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FOREWORD

The International Telecommunication Union (ITU) is the United Nations specialized agency in the field of
telecommunications, 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 1SO 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/had not] received notice of intellectual
property, protected by patents, 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 TSB patent database at http://www.itu.int/ITU-T/ipr/.

© ITU 2020

All rights reserved. No part of this publication may be reproduced, by any means whatsoever, without the
prior written permission of ITU.
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Recommendation ITU-T Q.4100

Hybrid peer-to-peer (P2P) communications: Functional architecture

Summary

The hybrid P2P network can be composed of tree-based overlay network and mesh-based overlay
network in order to utilize the advantages of each type of overlay network. The tree-based overlay
network will be used for fast distribution of small data, and the mesh-based network will be used for
distribution of relatively larger sized data. This Recommendation specifies the functional
architecture and the reference points for the hybrid peer-to-peer networking with information flows.

Keywords
Hybrid peer-to-peer, functional architecture, overlay network
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Recommendation ITU-T Q.4100
Hybrid peer-to-peer (P2P) communications: Functional architecture

1 Scope
This Recommendation describes the functional architecture of hybrid peer-to-peer communications
as follows:

— concept of hybrid P2P networking;

— functional descriptions of hybrid P2P networking;
— reference points;

— information flows.

2 References

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 X.609] Recommendation ITU-T X.609 (2015), Managed peer-to-peer (P2P)
communications: Functional architecture.

[ITU-T X.609.3] Recommendation ITU-T X.609.3 (2015), Managed peer-to-peer (P2P)
communications: Multimedia streaming signalling requirements.

[ITU-T X.609.4] Recommendation ITU-T X.609.4 (2015), Managed peer-to-peer (P2P)
communications: Multimedia streaming peer protocol.

3 Definitions

3.1 Terms defined elsewhere
This Recommendation uses the following terms defined elsewhere:

3.1.1 overlay network [b-ITU-T X.1162]: An overlay network is a virtual network that runs on
top of another network. Like any other network, the overlay network comprises a set of nodes and
links between them. Because the links are logical ones, they may correspond to many physical links
of the underlying network.

3.1.2  peer [b-ITU-T X.1161]: Communication node on P2P network that functions
simultaneously as both "client” and "server" to the other nodes on the network.

3.1.3  peer-to-peer (P2P) [b-ITU-T Y.2206]: A system is considered to be P2P if the nodes of
the system share their resources in order to provide the service the system supports. The nodes in
the system both provide services to other nodes and request services from other nodes.

NOTE — Peer is the node in a P2P system.

3.14 managed P2P [b-ISO/IEC TR 20002]: P2P with manageability features to manage the
P2P-based service and P2P network by the P2P participants such as P2P service provider, ISP and

peer.
Documents
Rec. ITU-T Q.4100 (09/2020) - prepublished version Document Sharing Hub

Full document details: ITU-T Q.4100 2020


http://www.avadocuments.com/doc/itu-t-q-4100-2020
http://www.avadocuments.com/doc/itu-t-q-4100-2020

3.1.5 reference point [ITU-T Y.2012]: A conceptual point at the conjunction of two non-
overlapping functional entities that can be used to identify the type of information passing between
these functional entities.

3.2 Terms defined in this Recommendation

This Recommendation defines the following terms:

3.2.1 Hybrid overlay network: A peer-to-peer overlay network that participating peers exchange
data using pull and push method. The hybrid overlay network also provides a way to organize and
maintain a tree-style path for pushing data to all peers without loops, as well as fetching data from
other peers simultaneously.

3.2.1 Hybrid peer: A peer capable of exchanging data using mesh-based and tree-based methods
running over a hybrid overlay network

4 Abbreviations and acronyms
This Recommendation uses the following abbreviations and acronyms:

APPI Application Interface

CMG Cache Management

CPM Candidate Path Management

DBC Data Broadcast

DRCV Data Recovery

H-PEER Hybrid Peer

HCI HOMS Client Interface

HOMS Hybrid Overlay Management Server
HP2P Hybrid Peer-to-Peer

HPC Hybrid Peer Communication

HPI HOMS Peer Interface

loT Internet of Things

MP2P Managed Peer-to-Peer

OIM Overlay Information Management
OMG Overlay Management

OPM Overlay Peer Management

OSM Overlay Status Monitoring

P2P Peer-to-Peer

PCFG Peer Configuration

PIC Peer Interaction Communication
PIR Peer Information Registrar

PLM Peer List Management

POC Peer operation control

PPM Primary Path Management

PSM Peer Status Monitoring Documents
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