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Recommendation ITU-T Q.4047 

Interoperability testing between software-defined networking (SDN) and 

hypervisor-based computing virtualization 

 

 

 

Summary 

Recommendation ITU-T Q.4047 specifies the interoperability testing between software-defined 

networking (SDN) and hypervisor-based computing virtualization. This Recommendation introduces 

the framework for interoperability between SDN and hypervisor-based computing virtualization, 

which includes the target areas, components and interoperability in different scenarios. The 

corresponding requirements and the data model framework which should be considered during the 

interoperability testing between SDN and hypervisor-based computing virtualization are then 

presented. Test cases of interoperability testing between SDN and hypervisor-based computing 

virtualization are provided in Appendix I, which describe the involved test procedures. 
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FOREWORD 

The International Telecommunication Union (ITU) is the United Nations specialized agency in the field of 

telecommunications, and information and communication technologies (ICTs). The ITU Telecommunication 

Standardization Sector (ITU-T) is a permanent organ of ITU. ITU-T is responsible for studying technical, 

operating and tariff questions and issuing Recommendations on them with a view to standardizing 

telecommunications on a worldwide basis. 

The World Telecommunication Standardization Assembly (WTSA), which meets every four years, establishes 

the topics for study by the ITU-T study groups which, in turn, produce Recommendations on these topics. 

The approval of ITU-T Recommendations is covered by the procedure laid down in WTSA Resolution 1. 

In some areas of information technology which fall within ITU-T's purview, the necessary standards are 

prepared on a collaborative basis with ISO and IEC. 

 

 

 

NOTE 

In this Recommendation, the expression "Administration" is used for conciseness to indicate both a 

telecommunication administration and a recognized operating agency. 

Compliance with this Recommendation is voluntary. However, the Recommendation may contain certain 

mandatory provisions (to ensure, e.g., interoperability or applicability) and compliance with the 

Recommendation is achieved when all of these mandatory provisions are met. The words "shall" or some other 

obligatory language such as "must" and the negative equivalents are used to express requirements. The use of 

such words does not suggest that compliance with the Recommendation is required of any party. 

 

 

 

 

INTELLECTUAL PROPERTY RIGHTS 

ITU draws attention to the possibility that the practice or implementation of this Recommendation may involve 

the use of a claimed Intellectual Property Right. ITU takes no position concerning the evidence, validity or 

applicability of claimed Intellectual Property Rights, whether asserted by ITU members or others outside of 

the Recommendation development process. 

As of the date of approval of this Recommendation, ITU had not received notice of intellectual property, 

protected by patents/software copyrights, which may be required to implement this Recommendation. 

However, implementers are cautioned that this may not represent the latest information and are therefore 

strongly urged to consult the appropriate ITU-T databases available via the ITU-T website at 

http://www.itu.int/ITU-T/ipr/. 
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Recommendation ITU-T Q.4047 

Interoperability testing between software-defined networking (SDN) and 

hypervisor-based computing virtualization 

1 Scope  

The scope of this Recommendation consists of: 

– Framework for interoperability between SDN and hypervisor-based computing 

virtualization. 

– Interoperability testing (IOPT) requirements between SDN and hypervisor-based computing 

virtualization. 

– Data model framework considered during SDN and hypervisor-based computing 

virtualization IOPT.  

– Test cases of SDN and hypervisor-based computing virtualization IOPT. 

2 Reference 

The following ITU-T Recommendations and other references contain provisions which, through 

reference in this text, constitute provisions of this Recommendation. At the time of publication, the 

editions indicated were valid. All Recommendations and other references are subject to revision; 

users of this Recommendation are therefore encouraged to investigate the possibility of applying the 

most recent edition of the Recommendations and other references listed below. A list of the currently 

valid ITU-T Recommendations is regularly published. The reference to a document within this 

Recommendation does not give it, as a stand-alone document, the status of a Recommendation. 

[ITU-T Y.3300] Recommendation ITU-T Y.3300 (2014), Framework of software-defined 

networking. 

[ITU-T Y.3502] Recommendation ITU-T Y.3502 (2014), Information technology – Cloud 

computing – Reference architecture. 

[ITU-T Q.4040] Recommendation ITU-T Q.4040 (2016), The framework and overview of cloud 

computing interoperability testing. 

3 Definition 

3.1 Terms defined elsewhere 

This Recommendation uses the following terms defined elsewhere: 

3.1.1 interoperability [b-ITU-T Y.101]: The ability of two or more systems or applications to 

exchange information and to mutually use the information that has been exchanged.  

3.1.2 interoperability testing [b-ITU-T Y.4500.15]: Activity of proving that end-to-end 

functionality between (at least) two devices is as required by the base standard(s) on which those 

devices are based. 

3.1.3 hypervisor [b-ITU-T Y.3510]: A type of system software that allows multiple operating 

systems to share a single hardware host. 

3.1.4 virtual switch [b-ITU-T Q.4043]: Resource abstraction and control function abstracting 

physical network resources to offer virtual network capabilities. 
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3.2 Terms defined in this Recommendation 

This Recommendation defines the following term: 

3.2.1 network virtualization edge (NVE): A network entity that sits at the edge of an underlay 

network and implements L2 and/or L3 network virtualization functions. 

NOTE – Definition adapted from [b-IETF RFC 7365]. 

4 Abbreviations and acronyms 

This Recommendation uses the following abbreviations and acronyms: 

API Application Programming Interface 

CME Compute Management Entity 

CSP Cloud Service Provider 

HM Hypervisor Manager 

HTTP Hyper Text Transfer Protocol 

IaaS Infrastructure as a Service 

IOPT Interoperability Testing 

L2 Layer 2 

L3 Layer 3 

MAC Media Access Control 

NFV Network Function Virtualization 

NIC Network Interface Card 

NME Network Management Entity 

NVE Network Virtualization Edge 

QinQ 802.1Q-in-802.1Q 

SDN Software-Defined Networking 

SDNC SDN Controller 

ToR Top of Rack 

VIM Virtualized Infrastructure Manager 

VLAN Virtual Local Area Network 

VM Virtual Machine 

vNIC Virtual Network Interface Card 

vSwitch Virtual Switch 

VXLAN Virtual Extensible LAN 

WAN Wide Area Network 

5 Conventions 

In this Recommendation: 

The keywords "is required" indicate a requirement which must be strictly followed and from which 

no deviation is permitted if conformance to this Recommendation is to be claimed. 
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