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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) 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 part in the
work. In the field of information technology, ISO and IEC have established a joint technical committee,
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— Simple profile tests.
— Changes made to usability:
— The conformance checker runs against an MPD and all of its segments at once;
— The build system has been replaced with Autotools.
b) Test vectors to cover the features of ISO/IEC 23009-1:2014.
c) Feature list and coverage for ISO/IEC 23009-1:2014 is provided in Annex F.

A llst ofallnarteinthe ISO/IEC 23000 csories canho found on the ISO woehcite
PSS HI e D YRS - HBe+oHRa—ehtHe— Web-SHe-
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Introduction

The conformance and reference software of ISO/IEC 23009 serves three main purposes:
— validation of the written specification of the parts of ISO/IEC 23009;
— clarification of the written specification of the parts of ISO/IEC 23009;

— conformance testing for checking interoperability for the various applications against the reference
software which aims to be compliant with ISO/IEC 23009.
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Information technology — Dynamic adaptive streaming
over HTTP (DASH) —

Part 2:
Conformance and reference software

1 3

This
of IS

combiinations thereof that conform or do not conform to the normative clauses’of ISO/IEC

correg

cope

Hocument specifies the conformance and reference software implementing the ‘horm
D/IEC 23009-1, that is test vectors comprising media presentation descriptions, se

sponding software modules.

The
const
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Rule-

[SO/I
Part |
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[SO/I1

[SOa
— 1
— 1

2 l]loormative references

llowing documents are referred to in the text in suchnawvay that some or all of
itutes requirements of this document. For dated references, only the edition cited
fed references, the latest edition of the referenced document (including any amendme

EC 19757-3, Information technology — Document Schema Definition Languages (DSD
based validation — Schematron

EC 23009-1:2014, Information technology“*— Dynamic adaptive streaming over HTT
: Media presentation description and segment formats

‘erms, definitions, symbols and abbreviated terms

he purpose of this document, the terms, definitions, symbols and abbreviated ter
EC 23009-1 apply.

hd IEC maintain terminological databases for use in standardization at the following

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

50 Online®browsing platform: available at http://www.iso.org/obp

4 lTledia presentation conformance

htive clauses
gments, and
23009-1 and

heir content
applies. For
nts) applies.
[) — Part 3:

P (DASH) —

ms given in

hddresses:

4.1

Overview

A media presentation conforming to ISO/IEC 23009-1 obeys the rules for the media presentation
description (MPD) and the segments referenced within the MPD. To verify the conformance of a media
presentation, the following steps need to be completed:

— the conformance of the MPD according to Clause 5.

— the conformance of the segments, which includes the conformance of individual segments and
representations, as well as the conformance of representations that are jointly provided in
adaptation sets and periods. For details, refer to Clause 6.

The process of MPD and segment conformance checking is shown in Figure 1.
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MPD + segn
and perform
the output ig

4.2 Software tools

The following software tools are included:

MPD

ISO K
MPE
Conf

All softwarg
repos/MPEG

MPD +
Segment
Validator

OK Report

Segment

= I|nitialization Segment Error

= Media Segment Message
T imdex Segment .

Figure 1 — MPD and segment validation

hent validator: gets as an input the MPD and segments referenced from within the
s the MPD and segment validation according to the rules defined in/Annex B. On su
an OK report; otherwise, an error message is provided.

conformance software;

MFF segment validator;

5-2 TS segment validator;

brmance software for dynamic serviges.

tools are available through the MPEG SVN accessible via http://wgl1.sc29.org
-DASH/ (requires username/password which can be obtained through the ISO/IEC

SC 29 mirrot
standards.is

committee of each membet country). A snapshot of the software is also available in hj

Additional s
segmentor a

5 MPDc

5.1 Genel

p.org/ittf/PubliclyAvailableStandards/.

upplamental software packages which may be used as sample DASH clients, sg
hd web-based conformace service are listed in Annex D.

bnformaiice

ral

MPD
Ccess,

svn/
JTC1

tp://

mple

This clause specifies the MPD conformance checking and corresponding software modules which
comprise the three steps depicted in Figure 2. Detailed means to perform MPD conformance checking
are provided in Annex A.
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Figure 2 — MPD conformance checking

1 (XLink Resolver): gets as an input an MPD document andresolves all W3C XLINK
fined in ISO/IEC 23009-1. If an error occurs, the corresponding error message shall

wise, the XLink resolved MPD document is provided. The details for this step

rmance checking are defined in A.2.

2 (XML Validator): gets as an input an XLimk-resolved MPD document and pe

MA.[12] If an error occurs, the corresponding error message shall be provided; ot
t-resolved and schema-validated MPD deeument is provided. The details for this stej
rmance checking are defined in A.3.

3 (Schematron Validator): gets*as an input an XLink-resolved and schema-va
ment and performs Schematrofivalidation as defined in ISO/IEC 19757-3 according
ed in A.4.2. If an error occurs$, the corresponding error message shall be provided; ot
-resolved, schema-validated, and Schematron-validated MPD document is provided

rogram.eutputs a message for each step. If an error occurs during one step, the follow|
kecuted.

0] attributes
be provided;
of the MPD

rforms XML

htion (i.e. well-formed and valid) against the MPD schema defined in W3C XML[11] apd W3C XML

herwise, the
b of the MPD

idated MPD
to the rules
herwise, the
The details

is step of the MPD conformance checking are defined in A.4

bllowing command may be used to validate an MPD document with the chain depicted in Figure 2.
requires Apache Antl3].

un -Dinput='filetovalidate.mpd”

ing steps are

h

bnformaneca +anle Ava agailabhla theoygh tha MDEC QYN and MDEC (Confarinane
HH O THA I CE—0 05— trc—vataore—ntrough—ttHt—irio o v ry—ahit—viroo— <ot

repository

accessible via http://wg11.sc29.org/svn/repos/MPEG-DASH/ (requires username/password which can
be obtained through the ISO/IEC JTC 1 SC 29 mirror committee of each member country). A snapshot of
the tools is also available in http://standards.iso.org/ittf/PubliclyAvailableStandards/.

5.2
An M

Static MPD conformance

PD with MPD@type="static" shall comply with the rulesin 5.1.

In addition, the availability of all resources in the MPD during the MPD@availabilityStartTime
and the MPD@availabilityEndTime shall be checked. A function remoteFileExists (Surl)
may be executed for each segment that is documented in the MPD. This function shall return true for all
Segments in the MPD during the time interval defined by the MPDRavailabilityStartTime and the
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MPD@availabilityEndTime. The following snippet shows an example for the remoteFileExists

function written in PHP.

function remoteFileExists (Surl) {
$curl = curl init (Surl);

//don't fetch the actual page, you only want to check the
connection is ok curl setopt (Scurl, CURLOPT NOBODY, true);

//do request
Sresult = curl exec($curl);

Sret = false;

//|if request did not fail

ifl (Sresult !== false) {

//1if request was ok, check response code

S$statusCode = curl getinfo($curl, CURLINFO HTTP_ CODE) ;

if ($statusCode == 200) {
Sret = true;
}

curl close($curl);

return Sret;

}
5.3 Dynamic MPD conformance

5.3.1 Gengral

To ensure thit servers offering a dynamic DASH medjdjpresentation adhere to the timing requirements

and that cliepts are able to properly consume the dyntamic presentation without observing unava

ilable

segments, the DASH conformance software is extended to include and address media presentationg with
MPD@type="dynamic’.In 5.3, the requirements which go beyond those for static DASH conformance

are listed and a functional description of the conformance software implementation is provided.

The documept is aligned with the guidelines for live services as documented in ISO/IEC/TR 23009

5.3.2 Background and requirements

5.3.2.1 MPD-specific checks

3.

Clients make use of the/information in an MPD. Based on an MPD that is fetched at a certain fetch time

FT the client{ can determine the following information:

a) Atany timé€, WT where WT = FT, a client can determine:

1) the latest available period on the server, denoted by its Period start time PS*;

2) the segment availability start time of any segment at position k within the Period, denoted as

SAST(k);

3) the position of the latest segment that is available on server in the Period, referred to as k*;

4) the URL of the latest segment that is available within this Period;

5) the time when to fetch a new MPD based on the current presentation time, or more specifically,

the greatest segment position k' within this Period that can be constructed by this MPD;

6) the media presentation time within the Representation that synchronizes closest to the live

edge, MPTL;

4 © ISO/IEC 2017 - All rights reserved
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7) the media presentation time within the Representation that synchronizes to other clients, MPTS.

b) Atany time, WT, all segments with availability start time at or before WT and availability end time
at or before WT are accessible.

c) Anupdated MPD is made available on time, taking into account the minimum update period (MUP)
of the MPD. Note that by not updating the MPD, the existing MPD is validated for another MUP time.

Detailed equations to derive segment availability times are provided in ISO/IEC 23009-1 and ISO/IEC/
TR 23009-3[1]. When providing an MPD, the content author ensures that the segment availability times
can be derived.

5.3.212 MPD times

In orgler to use the same concepts with different timing and addressing schemes, the follgwing values
are iftroduced according to ISO/IEC 23009-1:

— the position of the segment in the Period denoted as k with k=1,2,...;
— the MPD start time of the segment at position k, referred to as MST(k);
— the MPD duration of a segment at position k, referred to as MD (kJ:

Assuming that the wall-clock time at the client is denoted as‘WT, the client can derive the following
information.

5.3.2]13 General derivation
Using these times, the values from above can be derived as follows.

— The latest Period is the Period for which AST + PS + MD(1) < WT where AST is the valug of the MPD@
dvailabilityStartTime and PSisthe PeriodStart as defined in ISO/IEC 23009-1.

— The segment availability start time\is obtained as
SAST(k) = AST + PS + MST(k) + MD(k)

— Within this Period, the latest segment available on the server is the segment at the position k* which
esults in the greatest value for SAST(k*) and at the same time is smaller than WT.

—

The address of thé latest segment can be derived using the position information k*. The¢ exact value
depends on the addressing method.
V
t

Vithin thisPeriod, the greatest segment position k' that can be constructed by this MPD is the one
hat results in the greatest value for SAST(k') and at the same time is smaller than FT + MUP.

The media’presentation time in a Period is determined for each Representation as the presentation
time tzalie of the media segments minus the value of the @presentationTimeQf fset if present, for

each Representation.

Itis further assumed that a segment at position k has an assigned earliest media presentation time EPT (k).

5.3.2.4 Requirements
When receiving an MPD, the DASH client is guaranteed that:

— Each segment at position k in this Period is available prior to the sum of its earliest presentation
time and its duration; SAST(k) < EPT(k) + MD(k).

— Ifeachsegmentwith segmentnumberkisdeliveredstartingat SAST(k) overaconstantbitrate channel
with bitrate equal to the value of the @bandwidth attribute, then each sample with presentation
time PT shall be available at the client by the time given by PT + (AST + PS) + MBT + MD(k).

© ISO/IEC 2017 - All rights reserved 5
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Each segment in this Period shall be available at least until SAST (k) + TSB + MD(k).

— The MPD can be used to construct and request segments until media time FT + MUP. The greatest
segment position k'that can be constructed by this MPD shall be the one that results in the greatest
value for SAST(k') and at the same time is smaller than FT + MUP. Note that the latest segment may
be significantly shorter in duration than MD(k).

In addition, updates of the MPD shall be consistent according to ISO/IEC 23009-1:2014, 5.4.

5.3.3 Dynamic conformance software design

5.3.3.1 Overview

The implemg
the require

the cre

the actu

5.3.3.2 D3
Two differen

In case 1, it
bandwidth 4

a) Downlo

b) Determine the following information.

1) The

Rep

2) The

timg

For all 4
generatg

At time
record t

Go to a)

Continu

f)

]

bntation of the conformance software for dynamic services requires the implementat
ents in 5.3.2.4. The process is split into two parts:

ion of a data set by recording/monitoring a dynamic service;

hl conformance checks implementing the checks of the requirements)

ta set creation
t cases are considered depending on the access bandwidthfo the server.

is assumed that the conformance checker is operating with a very high (infinite) 4
nd minimal delay. Then the initial part is as follows

hd and store the MPD, and record the fetch time FT of the MPD.

smallest segment availability start time greater than FT of any Segment ir
resentation referred to as SASTins

URLs of all segments available:at SASTnin. If multiple segments are available at the
, determine all of them.

egments with segment availability, end time greater than FT and smaller than SAY
the URL, issue an HTTP HEAD request, and record the HTTP header.

SASTmin issue(H;FTP GET requests for all segments that become available at this
he HTTP headers and store the segments.

hnd download the next MPD at FT = SASTmin.

b thé process until manually stopped or the media presentation is ended.

In case 2, if t

1] 1 ] AT | fos : PRI IO | A N ) £-11 :
1IT UdITUWIULIT CUTHITULIUIT IS TTSLNILLTU, dPPly LT TUTTUWITTE.

a) Download and store the MPD, and record the fetch time FT of the MPD.

b) Determi

1y

ne the following information.

Representation referred to as SASTin.

2)

time, determine all of them.

generate the URL, issue an HTTP HEAD request, and record the HTTP headers.

on of

CCesSS

any

same

Tmin;

time,

The smallest segment availability start time greater than FT of any segment in any

The URLs of all segments available at SASTnip. If multiple segments are available at the same

For all segments with segment availability end time greater than FT and smaller than SASTnin,
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d) For selected representations, issue an HTTP GET for segments that are available at this time.

e) Attime SASTnin issue HTTP HEAD for all segments that become available at this time and record
the HTTP headers.

f) Goto a) and download the next MPD at FT = SASTp;n.
g) Continue the process until manually stopped or the media presentation is ended.
This initial operation results in a data set as follows:

a) asequence of MPDs, each with a FT;

b) alsetof Segment URLs with associated:
SAST;
fetch time for segment availability start time request (typically SAST);
HTTP headers for segment availability start time request;
segment availability end time (SAET);
) fetch time for segment availability end time request (typically just slightly before the SAET);
) HTTP headers for segment availability end time request;
c) least for a selected set of representations, the corresponding segments.

From| the sequence of the MPDs, a single new MPD_c¢an be generated with MPD@type=¢tatic that
inclugles all segments.

5.3.3{3 Conformance checks

The donformance checks operate on the'Stored data set and include the following checks:
— the correctness of the sequence of MPDs as documented in ISO/IEC 23009-1:2014, 5.4.
— 3l MPD timing aspects and\segment availability times as documented in ISO/IEC 23009-1:2014, 5.3.

— the static conformanée checks using the single MPD according to 5.2.

6 Segment conformance

6.1 |Overview

Segment’conformance requirements verify that the segments offered in the MPD conform(to the DASH

o N
Specitcatiohn:

This includes the conformance requirements for:

— segments offered within one representation (for details, refer to 6.2);

— representations offered within one adaptation set (for details, refer to 6.3);
— segments offered in a dynamic media presentation (for details, refer to 6.4).

All conformance tools are available through the MPEG SVN and MPEG conformance repository
accessible via http://wg11.sc29.org/svn/repos/MPEG-DASH/ (requires username/password which can
be obtained through the ISO/IEC JTC 1 SC 29 mirror committee of each member country). A snapshot of
the tools is also available in http://standards.iso.org/ittf/PubliclyAvailableStandards/.

© ISO/IEC 2017 - All rights reserved 7
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6.2 Representation conformance

6.2.1 1SO base media file format

The representation conformance rules, as well as the implementation status of the conformance rules
for ISO base media file format segments, are provided in Table 1.

Table 1 — Representation conformance rules for ISO base media file format

Clause in Rule Conformance check
ISO/IEC 23009-1 implementation

Media Segment formats shall comply with the respec-

1 61 tive container formats (ISO BMFF and MPEG-2 TS). Implemented

2 6.2.1 The Ianlallzatlop Segment shall not contain any media Impleéfited
data with an assigned presentation time

3 6.2.1 A Media Segment shall contain a number of complete f¥plemented

access units.

If it is the first Media Segment in the Representation, it
4 6.2.1 shall contain only media streams that start with a SAP, Implemented
of type 1 or 2.

A Media Segment shall contain sufficient informa-
tion to time-accurately present each contained media
component in the Representation without accessing
any previous Media Segment in this Représentation
provided that the Media Segment contdins a SAP for
each media stream.

5 6.2.1 Implemented

A Media Segment shall specify alkMedia Presentation
times relative to the start of the;Period and compensat-
ed with the value of the @presentationTimeOffset. The
presentation time in Media'\Segments shall be accurate
to ensure accurate alignment of all Representations in
one Period.

6 b.2.3.2 Implemented

a) earliest_presentation_time shall be equal to the
sum of all temporally preceding subsegments in the
representatioh.

b) The duration of a subsegment indexed by an ‘sidx’
shall-beequal to the sum of the durations of all the sub-
segments it indices.

A.media data box containing data referenced by a movie
fragment (‘moof’) box shall follow that movie fragment
box and precede the next movie fragment box, if any,
containing information about the same track.

7 b.3.2.1 Implemented

For a Media Subsegment, the value of the reference_
8 h 32 1 type field in the dpqrrihing ngmpnf Index ('cidy') bhox Implpmpnfpd

sh‘all be set to 0.

If the Segment Index is provided, the Segment Index

9 6.3.2.3 (‘sidx’) box in ISO/IEC 14496-12 shall be used. Implemented
If the Subsegment Index is provided, the Subsegment

10 6.3.2.4 Index (‘ssix’) box in ISO/IEC 14496-12 shall be used. Implemented

1 6.3.3 The Ir}lltlallz;jtlon Segment shall contain an “ftyp” box, Implemented
and a “moov” box.

12 6.3.3 It shall not contain any “moof” boxes. Implemented
The tracks in the “moov” box shall contain no samples

13 6.3.3 (i.e. the entry_count in the “stts”, “stsc”, and “stco” boxes Implemented

shall be set to 0).

8 © ISO/IEC 2017 - All rights reserved
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Table 1 (continued)
Clause in Rule Conformance check
ISO/IEC 23009-1 implementation
The “mvex” box shall be contained in the “moov” box.
14 6.3.3 The “mvex” box also sets default values for the tracks Implemented

and samples of the following movie fragments.

‘styp’ box, if present, shall carry ‘msdh’ as a compati-
ble brand.

Each Media Segment shall contain one or more whole
self-contained movie fragments. A whole, self-contained
TMOvVie [rTagment 1s a MovIe [ragment ( Mool J box and
amedia data (‘mdat’) box that contains all the media
samples that do not use external data references refer-
enced by the track runs in the movie fragment box.

15 6.3.4.2 Implemented

16 6.3.4.2 Implerhented

17 6.3.4.2 Each ‘moof’ box shall contain at least one track fragment. Implemented

The ‘moof’ boxes shall use movie-fragment relative ad-
dressing for media data that does not use external data
18 6.3.4.2 references, the flag ‘default-base-is-moof’ shall be-sety Implemented
and data-offset shall be used, i.e. base-data-offset-pres-
ent shall not be used.

19 6.3.4.2 Each ‘traf’ box shall contain a ‘tfdt’ box. Implemented

Each Media Segment may contain one ‘or more ‘sidx’
boxes. If ‘sidx’ is present in a Media Segment, the first
20 6.3.4.2 ‘sidx’ box shall be placed beforeany ‘moof’ box and Implemented
the first Segment Index box shall*document the entire
Segment.

In each self-contained mowie fragment, the movie
21 6.3.4.3 fragment (‘moof’) boxdsimmediately followed by its Implenmented
corresponding mediadata (‘mdat’).

Each Media Segmient shall contain one or more ‘sidx’

22 6.3.4.3
boxes.

Implemented

The first ‘sidx’ box shall be placed before any ‘moof’ box
23 6.3.4.3 and shall'document Subsegments that span the compo- Implemented
sitipntime of the entire Segment.

Each Media Segment shall carry ‘msix’ as a compati-

24 6.3.4.3 Ble brand. Implemented
The Subsegment Index box (‘ssix’) shall be present
and shall follow immediately after the ‘sidx’ box that

25 6.344& documents the same Subsegment. This immediately [mplemented
preceding ‘sidx’ shall only index Media Subsegments.

26 6.3.4.4 It shall carry ‘sims’ in the Segment Type box (‘styp’) as Implemented
a compatible brand.
The Indexed Self-Initializing Media Segment shall carry

27 6.3.5.2 < S Implemented

‘dash’ as a compatible brand.

If the Representation is continuously delivered at this
bitrate, starting at any SAP that is indicated either by @
startWithSAP or by any Segment Index box, a client can
28 5.3.5.2 be assured of having enough data for continuous play- Implemented
out providing playout begins after @minBufferTime
* @bandwidth bits have been received (i.e. at time @
minBufferTime after the first bit is received).

6.2.2 MPEG-2 transport stream

The representation conformance rules, as well as the implementation status of the conformance rules
for MPEG-2 transport stream based segments, are provided in Table 2.

© ISO/IEC 2017 - All rights reserved 9
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Table 2 — Representation conformance rules for MPEG-2 transport stream

Clause in Rule Conformance check
ISO/IEC 23009-1 implementation

Media Segment formats shall comply with the respec-
tive container formats (ISO BMFF and MPEG-2 TS).

The Initialization Segment shall not contain any media
data with an assigned presentation time

1 6.1 Implemented

2 6.2.2 Implemented

A Media Segment shall contain a number of complete

3 6.2.3.1 .
access units.

Implemented

Ifitis the first Media Segment in the Representation, it Implemented for AVC
4 b.2.3.1 shall contain only media streams that start with a SAP | streams (not verifiable on
of type 1 or 2. container level)

A Media Segment shall contain sufficient information to
time-accurately present each contained media compo-
nent in the Representation without accessing any pre-
vious Media Segment in this Representation provided
that the Media Segment contains a SAP for each media
stream (not verifiable on container level).

5 h.2.3.1 Implemented

A Media Segment shall specify all Media Presentation
times relative to the start of the Period and compensat-
ed with the value of the @presentationTimeOffset.-The
presentation time in Media Segments shall be accurate
to ensure accurate alignment of all Representations in
one Period.

6 b.2.3.1 Implemented

a) earliest_presentation_time shall bé.equal to the
sum of all temporally preceding subsegments in the
representation.

b) The duration of a subsegmént indexed by an ‘sidx’
shall be equal to the sum of thé durations of all the sub-
segments it indices.

A subsegment shall contain complete access units for
7 b.4.2.1 the indexed media $tream (i.e. stream for which refer- Implemented
ence_ID equals PID)

PES packet starting at [say shall contain only an integral

8 p-4.2.2 number of'access units and shall contain a PTS.

Implemented

If the-Segment Index is provided the Segment Index
9 b.4.2.3 (‘sidx3'box in ISO/IEC 14496-12 shall be used for Seg- Implemented
ment Indexing.

reference_ID field of ‘sidx’ box shall be the PID value of
the indexed stream.

All media offsets within ‘sidx’ boxes shall be to the first
(sync) byte of a TS packet

10 b.4.2.3 Implemented

11 b.4,2.3 Implemented

tfthe-Subsegmemntimdex s provided; the Subsegmrent
12 6.4.2.4 Index (‘ssix’) box in ISO/IEC 14496-12 shall be used for Implemented
indexing byte ranges within a subsegment

All media offsets within ‘ssix’ boxes shall be to the first
(sync) byte of a TS packet

An Initialization Segment shall be a valid MPEG-2 TS,
conforming to ISO/IEC 13818-1.

The concatenation of an Initialization Segment with any
15 6.4.3.2 Media Segment shall have the same presentation dura- Implemented
tion as the original Media Segment.

13 6.4.2.4 Implemented

14 6.4.3.2 Implemented

10 © ISO/IEC 2017 - All rights reserved
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Table 2 (continued)

Clause in
ISO/IEC 23009-1

Rule

Conformance check
implementation

16

6.4.3.2

The Initialization Segment shall contain mandatory
untimed initialization information as defined in 1SO/
[EC 23009-1:2014, 6.4.3.1 in this order:

a) PAT;
b) PMT;
c) If MPEG-2 Conditional Access is used, ECM.

Implemented (w/o ECM)

17

6.4.4.2

Media Segments shall contain complete MPEG-2 TS
packets

Impler+ented

18

6.4.4.2

Media Segments shall contain exactly one program

Implen{ented

19

6.4.4.2

All time-varying initialization information shall be
present between Isap and Isay and/or in the Index Seg-
ment, if present.

Implenented

20

6.4.4.2

No Media Segment shall depend on initialization infor-
mation appearing in any preceding Media Segment.

Implenented

21

6.4.4.3

All information necessary for decrypting, or loeating
information required to decrypt, the encrypted TS
packets in a (Sub)Segment shall be presenthbefore the
encrypted packet(s) to which they apply, either in the
same (Sub)Segment, and/or in the Jnitialization Seg-
ment (if used).

Implemented (as much as
possjble)

22

6.4.4.4

A Self-initializing Media Segment shall contain, at the
least, all mandatory untimed'and timed initialization
information as defined in ISO/IEC 23009-1:2014, 6.4.3.1.

Implenjented

23

6.4.5

A Bitstream Switching.Segment shall be a valid MPEG-2
TS, conforming to ISO/IEC 13818-1.

Implenjented

24

6.4.5

A Bitstream Switching Segment, when concatenated
with any Media Segment, shall not alter the Media Pres-
entation timeline for the corresponding Media Segment.

Implenented

25

6.4.5

If initialiZation information is carried within a Bit-
stream Switching Segment, it shall be identical to the
ene.in the Initialization Segment, if present, of the
Representation.

Implenented

26

6(4:6.2

An Single Index Segment indexes exactly one Media
Segment and is defined as follows:

a) Each Single Index Segment shall begin with an ‘styp’
box, and the brand ‘sisx’ shall be present in the ‘styp’ box.

b) Each Single Index Segment shall contain one or more
Segment Index boxes which index one Media Segment.

Implenented

27

6.4.6.2

If present, the ‘ssix’ shall follow the ‘sidx’ box that doc-
uments the same Subsegment without any other ‘sidx’
preceding the ‘ssix’.

Implemented

28

6.4.6.2

If present, ‘pcrb’ shall follow the ‘sidx’ box that docu-
ments the same Subsegments.

Implemented

29

6.4.6.3

Each Representation Index Segment shall begin with an
‘styp’ box, and the brand ‘risx’ shall be present in the
‘styp’ box.

Implemented

© ISO/IEC 2017 - All rights reserved
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Table 2 (continued)

Clause in Rule Conformance check
ISO/IEC 23009-1 implementation

The Segment Index for each Media Segments is concate-
nated in order, preceded by a single Segment Index box
that indexes the Index Segment. This initial Segment

30 6.4.6.3 Index box shall have one entry in its loop for each Media Implemented
Segment, and each entry refers to the Segment Index
information for a single Media Segment.

31 6.4.6.4 E,\Sr?llﬁieclzggifmgle Index Segment or a Represen- Implemented
The Subsegment Index box (‘ssix’) shall be present and

32 b.4.6.4 shall follow immediately after the ‘sidx’ box that docu- Implemehted
ments the same Subsegment.
The value of the reference_type field shall be equal to

33 b.4.6.4 0 for this Subsegment in this immediately preceding Implemented
Segment Index (‘sidx’) box.

34 b.4.6.4 If the 'pcrb’ box is present, it shall follow 'ssix’. Implemented

35 4 6.4 It shall carry ‘ssss’ in the Segment Type box (‘styp’) as.a Implemented
compatible brand.
The Media Presentation shall be provided such that

36 7.1 no mismatch between the media stream and the MPD Implemented
occurs.

6.3 Adaptation set conformance
6.3.1 ISO pase media file format

The adaptat
for ISO base

12

on set conformance rules, as well asithe implementation status of the conformance|rules
media file format segments, are praevided in Table 3.
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Table 3 — Adaptation set conformance rules for ISO base media file format

Clause in
ISO/IEC 23009-1

Rule

Conformance check
implementation

1 7.2.2

If a Segment Index is present in a Media Segment of one
Representation within an Adaptation Set, then the follow-
ing shall hold.

a) The order of Segment Index boxes for multiple media
streams induces an ordering on the media content com-
ponents equal to the order in which a Segment Index box
for a media stream for each component first appears.

Imple

mented

T‘llib Ul dCl ills Dlldll ‘Ul: Lllt S>dlIIIT fUl d‘ll SCBIIIUIILD Ulr dl‘l
Representations of an Adaptation Set. As a consequence,
if there is a Segment Index for a media content component
in one Segment, there shall be a Segment Index for that
media component in all Segments in this Adaptation Set.

b) Non-indexed media streams in all Representations of.an
Adaptation Set shall have the same access unit duration.

2 7.3.3.2

As a consequence of @bitstreamSwitching being set t6
‘true’, the following conditions are satisfied.

a) The track IDs for the same media contentceniponent are
identical for each Representation in each Adaptation Set.

b) The conditions required for settingthe @segmen-
tAlignment attribute to a value otlter than 'false’ for the
Adaptation Set are fulfilled.

c) The conditions required.for'setting the @startWith-
SAP attribute to 2 for the Adaptation Set, or the conditions
required for all Representations within the Adaptation Set
to share the same vali{e'of @mediaStreamStructureld and
setting the @startWithSAP attribute to 3 for the Adapta-
tion Set, are fulfilled.

Imple]

mented

3 7.3.4

If a SubRepresentation element is present in a Rep-
resentatioriin the MPD and the attribute SubRepresenta-
tion@]evelis present, then the Media Segments in this
Representation shall conform to a Sub-Indexed Media
Segment as defined in ISO/IEC 23009-1:2014, 6.3.4.4. The
Initialization Segment shall contain the Level Assignment
(‘leva’) box.

Imple]

mented

© ISO/IEC 2017 - All rights reserved
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6.3.2 MPEG-2 transport stream

Clause in Rule Conformance check
ISO/IEC 23009-1 implementation
The Media Presentation shall be provided such that no
mismatch between the media stream and the MPD values
1 7.1 occurs. If it does, the value in the media stream itself takes Implemented
precedence over values expressed in the MPD, especially
when used in the media decoding process.

If a Segment Index is present in a Media Segment of one
Representation within an Adaptation Set, then the follow-
ing shall hold.

a) The order of Segment Index boxes for multiple media
streams induces an ordering on the media content compo-
nents equal to the order in which a Segment Index box for a
media stream for each component first appears. This order-
ing shall be the same for all Segments of all Representations
of an Adaptation Set. As a consequence, if there is a Seg-
ment Index for a media content component in one Segment,
there shall be a Segment Index for that media component'in
all Segments in this Adaptation Set.

2 7.2.2 Implemented

b) Non-indexed media streams in all Representations of an
Adaptation Set shall have the same access unitduration.

If the @segmentAlignment attribute is notsetto ‘false”:

a) the Media Segment shall contain onljrncomplete PES

3 4.3.2 packets;

Implemented

b) the first PES packet shall contain’a PTS timestamp.

If the @subsegmentAlignmentA£lag is not set to 'false’, a
4 14.3.3 Subsegment shall contain only*complete PES packets for Implemented
each PID,

If the @subsegmentAlignment flag is not set to 'false’, the
5 14.3.3 first PES packet frefm)each elementary stream shall con- Implemented
taina PTS.

If the @bitstreamSwitching is set to true, then for any
two Representations, X and Y, within the same Adaptation
Set, concatenation of Media Segment i of X, Concatenation
Segnient of Representation Y, and Media Segment i+1 of
Representation Y shall be a MPEG-2 TS conforming to ISO/
[EG 13818-1.

If the @bitstreamSwitching is set to true, then the condi-
tions required for setting the @startWithSAP attribute to
2 for the Adaptatation Set or required for all Representa-
tions within the Adaptation Set share the same value of @
mediaStreamStructureld and setting the @startWithSAP
attribute of the Adapaton Set 3, are fulfilled.

If the @bitstreamSwitching is set to true, then the condi-
7.4.3.4 tions required for setting the @segmentAlignment attrib- Implemented
ute not set to 'false’ for the Adaptation Set are fulfilled.

If the @bitstreamSwitching is set to true, then PCR shall be
present in the Segment prior to the first byte of a TS packet
payload containing media data, and not inferred from the
‘perb’ box

6 14.3.4 Implemented

7 14.34 Implemented

7.4.3.4 Implemented

The Subsegment Index box shall contain at least one entry
7.4.4 for the value of SubRepresentation@Ilevel and for each value Implemented
provided in the SubRepresentation@dependencyLevel.
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6.4 Dynamic media presentation conformance

With the dynamic MPD conformance checks defined in 5.3, no specific segment conformance for
dynamic services are necessary. The static segment conformance is sufficient to also address services
with MPD@t ype=dynamic.

7 Profile specific conformance

NOTE Profile-specific conformance for MPEG-2 TS main profile, ISO base Media File Format Extended Live
profile, ISO Base Media File Format Extended On Demand profile, and ISO Base Media File Format Common
profile are missing.

7.1 |ISO base media file format on demand profile

The profile-specific conformance rules, as well as the implementation status of the confoimance rules
for the ISO base media file format on-demand profile, are provided in Table 4.

Table 4 — ISO base media file format on-demand profile rules

Clause in Rule Conformance check
ISO/IEC 23009-1 implementation

All Segment Index ('sidx') and Subsegmentindex ('ssix') boxes
shall be placed before any Movie Fragment ('moof") boxes.

1 8.3.3 Implemented

Media Segments containing multiple Media Components shall
2 8.4.3 comply with the formats definechin ISO/IEC 23009-1:2014, Implemented
6.3.4.3,i.e. the brand 'msix’.

In Media Segments, all Segment Index ('sidx') and Subseg-
3 8.4.3 ment Index ('ssix') boxes’shall be placed before any Movie Implemented
Fragment (‘'moof") boxes.

7.2 |ISO base media file format live profile

The profile-specific conformance rules, as well as the implementation status of the confoymance rules
for the ISO base media file formavlive profile, are provided in Table 5.

Table'5 — ISO base media file format live profile rules

Clause in Rule Conformance check
ISO/IEC 23009-1 implementation
Media Segments containing multiple Media Components
1 8.4.3 shall comply with the formats defined in ISO/IEC 23009- Implemented

1:2014, 6.3.4.3, i.e. the brand 'msix".

In Medla Segments, all Segment Index ('sidx') and Subseg-
nday Cecio"Nbhaounc challba nlacad bl oy NMMarsin Tinanl

2 843 ment mented
84-3 mentrdex{ssix}-boxesshallbeplaced-beforeanyMovie Hapl

Fragment ('moof") boxes.

7.3 ISO base media file format main profile

The profile-specific conformance rules, as well as the implementation status of the conformance rules
for the ISO base media file format main profile, are provided in Table 6.
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Table 6 — ISO base media file format main profile rules

Clause in Rule Conformance check
ISO/IEC 23009-1 implementation
1 8.53 Atleast one SAP of type 1 to 3, inclusive, shall be present Implemented

for each track in each Subsegment

In Media Segments, all Segment Index ('sidx') and Subseg-
2 8.5.3 ment Index ('ssix') boxes shall be placed before any Movie Implemented
Fragment (‘moof") boxes.

Each Media Segment of the Representations not having @
3 Qc 2 startWithSAP present or having @startWithSAP value 0
or greater than 3 shall comply with the formats defined in
ISO/IEC 23009-1:2014, 6.3.4.3, i.e. the brand 'msix'".

]mp]nm ented

7.4 MPEG-2 transport stream simple profile

The profile-$pecific conformance rule, as well as the implementation status of the~¢cenformance|rules
for the MPE(-2 transport stream simple profile, are provided in Table 7.

Table 7 — MPEG-2 transport stream simple profilésules

Clpuse in Rule Conformance check
ISO/IEC 23009-1 implementation
1 873 PSI information, including versions, shall be identical Implemented
o within all Representations contained in anjAdaptationSet p
If MPEG-2 Conditional Access framework is used, same Specific to a condit]onal
2 8.7.3 ECM shall be valid for the whole Subseégment, or for the access system, canrjot be
whole Segment, if Index Segment is-not present. tested generically.

For an Index Segment, any single Segment Index ('sidx")
3 8.7.3 box may either reference meédia, or other 'sidx’, but the Implemented
same 'sidx' box may not xéference both.

8 Conforming test vectors

Details on cqnforming test vectors are provided in Annex B.

9 Conforimance software for ISO/IEC 23009-4

9.1 General

appropriately andalso saved to the local disk. However, the input MPD and media segments may |come
from either thelocal disk or from URLs.

In each of tl—Fse cases, output media segments are saved to the local disk, and the MPD is transfojrmed

In order to compile the utility, open Eclipse and import "mpdCrypto" as an “Existing project”. Eclipse
JDT will compile the needed .class files automatically.

9.2 Design limitations and assumptions
— Assingle MPD is processed.

— OnlythefirstRepresentationinthe firstAdaptationSet of the first Periodis processed.
— Segments are assumed to be listed in a single SegmentList.

— A single instance of ContentProtection descriptor of supported type is assumed in
encrypted MPDs.
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— Support for validating MPDs via Schematron is coming at a later date.

— All of the operations are performed serially and synchronously.

9.3

Usage

mpdEncryptionUtil [-a <authentication-scheme>] -d | -e <encryption-scheme> -i <inputfile.mpd>
[--no-validate-schema] -o <output-dir>

-a,--authenticate <authentication-scheme>

Gene

rate authenticity tags for cleartext segments, in addition to encrypting them, via one

authdgntication schemes, "sha256" and "hmac-shal". Default value is "sha256".

-d,--decrypt

Decry

-e,--gncrypt <encryption-scheme>

Encrypt cleartext segments via one of supported encryption schemes, "aes128-cbc”, "
Defaylt value is "aes128-cbc".

-i,--input-file <inputfile. mpd>

MPD
--no-
Whet
-0,--¢

Dired

file path or URL.

validate-schema

her to skip validation of MPD via DASH schenia:
utput-dir <output-dir>

tory to which encrypted/decryptedsegments will be written.

of supported

pt encrypted segments, automatically validating them, if authentication information|is present.

des128-gcm”.

© ISO/IEC 2017 - All rights reserved
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Annex A
(normative)

MPD conformance checking

A.1 General

This annex
outlined in

provides detailed means for MPD conformance checking using the three
Clause 5. Detailed examples and expected output behaviour are described)for

step. The
org/iso-iec/

steps
each
s.iso.

forresponding software and more examples are provided at http://standard
p3009/-2/ed-2.

A.2 Step I: XLink resolver

A.2.1 Gen

The followinjg rules apply to the processing of URI references within @<2ink:href.

a) URI refd
and inv3
b) URI refd
treated
c) URI refg
referend
d) Any UR]
e) IfaURI

shall apj

The remote
embedded ir

a) Attribug
MPD th3
the sam
same. If
value of

eral

rences to remote elements that cannot be resolved shall be treated as invalid refer
lidate the MPD.

rences to remote elements that are inappropriate targets for the given reference sh
hs invalid references (see below for the apprepriate targets) and invalidate the MPD.

rences that directly or indirectly reférence themselves are treated as invalid cir
es and invalidate the MPD.

reference to a remote element shall be an HTTP-URL.

reference is relative then reference resolution as defined in ISO/IEC 23009-1:2014,
Dly.

elements referenced\from within an MPD (referred to as appropriate targets) sh
to the MPD by applying the following rules:

t contains@x1ink:href and shall be merged with the ones already present in the M
e attributes are present in both MPD and remote element, the attribute values should t
they-are not identical, then the value of the attribute of the MPD takes precedence ov
the-attribute in the remote element.

ences

q1l be

cular

5.6.4

11l be

es and elements obtained from the remote element shall be added to the element ¢f the

PD. If
e the
br the

b) The remote element referenced by the @x1ink:href shall conform to the type definition of the

element

in the MPD that contains @xlink:href.

c) All XLink attributes shall be removed after dereferencing is completed.

d) All resources in the remote element referenced by @x1ink:href shall have an availability end
time as specified by MPD@RavailabilityEndTime.

A.2.2 Example 1

ex01 xlink valid.mpd shows a valid MPD with XLink references. The output of the program is a
success message for each step. This example comprises the following files: ex01 xlink valid.mpd,

ex01 incl

18

ude.mpd,and ex01 include 1.mpd.
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A.2.3 Example 2

ex02 xlink invalid circular.mpd shows an invalid MPD with circular XLink references The
program indicates the circular references with the following error message:

XLinkException: Circular referencing detected!

This example comprises the following files: ex02 xlink invalid circular.mpd, ex02
include.mpd,and ex02 circular.mpd.

A.2.4 Example 3

ex03 xlink invalid ftp.mpdshowsaninvalid MPD with XLink references with a wr¢ng protocol.
In this example, the FTP protocol is used instead of HTTP. The program indicates the"wrpng protocol
with the following error message:

XLin}jException: Only HTTP links are allowed!

This gxample comprises the following files: ex03 x1ink invalid ftpmpd.

A.2.3 Example 4

ex04 xlink invalid wrongelement.mpd shows an invalid)MPD with XLink refergnces where
the XLink definition points to a different remote element than th&local element. In this example, instead
of po|nting to a Period element, the XLink points to a Repregsentation element. The program indicates
the wirong element type with the following error message;

XLin}Exception: Referenced Document must contaim Same element type as referencihg element!

Refegencing element: Period
Refegenced element: Representation

This [example comprises the following files: ex04 xlink invalid wrongelemerft.mpd and
ex04 include.mpd.

A.3 (Step 2: XML validator

A.3.1 General

The ¥ML Validator précesses an MPD, checks that is it is well-formed, and validates it agajnst the MPD
scherpa defined in ISO/IEC 23009-1.

A.3.3 Example1

ex01 validator valid.mpd shows a valid MPD. The output of the program is a sucdess message
for egchstep.

A.3.3 Example 2

ex02 validator missingattribute.mpd shows an invalid MPD, with a missing required
attribute. The error occurs in the Representation element and is indicated with the following error
message:

Line:Col[13:38]:cvc-complex-type.4: Attribute 'id' must appear on element
'Representation’.
XML validation not successful - DASH is not valid!

A.3.4 Example 3

ex03 validator wrongelement.mpd shows an invalid MPD with an element at a wrong position.
The error occurs after the Period element and is indicated by the following error message:
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Invalid content was found
One of

:35] :cvc-complex-type.2.4.a:
th element 'Representation’.

"{"urn:mpeg:dash:schema:mpd:2011" :BaseURL,

"urn:mpeg:dash:schema:mpd:2011": SegmentBase,
"urn:mpeg:dash:schema:mpd:2011":SegmentList,
"urn:mpeg:dash:schema:mpd:2011":SegmentTemplate,
"urn:mpeg:dash:schema:mpd:2011" :AdaptationSet,
"urn:mpeg:dash:schema:mpd:2011":Subset, WC[##other:
"urn:mpeg:dash:schema:mpd:2011"]}'" is expected.

XML validation not successful - DASH is not valid!

A.3.5 Example 4

ex04_validator_missingprofile.mpd shows an invalid MPD with a missing profile attribute. The error

occurs after

Line:Col[8:
XML validatl

A.4 Step

A.4.1 Gen

This subclayise defines step 3 of the MPD conformance checking basedon ISO/IEC 19757-3

validation s
and assertio
The actual M

A.4.2 Schg

<?xml versil

<schema
xmlns="ht]
xmlns:das
xmlns:xsi
xmlns:x1i
queryBind
schemaVer]
<ns prefix
<ns prefiy
<ns prefiy
<title>Sd

the MPD element and is indicated by the following error message:
66] :cvc-complex-type.4: Attribute 'profiles' must appear on element 'MPD!.
ion not successful - DASH is not valid!

B: Schematron validator

eral

hema can be found in A.4.2. A description thereof (i.e. a motereadable version of the
n messages) is provided in A.4.3. The MPDs for conformance checking are defined i
PDs and corresponding code can be found attached toithis document.

bmatron validation schema
on="1.0" encoding="UTF-8"7?>

tp://purl.oclc.org/dsdl/schematron’
h="urn:mpeg:dash:schema:mpd:2011"
="http://www.w3.0rg/2001/XMLSchetia-instance”
Ink="http://www.w3.0rg/1999/x1igk"

ing='xslt'

sion='IS019757-3'>

="dash" uri="urn:mpeg:dash;schema:mpd:2011"/>

="x1ink"” uri="http://w@@ w3.org/1999/x1ink" />

="xsi" uri="http://wiwiw3.0rg/2001/XMLSchema-instance” />
hema for validating*MPDs</title>

—_n

The
rules
h A4,

<pattern [name="MPD element™>
<!-- R1J.*: Check the( conformance of MPD -->
<rule dontext="dash¢MPD">
<!-— R1.[0 -—>
<assert] test="4#f\(Q@type = 'dynamic'’ and not (@GavailabilityStartTime))
then false(|) else\true()">If MPD is of type "dynamic”
availabilitlyStaztTime shall be defined.</assert>
<!--= RIY. ¥ =>
<assert test="if (Qtype = 'static'’ and @timeShiftBufferDepth)
false() else true()">If MPD is of type "static” timeShiftBufferDepth
shall not be defined.</assert>
<!-- R1.2 —-—>
<assert test="if (Ctype = 'static' and
not (@mediaPresentationDuration)) then false() else true()">If MPD is of

"stati
<!-- R1
<assert

type

(years—from-

duration (de
duration (de
duration (de
duration (de
duration (de
duration (de
true () ">If
attribute t

(
(
(
(

20

c" mediaPresentationDuration shall be defined.</assert>

.3 >

test="if (Q@Qtype = 'static' and descendant::dash:Period[1]/@start and
scendant: :dash:Period[1l]/@start) + months-from-

scendant: :dash:Period[1]/@start) + days-from-

scendant: :dash:Period[1l]/@start) + hours-from-

scendant: :dash:Period[1]/@start) + minutes-from-
scendant::dash:Period[1l]/@start) + seconds-from-
scendant::dash:Period[1l]/@start)) > 0) then false() else

MPD is of type "static” and the first period has a start
he start attribute shall be zero.</assert>
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<!-- R1.4 -->
<assert test="if (not (@mediaPresentationDuration) and
not (@minimumUpdatePeriod)) then false () else true()">If

mediaPresentationDuration is not defined for the MPD minimumUpdatePeriod
shall be defined or vice versa.</assert>

<!-- R1.5 -->

<assert test="if (@type = 'static' and @minimumUpdatePeriod) then
false () else true()">If MPD is of type "static” minimumUpdatePeriod
shall not be defined.</assert>

<!l-- Rl1.6 —-—>

<assert test="if (not (@profiles) or (contains (@profiles,
'urn:mpeg:dash:profile:isoff-on-demand:2011') or contains (C@profiles,

'urn:mpeg:dash:profile:isoff-1ive:2011") or contains (@profiles,
"urn:mpeg:dash:profile:isoff-main:2011") or contains (@profile
"urnimpeg:dash:profile: full:2011") or contains (@profiles,

'urnimpeg:dash:profile:mp2t-main:2011') or contains (@profiles,
"urnjmpeg:dash:profile:mp2t-simple:2011"))) then true() else
falsg () ">The On-Demand profile shall be identified by the URN
"urnimpeg:dash:profile:isoff-on-demand:2011". The live profile shall be
identflified by the URN "urn:mpeg:dash:profile:isoff-1ive:2011". The main
profile shall be identified by the URN "urn:mpeg:dash:profile:isoff-
maing2011”. The full profile shall be identified by the URN
"urnmpeg:dash:profile: full:2011". The mp2t-main profile shall be
idenflified by the URN "urn:mpeg:dash:profile:mp2t-main:2011". The/mp2t-
simple profile shall be identified by the URN
"urn{mpeg:dash:profile:mp2t-simple:2011".</assert>

l-—— R1.7 -—>

assert test="if (not(contains (@profiles, 'urn:mpeg:ddsh:profile:isoff-on-dempand:2011"))
or ndt (Qtype) or

@typg='static') then true() else false()'">For On-Remand profile, the
MPD Qtype shall be "static".</assert>

!-— R1.8 —-—>

assert test="if (@type = 'dynamic' and not (@publishTime)) then
falsgq () else true()">If MPD is of type "dynamic” publishTime shall be
defingd.</assert>

/rule>

</gattern>

<pdttern name="Period element”>
!-— R2.*: Check the conformence of Period -->
rule context="dash:Period">

I-— R2.0 -—>

assert test="if (string(WbitstreamSwitching) = 'true' and
strifg(child: :dash:AdaptationSet/@bitstreamSwitching) = 'false') then
falsq () else true()">I€ bitstreamSwitching is set to true all

bitsffreamSwitching deglarations for AdaptationSet within this Period
shall not be set te\false.</assert>

l-—— R2.1 —-->

assert tese="if (Qid = preceding::dash:Period/Q@id) then false ()
else|true()">The" id of each Period shall be unique.</assert>

l-—— R2L2)-—>

<dsserfictest="if ((years-from-duration(@start) + months-from-
durafjion\(@start) + days-from-duration(@start) + hours-from-
durafjhofif@start) + minutes-from-duration(@start) + seconds-from-
durattem \Cctcu_t)/ Tyooar oot totT \fulluwi“\j
sibling::dash:Period/@start) + months-from-duration (following-
sibling::dash:Period/@start) days-from-duration (following-
sibling::dash:Period/@start) hours-from-duration(following-
sibling::dash:Period/@start) minutes-from-duration (following-
sibling::dash:Period/@start) seconds-from-duration (following-
sibling::dash:Period/@start))) then false() else true()">Periods shall
be physically ordered in the MPD file in increasing order of their start
time.</assert>

<!--— R2.3 -->

<assert test="if ((child::dash:SegmentBase and
child::dash:SegmentTemplate and child::dash:SegmentList) or
(child::dash:SegmentBase and child::dash:SegmentTemplate) or
(child::dash:SegmentBase and child::dash:SegmentList) or
(child::dash:SegmentTemplate and child::dash:SegmentList)) then false()
else true()">At most one of SegmentBase, SegmentTemplate and SegmentList
shall be defined in Period.</assert>

+ o+ o+ o+
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<!-- R2
<assert
then false (
have an id.
<!-- R2
<assert

not (descend
self::dash:
SegmentTemp
or Represen
</rule>
</pattern

<pattern

009-2:2017(E)

A4 —=>

test="if (not (@id) and ancestor::dash:MPD/@type = 'dynamic')
) else true()">If the MPD is dynamic the Period element shall
</assert>

.5 —=>

test="1f (not (descendant-or-self::dash:BaseURL) and
ant-or-self::dash:SegmentTemplate) and not (descendant-or-
SegmentList)) then false() else true()">At least one BaseURL,

late or SegmentList shall be defined in Period, AdaptationSet
tation.</assert>

>

name="AdaptationSet element”

<!-- R3.

<rule d

<!-- R3.

<asserf
then falseg
shall be un

<!-- R3.

<asser(
or (Q@conten|
(@par = deg
true () ">AtY
descendandil

<!-- R3.

<assery
and
descendant:
descendant:
descendant:
descendant:
descendant:
descendant:
descendant:
descendant:
descendant:
descendant:
descendant:
and descend
descendant:
true () ">Comn
either be i

<!-- R3.

<asser(
@maxHeight)
true () ">Ead
larger than

<!-- R3.

<asser(
@minBandwid
@maxBandwid
attribute s

*: Check the conformance of AdaptationSet -->
ontext="dash:AdaptationSet">

0 -——>

test="if (Qid = preceding-sibling::dash:AdaptationSet/@id)
() else true()">The id of each AdaptationSet within a Period
ique.</assert>

1 -—>
test="if ((@lang = descendant::dash:ContentComponent/@lang)
tType = descendant::dash:ContentComponent/@contentType) or
cendant: :dash:ContentComponent/@par)) then false() else
ributes from the AdaptationSet shall not be repeated inthe
ng ContentComponent elements.</assert>

2 —-=>
test="if ((@profiles and descendant::dash:Representdtion/Qprofiles)
:dash:Representation/@width)
:dash:Representation/@height) or (@sar and
:dash:Representation/@sar) or (Q@frameRate ‘@nd
:dash:Representation/Q@frameRate) or (QaudioSamplingRate and
:dash:Representation/@audioSamplingRate))or (@mimeType and
:dash:Representation/@mimeType) or (@segmentProfiles and
:dash:Representation/@segmentProfile§) or (Qcodecs and
:dash:Representation/Qcodecs) or (@maximumSAPPeriod and
:dash:Representation/@maximumSABPeriod) or (@startWithSAP and
:dash:Representation/@startWitSAP) or (@maxPlayoutRate and
:dash:Representation/@maxPlayoutRate) or (Q@codingDependency
ant: :dash:Representation/@cedingDependency) or (@scanType and
:dash:Representation/@seganType)) then false() else

mon attributes for AdapbtationSet and Representation shall

n one of the elementswdbut not in both.</assert>

3 -=>

test="1if ((@minWidth > @maxWidth) or
or (@minBandwi'dfh > @maxBandwidth))
h minimum valwe (minWidth, minHeight,
the maximumwalue.</assert>

4 ——>

test="i1 (descendant::dash:Representation/@bandwidth &lt;
th ortwdescendant::dash:Representation/@bandwidth >

th) \then false () else true()">The value of the bandwidth
hallr be in the range defined by the AdaptationSet.</assert>

or (@Gheight and

(@minHeight >
then false () else
minBandwidth) shall be

<!-- R3k

L

or

(Qwi

<assert
@minWidth o
false () els
range define
<!-- R3
<assert
@minHeight
false () els
range define
<!-- R3
<assert
else true()
element.</a
<!-- R3
<assert
child: :dash

22

test="1if (descendant::dash:Representation/@width &lt;

r descendant::dash:Representation/@width > @maxWidth) then

e true ()">The value of the width attribute shall be in the
d by the AdaptationSet.</assert>

.6 —=>

test="if (descendant::dash:Representation/@height &lt;

or descendant::dash:Representation/@height > @maxHeight) then

e true()">The value of the height attribute shall be in the
d by the AdaptationSet.</assert>

LT-=>

test="1if (count(child::dash:Representation)=0) then false()

">An AdaptationSet shall have at least one Representation
ssert>

.8 —=>

test="if ((child::dash:SegmentBase and

:SegmentTemplate and child::dash:SegmentList) or

© ISO/IEC 2017 - All rights reserved
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(child::dash:SegmentBase and child::dash:SegmentTemplate) or
(child::dash:SegmentBase and child::dash:SegmentList) or
(child::dash:SegmentTemplate and child::dash:SegmentList)) then false()

else true()">At most one of SegmentBase, SegmentTemplate and
SegementList shall be defined in AdaptationSet.</assert>
</rule>
</pattern>

<pattern name="ContentComponent element”>

<!-- R4.*: Check the conformance of ContentComponent -->
<rule context="dash:ContentComponent”>
<!-- R4.0 -->

<assert test="if (Qid = preceding-sibling::dash:ContentComponent/Q@id) then
else true () ">The id of

false ()

each |ContentComponent within an AdaptationSet shall be unique.</assert>
/rule>
</gattern>

<pdttern name="Representation element”>
!-- R5.*: Check the conformance of Representation -->
rule context="dash:Representation”>
!-— R5.0 -->
assert test="if (not (EmimeType) and
not (garent: :dash:AdaptationSet/@mimeType)) then false() else
true () ">Either the Representation or the containing Adaptati®mSet shall
have [the mimeType attribute.</assert>
l-— R5.1 -->
assert test="if (not(child::dash:SegmentTemplate¢ Ox
parent: :dash:AdaptationSet/dash:SegmentTemplate or
ancegqtor::dash:Period/dash:SegmentTemplate) and (&ontains (Q@profiles,
'"urnimpeg:dash:profile:isoff-1ive:2011") or
contdins (ancestor::dash:MPD/@profiles, 'urn:mpe§gdash:profile:isoff-
lived2011') or contains (parent::dash:AdaptatdonSet/Qprofiles,
'urn{mpeg:dash:profile:isoff-1ive:2011"))) then false() else true()'">For
live |profile, the SegmentTemplate element ghall be present on at least
one df the three levels, the Period lewellMcontaining the Representation,
the Adaptation Set containing the Representation, or on Representation
leve] itself.</assert>
/rule>
!--— R5.2 -->
assert test="if ((child::dash:SegmentBase and child::dash:SegmentTemplate
chilq::dash:SegmentlList) or
(child::dash:SegmentBase andvchild::dash:SegmentTemplate) or
(child::dash:SegmentBase and child::dash:SegmentList) or
(child::dash:SegmentTemplate and child::dash:SegmentlList)) then false()
else |true () ">At most-One of SegmentBase, SegmentTemplate and SegmentList
shall be defined in~Representation.</assert>

</gattern>

<pgdttern nafe="SubRepresentation element”>

!-- REL*3) Check the conformance of SubRepresentation -->

rule Scontext="dash:SubRepresentation”>

'->\R6.0 ——>

agégrt test="if (@level and not (@bandwidth)) then false() else

NS T oo

hnd

true ] i S CIIT lc Cl attLJ‘_L}utC J._D \J‘.Cfillcd fUJ_ [=8 SLAL)PC}:}J_C cutatj_uu al A4
the bandwidth attribute shall be defined.</assert>
</rule>
</pattern>

<pattern name="SegmentTemplate element”>

<!--= R7.*: Check the conformance of SegmentTemplate -->
<rule context="dash:SegmentTemplate”>
<!-= R7.0 -->

<assert test="if (not (@duration) and
not (child::dash:SegmentTimeline)) then false() else true()">If more than
one Media Segment is present the duration attribute or SegmentTimeline
element shall be present.</assert>

<!-- R7.1 -->
<assert test="if (@duration and child::dash:SegmentTimeline) then
false () else true()">Either the duration attribute or SegmentTimeline

element shall be present but not both.</assert>
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<!-- R7.2 —-=>

<assert test="if (not (@indexRange) and @indexRangeExact) then
false() else true()">If indexRange is not present indexRangeExact shall
not be present.</assert>

<!l-— R7.3 -—>

<assert test="if (Q@initialization and (matches(@initialization,
"\$SNumber ($.[*\$]*)?\$') or matches (@initialization,
"\S$Time (%$.[*\S$]1*)?\$"))) then false() else true()">Neither S$Number$ nor
the $Time$ identifier shall be included in the initialization
attribute.</assert>

<!-— R7.4 —-->

<assert test="if (@bitstreamSwitching and
(matches (@bitstreamSwitching, '\S$Number (%.["\$]*)?\S$') or
matches (EbitstreamSwitching 'NSTime (S, [AN\NS1*)Y2\Sr))) then false() else

true () ">Nei
the bitstrd
<!—-= R
<asserf
(for $x in
"\$ (Bandwid
matches ($x,
identifiers
shall be ug
<!-= R
<assery
then false (|
tag.</asser]
</rule
</pattern

<pattern

<!-- RE.

<rule d

<!-- RYg.

<assert]
not (child::
> 1) then f
Segment is
shall be pry

<!-- RE.

<assery
false () els
element shal

<!-- RE.

<assery
false () els
not be pres
</rule
</pattern

<pattern

<!-- RY.

<rule d

<!-- RY.

ther S$SNumber$ nor the $Time$ identifier shall be included in
amSwitching attribute.</assert>

.5-->

test="if (matches (@media, '\$.["\$]1*\$')) then every Sy in

tokenize (@media,

th|Time |Number |RepresentationID) (%.["\$]*)?\$'") return
"\S$.["\$]*\$'")) satisfies Sy eq false() else true()">Only

such as $Bandwidth$, $Time$, SRepresentationID$, or S$Numbergs

o)

o

led.</assert>

L6——>

test="if (matches (@media, '\$RepresentationID%.["\$]1*\$))
) else true()">SRepresentationID$ shall not have a fgohmat
>

>

name="SegmentList element”>

*: Check the conformance of SegmentlList <>
ontext="dash:SegmentList"”>

0 -——>

test="if (not(@duration) and
ldash:SegmentTimeline)) then if (couht(child::dash:SegmentURL)

alse () else true() else true()">1f more than one Media
present the duration attribute ©f* SegmentTimeline element
esent .</assert>

1 -—>

test="1f (@duration and cheld::dash:SegmentTimeline) then
e true()">Either the duration attribute or SegmentTimeline
11 be present but not=both.</assert>

2 —=>

test="1f (not (@indexRange) and @indexRangeExact) then
e true()"”>If indek¥Range is not present indexRangeExact
lent . </assert>

shall

>

nhame="SegmentBase element”>

*: Chreek the conformance of SegmentBase —-->
ontexf="dash:SegmentBase'>

QG~>

<assert
false () els
not be pres
</rule>
</pattern

<pattern
<!-- R1
<rule c
<!-- R1
<assert
(child: :das
child: :dash
duration (an
duration (an
duration (an
duration (an

(
(
(

24

e — (=) o) R n I k] n = e N
CCSC IT (O C({CINUCXnangT aircr CInTacAnNangemXact  ClclT

e true()">If indexRange is not present indexRangeExact
ent.</assert>

shall

>

name="SegmentTimeline element”>

0.*: Check the conformance of SegmentTimeline -->
ontext="dash:SegmentTimeline">

0.0 -—>

test="1if ((if (ancestor::dash:*[1]/QRtimescale)
h:S/Q@d div ancestor::dash:*[1]/QRtimescale) else

then

:S/@d) > (years-from-
cestor::dash:MPD/@maxSegmentDuration) + months-from-
cestor::dash:MPD/@maxSegmentDuration) + days-from-
cestor::dash:MPD/@maxSegmentDuration) + hours-from-
cestor::dash:MPD/@maxSegmentDuration) + minutes-from-
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duration (ancestor::dash:MPD/@maxSegmentDuration) + seconds-from-
duration (ancestor::dash:MPD/@maxSegmentDuration))) then false() else
true () ">The d attribute of a SegmentTimeline shall not exceed the value
give by the MPD maxSegmentDuration attribute.</assert>
</rule>
</pattern>

<pattern name="ProgramInformation element”>
<!-- R11.*: Check the conformance of ProgramInformation -->
<rule context="dash:ProgramInformation”>
<!-- R11.0 -->
<assert test="if
> 1 and not(@lang))

(count (parent: :dash:MPD/dash:ProgramInformation)
then false () else true()">If more than one

ProgramInformation element is given each ProgramInformation element
shall] have a lang attribute.</assert>
/rule>
</gattern>
<pgdttern name="ContentProtection element”>
!-- R12.*: Check the conformance of ContentProtection -->
rule context="dash:ContentProtection”>
<!-- R12.0 —-->

<assert test="if ((@schemelIdUri
mpeg:dash:mpdprotection:2011") and not (string-length (@value) 4))
false () else true()">The value of ContentProtection shell be the
ontained in the Scheme Type Box</assert>

<l-- R12.1 -—>
<assert test="if

'urn
then
4CC (

((@schemeIdUri

'urnimpeg:dash:13818:1:CA descriptor:2011') and not (string-
lengfth (@value) = 4)) then false() else true()">The value of
ContgntProtection shall be the 4-digit lower-cas€é Ylexadecimal
Reprgsentation.</assert>
/rule>
</gattern>
<pdttern name="Role element”>

!'-— R13.*: Check the conformance of Role -->
rule context="dash:Role">
<!-- R13.0 -—>
<assert test="if ((@scheme®fdUri = 'urn:mpeg:dash:role:2011') and
not (Qvalue = 'caption’ or @value.-= 'subtitle' or @value = 'main' or
@valye = 'alternate' or @valwpe.= 'supplementary' or @value =
"comnjentary’ or @value = Jdub’)) then false else true()">The value of
Role | (role) shall be caption, subtitle, main, alternate, supplementary,
commgntary or dub.</assert>
<!-- R13.1 -->
<assert test="if ((@schemeIdUri = 'urn:mpeg:dash:stereoid:2011")
and 1fjot (starts-with{@value, 'l') or starts-with(@value, 'r'))) then
falde () else twne()">The value of Role (stereoid) shall start with "1’
or '4'.</assett>
/rule>
</gatterp>
<pdttekn) name="Subset element”>
W& /R14.*: Check the conformance of Subset -->
<!-— R14.0 --—>
<assert test="if (Q@id = preceding-sibling::dash:Subset/@id) then
false () else true()'">The id of each Subset within a Period shall be
unique.</assert>
</rule>
</pattern>

<pattern name="FramePacking element”>
<!-- R15.*: Check the conformance of FramePacking -->
<rule context="dash:FramePacking”>
<!-- R15.0 -—>
<assert test="if ((@schemelIdUri
'urn:mpeg:dash:14496:10:frame packing arrangement type:2011")

and

not (contains (parent: :dash:AdaptationSet/@codecs, 'avc') or
contains (parent::dash:AdaptationSet/Qcodecs, 'svc') or
contains (parent::dash:AdaptationSet/Qcodecs, 'mvc')) and
not (contains (parent: :dash:Representation/@codecs, 'avc') or
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contains (pa
contains (pa
true () ">The
urn:mpeg:da
Adaptation
conforms to
<!--
<asse
"urn:mpeg:d
not (parent:
not (parent:
else true()
is used for

009-2:2017(E)

'sve') or
'mve')))

rent::dash:Representation/@codecs,

rent::dash:Representation/@codecs,
URI
sh:14496:10:frame packing arrangement type:2011 is used for

Sets or Representations that contain a video component that
ISO/IEC 14496-10.</assert>

R15.1 -->

then false () else

rt test="if ((@schemelIdUri =
ash:13818:1:stereo video format type:2011') and
:dash:AdaptationSet/Q@mimeType = 'video/mp2t') and
:dash:Representation/@mimeType = 'video/mp2t')) then false()

">The URI urn:mpeg:dash:13818:1:stereo video format type:2011
Adaptation Sets or Representations that contain a video

component that conforms to TSO/TEC 13818-1 assert

<!-- R15.2 -->

<assgrt test="if (not (@schemeIdUri = 'urn:mpeg:dash:14496:10:frame packing _
arrangement] type:2011") and

not (@schemg
else true()
urn:mpegqg:dg
urn:mpegqg:dg
<!--
<ass¢g
or @value 4
false () els
defined in T
</rule
</pattern
<pattern
<!-- R
<rule d
<!--
<ass¢g
and not (cou
urn:mpegqg:dg
shall be a
</rule
</pattern
<pattern
<!-- R
<rule d
<!--
<ass¢g

value =
preceding::
shall contd
the schemel]
<!--
<ass¢g
not (Q@value
urn:mpegqg:dg
value 1 or

IdUri 'urn:mpeg:dash:13818:1:stereo _video format type:2011"))
">schemeIdUri for FramePacking descriptor shall be
sh:14496:10:frame packing arrangement type:2011 or
sh:13818:1:stereo _video format type:2011.</assert>
R15.3 --—>
rt test="if (not (Qvalue '0'" or @value 'l'" or @value
'3" or @value = '4' or @value = '5' or @value = '6"))
e true()">The value of FramePacking shall be 0 to 6 as
SO/IEC 23001-8.</assert>

'2'
then

>

name="AudioChannelConfiguration element”>

6.*: Check the conformance of AudioChannelConfiguration -->
ontext="dash:AudioChannelConfiguration”>

R16.0 —-—>

rt test="if ((@schemeIdUri
Int (tokenize (@value, ' ")) > 1)) then false() else true()">If URI
sh:outputChannelPositionList:2012 is msed the value attribute
space-delimited list as defined in $§O/IEC 23001-8.</assert>

>
name="EvenStream element'>
7.%*: Check for conformance
ontext="dash:EventStream”>
R17.0 ——>

rt test="if

of EventStream -->

( (@schemezdlri preceding: :dash:EventStream/@schemeIdUri)
ldash:EventStream/@Qvalue)) then false() else true()">A Period

in at most one EBventStream element with the same value for

dUri attributge-‘and value attribute.</assert>

R17.1 -->

rt test="i€\¢(@schemeIdUri "urn:mpeg:dash:event:2012")
'l" or<@walue '2')) then false() else true()">If URI
sh:evernt: 2012 is used the value attribute shall have the
2 .</agsert>

and

then #alse

"urn:mpeg:dash:outputChannelPositionList:2012

and

</rule
</patternp>
<pattern rrare—"FrsrarrrdFrerrtStreametemertit
<!-- R18.*: Check for conformance of InbandEventStream -->
<rule context="dash:InbandEventStream”>
<!-- R18.0 -->
<assert test="if ((@schemelIdUri = preceding::dash:InbandEventStream/@schemeIdUri)
and (Q@value =
preceding: :dash:InbandEventStream/@value)) then false() else

true () ">The
value for t
<!--

<asse

not (Q@value
urn:mpeg:da
value 1 or
</rule>
</pattern
<pattern

26

re shall be only one InbandEventStream element with the same
he schemeIdUri attribute and value attribute.</assert>
R18.1 -->

rt test="if ((@schemeIdUri "urn:mpeg:dash:event:2012")
'l'" or @value '2')) then false() else true()">If URI
sh:event:2012 is used the value attribute shall have the
2.</assert>

and

>
name="Event element”>
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<!--= R19.*: Check for conformance of Event -->
<rule context="dash:Event">

<!-- R19.0 --—>
<assert test="if (if (not (@presentationTime)) then (0 &lt;

preceding-sibling: :dash:Event/@presentationTime) else

(QpresentationTime &lt; preceding-sibling::dash:Event/@presentationTime))

else

true () ">Events

shall be in non-decreasing order based on the presentation

time.

</assert>

</rule>
</pattern>

<pattern name="Representation element”>

l—— RO . *: Check the conformance of Representation —-—

S
<assq
else
presq

<assq
count
The 4
of id

<assd
satig
falsg
@assd

<assq
toker]
anceg
falsg
Reprd

</

'urn
'urn
'urn
"urn
"urn
'urn
'urn
@schd
Methd

rule context="dash:Representation”>

R5.x association -->

rt test="if (not(@associationId) and @associationType) then false()
true () ">Association: The attribute (@associationType) shall not be
nt when @associationId is not present.</assert>

<!-- R5.x association-->

rt test="if (count (tokenize (@associationType, ' ")) !=

(tokenize (l@associationId))) then false() else true()">Assogiation:
ttribute (@associationType) must have as many values as the ndmber
entifiers declared in the @associationId attribute.</assent?>

<!-- R5.x association-->

rt test="if (@associationType and not (every $x in tgkKenize (CGassociationTyp
fies string-length ($x)= 4)) then

() else true()">Association: The value of the attribute
ciationType shall be a 4 character code.</assert>

<!-- R5.x association-->

rt test=" if (@associationId and every $x 4n

ize (@associationId, ' ') satisfies
tor::dash:Period:Representation/Qid eq $x) then true() else

() ">Association: Representation(s) inddcated in
sentation@associationId is(are) not present.</assert>

attern>

pattern name="UTCTiming elemeAb”>

<!-- R18.*: Check the conformance of UTCTiming -->

<rule context="dash:UICTiming">

<!-- R18.1 —-->
<assert test="if\N(@schemeIdUri =

mpeg:dash:utc:ntp:208") or (@schemeIdUri =
mpeg:dash:utc:sntp:2014') or (@schemeIdUri =
mpeg:dash:utc:htEp-head:2014") or (@schemelIdUri =
mpeg:dash:utcshitp-xsdate:2014') or (@schemeIdUri =
mpeg:dash:utcshttp-iso0:2014'") or (@schemelIdUri =
mpeg:dash:utie:http—ntp:2014") or (@schemelIdUri =
mpeg:dashisutc:direct:2014")) then true() else false()"> Ref:
meIdUxi for UTCTiming Table X — Different UTC timing
ds.</fassert>

<Y rule>
foértern>

</schema>

A.4.3 Description of schematron rule

Description for MPD:

then false ()

Rule

Description

if (@type = 'dynamic’ and not(@availabilityS-

tartTime)) then false() else true() shall be defined.

If MPD is of type "dynamic", availabilityStartTime

if (@type = 'dynamic’ and not(@publishTime)),

then

false() else true() defined.

If MPD is of type "dynamic”, publishTime shall be

if (@type = 'static' and @timeShiftBufferDepth)

then

false() else true() shall not be defined.

If MPD is of type "static", timeShiftBufferDepth

© ISO/IEC 2017 - All rights reserved
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If MPD is of type "static"”, mediaPresentationDura-
tion shall be defined.

If MPD is of type "static" and the first period has a
start attribute, the start attribute shall be zero.

if (@type = 'static’ and not(@mediaPresenta-
tionDuration)) then false() else true()

if (@type = 'static’' and descendant::-
dash:Period[1]/@start and (years-from-du-
ration(descendant::dash:Period[1]/@start) +
months-from-duration(descendant::dash:Peri-
od[1]/@start) + days-from-duration(descend-
ant::dash:Period[1]/@start) + hours-from-du-
ration(descendant::dash:Period[1]/@start) +
minutes-from-duration(descendant::dash:Peri-
od[1]/@sta
scendant::d
false() else

H+seconds-from-duration{de
hish:Period[1]/@start)) > 0) then
rue()

if (not(@mefdiaPresentationDuration) and not(@ If mediaPresentationDuration is not definéd foy the

minimumUpdatePeriod)), then false() else true() MPD, minimumUpdatePeriod shall be défined of
vice versa.

if (@type = |static' and @minimumUpdatePeri- [f MPD is of type "static", minimumUpdatePeriod

od) then false() else true() shall not be defined.

if (not(@prdfiles) or (contains(@profiles, The On-Demand profilestiall be identified by

'urn:mpeg:dash:profile:isoff-on-demand:2011")
or contains([@profiles, 'urn:mpeg:dash:profile:i-
soff-live:201/1") or contains(@profiles, 'urn:mpeg:-
dash:profiletisoff-main:2011") or contains(@
profiles, 'urm:mpeg:dash:profile:full:2011")

or contains([@profiles, 'urn:mpeg:dash:pro-
file:mp2t-main:2011"))) then true() else false()

the URN "urn:mpeg:dash:profile:isoff-on-de-
mand:2011". The livelprofile shall be identified py
the URN "urn:mpeg:dash:profile:isoff-live:2011{.
The main profile shall be identified by the URN
"urn:mpeg:dash:profile:isoff-main:2011". The fu
profile shall be identified by the URN "urn:mpe
dash:profile:full:2011". The mp2t-main profile shall
be identified by the URN "urn:mpeg:dash:pro-

file;mp2t-main:2011". The mp2t-simple profile

shall be identified by the URN "urn:mpeg:dash:
file:mp2t-simple:2011".

11

P~
X

pro-

if (not(contgins(@profiles, 'urn:mpeg:dash:pro- For On-Demand profile, the MPD @type shall bg
file:isoff-on{demand:2011")) or not(@type) or @ "static".

type = 'static') then true() else false(J

Description for Period:

Rule Description

if (string(@b]tstreamSwitching) = 'true’ If bitstreamSwitching is set to true, all bitstreamSwfitch-

and string(clild::dash: AdaptationSet/@bit- ing declarations for AdaptationSet within this Period

streamSwitc

hing) = !false') then false() else true()

shall not be set to false.

if (@id = pre(
else true()

eding:;dash:Period/@id), then false()

The id of each Period shall be unique.

if ((years-fro

m-duration{@start) + months-rrom-du-

reriods shall be physically ordered 1n the MFPD 11le 1

ration(@start) + days-from-duration(@start) +
hours-from-duration(@start) + minutes-from-du-
ration(@start) + seconds-from-duration(@start)) >
(years-from-duration(following-sibling::dash:Peri-
od/@start) + months-from-duration(follow-
ing-sibling::dash:Period/@start) + days-from-du-
ration(following-sibling::dash:Period/@start) +
hours-from-duration(following-sibling::dash:Peri-
od/@start) + minutes-from-duration(following-sib-
ling::dash:Period/@start) + seconds-from-duration(-
following-sibling::dash:Period/@start))) then false()
else true()

increasing order of their start time.
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Rule Description
if ((child::dash:SegmentBase and child::dash:Seg- At most one of SegmentBase, SegmentTemplate and Seg-
mentTemplate and child::dash:SegmentList) or mentList shall be defined in Period.

(child::dash:SegmentBase and child::dash:Segment-
Template) or (child::dash:SegmentBase and child::-
dash:SegmentList) or (child::dash:SegmentTemplate
and child::dash:SegmentList)) then false() else true()

if (not(@id) and ancestor::dash:MPD/@type = 'dy- If the MPD is dynamic the Period element shall have an id.
namic') then false() else true()

if (not(descendant-or-self::dash:BaseURL) and At least one BaseURL, SegmentTemplate or SegmentList
not(descendant-or-self::dash:SegmentTemplate) and shall be defined in Period, AdaptationSet or Rep-
not(descendant-or-self::dash:SegmentList)) then resentation.

false() else true()

Description for AdaptationSet:

Rule Description
if (@1d = preceding-sibling::dash:AdaptationSet/@  The id of each Adaptation$Set within a Periodl shall be
id) then false() else true() unique.

if ((@lang = descendant::dash:ContentComponent/@ Attributes from the AdaptationSet shall not|be repeated
lang) or (@contentType = descendant::dash:Con- in the descendanding ContentComponent el¢ments.
tentJomponent/@contentType) or (@par = descend-
ant::ﬂlash:ContentComponent/@par)) then false()

else true()
if ((@profiles and descendant::dash:Representa- Common attributes for AdaptationSet and Representa-
tion/[@profiles) or (@width and descendant::- tion¢shall either be in one of the elements byt not in both.

dash{Representation/@width) or (@height and
desc¢gndant::dash:Representation/@height) or (@sar
and descendant::dash:Representation/@sar) or (@
framgRate and descendant::dash:Representation/@
framgRate) or (@audioSamplingRate and deseend-
ant::dash:Representation/@audioSamplingRate)

or (@mimeType and descendant::dash:Representa-
tion/[@mimeType) or (@segmentProfiles and de-
scendant::dash:Representation/@segmentProfiles)
or (@codecs and descendant::dash!Representa-
tion/[@codecs) or (@maximumSAPPeriod and de-
scendant::dash:Representation/@maximumSAPPer-
iod) ¢r (@startWithSAR and descendant::dash:Rep-
reserjtation/@startWithSAP) or (@maxPlayoutRate
and descendant::dash:Representation/@maxPlay-
outRfite) or (@codingDependency and descendant::-
dashjRepresehtation/@codingDependency) or (@
scanType afid'descendant::dash:Representation/@
scanType))-then false() else true()

if (((ﬁ minWidth @mnv\/\/idfh) ar (@min”pighf > Each minimum value (min\Alir‘lfh’ minl—lpighf’ minBand-

@maxHeight) or (@minBandwidth > @maxBand- width) shall not be larger than the maximum value.
width)) then false() else true()

if (descendant::dash:Representation/@bandwidth ~ The value of the bandwidth attribute shall be in the
&lt; @minBandwidth or descendant::dash:Rep- range defined by the AdaptationSet.
resentation/@bandwidth > @maxBandwidth) then

false() else true()

if (descendant::dash:Representation/@width &lt; @ The value of the width attribute shall be in the range
minWidth or descendant::dash:Representation/@ defined by the AdaptationSet.
width > @maxWidth) then false() else true()
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Rule

Description

if (descendant::dash:Representation/@height &lt; @
minHeight or descendant::dash:Representation/@
height > @maxHeight),then false() else true()

The value of the height attribute shall be in the range
defined by the AdaptationSet.

if (count(child::dash:Representation)=0) then false()
else true()

An AdaptationSet shall have at least one Representation
element.

if ((child::dash:SegmentBase and child::dash:Seg-
mentTemplate and child::dash:SegmentList) or
(child::dash:SegmentBase and child::dash:Segment-
Template) or (child::dash:SegmentBase and child::-

dash:Segme

tlist) or (child::dash:SegmentTemplate

At most, one of SegmentBase, SegmentTemplate and
SegmentList shall be defined in AdaptationSet.

and child::da|

Eh:SegmentList)) then false() else true()

Description for ContentComponent:

Rule Description

if (@id = preq¢eding-sibling::dash:ContentCompo- The id of each ContentComponent within an Adaptation-
nent/@id) then false() else true() Set shall be unique.

Description for Representation:

Rule Description

if (not(@minjeType) and not(parent::dash:Adapta-  Either the Represeitation or the containing Adaptation-
tionSet/@mimeType)) then false() else true() Set shall have the mimeType attribute.

if (not(child::;dash:SegmentTemplate or parent::- For live profile,the SegmentTemplate element shall pe
dash:AdaptationSet/dash:SegmentTemplate or present on dt least one of the three levels, the Periog
ancestor::dagh:Period/dash:SegmentTemplate) level containing the Representation, the Adaptation|Set

and (contain
soff-live:201]
profiles, 'urn
contains(par
'urn:mpeg:dz
else true()

5(@profiles, 'urn:mpeg:dash:profile:i-

') or contains(ancestor::dash:MPD/@
mpeg:dash:profile:isoff-live:2011") or
ent::dash:AdaptationSet/@profiles,
sh:profile:isoff-live:2011"))) then false()

contajning the Representation, or on Representation
levelitself.

if ((child::dag
mentTemplaf
(child::dash:§
Template) or

dash:Segmen
and child::da

h:SegmentBase and child::dashiSeg-

e and child::dash:SegmentList) or
egmentBase and child::dash:Segment-
(child::dash:SegmentBase and child::-
tList) or (child::dagh:SegmentTemplate
Kh:SegmentList))then false() else true()

At most, one of SegmentBase, SegmentTemplate and
SegmentList shall be defined in Representation.

Description for SubRepresentation:

Rule Description

if (@level and not(@bandwidth)), then false() else If the level attribute is defined for a SubRepresentatjon,
true() also the bandwidth attribute shall be defined.

Description for SegmentTemplate:

Rule

Description

if (not(@duration) and not(child::dash:Segment-
Timeline)) then false() else true()

If more than one Media Segment is present, the duration
attribute or SegmentTimeline element shall be present.

if (@duration and child::dash:SegmentTimeline) then
false() else true()

Either the duration attribute or SegmentTimeline ele-
ment shall be present but not both.

if (not(@indexRange) and @indexRangeExact) then
false() else true()

If indexRange is not present, indexRangeExact shall not
be present.

if (@initialization and (matches(@initialization,
"\$Number(%.[*\$]*)?\$") or matches(@initializa-
tion, "\$Time(%.[*\$]*)?\$"))) then false() else true()

Neither $Number$ nor the $Time$ identifier shall be
included in the initialization attribute.

30
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Rule

Description

if (@bitstreamSwitching and (matches(@bit-
streamSwitching, "\$Number(%.["\$]*)?\$")
or matches(@bitstreamSwitching, "\$Time(%.
["\$1%)7\$")) then false() else true()

Neither $Number$ nor the $Time$ identifier shall be
included in the bitstreamSwitching attribute.

if (matches(@media, '\$.[*\$]*\$")) then every $y in
(for $x in tokenize(@media, "\$(Bandwidth|Time|-
Number|RepresentationID)(%.["\$]*)?\$') return
matches($x, "\$.[*\$]*\$")) satisfies $y eq false()
else true()

Only identifiers such as $Bandwidth$, $Time$, $Rep-
resentationID$, or $Number$ shall be used.

if (matches(@media, "\$Representation[D%

$RepresentationID$ shall not have a format

ag.

[*\$1[\$") then false() else true()

Description for SegmentList:

Rule

Description

if (noft(@duration) and not(child::dash:Segment-
Timeline)), then if (count(child::dash:SegmentURL) >
1) thén false() else true() else true()

the duration
be present.

If more than one Media Segment is present,
attribute or SegmentTimeline element shall

if (@gluration and child::dash:SegmentTimeline),
then false() else true()

Either the durationdttribute or SegmentTineline ele-
ment shall be preésent but not both.

if (not(@indexRange) and @indexRangeExact) then
false() else true()

If indexRange is’not present, indexRangeExqct shall not

be present:

Description for SegmentBase:

Rule

Bescription

if (ndt(@indexRange) and @indexRangeExact) then

If indexRange is not present, indexRangeExact shall not

false() else true() be present.

Description for SegmentTimeline:

Rule Description

if ((if|(ancestor::dash:*[1] /@timescale), then The d attribute of a SegmentTimeline shall npt exceed the

(child::dash:S/@d div ancestor{:dash:*[1] /@times-
cale) [else child::dash:S/@d) > (years-from-dura-
tion(fincestor::dash:MPD/@maxSegmentDuration)
+ mopths-from-duration(ancestor::dash:MPD/@
maxJyegmentDuration).+ days-from-dura-
tion(fncestor::dash:MPD/@maxSegmentDuration)
+ hoyrs-from-diiration(ancestor::dash:MPD/@
maxJegmentDuration) + minutes-from-dura-
tion(fincestor::dash:MPD/@maxSegmentDuration)
+ secpnds-from-duration(ancestor::dash:MPD/@
maxJegmentDuration))) then false() else true()

value give by the MPD maxSegmentDuration attribute.

Description for ProgramInformation:

Rule

Description

If (count(parent::dash:MPD/dash:ProgramInforma-
tion) > 1 and not(@lang)), then false() else true()

If more than one ProgramInformation element is given,
each ProgramInformation element shall have a lang
attribute.
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Description for ContentProtection:

Rule

if (@schemeldUri = 'urn:mpeg:dash:mp4protec-
tion:2011") and not(string-length(@value) = 4)) then
false() else true()

if (@schemeldUri = 'urn:mpeg:dash:13818:1:CA_de-
scriptor:2011") and not(string-length(@value) = 4))

Description

The value of ContentProtection shall be the 4CC con-
tained in the Scheme Type Box.

The value of ContentProtection shall be the 4-digit low-
er-case hexadecimal Representation.

then false() else true()

Description for Role:

Rule Description

if (@scheme]ldUri = 'urn:mpeg:dash:role:2011") and The value of Role (role) shall be caption, subtitle, mdin,
not(@value F 'caption’ or @value = 'subtitle’ or @ alternate, supplementary, commentary or dub.

value = 'main' or @value = 'alternate’ or @value =

'supplementdry’ or @value = 'commentary’ or @

value = 'dub']), then false else true()

if (@schemefldUri = 'urn:mpeg:dash:stereoid:2011") The value of Role (stereoid) shall start with 'l' or 'r".

and not(starf{
value, 'r'))), t

s-with(@value, '1') or starts-with(@
hen false() else true()

Description for FramePacking:
Rule Description
if (@scheme]ldUri = 'urn:mpeg:dash:14496:10:- The URI urinipeg:dash:14496:10:frame_packing_af-

frame_packing_arrangement_type:2011') and

rangement_type:2011 is used for Adaptation Sets of

not(contains|parent::dash:AdaptationSet/@codecs, Representations that contain a video component that
'avc') or conthins(parent::dash:AdaptationSet/@ confeyms to ISO/IEC 14496-10.

codecs, 'svc') or contains(parent::dash:Adaptation-

Set/@codecs|, 'mvc')) and not(contains(parent::-

dash:Repres¢ntation/@codecs, 'avc') or con-

tains(parent|:dash:Representation/@codecs, 'syc")

or contains(parent::dash:Representation/@cddecs,

'mvc'))) then|false() else true()

if (@scheme]ldUri = 'urn:mpeg:dash:13818:1:ste- The URI urn:mpeg:dash:13818:1:stereo_video_formpt_
reo_video_fofmat_type:2011") and not(parent::- type:2011 is used for Adaptation Sets or Representd-
dash:AdaptafionSet/@mimeType=_video/mp2t") tions that contain a video component that conformsjto
and not(pargnt::dash:Representation/@mimeType = 1SO/IEC 13818-1.

'video/mp2t')) then false() else’true()

if (not(@schgmeldUri = Juriimpeg:dash:14496:10:-  schemeldUri for FramePacking descriptor shall be
frame_packipg_arrangeiment_type:2011") and not(@ urn:mpeg:dash:14496:10:frame_packing_arrangement_
schemeldUri|= 'urn:mpeg:dash:13818:1:stereo_ type:2011 or urn:mpeg:dash:13818:1:stereo_video_for-
video_format_type:2011')), then false() else true() = mat_type:2011.

if (not(@value'="0' or @value ='1" or @value = '2' The value of FramePacking shall be 0 to 6 as defined in

or @value = '3" or @value ='4" or @value ='5" or @
value ='6")) then false() else true()

ISO/IEC 23001-8.

Description for AudioChannelConfiguration:

Rule

if ((@schemeldUri = 'urn:mpeg:dash:outputChannel-
PositionList:2012") and not(count(tokenize(@value, '
")) > 1)) then false() else true()

Description

If URI urn:mpeg:dash:outputChannelPositionList:2012 is
used the value attribute shall be a space-delimited list as
defined in ISO/IEC 23001-8.
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Rule

Description

if (@id = preceding-sibling::dash:Subset/@id) then
false() else true()

The id of each Subset within a Period shall b

e unique.

Description for EventStream:

Rule

Description

if (@schemeldUri = preceding::dash:EventStream/@
schemeldUri) and (@value = preceding::dash:Event-

A Period shall contain at most one EventStream element
with the same value for the schemeldUri attribute and

Streqm/@value)) then false() else true()

value attribute.

if ((@schemeldUri = 'urn:mpeg:dash:event:2012") If URI urn:mpeg:dash:event:2012 is used'th¢ value at-
and njot(@value = '1" or @value = '2")) then false() tribute shall have the value 1 or 2.

else tirue()

Description for InbandEventStream:

Rule Description

if ((@schemeldUri = preceding::dash:InbandEvent- There shall be onlyefie InbandEventStream|element
Stredgm/@schemeldUri) and (@value = preceding::- with the same valyefor the schemeldUri attfibute and
dash|InbandEventStream/@value)) then false() value attributé-

else frue()

if ((@schemeldUri = 'urn:mpeg:dash:event:2012") If URI urn:mpeg:dash:event:2012 is used th¢ value at-
and ot(@value = "1" or @value ="2")) then false() tributeishall have the value 1 or 2.

else tirue()

Description for Event:

Rule Description

if (if [not(@presentationTime)), then (0 &lt; Events shall be in non-decreasing order bas¢d on the
prec¢ding-sibling::dash:Event/@presentation- presentation time.

Timé) else (@presentationTime &lt; ptéceding-sib-

ling:ydash:Event/@presentationTime)) then false()

else frue()

Description for UTCTiming:

Rule Description

if ((@schemeldUri=\'urn:mpeg:dash:utc:ntp:2014"')  Ref: @schemeldUri for UTCTiming Table X + Different
or (@schemeldUpi= 'urn:mpeg:dash:utc:sntp:2014') UTC timing Methods

or (@schemeldUri = 'urn:mpeg:-

dashfutc:http=head:2014") or (@schemeldUri =

'urn:mpeg:dash:utc:http-xsdate:2014") or (@

scherpeldUri = 'urn:mpeg:dash:utc:http-iso:2014") or

(@schemeldUri = 'urn:mpeg:dash:utc:http-ntp:2014")

or (@schemeldUri = 'urn:mpeg:dash:utc:di-
rect:2014")) then true() else false()

© ISO/IEC 2017 - All rights reserved
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Description

for Representation:

Rule

Description

if (not(@associationld) and @associationType) then
false() else true()

when @associationld is not present.

The attribute(@associationType) shall not be present

if (count(tokenize (@associationType, ' ')) != count(to-

kenize (@ass

ociationld))) then false() else true()
associationld attribute.

The attribute(@associationType) shall have as many
values as the number of identifiers declared in the @

if (@associat

associationType,' ') satisfies string-length($x)= 4))

then false()

ionType and not(every $x in tokenize(@

Ise true() reference type.

The value of the attribute @associationType shall be
the 4 characters codes defined in ISOBMFF fro the track

if (@associat
associationT)
then false() ¢

onType and not(every $x in tokenize(@
rpe,' ') satisfies string-length($x)= 4))
Ise true()

Representation(s) indicated in Representation@ass
tionld is(are) not present

bcia-

A.4.4 MPI

A4.41 Ge

The following commands are used to transform the validation schema.

NOTE Th

java -jar g

-o:tmp/new_schemal.sch -xsl:schematron/iso dsdl inc¥ude.xsl
java -jar slaxon/saxon9.jar -versionmsg:off -s:tmp/newsschemal.sch

-o:tmg/new schema2.sch -xsl:schematron/iso abstréct expand.xsl
java -jar sfxon/saxon9.jar -versionmsg:off -s:tmp/new schema2.sch

—o:outg

The first tw|
stylesheet,
description.

The following MPD examples are split up as*following:

exampld
comma
output g

descript]

A.4.4.2 Examplel

) examples for conformance checking

neral

e validation schema is called schematron.xsd.

axon/saxon9.jar —-versionmsg:off -s:schematron,xsd

put/val schema.xsl -xsl:schematron/isosVrl for xsltl.xsl

p commands resolve inclusions and abstractions. The last command generates the
vhich can then be applied to the XML’ description. The command generates an XSL

XML;
d to validate the example;
enerated during the validation;

ion of errefieous output (relevant parts).

ex01.mpdi

XSLT
T 1.0

g Awalid DASH MPD and theresnltisresiilt ex01 .xml. The command usedisasfo

lows:

java -jar s
—o:out

axon/saxon9.jar -versionmsg:o0ff -s:examples/ex01.mpd
put/result ex0l.xml -xsl:output/val schema.xsl

A.4.4.3 Example 2

ex02.mpdis an invalid DASH MPD and the resultis result ex02.xml. The error occurs in the MPD.
The command used is as follows:

java -jar s
—o:out

axon/saxon9.jar —-versionmsg:off -s:examples/ex02.mpd
put/result ex02.xml -xsl:output/val schema.xsl

The validation erroris shown in thelines 19 to 22. Lines 19 and 20 show a failed assertion. The test which

failed is also

34

shown: “if

(Qtype "dynamic' and not (@GavailabilityStartTime))

then
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false ()
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else true ()" Line 21 shows the error message “If MPD is of type

availabilityStartTime shall be defined.”

A4.4

4 Example 3

-2:2017(E)

"dynamic"

ex03.mpd isaninvalid DASH MPD and the resulti result ex03.xml. The error occurs in the MPD.

The c

Jjava

ommand used is as follows:

-jar saxon/saxon9.jar -versionmsg:off -s:examples/ex03.mpd
-o:output/result ex03.xml -xsl:output/val schema.xsl

The validation error is shown in the lines 19 to 22. Lines 19 and 20 define a failed assertion. The test

which failed is also shown: “i f

fals
timg

A4.4

ex04
occut

Jjava

The
first
med i
mess
defin
med i
elss
defin

A4.4

ex05
MPD.

Jjava

The ¥

(Gtype "static' and @timeShiftBufferbe
e () else true ()" Line 21 shows the error message: ~”If MPD is of gype
ShiftBufferDepth shall not be defined.“

L5 Example 4

.mpd is an invalid DASH MPD and the resultis result ex04.xml.There are two
in the MPD. The command used is as follows:

-jar saxon/saxon9.jar -versionmsg:off -s:examples/ex04\.mpd
-o:output/result ex04.xml -xsl:output/val schema.xgl

ralidation errors are shown in the lines 19 to 22 and-lines 23 to 26. Lines 19 and
failed assertion. The test which failed is also shown“If (Qtype "static'
aPresentationDuration)) then false\) else true()”. Line 21 shoj
hge: “Tf MPD is of type "static™ ‘mediaPresentationDuration
ed.” Furthermore, there is another failed.assertion shown in lines 23 and 24: “i
aPresentationDuration) and not(@minimumUpdatePeriod)) then
true () “ Line 25 shows the error message: “If mediaPresentationDurati
ed for the MPD minimumUpdatePeriod shall be defined or vice vsg

L6 Example 5

.mpd is an invalid DASHCMPD and the result is result ex05.xml. The error
The command used is ds follows:

-jar saxon/saxond.\jar -versionmsg:off -s:examples/ex05.mpd
-o:output/resultyex05.xml -xsl:output/val schema.xsl

alidation error-is shown in the lines 19 to 22. Lines 19 and 20 show a failed assert

bth) then
"static"

brrors which

20 show the
hnd not (@
s the error
shall be
f (not (@

false ()
n 1is not

”

rsa.

ccurs in the

jon. The test

which failed is@lso shown: “if (@type = 'static’ and descendant::dash:P¢riodll]/@
staft and (years-from-duration (descendant: :dash:Pefriod[1]/@
stadt) + months-from-duration (descendant: :dash:Period[]|] /@start)
+ days-from-duration (descendant: :dash:Period[1]/@start) + hours-
from=duration(descendant::dash:Period[l]/@dstart) + minutes—-from-—
duration (descendant: :dash:Period[1l]/@start) + seconds—-from-
duration (descendant::dash:Period[1]/@start)) &gt; 0) then false() else
true ()" Line 21 shows the error message: “If MPD is of type "static" and the first

period has a start attribute the start attribute shall be zero.”

A.4.4.7 Example 6

ex06.mpd is an invalid DASH MPD and the resultis result ex06.xml. There are two errors which
occur in the MPD. The command used is as follows:

Jjava

-jar saxon/saxon9.jar -versionmsg:off -s:examples/ex06.mpd
-o:output/result ex06.xml -xsl:output/val schema.xsl

© ISO/IEC 2017 - All rights reserved
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The validation errors are shown in the lines 19 to 22 and lines 23 to 26. Lines 19 and 20 show the

first failed assertion. The test which failed is also shown: “if

mediaPres

message: “If MPD

defined.” F
"static’

error message: “If MPD is of type

defined.”

(@type "static'
else true ()" Line 21 shows the
shall

entationDuration)) then false()
is of type "static” mediaPresentationDuration
urthermore, there is another failed assertion shown in lines 23 and 24: “if
and @minimumUpdatePeriod) then false()
"static"

A.4.4.8 Example 7

(Etype
else true ()" Line 25 shows the
minimumUpdatePeriod shall not be

and not (@

error
be

ex07.mpd [is an invalid DASH MPD and the result is result ex07.xml. The error occurs In the
Period. The gommand used is as follows:
java -jar slaxon/saxon9.jar -versionmsg:off -s:examples/ex07.mpd

-o:outjput/result ex07.xml -xsl:output/val schema.xsl
The validatipn error is shown in the lines 21 to 24. Lines 21 and 22 show a failed assertion. Thg test
which failed|is also shown: “if (string(@bitstreamSwitching) = 'true” and strihg(c
hild::daslh:AdaptationSet/@bitstreamSwitching) = 'false') then false() plse
true ()" Lihe 23 shows the error message: “If bitstreamSwitchingis set to true|all
bitstreamSwitching declarations for AdaptationSet within this Period shall
not be set to false)
A.4.49 Example 8
ex08.mpd Is an invalid DASH MPD and the result is res¥lt ex08.xml. The error occurs in the
Period. The fommand used is as follows:
java -jar slaxon/saxon9.jar -versionmsg:off -s:examples/ex08.mpd

-o:outlput/result ex08.xml -xsl:output/vaklschema.xsl
The validatipn error is shown in the lines 22 t0.25. Lines 22 and 23 show a failed assertion. The test
which failed|is also shown: “1f ((@id =,~preceding::dash:Period/Q@id)) then falpe()
else truel() “. Line 24 shows the error. message: “The id of each Period shall be unique.”
A.4.4.10 Example 9
ex09.mpd Is an invalid DASHSMPD and the result is result ex09.xml. The error occurs in the
Period. Th¢ command used js‘as follows:
java -jar slaxon/saxon9syar -versionmsg:off -s:examples/ex09.mpd

-o:outjput/resulex09.xml -xsl:output/val schema.xsl
The validatipn error is shown in the lines 22 to 25. Lines 22 and 23 show a failed assertion. The
teﬁ\NhkhiFﬂedisahoshown:"if ((years-from-duration (@start) + months-flrom-
duration((&ci—:rﬁ—\ + r*];:yc—'f:-rr\m—rqn-r;ﬁ--imn((acﬁ—:nfi-\ + hours—from-durati n(@
start) + minutes-from-duration (@start) + seconds-from-duration (@
start)) &gt; (years-from-duration (following-sibling::dash:Period/@
start) + months-from-duration (following-sibling::dash:Period/@start)
+ days-from-duration (following-sibling::dash:Period/@start) + hours-
from-duration (following-sibling: :dash:Period/@start) + minutes-from-
duration(following-sibling: :dash:Period/@start) + seconds-from-
duration(following-sibling::dash:Period/@start))) then false () else

true ()" Line 24 shows the error message: “Periods shall be physically ordered in the

MPD file 1

36

n increasing order of their start time.”
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ex10.mpd

ISO/IEC 23009

.11 Example 10

AdaptationSet. The command used is as follows:

Jjava

-jar saxon/saxon9.jar -versionmsg:off -s:examples/ex10.mpd
-o:output/result exl0.xml -xsl:output/val schema.xsl

-2:2017(E)

is an invalid DASH MPD and the result is result ex10.xml. The error occurs in the

The validation error is shown in the lines 24 to 27. Lines 24 and 25 show a failed assertion. The test

which failed is also shown: “if

id)

(eid
else true()”. Line 26 shows the error message: “The

= preceding-sibling::dash:Adapta
then false /() id

AdaptationSet within a Period shall be unique.”

tionSet/Q@
of each

A4.4

ex1]
Adad

Java

The ¥

which failed is also shown: “i £

or
par
Line
reps

A.4.4

ex1Z
Adag

Jjava

The ¥

which failed is also shown: (if

prof
heid
ant:
entd
tati
ion

seqgr
(Qmg

.12 Example 11

.mpd is an invalid DASH MPD and the result is result ex11.xml. The error g
tationSet. The command used is as follows:

-jar saxon/saxon9.jar -versionmsg:off -s:examples/exll.mpd
-o:output/result exll.xml -xsl:output/val schema.xsl

alidation error is shown in the lines 23 to 26. Lines 23 and 24show a failed assert
((@lang descendant: :dash:ContentCompone
@contentType descendant: :dash:ContentCemponent/@contentTyg
descendant::dash:ContentComponent/@pax)’) then false() els
D5 shows the error message: “Attributes fromw, the AdaptationSet shal
ated in the descendanding ContentComponent elements.”

113 Example 12

.mpd is an invalid DASH MPD and the(result is result ex12.xml. The error g
tationSet. The command used is as\follows:

-jar saxon/saxon9.jar -versionmsg:off -s:examples/ex12.mpd
-o:output/result exl2.xml -®sl:output/val schema.xsl

alidation error is shown.in the lines 23 to 26. Lines 23 and 24 show a failed assert
((@profiles and descendant::dash:Represe
les) or (@width and descendant::dash:Representation/Q@width
ht and desceddant::dash:Representation/@height) or (@sar an
:dash:Representation/@sar) or (@frameRate and descendant::da
tion/Q@frameRate) or (QaudioSamplingRate and descendant::dash|
on/@audhoSamplingRate) or (@mimeType and descendant::dash:Re
@mimeType) or (@segmentProfiles and descendant::dash:Represe
entProfiles) or (@codecs and descendant::dash:Representation/(@d
x¥mumSAPPeriod and descendant::dash:Representation/@maximumS

or

ccurs in the

jon. The test
nt/@lang)
e) or (@

true ().
1 not be

=)

ccurs in the

jon. The test
ntation/Q@
1) or (@
1 descend
sh:Repres
:Represen
presentat
ntation/@
odecs) or
APPeriod)

@startWithSAP and descendant::dash:Representation/Q@startWithy

AP) or (@

maxPlayoutRate and descendant::dash:Representation/@maxPlayoutRate)
codingbDependency and descendant::dash:Representation/@codingDependency)
(@scanType

and descendant::dash:Representation/@scanType))

then

or (@
or
false ()

else true ()”. Line 25 shows the error message: “Common attributes for AdaptationSet
and Representation shall either be in one of the elements but not in both.”

A.4.4.14 Example 13

ex13.mpd is an invalid DASH MPD and the result is result ex13.xml. There are two errors
occurring in AdaptationSet. The command used is as follows:

java -jar saxon/saxon9.jar -versionmsg:off -s:examples/ex13.mpd
-o:output/result exl3.xml -xsl:output/val schema.xsl
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The validation errors are shown in the lines 23 to 26 and lines 27 to 30. Lines 23 and 24 show the first
failed assertion. The test which failed is also shown: “if ((@minWidth &gt; @maxWidth) or
(@minHeight &gt; @maxHeight) or (@minBandwidth &gt; @maxBandwidth)) then
false () else true ()" Line 25 shows the error message: “Each minimum value (minWidth,
minHeight, minBandwidth) shall be larger than the maximum value.” Furthermore,
there is another failed assertion shown in lines 27 and 28: “if (descendant::dash:Represent
ation/@bandwidth &1lt; @minBandwidth or descendant::dash:Representation/@
bandwidth &gt; @maxBandwidth) then false() else true ()" Line 29 shows the error
message: “The value of the bandwidth attribute shall be in the range defined
by the AdaptationSet.”

A.4.4.15 Example 14

ex14.mpd Is an invalid DASH MPD and the result is in result ex14.xml. There arejtwo drrors
occurring in|]AdaptationSet. The command used is as follows:

java -jar slaxon/saxon9.jar -versionmsg:off -s:examples/ex14.mpd
-o:outlput/result exld.xml -xsl:output/val schema.xsl

The validatipn errors are shown in the lines 23 to 26 and lines 27 to 30. Lines 23 and 24 show thg first
failed asserflion. The test which failed is also shown: “if (descendan¥%:dash:Represenftati
on/Q@widthl &lt; @minWidth or descendant::dash:Represgntation/@width &gf; @
maxWidth)| then false() else true ()" Line 25 shows the €rror message: “The valug of
the width| attribute shall be in the range defined By the AdaptationSet.”|Lines
27 and 28 sHow the second failed assertion. The second test which'failed is also shown: “1f (depgcen
dant::dash:Representation/Q@height &lt; @minH&Ight or descendant::dash:Repr
esentation/QRheight &gt; @maxHeight) then false () else true ()’ Line 29 shows the
error message: “The value of the height attriblite shall be in the range defined
by the AdaptationSet.”

A.4.4.16 Example 15

ex15.mpd [ is an invalid DASH MPD and_the result is result ex15.xml. There are two drrors
occuring, ong in the Period and one in theAdaptationSet. The command used is as follows:

java -jar sjaxon/saxon9.jar -versigumsg:off -s:examples/ex15.mpd
—o:outjput/result exl5.xml “x3l:output/val schema.xsl

The validatipn are shown in lines 21 to 24 and lines 27 to 30. Lines 21 and 22 show the first failed
assertion. The test which failedisalso shown: “1 £ (not (descendant-or-self::dash:Base[JRL)
and not (gescendant-gr=self::dash:SegmentTemplate) and not (descendantfor-
self::dash:Segmenthist)) then false() else true ()" Line 23 shows the error megsage:
“At leasy one BaseURL, SegmentTemplate or SegmentList shall be defined
in Period, AdapbationSet or Representation.” Lines 27 and 28 show the second failed
assertion. T:J)e seeond test which failed is also shown: “if (count (child::dash:Represenftati

on)=0) tHer,Ffalse() else true ()" Line 29 shows the error message: “An AdaptatiophSet
shall havle™&t least one Representation element.”

A.4.4.17 Example 16

ex16.mpd is an invalid DASH MPD and the result is result ex16.xml. The error occurs in the
ContentComponent. The command used is as follows:

java -jar saxon/saxon9.jar -versionmsg:off -s:examples/ex16.mpd
-o:output/result exl6.xml -xsl:output/val schema.xsl

The validation error is shown in lines 27 to 30. Lines 27 and 28 show a failed assertion. The test
which failed is also shown: “1f (@id = preceding-sibling::dash:ContentComponent/Q@
id) then false() else true()"“ Line 29 shows the error message: “The id of each
ContentComponent within an AdaptationSet shall be unique.“
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A.4.4.18 Example 17

ex17.mpd shows an invalid DASH MPD with the result in result ex17.xml. There is one error
occurring in Representation. The command used is as follows:

java -jar saxon/saxon9.jar -versionmsg:off -s:examples/ex17.mpd
-o:output/result exl7.xml -xsl:output/val schema.xsl

Thevalidationerrorisshowninthelines26to 29..Lines 26 and 27 defined thefirstfailed assertion. The test
which failedisalso shown: “if (not (@mimeType) and not (parent::dash:AdaptationSet/@
mimeType)) then false() else true()”. Line 38 shows the error message “Either the
Representation or the containing AdaptationSet shall have the mimeType
attygibute.”

A.4.419 Example 18

ex1§.mpd shows an invalid DASH MPD with the resultin result ex18.xmlCThe error pccurs in the
SubHepresentation. The command used is as follows:

java |-Jjar saxon/saxon9.jar -versionmsg:off -s:examples/ex18.mpd
-o:output/result exl18.xml -xsl:output/val schema.xsl

The validation error is shown in the lines 28 to 31. Lines 28 and™29 show a failed assertjon. The test
which failed is also shown: “if (Qlevel and not (@bawmdwidth)) then falge() else
trud ()" Line 30 shows the error message “If the level attribute is defiled for a
SubHepresentation also the bandwidth attribute shall be defined.”

A.4.420 Example 19

ex19.mpd shows an invalid DASH MPD with the result in result_ex19.xml. The error dccurs in the
SegnlentTemplate. The command used is asfollows:

java |-jar saxon/saxon9.jar -versionmsg:off -s:examples/ex19.mpd
-o:output/result exl9.xml -xsiwOutput/val schema.xsl

The validation error is shown in thelines 29 to 32. Lines 29 and 30 show a failed assertjon. The test
which failed is also shown: “i-f(;* (not (@duration) and not(child::dash:SegmentTimel
ine)|) then false() else true()”. Line 31 shows the error message “If more| than one
Medila Segment is pxresent the duration attribute or SegmentTimelinfe element
shalll be present.

A.4.421 Example20

ex2(.mpd shows an invalid DASH MPD with the resultin result ex20.xml.The error pccurs in the
SegnlentTemplate. The command used is as follows:

java [+J@r saxon/saxon9.jar -versionmsg:off -s:examples/ex20.mpd
—O.OULpuUt/7/result < U. XML = L.OULtpuUut al SCIICHd. L

The validation error is shown in the lines 29 to 32. Lines 29 and 30 show a failed assertion. The test
which failed is also shown: “if (@duration and child::dash:SegmentTimeline) then
false () else true ()”. Line 31 shows the error message “Either the duration attribute
or SegmentTimeline element shall be present but not both.”

A.4.4.22 Example 21

ex21.mpd shows an invalid DASH MPD with the result in result ex21.xml. The error occurs in
the SegmentTemplate. The command used is as follows:

java -jar saxon/saxon9.jar -versionmsg:off -s:examples/ex21.mpd
-o:output/result ex2l.xml -xsl:output/val schema.xsl
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The validation error is shown in the lines 29 to 32. Lines 29 and 30 show a failed assertion. The

test which failed is also shown: “if
else true ()”. Line 31 shows the error message “If indexRange is not present

false ()
indexRang

(not (@indexRange) and @indexRangeExact)

eExact shall not be present.”

A.4.4.23 Example 22

then

ex22 .mpd shows an invalid DASH MPD with the result in result ex22.xml. There are two errors

occurring in

java -jar s
—o:out

SegmentTemplate. The command used is as follows:

axon/saxon9.jar -versionmsg:off -s:examples/ex22.mpd

ml chema

The validati¢n errors are shown in the lines 30 to 33 and lines 35 to 38. Lines 30 and 31 definedthd

failed assert
initialig
" \$Time
message “Nqg
the init
test which f3
"\ $Number]
[P\ST*) 2\
SNumber$

attribute|.

A.4.4.24 Example 23

ex23.mpd S
occurring in

java -jar g
—o:outg

The validati
first failed :
(matches (
bitstream
Line 32 shoy
be inclu
second faile
(matches (
bitstream
Line 37 s
shall be

out/resyulf o 22 1

1 output /s al

(@initialization and (match
or matches (@initiglizat

ion. The test which failed is also shown: “if
ation, "\SNumber (%$. [*\S]*)?2\S")
S.[M\S]*)?\S’" ))) then false() else true()"“ Line 32'shows the
ither SNumber$ nor the $Time$ identifier shall &~ included
lalization attribute.” Lines 35 and 36 defined the second failed assertion
iiled is also shown: “if (Qinitialization and (matche&s,(@initializat
(%.[~\S]*)2\$") or matches (@initializd¥ion, "\STim
$'))) then false() else true()”. Line 37 showsthé error message “Nei
nor the $Time$ identifier shall be includée) in the initializa

”

hows an invalid DASH MPD with the result innresult ex23.xml. There are two g
SegmentTemplate. The command used.isas follows:

axon/saxon9.jar -versionmsg:off -g:iexamples/ex23.mpd
put/result ex23.xml -xsl:output/wa@l schema.xsl

bn errors are shown in the lines 30 to 33 and lines 35 to 38. Lines 30 and 31 defing
issertion. The test which failed is also shown: “if (@bitstreamSwitching
@bitstreamSwitchings "\$Number (%. [*\S$]*)?2\$") or match
Switching, '"\S$Tifne %.["\$]1*)2\$'))) then false() else tru
vs the error message “Neither S$Number$ nor the $Time$ identifier s
jed in the BitstreamSwitching attribute.” Lines 35 and 36 define
1 assertion. The test which failed is also shown: “if (@bitstreamSwitching
@bitstreamSwitching, "\SNumber (%$. [*\$]*)?2\$") or match
Switchinmgy® '\S$Time (%.["\$]1*)2\$"))) then false() else true(
hows thg“error message ~”Neither $Number$ nor the $Time$ ident
inclwded in the bitstreamSwitching attribute.”

A.4.4.25 Example 24

b first
s (@
ion,
error
I in
. The
ion,
(
ther
tion

o

(5.

Irrors

d the
and
s (@
e ().
hall
d the
and
es (@
)~

ifier

ex24 .mpd shows an invalid DASH MPD with the resultin result ex24.xml.The error occurs in the

SegmentLi

java -jar s
—-o:out

st. The command used is as follows:

axon/saxon9.jar -versionmsg:off -s:examples/ex24.mpd
put/result ex24.xml -xsl:output/val schema.xsl

The validation error is shown in the lines 30 to 33. Lines 30 and 31 show a failed assertion. The test

which failed is also shown: “if (not (Qduration) and not (child::dash:SegmentTimel
ine)) then if (count(child::dash:SegmentURL) &gt; 1) then false() else
true () else true ()” Line 32 shows the error message “If more than one Media Segment
is present the duration attribute or SegmentTimeline element shall be
present.”
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ex25.mpd shows an invalid DASH MPD with the resultin result ex25.xml. The error occurs in the
SegmentList. The command used is as follows:

Jjava

-jar saxon/saxon9.jar -versionmsg:off -s:examples/ex25.mpd
—o:output/result ex25.xml -xsl:output/val schema.xsl

The validation error is shown in the lines 30 to 33. Lines 30 and 31 show a failed assertion. The test

which failed is also shown: “if

(@duration and child::dash:SegmentTimeline)

then

false () else true ()“ Line 32 shows the error message “Either the duration attribute
or SegmentTimeline element shall be present but not both.”

A4.4

ex24
the s

Java

The
test
fals
indg

A4.4

ex2]
Seqgr

Jjava

The ¥
first
and
or

or

(chi
elssq
Seqgn

36 apd 37 defined the second failed assertion. The test which failed is also shown:

inds
the e
pred

.27 Example 26

.mpd shows an invalid DASH MPD with the result in result ex26.xmI) Fhe erj
cgmentList. The command used is as follows:

-jar saxon/saxon9.jar -versionmsg:off -s:examples/ex26.mpd
-o:output/result ex26.xml -xsl:output/val schema.xsl

balidation error is shown in the lines 30 to 33. Lines 30 and(31 show a failed as
vhich failed is also shown: “if (not (@indexRange) @nd @indexRangeExa
e () else true ()" Line 32 shows the error message “Zf indexRange is no
xRangeExact shall not be present.”

128 Example 27

.mpd shows an invalid DASH MPD with the resultin result ex27.xml. The errorg
entBase and another in Representation. The command used is as follows:

-jar saxon/saxon9.jar -versionmsg:off -s:examples/ex27.mpd
-o:output/result ex27.xml -xsl:output/val schema.xsl

alidation errors are shown in the'lines 26 to 29 and lines 36 to 39. Lines 26 and 27
failed assertion. The test whieh failed is also shown: “if ((child::dash:Se
child: :dash:SegmentTemplate and child: :dash:Seq
(child::dash:SegmentBase and child::dash:Segment
(child: :dash:SegmentBase and child::dash:SegmentLisg
1d: :dash:SegméntTemplate and child::dash:SegmentList)) ther
true () “. Line’ 28 shows the error message “At most one of Seq
entTemplate” and SegmentList shall be defined in Representat]
i
xRangé))* and QRindexRangeExact) then false() else true()“ Li
Fror message “If indexRange is not present indexRangeExact shal
emt’

or occurs in

sertion. The
ct) then
t present

occur in the

defined the
gmentBase
mentList)
Template)
t) or

false ()
mentBase,
ion.” Lines
f (not (@
ne 38 shows
1 not be

A4.4

.29 Example 28

ex28.mpd shows an invalid DASH MPD with the resultin result ex28.xml.The error occurs in the
SegmentTimeline. The command used is as follows:

Jjava

-jar saxon/saxon9.jar —-versionmsg:off -s:examples/ex28.mpd
-o:output/result ex28.xml -xsl:output/val schema.xsl

The validation error is shown in the lines 33 to 36. Lines 33 and 34 show a failed assertion. The

test which failed is also shown: “if

((1f (ancestor::dash:*[1]/@timesca

le) then

(child::dash:S/@d div ancestor::dash:*[1]/@timescale) else child::dash:S/Qd)

&gty
_|_

days-from-duration (ancestor::dash:MPD/@maxSegmentDuration)

(years-from-duration (ancestor::dash:MPD/@maxSegment
months-from-duration (ancestor: :dash:MPD/@maxSegmentDuratio
_I_
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from-duration (ancestor: :dash:MPD/@maxSegmentDuration) + minutes-
from-duration (ancestor: :dash:MPD/@maxSegmentDuration) + seconds-from-
duration (ancestor: :dash:MPD/@maxSegmentDuration))) then false () else

true ()”. Line 35 shows the error message “The d attribute of a SegmentTimeline shall
not exceed the value give by the MPD maxSegmentDuration attribute.”

A.4.4.30 Example 29

ex29.mpd shows an invalid DASH MPD with the resultin result ex29.xml.The error occurs in the
ProgramInformation. The command used is as follows:

java -jar s on/saxon9 Jaxr —or 1r\nmr:r;r'r\F'F —S:o :mp'ln ox29 mrwr‘]

-o:outlput/result ex29.xml -xsl:output/val schema.xsl

The validatipn error is shown in the lines 35 to 38. Lines 35 and 36 show a failed assertion? The test
which failed is also shown: “if (count (parent::dash:MPD/dash:ProgramIffoermatfion)
&gt; 1 and not(@lang)) then false() else true ()" Line 37 shows the etior message “If
more than one ProgramInformation element is given each ProgramInformafion
element shall have a lang attribute.”

A.4.4.31 Example 30

ex30.mpd ghows a valid DASH MPD with the result in result ex88:xml. The error occurs in the
FramePacking. The command used is as follows:

java -jar slaxon/saxon9.jar -versionmsg:off -s:examples/ex30.mpd
-o:outlput/result ex30.xml -xsl:output/val schemas«xsl

The validatipn error is shown in the lines 45 to 48. Lines-45.and 46 show a failed assertion. Thg test

which failed|is also shown: “1f (not (@value = '0'¢Q¥r Qvalue = 'l' or @value = '2' or
@value = ['3' or @value = '4' or @value =,"5' or @value = '6')) then falge()
else truq()“ Line 47 shows the error message “The value of FramePacking shall be 0

to 6 as defined in ISO/IEC 23001-8.“

A.4.4.32 Example 31

ex31.mpd ghows an invalid DASH MPDwith the resultin result ex31.xml. The error occurs |n the
ContentPrjotection. The commdnd used is as follows:

java -jar slaxon/saxon9.jar sversionmsg:off -s:examples/ex31.mpd
-o:outjput/result ex31.xml -xsl:output/val schema.xsl

The validatipn error is.shown in the lines 35 to 38. Lines 35 and 36 show a failed assertion. The
test which flailed is alse*shown: “if ((@schemeIdUri = 'urn:mpeg:dash:mpdprotpcti
on:2011")| andnot (string-length (@value) = 4)) then false() else true()"“
Line 37 shoys the'error message “The value of ContentProtection shall be the| 4CC
contained in,the Scheme Type Box.”

A.4.4.33 Example 32

ex32 .mpd shows an invalid DASH MPD with the resultin result ex32.xml. The error occurs in the
ContentProtection. The command used is as follows:

java -jar saxon/saxon9.jar -versionmsg:off -s:examples/ex32.mpd
-o:output/result ex32.xml -xsl:output/val schema.xsl

The validation error is shown in the lines 35 to 38. Lines 35 and 36 show a failed assertion. The

test which failed is also shown: “if ((@schemeIdUri = ‘'urn:mpeg:dash:13818:1:CA
descriptor:2011') and not(string-length(@value) = 4)) then false() else
true ()”. Line 37 shows the error message “The value of ContentProtection shall be

the 4-digit lower-case hexadecimal Representation.”

42 © ISO/IEC 2017 - All rights reserved


https://iecnorm.com/api/?name=7e609a83baeebd59ae2ee260d684e348

ISO/IEC 23009

A.4.4.34 Example 33

-2:2017(E)

ex33.mpd shows an invalid DASH MPD with the resultin result ex33.xml.The error occurs in the
Role. The command used is as follows:

Jjava

-jar saxon/saxon9.jar -versionmsg:off -s:examples/ex33.mpd
—o:output/result ex33.xml -xsl:output/val schema.xsl

The validation error is shown in the lines 36 to 39. Lines 36 and 37 show a failed assertion. The test

which failed is also shown: “if ((@schemeIdUri = 'urn:mpeg:dash:role:2011') and
not (@value = 'caption' or @value = 'subtitle' or @value = 'main' or (@value
= 'alternate' or (@value = 'supplementary' or @value = 'commentary' or @
valgye = 'dub')) then false else true()’. Line 58 shows the error message "[The value
of Hole (role) shall be caption, subtitle, main, alternate, suppllementary,
comnlentary or dub.”
A.4.435 Example 34
ex34.mpd shows an invalid DASH MPD with the resultin result ex34, xml. The error pccurs in the
Rold. The command used is as follows:
java |-Jjar saxon/saxon9.jar -versionmsg:off -s:examples/ex34 mpd

-o:output/result ex34.xml -xsl:output/val schema.xsl
The validation error is shown in the lines 37 to 40. Lines 3% and 38 show a failed assertjon. The test

which failed is also shown: “i f ((@schemeIdUri = 'urn:mpeg:dash:stereoid:2

not (starts-with(@value, 'l1l') or starts~with (@value, 'r'))) ther

elsq true()“ Line 39 shows the error message “The value of Role (stereo

stafdt with '1' or 'r'.

A.4.4.36 Example 35

ex3Y.mpd shows a valid DASH MPD with the result in result ex35.xml. The commajl

follows:

java |-jar saxon/saxon9.jar -vdrsionmsg:off -s:examples/ex35.mpd
-o:output/result ex35:xml -xsl:output/val schema.xsl

A.4.4.37 Example 36

ex34§.mpd shows an invalid DASH MPD with the resultin result ex36.xml. The error

MPD. [The command used is as follows:

java |-jar sax@n/saxon9.jar -versionmsg:off -s:examples/ex36.mpd
-—o:outpgUt/result ex36.xml -xsl:output/val schema.xsl

The yalidation error is shown in the lines 19 to 22. Lines 19 and 20 show a faild

011') and
n false ()
id) shall

nd used is as

bccurs in the

d assertion.

@profiles,

The test/which failed is also shown: “if (not (@profiles) or (contains (
'urn:mpeg:dash:proiile:Isoff-on-demand:Z011 ") or contains (
'urn:mpeg:dash:profile:isoff-1ive:2011") or contains (
'urn:mpeg:dash:profile:isoff-main:2011"') or contains (@profiles, '
dash:profile: full:2011") or contains (@profiles, 'urn:mpeg:dash:pro
main:2011") or contains (@profiles, 'urn:mpeg:dash:pro
simple:2011"))) then true() else false()" Line 21 shows the error m

@profiles,
@profiles,
urn:mpeg:
file:mp2t-
file:mp2t-
essage “The

On-Demand profile shall be identified by the URN "urn:mpeg:dash:profile:isoff-

on-demand:2011".
"urn:mpeg:dash:profile:isoff-1ive:2011".

by t

identified by the URN "urn:mpeg:dash:profile:full:2011".

shal

The 1live profile shall be identified by
The main profile shall be

he URN "urn:mpeg:dash:profile:isoff-main:2011".

1 be identified by the URN

the URN
identified

The full profile shall be
The mp2t-main profile
"urn:mpeg:dash:profile:mp2t-main:2011".

The

mp2t-simple profile shall be identified by the URN "urn:mpeg:dash:profile:mp2t-
simple:2011".)”
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A.4.4.38 Example 37

ex37.mpd shows an invalid DASH MPD with the resultin result ex37.xml. There are two errors
occurring, one in the MPD and one in the ContentProtection. The command used is as follows:

java -jar saxon/saxon9.jar -versionmsg:off -s:examples/ex37.mpd
-o:output/result ex37.xml -xsl:output/val schema.xsl

The validation errors are shown in the lines 19 to 22 and lines 41 to 44. Lines 19 and 20 defined the
first failed assertion. The test which failed is also shown: “if  (not (contains (Qprofiles,
'urn:mpeg:dash:profile:isoff-on-demand:2011")) or not (@type) or @
type='static') then true() else false()”. Line 21 shows the error message “For On-
Demand piofile, the MPD @type shall be "static".” Lines 41 and 42 defined the,s¢cond
failed assertjion. The test which failed is also shown: “if ((@schemeIdUri = 'urn:mped:dpsh:
mpd4protedtion:2011"') and not (string-length (@value) = 4)) then falsed) Else
true () “ Lipe 43 shows the error message “The value of ContentProtection),shall be
the 4CC dontained in the Scheme Type Box.”

A.4.4.39 Example 38

ex38.mpd [shows an invalid DASH MPD with the resultin result ex38xml. The error occufrs in
the ContenfpProtection. The command used is as follows:

java -jar slaxon/saxon9.jar -versionmsg:off -s:examples/ex38,mpd
-o:outjput/result ex38.xml -xsl:output/val schema.xsl

The validatign error is shown in the lines 37 to 40 and lines 37 to*38. Lines 37 and 38 defined the failed
assertion. The test which failed is also shown: “if ((@sckemeIdUri = 'urn:mpeg:dash|:mp4
protectign:2011"') and not(string-length/ (@walue) = 4)) then false() Else
true () “ Lipe 39 shows the error message “The value of ContentProtection shall be
the 4CC dontained in the Scheme Type BOX.“

A.4.4.40 Example 39

ex39.mpd ghows an invalid DASH MPD with'the resultin result ex39.xml.The error occurs |n the
Representlation. The command used-isas follows:

java -jar slaxon/saxon9.jar -versiodnmsg:off -s:examples/ex39.mpd
-o:outlput/result ex39.xml -xsl:output/val schema.xsl

The validation error is shewn in the lines 26 to 27. Lines 26 and 27 defined the failed

assertion. The test which failed is also shown: “if (not (child: :dash:SegmpntT
emplate or parent::dash:AdaptationSet/dash:SegmentTemplate or
ancestor:|:dashy{Period/dash:SegmentTemplate) and (contains (@profiles,
'urn:mpeq|: dashprofile:isoff-1ive:2011"') or contains(ancestor::dash:MpPD/Q@
profiles, Yien:mpeg:dash:profile:isoff-1ive:2011") or contains (parenf::d
ash:Adaptlat¥onSet/@profiles, 'urn:mpeg:dash:profile:isoff-1ive:2011]")))

then false() else true()"“ Line 30 shows the error message “For live profile, the
SegmentTemplate element shall be present on at least one of the three
levels, the Period level containing the Representation, the Adaptation Set
containing the Representation, or on Representation level itself.”

A.4.4.41 Example 40

ex40.mpd shows an invalid DASH MPD with the result in result ex40.xml. The error occurs in
the SegmentTemplate. The command used is as follows:

java -jar saxon/saxon9.jar -versionmsg:off -s:examples/ex40.mpd
-o:output/result ex40.xml -xsl:output/val schema.xsl
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The validation erroris shown in the lines 29 to 32. Lines 29 and 30 show a failed assertion. The test which

failed is also shown: “if (matches (@media, '\SRepresentationID%.[”\$]1*\S$')) then
false() else true()~"”. Line 31 shows the error message ~”$RepresentationID$

shall not have a format tag.”

A4.4

42 Example 41

ex41.mpd shows an invalid DASH MPD with the result in result ex41.xml. The error occurs in

the P

Jjava

eriod. The command used is as follows:

-jar saxon/saxon9.jar -versionmsg:off -s:examples/ex41l.mpd

—ocountput/re nlt ex4] ml - '\-mnfpnf val chema 1

The ¥
test
not
self

ralidation error is shown in the lines 21 to 24. Lines 21 and 22 show a failed\as
Wwhich failed is also shown: “if (not (descendant-or-self::dashtBase
descendant-or-self::dash:SegmentTemplate) and notl(desce
::dash:SegmentList)) then false() else true ()" Line 23-shows the er

sertion. The
URL) and
ndant-or-
ror message

“At |Least one BaseURL, SegmentTemplate or SegmentList(shall be fefined in
Perilod, AdaptationSet or Representation.”
A.4.443 Example 42
ex42mpd shows an invalid DASH MPD with the result in result_ex42.xml. The error dccurs in the
AdaptationSet. The command used is as follows:
java|-jar saxon/saxon9.jar -versionmsg:off -s:exampfles/ex42.mpd

-o:output/result ex42.xml -xsl:output/val /schema.xsl
The validation error is shown in the lines 23 to.26: Lines 23 and 24 show a failed agsertion. The
test which failed is also shown: “if ((child::dash:SegmentBase and child::dash:SegmlentTemplate
and | child::dash:SegmentList) or (child::dash:SegmentBase and child::dash:SegmgntTemplate)
or (¢hild::dash:SegmentBase and child::dash:SegmentList) or (child::dash:SegmentTgmplate and
childj:dash:SegmentList)) then false() elsé‘true()“ Line 25 shows the error message “At|most one of

SegmentBase, SegmentTemplate and SegmentList shall be defined in AdaptationSet.”

A4.4

ex43
folloy

Jjava
-0:04

A4.4

exdd
the s

.44 Example 43

.mpd shows a valid DASH MPD with the resultin result ex43.xml. The comma
Vs:

-jar saxon/saxon®.jar -versionmsg:off -s:examples/ex43.mpd
tput/result, ex43.xml -xsl:output/val schema.xsl

145 Example 44

.mpds-shows an invalid DASH MPD with the result in result ex44.xml. The erj
cgmerdtTemplate. The command used is as follows:

hd used is as

or occurs in

Jjava

=JTdr SdXOI/ SaxXOoNd. Jar —VEISIONMSg OLlL —S exXalpies/exa4d . mpd
-o:output/result ex44.xml -xsl:output/val schema.xsl

The validation error is shown in the lines 29 to 32. Lines 29 and 30 show a failed assertion. The test
which failed is also shown: “if (matches(@media, '"\$.[*\$]*\$')) then every $y in (for $x in tokenize(@
media, '"\$(Bandwidth|Time|Number|RepresentationID)(%.[*\$]*)?\$') return matches($x, '\$.
["\$]*\$") satisfies $y eq false() else true()“. Line 31 shows the error message “Only identifiers such as
$Bandwidth$, $Time$, $RepresentationID$, or §Number$ shall be used.”

A.4.4.46 Example 45

ex45.mpd shows an invalid DASH MPD with the result in result ex45.xml. The error occurs in
the FramePacking. The command used is as follows:

java -jar saxon/saxon9.jar -versionmsg:off -s:examples/ex45.mpd
-o:output/result ex45.xml -xsl:output/val schema.xsl
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The validation error is shown in the lines 38 to 41. Lines 38 and 39 show a failed assertion. The test
which failed is also shown: “if ((@schemeIdUri = ‘'urn:mpeg:dash:14496:10:frame
packing arrangement type:2011') and not (contains (parent::dash:AdaptationS
et/@codecs, 'avc') or contains (parent::dash:AdaptationSet/@codecs, 'svc')
or contains (parent::dash:AdaptationSet/@codecs, 'mvc')) and not (contains
(parent: :dash:Representation/@codecs, 'avc') or contains(parent::dash:R
epresentation/@codecs, 'svc') or contains(parent::dash:Representation/Q@
codecs, 'mvc'))) then false() else true()"“ Line 40 shows the error message “The
URI urn:mpeg:dash:14496:10:frame packing arrangement type:2011 is used for
Adaptation Sets or Representations that contain a video component that
conforms to ISO/IEC 14496-10.

A.4.4.47 Emeple 46

ex46 .mpd ghows an invalid DASH MPD with the resultin result ex46.xml. The errofocCcurs |n the
FramePackling. The command used is as follows:

java -jar slaxon/saxon9.jar -versionmsg:off -s:examples/ex46.mpd
-o:outlput/result ex46.xml -xsl:output/val schema.xsl

The validatipn error is shown in the lines 38 to 41. Lines 38 and 39 show*d failed assertion. The test

which failed is also shown: “i1f ((@schemeIdUri = ‘'urn:mpegydash:13818:1:stefreo
video format type:2011") and not (parent: :dashtAdaptationSet/@mime[lype
= 'video/mp2t") and not (parent: :dash:RepresSentation/@mimeType =
'video/mp2t')) then false() else true ()" Line 40 shows the error message “The| URI

urn:mpeg:ldash:13818:1:stereo _video format tyge)r2011l is used for Adaptafion
Sets or Representations that contain a vidéo component that conform$ to
ISO/IEC 1/3818-1.°

A.4.4.48 Example 47

ex47 .mpd ghows an invalid DASH MPD with the’resultin result ex47.xml.The error occurs |n the
FramePackling. The command used is as follows:

java -jar sjaxon/saxon9.jar -versionmkg:off -s:examples/ex47.mpd
-o:outjput/result ex47.xml -x&lJoutput/val schema.xsl

The validatign error is shown in the lines 38 to 41. Lines 38 and 39 show a failed assertion. The test yhich
failed is alsq shown: “if (not(@se¢hemeldUri = 'urn:mpeg:dash:14496:10:frame_packing_arrangement_
type:2011") pnd not(@schemeldUri = 'urn:mpeg:dash:13818:1:stereo_video_format_type:2011'))| then
false() else tfue()“ Line 40 _shows the error message “schemeldUri for FramePacking descriptor shiall be
urn:mpeg:dgsh:14496:10:frame_packing_arrangement_type:2011 or urn:mpeg:dash:13818:1:stereo_
video_format_type:2011.”

A.4.4.49 Exrmple 48

ex48.mpd shows an invalid DASH MPD with the resultin result ex48.xml. The error occursin the
FramePacking. The command used is as follows:

java -jar saxon/saxon9.jar -versionmsg:off -s:examples/ex48.mpd
—o:output/result ex48.xml -xsl:output/val schema.xsl

The validation error is shown in the lines 38 to 41. Lines 38 and 39 show a failed assertion. The test
which failed is also shown: “1 £ (not (@value = '0' or @value = 'l' or @value = '2' or
@value = '3' or @value = '4' or @value = '5' or Qvalue = '6')) then false ()
else true ()" Line 40 shows the error message “The value of FramePacking shall be 0
to 6 as defined in ISO/IEC 23001-8.
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A.4.4.50 Example 49

ex49.mpd shows an invalid DASH MPD with the resultin result ex49.xml. The error occurs in the
AudioChannelConfiguration. The command used is as follows:

java -jar saxon/saxon9.jar -versionmsg:off -s:examples/ex49.mpd
-o:output/result ex49.xml -xsl:output/val schema.xsl

The validation error is shown in the lines 39 to 42. Lines 39 and 40 show a failed assertion. The test
which failed is also shown: “if ((@schemeIdUri = 'urn:mpeg:dash:outputChannelPosit
ionList:2012'") and not (count (tokenize (@value, ' ")) &gt; 1)) then false()
else true ()“ Line 41 shows the error message “If URI urn:mpeg:dash:outputChannelPos
itidnList:2012 1s used the value attribute shall be a space-delimited list
as defined in ISO/IEC 23001-8.

A.4.451 Example 50

ex50jmpd shows an invalid DASH MPD with the result in result_ex50.xmk\The error dccurs in the
SegmentTemplate. The command used is as follows:

java |-jar saxon/saxon9.jar -versionmsg:off -s:examples/ex50.mpd
-o:output/result ex50.xml -xsl:output/val schema.xsl

The validation error is shown in the lines 19 to 22. Lines 19 .and 20 show a failed assertjon. The test
which failed is also shown: “if (Qtype = 'dynamickX ‘and not (QpublishTime)) then
falge () else true ()" Line 21 shows the error message “If MPD is of type [|"dynamic"
publlishTime shall be defined.”

A.4.452 Example 51

ex5]].mpd shows an invalid DASH MPD with-the result in result ex51.xml. The erfor occurs in
the SegmentTemplate. The command uséd is as follows:

java |-jar saxon/saxon9.jar -versionmsg:off -s:examples/ex51.mpd
-o:oytput/result ex5l.xml -xsl:oUtput/val schema.xsl

The yalidation error is shown in the lines 41 to 44. Lines 41 and 42 show a failed assertjon. The test
which failed is also shown: “if" (@id = preceding-sibling::dash:Subset/@id) then
falge () else true ()" Line 43 shows the error message “The id of each Subsefl within a
Perilod shall be undigue.”

A.4.453 Example 52

ex59.mpd shows an invalid DASH MPD with the result in result ex52.xml. The error occurs in
the Efyent Siream. The command used is as follows:

java |-jakx_kaxon/saxon9.jar -versionmsg:off -s:examples/ex52.mpd
“0¢dutput/result ex52.xml -xsl:output/val schema.xsl

The validation error is shown in the lines 41 to 44. Lines 41 and 42 show a failed assertion. The test
which failed is also shown: “if ((@schemeIdUri = preceding::dash:EventStream/Q@
schemeIdUri) and (@value = preceding::dash:EventStream/@value)) then
false () else true()"“ Line 43 shows the error message “A Period shall contain at most
one EventStream element with the same value for the schemeIdUri attribute
and value attribute.”

A.4.4.54 Example 53

ex53.mpd shows an invalid DASH MPD with the result in result ex53.xml. The error occurs in
the EventStream. The command used is as follows:
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java -jar saxon/saxon9.jar -versionmsg:off -s:examples/ex53.mpd
-o:output/result ex53.xml -xsl:output/val schema.xsl

The validation error is shown in the lines 40 to 43. Lines 40 and 41 show a failed assertion. The test
which failed is also shown: “if ((@schemeIdUri = ‘'urn:mpeg:dash:event:2012') and
not (@value = 'l' or @value = '2')) then false() else true()"“ Line 42 shows
the error message “If URI urn:mpeg:dash:event:2012 is used the value attribute
shall have the value 1 or 2.

A.4.4.55 Example 54

ex54 .mpd in the

The validatipn error is shown in the lines 42 to 45. Lines 42 and 43 show a failed_assertion. The test
which failed| is also shown: “if ((@schemeIdUri = preceding::dashrinbandEventftre
am/@schemeIdUri) and (Q@value = preceding::dash:InbandEventStream/@valpe))
then falde() else true ()" Line 44 shows the error message “There\.2hall be only| one
InbandEventStream element with the same value for the sChemeIdUri attripute
and valuel attribute.”

A.4.4.56 Example 55

ex55.mpd ghows an invalid DASH MPD with the resultin resudt ex55.xml. The error occurs |n the
InbandEventStream. The command used is as follows:

java -jar slaxon/saxon9.jar -versionmsg:off -s:examples/ex55.mpd
-o:outjput/result ex55.xml -xsl:output/valrs€hema.xsl

The validatipn error is shown in the lines 41 tos44. Lines 41 and 42 show a failed assertion. The test
which failed|is also shown: “if ((@schemeldUri = 'urn:mpeg:dash:event:2012"') | and
not (Gvalue = '1l' or @value = .012')) then false() else true()” Line 43 shows
the error mgssage “If URI urn:mpeggtdash:event:2012 is used the value attripute
shall havle the value 1 or 223

A.4.4.57 Example 56

ex56 .mpd ghows an invalid DASH MPD with the resultin result ex56.xml. The error occurs |n the
Event. The cpmmand usedis as follows:

java -jar slaxon/saxon9.jar -versionmsg:off -s:examples/ex56.mpd
-o:outlput/result ex56.xml -xsl:output/val schema.xsl

The validatipn<error is shown in the lines 46 to 49. Lines 46 and 47 show a failed assertion. The
test which failedisatso shown: “TT (1T (ot (Cpresencacionrime)) thnen (0  &lt;
preceding-sibling::dash:Event/@presentationTime) else (@presentationTime
&1t; preceding-sibling::dash:Event/@presentationTime)) then false() else
true () “ Line 48 shows the error message “Events shall be in non-decreasing order
based on the presentation time.“
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Step 4: Segment validator

A.5.1 ISO base media file format segments

A5.1

.1 General

-2:2017(E)

The ISO base media file format validator software has two parts: a software backend and a web-based
frontend. The only input required to generate the conformance results is an MPD that can either be
hosted on a web-server or stored locally on the file system.

A.5.1,

In or

2—Generatingeconformanceresults———

Her to generate the conformance results, the user-interface of the web-basedcfront
ovide the URL or local file system location of the MPD to be verified. The pro
hatically in the following steps.

he MPD is loaded.
he MPD is parsed and processed to extract relevant attributes and determine the seg

small amount of data is downloaded from each segment to\re‘create the relevant
epresentation at the server running the conformance software. ‘ftyp’, ‘moov’, ‘styp’

sections, including cross-representation conformance checks.

linked in the user interface. Opening the ertor report provides the description of each

to pr
autor
a) T
b) 1
c A
I
d)
e)
£

In geperal, operating the user interface is self-explanatory, with descriptions provided

nd ‘moof” are the box types included in the downloaded data. The headers of any ‘md
Iso downloaded.

ach representation is tested following the conformance checks documented in f

he user interface indicates if the segments are conforming or not. If they are not, an ef

ror found in relation with the specification.

he cached data used for processing'is deleted automatically without user interventio

-end is used
fessing runs

ment URLs.

parts of the
‘sidx’, ‘ssix’,
at’ boxes are

he previous

ror reportis
ronformance

1.

to allow for

complletion of conformance testing. Each conformance test run is isolated in its own instaice, allowing

for p4

A.5.2

A.5.2
The t

irallel concurrent testing,

MPEG-2 transport stream segments

L1 General

5_validator verifies:

l\[[PEG transport stream syntax and conformance;

S
S

AP type conformance;

egment timing (for audio and video);

Index file conformance;
Initialization segment conformance;

Bitstream switching segment conformance.

The ts_validator reads all required metadata directly from the MPD.

To run the ts_validator, open a shell for a command line, and run ‘ts_validate_mult_segment’ with the
MPD as an input parameter. For example:

© ISO/IEC 2017 - All rights reserved
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~mult segment example.mpd

r will produce a long report. To save the report to file, use file redirection:

- mult segment example.mpd > myTestOutput.txt

The report contains a lot of information, including pass/fail information for each initialization segment,

index segme

nt, and media segment. Below we provide more detail on a few of the features.

By default, only conformance problems, warnings and errors are written to the output. If you want
more information, run with -v for info-level logging and -vv for debug level.

A.5.2.2

The report
"SEGMENT 1
the lines pre

A.5.2.3 Oy

The last line
of the report

A5.24 Au

The report g
user would §
if a user swi
experience (¢
the example
when switch
adaptation s

Indiividual segment results

contains a pass/fail result for each media segment. To find these, search for) the
EST RESULT". If a segment test has failed, then more info on the failure will he provig
ceding the "SEGMENT TEST RESULT" line.

erall test result

or search for the text "OVERALL TEST RESULT".

idio and video gap matrices

ontains audio and video timing gap matrices in ptider to measure the timing gaps f{
xperience if switching between representations;)Examples are shown below. For exa
[cches from uf7/seg-00001.ts to uf12/seg-00002.ts, then the timing disruption they ¥
an be found in row uf7/seg-00001.ts, colulmn' uf12/seg-00002.ts of the timing matr

ing between these segments. The test report contains matrices for all segment pairs
et. The matrices are tab-delimited, so-they look clumsy in the test report, but display 1

if pasted intg a spreadsheet.

AudioGapMdtrix

uf3/seg-00002ts’ uf7/seg-00002.ts ufl2/seg-00002.ts uf28/seg-0000L.
uf3/seg-000p1.ts 0 0 0 0
uf7/seg-000P1.ts 0 0 0
ufl2/seg-00p01.ts 0 0 0 0
uf28/seg-00p011ts 0 0 0 0

text
led in

of the report contains a summary pass/fail test result. To find this; either scroll to the end

hat a

mple,

vould
ix. In

below, all of the timing gaps are 0, so thé’user will not experience any timing disruption

in an
nicely

VideoGapM

uf3/seg-000
uf7/seg-000
ufl2/seg-00
uf28/seg-00

50

,
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uf3/seg-00002.ts  uf7/seg-00002.ts  ufl2/seg-00002.ts

01.ts 0 0 0 0
01.ts 0 0 0 0
001.ts 0 0 0 0
001.ts 0 0 0 0
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A.5.2.5 Audio and video timing summaries

A tabular summary of segment timings for each representation is given near the end of the test report,
and an example is shown below. The table shows the expected and actual start and end times for each
segment (in PTS ticks). The matrices are tab-delimited, so they look clumsy in the test report, but
display nicely if pasted into a spreadsheet.

VideoTiming

segmentFile expectedStart expectedEnd videoStart videoEnd deltaStart deltaEnd
uf28 fseg-00006+ts 006 06004 066 3956000 8 0
uf28fseg-00002.ts 906000 1806000 906000 1806000 Q 0
uf28fseg-00003.ts 1806000 2706000 1806000 2706000 0 0
uf28fseg-00004.ts 2706000 3606000 2706000 3606000 0 0
uf28/seg-00005.ts 3606000 4506000 3606000 4506000 0 0
uf28fseg-00006.ts 4506000 5406000 4506000 5406000 0 0
uf28fseg-00007.ts 5406000 6306000 5406000 6306000 0 0
uf28/seg-00008.ts 6306000 7206000 6306000 7206000 0 0
uf28fseg-00009.ts 7206000 8106000 7206000 8106000 0 0
uf28fseg-00010.ts 8106000 9006000 8106000 9006000 0 0
uf28fseg-00011.ts 9006000 9906000 9006000 9906000 0 0
uf28fseg-00012.ts 9906000 10806000 9906000 10806000 0 0
uf28fseg-00013.ts 10806000 11706000 10806000 11706000 0 0
uf28fseg-00014.ts 11706000 12606000 11706000 12606000 0 0
uf28fseg-00015.ts 12606000 13506000 12606000 13506000 0 0
uf28/seg-00016.ts 13506000 14406000 13506000 14406000 0 0
uf28fseg-0001%Ls 14406000 15306000 14406000 15306000 0 0
uf28/seg:00018.ts 15306000 16206000 15306000 16206000 0 0
uf28/seg200019.ts 16206000 17106000 16206000 17106000 0 0
uf28/seg-00020.ts 17106000 18006000 17106000 18006000 0 0
uf28/seg-00021.ts 18006000 18906000 18006000 18906000 0 0
uf28/seg-00022.ts 18906000 19806000 18906000 19806000 0 0
uf28/seg-00023.ts 19806000 20706000 19806000 20706000 0 0
uf28/seg-00024.ts 20706000 21606000 20706000 21606000 0 0
uf28/seg-00025.ts 21606000 22506000 21606000 22506000 0 0
uf28/seg-00026.ts 22506000 23153520 22506000 23151000 0 -2520

© ISO/IEC 2017 - All rights reserved 51


https://iecnorm.com/api/?name=7e609a83baeebd59ae2ee260d684e348

ISO/IEC 23009-2:2017(E)

The following test vectors conform to the ISO BMFF on-demand profile.

Features Comment
5) Test Vector(1): association-1.mpd

6) Contains one metadata Representation associated with a
video Representation using associationld alone (no associa-
tionType)

7) Test Vector(2): association-2.mpd

8) Contalns one metadata Representation associated with

anracantationc cin g bl o S cc o ai o o

Id values.
9) Test Vector(3): association-3.mpd

10) Contains one metadata Representation associated with
avideo Representation using associationld and association-
Type, each having one value

11) Test Vector(4): association-4.mpd

12) Contains one metadata Representation associated with
multiple video Representations using associationld and asso=
ciationType, each having multiple values (same number)

13) Test Vector (5): association_signallingl.mpd

14) In this example, a metadata Representation in-dn Adapta-
tion Set is associated with a media Representationin another
Adaptation Set for video. Each metadata Segment corresponds
to a media Segment.

15) Test Vector (6) Association-greenMetadata.mpd contains
a specific Adaptation Set within the MPD that defines the
available Green Metadata representations and their associa-
tion with the available video representations. More descrip-
tion available in m34934.

The following test vector conforms te'the ISO Base media file format live profile.

Features Comment
16) Test Vector (1): association_signalling2.mpd

17) Inthisexample, a metadata Representation in an Adapta-
tion Set is\associated with media Representations in another
Adaptatioh Set for video. The metadata Representation mul-
tiplexes timed metadata tracks carrying quality information
forthe associated media Representations

The additional test vectors below provide invalid test cases.

Features Comment

18) Test Vector(8) Association-invalid1l.mpd: one metadata
Representation is associated with a Representation that does
not exist. This is not allowed

19) Test Vector (9) Association-invalid2.mpd: one metadata
Representation has an associationType without any associa-
tionld. This is not allowed
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20) Test Vector(10) Association-invalid3.mpd: one metadata
Representation is associated with two video Representations
but has only one value in its associationType. This is not a
valid MPD (associationType should have same number as
associationld).

21) Test Vector(11) Association-invalid4.mpd: one metadata
Representation is associated with two Representations. One
of the two referenced Representation is not present in the
MPD. This is not a valid MPD.

22) Test Vector(12) Association-invalis5.mpd: one metadata
Representation, associated witita video Representation, as
an associationType value that is not a four character string.
This is not a valid MPD.

A.5.215.1 Example association-1
23) association-1.mpd shows a valid DASH MPD with the result in result_dssociation-1.xm

The dommand used is as follows:

java |-jar saxon/saxon9.jar -versionmsg:off -s:examples/agsdciation-1.mpd
-o:output/result association-1.xml -xsl:output/valCschema.xsl

A.5.215.2 Example association-2
24) association-2.mpd shows a valid DASH MPD with the)result in result_association-2.xm

The dommand used is as follows:

java |-jar saxon/saxon9.jar -versionmsg:off)-s:examples/association-2.mpd
-o:output/result association-2.xmlxsxsl:output/val schema.xsl

A.5.205.3 Example association-3
25) association-3.mpd shows a validdDASH MPD with the result in result_association-3.xm|

The dommand used is as followst

java |-jar saxon/saxon9.jar —-versionmsg:off -s:examples/association-3.mpd
-o:output/result_dssociation-3.xml -xsl:output/val schema.xsl

A.5.215.4 Example-association-4
26) association-&mpd shows a valid DASH MPD with the result in result_association-4.xm|l

The dommand-used is as follows:

java |-Far-saxon/saxon9.jar -versionmsg:off -s:examples/association-4.mpd
-pooutput/result association-4.xml -xsl:output/val schema.xsl

A.5.2.5.5 Example association-signalling1

27) association-signallingl.mpd shows a valid DASH MPD with the result in result_association-
signalling1l.xml

The command used is as follows:

java -jar saxon/saxon9.jar -versionmsg:off -s:examples/association- signalling 1.mpd
-o:output/result association-signallingl.xml -xsl:output/val schema.xsl

A.5.2.5.6 Example association-signalling2

28) association-signalling2.mpd shows a valid DASH MPD with the result in result_association-
signalling2.xml
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The command used is as follows:

java -jar saxon/saxon9.jar -versionmsg:off -s:examples/association-signalling 2.mpd
-o:output/result association-signalling2.xml -xsl:output/val schema.xsl

A.5.2.5.7 Example association-greenMetadata

29) association-greenMetadata.mpd shows a valid DASH MPD with the result in result_association-
greenMetadata.xml

The command used is as follows:

java -jar saxon/saxon9.jar -versionmsg:off -s:examples/association-greenMetadata.mpd
-o:outjput/result_association-greenMetadata.xml -xsl:output/val_schema.xsl

A.5.2.5.8 Hxample association-invalid1

Associatijon-invalidl.mpd shows an invalid DASH MPD with the result@in resplt
Associatilon-invalidl.xml. The error occurs in the second Representation elementl The
command uged is as follows:

java -jar slaxon/saxon9.jar -versionmsg:off -s:examples/Association-invalidl.mpd
-o:output/fresult Association-invalidl.xml -xsl:output/val schema.xsl

The validatign error is shown in line 19. Line 19 shows a failed assertion

The test which failed is also shown: “if (RassociationId and“every $x 1in tokenifpe (@
associatijonId,' ') satisfies ancestor::dash:Perdod:Representation/@id eq
$x) then |true() else false()”

Line 19 shgws the error message “Association: Representation(s) indicated| in
Representjation@associationId is(are) not&present.”

A.5.2.5.9 Hxample association-invalid2

Associatijon-invalid2.mpd shows an\tnvalid DASH MPD with the result in resplt
Associatilon-invalid2.xml. The erroryoccurs in the second Representation element. The
command uded is as follows:

java -jar sjaxon/saxon9.jar -versignmsg:off -s:examples/Association-invalid2.mpd
-o:output/[result Association-invalid2.xml -xsl:output/val schema.xsl

The validati¢n error is shown inline 19. Line 19 shows a failed assertion.

The test whjch failed is also_shown: “if (not (QassociationId) and QRassociationType)
then falsle () elsestirue () “

Line 19 shows the ertor message “Association: The attribute (@associationType) shall
not be prjesent. when QassociationId is not present.”

A.5.2.5.10 E )&dlllplt! dbbULidtiUll'illleidS

Association-invalid3.mpd  shows an invalid DASH MPD with the result in result
Association-invalid3.xml. The error occurs in the second Representation element. The
command used is as follows:

java -jar saxon/saxon9.jar -versionmsg:off -s:examples/Association-invalid3.mpd
-o:output/result Association-invalid3.xml -xsl:output/val schema.xsl

The validation error is shown in line 19. Line 19 shows a failed assertion.

The test which failed is also shown: “1f (count (tokenize (QRassociationType, ' ')) !=
count (tokenize (QRassociationId))) then false() else true() “
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Line 19 shows the error message “Association: The attribute (QassociationType)
must have as many values as the number of identifiers declared in the @
associationId attribute.

A.5.2.5.11 Example association-invalid 4

Association-invalid4.mpd shows an invalid DASH MPD with the result in result
Association-invalid4.xml. The error occurs in the second Representation element. The
command used is as follows:

java -jar saxon/saxon9.jar —-versionmsg:off -s:examples/Association-invalid4.mpd
=o-outpnt /resyls A ociation—invalida ml - l-output/val chema 1

The alidation error is shown in line 19. Line 19 shows a failed assertion.

The tlest which failed is also shown: “if (QassociationId and every $X-in tlokenize (@
assdciationId,' ') satisfies ancestor::dash:Period:Représentatiqn/@id eqg
Sx) |then true() else false()”.

Line [19 shows the error message “Association: Representation (s) indifpated 1in
Representation@associationId is(are) not present./

A.5.215.12 Example association-invalid 5

Assdciation-invalid5.mpd  shows an invalid DASH MPD with the result in result
Assdciation-invalid5.xml. The error occurs inthie second Representation ¢lement. The
command used is as follows:

java|-jar saxon/saxon9.jar -versionmsg:off (zéiexamples/Association-invalid5.mpd
-o:output/result Association-invalid5.»ml -xsl:output/val schema.xsl

The yalidation error is shown in the line 19.Line 19 show a failed assertion.

The test which failed is also shown: (&f (RassociationType and not(everly $x in
tokgnize (@associationType,™ ') satisfies string-length($x)= 4)) thgn false ()
elsq true().”

Line [19 shows the error meSsage ~”">Association: The value of the atfribute @
assdciationType shall be a 4 character code.”

A.6 |Step 5: Dynamic services conformance

A.6.1 General

Dynamic(service conformance tool is a JavaScript-based tool basically intended to run at o} close to the
serverproviding the live service (to minimize clock skew and RTT issues). Nevertheless, if can provide
useful information even by running remotely, with the basic RTT and clock skew adjustments provided.

A.6.2 Features provided

A.6.2.1 Segment list reconstruction and verification

— Segment list construction based on template based addressing or on segment timeline for all the
segments within availability window in the MPD.

— Segments availability checked on the start of availability window and towards the end of availability
window. Display of detailed errors, if any.
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A.6.2.2 Dynamic services with or without MPD updates

— Visual display of MPD fetch and publish times.

— Visual display of the number of updated URLs with each MPD update.

A.6.2.3 Additional features

— RTT calculations and correction.

— Clock-skew calculations and dynamic corrections (cross-domain allowance required).

A.6.3 Usag

A.6.3.1 Ge

The user int

A.6.3.2 Co

pe guide

neral

brface is quite self-explanatory in general. Some details are provided in the-following.

htrols

A.6.3.2.1 MPD input via Ul

The MPD UR
box. Hitting

L can be selected from a set of known live services or eah'be manually entered in th
start initiates the processing.

A.6.3.2.2

PD input via URL

The main p3ge (index.html) can be accessed with the*desired MPD URL as a query string wit

“mpdurl”. This MPD URL will automatically appear-w the box for MPD URL ready to be tested.

example sy

ax is: http://example.com/Dynamic/index.html?mpdurl=MY_URL

A.6.3.3 Outputs

A.6.3.3.1 NIPD status

of new seg

nt URLs provideds

A.6.3.3.2 Segment request’progress

— A sumn
received

jary of processed and successful segment requests. Successful means a 200 code
in reply. for a segment request.

P text

Last 5 instlilces of MPD updates with relevant data such as update and publish times, and the number

was

— A movin|g ayerage of RTT for requests (last 10 values).

— A moving average of observed clock skew based on http response, with a deadzone of 0.5 seconds.
Cross-domain requests must be enabled for this to work. For information only: if the server does not
allow this, cross domain access can be enabled in [E (Internet options = Security — Custom level —
Miscellaneous — Allow data sources across domains). This value is also used to adjust for clock
skew, if available.

A.6.3.3.3 Response information

A detailed, access-by-access error log is provided with relevant information.
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