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Work in progress
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Context

• Recent technological developments require more realistic tests.

• New use cases to be validated in real conditions.

• Assessment of the scalability.

• Consequences:
• The role of testbeds is more important.

• Needs of testbed federations and interconnections between testbeds.

• Requires a set of clearly standardized APIs to exploit testbeds and their 
resources in interoperable testbed federations.
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Objectives of the Recommendation

• Definition of potential improvements for the testbed interoperability 
and federation.

• Description of a reference model for interoperable testbed 
federations.

• Specification of open APIs for the interconnection and interoperability 
among testbeds.

• Definition of reference metrics easing the integration and the 
interoperability of testbeds.
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Terms defined in this Recommendation

• Project: A project is a group of resources used for a defined purpose.

• Sliver: A sliver is a physical or virtual resource or several resources 
provided by only one testbed.

• Testbed: A testbed is a platform to realise scientific tests with new 
technologies.

• (Testbed) slice: A (testbed) slice is a collection of slivers available in 
different testbeds.
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Proposed Generic Reference Model for 
Testbeds Federation and key Players
(ETSI TC INT contribution)
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Proposed Generic Reference Model for 
Testbeds Federation and key Players
(ETSI TC INT contribution)
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Potential of Testbed Interoperability and 
Federation
General architecture
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Proposed Elements of a Reference Model of 
Testbed Federation
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Testbeds Federation APIs Requirements

• Management of the testbeds and their resources.

• Data encryption.

• Authentication and authorization.

• Versioning of the APIs.

• Extensibility of the APIs.

• Unique identifiers used across the APIs.

• Standardized communication protocol.

• Scalability.

• Etc.
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Some APIs for Illustration of an Instantiation 
of the Generic Model

11



Some APIs for Illustration of an Instantiation 
of the Generic Model

• Mapping of the instantiation with the proposed generic reference 
model:
• Federator = Universal Resource Broker

• Aggregate Manager = Testbed Resource Broker

• Aggregate Manager Directory = Real-Time Resources State Repository
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Aggregate Manager (AM) API
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Aggregate Manager (AM) API

• Creation of an experiment:
1. Discover the resources (method ListResources).

2. Request the resources through a reservation (method Allocate).

3. Provision the reserved resources (method Provision).

4. Start the resources (method PerformOperationalAction).

5. Check the status of the resources started (method Status).

6. Extend the reservation of the resources (method Renew).

7. Free the resources after an experiment (method Delete).
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Slice Authority (SA) API
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Member Authority (MA) API
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Proposed Reference Metrics

• Detection of Internet disconnections.

• Packet loss and transmission errors.

• Energy consumption.

• Number of running virtual machines.

• CPU load.

• Free RAM.

• Number of simultaneous sessions.

• Number of refused service requests.

• Etc.
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Appendixes
(not part of the Recommendation)

1. GENI testbed federation

2. Fed4FIRE+ testbed federation

3. Use case for a testbed federation

4. Use case for a federation of testbeds

5. Use case for federations of testbeds
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Conclusion

• The Recommendation presented a set of open APIs for interoperable 
testbed federation offering these functionalities:
• The management of the interconnection and the interoperability of testbeds 

in a federation.

• The resources advertisement, allocation and provision.

• The user management and the user roles.
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Thank you !

Mandat International

Cédric Crettaz, ccrettaz@mandint.org

Dr. Sébastien Ziegler, sziegler@mandint.org
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