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What This Application Specifies

Vessels, ports, port authorities, customs authorities, and shipping lines integrate as

credentialed parties. Each port-call settles as a pair (vessel and port) with associated

multi-party (customs, shipping line). Cross-port operations admit through declared

multi-port federation.

Authority composition structures map to maritime reality: flag-state authority for

vessel credentials, port-state authority for port credentials, customs authority for

cross-border operations, shipping-line authority for line-specific operations. The

architecture supports multi-authority maritime operations.

Why It Matters Operationally

Current port operations depend on document-based handoffs (bills of lading, customs

declarations, port-call notifications) and procedural confirmations. The document-

mediated coordination is slow, error-prone, and difficult to audit.

Pair-settled coordination produces structural improvement. Vessel-port pairs settle

directly under credentialed identity; customs operations integrate as multi-party;

cross-port operations proceed through declared federation.
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How It Composes With the Domain

Each port-call settles as a credentialed pair-settlement event with multi-party

customs and shipping-line participation. Cross-port operations admit through

declared federation. Adversarial actions (vessel-spoofing, sanctions-evasion) surface

as credentialed integrity events.

Cross-jurisdiction operations gain structural support. International shipping faces

multiple customs authorities, multiple flag-states, and multiple port-states; cross-

jurisdiction federation supports the operational reality structurally.

What This Enables

Port authorities gain structurally-supported port-call coordination. Shipping lines

gain settlement transparency across multi-port operations. Customs authorities gain

structurally-supported cross-border operations. Coalition maritime operations gain

structurally-supported authority composition.

The architecture also supports maritime evolution. As emerging maritime operations

(autonomous shipping, real-time customs, just-in-time port-calls, integrated port-

rail-truck handoff) mature, the architecture admits the new operations through

declared specification.


