity gains stall when releases approach production.

Development teams optimize for feature throughput.
Security and compliance teamsoptimize forrisk
reduction. When these objectives are implemented as
separate stages in the pipeline, friction becomes
inevitable.



The Challenge:
Security Friction in
Modern
Development
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Rapid iteration introduces new dependencies, libraries,
and configurations that must bevalidated. Security
reviews and compliance checks occur late in the release
cycle, often after images are built and
environments provisioned. When issues are discovered,
teams are forced into rework loops that delay releases.

The result is predictable tension. Enterprises must
choose between releasing quickly or releasing securely.
Either option undermines long-term outcomes. Fast but
insecure releases increase breach risk and audit failures.
Secure but slow releases reduce competitiveness and
customer responsiveness.

CleanStart eliminates this tension by shifting security
and compliance left into the operating system
foundation. Instead of treating security as a
downstream gate, CleanStart makes it an inherent
property of the infrastructure on which all containers
are built.

Traditional container security follows a reactive model.

Once an application is built and containerized, the
image is scanned for vulnerabilities, audited for
configuration issues, and evaluated against compliance
requirements. Findings trigger remediation tasks.
Images are rebuilt, rescanned, and resubmitted for
approval. This cycle repeats continuously as new
vulnerabilities are disclosed.

This model introduces systemic friction:

= Time-to-Market Delays

Security sign-offs frequently add days or weeks to
release cycles. Even small changes can require full
revalidation.

= Operational Fragmentation

Security validation occurs after the build and outside
developer workflows. Developers wait for approvals.
Security teams triage scan results. Operations teams
coordinate patching and redeployment.



CleanStart Way:
Pre-Hardened
Infrastructure
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» |[nconsistent Enforcement
Manual reviews and ad hoc hardening lead to variation
in standards across teams and environments.

Every new base image, library update, or configuration
change multiplies the workload. Security teams
repeatedly analyze similar findings across
pipelines. Developers context-switch from feature
delivery to vulnerability remediation. Compliance
evidence is assembled manually for audits.

As organizations scale container adoption, this friction
compounds. Backlogs of unvalidated images grow.
Release pipelines become brittle. Velocity degrades
even as automation investments increase.

The core issue is architectural. Security is being applied
to infrastructure artifacts that were never designed to
be secure by default.

CleanStart introduces a different model.

Security and compliance are not applied after the build.
They are built into the foundation.

Each CleanStart OS image is pre-hardened according to
DISA STIG and CIS Benchmark standards, with
cryptographic modules validated under FIPS 140-3.
These controls are integrated at build time into the
operating system itself.

As a result, every container built
on CleanStart OS inherits a verified, policy-aligned
foundation before any application code is added.

Developers build, test, and deploy on infrastructure that
is already secure, compliant, and audit ready.

This shift moves assurance from a downstream activity
to an upstream property.

Security becomes part of what an imageis, not
something that must be added later.



Core Principles of
Pre-Hardened
Infrastructure
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= Immutable Security Baselines
Each CleanStart OSimage is generated through a
hermetic, reproducible build process. The same inputs
always produce identical outputs.

Security controls arevalidated once and inherited
automatically by all downstream builds.
This eliminates configuration drift and ensures
consistent enforcement across environments.

= Built-In Cryptographic Validation
FIPS 140-3 validated cryptographic modules are
embedded directly in the operating system. All
cryptographic operations, from encryption to digital
signatures, meet requlatory requirements by default.

Applications do not need to implement
or validate cryptography independently.

= Continuous Evidence Generation
Compliance data is captured automatically during each
build. Attestations, SBOMs, and provenance are
produced as first-class artifacts.
This creates a continuous, verifiable audit trail without
manual evidence collection.

= Attack Surface Reduction
Unnecessary packages, shells, and utilities are removed
from the base image. The result is a smaller, purpose-
built operating system with fewer exploitable
components.



Reduced footprint directly translates into reduced
exposure.

Pre - hardened Infrastructure Lifecycle & ROl Impact

Hermetic, source- DISA STIG & FIPS 140-3 Automated compliance Zero security blocks at Continuous evidence
verified images alignment attestation release generation

Powered by CleanStart OS Foundation
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vulnerability deployment security cut from weeks to approvals cost, faster time-to-
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REDUCED OPERATIONAL COST, FASTER TIME-TO-MARKET, CONTINUOUS COMPLIANCE

CleanStart transforms the release process by embedding hardened security controls, validated
cryptography, and compliance automation into the build pipeline, eliminating the need for
post-deployment validation.
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From Reactive Security to Foundation-First Security
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CleanStart Workflow
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{ Total Time: Minutes to Hours ]

By eliminating vulnerability backlogs

and configuration remediation from the critical

path, CleanStart removes security as a gating function in delivery.

Quantifiable Impact
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Organizations adopting CleanStart Platform achieve
measurable improvements across their security and
delivery pipelines:

Faster Time to Production:Pre-validated base images
reduce release approval cycles by up to 70%.

Consistent Compliance: Automated evidence
generation ensures each deployment maintains
continuous audit readiness.

Lower Operational Overhead: Security teams shift from
manual validation to proactive policy oversight.

Reduced Risk:Pre-hardened foundations eliminate
misconfigurations that commonly occur in last-mile
deployments.



Developer
Experience
Transformation

Adoption and
Integration
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Foundation-first security fundamentally improves
developer workflows. Developers no longer triage
vulnerability scan output. They no longer evaluate CVSS
scores. They no longer rebuild images to satisfy
compliance requirements.

They focus on application logic and user value.

The cognitive load associated with security is
abstracted into the platform. This specialization
increases productivity and improves software quality.

CI/CD pipelines also simplify. Teams pull CleanStart OS
base images and follow standard build-test-deploy
flows. No special scanners. No remediation stages. No
compliance gates.

Onboarding accelerates because workflows are uniform
and predictable.

CleanStart integrates with existing CI/CD systems by
simply changing the base image reference.

« No custom plugins.
* No pipeline redesign.

* No specialized tooling.

Applications that run on common Linux distributions
run unchanged on CleanStart OS. Compatibility is
preserved while security posture improves dramatically.

All environments, development through production,
share the same hardened foundation. This eliminates
environment-specific behavior and reduces
deployment risk.



Business Impact

Conclusion
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When security stops blocking releases:

o Features reach customers faster
* Teams iterate more frequently

* Organizations respond to market changes more
quickly

Operational costs decline through automation and
reduced manual effort.

Risk decreases through consistent, verifiable security
baselines.

Velocity and assurance reinforce each other instead of
competing.

The belief that security inherently slows development is
a byproduct of fragmented architectures and reactive
controls.

CleanStart replaces this model with a proactive
foundation that integrates security into the operating
system itself.

By shifting assurance left into infrastructure,
organizations achieve continuous delivery without
compromising compliance or trust.

Security becomes a built-in advantage rather than a
release blocker.
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