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Executive Summary

Federal agencies manage thousands of data schemas across mission systems, intelligence platforms, and inter-agency exchanges. The
mappings between these schemas — the critical logic enabling data interoperability — are trapped in spreadsheets, tribal knowledge,
and undocumented ETL scripts. When a schema changes, there is no automated way to assess impact, no audit trail for compliance, and
no mechanism for peer review.

Metadata as Code applies software engineering principles — version control, automated testing, peer review, predictive semantic
matching (via Semantic Match Engine with confidence scoring), and CI/CD pipelines — to metadata governance. By treating schema
mappings, data dictionaries, and governance policies as machine-readable, version-controlled artifacts, agencies gain reproducibility,
auditahilitv and Al-readv data foiindatinns

“You can't trust model outputs if you can'’t trust the data lineage. Metadata as Code makes lineage auditable, testable,
and reproducible.”

Import Map Govern
Spreadsheets, FHIR, Semantic Match API Hash-chained ledger
JSON, OpenAPI, SQL Confidence-scored pairs ULID decision IDs
Versioned schema(s) Human-in-the-loop Audit-grade lineage

Figure 1 — Every import enriches the graph; every mapping reuses prior knowledge; every decision is attested.

The Problem: Ungoverned Metadata at Scale
Silent Breakage. Schema changes in upstream systems silently break downstream analytics with no automated impact analysis.
Knowledge Loss. Mapping logic lives in individuals’ heads. Staff turnover creates critical knowledge gaps.

Compliance Gaps. FISMA, FedRAMP, and CDO Council mandates require demonstrable data lineage that manual processes
cannot produce.

Al Readiness Barrier. Al models trained on data with undocumented transformations produce outputs that cannot be explained or
reproduced.
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Alignment with Federal Mandates
Federal Data Strategy (2020-2030): Supports Practices 4, 6, and 26 through governed, machine-readable metadata.
CDO Council Data Maturity Model: Advances agencies from Level 2 (Managed) to Level 4 (Optimized) with automated governance.
OPEN Government Data Act: Ensures metadata is machine-readable, standardized, and accessible for data inventory requirements.
OMB M-19-18 (Data Quality): Provides the audit trail and validation framework for demonstrating data fitness for use.
DoD Data Strategy / JADC2: Enables data interoperability and semantic alignment for Joint All-Domain Command and Control.

Zero Trust Architecture: Embeds classification markings and access policies directly into metadata artifacts.

Quantified Impact

Reduction in Audit Trail Fewer Schema Faster Compliance
Mapping Time Coverage Breakage Incidents Reporting
[5] [6] [6] [7

Based on pilot deployments and enterprise metadata management benchmarks. Predictive mapping with named-SME approval reduces 2—4 week manual
mapping efforts to under 2 days with higher accuracy.

Integration with Existing Infrastructure

Metadata as Code is a complementary intelligence layer — not a replacement for existing tools:

ETL/ELT Tools: Machine-readable YAML/JSON output feeds directly into Informatica, Talend, dbt, AWS Glue, and other ETL/ELT
platforms.

DevOps Pipelines: Integrates with GitHub, GitLab, Bitbucket and CI/CD pipelines (Jenkins, GitLab CI).
Data Catalogs: Publishes governed metadata to Collibra, Alation, Apache Atlas, and other enterprise catalogs.

Legacy Spreadsheets: Imports existing source-to-target mapping spreadsheets with zero rework, preserving institutional knowledge.

Getting Started

Phase 1 — Assessment (2—4 weeks): Inventory existing mappings, identify interoperability pain points, baseline governance
maturity.

Phase 2 — Pilot (6-8 weeks): Convert 2—3 critical workflows to Metadata as Code. Demonstrate automated validation and audit
trails.

Phase 3 — Scale (3—6 months): Expand to additional schemas and teams. Integrate with CI/CD and data catalog infrastructure.

Ready to transform your agency’'s metadata governance? Contact Magellan Al Corporation for a no-obligation assessment and
customized Metadata as Code adoption roadmap.
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