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Utilizing a Model Registry to Secure Interoperability Among
Urban Domain Information Models

Won Wook Choi' - Sang Ki Hong'’

ABSTRACT

This study proposes the utilization of a model registry to secure interoperability among urban domain information models. It reviews
urban information and data sharing along with related standards and standardization activities. By analyzing registry use cases in the
context of Spatial Data Infrastructure (SDI), it presents the concept of a model registry for facilitating information sharing and exchange
among urban domain information models. An use case linking urban domain information models using the model registry is developed
with a prerequisite of seamless implementation of smart city services. The paper discusses technical requirements and outlines technology
implementation and validation through prototype development, highlighting them as future research tasks.

Keywords : Model Registry, Information Model Sharing, Geospatial Information Standard, Interoperability, Use Case Development
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Table 1. Relevant Standards and Activities for Geospatial Data
Exchange and Sharing Among City Domains

SDOs’ Working

Relevant Standards and Contents
Group

10 MIMs' framework[5]

* MIM1 - Context ~ Context Information

Open & Agile

Smart Management
. * MIM2 - Data Modules = Shared Data Models
Cities(OASC) * MIM7 - Places ~ Geospatial Information
Management

Information technology — Smart City ICT
reference framework — Part 3: Smart city
engineering framework (ISO/IEC
30145-3:2020)(6]

* 4.7 Positioning system

*4.11 Data and services supporting layer
*4.11.2 Data integration

Smart community infrastructures —
Guidelines on data exchange and sharing
ISO TC/268 SC1 | for smart community infrastructures(ISO
WG4 37156:2020)[7]
Data exchange | *a The community infrastructure data should be
and sharing for available to be exchanged and shared.
. * f. The data should use spatial methods to

smart community : o

. achieve the positioning and control of urban
infrastructures infrastructure objects.
*h. A systematic approach to the exchange and
sharing of data should be taken.

ISO/IEC JTC
1/WG 11
Smart Cities

Information technology — Metamodel

framework for interoperability(MFT)

* Part 1: Framework (ISO/IEC 19763-1)[3]

* Part 3: Metamodel for ontology registration
(ISO/IEC 19763-3)[8]

* Part 6: Registry Summary (ISO/IEC 19763-6)[9]

NGSI-LD APL for Context Information
Management(ETSI GS CIM 009 V1.2.2)[10]
*4.2.2 NGSI-LD Meta Model
ETSI . .
*4.2.3 Cross Domain Ontology: Geo Properties;
Geometry Values
* 4.3 NGSI-LD Architectural considerations

ISO/IEC JTC
1/SC 32 Data
management and
interchange
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Table 2. Reviewed Sources by Register Type

Register Type Use Cases of Registers and Registries

Consolidated Model

. * INSPIRE: Best Practice 1[12]
Repository

Coordinate
Reference System
Register

* ISO/TC 211/AG 2[13]

Feature Catalogue

Regi * INSPIRE: Best Practice 4[12]
egister

Namespaces

. * INSPIRE: Best Practice 2[12]
Register

Encoding Schema

> * INSPIRE: Best Practice 7[[12]
Register

* Marc Urvois et al.[14]

Code List Register | , Stubkjeer et al.[15]

Feature Concept

L * INSPIRE: Best Practice 5 and 6[12]
Dictionary

* Box et al.[16]

Glossary
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Fig. 4. Basic Concept of City Domain Model Registration

Table 3. Technical Requirement of City Domain Model Registration and Interoperability

Type

Technical Requirement

* Manage registration information for various model types using the MFI meta-model

City Domain Model * Structure registration according to the MDR (MetaData Registry) meta-model
Registration * Implement infrastructure to record key information including registration details, permissions,

ownership, context, and components

City Domain Model * Reference the MFI model registration mechanism from ISO/IEC 19763-1:2023
Registry * Utilize meta-models for registering various types of city domain models
Implementation * Simplify the model registration process and ensures consistency of registered model information

System Interoperability

* Map and standardize database structures and information models across various systems
* Define and implement standard protocols and APIs to ensure interoperability

* Develop and register domain-specific standard glossaries and ontologies

Semantic o1 . s . :
i * Facilitate identification and sharing of common concepts and meanings
Interoperability . . . o
* Provide semantic annotations and descriptions for clear conveyance of concepts and terms
Registry * Utilize RS and RoR concepts for connectivity with other model registries
Interoperability * Define and adhere to standardized metadata formats for interconnectivity
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