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

are members of ISO or IEC participate in the development of International Standards through
technical committees established by the respective organization to deal with particular fields of
technical activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other
international organizations, governmental and non-governmental, in liaison with ISO and IEC, also
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cedures used to develop this document and those intended for its further maintenance| atie
d in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed fdr
rent types of document should be noted. This document was drafted in accordancewith the
rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

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

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

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

b1l parts in the ISO/IEC 21122 series:¢an be found on the ISO website.

=

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

© ISO/IEC 2020 - All rights reserved


https://www.iso.org/directives-and-policies.html
https://www.iso.org/iso-standards-and-patents.html
http://patents.iec.ch/
https://www.iso.org/foreword-supplementary-information.html
https://www.iso.org/foreword-supplementary-information.html
http://www.iso.org/members.html
https://standardsiso.com/api/?name=f6eafa6f7947688eee09092a05f4a77d

INTERNATIONAL STANDARD

ISO/IEC 21122-4:2020(E)

Information technology — JPEG XS low-latency lightweight
image coding system —

Part 4:

= T3 ct

Conformance testing

Scope

his document specifies the framework, concepts, methodology for testing, and criteria to be :
b claim conformance to multiple parts of the ISO/IEC 21122 series. It lists the‘conformancg
rocedures.

his document specifies:

Conformance testing procedures for decoders implementing ISOAIEC 21122-1.
Conformance testing procedures for decoders implementing ISO/IEC 21122-3.

Tests to check codestreams for conformance to ISOAEC 21122-1. As such, it provides n
test whether encoder implementations generate syntactically correct codestreams, and
codestreams generated by such implementations.follow the requirements of a particular
level and sublevel, and the buffer model implied’by them.

Tests to check files for conformance to ISOAEC 21122-3.

Conformance testing procedures that-allow testing whether codestreams conform to ar
profiles specified in ISO/IEC 2112252,

Conformance testing procedures’that allow testing whether codestreams conform to th
model specified in ISO/IEC 21122-2 as part of a profile, level and sublevel.

Codestreams, decoded-mages, and error metrics to be used within the decoder testing pro
A buffer model test,

Abstract test suites.

his document does not specify:

Testifig)the reconstruction of a full resolution image from a subsampled image format. In p3
upsampling from 4:2:2 to 4:4:4 sampling is a non-normative extension and as such its t
beyond the scope of this document.

ichieved
e testing

neans to
whether
profile,
y of the

e buffer

cedures.

rticular,
psting is

TesTing the conversion of the sample values reconstructed by an 1SO/TEC 21122-3decod
target colour space by means of the colour specification box of ISO/IEC 21122-3.

r to the

Testing of the composition of background and foreground for images reconstructed from

ISO/IEC 21122-3 files or codestreams.

Acceptance testing: the process of determining whether an implementation satisfies acceptance

criteria and enables the user to determine whether or not to accept the implementati

on. This

includes the planning and execution of several kinds of tests (e.g. functionality, quality, and speed
performance testing) that demonstrate that the implementation satisfies the user requirements.

Performance testing: measures the performance characteristics of an implementation under test

(IUT) such as its throughput, responsiveness, etc. under various conditions.
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— Robustness testing: the process of determining how well an implementation is able to conceal
problems from attempting to reconstruct an image from an ill-formed codestream.

2 Normative references
The following documents are referred to in the text in such a way that some or all of their content

constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

ISO/IEC[2TT22-T, Information technology — JPEG XS low-latency lightweight image coding system--
Part 1: Qore coding system

ISO/IEC|21122-2, Information technology — JPEG XS low-latency lightweight image coding system
Part 2: Profiles and buffer models

ISO/IEC|21122-3, Information technology — JPEG XS low-latency lightweight image ¢oding system
Part 3: Transport and container formats

3 Tenms and definitions

For the[purposes of this document, the terms and definitions given: in ISO/IEC 21122-3 and the
followinlg apply.

ISO and [[EC maintain terminological databases for use in standardization at the following addresses:
— ISOPnline browsing platform: available at https://www.ise.or
— IEC[Electropedia: available at http://www.electropedia.or

31
ASCII
American Standard Code for Information Interchange
binary encoding of 7-bit characters

Note 1 tgentry: This encoding is as defined by/ISO/IEC 646.

3.2
ETS
executable test suite

set of expcutable test casesdn, the form of codestreams that are input into an implementation under teg

—+

3.3
IUT
implementationunder test

implemgntation-that is being evaluated for conformance

3.4
JPEG XSfile
sequence of bytes encoding an image in the JXS file format

Note 1 to entry: This format is specified in ISO/IEC 21122-3.

3.5
procedure
set of steps which accomplishes one of the tasks which comprise an encoding or decoding process

3.6

TCS

test codestream set

(sub-)set of codestreams that are input to an implementation under test for a particular test purpose

2 © ISO/IEC 2020 - All rights reserved
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3.7
testing
process of evaluating conformance

4 Typesetting conventions

Regular face fonts as this text describe normative or informative text that provides specif
instructions, comments or details for the reader.

ications,

onospaced Lext as CLhils paragraph 1ndicates file names, oOr program 1nput or outpuct
necessary to either run software, or as generated by the software on the consoles

L

Overview

he conformance files including codestreams, reference decoded images, descriptiveAiles and g
bftware to facilitate testing are provided at https://standards.iso.org/iso-iecf21122/-4/ed

uxiliary
1/en, in

ompressed form. File locations given in this document are expressed relative to the top level d
ree within this compressed file. A Unix style file structure and delimiters @re assumed.

ot Q »n =

This document contains instructions for the use of these files.

6 General description

o

.1 Overview

he ISO/IEC 21122 series, also known as JPEG XS, consists of multiple parts of which for ISO/IEC

rofiles and buffer models and for ISO/IEC 21122-3 describes transport and container form
ocument defines test suites for decoder conformance tests for ISO/IEC 21122-1, ISO/IEC 211
50/1EC 21122-3.

— o4 O =

6.2 Codestream syntax testing

The procedures of Annex A shall’be used for testing codestreams for syntactical correctne

irectory

211221

escribes the core coding system and the syntax“of a codestream, for ISO/IEC 21122-2 describes

hts. This
p2-2 and

5s. They
ards.iso

depend on a codestream syntax parsing tool whose source code is provided at https://stand

.org/iso-iec/21122 /-4 /ed=1/en.

o

.3 Test procedures to test decoders for conformance to ISO/IEC 21122-1

he procedures defined in Annex B and the subset of ETS defined in Annex C, subclauses C.4

to C.10

hat correspond to the profiles, levels and sublevels supported by the decoder shall be used fo
ecodersfor compliance to ISO/IEC 21122-1. These procedures and ETS allow an IUT to
onformance to [SO/IEC 21122-1 only.

Q o o

I testing
cvaluate

6.40 Test procedures to test decoders for conformance to ISO/IEC 21122-3

The procedures defined in Annex B and the subset of ETS defined in Annex C, subclause C.11 that
correspond to the profiles, levels and sublevels supported by the decoder shall be used for testing
decoders for compliance to ISO/IEC 21122-3. These procedures and ETS allow an IUT to evaluate

conformance to ISO/IEC 21122-1 and ISO/IEC 21122-3.

6.5 File format syntax testing

The procedures that shall be used for testing JPEG XS files for compliance to the file format specified
in ISO/IEC 21221-3 are defined in Annex D. They depend on a codestream syntax parsing tool whose

source code is provided at https://standards.iso.org/iso-iec/21122/-4/ed-1/en.
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6.6 Profile, level and sublevel conformance testing

Annex A also specifies a test procedure that shall be used for testing whether a codestream is
conforming to a particular profile, level and sublevel, and whether, in particular, its coding parameters
are within the constraints of the profile, level and sublevel indicated in the codestream. The test in
Annex A depends on a program that is given at https://standards.iso.org/iso-iec/21122/-4/ed-1/en.

6.7 Buffer model conformance testing

AnneXE.. estTproceattres—tratcSsna eSSt TortteStTHIg Whettier—a—CoaestreamTs—Cotrormihyg
to a buffer model implied by the profile, level and sublevel indicated in the codestream. The tests_in
Annex Eldepend on a program that is given at https://standards.iso.org/iso-iec/21122/-4/ed-1/eq:

6.8 Electronic attachments

Annex F|lists the electronic attachments to this document and describes how to compile and use them

7 Conformance files availability and updates

The conformance test images, streams and conformance test software reléased with this document are
the latedt tested versions available at the date at which the text was released.

4 © ISO/IEC 2020 - All rights reserved
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Annex A
(normative)

Codestream syntax testing procedures

.1 General

his annex defines a procedure that shall be followed for determining whether a‘codesfream is

syntactically well-formed and follows the syntactical requirements of ISO/IEC_2%122-1. The test

rocedure also checks whether the coding parameters of a given codestreammare consist¢nt with

the profile, level and sublevel indicators that are part of the picture header (see TSO/IEC 21122-1). A

typical use case for this test is to check whether a given encoder generates profile, level and
ipformation correctly. To this end, a Python!) test script jxscodestream{py that performs
nalysis of a given codestream is provided at https://standards.iso.org/iso<iec/21122/-4/ed-1,

sublevel
h syntax
en.

.2 Installation

he test tool requires installation of a Python 2.7 interpretef! on the computer system to be

erforming a test. Python is available for multiple operating'Systems at https://docs.python.orp

used for
:’-

.3 Usage of the syntax test tool

nd sublevel, the syntax analyser jxscodestxéam.py tool shall be run on a command line as fol

jlxscodestream.py codestream.jxs

where codestream.jxs is the codéstream to be tested. A codestream is not conforming in
dbove tool reports any error.

he lack of detection of any-cenformance violation by the syntax test tool should not be considé
efinite proof that the cgdestream under testing conforms to all constraints required for conf
b 1SO/IEC 21122-1 and {SO/IEC 21122-2. ISO/IEC 21122-52) provides additional means for t
odestream for corformance to the ISO/IEC 21122 series by feeding it into the reference s
mplementation,

o o o =

or testing a particular codestream for syntactical correctness and correct indication of proffile, level

OWwWS:

case the

bred as a
brmance
esting a
oftware

1) Pythonisatrademark of the Python Software Foundation. This information is given for the convenience of users

of this document and does not constitute an endorsement by ISO/IEC of the product named. Equivalent
may be used if they can be shown to lead to the same results.

2) Under preparation. Stage at time of publication: ISO/IEC DIS 21122-5:2020.
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Annex B
(normative)

Decoder testing procedures

bneral

nex defines procedures that shall be followed for determining whether a JPEG XS.'decods
ntation is conforming to a particular profile, level and sublevel.

—

pcoder test procedure

wing steps shall be performed for the purpose of testing a decoder implemnentation:
ct to test for ISO/IEC 21122-1 only or ISO/IEC 21122-1 and ISO/IEC21122-3.

ct a profile, level and sublevel to test against.

profile, level and sublevel define a TCS (test codestream sét),'which consists of codestreams g
within the test suite that conform to

—

=]

the codestream syntax specified in ISO/IEC 21122-1 or the file format specified i
ISO/IEC 21122-3,

the selected profile,

a level whose sample count and sample-rate is smaller than or equal to the sample count and
sample rate of the selected level, and

to a sublevel whose bitrate is smaller or equal than the bitrate of the selected sublevel.

bde each codestream or fileusing the implementation under test.

decoded outputs are fofmat converted if necessary.

difference between‘the decoded outputs and reference outputs is measured.

e decoded andreference are identical, the test proceeds to the next codestream in the TCS.

e decoded image differs from the reference image, the implementation is non-conforming angd
ing aborts:

The entll}‘e Set'of test codestreams is defined in more detail in a later clause of Annex C. Failure to matc
the reference output for a single test codestream results in the decoder failing to be conforming wit

==y

the given profile, level and sublevel being tested.

B.3 Files for testing

A particular ETS defines the input codestreams. These are specified in Annex C for all profiles.

B.4 Decoder settings

Decoder

s may have mechanisms for supporting various decompression settings. These may be set in

the most advantageous way to achieve conformance. For example, a decoder with a "fast mode" and an

"accurat

6

e mode" may be set to the "accurate mode" to determine conformance. These settings should

© ISO/IEC 2020 - All rights reserved
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be noted in any statement of conformance. Settings that allow the output resolution or spatial region of
the reference decoded images to be matched may be changed for each decoded image. The same user-
controlled settings for accuracy shall be used for all test codestreams of a TCS.

B.5 Output file format conversion

The reference decoded images are provided in a specific file format defined below. In order to compare
decoded images from the decoder under test with these images, several conversions can be necessary.
These conversions may be done as post-processing steps outside of the decoder solely for determining
nformance. There is no requirement for a conforming decoder to perform these processes-ap part of
its normal operation. These conversions shall not introduce a quality change (either loss orgain) except
s required by the specific conversions described in the following clauses.

.6 Sample format conversion

age sample values are always unsigned integers. For the purpose of testing, it is of advaptage to
present the integer output of the IUT in the pgx format defined in subclause B.7 as ISO/IEC|provide
tpols to measure on such files directly. Any up-sampling or colour space’format conversions|shall be
isabled for the purpose of testing should a decoder offer these as gptional features.

here is no requirement that a conforming decoder has to generate output to the specified format, and
the representation of the output of the IUT in this format onljr facilitates the testing process. That is, it
i$ acceptable to include additional lossless format conver$iohs in the testing procedure provjided the
mparison between reconstructed and reference images‘s performed in the normative way.

onversion from YC,C, to RGB, colour space conversions and up-sampling to a full sample grid may be
rovided as optional features of a decoder impleméntation and need to be disabled for testing pjirposes.
his conversion between colour spaces is not.xelated to the RCT transformation that is normatively
efined in ISO/IEC 21122-1. Conformance testing applies to the reconstructed sample values only, bare
ny interpretation relative to a colour space; and no colour space conversions are made for the purpose
f testing.

.7 Reference componentsfile format

.7.1 General

his subclause specifies the file format, called pgx, of the reference images used for comparigon with
the output of the decoder under test. The decoder under test is not required to produce this pgrticular
flle format, though/it is advantageous to perform a conversion to this file format for testing gurposes
s ISO/IEC provides test tools that are able to decode this format. Any necessary lossless conversion to
this format,‘as'specified by subclause B.5, may be applied as part of the test procedure.

he fermat consists of a directory file, one header file per component, and one raw data|file per
mponent.

NOTE The difftest_ng tool, provided at https://standards.iso.org/iso-iec/21127/-4/ed-1/en, can convert the
pgx file format to many other formats. It is therefore not necessary to support the file format listed here directly.

B.7.2 Directory file format

The directory file is the file that is provided as input file to the comparison tool. It consists, for each
component, of the file name of the raw data file encoded in ISO/IEC 646 (ASCII), relative to the path
where the directory file is located. Each raw data file name is terminated by a single line feed character
(ISO/IEC 646 code 10, hex 0x0a).

NOTE The pgx directory file does not separate lines by CR/LF pairs, i.e. the ISO/IEC 646 code sequence 12,
10 / hex 0x0c 0x0a.

© ISO/IEC 2020 - All rights reserved 7
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B.7.3 Header file format

The header file is derived from the file name of the raw data file listed in the directory file by removing
the postfix .raw and replacing it by the postfix .n. It describes the format in which the raw format is
encoded. There is a separate header file per component.

Each header file consists of a single line, terminated by a single ISO/IEC 646 line feed character (code
10, hex 0x0a) describing the format. It consists of the following fields, where angle brackets < > indicate
parameters described below and SPC indicates an ISO/IEC 646 blank space (code 32, hex 0x20):

P<data format>SPC<endianness>SPC<signedness><preclsion>SPC<width>SPC<height>

where

P identifies the header file and shall be present. It has no particular meaning beyon{d
format identification.

<data fprmat> identifies the sample format. ISO/IEC 21122 stores integer samples only, which are
indicated by the single character G as data format.

<endianpess> identifies the endianness of the encoded data. The chardcter sequence ML indicates
big endian encoding, i.e. most significant byte first, theharacter sequence 1m little
endian encoding, i.e. least significant byte first.

<signedpess> indicates whether sample values are signed ordinsigned. ISO/IEC 21122 covers onlly
unsigned samples, indicated by the character{+ in this field.

<precisfon> indicates the bit-precision of the sample values in the component described by this
header file. The bit-precision is encoded’as ISO/IEC 646 encoded decimal number.

<width> is the number of samples per ling for this component, represented as ISO/IEC 64p
encoded decimal number.

<height is the number of lines of thelimage, represented as ISO/IEC 646 encoded decimal numbet.

B.7.4 DPata file format

Each data file contains the sample-values themselves in raster scan order, left to right, top to bottom. [f

the predision of the component(is,;8 or below, each sample is represented in 8 bits, right aligned to thee

entire byte, i.e. unused bits remain 0 and make up the most-significant bits of the byte. If the precisiop

is largerjthan 8, each sample’is represented by two bytes, encoded in the order indicated by the heade,

i.e. eithgr most significantpyte first if the endianness field is 1, or with the least significant byte first |f

the endipnness field is'w. The data bits are right-aligned into the two bits, most significant bits remaip

0 if necessary.

B.8 Comparison of decoded and formatted components with reference
compganents

The image reconstructed from a TCS and the reference test image for the TCS need to be identical sample
by sample in order to pass a test. Any deviation from the reference test image shall be considered a
failure.

NOTE The difftest ng test tool available as an electronic attachment to this document can be used

to implement such a test. If difftest ng reports a peak signal to noise ratio (PSNR) of INF when applied to
reconstructed and reference test image, the test is considered successful, otherwise it is considered a failure.
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Annex C
(normative)

Decoder conformance tests

(.1 General
This annex specifies the abstract test suites and executable test suites that shall .bg usef in the
donformance test procedures from Annex B. References reconstructed images are given by substituting
the suffix .jxs by .pgx.
(.2 Reference codestreams for the light subline 422.10 profile
Tlable C.1 lists the codestreams for testing implementations against the light subline 422.10 prafile.
Table C.1 — Light subline 422.10 profile test streams
TCS Level Stiblevel
P . jxs 4Kk-2 3bpp
8. jxs 4k-2 3bpp
P0. jxs unre- 9bpp
stricted
p8.Jxs 4k-1 unre-
skricted
0.jxs 4k-1 unre-
skricted
6.jxs 2k-1 unre-
skricted
(.3 Reference codéstreams for the light 422.10 profile
Tlable C.2 lists the cédestreams for testing implementations against the light 422.10 profile.
Table C.2 — Light 422.10 profile test streams
TCS Level Stiblevel
.9xs 4k-2 6bpp
L 97 &s 4Kk-2 3bpp
-JXS 4K-Z 3bpp
51.9xs 4Kk-2 6bpp
21.3jxs unre- 12bpp
stricted
29.9xs 4k-1 12bpp
37.9xs 2k-1 9bpp
C.4 Reference codestreams for the light 444.12 profile
Table C.3 lists the codestreams for testing implementations against the light 444.12 profile.
© ISO/IEC 2020 - All rights reserved 9
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Table C.3 — Light 444.12 profile test streams

TCS Level Sublevel
4.xs 4k-2 3bpp
52.79xs 4k-2 6bpp
13.3xs 4k-1 9bpp
22.3x%s unre- 12bpp

stricted
53.3xs e 12bpp
stricted
30.3xs 4k-1 12bpp
38.jxs 2k-1 unre-
stricted
C.5 Reference codestreams for the main 422.10 profile
Table C.4 lists the codestreams for testing implementations against the main 42210 profile.
Table C.4 — Main 422.10 profile test streams

TCS Level Sublevel
5.9xs 4k-2 3bpp
54.Jxs 4k-2 6bpp
14.3xs 4k-2 9bpp
23.Jjxs unre- 12bpp

stricted
31.9xs 4k-1 12bpp
39.3jxs 2k-1 9bpp
66.Jxs 2k-1 12bpp
C.6 Reference codestreams for the main 444.12 profile
Table C.} lists the codestreams fortesting implementations against the main 444.12 profile.
Table C.5 — Main 444.12 profile test streams

TCS Level Sublevel
6.jxs 4k-2 3bpp
55.9xs 4k-2 6bpp
11.jxs 4k-2 6bpp
15.3x%s 4k-1 9bpp
24.3xs unre- 12bpp

stricted
56.7xs unre- 12bpp
stricted
32.9xs 4k-1 12bpp
40.9xs 2k-1 unre-
stricted
10 © ISO/IEC 2020 - All rights reserved
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C.7 Reference codestreams for the main 4444.12 profile

Table C.6 lists the codestreams for testing implementations against the main 4444.12 profile.

Table C.6 — Main 4444.12 profile test streams

TCS Level Sublevel
8.jxs 4k-2 3bpp
57.jxs 4Kk-2 6bpp
L 7. Jxs 4k-1 9bpp
P6. xS unre- 1 2bpp

stricted
8.9xs unre- 1 2bpp
stricted
4.9xs 4k-1 1 2bpp
12.jxs 2k-1 9bpp
k4. Jxs 8k-1 9bpp
9.9xs 4k-1 12bpp
6. xS 4k-1 1 2bpp
(.8 Reference codestreams for the high 444.12 profile
Tlable C.7 lists the codestreams for testing implementations against the high 444.12 profile.
Table C.7 — High 444:12 profile test streams

TCS Level Stiblevel
. jxs 4Kk-2 3bpp
b0 . jxs 4k-2 6bpp
| 6.9xs 4k-1 9bpp
P5.jxs unre- 12bpp

stricted
b1.jxs unre- 1 2bpp
stricted
3.9xs 4k-1 1 2bpp
k1. Jxs 2k-1 unre-
skricted
(.9 Reference codestreams for the high 4444.12 profile
Tlabte C.8 lists the codestreams for testing implementations against the high 4444.12 profile.

Table C.8 — High 4444.12 profile test streams

TCS Level Sublevel
9.jxs 4k-2 3bpp
62.9xs 4Kk-2 6bpp
18.3xs 4k-1 9bpp
277.3xs unre- 12bpp

stricted
63.jxs unre- 12bpp
stricted
© ISO/IEC 2020 - All rights reserved 11
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Table C.8 (continued)

TCS Level Sublevel
35.Jx%s 4k-1 12bpp
43.3xs 2k-1 9bpp
45.7xs 8k-1 6bpp
47.9xs 4k-1 12bpp
64.3xs 4k-1 12bpp

C.10 Reference codestreams for the unrestricted profile
Table C.9 lists the codestreams for testing implementations against the unrestricted profile.
Table C.9 — Unrestricted profile test streams
TCS Level Sublevel
10.9xs unre- 3bpp
stricted
65.3xs unre- 6bpp
stricted
19.9xs 4K-1 9bpp
64.9xs 4k-1 12bpp
C.11 Reference files for file format conformance testing

Table C.9 lists the files for testing implementations against the file format specified in ISO/IEC 21122-

and the main 444.12 profile.
Table C.10 — Main 444.12 profile test streams
TCS Level Sublevel
1.9xs 4k-2 3bpp
12 © ISO/IEC 2020 - All rights reserved
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Annex D
(normative)

File format syntax testing procedures

.1 General

his annex defines procedures that shall be followed to determine whether a JXS file.is,syntpctically
ell-formed and follows the syntactical requirements of ISO/IEC 21122-3. To thisvend, a Python3)

test script jp2file.py has been attached to this document that performs a syntaxianalysis o
destream.

.2 Installation

fbr multiple operating systems at https://docs.python.org.

ID.3 Usage of the syntax test tool

[a—

ne as follows:

p2file.py jxsfile.jxs

.

<

here jxsfile.jxs is the file to be tested.-Afile fails the conformance test if the above syntax
bol reports any error.

—

50/1EC 21122-3.

[ a given

Ih order to run the tool, a Python 2.7 interpreter must be installed en the computer. Python is gvailable

To test a particular XS file for syntactical correctness,the syntax analyser shall be run from a command

analysis

The lack of detection of any confermance violation by the syntax test tool should not be considered
as a definite proof that the file ‘under test conforms to all constraints required for conformpance to
I

3) Pythonisatrademark of the Python Software Foundation. This information is given for the convenienc
of this document and does not constitute an endorsement by ISO/IEC of the product named. Equivalent
may be used if they can be shown to lead to the same results.
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Annex E
(normative)

Buffer model conformance testing

El G

This an
JPEG XS
sized ac
running|
as to er
ISO/IEC
availabl

E.2 Installation

In order{to run the test, a Python 3 interpreter must be installed onthe computer. In addition, the tegt
dependdq on a suitable decoder implementation that extracts bufferinformation from the codestrean.
Python {s available for multiple operating systems at https://dees.python.org.

NOTE The JPEG XS reference software contained in ISQ/ZIEC 21122-5 implements the required feature
extractign and can therefore be used to obtain this informatien.

E.3 Using the buffer model test tool

E.3.1 General

Testing |a codestream for conformance to the JPEG XS buffer model involves two steps: first, thee
extractipn of codestream fragmentsizes and number of coding groups from the codestream under test,
and secqnd, the analysis of the data/generated by the first step with the buffer model checker.

E.3.2 Extraction of codestream fragment sizes and code group counts

The buffer model test foot'requires as input information on the codestream fragments represented by
the codgstream undértést. For the purpose of buffer model testing, the following data shall be extractefd
from thg codestream:

— acoptiguous counter, starting from 0, that enumerates all codestream fragments;

— the

bneral

ex defines a method that shall be used to test whether a particular codestream conformsto thie
buffer model specifiedin ISO/IEC 21122-2,and hence ifaJPEG XS decoder with a smoothihg buffer
cording to ISO/IEC 21122-2 is able to receive and decode the codestream under test withoyt
into a buffer underflow or overflow. This test is also useful to test encoder implementations,
sure whether the generated codestreams are satisfying the buffer modél requirements of
21122-2. The test itself is implemented by a Python® program bufferMpfe)Checker.py that i
b at https://standards.iso.org/iso-iec/21122/-4/ed-1/en.

[72)

5iZe of the codestream fragment in bits;

— the number of code groups encoded by the packet that is included in the codestream fragment.

For the

definition of packets and code groups, see ISO/IEC 21122-1. For the definition of codestream

fragments, see ISO/IEC 21122-2.

The data on codestream fragments and code group counts shall then be formatted in a file that contains

for each

codestream fragment a line as follows:

4) Pyth

on is a trademark of the Python Software Foundation. This information is given for the convenience of users

of this document and does not constitute an endorsement by ISO/IEC of the product named. Equivalent products

may be u
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sed if they can be shown to lead to the same results.
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<counter>;<size>;<code groups>

where <counter> enumerates the codestream fragments in increasing order, starting from 0, <size>
is the size of the codestream fragment in bits, and <code groups> is the number of code groups in the
packet. This file is input to the buffer model checker described in the following subclause.

NOTE The JPEG XS Reference software contained in ISO/IEC 21122-5 can be used to extract this information
from a given codestream with the command line option -F that writes this information to the file name following
this option.

E-3-3—Testing todestreant fragment infornration

Y

h the second step, the output of the codestream analysis shall be fed into the buffer model|checker
Phich will perform the conformance check. For this, bufferModelChecker.py shall-bé run on the
dommand line as follows:

<

ox

luf ferModelChecker.py —-profile <profile> --mainlevel <level> --sublevel “<sublevel>
-colorFormat <format> --type <buffermodeltype> --imageWidth <width»y Y--jxs <codesftream>]
fragmentinfo>

'here the parameters are defined as follows:

<

profile> is the profile the codestream claims to becenforming to. Possible vallues are:

Main444.10, Main444.12, High444.12, Main4444.12, Light{44.12,
LightSubline422.10, High4444 .,4123/High322.10, Light422.10

level> is the level the codestream claims to be conforming to. Possible values are:
8k-2, 4k-3, 8k-3, 4k-2,8k-1, 2k-1, 10k-1, 8k-1

sublevel> is the sublevel the codestream claims to be conforming to. Possible values are:
Sublev9bpp, Sublev3bpp, Sublevl2bpp, Sublevébpp

format> is the samplingformat of the input image. Possible values are:
400, 422, 244, 4224, 4444

ouffermodeltype> is thetype of the buffer model to be assumed. The following values are gccepted:

1ta constant bitrate smoothing buffer with limited transmission latency is
assumed;

2: a constant bitrate buffer with variable transmission latency is agsumed.

Jxsfile> is, optionally, the input codestream itself. If given, a file size checl{ against
sublevel constraints is performed.

fragmentiggo> is the file generated in the first step containing fragment index, fragment bit
size and number of included code groups, separated by semicolons

wialtv is the width of the image in sample grid points.

The output of the buifer model checker is a JSON-encoded Iine as follows:

{"BM Result’ : <ok>}

This output encodes whether the codestream is acceptable for the selected buffer model. The parameter
<ok> is True in case it is, and False in case the conformance test fails.
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