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MK:Smart

• Milton Keynes smart city project (2014-2017)

• One of the fastest growing UK cities – seeking sustainable growth from an 

integrated approach to information sharing between local government, 

business, academia, and citizens

• Transport

• Energy

• Water

• Education

• Citizen engagement

• Clearly demonstrated the value of a datahub

• Reducing barriers to innovation – for both data providers and developers

• Fostering innovation and increasing the value of data
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CityVerve

• UK smart city demonstrator, Manchester (2016-2018)

• Collaboration of 20+ organisations, led by Manchester City Council

• One of the largest metropolitan areas in UK

• Transport and Travel

• Energy & the Environment

• Health and Social Care

• Culture & the Public Realm

• Datahub approach independently followed by a number of organisations

• Integration based on HyperCat and adaptation to a common usage API
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Information Exchange – towards open data ecosystems

• Making best use of all available information

– Sensors, situations, geospatial features,…

– Improved planning and decision making

– Real-time intelligence

– Supporting natural ecosystems based on information

• MK:Smart: single datahub with city scope

• CityVerve: federation of multiple hubs in a complex 

environment

• Standards landscape complex but stabilising…

“Interoperability is essential to unlock 40% of 
the $11 trillion potential value of the IoT” 

(McKinsey)
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Aspects of Interoperability

Discovery

Which datahubs (aggregators) contain information I am interested in?

How can I arrange access to the data I need?

Access Controls

As an information provider, how do I control what data is visible to which consumers, and how do I retain control 

over its usage?

As an information consumer, how do I obtain authorisation to use data for my purposes?

Usage

As an information consumer, how do I get access to, and obtain data of interest and its relevant context?
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Focus on Discovery

• Discovery based on Metadata

• Common metadata annotations in a standard 

format create points of interoperability

• Start simple, allow extensibility, encourage 

consistency
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HyperCat

HyperCat specification (BSI PAS 212)

Machine-readable data catalogue to support automated data discovery 

(short specification, simple, extensible)

Catalogue format for IoT data hubs (JSON HyperCat document), 

….actually more general than this

Web API for fetching, serving, searching and updating HyperCat

catalogues - HyperCat Web API

Focus is on metadata: Not a format for IOT data

www.hypercat.io

http://www.hypercat.io/
http://www.hypercat.io/standard.html
http://www.hypercat.io/standard.html


© British Telecommunications plc 2018

HyperCat Overview

HyperCat catalogue

• Array of resources (URIs)

• A resource may be a catalogue

Each resource is annotated with metadata (triples)

• Small set of mandatory metadata

• Can link to domain-specific vocabularies

API extensions (optional) include:

• Search (simple, prefix, lexicographic, geographic

• Authentication, signing

• Catalogue subscription

• Linked data

• Licences
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oneTransport

9

• Originated as a smart transport project

• Now operational

• Initially focused on UK region including 

Buckinghamshire, Oxfordshire, Northamptonshire, 

Hertfordshire and Birmingham

• Open marketplace for sharing data, aimed at 

encouraging Intelligent Mobility services

• Cloud-based oneM2M platform 

(Chordant/InterDigital)
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oneTransport and HyperCat

• HyperCat can complement the oneM2M based platform used in oneTransport

• oneTransport CSE uses an AE as a repository for all data from an authority

• Containers within AE represent datasets – details up to the data provider

• single sensor, traffic camera all car parks, …

• oneM2M specifies standard interfaces and communication mechanisms

• Data Catalogue describes relationship between containers and datasets

• naturally represented using HyperCat

• updated by oneM2M notifications and announcements (… could proxy requests instead)

• oneTransport resources are then automatically discoverable from CityVerve
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Example

Top-level HyperCat catalogue

• available at …/cat (well-known path)

• returns a catalogue (single JSON object) 

including a set of items (one minimal 

example shown)

• minimal mandatory metadata

• extensible  
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{
"catalogue-metadata": [

{
"rel": "urn:X-hypercat:rels:isContentType",
"val": "application/vnd.hypercat.catalogue+json"

},
{
"rel": "urn:X-hypercat:rels:hasDescription:en",
"val": “oneTRANSPORT Data Catalogue"

],
"items": [
{

"href": "http://dev.onetransport.uk.net/ONETCSE01/Buckinghamshire/Import",
"item-metadata": [
{
"rel": "urn:X-hypercat:rels:hasDescription:en",
"val": “oneM2M Import of Buckinghamshire DATEX2“

},
{
"rel": "urn:X-hypercat:rels:isContentType",
"val": "application/json"

}
.....

}
]

}
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Conclusion

• Smart City information integration benefits from flexible aggregation and federation

• Open standards are essential to support interoperability

• Discovery

• Policy enforcement

• Usage

• oneM2M provides a rich set of specifications for multi-protocol integration

• Used in oneTransport to deliver an open data marketplace

• HyperCat is an example of a machine-readable catalogue: high-level discovery

• Deliberately lightweight, based on familiar (Web) technologies, easy to adopt

• Complementary standards which broaden interoperability  
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