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MICHAEL GERZ, MIP/MIM, AND FOUNDRY ONTOLOGY
ALIGNMENT FOR MILITARY OPERATIONS MODELING

Dr. Michael Gerz leads NATO's most influential semantic interoperability effort—the MIP Information
Model (MIM)—from Fraunhofer FKIE in Germany. His two-decade body of work transforming military
command-and-control data models has created a 2,300-type ontological framework now used by 27
nations. MIM provides the definitive declarative foundation for military operations modeling, with
compelling alignment potential for Palantir Foundry's object type system.

MICHAEL GERZ: ARCHITECT OF NATO'S SEMANTIC

INTEROPERABILITY STANDARD

Dr. Michael Gerz serves as Group Leader for "Information Technology for Command and Control"
(ITF Department) at Fraunhofer FKIE in Wachtberg, Germany, and holds the critical role of responsible
editor and administrator of the MIM Portal (mimworld.org).

Core technical contributions: - Developed the Object-Oriented XML Schema that became integral to
JC3IEDM 3.0 (ratified as NATO STANAG 5525) - Led the transformation of JC3IEDM from Entity-
Relationship to platform-independent UML - Created the OWL 2 representation of MIM as a formal
ontology - Authored the MIP Test Reference System (MTRS) — mandatory for MIP system-level testing
across all 27 member nations

Key publications: - "The MIP Information Model — A semantic reference for Command & Control"
(ICMCIS 2015) - "Bi-Temporality in a Military Information Model" (ICMCIS 2022) - "Applying OntoClean
for the Evaluation of the MIP Information Model" (KSCO 2016) - "MIP Information Model 5: The Next
Generation of the C2 Semantic Reference Model" (26th ICCRTS 2021)

Current research includes Large Language Models for interoperability between heterogeneous
systems and development of MIM 5 — the next-generation C2 semantic reference model.
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MIM DEEP DIVE: ARCHITECTURE ENABLING MULTI-DOMAIN
OPERATIONS

The MIP Information Model represents NATO's definitive semantic reference for Command and Control,
replacing JC3IEDM through over 30,000 documented changes. Technically, MIM is a platform-
independent UML class model extended by OCL constraints, represented in Sparx Enterprise Architect
format, and accompanied by an OWL 2 DL ontology representation and Linked Data services.

Model Scale and Organization

Element Count Description

Object types ~2,300 Full taxonomic hierarchy

Actions and activities ~500 Military operations modeling

Code lists ~400 Complete, extensible, managed, ordered

Core object types: Organisation (military units, headquarters), Person (individual personnel), Materiel
(equipment, vehicles, weapons), Facility (bases, installations), Feature (geographic features, control
measures), Information Resource (documents, messages).

The Object-Action-Context pattern structures operational information: ActionResource links actions to
participating objects, ActionObjective connects actions to targets, and ActionEffect records outcomes.

UML Stereotypes and Semantic Precision

All MIM model elements employ UML stereotypes for semantic enrichment:

Representation term stereotypes for attributes include «identifier» , «name» , «text» ,
«indicator» , «speed» , «dimension» , «duration» , and «quantity» — each carrying metadata for

units of measure, min/max constraints, and identifier schemes.

Bi-temporality support enables both: - "Validity time period" (when information was valid in the real
world) - "Reporting time" (when recorded)

Critical for reconstructing historical operational pictures.

Technical Formats and Tooling

MIM produces multiple technical artifacts: - XML Schema Definitions — auto-generated for specific
information exchange interfaces - OWL 2 DL representation — maps UML classes to OWL classes,

attributes to datatype properties, associations to object properties, code lists to named individuals -
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Linked Data Server — web navigation through MIM with HTML, SVG, XML, and JSON outputs

MIM Tool Suite (Fraunhofer FKIE): - Validation tools for semantic analysis and consistency checking -
OntoClean methodology support for taxonomy evaluation - Schema generators for XSD/OWL/Java -

Message Builder for interactive message model construction

Version Evolution and NATO Standardization

LC2IEDM (1999) - C2IEDM 6.1/Baseline 2 (2003) - JC3IEDM 3.x/Baseline 3 (2007-2012) -
MIM/Baseline 4 (2015-present)

o JC3IEDM ratified under NATO STANAG 5525
» MIM proposed for coverage under STANAG 5643
» Exchange mechanism adheres to ADatP-5644 Web Service Messaging Profile (WSMP)

FOUNDRY ONTOLOGY INTEGRATION: TECHNICAL ALIGNMENT

ANALYSIS

Palantir Foundry's ontology architecture demonstrates strong conceptual alignment with MIM's
semantic modeling approach. Foundry explicitly draws inspiration from "RDF, OWL and XSD," creating

natural mapping opportunities for MIM integration.

Structural Correspondences

MIM Concept Foundry Equivalent Alignment Notes
UML Class Object Type Direct mapping — schema definitions of entities
UML Association Link Type Supports cardinality; object-backed links enable

relationship metadata
UML Attribute Property Typed characteristics with Value Types for constraints

UML Interface Abstract types enabling polymorphism

Generalization

OWL Object Link Type Relationships between objects

Property

OCL Constraint Submission Criteria/Function Business rules on mutations
Validation

Page 4 of 6
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Interfaces provide MIM's abstract class hierarchies: a "Facility" interface could be implemented by
Airport, ManufacturingPlant, and Hangar object types, matching MIM's generalization patterns.

Value Types enforce domain constraints — Email, URL, UUID, and custom enumerations — parallel to
MIM's representation term stereotypes.

Object Type Mapping

For a MIM - Foundry transformation:

» Object Types: Each MIM class maps to Foundry Object Types with properties derived from MIM
attributes. The ~2,300 MIM object types generate corresponding Foundry schemas with typed
properties, descriptions, and constraints.

» Value Types: MIM representation term stereotypes ( «speed» , «dimension» , «identifier» )
become Foundry Value Types enforcing semantic constraints.

» Actions: MIM's ~500 defined actions translate to Foundry Action Types. ActionResource,
ActionObjective, and ActionEffect patterns become structured operations.

« Interfaces: MIM abstract classes (Actor, Organisation, Unit hierarchies) become Foundry Interfaces
enabling polymorphic queries.

« Link Types: MIM associations map to Link Types with appropriate cardinality. Object-backed links
support MIM's rich relationship metadata requirements.

Multi-Language Type Export Potential

Foundry's OSDK code generation produces typed bindings in TypeScript (NPM), Python (pip), and Java
(Maven), with OpenAPI export enabling any language via code generators.

A MIM-to-Foundry transformation pipeline could:
1. Transform MIM UML/OWL to Foundry Ontology Manager artifacts
2. Generate OSDK packages from MIM-compliant ontologies

3. Export OpenAPI specs for system integration

4. Package as Marketplace Products for distribution to coalition partners

Mission Partner Integration via Schema Templates

MIM's Marketplace packaging potential enables mission partner integration with NATO standards.
Partners would install the MIM template, map local data sources to standardized object types, and
achieve semantic interoperability without implementing the full MIP technical stack.

The Federated Mission Networking alignment (MIP 4.4 IES is part of FMN Spiral 4 and 5) suggests this
approach aligns with NATO's broader interoperability strategy.
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MIP COMMUNITY: GOVERNANCE AND PARTICIPATION

MIP operates as a consensus-based consortium of 27 nations plus NATO, structured around 7 working
groups with an Executive Management Board and High Level Steering Group.

Membership Tiers

Full Members (France, Germany, Netherlands, Spain, Turkiye, UK, US): - Voting rights - Must commit at
least 3 persons, express intent to field MIP solutions

Associated Members (Canada, Denmark, Austria, Belgium, Czech Republic, Greece, Hungary,
Lithuania, Norway, New Zealand, Poland, Romania, Switzerland, Ukraine, NATO ACT, EDA): - All
privileges except voting - Minimum 1 person commitment

Contribution Pathways

1. Academic participation: Use MIM for semantic interoperability research via mimworld.org public
resources

2. Technical contribution: Submit change proposals through configuration control; use Sparx EA format
3. CWIX participation: Annual Coalition Warrior Interoperability Exercise at NATO JFTC (Bydgoszcz,
Poland) — 3,000+ participants, 40 nations, 25,000+ tests annually

4. Industry partnership: Implement MIM in commercial products via published specifications

CONCLUSION

Michael Gerz's sustained leadership in developing MIM has created a mature semantic foundation for
military operations modeling. The model's ~2,300 object types, ~500 actions, and ~400 code lists
represent decades of multinational consensus on C2 domain semantics.

Palantir Foundry's ontology architecture, with its explicit OWL/RDF heritage, offers structural alignment
for implementing MIM-derived schemas. The Marketplace distribution mechanism enables packaging
MIM templates for coalition partner deployment.

The pathway: develop formal transformation tooling from MIM to Foundry, validate semantic fidelity,
package as distributable templates, and demonstrate coalition interoperability — extending Gerz's legacy
into modern analytical platforms while maintaining the semantic rigor that MIP has cultivated for over two
decades.
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