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• Research in NEC Lab. (~2023)

• Distributed System

• Machine Learning

• Negotiation AI (2015~) : Game Theory x AI

• UC Berkeley AMPLab（2012-13）

• Prof. Michael Franklin : original “dataspace”

• GUTMA Board member (2019~)

• Intent Exchange, Inc. (2023~)

• Carved-out from NEC

• Ouranos / Digital Lifeline Development Project（2024~）

• UAS (=Drone) Line

• Contribution to the Ouranos Ecosystem

Introduction
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Open Data Spaces
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Source: IPA

Lead Organization
/Secretariat: IPA, Japan

Industrial initiative and 
its leading organization

Technical Concept of dataspace 
and its leading/relating 
organizations

Lead 
Organization/Secretariat:
Ministry of Economy, 
Trade and Industry, Japan

Data Society Alliance

Robot Revolution & 
Industrial IoT Initiative

Technical Spec. Suite
ODS-RAM、ODP

DATA-EX-related 
activities

RRI WG1
Industrial data sharing 
activities

Technical Spec. Suite and 
referencing/complying 
activities

Promotes

Cooperates

Aligns

Refer/Comply

Source: Agreement to Jointly Promote the Dataspace Technical Concept As “Open Data Spaces” | Press Release | IPA Information-technology Promotion Agency, Japan

Mar. 2025
Whitepaper

Oct. 2025
Agreement to Jointly Promote the Dataspace Technical Concept As “Open Data Spaces”

DATA-EX

RRI

https://www.ipa.go.jp/en/pressrelease/press20251015.html
https://www.ipa.go.jp/en/pressrelease/press20251015.html
https://www.ipa.go.jp/en/pressrelease/press20251015.html
https://www.ipa.go.jp/en/pressrelease/press20251015.html


Hybrid Architecture and Building-Block
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Centralized

Decentralized

Software components 

as Building-Block

Common steps in social implementation :
Centralized -> Hybrid -> Decentralized

Source: IPA



7 Principles, 4 Layers x 4 Perspectives, and 13 issues
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ODS-RAM

Source: IPA
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L4 Semantics Layer by Intent Exchange

AI

Original AI Integration Framework

Distributed Arch.

Globally Advanced Architecture Design

Drone Management
（UTM）

Discovery Service
for several
Service providers

Source：IPA DADC
Human Friendly 

Service Interaction
with LLM

Catena-X/GAIA-X

Reference Links
among clouds/
biz. entities

product

part

(a) Endpoint
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Aspect Model 
in SAMM

(b) Meaning



Strict definition of meaning

Digitally readable web service specification

Difficult to write and hard to read

Semantic
Web

Semantic Aspect Meta Model (SAMM)

Our activity in L4 Semantics Layer

Endpoint
Issue

Meaning
Issue

Machine

Open Data Spaces
L4 Semantics Layer

Human
（Web page）

Search EngineHyperlink

LLM

Human-like reading and writing

Information Reliability (Hallucination)

Semantics
AI

Integration

©2025 Intent Exchange, Inc.10

RDF traversal

Attribute 
(e.g. Geospatial)
→Endpoint

Discovery Service

SAMM
web service

A Inc. 

B Inc. 
C Inc. 

A Inc. 

B Inc. 
C Inc. 

https://docs.bosch-semantic-stack.com/oss/samm-specification.html
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Global Trend of UAS (=Drone) Traffic Management (UTM)

Drone Mgmt. System
（Japan：DIPS2.0）

Operator Operator Operator Operator

Centralized Architecture
(Governmental system)

Operator

Operator

Operator

Operator

Operator

Decentralized Architecture 
(Multiple Service Providers)

UTM Service Provider (USP)

“the UTM”（c.f. “the Internet”）

- US : UTM Service Supplier (USS)
- EU :  U-Space Service Provider (USSP)
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International Trends in Drone Operational Management (UTM)

Source: Wing
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Data Exchange for Collision Avoidance

Drone operators connected to different USPs 
within the same airspace exchanging information 

with one another to avoid collisions

USP USP USP
Commercial

Service Provider
（c.f. ISP）

DSSCommon Platform (c.f. DNS)
DSS : Discovery and 
Synchronization Service

Source：S2Geometry

Discretize space and
manage its endpoint

http://...

ID: 1a3 ID: 1a2 

ID Endpoint

http://...

1a3 
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USP

USP

USP

High-frequency P2P information exchange 
(flight plans, real-time location, etc.) happens 

only among spatially proximate mobilities

1a3

2d2
3z2
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• Interactive use

• Chat (text, voice, etc.) interface to 
Web service

• Adapter generation

• Automatic adaptation to a new 
version

• Decompile

• From OpenAPI to Aspect Model

SAMM + AI : R&D Activity (Lower TRL)
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Service

v2v1

A
d
a

p
te

r

OpenAPIAspect
Model

SAMM CLI

Decompile
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MobilitySCM

Applications
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Green
Traceability

Circularity

Infra-
structure

Disaster
Manage-

ment
UAS 

(=Drone)
Lines

Automated
Driving
Support

RAM,
Protocols

Middleware

Applications

Among several use cases, UAS Lines project is chosen as the first use case of the 
decentralized architecture

ODS Middleware



Application to UAS (=Drone) Lines
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IdP

Power Line
UASL Operator

River
UASL Operator

SSO

RPRP RP

Seamless use (booking, etc.) among
multiple UAS Lines service providers

Mountainous 
UASL Operator

use
use

use

ユーザ

パスワード

UASL 

Operator A
UASL

Operator B

book

UASL A UASL B

RDF

Drone Operator

book book

book

book

IdP : Identity Provider
RP : Relying Party

Login

L3 Identity Layer
L4 Semantics Layer

- DiscoveryService enables a drone operator to find 
the nearest UAS line operator based on the user's 
device location

- An aspect model with LLM enables interactive use

“Please book UAS Lines 
from point X to point Y.”

Discovery
Service

RDF

Highway Operating Companies for Drone

Drone 
Operator



ODS-RAM V2
Open Data Spaces 

Reference 
Architecture Model

ODS Protocols
Open Data Spaces

Protocols

ODS Middleware
（OSS）

Materialize
Technical Spec.

Utilize for development 
and deployment 

商用サービス

Architecture

Protocols

Reference
OSS

商用サービス
Commercial Services

Reference
Implementation

Battery & Automotive
(2024-)

Chemical & Circular
(2026-)

Air mobility UTM
(2025-)

…
and more

for

NOTE: Protocols and sequences are under development as of October 2025

Protocols and reference OSS are refactored and newly published to 
fully support ODS-RAM V2 by March 2026

Upcoming Schedule



•Hybrid architecture
•Decentralization added in Open Data Spaces

• L4 Semantics Layer in Open Data Spaces
• Endpoint issue : RDF + Discovery Service + etc. 
•Meaning issue : SAMM + LLM + etc.

• Application
•UAS Lines

•Outcome : published in March 2026

Summary
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ODS-RAM
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