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Dataspace Activity in Japan
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CEO of Intent Exchange, Inc. / Board member of GUTMA
Shinji Nakadai

This presentation is based on results obtained from a project, JPNP24013, commissioned
by the New Energy and Industrial Technology Development Organization (NEDO).
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Introduction PSS

« Research in NEC Lab. (~2023)
e Distributed System

» Machine Learning gﬁ:ig

« Negotiation Al (2015~) : Game Theory x Al

« UC Berkeley AMPLab (2012-13) lab
* Prof. Michael Franklin : original “dataspace” |

« GUTMA Board member (2019~)

« Intent Exchange, Inc. (2023~)
e Carved-out from NEC
« Quranos / Digital Lifeline Development Project (2024~)
« UAS (.=Dr.one) Line Ouranac
« Contribution to the Ouranos Ecosystem Ecosystem

b) Global UTM
—/

Association

©2025 Intent Exchange, Inc.



Open Data Spaces
Mar. 2025

Whitepaper

Whitepaper:
Ouranos Ecosystem
Dataspaces

Reference Architecture
Model

Frtwnar

Mg e A berrrsnms [Nage b sotrs bt mrarins o1 hroingr Prasmecn Age s lapes

>
i &

Oct. 2025

Industrial initiative and
its leading organization

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

Technical Concept of dataspace Technical Spec. Suite and
and its leading/relating

referencing/complying

organizations activities
puranos s Open Data Spaces
Lead 9MEIJW Cooperates | ead Organization Technical Spec. Suite
<_ ________

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

Aligns

> /Secretariat: IPA, Japan

* IPA

ODS-RAM, ODP

Refer/Comply

DATA-EX-related

|
|
|
|
I
!-» Data Society Alliance

activities
DATA-EX
_ RRI WG1
-» Robot F.Qevolut|o.n_&. Industrial data sharing
Industrial loT Initiative sl as

RRI

Source: Agreement to Jointly Promote the Dataspace Technical Concept As “Open Data Spaces” | Press Release | IPA Information-technology Promotion Agency. Japan
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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
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Hybrid Architecture and Building-Block I» Exchange

Software components
Cloud

Large Service as Building-Block
Company A  Large Provider A

@ Company B @ ]
— 2 - Decentralized
Datastore
Cloud
of Large Datastore
Company A of Large Datastore
Company B
Source: IPA
e Centralized
@ @ &
- e o
SMBs SMBs Sole
A B  Proprie
tors A

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

©2025 Intent Exchange, Inc.



[ Principles, 4 Layers x 4 Perspectives, and 13 issues Iﬁ;

Decentralized
ecosystem with data

sovereignty
Common policies and Secure and
rules defined by trustworthy data
governance frameworks transactions
Semantic 7Prmctples

Simple and practical

interoperability and
P v problem solving

machine/Al readability

Service diversity
and collaborative
domains

Democratic and
open communities

Source: IPA

Figure2 Seven Principles of Ouranos Ecosystem Dataspaces

Data providers

Type of issues

Processes Data users .
— . Layers Perspectives
Exploration _Unclear@where spemf_lc data G_Data cannot be gasﬂy o Endpoint
is located and (D how different  discovered. (I Desirable to L4 Semantics Layer +
data sets are related define the meaning of data . >’
relationships for own needs. o Meaning
Confirmation .GUnabIe to authenticate own @ User authenticity is (O Authentication
identity, resulting in indiscernible. ¢) Managing .
() restricted access to data. individual access permissions OAuthorization L3 Ide"tlty Layer Control
incurs high costs. Plane
Transfer °Di\trers;e ©data formats, Own way of (ddata providing o Earmat
() request methods and methods and @ protocols
€ protocols results in high demotivates users. & High 0 Query L2 L2 .
transfer costs. cost of standardizing format q q
leads to data being unutilized. Transaction Transaction M 8
9 Protocol Layer Layer . 5
[+ bata 8 E £
i Difficult to assess the Unable to ensure the ; ata b @ =1 o
Use/Disposal (D integrity and @ quality of () integrity and @ quality of Q Tampering L1 L1 Plane % 3 8 g
accessed data. Indeterminable  the providing data. # Difficult © Quaiit Data Layer Data Layer . wn O] (] —
) whether the data usage to enforce compliance with y . E E E g
complies with the conditions self-determined data usage .
set by the data provider. conditions by data users. o Sovereignty
These processes (Dexist in disorder across different
communities, making it difficult to appropriately evaluate their
Osafety and dtrust. () Governance () Security (D Trust

7 ©2025 Intent Exchange, Inc.
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L4 Semantics Layer by Intent Exchange i &% Exchange

Globally Advanced Architecture Design

Distributed Arch. [ Open Data. Spaces ]

(a) Endpoint
Ca tena- X / G A | A_X g:n':l::: > L4 Semantics Layer

Al
(b) Meaning

product —°Authent?cation >’ L3 Identity Layer

() Authorization

OFormat
R efe I'e n Ce I_l n kS OQuary > I{'fansaction 'Il-fansaction e
among clouds/ ot B - - g BT
b |Z en tl tl es 2:!"":“5"8 7 Iﬁita Layer I[-)]::uta Layer éz é é é

uality o o o o
) sovereignty //7 /
() Governance () security ) Trust
D I’O ﬂ e l\/l a n a ge m e n t Figure9 Relationships of 13 issues and the 0DS-RAM
L Source : IPA DADC |

Human Friendly

(uT™m)
: n Y Service Interaction
Discovery Service Aspect Model with LLM

for several !
Service providersM in SAMM

©2025 Intent Exchange, Inc.
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Qur activity in L4 Semantics Layer

Human

(Web page) ﬁﬁ Hyperlink

Machine

Endpoint iy
Issue Alnc.

Open Data Spaces :
L4 Semantics Layer Semantic Aspect Meta Model (SAMM)

Attrlbute

(e.g. Geospatial)
) 1 ) —Endpoint
: L E +
EI_C/O Alnc. =
B Inc

C Inc.

_ Digitally readable web service specification
Meaning :
Semantics
Issue
Al
- Integration - o x
Semantic SAMM  Web service
Web Difficult to write and hard to read Human-like reading and writing
Strict definition of meaning Information Reliability (Hallucination)

©2025 Intent Exchange, Inc.



https://docs.bosch-semantic-stack.com/oss/samm-specification.html
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Global Trend of UAS (=Drone) Traffic Management (UTM) 1< Fchange
Centralized Architecture Decentralized Architecture
(Governmental system) (Multiple Service Providers)

“the UTM” (c.f. “the Internet”) %ﬁ'

=" Operator w
f “‘Operator
Operator j 5
Operator
Operator

UTM Service Provider (USP)

- US: UTM Service Supplier (USS)
- EU : U-Space Service Provider (USSP)

Drone Mgmt. System
(Japan : DIPS2.0)

Operator g Operator § Operator § Operator

A T A RS

©2025 Intent Exchange, Inc.




International Trends in Drone Operational Management (UTM) |.:‘
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Data Exchange for Collision Avoidance

. ® |ntent

3

§ &% Excho nge

Drone operators connected to different USPs
within the same airspace exchanging information
with one another to avoid collisions

Discretize space and
manage its endpoint

__ID__| Endpoint_

Source : S2Geometry

DSS : Discovery and
Synchronization Service

Common Platform (c.f. DNS)

Commercial
Service Provider
(c.f. ISP)

USP

ID: 1a2

High-frequency P2P information exchange
(flight plans, real-time location, etc.) happens
only among spatially proximate mobilities

............ ‘_’
242
.......... | i —
1a3 /@
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SAMM + Al - R&D Activity (Lower TRL) [

e Interactive use

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

« Adapter generation
« Automatic adaptation to a new vl
version
« Decompile SAMM CL

e From OpenAPI to Aspect Model Aspect Open
il - —1{

Decompile

©2025 Intent Exchange, Inc.
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Applications
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e Exchange

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

Applications

Middleware

O

RAM,
Protocols

SCM

Green
Traceability

Circularity

Mobility

UAS
(=Drone)
Lines

]
i

Automated
Driving
Support

Infra-
structure

I =
lz ik
T

Disaster
Manage-
ment

ODS Middleware

Open Data Spaces

©2025 Intent Exchange, Inc.
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Application to UAS (=Drone) Lines I» Exchange

Highway Operating Companies for Drone
L3 ldentity Layer

Drone *m f E
p > <

Operator \a

use us,e\/%" |dP

IdP : Identity Provider

L4 Semantics Layer i “Please book UAS Lines }

f(_) from point X to point Y.”
Drone Operator {°°

M Discovery ﬁ — \n

Service

-
-

UASL

OperatorA/

UASL
Operator B

Mountainous River Power Line

UASL Operator UASL Operator  UASL Operator - DiscoveryService enables a drone operator to find
Seamless use (booking, etc.) among the nearest UAS line operator based on the user's
multiple UAS Lines service providers device location

- An aspect model with LLM enables interactive use

19 ©2025 Intent Exchange, Inc.




Upcoming Schedule

<
I

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

Architecture g ODS-RAM V2
Open Data Spaces
Reference
Architecture Model
Materialize
Technical Spec.
Protocols 5%
C ODS Protocols

Open Data Spaces

Protocols
Reference
Implementation
Reference
0SS

ODS Middleware
(0SS)

Utilize for development
and deployment

Commercial Services

P1

L4

L1

for

'
(TEndpoint |
'
1

. _L_|L_., Controlplane --

Data User
[ ]
[ ]
— Client

= use

3* optional
Heuristic
Contracting

_|.__ Semantics
Component

1
Dataspace
Connector

Orchestrator +

®Logging&
Monitoring*®

Intermediator

@* optional

Payment

(0Discovery/Cache

(T Terminate

(B Transfer

Clearing and

Data Provider

Client

= use

| _, ldentity
Component

Dataspace
Connector

------------------------------------ -+ Controlplane

- Orchestrator

Managp 4 i
procesk ©! ¢ +®Se

Dataplane

Modules

T@ Transfdg

Sovereign
Datastore

Semantic

model

-—— —_—
Metadata Data

Legend

. Control
plane

1
| @Define

Data
plane

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

(43 o=

Battery & Automotive
(2024-)

£

Chemical & Circular

(2026-)

Air mobility UTM
(2025-)

and more




Summary

* Hybrid architecture
« Decentralization added in Open Data Spaces

e L4 Semantics Layer in Open Data Spaces

 Endpoint issue : RDF + Discovery Service + etc.
 Meaning issue : SAMM + LLM + etc.

ODS-RAM

« Application
« UAS Lines

e Qutcome : published in March 2026
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