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What Apache Iceberg Provides

Apache Iceberg is the open table format that has become standard for data-lake
versioning in Snowflake, Databricks, AWS Athena, and the broader cloud-data
ecosystem. Iceberg provides time-travel queries (retrieve data as it existed at a target
prior time), schema evolution support, and ACID transactional semantics over data-

lake storage.

The architecture is mature for analytical use cases. Data engineers and analysts use
Iceberg's time-travel to reproduce reports that depended on historical data state,
debug ETL pipelines, and investigate data quality issues. The deployment scale across

the cloud-data ecosystem is significant.

Why Data Versioning Doesn't Answer the Policy-
Replay Question

Iceberg preserves data — the rows, the columns, the schema. It doesn't preserve the
policies under which the data was governed. A row that existed in a table at time T
was governed by access-control policies, classification rules, retention requirements,
and downstream-use constraints in force at T. The data is preserved; the governance

context is not.
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Regulatory replay needs both. EU AI Act, FDA AI/ML SaMD, and similar frameworks
require replay that includes the rules in force at the audited time. Iceberg's data-time-
travel answers part of the question but leaves the policy element to per-system
custom integration. The cumulative result is partial reconstruction that depends on

non-architectural sources for the policy element.

How Architectural Policy Versioning Sits Above
Iceberg

The architectural primitive treats Iceberg's data versioning as one input. The data-
time-travel that Iceberg provides becomes the data half of the replay; the credentialed
policy versions stored separately become the policy half; the architectural

admissibility framework runs the replay across both.

The integration is additive. Iceberg continues to provide its data versioning. The
architectural primitive consumes Iceberg's output as one credentialed observation
source. The combined replay produces what regulatory audit actually requires —

reconstruction of both data and governance context at the audited time.

What This Enables for Iceberg Users

Iceberg users in regulated industries — financial services, healthcare, AI/autonomy —
gain the policy-aware replay that current architecture does not provide. The Iceberg
deployment they have is preserved; the architectural primitive adds the policy-

versioning layer above.

The Apache Software Foundation, the Iceberg contributor community, and the
broader open-source data ecosystem benefit from a clean composition pattern:
Iceberg owns data versioning; the architectural primitive owns policy versioning; the
two compose for regulated audit. The patent positions the primitive at the layer above

Iceberg's data model — extending rather than competing with what Iceberg provides.






