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Executive Summary

Federal agencies are under increasing pressure to modernize cybersecurity authorization
processes while simultaneously accelerating software delivery, cloud adoption, Al integration,
and mission system interoperability.

Traditional Authority to Operate (ATO) processes were designed for:

static systems,

infrequent deployments,

centralized infrastructure,

and manually governed release cycles.

Modern federal environments no longer operate this way.
Today’s systems are:

software-defined,
continuously evolving,
dependency-driven,
APIl-connected,
cloud-integrated,

and increasingly autonomous.

Yet many authorization processes still depend on:
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manually assembled evidence,
spreadsheet-driven compliance,
point-in-time assessments,

and audit-centric governance.

This creates a widening operational gap between:

e mission velocity,
and:
e assurance capability.

The federal response to this challenge has increasingly centered around:

Continuous Authorization to Operate
(cATO)

However, many cATO initiatives focus primarily on:

e workflow acceleration,
e pipeline automation,
e or dashboard aggregation,

without fundamentally solving the underlying evidence problem.

This paper argues that:
true cATO cannot exist without continuous evidence generation and operational assurance.

The paper introduces a Configuration-First Governance model in which:

evidence becomes continuously generated,

provenance becomes cryptographically verifiable,

runtime integrity becomes measurable,

and assurance becomes operationalized rather than periodically asserted.

This approach enables agencies to move from:

e audit-centric authorization,
to:
e continuously verifiable operational trust.
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The Federal Authorization Problem

The traditional ATO process evolved around systems that changed slowly.
Historically:

deployments were infrequent,

infrastructure was stable,

dependencies were limited,

and operational boundaries were relatively static.

In that environment:
manual governance was manageable.

Modern federal systems violate these assumptions.
Today’s environments include:

CI/CD pipelines,

cloud-native services,

open-source dependencies,

Al-enabled systems,

containerized workloads,

dynamic orchestration,

and globally interconnected software supply chains.

The result is an authorization model increasingly disconnected from operational reality.

The Evidence Bottleneck

Most federal authorization activities remain heavily evidence-centric.
Agencies spend enormous effort:

e collecting screenshots,
e exporting reports,

e assembling spreadsheets,
e reconciling inventories,

e validating documentation,
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e and manually demonstrating compliance.

This process creates several systemic problems.

1. Evidence Staleness

Most authorization evidence represents historical snapshots.
By the time evidence packages are assembled:

e systems may already have changed operationally.
This creates a dangerous condition:

e approved systems may no longer match operational systems.

2. Human-Centric Governance

Federal compliance processes often depend heavily on:

e manual collection,
e manual review,
e and manual correlation.

As software complexity scales exponentially, manual governance becomes operationally
unsustainable.

3. Audit-Centric Assurance

Traditional authorization often measures:

e whether evidence exists,
rather than:
e whether operational integrity is continuously maintained.

This creates:
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e compliance theater,
rather than:
e continuously measurable assurance.

What cATO Actually Requires

Continuous ATO is often misunderstood as:

e faster approvals,
e automated checklists,
e or CI/CD integration.

These are useful capabilities.
But they do not alone create continuous authorization confidence.
True cATO requires:

continuous operational visibility,
continuous evidence generation,
continuous runtime validation,

and continuously measurable integrity.

Without these capabilities:
cATO risks becoming:

e accelerated paperwork,
rather than:
e operational assurance.

The Shift to Configuration-First
Governance

Configuration-First Governance treats:
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e configuration state
as:
e the primary assurance object.

Not documentation.
Not spreadsheets.
Not static audit packages.

Actual configuration state determines:

what software executes,

what dependencies exist,

what services communicate,
what infrastructure is operational,
and what risks are present.

Under this model:
assurance becomes attached directly to operational reality.

Continuous Evidence Generation

The foundation of cATO is evidence automation.
Evidence should not be:

e manually assembled,
e periodically exported,
e or reconstructed during audits.

Evidence should be:

continuously generated,
machine-derived,

operationally attached,

and cryptographically verifiable.

This includes evidence generated from:

e repositories,
e CI/CD pipelines,
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runtime systems,
orchestration environments,
dependency analysis,
infrastructure inspection,
and operational telemetry.

Operationalizing Evidence

Modern evidence systems should function as:
e continuously refreshed operational truth layers.
This includes:

timeline continuity,

provenance lineage,

integrity validation,

runtime comparison,

and historical state preservation.

Evidence becomes:

e operational infrastructure,
not:
e administrative paperwork.

Software Bills of Materials (SBOMs)

SBOMs have become foundational artifacts for federal software assurance.
Standards such as:

e CycloneDX
e and Software Package Data Exchange

provide critical visibility into:
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dependencies,
components,

suppliers,

and software composition.

However:
static SBOMs alone are insufficient.

cATO environments require:

continuously refreshed SBOMs,

runtime comparison,

drift detection,

and cryptographic provenance continuity.

SBOMs must evolve from:

e inventory artifacts,
to:
e operational assurance objects.

Runtime Drift Detection

One of the largest weaknesses in traditional federal authorization is the assumption that:
e approved systems remain operationally stable.
Modern systems drift continuously.
Runtime drift detection compares:
e approved baselines,
against:
e actual operational execution.

This includes:

® running processes,
e runtime libraries,
e container contents,
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e dynamically loaded modules,
e orchestration states,
e and active dependencies.

Without runtime validation:
authorization applies to intended systems rather than operational systems.

Cryptographic Provenance

Federal assurance increasingly requires:

e verifiable lineage,
e immutable evidence,
e and tamper-evident integrity.

Cryptographic provenance establishes:

where artifacts originated,

what changed,

who approved changes,

and whether evidence has been modified.

This includes:

signed attestations,
deterministic hashing,

Merkle validation,

and cryptographic trust chains.

Provenance transforms evidence from:

e administratively trusted,
to:
e mathematically verifiable.

Post-Quantum Federal Readiness
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Federal systems frequently require:

e |ong-term evidence survivability,
e durable trust chains,
e and future-proof cryptographic integrity.

Emerging standards such as:
e National Institute of Standards and Technology FIPS 204 ML-DSA
represent important steps toward:

e post-quantum assurance,
e cryptographic resilience,
e and long-term evidence validation.

Future federal governance architectures must prepare for:
e cryptographic agility,

e trust migration,
e and post-quantum operational assurance.

Continuous Assurance Analytics

Modern cATO environments require:

e operational visibility,
not merely:
e compliance documentation.

Continuous analytics should provide:

evidence freshness,

runtime integrity metrics,
dependency risk scoring,

operational drift visibility,

and governance continuity indicators.

This transforms authorization from:
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e a binary approval event,
to:
e a continuously measurable operational condition.

Air-Gapped and Sovereign Federal
Systems

Many federal environments cannot rely exclusively on:

e cloud-native governance tooling,
e external SaaS platforms,
e or continuously connected infrastructure.

This includes:

tactical edge systems,

classified environments,

aerospace systems,

industrial control systems,

and sovereign operational platforms.

These systems require:

local evidence generation,

offline-capable governance,

cryptographic independence,

and operational survivability during disconnected conditions.

cATO architectures must therefore support:

e sovereign operational assurance,
not merely:
e cloud-centric compliance models.

NIST, SSDF, and Federal Alignment
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Configuration-First Governance aligns naturally with evolving federal guidance, including:

e National Institute of Standards and Technology Secure Software Development
Framework (SSDF),

National Institute of Standards and Technology Cybersecurity Framework (CSF) 2.0,
Zero Trust initiatives,

software supply chain security mandates,

and federal SBOM initiatives.

The shift toward:
e evidence automation,
e operational visibility,

e and continuous assurance

represents a natural evolution of federal cybersecurity modernization.

The Future of Federal Assurance

Federal governance is transitioning from:

e periodic compliance,
to:
e operational assurance.

The future of authorization will not depend primarily on:

e manual evidence packages,
e spreadsheets,
e or static audit cycles.

It will depend on:

continuously generated evidence,
runtime validation,

cryptographic provenance,

and continuously measurable trust.

This changes authorization from:
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e an administrative event,
to:
e an operational capability.

Strategic Benefits of Evidence Automation

Organizations implementing evidence automation can achieve:

reduced audit burden,

faster authorization cycles,

improved runtime visibility,

lower governance overhead,

stronger supply chain assurance,
improved operational resilience,

and continuously measurable integrity.

Most importantly:
they can align authorization processes with how modern software systems actually operate.

Conclusion

Traditional ATO processes were designed for a different era of computing.

Modern federal systems evolve too rapidly, integrate too broadly, and operate too dynamically
for:

e static approvals,
e manually assembled evidence,
e and periodic assurance models.

Continuous ATO requires:

continuous evidence generation,
operational visibility,

runtime validation,
cryptographic provenance,
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e and continuously measurable trust.
Configuration-First Governance provides a path toward operationalizing this future.
By treating:

e configuration state
as:
e the primary assurance object,

federal agencies can move beyond:

e audit-centric compliance,
toward:
e continuously verifiable operational assurance.

The future of federal governance will not be defined by faster paperwork.

It will be defined by continuously provable operational integrity.

Meta-Governance

Proof. Not Promises.
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