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Foreword

ISO (the
Commis

International Organization for Standardization) and IEC (the International Electrotechnical
sion) form the specialized system for worldwide standardization. National bodies that

are members of ISO or IEC participate in the development of International Standards through
technical committees established by the respective organization to deal with particular fields of
technical activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other
international organizations, governmental and non-governmental, in liaison with ISO and IEC, also

take pa
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cedures used to develop this document and those intended for its further maintenance| atie
d in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed fdr
rent types of document should be noted. This document was drafted in accordancewith thie
rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

t rights. ISO and IEC shall not be held responsible for identifying any or all such patert
etails of any patent rights identified during the development of the document will be in thie
tion and/or on the ISO list of patent declarations received (see www.ise:0rg/patents) or the [EC
tent declarations received (see http://patents.iec.ch).

e name used in this document is information given for the convenience of users and does nqt
e an endorsement.

bxplanation of the voluntary nature of standards, the{meaning of ISO specific terms anfd
ons related to conformity assessment, as well as information about ISO's adherence to thie
rade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see www.iso.org|/
vord.html.
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fument was prepared by Joint Technical.@ommittee ISO/IEC JTC 1, Information technology,
mittee SC 29, Coding of audio, picture, multimedia and hypermedia information.

h1] parts in the ISO/IEC 23008 series.can be found on the ISO website.

=

|lback or questions on this document should be directed to the user’s national standards body.
e listing of these bodies can be found at www.iso.org/members.html.
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Introduction

The MMT reference and conformance software is defined as part of the MPEG-H standard in this
document. This document outlines the MMT reference and conformance software and describes how it
is used for conformance testing. It also collects a list of MMT features that need to be verified as part of
conformance testing.

The attachment, available at https://standards.iso.org/iso-iec/23008/-4/ed-1/en, contains the updated
reference software source code implementing the MPEG media transport: MMT.tar.gz.

© ISO/IEC 2020 - All rights reserved v
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MMT reference software

.‘A

Scope

his document provides the reference software for MMT and its description.

Normative references

he following documents are referred to in the text in such a way/that some or all of thein
onstitutes requirements of this document. For dated referencesfonly the edition cited app
ndated references, the latest edition of the referenced document (including any amendments)

50/1EC 23008-1, Information technology — High efficiency,c0oding and media delivery in heterd
nvironments — Part 1: MPEG media transport (MMT)

Terms and definitions
or the purposes of this document, the following terms and definitions given in ISO/IEC 23008

50 and IEC maintain terminological databases for use in standardization at the following addy

— [EC Electropedia: available at http://www.electropedia.org/

— ISO Online browsing platform.javailable at http://www.iso.org/obp

General

he reference and gonformance software operates according to Figure 1. It takes as input th
eneric files and signalling messages that are to be transmitted. The MMTP sender then genet
MTP flow as@ multiplex of MMTP packets from the different sources and uses BSD sockets

eceiver desmultiplexes the MMTP flow based on the packet_id and the mode and passes the
b the eorresponding reconstruction module. The reconstruction module extracts the payl
econstructs the resource (i.e. the MPU, the generic file, or the signalling message).

content
lies. For
applies.

geneous

1 apply.

esses:

e MPUs,
ates the
to send

hem to a pré<configured destination IP address and port number using MMTP over UDP. The MMTP

packets
load and
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Figure 1 — Operation of reference and conformance software

Figures P and 3 depict the structure and class diagram of the reference@nd conformance software. T
yellow, ¢range and green boxes indicate classes, general or binagy-files (MPU, generic, configuratiomn,
and packet dump), and XML files respectively.
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Figure 2 — Class diagram of MMTP sender
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MMTP Receiver
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Figure 3 — Class‘diagram of MMTP receiver

he MMTP reference software works-an both the sender and receiver side with a configuration
: sender and 1: receiver). The MMTP sender has three functions: loading files (MPUs, geng¢ric, and
ignalling files) from pre-configured directories, the creation of MMT packets, and storing packets. The
eceiver side also has severalfunctions: loading packets, de-packetizing, and the reconstruction of files.
he MMT, MMT packet, packet main, MPU metadata, GFD metadata and signalling metadatg classes
dre used on both the sendér and receiver side. The loading module with load MPU, load GFD,
signalling class are used only on the sender side and the related reconstruction classes are used only on

(Demon

hnd load

MMT: MMTis'a main class. MMT reads a configuration file (MMT_config) and distinguishes MMTP as
sender and receiver mode. If the mode is sender, the MMT reads all files from the sender ditjectories
that-are pre-configured in certain locations to load MPUs, generic, and signalling files and
packetizing process for each file. The MMT calls a MMT packet class for the creation of padkets. On
the other hand, if the mode is receiver, the MMT calls a de-packetization function.

starts a

MMT packet: The main function of MMT packet is packetization and de-packetization. In sender

mode, the MMT packet distinguishes packet types (such as 0x00: MPU, 0x01:GFD, 0x02:Signalling),
calls loaders for each mode and calls the packet main class to manipulate header information. If the
mode is receiver, it calls the de-packetization module and reconstruction module for each mode.

Packet Main (main header data): The MMTP main packet header is defined except the payload data

fields. The Packet Main calls MPU metadata, GFD metadata, and signalling metadata to store meta
information for each mode.

de-packet.

© ISO/IEC 2020 - All rights reserved
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— GFD metadata: The MMTP payload header for GFD mode is defined and creates the GFD packet and
de-packet.

— Signalling metadata: MMTP payload header for signalling mode is defined and creates the signalling
packet and de-packet.

— Load MPU: Parsing and storing functions for MPU or ISOBMFF standards. Reads binary MPU files or
ffmpeg files and loads box information (ftyp, moov, moof, samples, etc) at the matching variables.

— Load GFD: Parsing and storing functions for any generic files. Reads those files and loads information

at tihe variables.

— Loa
load

— MPU reconstruction: Reconstructs MPU files. After receiving each packet and payload‘data, this i

call

— GFD
is ¢4

— Sign

Support|
created

In the MMT Sender, the structure of the HRBM message, and signalling message creator for the HRB]
to set the message field value according to message structure, are added. The signalli:@

message
message
message
after the
retrieve
the HRB

1 signalling: Parsing and storing functions for any signalling files. Reads signalling files ‘an
s information at the variables.

bd to append them to the right place.

reconstruction: Reconstructs generic files. After receiving each packet afid payload data, thi
lled to append them to the right place.

media files.

generator then generates a binary-formatted. signalling message. The binary signalli
is then packetized using the message headerand MMTP packet header. In the MMTP Receive
signalling message reconstruction, the sigialling message parser can parse the message an
the message field values for consumption. (See Figure 4.) The de-jitter buffer is set based o
M’s max_buffer_size and packets are moved the into the de-capsulation buffer at time packg

alling reconstruction: Reconstruct signalling as either an xml file gr-binary file. After receiving
each packet and payload data, this is called to append them to the rightplace.

for live streaming is made possible through constant monjitering of the input folders for newlly

[72)

- >

sendingftime + fixed_end_to_end_delay.
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Figure 4 — Proposal on reference software
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The HRBM message has the following fields as defined in ISO/IEC 23008-1:

message id — indicates the identifier of the HRBM message. The length of this field is 16 bits.

version —indicates the version of HRBM messages. An MMT receiving can use this field to check the
version of the received HRBM message. The length of this field is 8 bits.

length - indicates the length of HRBM messages in bytes, counting from the first byte of the next
field to the last byte of the HRBM message. The value ‘0’ is not valid for this field. The length of this
field is 16 bits.

—

Q=

=

he following source files have been updated as follows:

max_buffer size - provides information for the required maximum buffer size in bytes|of MMT
Assets. The length of this field is 32 bits.

fixed end to end delay - providesinformation for fixed end to end delaybetween thelsending
entity and the receiving entity in millisecond. The length of this field is 32 bits:

max_transmission delay — provides information for the max transmission-delay between|sending
entity and receiving entity in millisecond. The length of this field is 32(bits.

JRBMMessage.h: Defines the structure of the HRBM message “and provides the public m¢thod to
reate the HRBM message, generates the HRBM message buffer and parses the HRBM message

JRBMMessage.cpp: Implements the method to create-the HRBM message, generates th¢ HRBM
hessage buffer and parses the HRBM message.

© ISO/IEC 2020 - All rights reserved 5
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