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Defense Data Classification Enforcement
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Military classification depends on personnel training and network segmentation: people are trained not to put SECRET data on UNCLASSIFIED
networks, and networks are physically separated to prevent spillage. Both mechanisms fail regularly under operational pressure. Cryptographic
governance binds classification constraints directly to the data, making unauthorized disclosure structurally impossible regardless of which network the
data traverses or which personnel handle it.

The classification enforcement gap

Classification systems protect information by labeling it and trusting authorized personnel to handle it according to its label. Network segmentation adds a
physical layer: classified networks are air-gapped from unclassified networks. The combination of personnel discipline and network separation has been
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the foundation of information security for decades.

Both mechanisms fail with predictable regularity. Personnel under operational pressure copy data between classification levels to meet mission
requirements. Network boundaries are bridged through removable media, improperly configured systems, or deliberate circumvention. Classification
spillage, where classified data ends up on systems not authorized for that classification level, is a persistent operational problem that consumes significant
security resources to detect and remediate.

The fundamental weakness is that classification is a label attached to data, not a property of the data. A SECRET document on a SECRET network is
protected by the network. The same document copied to a USB drive and inserted into an UNCLASSIFIED system has lost its protection entirely. The
classification label may still be on the document header, but the structural enforcement has been defeated by a physical action.

Why mandatory access controls address systems but not data

Mandatory Access Control (MAC) systems like SELinux enforce classification at the operating system level. A process labeled SECRET can read
SECRET and below. An UNCLASSIFIED process cannot read SECRET data. These controls are effective within a single system but do not travel with
the data. When data moves between systems, the MAC enforcement depends on the receiving system implementing identical controls. If the receiving
system does not implement MAC, or implements it differently, the enforcement is lost.

Cross-domain solutions (CDS) enforce classification at network boundaries by inspecting data crossing between classification levels. These solutions are
effective but limited to the boundaries where they are deployed. Data that moves through a path that bypasses the CDS, whether through removable
media, configuration error, or social engineering, is not governed by the cross-domain solution.

How cryptographic governance addresses this

Cryptographic governance binds classification constraints to the data itself through cryptographically signed policy agents. A SECRET document carries
its classification as a cryptographic property that cannot be separated from the data. Every operation on the data, whether reading, copying, transmitting,
or modifying, must pass through a governance gate that evaluates the operation against the cryptographically bound classification policy.

The enforcement travels with the data. A SECRET document that is copied to a USB drive still carries its cryptographic classification. A system that
attempts to process the document evaluates its classification constraints through the governance gate. An UNCLASSIFIED system that does not satisfy the
classification requirements cannot decrypt or process the document. The classification enforcement is intrinsic to the data, not dependent on the system or
network where the data resides.

Compartmentalization and releasability markings are similarly bound. A document marked SECRET//NOFORN carries those constraints
cryptographically. A system operated by a foreign partner cannot satisfy the NOFORN constraint and therefore cannot process the document, regardless of
what classification level the partner's system is accredited to.

What implementation looks like

A defense deployment of cryptographic classification attaches signed policy agents to data at the point of creation. An intelligence analyst creating a
SECRET report has the classification constraints cryptographically bound to the report at creation time. Every subsequent operation on the report, whether
by a human analyst, an automated system, or an Al agent, evaluates against the bound classification policy.

For operational environments, classification enforcement persists through degraded conditions. Data that moves through ad hoc networks, tactical systems,
and coalition environments carries its classification constraints regardless of the network path. Personnel cannot accidentally or intentionally spill
classified data by moving it to an unauthorized system because the data structurally will not process on systems that do not satisfy its classification
requirements.

For classification management, declassification and reclassification require quorum authorization from the governing authority. The cryptographic binding
ensures that classification changes are deliberate, authorized, and recorded in the data's lineage. Unauthorized reclassification is structurally impossible.

For coalition operations, cryptographic governance enables information sharing with structural releasability enforcement. Each nation's data carries its
releasability constraints cryptographically. Coalition partners can only access data that their credentials satisfy. The sharing is governed by the data itself
rather than by bilateral sharing agreements that must be negotiated and manually enforced.

Cryptographic Governance All 21 steps —
Policy that binds cryptographically — not by convention.
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Applications (General)

o EU Al Act Compliance Through Structural Governanceo Financial Services Audit Trails Without Trusted Intermediarieso Healthcare Compliance
Through Structural Governancee Defense Data Classification Enforcemento Environmental Monitoring With Tamper-Proof Governanceo Pharmaceutical
Supply Chain Governanceo Nuclear Facility Operational Governanceo Child Safety Content Enforcement

Applications (Specific)

o HashiCorp Vault Manages Secrets. It Does Not Make Policy Cryptographically Binding.0 AWS KMS Manages Encryption Keys. The Keys Do Not
Carry Governance.o Open Policy Agent Decoupled Policy From Code. The Policy Is Not Cryptographically Bound.o Styra Made OPA Enterprise-Ready.
The Governance Model Did Not Change.o Snyk Finds Vulnerabilities Before Deployment. Governance After Deployment Is Still Manual.o Palo Alto
Networks Inspects Traffic. It Does Not Govern the Operations That Generate It.0 SPIFFE/SPIRE Provides Workload Identity. The Identity Has No
Cryptographic Governance Binding.o cert-manager Automates Certificate Lifecycle. The Certificates Carry No Governance Policy.o Keycloak Provides
Open-Source Identity Management. The Tokens It Issues Carry No Governance Binding.o HashiCorp Boundary Provides Zero-Trust Access. The Access
Sessions Have No Cryptographic Governance.o Teleport Provides Unified Infrastructure Access. Access Control Is Not Cryptographic Governance.o
BeyondTrust Manages Privileged Access. Privilege Is Not Cryptographic Governance.o CyberArk Pioneered Privileged Access Security. The Privilege
Model Has No Cryptographic Governance Layer.o 1Password Made Password Management Accessible. The Credentials It Manages Are Still Credentials.
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