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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.

The procedures used to develop this document and those intended for its further mainten
escribed in the ISO/IEC Directives, Part 1. In particular, the different approval critefia neede
ifferent types of document should be noted.
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50 and IEC draw attention to the possibility that the implementation of this doeiment may inv
se of (a) patent(s). ISO and IEC take no position concerning the evidence, validity or applicabili
laimed patent rights in respect thereof. As of the date of publication ofthis document, ISO and
ot received notice of (a) patent(s) which may be required to implement this document. H
mplementers are cautioned that this may not represent the latestinformation, which may be
‘om the patent database available at www.iso.org/patents and https://patents.iec.ch. ISO and
ot be held responsible for identifying any or all such patent rights.
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or an explanation of the voluntary nature of\istandards, the meaning of ISO specific tel
xpressions related to conformity assessment; as well as information about ISO's adhereng
Vorld Trade Organization (WTO) principles in the Technical Barriers to Trade
e www.iso.org/iso/foreword.html. Inithe IEC, see www.iec.ch/understanding-standards.
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C 29, Coding of audio, picture,multimedia and hypermedia information.

his second edition caneels and replaces the first edition (ISO/IEC 15444-9:2005), which
bchnically revised,~It-also incorporates the Amendment(s) ISO/IEC 15444-9:2005/Amd

:2010 and ISO/IEC 15444-9:2005/Amd 5:2014 and the Technical Corrigenda ISO/IE
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he main-changes are as follows:
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1 collaboration with Joint Technical Committee ISO/IEC JTC 1, Information technology, Subcommittee
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1:2006,

50/IEC 15444-92005/Amd 2:2008, [SO/IEC 15444-9:2005/Amd 3:2008, [SO/IEC 15444-9:2005/Amd

[ 15444-

-~extends support for the file format specified in Rec. ITU-T T.815 | ISO/IEC 15444-16;

— clarifies normative server responsibilities in response to certain request fields documented in

Annex C;
— removes the registration authority (Annex L); and
— adds media type registration information (Annex O).

Alist of all parts in the ISO/IEC 15444 series can be found on the ISO and IEC websites.
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Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html and www.iec.ch/national-
committees.
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INTERNATIONAL STANDARD ISO/IEC 15444-9
RECOMMENDATION ITU-T T.808

Information technology — JPEG 2000 image coding system:
Interactivity tools, APIs and protocols

Summary

Rec. ITU-T T.808 | ISO/IEC 15444-9 provides a network protocol that allows for the interactive and progressive
transmission of JPEG 2000 coded data and files from a server to a client. The first edition of this Recommendation |
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Recommendation was developed jointly with ISO/IEC JTC 1/SC 29/WG 1 (JPEG), and fis“common te
IEC 15444-9.

second edition cancels and replaces the first edition, which has been technically revised.

main changes compared to the previous edition are as follows:
1. consolidates all outstanding amendments and corrigenda published since the first edition;
2. extends support for the file format specified in Rec. ITU-T T.815 ISO/IEC 15444-16;
3. clarifies normative server responsibilities in response to certdin request fields documented in Annex|
4. removes the registration authority (Annex L); and
5. adds media type registration information (Annex O).
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FOREWORD

The International Telecommunication Union (ITU) is the United Nations specialized agency in the field of
telecommunications, information and communication technologies (ICTs). The ITU Telecommunication
Standardization Sector (ITU-T) is a permanent organ of ITU. ITU-T is responsible for studying technical,
operating and tariff questions and issuing Recommendations on them with a view to standardizing
telecommunications on a worldwide basis.

The World Telecommunication Standardization Assembly (WTSA), which meets every four years, establishes
the topics for study by the ITU-T study groups which, in turn, produce Recommendations on these topics.

Thelapproval of ITU-T Recommendations is covered by the procedure laid down in WTSA Resolutiond

In spme areas of information technology which fall within ITU-T's purview, the necessary standards are
prepared on a collaborative basis with 1ISO and IEC.

NOTE

In this Recommendation, the expression "Administration" is used fer “conciseness to indicate both a
telegommunication administration and a recognized operating agency,

Compliance with this Recommendation is voluntary. Howeveriithe Recommendation may contain ceftain
mangdatory provisions (to ensure, e.g., interoperability, or: applicability) and compliance with| the
Recommendation is achieved when all of these mandatory provisions are met. The words “shall™ or some ¢ther
obligatory language such as "must" and the negative equivalents are used to express requirements. The use of
such words does not suggest that compliance with the.Recommendation is required of any party.

INTELLECTUAL PROPERTY RIGHTS

ITU|draws attention to the passibility that the practice or implementation of this Recommendation may involve
the \tuse of a claimed Intellectual Property Right. ITU takes no position concerning the evidence, validity or
applicability of claimed’ Intellectual Property Rights, whether asserted by ITU members or others outside of
the Recommendation’development process.

As of the date of approval of this Recommendation, ITU had not received notice of intellectual propgrty,
protected Dy “patents/software copyrights, which may be required to implement this Recommendation.
However, implementers are cautioned that this may not represent the latest information and are thergfore
strongly’ urged to consult the appropriate ITU-T databases available via the ITU-T website at
http://www.itu.int/ITU-T/ipr/.

© ITU 2023

All rights reserved. No part of this publication may be reproduced, by any means whatsoever, without the prior
written permission of ITU.
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Introduction

Rec. ITU-T T.800 | ISO/IEC 15444-1 (JPEG 2000) is a specification that describes an image compression system that
allows great flexibility, not only for the compression of images but also for access into the codestream. The codestream
provides a number of mechanisms for locating and extracting portions of the compressed image data for the purpose of
retransmission, storage, display, or editing. This access allows storage and retrieval of compressed image data appropriate
for a given application without decoding.

The purpose of this Recommendation | International Standard is to provide a network protocol that allows for the
interactive and progressive transmission of JPEG 2000 coded data and files from a server to a client. This protocol allows
a client to request only the portions of an image (by region, quality or resolution level) that are applicable to the client's
needs. The protocol also allows the client to access metadata or other content from the file.

The substantive-updates-in-this-edition—compared-to-Edition-1are:

consolidates all outstanding amendments and corrigenda published since the first edition;
extends support the file format specified in Rec. ITU-T T.815 | ISO/IEC 15444-16;
clarifies normative server responsibilities in response to certain request fields documented-in Annex C;

removes the registration authority (Annex L); and
adds media type registration information (Annex O).

ok~ w Db
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INTERNATIONAL STANDARD
ITU-T RECOMMENDATION

1

Information technology — JPEG 2000 image coding system:
Interactivity tools, APIs and protocols

Scope

This Recommendation | International Standard? defines, in an extensible manner, syntaxes and methods for the remote
interrogation and optional modification of JPEG 2000 codestreams and files in accordance with their definition in Rec.

ITU-

T _T.800 | ISO/IEC 15444-1 and other members of the Rec. ITU-T T.8xx | ISO/IEC 15444-x fami

y of

Recq

In th
Inten

JPIP
imag
mini
incly
of e

With

2

The
cons|
lates

mmendations | Standards.

is Recommendation | International Standard, the defined syntaxes and methods are referred to as the JPEG
active Protocol, "JPIP", and interactive applications using JPIP are referred to as "JPIP systems."

specifies a protocol consisting of a structured series of interactions between a client and a server hy-means of W
e file metadata, structure and partial or whole image codestreams can be exchanged in a manner that avoi
mises the communication of information not required by client. This Recommendation.|“International Sta
des definitions of the semantics and values to be exchanged, and suggests how these ¢an be passed using a va
isting network transports.
JPIP, the following tasks can be accomplished in varying, compatible ways:
—  the exchange of capabilities;
—  the negotiation of capabilities to use in a session;

—  the request and transfer of the following elements from avariety of containers, such as JPEG 2000
JPEG 2000 codestreams and other container files:

»  selective data segments;
»  selective and defined structures;
«  parts of an image or its related metadata}

Normative references

following Recommendations and International Standards contain provisions which, through reference in this
itute provisions of this document. For.dated references, only the edition cited applies. For undated references
edition of the referenced document (including any amendments) applies.

—  Recommendation ITU;T T.800 | ISO/IEC 15444-1, Information technology — JPEG 2000 image cqg
system: Core coding system.

— Recommendation ITU-T T.801 | ISO/IEC 15444-2, Information technology — JPEG 2000 image cq
system: Extensions.

—  Recommendation ITU-T T.802 | ISO/IEC 15444-3, Information technology — JPEG 2000 image c(
system: Motion JPEG 2000.

— < Recommendation ITU-T T.805 | ISO/IEC 15444-6, Information technology — JPEG 2000 image c(
system: Compound image file format.

P000

hich
s or
dard
riety

Files,

text,
, the

ding
ding
ding

ding

~ Recommendation ITU-T T.809 | ISO/IEC 15444-10, Information technology — JPEG 2000 image c(

ding

c\]lcfnm: Extensions-for three-dimensional data

—  Recommendation ITU-T T.814 | ISO/IEC 15444-15, Information technology — High-Throughput J
2000.

—  Recommendation ITU-T T.815 | ISO/IEC 15444-16, Information technology — Encapsulation of J
2000 images into ISO/IEC 23008-12.

PEG

PEG

1 This Recommendation | International Standard contains an electronic attachment that is available from the ITU website
at: https://handle.itu.int/11.1002/2000/7460, and from the ISO website at: https://standards.iso.org/iso-iec/15444/-
9\ed-2/en.
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— IETF RFC 768 (1980), User Datagram Protocol. Available from World Wide Web:
http://www.ietf.org/rfc/rfc0768.txt.

— |IETF RFC 2046 (1996), Multipurpose Internet Mail Extensions (MIME) Part Two: Media Types.
Available from World Wide Web: http://iwww.ietf.org/rfc/rfc2046.txt.

— IETF RFC 2616 (1999), Hypertext Transfer Protocol — HTTP/1.1. Available from World Wide Web:
http://www.ietf.org/rfc/rfc2616.txt.

— IETFRFC 3986 (2005), Uniform Resource Identifiers (URI): Generic Syntax. Available from World Wide
Web: https://datatracker.ietf.org/doc/html/rfc3986.

— |ETF RFC 5234 (2008), Augmented BNF for Syntax Specifications: ABNF. Available from World Wide
Web: https://datatracker.ietf.org/doc/html/rfc5234.

from—Weorld—Wide eb:

1ICTE PDEs 0202 (909291 T
=TT N o—JZ 99 \(ZUZZ), TTArTSITITSSTOTT

https://datatracker.ietf.org/doc/html/rfc9293.

3 Definitions

For the purposes of this Recommendation | International Standard, the terms and definitions given in'Rec. ITU-T T,800 |
ISO/NEC 15444-1 and Rec. ITU-T T.801 | ISO/IEC 15444-2 apply.

ISO pnd IEC maintain terminology databases for use in standardization at the following addresses:
* 1SO Online browsing platform: available at https://www.iso.org/obp

» IEC Electropedia: available at https://www.electropedia.org

3.1 JPEG 2000 definitions

The following definitions are used within this Recommendation | Interniational Standard. In some cases, these definifions
diffey from those used in other standards and/or Recommendations.

3.1.1 J2KI: A file that conforms to the *52ki’ brand specified in Rec. ITU-T T.815 | ISO/IEC 15444-16.
3.1.72 J2KS: A file that conforms to the *j2ks’ brandspécified in Rec. ITU-T T.815 | ISO/IEC 15444-16.
3.1.3 JPH: The file format specified in Rec. ITU-T 814 | ISO/IEC 15444-15: High Throughput JPEG 2000.

3.14 JPEG 2000 codestream: Codestream conforming to the specification in Rec. ITU-T. T.800 | ISO/IEC 154{14-1,
poss|bly including capabilities specified elsewhere.

3.1.5 JPEG 2000 family file: File confarming to one of the file formats defined in the Rec. ITU-T T.8xx | ISQ
15444-x family of Recommendations [\Standards.

3.1.6 JPM: The file format spécified in Rec. ITU-T T.805 | ISO/IEC 15444-6.

EC

3.1.7 metadata: Any coltection of "boxes™ from a JPEG 2000 family file.
3.1.9 MJ2: The file format specified in Rec. ITU-T T.802 | ISO/IEC 15444-3.

3.2 HTTP.definitions

The following-definitions are intended to match HTTP/1.1. In the case of any difference, these definitions shall be 4sed.

3.2.1 connection: Transport layer virtual circuit established between two programs for the purposg of
com[nunication.

3.2.2 entity: The information transferred as the payload of a request or response.
Note on entry: An entity consists of metainformation in the form of entity-header fields and content in the form of an entity-body.

3.2.3 proxy: An intermediary program which acts as both a server and a client for the purpose of making requests on
behalf of other clients.
Note on entry: Requests are serviced internally or by passing them on, with possible translation, to other servers.

3.3 JPIP definitions

The following definitions are used within this Recommendation | International Standard. In some cases, these definitions
differ from those used in other standards and/or Recommendations.
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3.3.1 cache (client-side): Cache managed by the Client for storing JPIP data-bins.
Note on entry: The Client might have a limited cache and might have to purge cached JPIP data-bins from time to time.

3.3.2 cacheable response: Response that may be stored within a cache for use in answering subsequent requests.

Note on entry: Even if a resource is cacheable, there might be additional constraints on whether a cache can use the cached copy
for a particular request.

3.33 cache-model (server-side): Server-side estimation of the data-bins or portions of data-bins that are available
in the client's cache.
Note on entry: The server can add items to its estimation of the client's cache because it assumes successfully delivery, or because
it has received acknowledgements of transmitted data, or because of cache-model update statements.

3.34 channel: Mechanism for grouping requests and responses such that only one request/response is active at a time
withjr-the-grotp-
Note on entry: Multiple channels can be used to issue multiple requests and receive multiple responses concurrently.

3.3.9 client: Program that establishes connections for the purpose of sending requests.

3.3.9 codestream image region: Intersection between the image and the region defined by the ©ffset and Rdgion
Size
Note on entry: The codestream image region can be empty (no area).

3.3.7 data-bin: Set of bytes of the same type of data which can be partially delivered.

3.3.8 incremental-codestream: Representation of the codestream as a collection\of data-bins (main headed, tile
headpr, precinct or tile data-bins) having the same codestream identifier.

3.39 JPIP index table: File format box which provides information about the location of portions of a fije or
codeptream.

J0  JPEG 2000 family target: Target that corresponds to a JPEG-2000 family file.

3.3.41 logical target: Specific representation of specific originalsnamed resource, or a byte range from that spqcific
ihal named resource, to which the JPIP request is directed.

ote on entry: The specific representation might be transcoded fronrthe original named resource.
message: Set of bytes from a single data-bin and-the header identifying those bytes and the data-bin.

raw codestream: Representation of the codestream as a single metadata-bin.

2
3
4 request: Group of fields and values sent from the client to the server to obtain portions of an image or metadata.
5 resource: Network data object or-service that can be identified by a URI.
6  response: Bytes sent from the server to the client after receiving a request.
7

server: Application program that accepts connections in order to service requests by sending back responges.

ote on entry: Any given program might be capable of being both a client and a server; use of these terms refers only to thg role
being performed by the program for a particular connection, rather than to the program's capabilities in general.

3.3.18  session: Collection of requests and responses applying to the same resource for which the server maintgins a
cachp model.

3.3.19 session-pased: Where the server maintains a cache model.

3.3.70 stateless: Single request where the server does not make use of a cache-model in determining the respons

D

3.3.41~. target: Logical identification of JPIP data.
Note 2 on entry: JPEG 2000 files or codestreams might be available in multiple representations (e.g., return type, precinct size) or
vary in other ways, each identified by a unique logical target.

3.3.22  tile header: All tile-part headers for a specific tile.

3.3.23  view-window: The portion of the image data that the client desires, as expressed by the combination of the
following fields that appear in the request: Region Size, Offset, Frame Size, Codestream, Codestream Context, Sampling
Rate, ROI and Layers.

Note on entry: The view-window is often smaller than the whole image data.

3.3.24  slice: Subset of voxels in a volumetric image with the same Z coordinate.
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3.3.25 profile: Set of request fields that a server is expected to support and implement and a client communicating
with a server in this profile may issue, with the expectation that the server supports them.

Note 1 on entry: Conformance is structured according to profiles.
Note 2 on entry: See Annex J.

3.3.26  variant: Collection of operating modes and features of the JPIP standard that a client and a server use to
exchange requests and data.

Note on entry: Clients and servers interoperate by employing a common subset of all variants.

3.4 Symbols

For the purposes of this Recommendation | International Standard, the following symbols apply. The symbols defined in

Rec. : SOHEC-15444=tamdt RecTU-T T80t THSOHEC15444-2atsoappty to this-Recommendation |

Interhational Standard.

c An index (starting from 0) of the image component to which the precinct belongs

£x x-axis frame size for client request view-window

fy y-axis frame size for client request view-window

fz z-axis frame size for client request view-window

fx' x-axis frame size for codestream resolution selected by the servecbased on the client requgst

fy' y-axis frame size for codestream resolution selected by thé-server based on the client requgst

fz' z-axis frame size for codestream resolution selected by the server based on the client request

£x" Modified jpx x-axis frame size for suitable resolution

fy" Modified jpx y-axis frame size for suitable resolution

fz" Modified jpx z-axis frame size for suitaple resolution

Heog The codestream height as recorded,in the Image Header (ihdr) box (see Annex 1.5.3.1 of|Rec.
ITU-T T.800 | ISO/IEC 15444-1)

Heonp The height of the composited result, supplied in the JPX composition options | box
(see Annex M.11.10.1'0f Rec. ITU-T T.801 | ISO/IEC 15444-2)

H. g The height of the compositing layer, as it appears on the compositing layer registration grig

Hs:let The cropped.height

Htilet The composited height

I The 'unique identifier of a precinct within its codestream

N, IS the number of decomposition levels

nun| components The number of components encoded

nun tiles The number of tiles in the codestream

ox x-axis offset for client request view-window

oy y-axis-offsetfor-chentregtest-view-wintow

oz z-axis offset for client request view-window

ox' x-axis offset for suitable codestream region

oy' y-axis offset for suitable codestream region

oz' z-axis offset for suitable codestream region

ox" Modified jpx x-axis offset for suitable region

oy" Modified jpx y-axis offset for suitable region

oz" Modified jpx z-axis offset for suitable region
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Resolution level

A sequence number which identifies the precinct within its tile-component
x-axis size of client request view-window

y-axis size of client request view-window

z-axis size of client request view-window

x-axis size for suitable codestream region

y-axis size for suitable codestream region

aNE
T

sx"

sy"

sz"

Wcod

Wcom

Weeg
Ws;
Wt,
XC;

XO;

XO.4

hst

hst

hst

hst

XOsliz

XR:¢

Xsi

XS,

YC;

hst

o
o

Modified jpx x-axis size for suitable region
Modified jpx y-axis size for suitable region
Modified jpx z-axis size for suitable region
An index (starting from 0) of the tile to which the precinct belongs

The codestream width as recorded in the Image Header (ihdr) box.(see Annex 1.5.3.1 of
ITU-T T.800 | ISO/IEC 15444-1)

The width of the composited result, supplied in .they"JPX composition options
(see Annex M.11.10.1 of Rec. ITU-T T.801 | ISO/IEC 15444-2)

The width of the compositing layer, as it appears,ahtthe compositing layer registration grid
The cropped width
The composited width

The x-axis cropping offset supplied ¥ia'the relevant instruction (see Annex M.11.10.2.1 of
ITU-T T.801 | ISO/IEC 15444-2)

The x-axis compositing offset, described via the relevant compositing instru
(see Annex M.11.10.2.1 of\Rec. ITU-T T.801 | ISO/IEC 15444-2)

The x-axis codestream.registration offset

The horizontal offset from the origin of the reference grid of the relevant codestream's
marker segment

The x-axis codestream registration sampling factor, described at the beginning of any codest|
registration box (see Annex M.11.7.7 of Rec. ITU-T T.801 | ISO/IEC 15444-2)

The'width of the reference grid of the relevant codestream's SIZ marker segment

The x-axis registration precision described at the beginning of any codestream registratior
(see Annex M.11.7.7 of Rec. ITU-T T.801 | ISO/IEC 15444-2)

The y-axis cropping offset supplied via the relevant instruction (see Annex M.11.10.2.1 of
ITU-T T.801 | ISO/IEC 15444-2)

Rec.

box

Rec.

Ction

SIz

feam

box

Rec.

YO;

ST

YO.eg

YOs

iz

YR, g

Ysi

© ISO/IEC 2023 - All rights reserved

z

The \JI-QViQ r‘nmpnciring nffcnr, described  via the relevant anpnciring nstry

(see Annex M.11.10.2.1 of Rec. ITU-T T.801 | ISO/IEC 15444-2)

The y-axis codestream registration offset

ction

The vertical offset from the origin of the reference grid of the relevant codestream's SIZ marker

segment

The y-axis codestream registration sampling factor, described at the beginning of any codestream

registration box (see Annex M.11.7.7 of Rec. ITU-T T.801 | ISO/IEC 15444-2)

The height of the reference grid of the relevant codestream's SIZ marker segment
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YS:eqg The y-axis registration precision described at the beginning of any codestream registration box
(see Annex M.11.7.7 of Rec. ITU-T T.801 | ISO/IEC 15444-2)
4 Abbreviations
For the purposes of this Recommendation | International Standard, the following abbreviations apply.
ABNF Augmented Backus-Naur Form
DICOM Digital Imaging and Communications in Medicine
DWT Discrete Wavelet Transformation
EOR End of Response
HTML Hypertext Markup Language
IP Internet Protocol
JPIP JPEG 2000 Interactive Protocol
JPP JPIP Precinct
JPT JPIP Tile-part
MTF Modulation Transfer Function
PDF Portable Document Format
SVG Scalable Vector Graphics
TCP Transmission Control Protocol
UDP User Datagram Protocol
UuID Universal Unique Identifier
VBAS Variable-length Byte Aligned Segment
XHTML Extensible Hypertext Markup Language
XML Extensible Markup Language
5 Conventions

51 ABNF rules

This|Recommendation | International Standard uses the ABNF notation defined in RFC 5234, including the core ABNF
syntax rules: ALPHA (letters), CR (carriage return), CRLF (Internet standard newline), CTL (control characters), DJGIT
(decimal digits), HEXDIG (hexadecimal digits), LF (line feed), LWSP (linear white space) and SP (space). For the

purppses of this Recommendation International Standard, the following ABNF rules also apply.

NZDIGIT = %x31-39 :1-9
UPPER = %x41*5A A-Z
LOWERS9%x61-7A Ja-z

UINTS2*DIGIT
NONZERO = *"0" NZDIGIT *DIGIT
WINT-RANGE = UINT ["-" [UINT]]

UFLOAT = 17DIGIT 7.7 I7DIGIT]

OCTAL-ENCODED-CHAR = "\" QUADDIG OCTDIG OCTDIG
QUADDIG ="0"/"1" /"2" | "3"

OCTDIG ="0" /1" /"2" [ "3" [ "4" [ "5" [ "6" | "7"

UUID = 16(HEXDIG)

TOKEN = 1*(ALPHA / DIGIT /" /" " [ "-")

TEXT-LABEL = DQUOTE TOKEN DQUOTE

IDTOKEN = 1*(TOKEN / ":")

6 Rec. ITU-T T.808 (12/2022)
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This Recommendation | International Standard also defines PATH, representing a file or pathname. In the general case,
PATH values may contain any character, although for a given server architecture, the server shall reject any characters
that are not valid on that particular server. In addition, PATH shall be properly encoded as specified by the transport
technology.

UINT-RANGE specifies a range of integer values. The first integer in the range specifies the beginning of the range. If
two values are specified, the first and second values specify the inclusive beginning and ending limits to the range. If only
the first value and the "~" character are specified, the range includes all values greater than or equal to the first value.

A numerical value immediately preceding an ABNF element refers to a repetition of the parameter that follows the
number, for the number of times given by the numerical value, with no intervening spaces between each occurrence.

The construct "1 #" refers to one or more repetitions of the parameter that follows, each occurrence of which is separated
by ajcomma.

The fonstruct "1 $" refers to one or more repetitions of the parameter that follows, each occurrence of which.is'sepafated
by afsemicolon.

5.2 File format ABNF rules

compatibility-code = 4 (ALPHA / DIGIT / " " / OCTAL-ENCODED-CHAR)
box—-type = 4 (ALPHA / DIGIT / " / OCTAL-ENCODED-CHAR)
pox—-type-list = "*" / 1# (box-type)

boxf-type specifies the four characters of the box type. For each character in the box type, if the character is
alpha-numeric (..2, a..z or 0..9).

box|-type specifies the four characters of the box type. For each-~Character in the box type, if the character is
alphg-numeric (2..7, a..z or 0..9), the character is written directly into the string. If the character is a space (\040),|then
that ccharacter shall be encoded as the underscore character (" ¢Y.or by octal encoding. For any other character, a
4-chgracter string is written in its place, consisting of a backslash character ("\") followed by three octal digits
reprgsenting the value of the character from the box type in*egtal. The compatibility-code is encoded the fame
way that a box-type is encoded.

5.3 Key to graphical descriptions of bexes (informative)

The Hescription of each box is followed by a.figure that shows the order and relationship of the parameters in the|box.
Figure 1 shows an example of this type of figure. A rectangle is used to indicate the parameters in the box. The width of
the rgctangle is proportional to the number of bytes in the parameter. A shaded rectangle (diagonal stripes) indicate$ that
the garameter is of varying size. Two:parameters with superscripts and a grey area between indicate a run of sevefal of
thesq parameters. A sequence of two.groups of multiple parameters with superscripts separated by a grey area indicgtes a
run gf that group of parameters.(one set of each parameter in the group, followed by the next set of each parameter ip the
group). Optional parameters or-boxes will be shown with a dashed rectangle.

The figure is followed. bya'list that describes the meaning of each parameter in the box. If parameters are repeated, the
length and nature of-therun of parameters is defined. As an example, in Figure 1, parameters A, B, C and D are 8, 1B, 32
bit ahd variable length respectively. The notation E® and EN- implies that there are N different parameters, E', in afrow.
The proup of parameters F° and FM1, and G° and GM* specify that the box will contain F°, followed by G°, followgd by
F! and G?, continuing to FM-! and GM* (M instances of each parameter in total). Also, the field D is optional and might
not Ke found in this box.

In additic afigure describing the contents of a superbox; an ellipsis A dicate that the contedts of
the file between two boxes is not specifically defined. Any box (or sequence of boxes), unless otherwise specified by the
definition of that box, can be found in place of the ellipsis.

© ISO/IEC 2023 - All rights reserved Rec. ITU-T T.808 (12/2022) 7
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Run of N Run of M sets
parameters of parameters
16-bit —
A|B| C D E F’ 1| G H’ G| !
8-bit 32-bit 64-bit Variable size T.808_F01

Figure 1 — Example of the box description figures

For ¢xample, the superbox shown In Figure Z contain an AA DoX and a BB boX, and the BB DoX Tollows the AA
Howgever, there can be other boxes found between boxes AA and BB. Dealing with unknown boxes is discussed in
ITU4T T.800 | ISO/IEC 15444-1.

6.1
This

AA see BB

T.808_F02

Figure 2 — Example of the superbox description figures

General description

JPIP protocol

Recommendation | International Standard describes the syntaxes.and methods that are used when a client is acce

JPEG 2000 compressed imagery and imagery related data residing on a JPIP-enabled server. This Recommenda
International Standard enables the flexibility and functionality~intended in Rec. ITU-T T.800 | ISO/IEC 15444-1

reali

JPIP
The
This

ved across multiple client/server transports.

defines the interactive protocol to achieve the efficient exchange of JPEG 2000 imagery and imagery-related
brotocol defines the Client-Server interactions'based on a client request and server response as shown in Figy
Recommendation | International Standard defines the JPIP client requests and the JPIP server responses. HTT|

(RFC 2616), TCP (RFC 9293) and UDP (REE-768) are shown as examples of possible transports for JPIP. The ¢

uses

imag

relat
of cl
inde
(e.g.
of th

a View-Window request to define the-resolution, size, location, components, layers, and other parameters fo

bd data with precinct-based streams, tile-based streams, or whole images. The protocol also allows for the negoti
lent and server capabilities @nd limitations. The client can request information about an image as defined in
tables from the server,which enables the client to refine its View-Window request to image specific param
byte range requests). Fhe server's cache model is based on the capabilities defined by the client and the statefu
P Session.

Server Client

- - Display
Ifhage < Multiple Client Requests Metadata
Metadata Client Capabilites

box.
Rec.

Esing
ion |
o be

data.
re 3.
P/1.1
lient
r the

e and imagery related data that is‘requested by the client. The server responds by delivering imagery and imagery-

ption
JPIP
eters
ness

ServerCapabritities f Data Limiis
JPP-or JPT-streams Multiple Server Responses
Cache

Model* HTTP, TCP, UDP Cache

*Only if State is present T.808(22)_F03

Figure 3 — JPIP protocol overview

This protocol can be used over several different transports as shown in Figure 4. This Recommendation | International
Standard includes informative annexes on the use of the JPIP protocol over HTTP, TCP and UDP, and provides
suggestions for other example implementations. The JPIP protocol itself is neutral with respect to underlying transport
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mechanisms for the client requests and server responses, except in regard to channel requests represented by the New
Channel ("cnew") request field (see C.3.3) and the New Channel ("JPIP-cnew") response header (see D.2.3), where
transport-specific details shall be communicated. This Recommendation | International Standard defines four specific
transports, which are identified by the strings "http", "https”, "http-tcp" and "http-udp™ in the value string associated with
New Channel requests.

JPIP

HTTP |
TCP ‘ UDP

The
imag
the H

6.2
This

Ann
over

PIP protocol described in this Recommendation | International Standard provides support forstill images, volun
ery, motion imagery and animated content, along with a multitude of file formats, as specified by other membe
ec. ITU-T T.8xx | ISO/IEC 15444-x family of Recommendations | International Standards.

Purpose

Recommendation | International Standard defines the syntax and methods«required for both the client and s¢g
bxes define components that are required to achieve interoperability and functionality between the client and s
several transports. These annexes are described below.

T B05_FUF

Figure 4 — JPIP protocol stack

etric
rs of

rver.
erver

Annex A describes the tile-based and precinct-based streams that are required for both the client anfl the
server. The server is required to produce compliant JRR: and JPT-streams and understand uploaded [JPP-
and JPT-streams. The client is required to understandand properly decode these streams and is resporsible

for producing compliant streams when uploading-partial imagery to the server.

Annex B describes the session and cache medelling of a client/server session and is required for both the

client and server.

Annex C defines the client request syntax. The client shall produce compliant requests and the server shall

be able to parse, interpret and respond to all compliant requests.

Annex D defines the server résponse syntax. The server shall produce compliant responses and the ¢lient

shall be able to understand cempliant responses.

Annex E defines syntax:and methods to upload a partial image for systems which use JPIP for uploagl.

Annexes F, G and-H-define the methods and procedures for JPIP client/server interactions over seperal

different transpert.protocols.

Annex | defines the indexing information syntax contained in a JPEG 2000 box that can be used by a glient

and servérto more efficiently access imagery and imagery related data.

Servér-and client conformance is further structured into profiles and variants. Profiles define which flields
servers are required to support and implement beyond simply parsing and interpreting the fields. Vatiants
define the operating modes and features of the JPIP standard a client and server use to transmit data. Clients
and servers need to provide a common subset of variants in order to interoperate. See Annex J for details

about conformance and testing for conformance.

Annoy K dacerihnae cavnral avamnla,
T

n
LA RLEAZAN B SIS A R S A A AT A R AN ) =

different applications.

Additional annexes found in this Recommendation | International Standard are as follows.

© ISO/IEC 2023 - All rights reserved

Annex L is provided to support extensions to this Recommendation | International Standard.
Annex M provides example JPIP applications and protocol transcripts.

everal

Annex N collects the ABNF specifications for client requests and server responses, as found in Annex C

and Annex D, respectively.
Annex O provides media type specifications and registration information.
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7 Conformance

Conformance with this Recommendation | International Standard by a client means that the client's JPIP requests are well
structured, valid and conformant to the JPIP client requests as defined by this Recommendation | International Standard,
and that it is able to parse the JPIP responses defined by this Recommendation | International Standard.

Conformance with this Recommendation | International Standard by a server means that the server's JPIP responses are
well structured, valid and conformant to the JPIP server response signalling as defined by this Recommendation |
International Standard, and is able to parse the JPIP requests defined by this Recommendation | International Standard.
Servers shall parse and interpret all normative request types and shall respond to all compliant requests. Compliance to a
profile requires servers furthermore to support and implement all mandatory fields within that profile to the extent defined
in Annex J.

Conformance,profitesand—conformance—testing—methodotogiesof-this Recommendationtnternationat-Standarg are

defirjed in Annex J.

It is pxpected that server applications might send additional data not explicitly requested by a client, or rédundant data
that has previously been sent to a client, depending on the network quality-of-service. Such implementation, decisiors are
application specific and provide the JPIP system with high utility.

10 Rec. ITU-T T.808 (12/2022) © ISO/IEC 2023 - All rights reserved
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Annex A

The JPP-stream and JPT-stream media types

(This annex forms an integral part of this Recommendation | International Standard.)

A.l Introduction

JPP-stream and JPT-stream are media types useful for presenting JPEG 2000 codestreams and file format data in an
arbitrary order. Each media type consists of a concatenated sequence of messages, where each message contains a portion
of a single data-bin preceded by a message header. Data-bins contain portions of a JPEG 2000 compressed image
representation, such that it is possible to construct a stream that completely represents the information present in a JPEG
200d file or codestream. Each message is completely self-describing, so that the sequence of messages can be termihated
at arfy point and messages can be re-ordered subject to minimal constraints without losing their meaning. For/these
reasqns, JPP-stream and JPT-stream media types are useful for JPIP servers and the JPIP protocol is designeduwith these
media types particularly in mind. This annex defines the JPP-stream and JPT-stream media types withoutrgference to the
JPIP|protocol.

Contiguous codestream box anGther box
N
JPEG 2000 file
. i
: i
: i
v
examples main precincts
’ : metadata
of data-bins  header or tiles
[ 1 1 |l\ \ \\\\ AN N 1 "o \ I :\ \
I I o \\ \\ \‘ NN NN S 1 I \\ \\ \\ I I \\ \\
| ) I I ~ N ~ ~ I 1 1 I
| H L L S W NN ~ ' R \ H Y \
1 | [ N0 WX ] [ \ i oy Y
I [ RN N NN N N S I [ N I AN \
I 1 o \ NN N N Y N i 1 W\ 1 1
examples
of messages D‘
N ",—" ’/_*” ‘.,-""
", ”‘,—’ "’_,‘ ‘-’7_,—‘
‘.\ ) ’_," D Pt “.’,,’
N, - - -
e,
examples of
stream
T.808(22)_FA.1

Figyre A.1 — Examplesefa JPEG 2000 file, JPIP data-bins and JPIP-stream relationships (after G.J. Colyerfand
RJA. Clark, IEEE Trans. Consumer Electronics, 49 (2003), pp. 850-854)

Figure A.1 is:an’illustrative example of the relationship between the bit-streams from a JPEG 2000 file, JPIP data-pins,
and 3 JPJP stream. The figure shows the main header colour coded red, 2 precincts with packets coded in shades of orgnge-
yellgwZand green, and a meta-data box coded blue. Self-describing JPIP messages are formed from these data-bing and
concateratedtoformra JPHPstrean:

A JPIP stream consists of one or more concatenated JPIP messages. Each JPIP message consists of a header and a body.
The header provides descriptive information to identify the relevant data-bin. The body is data from that data-bin. Unless
further signalling is provided, the message is the concatenation of the header with the body.

NOTE - In this Recommendation | International Standard, all examples provided form binary messages by the concatenation of

header and body. It is implementation-specific to the transport and application if other signalling for header and body is provided.
For example, auxiliary signalling with variable error protection might be implemented for wireless-based applications.
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A2 Message header structure

A21 General

Each message represents a portion of exactly one data-bin. The message header consists of a sequence of variable-length
byte-aligned segments (VBAS). Each VBAS consists of a sequence of bytes, all but the last of which has a most significant
bit (bit 7) of 1, as seen in Figure A.2. The least significant 7 bits of each byte in the VBAS are concatenated to form a bit
stream which is used in different ways for different VBASS.

MSB LSB
7l6lslalslz2l1lo 6lslalsl2lilolf7]elslalzlz2l1lo

IIXXXXXXX XXXXXXX[[0OXXXXXXX

|

—

T 808 A

Figure A.2 — VBAS structure

The message header serves to identify the particular data-bin and byte range which is represented by the message Qody.
Mesgage headers can take an independent form and a dependent form. The independent formtis-a long form wherg the
mesgage headers are completely self-describing; their interpretation is independent of any(other message headers) The
optignal shorter dependent form message headers make use of information in the headérs,of previous messages; ftheir
decoging is dependent on the previous message. Applications can choose to use theeng form message headers; these
mesgages can be rearranged in any arbitrary order. Alternatively, applications can Use the shorter form message headers
that flo depend on previous message headers; these are shorter messages but will.create erroneous results if the mesgages
are not arranged in the correct sequence when decoded. It is an application dgciSion whether or not the sequence ordgring
of regeived messages can be assumed to be reliable and, if so, whether to_make use of the shorter form message headers.

The message header consists of the following VBAS's (optional VBAS's.identified by the use of square brackets):
Bin-1D [, Class] [, CSn], Msg-Offset,;-Msg-Length [, Aux]

The pxistence of the Class and CSn VBASs are determined hy.examining the Bin-ID VBAS. The existence of the[ Aux
VBAS is determined by the Class VBAS or the previous Class VBAS, if there is no Class VBAS in the current megsage
headgr.

The Bin-ID VBAS serves several roles. Bits 6 and5 of the first byte of the Bin-ID VBAS, labelled 'b' in Figure|A.3,
indidate whether the Class and CSn VBASs are jpresent in the message header. Table A.1 defines the bit values and its
meaning.

Bit 4 of the first byte of the Bin-ID VBAS, Tabelled 'c' in Figure A.3, indicates whether or not this message contains the
last lpyte in the associated data-bin: 'Oimeans it is not the last byte in the data-bin; 1" indicates that it is the last byte ih the
data{bin. Receiving a message with this bit set allows determination of the length of the complete data-bin, althoygh it
does|not imply that the complete\JPP-stream or JPT-stream contains sufficient messages to assemble all of the bytes from
that glata-bin.

The femaining 4 bits of thefirst byte and the 7 low order bits of any remaining bytes in the Bin-1D VBAS (labelled[d" in
Figure A.3) form an.®in-class identifier", which is used to uniquely identify the data-bin within its class, in the manner
descfibed in A.2.3.

MSB LSB

76543210 76543210 76543210
| T 1 [ B I B I 1
alb bleld dddilaldddddddflaldd

T T T
dd dd d eee

T.808(22)_FA.3

Figure A.3 — Bin-ID VBAS structure
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Table A.1 — Bin-1D additional VBAS indication

Ingiclelto'r Meaning
Bits "bb
00 Prohibited.
01 No Class or CSn VBAS is present in message header
10 Class VBAS is present but CSn is not present in message header
11 Class and CSn VBAS are both present in the message header.

The Class VBAS, if present, provides a message class identifier. The message class identifier is a non-negative integer,

formed by concatenatlng the Ieast S|gn|f|cant 7 bits of each byte of the VBAS in b|g endlan order. If the Class VBAS is

BAS
5 are

The
er. If
the GSn VVBAS is not present, the codestream index is unchanged from the previous message. If CSn VBAS is not prgsent
and there is no previous message, the codestream index is 0.
The Msg-Offset and Msg-Length VBAS's each represent non-negative integer values, forméd by concatenating the|least
signifficant 7 bits of each byte in the VBAS in big-endian order. The Msg-Offset integer‘identifies the offset of the| data
in th|s message from the start of the data-bin. The Msg-Length integer identifies the total hnumber of bytes in the bogly of
the message.
An Aux VBAS can be present. Its presence, and meaning if present, is determined by the message class identifier fpund
with|n the Bin-1D VBAS, as explained in A.2.2. If present, the Aux VBAS represents a non-negative integer value, formed
by cpncatenating the least significant 7 bits of each byte in the VBAS jin\big-endian order. The information in the| Aux
VBAS cannot affect the length of the message body.
A22? Message class identifiers
The message class identifiers defined by this Recommendation | International Standard are the non-negative intggers
shown in Table A.2. The interpretation of the data-bin classes to which they refer is described in A.3. All other values of
mesdage class identifier are reserved, and the associated-messages should be skipped by decoders not recognizingy the
valug.
Clas$ identifiers are chosen such that an Aux WBAS is present if and only if the identifier is odd. This property alfows
unregognized message headers to be correctlyparsed and the contents skipped.
Extended precinct data-bin messages have exactly the same interpretation as non-extended precinct data-bin mesgages
and they refer to exactly the same_precinct data-bins. The extended precinct messages include an Aux VBAS which
identifies the number of complete packets (quality layers) which would be available for the precinct if the bytes in this
mesgage were combined with-all-previous bytes of the same precinct. If this message also contains the last byte of the
data{bin, the Aux VBAS ndicates the total number of quality layers associated with the precinct in the original
codestream. Otherwise, the Aux VBAS indicates the quality layer to which the byte immediately following the last|byte
in the message belongs:TFhe information in the Aux VBAS can be useful to certain clients.
Table A.2 — Class identifiers for different data-bin message classes
Class .
identifier Message class Data-bin class Stream type
0 Precinct data-bin message Precinct data-bin JPP-stream only
1 Extended precinct data-bin message Precinct data-bin JPP-stream only
2 Tile header data-bin message Tile header data-bin JPP-stream only
4 Tile data-bin message Tile data-bin JPT-stream only
5 Extended tile data-bin message Tile data-bin JPT-stream only
6 Main header data-bin message Main header data-bin JPP- and JPT-stream
8 Metadata-bin message Metadata-bin JPP- and JPT-stream

Extended tile data-bin messages have exactly the same interpretation as non-extended tile data-bin messages and they
refer to exactly the same tile data-bins. The extended tile messages include an Aux VBAS which identifies the smallest
n such that, in all components for which (N — n) is non-negative, resolution level (N. —n) and all lower resolution levels
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have been completed when the bytes in this message are combined with all preceding bytes of the same tile, where N is
the number of decomposition levels, which can vary by component. If no resolution levels of any component have been
completed, the value of the Aux VBAS is one plus the maximum value of N across all components. The value zero is
reached when all resolutions in all components have been completed. Because resolutions do not necessarily appear in
order in a tile, some resolution levels above the value signalled by the VBAS might have been completed, but this cannot
be determined from the message header. The information in the Aux VBAS can be useful to certain clients.

A.2.3 In-class identifiers

The least significant 4 bits of the first byte and the least significant 7 bits of all other bytes from the Bin-ID VBAS are
concatenated in big-endian order to form a single word, having 7k-3 bits, where k is the number of bytes in the VBAS.
This word represents an unsigned integer which serves to uniquely identify the data-bin within its class and codestream.
A.3 provides a description of the various data-bin classes, along with the corresponding in-class identifiers.

A.3 Data-bins

A3.1 Introduction

Datatbins contain portions of a JPEG 2000 file or codestream data. These can be based on imagery<elements, sugh as
precinct-based data, tile-based data, and headers. They can also be based on metadata. Whateveérthe content of a plata-
bin, ach data-bin is treated as an individual bit-stream.

A3.2 Precinct data-bins

A3.2.1 Precinct data-bin format

Prec|nct data-bins appear only within the JPP-stream media-type. Each precinct-data-bin corresponds to a single precinct
with|n a single codestream. The in-class identifier is defined by Equation A<L.

I =t+ (c+sxnum_components)&/num_tiles A-1)
whefe:

I is the unique identifier of the precinct within its,cadestream;

is the index (starting from 0) of the tile to whicl the precinct belongs;

is the index (starting from 0) of the image‘Component to which the precinct belongs;

v o -

is a sequence number which identifiesithe precinct within its tile-component.

Within each tile-component, precincts are assigfied contiguous sequence numbers, s, as follows. All precincts gf the
lowesst resolution level (that containing only the LL sub-band samples) are sequenced first, starting from 0, followjng a
rastey-scan order. The precincts from each successive resolution level are sequenced in turn, again following a rasterscan
ordef within their resolution level.

It follows that a precinct identifier 0f'0 refers to the upper left hand precinct from the LL sub-band of image compgnent
Ointile 0.

EacH precinct data-bin cortesponds to the string of bytes formed by concatenating all codestream packets, complete|with
all rglevant packet headers, which belong to the precinct. It is conceivable that packet headers will be packed into PPM
or PRT marker segments which shall then belong to main header or tile header data-bins, in which case the precinct fata-
bin would hold ofily'packet bodies. In any event, the precinct data stream should coincide with the contiguous segment
of bytes that would be found within a JPEG 2000 codestream having one of the layer-subordinate progression sequgnces
(CPRL, PCRL or RPCL).
OTE\: For the sake of efficiency when serving an image containing PPM markers, a server can transcode the packed packet
headers in the main header into the tile headers (PPT markers). Otherwise, a client would require tile-part length markers (TLM)
to be sent. The server can alternatively transcode the image (transparently to the client) in such a way as to avoid the use of packed
packet headers altogether.

For volumetric images encoded in JP3D (Rec. ITU-T T.809 | ISO/IEC 15444-10), the sequence number of precincts
within a tile-component is computed as follows: All precincts of the lowest resolution level, i.e., those containing only
the [LIX]ILIX][LX] samples are sequenced first, starting from zero, following a raster scan order as defined by Rec.
ITU-T T.809 | ISO/IEC 15444-10. The precincts from each successive resolution level are sequenced in turn, again
following the raster scan order defined by Rec. ITU-T T.809 | ISO/IEC 15444-10. The precinct with sequence number 0
thus refers to the front most, upper left hand precinct of the lowest resolution sub-band of the image component 0 in tile O.

A3.22 Precinct data-bin example (informative)

Figure A.4 shows an example precinct data-bin (in-class identifier 3) with 4 quality layers (or packets).
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Figure A.4 — Example precinct data-bin

Cases A, B and C, the message header is shown below, based on the extended and non-extended precinct dat
age structures. The underlined data denotes the Aux VBAS to identify the number of layersauhich are completg
nessage.

£ A)

bxtended header: 00100011 01101011 10000001 00100101 xxxxxxxx_\.

nitial 0 bit indicates only one byte is used in the Bin-ID VBAS. The next two bits ("01") indicate that no CIg
VBAS is present. The next "0" bit indicates that the data-bin is not completed by this message. The remaining
b first byte ("0011") indicate that the bin-1D is 3. The first bit of the seeond byte indicates that there is only one
in the Msg-Offset VBAS. The next 7 bits ("1101011") mean that the’ offset is 107. The first bit of the third
ates that both this byte and at least the next byte are part of the Msg-Length VBAS. The 0 bit starting the fourth

ates that it is the last byte of the Msg-Length VBAS. Thus, alkthe low order bits from the third and fourth byte
ptenated to determine the length. In this case, 0000001 0100101" = 165.

e B)
bxtended header: 00100011 10000001 00001000 01010100 XXXXXXXX ...

b C)
bxtended header: 00110011 149000001 00001000 10000001 00110101 XXXXXXXX ...

h-bin
d by

ss or
bits
byte
byte
byte
S are

Exterjded header: 01010011 00000001 10000001 00001000 10000001 00110101 00000100 xxxxxxxx ...

Note

A3

] Tile header data-bins

Tile

idenfifier holds.the index (starting from 0) of the tile to which the data-bin refers. This data-bin consists of marker
marKer segmients for tile n. It shall not contain an SOT marker segment. Inclusion of SOD markers is optional. This
bin darcbeformed from a valid codestream, by concatenating all marker segments except SOT in all tile-part heade

header data=bins appear only within the JPP-stream media type. For data-bins belonging to this class, the in-

that since the response data contains the last byte of the data-bin in Case C, the Bin-ID VBAS indicates that it is a
"conppleted” message.

class

and
data
s for

tile -

NOTE 1 — POC marker segments can also be removed as they are not of interest to a typical JPIP client. However, a server might
include the POC markers for the benefit of a client application that wants to output a JPEG 2000 file with the same progression

0

rder as the original image available at the server.

A server may send data in any order, but is required to send a tile header data bin for a tile even if the tile header is empty.
A client that receives image data for a tile but has not yet received its tile header should not assume that the tile header is
empty and attempt to decode the data.

NOTE 2 — It might be beneficial for certain clients to receive the tile header bin in advance of the tile data bin.
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A.34 Tile data-bins

Tile data-bins shall be used only with the JPT-stream media type. For data-bins belonging to this class, the in-class
identifier is the index (starting from 0) of the tile to which the data-bin belongs. Each tile data-bin corresponds to the
string of bytes formed by concatenating all tile-parts belonging to the tile, in order, complete with their SOT, SOD and
all other relevant marker segments.

A.35 Main header data-bin

Both JPP- and JPT-stream media types use the main header data-bin. For data-bins belonging to the codestream main
header class (completed or non-completed variations), the in-class identifier shall be 0. This data-bin consists of a
concatenated list of all markers and marker segments in the main header, starting from the SOC marker. It contains no

SOT

, SOD or EOC markers.

A3

A3

Both
targe
the J
refer
whig

Unli
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N
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b Metadata-bins
b.1 Introduction to metadata-bins

t that contains the codestream or codestreams whose elements can be referenced by other data-bifis associated
PP-stream or JPT-stream. For the purpose of this Recommendation | International Standard)'the term "metal

h has the metadata-bin class identifier.

e the numerical ID's used for other types of data-bins, metadata-bin ID's do not-map algorithmically to som
at construct or byte offset. The server is free to choose any numeric ID for any/particular metadata bin. The on
exception to this is that the metadata-bin containing the root of the logical target shall be assigned ID O.

sign bin-1D's using consecutive numbers.

ill be empty. A client should not assume that no metadata is available if it has not yet received any metadata bi
OTE 2 - It might be beneficial for certain clients to receive the metadata bin with bin ID 0 in advance of all other bins.

b.2 Division of a logical target containing a JPEG 2000 file into metadata-bins

rs to deliberately omit portions of the logical target that are not currently required by a client. To this end,

and

recinct data-bins or tile data-bins).

Fornpally, metadata-bin @-€onsists of all boxes from the logical target, appearing in their original order, with the exce

that

placeholder can.réplace any given box. The Placeholder box contains the original header of the box that has

JPP- and JPT-stream media types use metadata-bins. Metadata-bins are used to convey metadata from the logical

with
fata"

5 to any collection of "boxes" from a JPEG 2000 family file. The codestream index shall besignored in any megsage

b file
e and

OTE 1 — The mechanism for assignment is implementation-dependent; howevek, it is an informative suggestion that sqrvers

ver is required to send at least the metadata bin with bin ID 0, even'if no metadata is present. In this case, the mefabin

n.

hetadata could conceivably be included in metadata-gin 0. In this case, all boxes from the logical target would bglong
btadata-bin 0, appearing in their original order. Since JPEG 2000 family file formats consist of nothing but a seqyence
xes, this effectively means that metadata-bin @would consist of the entire logical target. More generally, howgver,
useful to break the logical target into pieces that can be transmitted in a manageable fashion. This allows ifnage

JPIP

es a new special box type, known as the "Placeholder box." The Placeholder box serves to identify the size and|type
box from the logical target, while pointing to another data-bin that holds that box's contents. Placeholders arg also
fo represent codestreams from the logical target. This is particularly significant in view of the fact that the comprgssed
represented by any given codéstream can be delivered incrementally via the other data-bin types (header datafbins

btion
been

replgced, together. with the identifier of the metadata-bin that holds that box's contents, not including the header ifself.

Eve

metadata-hin, other than metadata-bin 0, shall consist of the contents of some box, whose header appears i

placgholder that'references that data-bin. These box contents can themselves include sub-boxes, any of which mig
replgced by further placeholders.

The following colour scheme will be used for metadata-bin example illustrations (Figure A.5):

N the
Nt be

16

Metadata-bin

Complete boxes (including box headers)

Box contents (no box headers)

Placeholder boxes (replacing the original box from the file)

T.808_FAS

Figure A.5 — Metadata-bin example colour scheme
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As an example, consider a simple JP2 file with the following box structure (Figure A.6):

‘ip * box
‘fiyp” box
‘jp2h’ box
‘ihdr’ box

‘colr’ box

‘xml * box

‘ip2¢’ box

This
repre

Whi
cont
Figu
as th
Codg

One
in tw

FEo8 AT

Figure A.6 — A sample JP2 file

file can be divided up into three metadata-bins: one to represent the top-level of the original file (data-bin 0); o
sent the JP2 Header box; and one to represent the codestream. This division is shown in Figure A.7.

e the contents of any metadata-bin shall be the contents of the box or file represented-by that bin, the actual
ined in those contents can conceptually vary depending on the type of box. Forvexample, Metadata-bin
re A.7 represents the contents of the JP2 Header box. The contents of that box is-a.sequence of other complete b
£ JP2 Header box is a superbox. By contrast, the data inside Metadata-bin 2\s-the raw contents of the Contig
stream box, with no box headers, because that box is not a superbox.

point of particular interest to note from the example in Figure A.7 isthataccess to codestream data can be pro

identifies metadata-bin 2 as holding the original contents of this box}.i.e., the raw codestream itself. For convenien

desc
Raw|

The

iption in this Recommendation | International Standard, this’shall be termed the "raw codestream" represent3

codestreams are served from metadata-bins.
Metadata-bin 0 Metadata-bin 1
‘ip T box ‘ihdr’ box

‘ftyp’ box 1 ‘colr’ box
Placeholder for ‘jp2m’ xml ° b
original ‘jp2h” boxhehder M box

metadata-bin ]R'=.l o]
Placeholder h2¢” box:

original 4jp2e’ box header
metaﬁlgbﬁ- n ID=2 ._-\b Metadata-bin 2

‘jp2¢’ box contents

T.808_FAT

Figure A.7 — A sample JP2 file divided into three metadata-bins

blaceholder can also provide a codestream identifier. Any data-bins belonging to the main header, tile header, pre

or ti

e-fata-bin classes, having this same codestream identifier, convey compressed data associated with the

he to

data
1in
DXES,
uous

ided

0 ways. The second placeholder bin is used to replace the contigdous’codestream box (jp2c) in the original file. It

Ce of
tion.

cinct
ame

codestream as that found in metadata-bin 2. For convenience of description in this Recommendation | Internat
Standard, this shall be termed the "incremental codestream" representation. Incremental codestreams are served from
these data-bins.

onal

In general, placeholders that reference codestream data can do so either by referencing a separate metadata-bin
(raw codestream), or by providing a codestream identifier (incremental codestream), or both. Even if both methods are
provided, the JPP-stream or JPT-stream data available at a client or image-rendering agent might only have the contents
of the raw codestream, or only have data from the incremental codestream. Moreover, if both the raw and incremental
versions of the same codestream are available, there is no guarantee that the two representations will have compatible
coding parameters. Only the reconstructed image samples associated with the two representations are guaranteed to be
consistent.
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It is also possible to use Placeholder boxes to associate multiple codestreams with a single original box. The interpretation
of such an association is dependent upon the box being replaced. Further discussion of this topic appears in A.3.6.4.

In the simple example of Figure A.7, Placeholder boxes appear only at the top-level of the file, in metadata-bin 0. As
already noted, however, placeholders can be used to replace any box, in any metadata-bin. This allows complex files to
be decomposed in hierarchical fashion. As such, a single original file can be encapsulated in a variety of different
metadata-bin structures, depending on how placeholders are used. However, a single JPP-stream or JPT-stream shall
adopt only one such encapsulation. In client-server applications, the server will generally determine a suitable metadata-
bin structure for the file, assigning a unique identifier to the resulting stream, and using the same metadata-bin structure
in all communication with all clients which reference this same unique identifier.

When a placeholder relocates a box into a new metadata-bin, the header of that box (LBox, TBox and XLBox fields) is
stored, unmodified, in the Placeholder box. If a client or rendering agent needs to map particular boxes to their original
file ¢TTSets, 1t can do So using the original box headers that appear in the Placeholder boxes. This information ultimptely
allowss any location in the original file to be mapped to a particular location in a particular metadata-bin, if the corjtents
of that data-bin exist. This is important since some JPEG 2000 family files contain boxes that reference-other Hoxes
throdgh their location within the file.

While considerable freedom exists in deciding how best to divide a file into metadata-bins, there is oné restriction.| Any
Placg¢holder box that appears within a metadata-bin shall replace a top-level box within that data-bin. Equivalgntly,
whe{;ver a sub-box is to be replaced with a placeholder, its immediate containing super-box shall reside within itsjown

metadata-bin. For example, in the sample file shown in Figure A.6, the XML data contained within the JP2 Headef box
can Ipe placed in a separate data bin from the other boxes. This allows a server to delivéronly those data-bins that are
actuglly required for decoding and display of the image, unless XML data is explicitly, requested. A suitable datp-bin
strugture is shown in Figure A.8.

Metadata-bin 0 Metadata-bin 1 Metadata-bin 3
‘ip T box ‘ihdr” box ‘xml * box contents

‘ftyp’ box ‘colr” box
Placeholder for ‘jp2h’ box: Placeholder for ‘xml ~box:
original ‘jp2h’ box header original ‘xml ? eader
mefadata-bin ID=1 @] mefadata-bin D=3 @~
Placeholder for ‘jp2c’ box:

original “jp2c’ box header
metfadata-bin ID=2 @— Metadata-bin 2

\‘iﬁg")box contents ‘

T.808_FAS8

Figure A:8 = A superbox with a referenced metadata-bin

It wduld not be valid, howevér, for the JP2 Header box to be left in metadata-bin 0, as shown in Figure A.9:

Metadata-bin 0 Metadata-bin 1
“p " box ‘xml * box contents
‘ftyp’ box
prEhig s This division ofthe file is not
‘ihdr” box permitted. If the XML boxis
-col” box o be separated mto ts own
/ metadata-bin, the JP2 Header

Placeholder for ‘xml * box: || box (“jp2h”) must also be

original ‘xml * box headery separ: into i
I = parated into its own
metadata-bin ID = 1 .9 metadata-bin

Placeholder for ‘jp2c’ box:
original “jp2c’ box header
mefadata-bin ID=2 @—

Metadata-bin 2

\b

‘jp2c’ box contents

T.808_FAQ

Figure A.9 — An invalid division of the file into metadata-bins
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An equivalent way to express this same restriction is as follows. Wherever a placeholder replaces a sub-box, a placeholder
shall also replace its containing box. This restriction ensures that it is always possible for a client or rendering agent to
recover the lengths and locations of the original boxes within the file, even if some of the boxes are not understood by
the client.

In addition to providing the original contents of a box in a separate metadata-bin, JPP- and JPT-streams are also permitted
to provide alternate representations of the box, which did not explicitly appear within the original file. These alternate
representations are known as "stream equivalents." For example, the original file might contain a Cross-reference box
whose fragment list box collects one or more fragments of the file to reconstitute a Colourspace Specification box. While
a client or rendering agent should be able to follow the relevant file pointers to reconstruct the Colourspace Specification
box, a more convenient JPP- or JPT-stream representation might contain a placeholder which references a data-bin
containing the reconstructed Colourspace Specification box as a stream equivalent. To do this, the placeholder includes a
box header for the stream equivalent, together with the identifier of the metadata-bin that holds the contents of the stream
equiyalent box.

The following example (shown in Figure A.10) illustrates the use of stream equivalents for Cross-reference boxes. I this
case the data-bin that holds the stream-equivalent contents is also referenced as holding the original contents of anpther
box.|While this is likely to be a common situation where the original file contained cross-reference jboxes, there |s no
need| for the stream-equivalent to point to a metadata-bin that is connected to the original file hierarchy. The stfeam
equiyalent box's contents can be created from scratch or they can refer to content which originadlly existed within pther
files{ This allows Cross-reference boxes whose fragment list references other files or URLSs to be'fully encapsulated wjithin
a single JPP- or JPT-stream.

Stredm equivalents can be used in any situation where the server can create an alternate-form of the contents of a boy that
provide some benefit to the client; they are not just for providing access to explicitly.cross-referenced data.

In addition to pointing to actual or equivalent box data, a placeholder box can point to one or more codestreams where
the rpplaced box is equivalent to those codestreams. For example, the Contiguous Codestream box can be replaced|by a
placgholder box that references the ID of the incremental codestream contained within that Contiguous Codestream|box.
Another example would be to replace the Chunk Offset box in a MotionJ{PEG 2000 file with a placeholder that spe¢ifies
an afray of codestream ID's. Those codestream ID's refer to the codestreams that are pointed to by the Chunk Offset|box.

Metadata-bin 0 Metadata-bin \1 Metadata-bin 3
‘ip T box ‘Ibl * b ‘cgrp’ box contents
)

“ftvp’ b Placeholder-for ‘cgrp’ box:

fiyp” box original * box header

‘jp2h’ box mptp}iktﬂ-bin ID=3 @

Placeholder for ‘jplh” box: -
original “jplh’ box header Metadata-bin 2

metadata-bin ID=1 @]

Placeholder for ‘jplh” box:
original “jplh’ box header Placeholder for “cref’ box:

metadata-bin ID =2 .7‘—-—-—" original ‘cref’ box header

‘Ibl * box

. metadata-bin ID=4 @—; Metadata-bin 4
. stream-equivalent ‘cgrp’
* box header ‘cref” box contents:
metadata-bin ID=3 @ (file it o— o5 £ar

Figure A.10 — Example of the use of stream equivalents

A.3.6.3 Placeholder box format

Figure A.11 shows the format of a Placeholder box, including the box header (unlike the definition of most boxes in
Annex | and other parts of this Recommendation | International Standard); it is specified this way to emphasise that the
use of the length field in the box header for a Placeholder box is more restrictive than for other boxes.
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Minimal placeholder box

Minimal placeholder box with a stream equivalent representation

Minimal placeholder box with an associated single codestream

Minimal placeholder box with multiple associated codestreams

Possible future extensions
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Figure A.11 — Placenholder box structure

X: This is the standard 4-byte big-endian length field for a box. The value shall not be 1 for a Rlaceholder

X: This is the standard 4-byte box type field for a box. The type value for a Placeholder<box shall be
D68 6c64).

5. This field specifies what elements of the Placeholder box contain valid data. This field is encoded as a 4
ndian integer. Valid values for the Flags field are specified in Table A.3.

ID: This field specifies the metadata-bin ID of the bin containing the contents 6fthe original box represented by
tholder box. It is encoded as an 8-byte big-endian unsigned integer.

BH: This field specifies the original header (LBox, TBox and XLBox, as needed) of the original box referencg
Placeholder box. The length of this field is 8 bytes if the original bex.header's LBox field is not equal to 1 an
otherwise.

This field is encoded as an 8-byte big-endian unsigned integer.

vBH: This field specifies the header of the stream-equivalent box (LBox, TBox and XLBox as needed) of thg
enced by this Placeholder box. The length of this field is 8 bytes if the equivalent box header's LBox field i
to 1 and 16 bytes otherwise.

D: This field specifies the ID of the first codestream associated with the replaced box. This is the ID that is assog
all header, precinct and/or tile data-hins\used to incrementally communicate the contents of the first codest
iated with the replaced box. This field-is encoded as an 8-byte big-endian unsigned integer.

: This field specifies the number.of codestreams in the array of codestreams that is equivalent to the replaced
codestream ID values of these\cadestreams run contiguously from the value specified by the CSID field. This
coded as a 4-byte big-endian-unsigned integer.

ndedBoxL.ist: This figldis not specifically shown in Figure A.11. The NCS field may be followed by a sequen
S containing extended” information from the server. The existence of any box following the NCS field shg
fied through ahit.in the Flags field. However, no extended boxes, nor any additional bit flags, are defined by
mmendation},International Standard. Clients shall ignore any box in ExtendedBoxList that is not understood.

value of-!%" in Table A.3 indicates that the specified value includes cases where that bit is set to either "1" o

ndicatedas "y" are unused by this standard and shall be set to 0 by servers and ignored by clients.

Not

box,

bhid"

byte

this

d by
d 16

vID: This field specifies the metadata-bin ID of the bin that contains a stream-equivalent form of the contents of this

box
5 not

iated
Feam

box.
field

Ce of
Il be
this

"0".

h11-0f the fields defined for a Placeholder box need appear in every Placeholder box. As suggested by the arro

VS in

Figure A.11, if no box equivalent or incremental codestream ID is provided, the box may be terminated at the end of the
OrigBH field. Similarly, if no incremental codestream ID is provided, the box may be terminated at the end of the
EquivBH field, and if no more than one incremental codestream ID is provided, the box may be terminated at the end of
the CSID field.

The above definition implies that the placeholder box can be truncated after the last used field, but intermediate fields

need

20

to be present, even if unused.
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Table A.3 — Valid values for the Flags field of a Placeholder box

Value Meaning

YYYY YYVY YYYY YYYY YYYY YYYY YYYy Xxx1 Access is provided to the original contents of this box through the metadata-bin
specified in the OriglD field

YYYY YYVY YYYY YYYY YYYY YYYY YYYY Xxx0 No access is provided to the original contents of this box, and the value of the
OriglID field shall be ignored

YYYY YYVY YYYY YYYY YYYY YYYY YYYY XX1X A stream-equivalent box is provided, whose contents are in the metadata-bin
specified by the EquivID field.

YYYY YYVY YYYY YYVY YYYY YYYY YYYyy XX0X No stream-equivalent box is provided, and the value of any EquivID and EquivBH
fields shall be ignored

T YYYY YYYY YYYY YWYY YYYY YYYY OIXX ACCESS 10 the Image represented by this box 15 provided by a single ncremantal
codestream, which is identified by the CSID field. The value of the NCS field)ghall
be treated as if it was set to "1" regardless of the actual value of that fieldhwher) the
field is present.

YYYY YYYY YYYY YYYY YYYY YYYY yyyy 11xx Access to the image represented by this box is provided, by~one or more
incremental codestreams, as specified by the CSID and NCSffields.

YYYY YYYY YYYY YYYY YYYY YYYY Yyyy XOXx This placeholder does not provide access to an image reptesénting the original|{box
as an incremental codestream; the CSID and NCS fields'shall be ignored.

Other values Reserved for 1SO use

A3.6.4 Referencing of incremental codestreams with placeholders

Wherever header, precinct or tile data bins exist, their codestream ID shall appear in a Placeholder box within an
apprppriate metadata bin. The only exception to this requirement is for unwrapped JPEG 2000 codestreams, which are
not gmbedded within a JPEG 2000 family file format.

The todestream ID values that appear within the relevant Placeholder-box shall conform to any requirements imposéd by
the dontaining file format. For example, JPX files formally assign.a‘sequence number to codestreams that are foupd in
Contiguous Codestream boxes or Fragment Table boxes, either at:the top level of the file, or within Multiple Codestyeam
boxes. The first codestream in the logical target shall have a cadestream ID of 0; the next shall have a codestream ID|of 1;
and go forth.

Placgholders that reference multiple codestream IDs canonly be used where the meaning of those codestreams is|well
definjed by the type of the box that is being replaced(For JPX files, Contiguous Codestream boxes, Fragment Table fJoxes
and Multiple Codestream boxes can be replaced "by Placeholder Boxes that specify codestream IDs. Placehdlders
repldcing Contiguous Codestream boxes and«kragment Table boxes can only specify a single codestream ID, while a
placgholder replacing a Multiple Codestream box can specify multiple codestream IDs, corresponding to the numbger of
codeptreams that are found within the hox.

A.3.6.5 Using Placeholder boxes with MJ2 and J2KS files

This|Recommendation | Interhational Standard defines only two box types suitable for placeholders with Motion JPEG
2004 (MJ2) files or J2KS files. Specifically, either the chunk offset box ('stco') or the chunk large offset box (‘co64'|) can
be rgplaced by a Placehélder box which identifies multiple codestream ID's.

Each video track in.an"MJ2 file contains exactly one chunk offset box (either 'stco' or 'co64') that, in combination|with
the spmple to chuhk'box (‘stsc' ), serves to identify the locations of all of the contiguous codestream boxes that belopg to
the Video track. If the chunk offset box is replaced by a placeholder that provides one or more codestream ID's, there(shall
be ekactly‘one codestream ID for each contiguous codestream box in the video track. If the visual sample entry box
identifies'a fleld count of 2, there shaII be 2N codestream ID's in the range provrded by the Placeholder box, where i

range provided by the Placeholder box. The codestream ID s shall be sequenced by sample number (frame number) and
by field number within each sample.
NOTE - For MJ2 files in a JPP-stream or a JPT-stream representation, there is no need for the stream to contain the contents of

the original chunk offset box, the sample to chunk box (‘stsc' ), or the sample size box (‘stsz' ). This indexing information can be
regenerated if needed if the stream representation is converted to an MJ2 file.

A.3.6.6 Using Placeholder boxes with J2KI files

As specified in Rec. ITU-T T.815 | ISO/IEC 15444-16, JPEG 2000 codestreams can be encapsulated as individual images
or image collections within ISO/IEC 23008-12 files conforming to the *j2ki’ brand.

Individual images are encapsulated as items, as specified in Rec. ITU-T T.815 | ISO/IEC 15444-16. Incremental
codestreams for all such items can be provided by replacing the Item Location Box with a Placeholder box which identifies
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one or multiple codestream ID’s, as appropriate. If present, the Placeholder box’s NCS field shall be equal to the number
of items with type 'j2k1'. If the Placeholder box has no NCS field, then the number of items with type '52k1 ' shall
be exactly 1. Incremental codestream 1Ds described by the Placeholder box, starting from CSID, shall correspond to the
items that have type '§2k1 "', in increasing order of their Item ID values.

A4 Conventions for parsing and delivery of JPP-streams and JPT-streams

Placeholder boxes create additional flexibility and some potential ambiguity for both clients and servers in how they parse
or deliver JPP- and JPT-streams. A server can choose to partition original boxes from a JPEG 2000 family file into
metadata-bins using any of a wide range of strategies, by introducing Placeholder boxes at appropriate points. The server
shall do this in a consistent way so that the data-bins associated with a JPP- or JPT-stream have the same nominal contents
for all clients which access the same logical target (possibly qualified by a unique target ID), whenever they access it.

Morg significantly, however, Placeholder boxes allow servers to construct a single JPP- or JPT-stream whose datal-bins
provjde multiple alternate representations of the same original content. This can happen when a streaming equivalgnt is
identified within a placeholder, and/or when an incremental codestream ID is identified within a placeholder. In these
case$, an original box might be made available in a metadata-bin, while also being made available as a stream equivialent
in ydt another metadata-bin, and/or also being made available as an incremental codestream via header, precinct of tile
data{bins. While servers might distribute the contents of all data-bins that represent an original box, far efficiency regsons
servers would be expected to distribute only sufficient information to convey the original content, unless explicitly gsked
to distribute redundant data-bins. Client-side parsers of JPP- or JPT-streams, when™ confronted with mulftiple
reprgsentations of an original box, might choose to ignore all but one of the represéntations. The expected ¢lient
convention should have a significant impact on which metadata-bins the server chooses,to actually send to a client.

In view of this, the following server behaviour is recommended:

— Unless a server advertises or has reason to believe otherwise, itShould assume that the client parsef will
parse a stream equivalent box in preference to the original boX if the presence of both box types has peen
signalled to the client by placeholders.

— Unless a server advertises or has reason to believe otherwise, it should assume that the client parseq will
use the incremental codestream representation (header, precinct or tile data-bins) in preference to 4 raw
codestream if the presence of both box types has.been signalled to the client by placeholders.

See Annex J for further guidance regarding expected serverbehaviour.

A5 Conventions for JPP-stream or JPJ=stream interoperability (informative)

This|convention describes the exchange file.format for JPP-stream and JPT-stream, herein termed jpp-file and jpit-file
respéctively. Such a file can contain the regeived JPEG 2000 data from a JPIP session (the client's cache for examplg), or
a subpset thereof. It is possible for another JPIP client to read and use this file because JPP-stream and JPT-stream are
self-flescribing media types.

These files are formed by concaténation of JPT-stream or JPP-stream messages. For example, they can be formed bl the
simplle concatenation of all such messages received by a client in a single session or from multiple sessions. An improved
situation would be where clients generated a valid JPT-stream or JPP-stream using a single Message Header and Megsage
per data-bin.

It is [recommendedthat the ".jpp" and ".jpt" extensions be used for these files and, if appropriate, that the file pame
inclydes a reference-to a relevant JPIP target token or target-1id token.

This|convention does not specify the implementation or structure of the cache for a client. For example, a client rpight
use g database to serve as its implementation of the cache function rather than a file-based cache system.
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Annex B

Sessions, channels, cache model and model-sets

(This annex forms an integral part of this Recommendation | International Standard.)

Requests within a session vs. stateless requests

The JPIP protocol makes a clear distinction between two different types of requests: stateless requests and requests which
belong to a session.
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pquently referred to as the cache model. The cache model would typically be persistent for the duration of a sesgi
ss explicitly instructed otherwise, the server may assume that the client caches all data it receives within a sessi

ay model the client's cache, sending only those portions of the compressed image data or metadata‘which the ¢li
not already have in its cache.

less requests are not associated with any session and so shall be entirely self-contained. It should be noted tha
"stateless" applies only to the server, not the client. As for sessions, the client should generally cache the respq
previous requests associated with the same logical target. Clients that issue multiple.stateless requests for the

t should generally include information about their cache contents with each regquest, so as to avoid the transmi
dundant data. Thus, the benefits of sessions are smaller, less complex requests-and/or less redundant response
the server. The benefit of stateless communication is that the server need-not maintain state information bet
sts; this means that the same host need not ultimately serve all requests for a single target image that emanate

Dle client.

Channels and sessions

ciated with each session are the following elements:
—  One or more logical targets (usually image-files), whose content does not change over the session.
— Assingle image data return type for each\loegical target associated with the session.

maintained wherever the data return type is one of "jpp-stream™ or "jpt-stream". However, this model
not perfectly reflect the actual state of the client's cache. Rules governing the maintenance of cache m
are outlined in B.3.

—  One or more JPIP channels. Clients may generally open multiple channels within the same session.
JPIP channel may-‘be’ associated with a separate underlying transport channel (e.g., a separate
connection), although this might not be the case. Multiple channels allow clients to issue simultan
requests for multiple image regions, with the expectation that the server will respond to these req
concurrenthy~Channels also allow for intelligent bandwidth allocation amongst different types of req
either within a single target image or across multiple targets.

—  Wheérémultiple channels are associated with the same logical target, the session cache model applies a
all, channels. Multiple clients may open JPIP channels within the same session, although this might
undesirable side effects if the channels refer to the same logical target.

ciated with each channel are the following elements:
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—  Aserver-assigned identifier that shall be included with each request. JPIP does not define a separate session

identifier, since the channel identifier is sufficient to associate the request with its session.

—  Arrecord of the client's capabilities and preferences, which can be adjusted through appropriate request fields.
—  To the extent that the server queues requests, it should provide a separate queue for each JPIP channel.

There is a one-to-one correspondence for the client request and client response on a channel. Different JPIP channels can
be on the same transport channel or on different transport channels. Requests that use different JPIP channels can arrive
asynchronously at the server if separate transport channels are used to transport the requests. Responses that use different
JPIP channels can arrive asynchronously at the client if separate transport channels are used to transport the responses.
Servicing of multiple channels is at the discretion of the server; however, the delivery rate request field and the max

band

width and bandwidth slice preferences should guide the server.
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B.3 Cache model management

As already noted, one of the principal functions of a session is that of server-side modelling of the client's cache. Unless
explicitly informed otherwise, the server may assume that the client has cached all information sent in response to requests
within the session: this information need not be re-transmitted. However, that the server is not obliged to maintain a
complete cache model or indeed any cache model at all: redundant data may be transmitted in response to requests.

In addition to the impact of transmitted data, explicit cache model manipulation statements in client requests can update
the server's cache model. These statements are to be processed before determining the data that should be returned to the
client in response to its request. There are two types of cache model manipulation statements: additive and subtractive.

Additive cache model manipulation statements serve to augment the server's cache model, adding data-bins, or portions
of data-bins to the existing model. These provide a mechanism for a client to inform the server about information which
it regev Brevieds-Sesstor o Hsigprevious—statelessrequests—A—servershouldattemptto—explettany—adgitive
cachp model manipulation statements that appear in client requests. However, servers are not obliged to mdintp
complete cache model, so a server may disregard, or partially disregard, additive cache model manipulation statemgnts.

Subtfactive statements serve to remove data-bins, or portions of data-bins from the server's cache modelJA-Client
issud subtractive cache model manipulation statements in order to inform the server that it has not cachéd.or has discgrded
somg data which was previously sent by the server. The server is otherwise free to assume that the.client has cachqd all
data [transmitted during the session. The server shall remove all information identified by a, Subtractive cache
stateent from any cache model (complete or otherwise) that it is maintaining.

Sess|on-based JPIP requests have side effects, which might affect the response to futurelrequests. This is true alfo of
requests that contain cache model manipulation statements — the effects of cache model manipulation are persigtent.
Morgover, the side effects of a request arriving on one JPIP channel are reflected-in the response to any requestq that
miglhjt belong to a different JPIP channel which is associated with the same logical target. This follows from the facf that
therq is only one cache model for each logical target in a session.

B.4 Interrogation and manipulation of model-sets

Where a logical target associated with a session contains a large namber of codestreams (e.g., a video target), or a ¢lient
remdins connected for a long period of time, partial cache modglling becomes an increasingly likely strategy for pragtical
servgr implementations. It also becomes increasingly likely that'clients will be unable to cache all information sent bly the
servgr. To avoid communication inefficiencies in such circumstances, the concept of an "mset"” (model-set) is introdyiced.
The I'mset" is the collection of codestreams for which.client cache contents are being modelled by the server.

In any request, the client can instruct the server tastimit its "mset" to a particular set of codestreams. This provifles a
convienient mechanism for clients to discard whqle codestreams from their cache without running the risk that the sgrver
will generate incomplete responses to future requests for those codestreams.

"msqt" requests also result in server tesponses which indicate the actual set of codestreams for which cache model
infofmation is being maintained. This:allows clients to determine whether or not cache model manipulation statements
whigh refer to a variety of codestreams will be disregarded by the server.

In the absence of any explicit "mset" manipulation or interrogation, the client may assume only that the server's "mset"
inclydes all codestreams far-which response data is generated to its request. Since servers generally have the right toflimit
the sfope of a client's request to a smaller number of codestreams than the number which was originally specified, there

is ng guarantee that the server's "mset" will include all of the codestreams mentioned in a request, unless the request
mentioned only ofe-codestream. These matters are explained further in C.8.6.
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Annex C

Client request

(This annex forms an integral part of this Recommendation | International Standard.)

Request syntax

1 Introduction

This annex describes all possible elements in a JPIP request. Each major subclause describes a group of fields and possible
values for those flelds In general a request will con5|st of f|elds from more than one group, but some groups are

be v{

ava

pars¢ and interpret all normative request fields and respond appropriately, even if this response is an error,Details of
servgrs are expected to implement are defined in Annex J.

OTE — Which responses or methods for signalling error conditions are appropriate depends on the transport layer used. D.1
provides examples for servers using HTTP as transport protocol.

N

id request, a server might not implement all possible request fields or combinations there-of, but it is‘requir

I|d foruse in some S|tuat|ons (e.g., sessmns) even though thls is not |nd|cated by the BNF syntax. Finally, even|with

pd to
what

cter,

C.lz? Request structure
The JPIP request consists of the following fields:
—  Target identification fields;
—  Session and channel management fields;
—  View-window request fields;
—  Metadata field,;
—  Data limiting request fields;
—  Server control request fields;
—  Cache management request fields;
—  Upload request fields;
—  Client capability and preference fields,
The plements in the request shall be sent in compliance with the selected transport protocol. For example, in HTTH, the
requests are expressed as the characters listednin' the BNF syntax, multiple parameters are joined with an "&" char
and the requests can be part of the query field of a GET request, or the body of a POST request. See Annexes F, G ahd H
for details.
The ffields in the request shall be.sent in compliance with the selected transport protocol. For example, in HTTH,

requ
sepa
with
requ

"target=me%260y¥20dog",
exaniple, "metanrég=[roid/w] " should be escaped in an HTTP context, becoming "metareq =%$5broid/w¥
SO as

escaping Via-the hex-hex encoding. Parsers of requests found in such contexts should be prepared to perform hex
decoTjing of each request field.

target-field

ated by a "&" character—/see Annexes F, G and H for details. In contexts such as these, certain characters f

bst  field of the~form "target=mesmy dog™ should be escaped in an HTTP context, beco
", so as to avoid confusion with the "&" used to separate request fields. As an

the

bsts can be part of the query-field of a GET request, or the body of a POST request, with individual request fields

bund

n the BNF syntax or‘the request parameters might need to be escaped in order to avoid ambiguity. For example, a

ming
bther
5 d "

to avoid'the use of non-URI character — see IETF RFC 3986 for more on reserved characters, disambiguation and

-hex

Jpip-request-tield tTarget-field
channel-field
view-window-field
metadata-field
data-limit-field
server-control-field
cache-management-field
upload-field
client-cap-pref-field

N N N N N |

target ;
subtarget ;
tid ;

~ >~ |
Q00
NN N
=W N
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cid
cnew
cclose
gid

channel-field

NN |
Ne Ne Ne N
w w ww
g W N

fsiz
roff
rsiz
fvsiz
rvoff
rvsiz
comps
stream
context
STICE
roi
layers
mctres

view-window-field

DN N N N NN
W JoN U WN

TIT
.12
.13
.14

L L T S S e e S B

Se e Ne Sd o Se Se N N N Se e e N

S~

al
N

etadata-field

metareq ;

[e))

Hata-limit-field len ;

quality ;

server-control-field = align
wait
type
drate
sendto
abandon
barrier

twait

NN NN NN~ O~
<9 SOt 9 g
o J a0 W N e

No e Ne Ne Ne N N N

Fache-management-field = model
/ tpmodel
/ need
/ tpneed
/ mset

O 0O 00 O
oy U1 W

Ne Ne Ne Ne N

Ne]
=

hpload-field = upload ;

.10.
.10.
.10.
.10.

tlient-cap-pref-field = cap
/ pref

/ csf

/ handled

QOO OO o000 o000 O O oo a0
(o))
N =

B w N -

Ne N Ne N

C.1.3  Restrictions on combining_request fields
EacH type of JPIP request field shall-occur no more than once in a single request.

In ggneral, requests for image Jdata (view-window requests) can be combined with requests for additional metadata.
Howgever, there are restrictions on how the request fields may be combined.

The ppload request field shall not be combined with metadata-field, data-limit-field, Of server-contfol-
field.

C.2 Target identification fields

c.21 Introduction to logical targets

Each JPIP request is directed to a specific representation of a specific original named resource or a specific portion of that
resource. That resource might be a physically stored file or object, or might be something that is created virtually by the
server upon request.

The specific representation, whether that is the original encoded form or a transcoded form, or whether that is a specific
byte range or is the entire resource, is referred to as the logical target. The logical target is specified through three request
fields: Target ID, Target and Sub-target.

The Target request field specifies the original named resource to which the request is directed. It is specified using a
PATH, which could be a simple string or a URI. If the Target field is not specified and the request is carried over HTTP
(or HTTPS), then the JPIP server shall direct the request to the resource specified through the path component of the JPIP
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request URL. This original named resource might be an actual file or other object physically stored on the server, or it
might be something that the server creates in response to a JPIP request.

The Sub-target request field specifies the specific byte range of the original named resource (specified through the Target
request field) to which the request is directed. If the Sub-target request field is not specified, the server shall direct the
request to the entire byte range of the original resource.

The Target ID request field can be used to further specify a particular encoding of the resource in situations where the
client and server have previously exchanged data from this resource. For example, the server might have previously
supplied a transcoded version of the file to the client based on information supplied and the conditions around a previous
request. If that client has preserved the data previously transmitted in its cache, it will desire to continue to receive data
using that same transcoding so that it can continue to use the data in the cache. The Target ID is a server defined
identification string, which the server has previously associated with that specific representation of that specific original
namgd resource, or a byte range of some Specific original named resource.

If a dlient specifies both the original named resource (through either the Target request field or through the pathcompgnent
of the JPIP Request URL) and Target-1D, the server shall verify whether or not it can respond to the requestlin the same
manner as when it originally assigned that Target ID to that resource. If the server cannot respond in the same manner, it
shallluse a JPIP-tid response header to inform the client of a new Target 1D, at which point the client'will know that it
needp to discard any previously cached data.

If a Ipgical target is to be served with JPP-stream or JPT-stream messages, the server shall ensurethat the associated fata-
bins [remain consistent throughout all responses that are issued within the same session. AVhere the server, or a rejated
servgr, also issues a Target 1D, the server or related server shall ensure that the data-bins’remain consistent acrogs all
respnses issued with the same Target ID, whether they are issued within the same session or not.

If th¢ channel ID request field is included in the request, the request need not iaclude Target, Sub-Target or Targgt ID
fieldp.

The following examples illustrate the specification of logical targets:
EXAMPLE 1: For JPIP request URL of

"http://one.jpeg.org/imageserver.cgi?target= http%3A%2F%2Fane.jpeg.org%2Fimages%2Fpicture.jp2&fsiz=200,400"
the Ipgical target is the entire byte range contained within the UR1 "http://one.jpeg.org/images/picture.jp2,"” relative o the
server root document directory.

EXAMPLE 2: For JPIP request URL of

"htty://one.jpeg.org/imageserver.cgi? target= http%3A%2F%2Fone.jpeg.org%2Fimages%2Fpicture.jp2&tid=4384-
5849-af4d-3dca&fsiz=200,200" the logicalC target is the entire byte range contained within the |URI
"http://one.jpeg.org/images/picture.jp2,” relative to the server root document directory, with a representation specifi¢d by
the sprver defined Target 1D 4384-5849-af4d-3dca.

EXAMPLE 3: For JPIP request URL\of

"http://one.jpeg.org/imageseryer.cgi?target= http%3A%2F%2Fone.jpeg.org%2FimagesY%2Fpicture.jp2&subtarget4103

8-13158&fsiz=200,200" the-legical target is the range of bytes, starting with byte 1038, and all bytes up to and inclyding
bytes 13458, contained within the URI "http://one.jpeg.org/images/picture.jp2," relative to the server root document
diregtory.

EXAMPLE 4: For,JPIP request URL of "http://one.jpeg.org/imageserver.cgi?cid=1234-5849-af4d-3dca&fsiz=2004200"
the lpgical target)is the resource to which the server has associated with the channel with ID 1234-5849-af4d-3dca.

EXAMPLES: For JPIP request URL of "http://one.jpeg.org/images/picture.jp2?fsiz=200,200" the logical target is the
entirp pyte range contained within the file "images/picture.jp2," relative to the server root document directory.

EXAMPLE 6: For JPIP request URL of "http://one.jpeg.org/images/picture.jp2?subtarget=1038-13458&fsiz=200,200"
the logical target is the range of bytes, starting with byte 1038, and all bytes up to and including byte 13458, contained
within the file "images/picture.jp2," relative to the server root document directory.

C.2.2  Target (target)
target = "target" "=" PATH

This field is used to specify the original named resource (often the name of a file on the server). If the Target request field
is missing, then the server shall determine the original named resource by other means.

C.2.3  Sub-target (subtarget)

subtarget = "subtarget" "=" byte-range / src-codestream-specs
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byte-range = UINT-RANGE
src-codestream-specs = UINT-RANGE

This field can be used to qualify the original named resource through the specification of a byte range or a range of
codestreams in the original resource. The logical target is to be interpreted as the indicated byte range or a range of
codestreams of the original named resource. For the purpose of requests and responses involving this logical target, the
server shall assign consecutive indices starting from zero to the codestreams in this target.

NOTE — Defining a logical target as a range of codestreams thus relabels the codestreams, and effectively replaces the codestream
indices, if any, in the original resource by consecutive indices starting from zero.

The lower and upper bounds of the supplied range are inclusive, where bytes or codestreams are counted from zero.

C.24  Target ID (tid)

Fid = "tid" "=" target-id

Farget-id = IDTOKEN

This|field can be used to supply a target-id string, which was previously generated by the server to absalutely idgntify
the Ipgical target that is being accessed, including any discretionary transcoding performed by thepserver. The lopical
targdt name is not necessarily unique and does not necessarily correspond to a single encoding efiits contents, whereas
the farget-id string, together with the original resource name and byte range, should absolutely identify both the
imagery and its encoding.

If tdrget-id is "0", the logical target is specified through the use of the Target, Sub-target and JPIP URL |path
component, and the client is explicitly requesting that the server inform it of the assigned target-id, if there is onef The
server shall include a Target ID header in its response to all client requests with @ #arget-1id of "0".

tardget-id shall not exceed 255 characters in length.

C3 Fields for working with sessions and channels

C31 Introduction

A request shall be stateless unless one or both of the following-conditions occur:
—  The request includes a valid Channel ID figld;

—  The request includes a New Channel-field (see below), and the server response includes a New Channel
response header with a newly issued~channel-1id.

See B.2 for discussions on sessions and channels.
C.3%? Channel ID (cid)

tid = "cid" "=" channel-id
thannel-id = IDTOKEN

—  This field_ is-0sed to associate the request with a particular JPIP channel, and hence the session to which
the channebbelongs.

C.3.8  New Channel (cnew)
Fnew = Wenew" "=" l#transport-name

fradsport—-name = TOKEN

Thisl|field is used to request a new JPIP channel. If no Channel ID request field is present, the request is for a new session.
Otherwise, the request is for a new channel in the same session as the channel identified by the Channel 1D request field.

The value string identifies the names of one or more transport protocols that the client is willing to accept. This
Recommendation | International Standard defines only the transport names, "http", "https", "http-tcp" and "http-udp".
Details of the use of JPIP over the "http" transport appear in Annex F. Annex G describes the use of JPIP over the "http-
tcp™ transport and Annex K describes the use of JPIP over the "http-udp™ transport.

If the server is willing to open a new channel, using one of the indicated transport protocols, it shall return the new channel
identifier token using the New Channel response header (see D.2.3). In this case, the present request is the first request
within the new channel.
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It is possible for a client to open a channel to a new logical target within the same session. To do this, the client's request
shall identify both an existing Channel ID, and a logical target. When opening a new channel to the same logical target
which is associated with an existing channel, there is no need to specify the logical target explicitly.

If the server is not willing to open a new channel, it shall not return a New Channel response header, but the request shall
be serviced as though the New Channel request field had not been included. This means that a request that specifies an
existing Channel ID shall be treated as a request within that channel, while a request that includes no Channel ID request
field shall be treated as a stateless request. In the event that the New Channel request identifies a different logical target
to that which is associated with the supplied existing Channel 1D, the server will not be able to respond to the request
without either issuing a new Channel ID or returning an error code.

EXAMPLE 1: "target=nice.jp2&cnew=http" requests the first channel of a new session to the image "nice.jp2" using the
"http" transport. If no channel is assigned by the server, the request will be treated as stateless.

EXAMPLE 2: "cid=013ac8&cnew=http-tcp" requests a hew channel within the same session which is associated (with
Channel ID 013ac8. The new channel is to use the "http-tcp" transport and refers to the same logical target as Channgl 1D
0134c8. A single cache model is shared by these channels. If no channel is assigned by the server, the server shalltreat
the request as though the New Channel request field had been omitted.

EXAMPLE 3: "target=nice.jp2&cid=013ac8&cnew=http" requests a new channel within the same session whigh is
asso¢iated with Channel ID "013ac8." The new channel is to use the "http" transport. The logicaltarget associated|with
the new channel is distinct from that associated with Channel ID "013ac8" and a separate cache model is used for thg new
channel. The cache models for both targets are associated with this common session.

C.3.4  Channel Close (cclose)

fclose = "cclose™ "=" ("*" / l#channel-id)

This|field is used to close one or more open channels to a session. If the yalue field contains one or more chanrfel-id
tokens, they shall all belong to the same session. In this case, the Channel {Dequest field is not necessary, but if proyided
it shall also reference a channel belonging to the same session.

If th¢ value field is "*", the session shall be identified by the inclusien of a Channel ID request field, and the server(shall
closq all channels associated with the session.

The perver shall complete its response on any channel specified in the Channel Close request before actually closing the
chanpel.

The pombination of "wait = yes" with "cclose=*" is,not recommended. If this situation is encountered, the servef can
decidle which of the two takes priority.

C.3b Request ID (qgid)
yid = "gid" "=" UINT

This|field is used to specify a Request)ID value. Each channel has its own request queue, with its own Request ID coynter.
The perver may process requestsswhich do not contain a Request ID, or whose Request ID is zero, on a first-comefirst-
served basis. However, it shall not process a request which arrives with a Request ID value of n until it has processgd all
requests with request ID values of no to n—1, inclusive. Here ng is the gid supplied in the request which originally crgated
the channel, or is equakto-1 if no gid was present when creating the channel.
NOTE — The response to a request containing cnew which results in the creation of a new channel is processed as if the request

were issued in.thé'new channel. This means the next request with a non-zero gid value to be processed in the new channel hgs the
dqid value not1.

C4 View-window request fields

C.41  Mapping view-window requests to codestream image resolutions and regions

The purpose of JPIP is to provide portions of a JPEG 2000 image and associated metadata in response to requests from a
client. This is done via a sequence of requests and responses. For the image portion, the data requested can be less than
the full image in terms of image frame size, region, quality, and/or components.

In the simplest case, the image portion in question is defined directly with respect to the high resolution reference grid of
the JPEG 2000 codestream(s) identified in the request, not the sampled grid of any particular image component. More
generally, however, clients can request higher level image objects (e.g., JPX compositing layers or MJ2 video tracks) via
the Codestream Context request field (see C.4.10). In this case, the requested image portion might need to be subjected
to a coordinate transformation, in order to determine the portion of each associated codestream which is being requested.
These coordinate transformations are described in C.4.10, and they shall be understood in terms of the following
description of codestream image regions.
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Figure C.1 —Desired region within an image

Codgstream image regions are described using 3 n-dimensional parameters where n is the number of ditnénsions reqliired
to describe this image. The size parameters and offset parameters specify the extent and location of the-desired codestfeam
image region with respect to a whole image that has the given frame size. Figure C.1 demonstratesithis set-up for refular
images with n =2, but the construction carries over naturally to a higher number of dimensions: For most of this subclpuse,
only|this case is considered, denoting the frame size by parameters fx and fy, the offset.of the region by parametefs ox
and ¢y and denoting the size of the region by parameters sx and sy as indicated in Figure*C’1.

EXAMPLE: A client wishing to fill a 640 x 480 display with the whole image)could make a request as follows
"fs1z=640,480&rsiz=640,480&roff=0, 0". Note that this can be done regardless of the original size of the
imade (and indeed without knowing the original size of the image).

Wheh none of the available image resolutions in the JPEG 2000 codestream correspond exactly to the requested frame
size,|the returned image data might be larger or smaller than the requested frame size, and might even differ in appect
ratio] The server shall determine a suitable codestream image resélution, denoted by size parameters £x' and [y',
and f suitable region on the codestream, denoted by parameters sx', sy', ox' and oy"', as shown in Figure|C.2.
Althpugh the client can specify the direction for rounding, as part of the Frame Size request field, the client shgll be
prepgred to deal with returned data that does not match thetequested parameters exactly.

.
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Figure C.2 — Desired region with respect to the subsampled reference grid

As shown in Figure C.2, the size of the suitable codestream image resolution is given by £x' =Xsiz' -XOsiz' and

fy' = Ysiz' - YOsiz',where XOsiz',YOsiz',Xsiz',and Ysiz' are derived using Equation C-1.
. XOsiz . YOsiz . Xsiz . Ysiz
XOsiz' = : YOsiz' = oXsiz'=| —— | Ysiz'=| — (C-1)
2" 2" 2 2
where:
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r is determined by the server in order to match the requested image size (£x and fy) as closely as possible,
subject to any rounding preferences supplied via the Frame Size request field.

Here, XOsiz, YOsiz, Xsiz and Ysiz are taken from the relevant codestream's SIZ marker segment. It is natural to interpret
r as a number of discarded highest DWT levels, and indeed r shall be an integer no less than 0. However, the value of r
is not limited by the number of DWT levels which were used to compress any tile-component in the codestream.

Once the suitable frame size, £x' and £y ', have been found, the region size, sx' and sy ', and offset, ox' andoy"',
associated with the codestream image region are determined by Equation C-2.

r_ K . r_ M . r_ K _ r. r_ M _ ! .
0X {ox fo’ oy [oy ny, SX {(sx+ox) fxw ox'; sy {(sy+oy) fy—‘ oy (C-2)

EXAMPLE 2: Suppose the requested Frame Size is 128 x 128, and the image on the codestream’s high reSe{ption
reference grid is described by XOsiz=127, Xsiz=648, YOsiz=0 and Ysiz=504. Suppose also that 3 levelscofiwajelet
trangform exist for all image components in the codestream. The available codestream image sizes are then’

521504 || 948 || 127y 2041
1 1 1

260x 252 % - E by % -0
2 2 2

130x126 % - E by % -0
4 4 4

oes ([648] [127] 0y [506]
8 8 8

Thud if the request is for a larger frame size (round-directionlis round-up) the returned frame size will be 360 x
252.|If the request is for a smaller frame size (round-directi@n is round-down), then a 65 x 63 frame size wjll be
used| Note that, as in this example, the available codestream image frame sizes are not generally exact powers of 2.

Subgampling of an image component, as specified by«XRsiz and YRsiz, has no effect on the interpretation of the
requested image region or image resolution within any requested codestream.

EXAMPLE 3: A request for a 256 x 256 regionfrom the upper left corner of a 512 x 512 image can be made with:
fsiz4512,512&rsiz=256,256

Suppose the codestream contains an.image subsampled in components 1 and 2 but not in component 0. Specifigally,
supppse Xsiz=1024, Ysiz=1024)“X0siz=0, YOsiz=0, and XRsiz’=1, YRsiz%=1, XRsiz!=2, YRsig!'=2,

XRsfiz?=2, and YRsiz?=2. The.server would leave out the highest resolution level of all three components, and r¢turn

tiles for precincts sufficient to.provide 256 x 256 samples of component O, but only 128 x 128 samples of components 1
and 2. The client thus has\data to display the upper left corner at half the size of the full image and still subsamplgd. If
the dlient desires to display non-subsampled chroma components, it could issue an additional request such as:

fsiz41024,1024&si2=512,512&comps=1,2

The gerver would then return sufficient data to provide 256 x 256 samples of components 1 and 2, which could be
combined with the component 0 data already received to obtain a non-subsampled but half-sized image.

If allf three components had been subsampled, the server would provide only 128 x 128 samples of all three compohents
for the original request (£s1iz=512,512&rsiz=256, 256) since image resolution and image regions are assessed
with respect to the reference grid of each requested codestream.

The above considerations for two dimensional images carry over naturally to images of higher dimensionality, e.g., to the
case n = 3 where a third coordinate is added to each group of parameters. Specifically, the frame size is then represented
by three numbers fx, fy and fz, the offset by o0x, oy and 0z and the region size by sx, sy and sz. In that case, Equation C-1

extends to:
Z0siz’ {ZOSle Zsiz' ={ﬂ—‘
of r

© ISO/IEC 2023 - All rights reserved Rec. ITU-T T.808 (12/2022) 31


https://standardsiso.com/api/?name=a33e0534bce7d32f3c6d90396b2915c3

ISO/IEC 15444-9:2023 (E)

where ZOsiz and Zsiz specify the original image offset and canvas size in the Z direction, respectively. Equation C-2

extends to:
fz' , fz' ,
0z'=|0z- sz'=|(sz+0z)-— |-0z
fz fz

For images represented by Rec. ITU-T T.809 | ISO/IEC 15444-10 codestreams, ZOsiz and Zsiz are taken from the relevant
NSI marker segment.

For images represented by Rec. ITU-T T.801 | ISO/IEC 15444-2 codestreams that involve wavelet-based multiple
component transformation, the generated output components of the codestream can be interpreted as the third (2)
dimension of the volumetric image. In this situation, clients can either choose to use the two-dimensional or three-
dimgnsitonatrequestsyntax-to-fetch-data-fromrthe-serverand;inthecaseof three=dimenstonatrequests;serverscarrmake
theirlown determination of suitable values for ZOsiz and Zsiz as well as the association between volumetric slices and
generated output components of the codestream. For two-dimensional requests, it is up to the client to detesming the
components that are associated with slices of interest and make the necessary requests; for three-dimensionalrequests, it
is thg duty of the server to find the relevant components for the requested image volume. In the latter case, servers arg not
requ|red to honour the comp and mctres fields, see clauses C.4.8 and C.4.14, and their usage by clients’is discouraged in
this g¢ase.

Notwithstanding the fact that servers can make their own determination of suitable values-for ZOsiz and Zsiz anfl the
assogiation between slices and generated output components, when responding to a elient request involving three-
dimgnsional request syntax for a volumetric image that uses a wavelet-based multiple-cemponent transformation,|they
are recommended to make this choice using the following steps.

1. ZOsiz should be taken identical to the minimum of all Omcc' tvalues in all MCC markers withif the
codestream identified by the request, see Rec. ITU-T T.80L | ISO/IEC 15444-2. This choice ensuyes a
reasonable definition of the resolution levels in the Z direction compatible to the origin of the walelet
transformation, and eases the extraction of lower-resolution‘images from the stream.

Zsiz should be taken identical to the number of slices-identified in Step 3 below.

In the case where a Rec. ITU-T T.801 | ISO/IEC 15444-2 conforming file format is available for the thrget
of the request:

a.  All compositing layers of the file that-tse the codestream that is the target of the request shoujd be
identified and each compositing layer-in this set should be identified with one slice of the volumetric
image. The Z coordinate to be assigned to the first compositing layer in this set is to be ZOsiz, as
determined above, after whigh all following slices are assigned consecutive ascending Z coordipates
in the order they appear in the file.

b.  For each compositing layer, the channels that are relevant to the request should be determined yising
any channel definition box found within the compositing layer. If the layer contains a chgnnel
definition box,thé-relevant channels are those that are associated with a colour via the Asoc figld of
the channel definition box; otherwise, all channels of the compositing layer are relevant.

c. For each(relévant channel of a compositing layer (slice), the slice should be associated with all
generated output components used to provide the data for that channel. For palette mapped impges,
the-component mapping box is also involved in determining this set of associated components.

If no Rec.:MTU-T T.801 | ISO/IEC 15444-2 conforming file format is available, servers should use whatever
other descriptive data might be available to them, outside the scope of this Recommendation | Internatjonal
Standard, to identify volumetric slices and the set of generated output components associated which each $lice,
assighing Z = ZOsiz to the first such slice and assigning consecutive ascending Z coordinates to each subsequent
slice in the order determined by this descriptive data. The descriptive data, in this case, might be defined in hther

mamhave of tha DA I T T O LICANIEA AEAAA e Farmilhy Af Danamamaandatiane | ndarde oy athape
HREMBEFS O tEeEeeTTo—T10X¢ | TOOITEC Lo A tdrty U \CCUTTCTiuatrorTsT| uwuluuuuo, O OternH3e.

If no Rec. ITU-T T.801 | ISO/IEC 15444-2 conforming file format is available, nor any other descriptive data as
detailed above, the following procedure can be used as a last resort to come to a reasonable definition of slices:

a. Acodestream is identified as a grey scale volume image if each generated component is reconstructed
by exactly one transformation stage, as defined by Rec. ITU-T T.801 | ISO/IEC 15444-2, and if the
type of the transformation stage is a wavelet transformation. A codestream is identified as a colour
volume image, if each generated component is reconstructed by exactly two transformation stages of
which the first one, which is applied to the spatial components of the codestream, is a wavelet
transformation, and of which the second one is not a wavelet transformation, but a decorrelation or
dependency transformation. All other set-ups cannot be handled by this procedure.
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For each generated output component g, the MCC marker MCC!, that describes the wavelet
transformation step taken to compute g from the spatial components of the canvas system, is
identified; there should be exactly one such marker.

If the image is a grey-scale image, the index j is found in the output component collection of that
marker such that Wmccl equals g; equivalently, j is the output slot in the transformation that generates
component g. Then generated component g contributes to the slice with Z = j + Omcc'. This provides
a Z coordinate for the component g based on the ordering of the output of the wavelet transformation
step.

If the image is a colour image, all intermediate input components of the dependency or decorrelation
transformation required to reconstruct the generated output component g are found first. For each
such |ntermed|ate |nput component the Z coordlnate for that component is found in the manner

components |nvoIved in the reconstructron of generated output component g then this procedure ails.

If this procedure succeeds in assigning a Z coordinate to each generated output component of the
codestream then the Z coordinates are contiguous, ascending from the ZOsiz value feund in Stgp 1,
and Zsiz is the number of distinct Z coordinates assigned.

fsiz = "fsiz" "=" fx "," fy ["," round-direction]
Fx = UINT
Fy = UINT
round-direction = "round-up" / "round-down" / "closest"
This|field is used to identify the resolution associated with the requested view-window. The values £x and fy spgcify

the d
imag
that
in C
(see
need

imensions of the desired image resolution. The round-direct ion value specifies how an available codest
e resolution shall be selected for each requested codestream, if the requested image resolution is not available w
odestream. The requested frame size is mapped to a codestream ifmage resolution, following the procedure desc
4.1, possibly with the addition of coordinate transformatiens requested via a Codestream Context request
C.4.10). A client wishing to control the exact number of:§amples received for a particular image component 1
to increase the requested frame size, as explained in,C.4.1. The round-direction options defined by

ream
ithin
ibed
field
hight

this

Recgmmendation | International Standard are described.inyTable C.1.

Table-C.1 - Round direction options

Round-direction Meaning

"round-up" For each requested codestream, the smallest codestream image resolution whose width

and height are both greater than or equal to the specified size shall be selected. If therp is
none, then the largest available codestream image resolution shall be used.

"round-down" For each requested codestream, the largest codestream image resolution whose widthjand

height are both less than or equal to the specified size shall be selected. If there is none,
then the smallest available codestream image resolution shall be used. This is the defdult
value when the round-direction parameter is not specified.

"closest" For each requested codestream, the codestream image resolution thatis closest t

the specified size in area (where area = fx x fy) shall be selected. Where two codestrepm
image resolutions have areas which are equidistant from fx x fy, the larger of the two
shall be selected.

If the—-Erame-Sizereguestfield-is-omitted-froma—view-window-reguest and-metadata=cn sz isnot-specified in a
1€ egquestaniamecacato =y

metadata request field (see C.5.1), the requested view-window includes no compressed image data and no tile-specific
headers, but it does include all other header (codestream and file format) information that would have been returned had
the client included the Frame Size request field. See C.5.1 for further information on the file format information
(metadata) which is implicitly requested along with the view-window request.

C.4.3  Offset (roff)

roff = "yroff" "=" ox u,u oy
ox = UINT
oy = UINT
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This field is used to identify the upper left hand corner (offset) of the spatial region associated with the requested
view-window; if not present, the offsets default to 0. The actual displacement of a codestream image region from the
upper left hand corner of the image, at the actual codestream image resolution selected by the server, is obtained following
the procedure described in C.4.1, possibly with the addition of coordinate transformations requested via a Codestream
Context request field (see C.4.10).

Use of the Offset field is valid only in conjunction with the Frame Size request field.

If a codestream image region specified using Region Size and/or Offset turns out to be empty (no area), the server's
response should not include any compressed image data for that codestream. In particular, responses of type JPP-stream
or JPT-stream should contain no messages which reference precinct, tile or tile-header data-bins of that codestream. The
server can, at its discretion, opt to return main header or metadata-bin messages that would have been returned in response
to a request that omitted the Frame Size request field.

C.4.4  Region Size (rsiz)

siz = "rsiz" "=" sx u’u sy
5x = UINT
5y = UINT

This|field is used to identify the horizontal and vertical extent (size) of the spatial region associated with the requgsted
viewrwindow; if not present, the region extends to the lower right-hand corner of the image. The actual dimensiong of a
codestream image region, at the actual codestream image resolution selected by the servef,are computed followingy the
procgdure described in C.4.1, possibly with the addition of coordinate transformations requested via a Codestfeam
Context request field (see C.4.10). A requested codestream image region need not(recessarily be fully contained within
the cpdestream, in which case the server simply takes the intersection between the available codestream image regiom and
the rpquested region.

Use pf the Region Size request field is valid only in conjunction with the,krame Size request field.

The fodestream image region may be empty, for example if sx or.sy were zero. If empty, then the server's resgonse
should not include any compressed image data for that codestream. In particular, responses of type JPP-stream or
JPT-gtream should contain no messages which reference precingt, tile or tile-header data-bins of that codestream| The
servgr can, at its discretion, opt to return main header or metadata-bin messages that would have been returned in resgonse
to a fequest that omitted the Frame Size request field.

C.4%  Frame size for variable dimension datas(fvsiz)
fvsiz = "fvsiz" "=" 1#UINT ["," wound-direction]

round-direction = "round-up"(/y"round-down" / "closest"

This|request takes a variable number ofiarguments. There shall be as many numerical arguments as there are dimengions
in the source codestream. Specifically, if the image is a regular two-dimensional image, this request field is equivalgnt to
the f|si z field with the first argument defining £x and the second defining fy. If the source stream represents volunetric
data, there shall be three numerical arguments, specifying the view-window extents £x, fy and £z, in that order.

This|field is used to identify the resolution associated with the requested view-window. The numerical arguments spgcify
the desired image reselution, one per dimension. The round-direction value specifies how an available codestfeam
imade resolution shall"be selected for each requested codestream, if the requested image resolution is not available within
that ¢odestream=The requested frame size is mapped to a codestream image resolution, following the procedure descfibed
in C{4.1, possibly with the addition of coordinate transformations requested via the Codestream Context request field (see
C.4.10).

C.4.6 Qffset for variahle dimension data (r\/nff)

rvoff = "rvoff" "=" #1UINT

This field is used to identify the upper left (front) corner (offset) of the spatial region associated with the requested view-
window; if not present, the offset defaults to 0. The actual displacement of a codestream image region from the upper left
(front) corner of the image, at the actual codestream image resolution selected by the server, is obtained following the
procedure described in C.4.1, possibly with the addition of coordinate transformation requested via a Codestream Context
request field (see C.4.10). This field takes a variable number of arguments, there shall be as many arguments to the rvof £
field as there are dimensions in the source stream. Specifically, for regular two-dimensional images exactly, two
arguments are required and this field is equivalent to ro £ £. For volumetric images, exactly three arguments are required,
which define ox, oy and oz.
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Use of the Offset field for Variable Dimension Data is valid only in conjunction with the Frame Size request field for
Variable Dimension Data. If the view-window specified using Region Size and/or Offset turns out to be empty (no area),
the server's response should not include any compressed image data. In particular, responses of type "jpp-stream” or "jpt-
stream" should contain no messages which reference precinct, tile or tile-header data-bins. The server can, at its discretion,
opt to return main header or metadata-bin messages that would have been returned in response to a request that omitted
the Frame Size request field.

C.4.7  Region size for variable dimension data (rvsiz)

rvsiz = "rvsiz" "=" #1UINT

This field is used to identify the extent (size) of the spatial region associated with the requested view-window; if not
present, the region extends to the lower right (back) corner of the image. The actual extent of the view-window, at the

it versere y ver-are-eofmputed-folowt ibeeHA-C4-I—The-view-window
not necessarily be fully contained within the image itself, in which case the server simply takes the intersegtion

This|field takes a variable number of arguments, and there shall be exactly as many arguments as there argdimensions in
brget stream. If the view-window specified using Region Size and/or Offset turns out to be empty (no area), the

"jpt-ptream" should contain no messages which reference precinct, tile or tile-header data-binsjThe server can, pt its
etion, opt to return main header or metadata-bin messages that would have been returned in response to a request
that pmitted the Frame Size request for Variable Dimension Data field. In case the image,is-a regular two-dimensjonal
imade, this request takes two arguments, and is identical to the rsiz field. For volumétric’images, the three arguments
are 4x, sy and sz, in this order.

CA48 Components (comps)

fomps = "comps" "=" 1#UINT-RANGE

This|field is used to identify the image components that are to be included in the requested view-window; if not prgsent,
the request is understood to include all available image components of all codestreams identified via the Codestfeam
request field, and all relevant components of all codestreams,requested via the Codestream Context request [field
(see [C.4.10). These "relevant” components are those which{are involved in the reproduction of the image entities
(e.g.| IPX compositing layers or MJ2 video tracks) which are specified via the Codestream request field.

The Yalues in this request field represent the indices of the’ image components of interest. Image component indices|start
from 0, and have the interpretation assigned to them by the JPEG 2000 codestream syntax, as described in ITU-T
Rec.|T.800 | ISO/IEC 15444-1, but note that thesg are the components which are obtained by decoding and inverse walvelet
trangforming the compressed data, prior to.the application of the inverse RCT or ICT component transform{ For
codeptreams conforming to Rec. ITU-T T.801'| ISO/IEC 15444-2, the components identified here are those identifipd as
"spafial components", i.e., those obtained by decoding and inverse wavelet transforming the compressed data, prior fo the
application of any inverse multi-component transform, dependency component transform, or multi-component wajelet
trangform.

Non{existent components in any of the requested codestreams shall be disregarded.

Usade of the comps field.incombination with the Frame, Region or Region Offset request field for Variable Dimension
Data] with three or mareynumerical arguments on Rec. ITU-T T.801 | ISO/IEC 15444-2 codestreams is discouraged and
servers cannot be expected to handle it.

C.4.9  Codestream (stream)

Etréam = "stream" "=" l#sampled-range

Bampled-range = UINT-RANGE [":" sampling-factor]

sampling-factor = UINT

This field is used to identify which codestream or codestreams belong to the requested view-window. If the field is omitted
and the codestream(s) cannot be determined by other means, the default behaviour is for servers to associate the request
with the single codestream that has identifier 0.

NOTE — The Codestream Context request field (see C.4.10) provides an additional means for requesting codestreams.

For JPEG 2000 family targets, codestream indices are those which are embedded in the corresponding Placeholder box
that appears within the appropriate metadata-bin, as described in A.3.6. For file formats which have implied codestream
identifiers, those identifiers should agree with the indices used here.
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Where a range of codestreams is identified, the absence of an upper bound means that the range extends to all codestreams
with larger identifiers. Where an upper bound is provided, the upper bound provides the absolute identifier of the last
codestream in the range.

Whether or not an upper bound is provided, a codestream range may be qualified by an additional sampling-factor.
The sampling-factor, if provided, shall be a strictly positive integer, F. The range then includes all codestream
identifiers L+Fk which lie within the unqualified range, where L is the identifier of the first codestream in the range. The
client's index of the codestreams of interest is k and k is a UINT.

C.4.10 Codestream Context (context)
context = "context" "=" l#context-range

context-range = Jjpxl-context-range / mj2t-context / jpm-context / jpxf-context-range
/ reserved-context

jpm-context = "jpmp" "<" jpm-pages ">" [ jpm-objects ]
jpm-pages = [ jpm-page-collection ":" ] jpm-sampled-range
jpm-objects = "[" jpm-object-range "]"

jpm-page-collection = object-id

jpm-sampled-range = page-object-range [ ":" sampling-factor ]

bage-object-range = 1# (object-id [ "-" [ object-id ] 1)

jpm-object-range = UINT-RANGE ":" Jjpm-object-type / UINT-RANGE
/ ":" Jjpm-object-type

jpm-object-type = "mask" / "image" / "nostrm"

bbject-id = UINT / TEXT-LABEL

jpxl-context-range = "jpx1l" "<" Jpx-layers ">" [N [" jpxl-geometry "]" ]
jpx-layers = sampled-range
jpxl-geometry = "s" Jjpx-iset "i" Jjpx-inum

jpx—-iset = UINT
jpx—-inum = UINT
nj2t-context = "mj2t" "<" mj2-traek ">" [ "[" mj2t-geometry "]" ]

j2-track = NONZERO ["+" "now" V]

j2t-geometry = "track" /W'movie"

reserved-context = 1* ((TOKEN / "<" / ">™ / w[m / m]n / m—w / wgn / owgw )
jpxf-context-range = "Mjpxf" "<" jpx-frame-indices ">" [ "[" jpx-thread "]" ]
jpx-frame-indices.# sampled-range

jpx-thread =<UINT

This|field can bé>used to request codestreams indirectly via "higher level" image entities. This Recommendation |
International Standard defines contexts corresponding to JPX compositing layers (a JPX compositing layer might inyolve
one jor mare\codestreams), MJ2 or J2KS video tracks and JPM pages; however, the mechanism is designed for

/hich
are assouated with the requested context(s) in addltlon to any codestreams requested via the Codestream request field.

The body of a Codestream Context request field consists of one or more context-range values. Each context-
range is associated with a set of codestreams which can be determined by the server. A context-range can also
identify coordinate remapping transformations which shall be applied to the Frame Size, Region Size and Offset
parameters in order to determine the codestream image resolution and codestream image region for each of the
codestreams associated with that context-range. Where the server is prepared to process a context-range, it
shall identify the codestreams which are associated with that context-range by means of a Codestream Context
response header.
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This Recommendation | International Standard defines four specific types of context-range, which are intended to
address the needs of JPX, MJ2, J2KS and JPM file formats. The first of these context-range types, jpxl-
context-range, is used to identify one or more JPX compositing layers. The indices of the compositing layers
associated with a jpxl-context-range are supplied in the form of a sampled-range, following the same
semantics as sampled codestream ranges in the Codestream request field. Where a jpxl-context-range is
processed by the server, the codestreams belonging to the corresponding compositing layer(s) shall be identified within
a Codestream Context response header.

A jpxl-context-range can identify an optional coordinate remapping transformation, to be used in deducing the
codestream image resolution and the codestream image region for each of its codestreams. This coordinate remapping
transformation is determined by two non-negative integers, jpx-iset and jpx-inum. Together, these two integers
identify a specific compositing instruction within a JPX Composition (comp) box, found within the scope of the logical
targgt—The Specific instruction N question 15 focated N the INStruction Set (iSet) hox Whose ordinal position (Starting
from 0) within the composition box is given by the jpx-iset value. The jpx-inum value gives the ordinahpogition
(starfing from Q) of the instruction within that instruction set box. The interpretation of these indices is independent of
repegt counts which might appear within a JPX composition box.

Wheh jpx-iset and jpx-inum values are processed by the server, the requested frame size angd région paramieters
fx, Fy, sx, sy, ox and oy, shall first be mapped to modified frame size and region parameters fix", fy", sx", py",
ox"[and oy using the expressions in Equation C-3. These modified region parameters shall beé\calculated separately for
each| requested codestream and shall then be used in place of £x, fy, sx, sy, ox and oy when determining the
codepstream image resolution and the codestream image region following the procedure described in C.4.1.

First| define the rotated frame size, offset, width and height of the composite image-as-follows:
x"oyF, | (fx -ox-sx), (fy -oy-sy)
Xoi'?]st' Yoi';st (Wcomp = XOjnst = Whingt )’ (H comp ~ YOinst — Htinst)

fX, fy, oX, 0y, Wcompv Hcomp ’:| if Rinst =0° | NOFIlp

L XoinsthOinst’ Wtinst’ Htinst

fy, x, oy, oxP ML Wi, | . .
w7 compr oMo i Ry =907 | NoFlip
L Yoinstv xoinsta Htinsta VVtinst

fx F oy W, H . .
’ fyF, ok 02/ $ o comp: Comp} if Rinst =180° | NoFlip
L xoinsv Yoinst'Wtinst’ Htinst

- F
fy: fx, oy", ox, Hcomp’Wcomp} if Rj =270° | NoFlip

fX( ’fyeioxeioyeiwceomp’ Hgomp’ o JL Yoilzst’ Xoinst’ Htinsthtinst
v o 0 0 0 F
Oinst: Y Oinsts Wiinst, Htjpst fx, fy, ox", oy s Weomp: Hcomp’:l if Rinst =07 |Flip
F ins

L XOinst'YOinstVtinstvHtinst

, &, oy, ox, H yWeomn . N

Y Y compr - eomp } if Rinst =90° |Flip

L YOinst’ XOinstv Htinsta Wtinst

F
fx, fy, ox, oy", Weomp. Hcomp} if R; =180° | Flip

F
L Xoinst’ Yoinsztinst' |_|tinst
fy, X, OyF’ OXFa Hcomp’Wcomp’

voF  vnF 1 At
AT S EEANATI S RS ERAAIT S

(C-34

if R;ny = 270° | Flip

In the above, Weomp and Heomp are the width and height of the composited image, specified in the composition box; Wtinst
and Hti.s are the composited width and height as determined by the compositing instruction; XOinst and Y Oing; are the
horizontal and vertical compositing offsets as determined by the compositing instruction; Wsinst and Hsinst are the width
and height of the potentially cropped compositing layer as determined by the compositing instruction; XCinst and Y Cinst
are the horizontal and vertical compositing layer cropping offsets as determined by the compositing instruction; and Rinst
is derived from the ROT field of the compositing instruction, if any. If the compositing instruction contains no ROT field
or the ROT field is 0, Rins=0°|NoFlip. Otherwise, the rotation angle for Rinst (expressed in degrees clockwise) is obtained
from the least significant 3 bits of the ROT field defined in Rec. ITU-T T.801 | ISO/IEC 15444-2, while the Flip|NoFlip
status for Rinst is set to Flip if bit 4 of the ROT field is non-zero and NoFlip otherwise.
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Then, define the modified frame size £x”, f£y" as follows:

0 0
XRreg . Woinst . Weod YRreg . Htjnst . Heod

fX" — fxe . ; fyll — fye . (C_3b)
Xsreg WSinst W(?omp YSreg HSinst Hgomp
To compute the modified region, first define the clipped region edges:
fXG fye
Xmin = Xomst — F Ymin= Yolnst 0
Wcomp Hcomp
C C (C-3c)
U U
0 X7 | fy
Xjim = (Xomst +\Ntmst) 0 Yiim = (Yomst + Htmst) 70
comp I'lcomp
The modified region size sx” and sy” and region offsets ox” and oy” are then given as:
sx"= min {(oxe + sxe) Xlim}_ max{oxe, Xenin }
sy"=min{(0y® +sy°) Yyim |- max{oy®, Yimin |
XO wi? fx ©
n e -
ox"= max{ox + Xmin }— X0t — (XCinst %S reg J W s % (¢-3d)
reg Sinst VVcomp
I YOreg Y/ Hitdy | fy°
n 0 reg inst
oy"=maxy", Ymin (— Yo? t —| YCinst —
{ min } ( ins ins YSreg Hsmst Hgomp

The modified view-window region, defined by sx", sy", ox™ and. oy", can potentially lie slightly to the left or apove
the grigin. That is, ox" and/or oy" may be negative. Any portion of the view-window region which lies to the I¢ft or
abowve the origin should be ignored when determining the codestream image region following the procedure describd in
C.4.1.

If jpx-iset and jpx-inum values are not supplied, ‘the modified region parameters to be used in place of £x| fvy,
sx, py, ox and oy are given by the expressionssin_Equation C-4. As before, these modified parameters shall be Jused
when determining the codestream image resolution and the codestream image region, following the procedure in C}4.1.

fxne| fxmnred Mood | pon_| gy, TRreg Hood
Xsreq Wreg Ysreg Hreg

OX":OX_ ﬂ_ ; oy":oy- ﬂ._y C_4)
Xsreg Wreg Ysreg Hreg

sx"=sx; sy'=sy

The pecond type of.¢entext-range described by this Recommendation | International Standard, mj2t-contpxt,
allows clients te~request specific tracks from an MJ2 or J2KS file. The m32-track identifier shall be a strictly pogitive
inteder, since~1vis the smallest allowable track identifier permitted within an MJ2 or J2KS file. If an mj2-tygack
iden ifier inctudes the optional "+now" suffix, the mj2t- context consists of all codestreams belonging to the Mp2 or
st is

1 1 he—so : 3 S carTas 1 any
codestream it sees fit. If the "+now" SUffIX is not included, the m7 2 context consists of all codestreams belongmg to
the MJ2 or J2KS video track.

An mj2t-context can specify a coordinate remapping transformation, to be used in deducing codestream image
resolutions and codestream image regions for each of its codestreams. If not present, the frame size and region parameters
supplied via Frame Size, Offset and Region Size request fields shall be interpreted directly following the procedure
outlined in C.4.1. Otherwise, one of two types of coordinate transformation is being requested, as identified by the
appearance of one of the "track™ or "movie" tokens.

Where "track” is specified, the Frame Size, Offset and Region Size request fields are being used to identify a desired
presentation size and a desired rectangular region within the smallest bounding rectangle which contains the track's
presentation, at this desired presentation size. The geometric transformations described by the MJ2 Track Header (tkhd)
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box shall be applied to determine a corresponding image resolution and region on each codestream associated with the
track.

Where "movie" is specified, the Frame Size, Offset and Region Size request fields are being used to identify a desired
size for the entire (possibly composited) reproduced movie, and a desired rectangular region within the smallest bounding
rectangle which contains the movie, at this desired size. The geometric transformations described by the Track Header
(tkhd) box shall be combined with the geometric transformations described by the Movie Header (mvhd) box and applied
to determine a corresponding image resolution and region on each codestream associated with the track.

In the event that a server is unable to apply any of the mj2t-context geometric transformations described above, it
provides a modified mj2t-context string in its Codestream Context response header.
NOTE 1 - The use of the Codestream Context request field together with the Codestream request field can result in a codestream

being requested multiple times with different geometric transformations of the Frame Size, Region Size and Offset request fields.
here this happens, multiple disjoint or overlapping image portions of that codestream are effectively being requested.

OTE 2-The expressions in Equation C-4 can equivalently be obtained by setting XScomp=WSinst=WHinst{Wreg,
Scomp=HSinst=Htinst=Hreg and XOinst=Y Oinst in Equation C-3 when the limits on sx", sy", ox" and oy" are not bounded by|x1 i,
Rniny Yiimy Ymine

< Z

The third type of context-range described by this Recommendation | International Standard, jpm-gontext, a‘:ows
clientts to request specific layout objects from a JPM file. The simplest usage allows a request to be made for all the items
needed to render a single page. More complex usage allows only some of the layout objects or enly one type of objdct to
be rgquested. The jpm-context always contains a request for specific pages, it can also contain a specificatiop for
page| collections, a list of layout objects, and object types.

If jgm-context has no jpm-page-collection item then the main page collection is assumed. If TEXT-LABEL
is spgcified in the jpm-page-collection item it shall correspond to a labehof'a page collection box in the thrget
JPM(file. If UTINT is specified in the jpm-page-collection item it indicatesthe page collection box in that pogition
in fille, where page collection boxes are numbered from 0.

A rapge of pages is a required part of the jpm-context. The page ¥ange could be "0-" which would specify a|l the
pagep in the page collection. Pages are numbered by following the\page collections and pages in the JPM file| and
assigning the number O to the first page in a depth first tree walk, The root of the tree is given by the jpm-page-colleftion
item|or the main page collection if no jpm-page-collection is part-0f the request. Loops in the page collection tree should
be d¢tected and an error condition returned.

If a '|[sampling-factor" is used as part of the jpm-sampled<rfange, the client desires pages starting with the first number in
each|range, and less than or equal to the last numbef-inthe range, and at all integer multiples of the sampling-factor plus
the initial page number. Thus two sampling ranges itis possible to request even and odd number pages using a samgling-
factgr of 2, by starting each range with an even or odd number.

If the jpm-context has no jpm-obJject-range item then it is considered to be "1-" which corresponds o all
obje¢ts on the page except the thumbriail. If the thumbnail image for a page is needed then the jpm-object-rgnge
item| shall include zero. The jpm%object-range indicates which of the layout objects on all pages in the
jpmf-page-range are requested)

If the Jjpm-context has;no jpm-object-type then all types are used. If the Jjpm-object-type is "njask"
onlyjmask objects are ofiinterest for the request. If the jpm-object-type is "image" only image objects are of intgrest.
If th¢ jpm-objectStype is "nostrm™ then boxes for both mask and image are of interest.

If th¢ jpm-cont'€xt parameter appears in a request without a Frame Size request (fsiz) then the Frame Size valugs fx
and fy are set'to-the page width and page height. If the eparameter appears in a request without a Region Size request
(rsiz) then the'Region Size values sx and sy are set to the frame size values fx and fy (after fx and fy have been set tp the
page|width and height if necessary).

When the jpm-context parameter is used, the requested corresponds to the view-window applied to each page
independently. The Frame Size values £x and fy are mapped to the page width and height as specified by the Pwidth
and Pheight elements of the Page Header Box of Rec. ITU-T T.805 | ISO/IEC 15444-6.

A layout object within a page is considered part of the request if and only if all of the following are true:

ox' <= LHoff + LWidth ox' + sx' >= LHoff

oy' <= LVoff + LHeight oy' + sy' >= LVoff
where:

ox' = ox * Pwidth / fx

oy' = oy * Pheight / fy

sx' = sx * Pwidth / fx
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sy' = sy * Pheight / fy

and £x, fy, ox, oy, sx,and sy are from the view window requests, LHoff, LVoff, LHeight,and LWidth are
from the Layout Object Header Box of Rec. ITU-T T.805 | ISO/IEC 15444-6.

Layout object 0 is reserved for a thumbnail image of the page, it should be considered part of the request regardless of
the view-window if and if 0 is included in jpm-object-range.

The client is considered to have requested any codestream associated with the mask or image which intersects the view-
window unless jpm-object-type is "nostrm". If the codestream is not compressed with JPEG 2000 then the request is for
the complete codestream. If the codestream is compressed with JPEG 2000 then an equivalent view-window can be
determined for the specific codestream by mapping the request window on the page to the request window on the object
as follows:

fx' = fx * Lwidth Pwidth

fy' = fy * Lheight / Pheight

ox' = MAX( ox - LHoff * fx / Pwidth , 0)

oy' = MAX( oy - LVoff * fy / Pheight, 0)

sx' = MIN ( ox + sx - LHoff * fx / Pwidth, Lwidth * fx / Pwidth) - ox{
sy' = MIN ( oy + sy - LVoff * fy /Pheight, Lheight * fy / Pheight) ,-\3y'

Note that it might be necessary to issue a frame-size request with values larger than the width and height of the pape in
ordef to obtain a full resolution JPEG 2000 codestream if the JPEG 2000 file contains data-at.a' higher resolution thah the
pagel Alternatively, the client could determine the codestream number and issue a requiest directly on that codestfeam
with[a view-window chosen appropriately.

EXAMPLE 1: "context=jpxI<0-4:2>[s5i2]"
In this case, the server is requested to return the codestreams which are used._by JPX compositing layers 0, 2 apd 4,
remgpping the requested frame size and image region according to the geametric adjustments represented by the third
instrfiction of the sixth instruction set box within the composition box (JPXfiles have at most one composition box).

EXAMPLE 2: "stream=0&context=mj2t<1+now>[track]"
In thjs case, the server is requested to return codestream 0, as well-as'all codestreams belonging to the first track of an[MJ2
file, ptarting from the codestream whose sampling time corresponds to the current time. Moreover, the server is requgsted
to remap the requested frame size and image region according to the geometric adjustments described in the Track He¢ader
box, |disregarding any additional geometric adjustments-which might be described in the Movie Header box.

EXAMPLE 3: "context=jpmp<0-10,21-30:2>[1-3;mask]"
In thjs case, the server is requested to return all data-corresponding to mask objects in the first three layout objects oh the
pagep 0, 2, 4, 6, 8, 10, 21, 23, 25, 27, and 29, .This request includes all boxes necessary to render the desired region} e.g.
Pagd Boxes, Layout Object Boxes, as well(asyany codestreams referenced by those objects.

For JPM files, the following metadata glements shall be considered to be requested along with the view-window:
- JP2signature ("jP*)
—  File type ("ftyp")
—  Compound\lmage Header ("mhdr")
—  Page Collection box ("pcol™)
—  Page<Table box ("pagt")
— «Rage box ("page")
-~ For pages that are relevant with the view-window request:
»  Page Header box ("phdr")
»  Layout Object box ("lobj")
»  Layout Object Header box ("lhdr")
*  Object box ("objc™)
*  Object Header box ("ohdr")
*  Object Scale box ("scal")

»  Base Colour box ("bclr")

The above considerations, especially Equations C-3 and C-4, valid for two-dimensional image data only. They are
extended naturally to higher dimensions by duplicating the computations for each additional dimension. Usage of the
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codestream context field is discouraged if the target of the request contains codestreams with differing numbers of
dimensions, and servers cannot be expected to handle this case.

A jpxf-context-range can be used to compactly identify a range of compositing layers and coordinate remapping
transformations which could alternately be identified via a jpxl1-context-range. The equivalent jpx-layers and
jpxl-geometry values can be obtained by expanding composited frames into their constituent JPX compositing layers and
compositing instructions in the manner described below.

If the logical target does not contain a JPX Composition box, the server shall ignore any jpxf-context-range.
Otherwise, the instructions found within the JPX Composition box together describe a sequence of composited frames,
as described in Rec. ITU-T T.801 | ISO/IEC 15444-2. These composited frames are numbered f =0, 1, ... Feomp—1 and
are considered to belong to a base presentation thread t = 0. If the logical target also contains Composition layer extensions
("jpIx™) boxes, these boxes might contribute additional presentation threads. As explained in Rec. ITU-T T.801 | ISO/IEC
15444-2, a Compositing Layer Extensions box contributes Tjclx presentation threads, each of which has the sameumber
of cdmposited frames, Fjclx, where the values of Tjclx and Fjclx for each Compositing Layer Extensions box are Spegified
by its Compositing Layer Extensions Info sub-box. Together, the collection of all Compositing Layer Extensions oxes
in the logical target defines T global presentation threads, where T is the maximum of the associated T{elx valueg For
each|t in the range 1 through T, global presentation thread t consists of the Fcomp composited frames from,the Compogition
box, [followed by the FjcIx frames defined by compositing group g = min{t, Tjclx} of each successive.Compositing Layer
Extepsions box for which Tjclx is non-zero.

If nq jpx-thread value is supplied, or jpx-thread is O, the jpxf-context-range includes only those compdsited
framps contributed by the Composition box whose indices f match jpx-frame-indices;.thére are at most Feomp OF these.
Othegrwise, the jpxf-context-range includes all composited frames from global presentation thread
t = min{T, jpx-thread} whose indices f match jpx-frame-indices.
C.4.11 Sampling Rate (srate)

Erate = "srate" "=" streams-per-second

Etreams-per-second = UFLOAT

If this field is supplied, the codestreams which belong to the view-window are obtained by subsampling those mentipned
by the Codestream request field, in addition to those expandéd from context-range values in the Codestream Coptext
request field (see C.4.10), so as to achieve an average sampling rate no greater than the streams-per-second value. This is
poss|ble only if the codestreams have associated timing.iaformation (e.g., if they belong to a logical target conformipg to
the MJ2 or J2KS file formats).

This|request field serves only to determine which_codestreams should be considered to belong to the view-window| The
serv@r shall scan through all codestreams whichiwould otherwise be included in the view-window, discarding codestreams
as reuired to ensure that the average separation between codestream source times is no less than the reciprocal gf the
streas-per-second value. This Recommendation | International Standard does not prescribe an algorithn] for
subsampling, or a precise interpretation:for the term "average separation.”

If ng source timing information_is available, the view-window will consist of all codestreams identified vig the
Codgstream request field and the Codestream Context request field, but this request field can nonetheless affeqt the
interpretation of a DeliveryRate request field, if present.

C.412 ROI (roi)
Foi = "roi\">"=" region-name
Fregionsname = 1* (DIGIT / ALPHA / " ") / "dynamic"

This|field\specifies the desired spatial region of the image through a name rather than through coordinates. The magping
between‘region-name and a specific spatial region of the image can come from several places; it can be defined
within an ROI description box within the logical target, or it can be defined within the implementation of the server itself.

A region-name value of "dynamic” (a dynamic ROI) is reserved to represent a non-constant region within the image
that is mapped to a spatial region independently for each and every request. The server can use any information about the
client and any other request parameters when it determines what spatial region it will provide for that particular request.
For example, if the server knows that the physical display on the client is very small, it can choose to provide only the
foreground region of the image at a higher resolution rather than the entire region of the image at a lower resolution.
Servers are not required to support dynamic ROIs.

If an ROI field exists, and the server knows how to handle the ROI request, then the ROI field takes precedence over the
Offset request field and the Region Size fields, which shall be ignored by the server. If an ROI field exists, but the server
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does not know how to handle it for any reason, the server shall ignore the ROI field and use the Offset and Region Size
fields. If these fields are omitted, the default values of those fields shall be used.

If the client specifies a Frame Size as well as an ROI, and the server understands the ROI specified, the value of the Frame
Size request field determines the image resolution at which the ROI is requested.

C.4.13 Layers (layers)

layers = "layers" "=" UINT

This field can be used to restrict the number of codestream quality layers that belong to the view-window request. By
default, all available layers are of interest. The value specifies the number of initial quality layers that are of interest. The
server should not attempt to augment any precinct data-bins beyond the relevant layer boundary. The server should not
attempt to augment any tile data-bins beyond the point at which all remaining contents lie beyond the relevant layer
boundary. Due to the order of data within a tile, it might be necessary for the server to return data beyond the beurjdary
of thp requested layer for JPT-stream requests only.

C.4.14 Multi-component transformation (MCT) Resolution Value

ctres = "mctres" "=" UINT

This|field specifies the desired multi-component transformation resolution level. This field is only ‘applicable if fIr all
tile-qomponents, exactly one of the multi-component transformations that are applied on this tile-compgnent
(and|iteratively on the resulting intermediate components to create generated components)isiamulti-component wayelet-
trangformation. It shall not be used otherwise. If this field is not present, it will be @sSumed that the full resollition
reprasentation of the image data is desired. The full number of resolution levels is one more than the number of wajelet
trangform levels N in the multi-component transformation, given by Tmcc' (see ReC? ITU-T T.801 | ISO/IEC 15444-2).
For full resolution, this field should be set to 1. For half resolution, the field should be set to 2, for quarter resolutior), the
field|should be set to 3, etc. If the value of mctres exceeds N + 1 for one tile @.codestream, the lowest available resolpition
of that tile or codestream shall be transmitted. The same value of mctres shalliapply simultaneously to all multi-compgnent
wavelet transformations found in the codestream(s).

Usage of the mctres field in combination with the Frame, RegionorRegion Offset request field for Variable Dimefsion
Data] with three or more numerical arguments on Rec. ITU-T_T@801 | ISO/IEC 15444-2 codestreams is discouraged and
servgrs cannot be expected to handle it.

C5 Metadata request fields

C51 Metadata requested implicitly withwiew-window requests

The [Codestream request field and the Codestream Context request field identify one or more codestreams which are
asso¢iated with the requested view-window. Even if neither of these request fields is present, the view-windqw is
assogiated with at least one codestream, as mentioned in C.4.9. Moreover, as noted in C.4.2, even if the Frame|Size
request field is omitted, the requested view-window includes at least the main codestream header for each requgsted
codestream. The only exception tothis is when metadata—-only is specified in a Metadata request field (see C|5.2).
Excdpt in this case, the client is also implicitly requesting whatever metadata boxes might be required from the file foymat,
if any, in order to utilize theimagery represented by the requested codestreams. To ensure interoperability between ¢lient
and gerver components;this subclause identifies a minimal set of metadata which servers shall regard as being impljcitly
requested along withthe view-window.

NOTE — The listof boxes defined in this clause is not exhaustive. Additional boxes might be required to decode the requested|view
indow within/the logical target correctly.

For JP2,4JPH and JPX files, the following metadata elements shall be considered to be requested along with the Jiew-
winqow:

a) The entire contents of metadata-bin 0.
b) The entire contents of each of the following boxes, wherever they are found at the top level of the file:
1) JP2 Signature ("jP ");
2) File Type ("ftyp”);
3) Reader Requirements ("rreq");
4) Composition (“comp™).
¢) All immediate sub-box headers from each of the following superboxes:
1) any JP2 Header ("jp2h™) box;
2) any Codestream Header ("jpch™) box associated with a requested codestream;
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any Compositing Layer Header ("jplh™) box associated with a JPX compositing layer requested via

the Codestream Context request field.

The

aboV
meta
whig

For |

d) The entire contents of each of the following boxes, wherever these boxes are found within one of the
superboxes mentioned above:
1) Image Header (“ihdr");
2) Bits per Component ("bpcc");
3) Palette ("pclr™);
4) Component Mapping ("cmap");
5) Channel Definition ("cdef");
6) Resolution (“res ).
7) Codestream Registration ("creg");
8) Opacity ("opct™).
e) For JP2 files, JP2 compatible files and JPX files, one or more Colourspace Description-boxes ("'

olr™)

associated with each codestream or JPX compositing layer requested via the Codestream:Context request
field, as follows:

1)

2)

If the server is able to determine exactly which box is preferred, the server shotld send only that
even if it means not sending the first box for JP2 or JP2 compatible filés (for example if the s¢
box is Any ICC and the colorspace preferences specify that the client prefers Any ICC). If the s
is not able to determine exactly which box is preferred, it should send the entire first Colours
Description box.

For all boxes not sent, the server should send a portion of the-box contents so the client can deter
if it later wants to request another colourspace specification.

»  For enumerated boxes, the server should send ableast the first 7 bytes of the box contents (
at least the EnumcCS field).

box,
cond
brver
pace

mine

p to

»  For vendor-defined colourspace boxes, theserver should send at least the first 19 bytes df the

box contents (up to at least the VCLRAield).

*  For Restricted and Any ICC coloufspace boxes, the server should send at least the first 3
of the box contents (at least the MIETH, APPROX and PREC fields).

server is requested to return an initial prefix,of \each metadata-bin which contains any of the metadata menti
e, extending from the first byte of the metadata-bin and continuing to the end of all requested metadata from
data-bin. As a result, the actual amount.of-metadata returned by the server can depend upon the particular w
h the logical target has been partitionéd into metadata-bins. A discussion of these issues can be found in A.3.6.

MJ2 files, the following metadata.elements shall be considered to be requested along with the view-window:

JP2 signature ("jP*
File type ("ftyp™)
"mvhd"

For traCks'that are relevant with the view-window request:

“tkhd"

edts[0]. Only the TBox field is useful, and a placeholder signals that no access is provided t
original content of the box.

"mdhd"

ytes

pned
that
y in
D

D the

"hdlr™

"vmhd" if present in the original MJ2 file.

"stsd"

"stts"

either:

» aplaceholder for "stco™ or "stco64" (depending on which of them is present in the original

MJ2

file) indicating that the content of the box is provided by one or more incremental codestreams;

. or the entire "stsc", "stsz" and "stco" or "'stco64" boxes.

Similar considerations apply to J2KS files.
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C.5.2  Metadata Request (metareq)

This
to dg

requ

metareqg = "metareqg" "=" 1#("[" 1$(reg-box-prop) "]" [root-bin] [max-depth])
[metadata-only]

reg-box-prop = box-type [limit] [metaregq-qualifier] [priority]

limit = ":" (UINT / "r")

metareq-qualifier = "/" 1*("w" / "s" / "g" / "a")
priority = "!I"

root-bin = "R" UINT

max-depth = "D" UINT

netadata-only = "!!"

did rjot choose to transmit according to C.5.1.

The

grou

requ
The

bsted data only once.

vay the server decides to break up the initial stream into bins is irrelevant for defining the target of the request e

field specifies what metadata is desired in response to a request, in addition to any metadata required for_the g¢lient
code or interpret the requested image data as defined by C.5.1. The purpose of this request is to allow.the clignt to
st selected parts of the contents and the layout of the metadata encoded in the JP2, JPH and JPX file formats a sprver

value string in this request field is a list of independent requests; however, the server canhandle the requesty as a
b, and there can be overlap between the requests. It is then sufficient (but not necessary) that the server sends the

cept

that the root-bin field can be used to limit a request to parts of the file structureonce a client has identified the layout.

Oncd

irrelgvant for the client and the way that data is addressed within the request.

Howf

logidal target into metadata-bins might force the server to return additianal data, including the contents or headers of

othe

enod
in C|

a sul)-set of the data actually returned by the server due te;reasons pointed out in C.5.2.9.

Example

For
Rec.

better illustration, examples in the following subclauses all refer to the following segment of a JPX file
ITU-T T.801 | ISO/IEC 15444-2 for the definition of the boxes used here. The labels on the right-hand side

been|added for later reference:

Content Label

association box)header (‘asoc’)

>

numbenlist box header (‘nist’)
numbgr list box content
association box header (‘asoc’)

ROI description box header (‘roid")

ROI description box content

association box header (‘asoc’)

a request is confined to a specific bin, the way that bin is broken up into more bins — or if it is broken up at alf — is

ever, data that a server returns upon a request will, in general, depend on that layout because the division of the

ome

, potentially unrequested boxes. All a server has to ensure isthat at least the requested data is contained, and that
gh data is returned to allow a client to parse it. Examples whén additional data needs to be returned are given below
5.2.9. The following text uses the wording "request” to point out which data is desired by the client, which might be

see
have

1Iaber DoxX neader (1ohu4au)
label box content
XML box header ('xmN\040')
XML box content

N e —IXIT OmnmmooOw

The sub-box structure of the above example is indicated by indention, e.g., items H to K establish the contents of the

supe

rbox at label G.

C5.2.2 root-bin

Each request is relative to the data-bin specified by its root-bin value. If a root-bin value is not specified, the root
is meta-data bin 0. The request pertains only to data within or referenced by that particular data-bin.

44

Rec. ITU-T T.808 (12/2022) © ISO/IEC 2023 - All rights reserved


https://standardsiso.com/api/?name=a33e0534bce7d32f3c6d90396b2915c3

ISO/IEC 15444-9:2023 (E)

Example

If the server decided to place the contents of association box 'A" in the above example into a separate bin with bin id #3,
the association box header 'A" would be encoded in a placeholder box, and items 'B' to 'K' would establish bin #3. In that
case, a root-bin field of 3 would limit the scan to items 'B' to 'K’ only. Specifically, metareg=[roid]R3 would request
items 'E' and 'F' from the server and no other data outside of this example (but see also clauses C.5.2.3 and C.5.2.9 for
additional data outside of the request potentially returned by the server along).

An alternative layout might be to include items 'B' to 'G' in bin #3 as above, but in addition place items 'H' to "K' into the
separate bin #4. Thus 'G' would be represented by a placeholder box in bin #3 and 'H' to 'K’ would be part of bin #4. A
root-bin field of 3 would still scan the items 'H' to 'K' because they are referenced by a placeholder in bin #3 and the way

how bin #3 is broken up into sub-bins is irrelevant to the request. Thus, even though the server response would be
different the items identified h_\,/ the reguest remain the same

A ropt-bin field of 0 imposes no further restriction on the request each item, box or superbox, is somehow reachable ffrom
the metadata-bin #0. Whether placeholder boxes are used or not is completely irrelevant. Thus, metareg=[rqid]
would request all ROI description boxes from the server, and thus also include items 'E' and 'F" along with,all other|ROI
descfiption boxes available.

C523 max-depth

If a Yalue for max-depth is specified, then only boxes contained within the root metadata<bin, and those no more|than
max[-depth levels in the file hierarchy below that box are requested. If a value for max~depth is not specified, there
is ng| limit on the depth of the file hierarchy for this request.

Example

If itgms 'B' to ‘K" establish the contents of metadata-bin #3 as in the example’for-C.5.2.1, the root-bin field is set to $ and
max{depth is set to 0, then the request is limited to items 'B' to 'D'. If max<depth is set to 1, the request is limited to items
'‘B'tq'G".

The fequest metareg=[roid]R3D0 would therefore not request any data from the server because the only|ROI
descfiption box within the specified bin is one level below the'start of bin #3. The request metareg=[asoc]H3DO0
would request the association box starting at label 'D' and its contents, items 'E' to 'K'. This request is identigal to
methreg=[asoc]R3D3 because, even though the latter;example also requests the association box starting at labgl 'G',
this ox is part of the box starting at label 'D' and is thus included in the former request anyhow.

C524 I-box-prop

The [reg-box-prop portion of the request-specifies a list of box types that are of interest to the client. The special
string "'*" can be substituted for the box type, in which case all box types are implied. Thus, this field confines the reuest
to apply only to the specific box typex(ar types) listed and instructs the server to deliver the box header and box conjtents
of al] matching boxes within all additional constraints.

The pontents of a superbox is'defined by its complete sub-box hierarchy. This implies that in case superboxes match the
box fype, the complete subtbox hierarchy of the matching superbox is requested, regardless of the max-depth field.

Example

Congider again thesexample layout of C.5.2. Then, a reg-box-prop of type 'asoc' would include all items 'A' fo 'K’
in the request-because they establish the content of the matching box defined at label 'A". Note that, once the associption
box @it labelA' has been identified to match the request, the depth limit does not limit the delivery of its contents. A geg-
box|pfop of type '1b1\040" would only include items 'H' and 'T', along with all other label boxes, provided|they
match all other specifications of the request, e.g., are contained in the addressed root bin above the depth-limit

The request metareg=[*]R3D0 instructs the server to return the entire contents of all boxes it finds in the contents of
bin 3, and thus requests items 'B' to 'K'. While a restriction on the desired depth has been specified, the server shall ignore
that restriction because items 'E' to 'K' are part of the box starting at label 'D' and no other constraints apply.

C5.25 limit

The limit attribute optionally following the reg-box-prop field further confines the type of request, and how many
bytes of the box contents identified by the reg-box-prop field the client is interested in. The limit parameter takes the
form of a colon followed by either an unsigned integer (the limit value) or the character "r". The same limit value applies
to all boxes that match the req-box-prop of which it is an attribute. If it is not present, the client is requesting all

matching boxes entirely.
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If the limit field is an integer n greater than zero, then the server is requested to return the unlimited box header and only
the first n bytes of the box content of the matching boxes. The byte count is here defined to count the data as it appeared
in the original file before it was broken up into bins.

Furthermore, if req-box-prop matches any superboxes, the contents of a superbox is to be understood as the complete
and unlimited sequence of box headers and box contents contained within that superbox, and the byte limit by that also
counts the box headers of all boxes contained within the matching super box. It might thus happen that the limit field
instructs the server to deliver only parts of a (sub-)box header even though the full header of the matching box itself is
always included. However, using the limit field in this way is discouraged and should be avoided.

If the limit field is zero, only the box headers of the matching boxes are requested.

If the limit value is "r", then the server is requested to deliver the minimum data required to reconstruct the box-headers
Of 8.| |||at\.,h;| 1Y) bU}\CD, as VVC” as thC III;II;IIIUIII C'lo.to. tU ICbUIIDtI Ubt thc bu;\-hcadma Uf a“ Uf ItD dCabClldal It Dub'bu}\ ) Up
to the maximum depth specified, regardless of their box-type. As an exception, max-depth does apply for-the|limit
valug "r" to limit the contents of superboxes, which makes this type of request special as far as the interpretation,of gax-
depkh is concerned.

Example

methreg=[asoc:8]R3D1. By that, the client requires the box header and the first eight bytes of every associgtion
box found in bin #3 not deeper than one level from bin #3. In the example at hand, this reguests the item 'D', eight lytes
from/item 'E', namely the part of the first sub-box of 'D' that fits into the limit because it-establishes the contents of 'ff, the
item|'G' because it is exactly one level below the first item 'B' of the bin, and eight bytes of the box content containgd in
the spperbox starting at 'G', that is the first eight bytes of the box header 'H'. Should\the box headers 'E' and 'H' not fif into
eight bytes, they might get truncated. This is why usage of the numerical limit field on superboxes is discouraged.

Congider again a file layout as in C.5.2 above with items 'B' to 'K' in data bin #3 and~the metadata reEuest

Congider the request metareg=[roid:1]R3D1. This will request the‘box header of the ROI description box at fabel
'E' ope level below the start of the bin, and in addition the first byte of its contents at point ', which happens to be the
numbper of regions encoded in the box (see Rec. ITU-T T.801 | ISO/AEC 15444-2). If the example would contain a|ROI
descfiption box at a deeper level, it would not be requested here due to the depth limit.

The fequest metareg=[asoc]R3D0 does not contain a limit, and thus requests the complete body of any associption
box found at the box level of metadata-bin #3. Even though:the association box at label 'G' is outside the depth-limit, it is
still fequested because it is contained in the association\pox started at point 'D', and by that items 'D' to 'K' are transnjitted
completely.

The |'c" limit is in effect a request for a skeletan of a portion of the box hierarchy because it only supplies the minimum
data| namely the box headers, to reconstruct the structure of the boxes. The request metareg=[asoc:r]R3D1|thus
requests the items at label 'D', 'E'and 'G/, but not 'H' and 'J" because they are outside the depth-limit. Item "A’" is not pgrt of
bin #3 in the example set-up, and is-thus neither requested.

The difference between the limit 0" and the limit "r" is that the former only delivers the box header of all matghing

boxes, but not necessarily their depending sub-boxes. The "r" limit, however, extends the request to the box-headgrs of
the spib-structure of the matehing box up to the depth-limit.

C.5.2.6 metareg=qualifier

The [metareg=dgualifier"” takes the form of a " /" followed by one or more of the flags "g", "s", "w" and "a". Each
flag |dentifies-a.context from which boxes which match the request shall be drawn. Thus, the "metareqg-qualifier" defines
an aglditional~constraint on the boxes besides the box-type. The interpretation for each of these contexts is suppligd in
Tablp €.2~1f more than one of the flags is provided, the union of the corresponding contexts shall be taken.

The contexts "g", "s" and "w" are mutually exclusive, but their union is generally smaller than the catch-call context "a".
It is at the discretion of the server to decide which box falls into which context, and no classification of box types is
defined in this Recommendation | International Standard.
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Table C.2 — Metadata request qualifier flags

Flag Interpretation

"w" This metareq context includes all boxes which are known to be associated with a specific spatial
image region within one or more codestreams which belong to the view-window, where the spatial
region, resolutions and the image components to which the boxes relate intersect with those of the
view-window. Such an association might, for example, be established by an "asoc" box in a JPX file.

"s" This metareq context includes all boxes which are known to be associated with one or more
codestreams which belong to the view-window, or with one or more of the requested codestream
contexts (e.g., JPX compositing layers, MJ2 or J2KS video tracks or JPM pages), where these boxes
are not solely associated with particular spatial regions. Such an association might be established by
an "asoc" box in a JPX file, for example.

tg" This metareq context includes all boxes which are relevant to the requested view-window, taking finto
account the requested codestreams and the requested codestream contexts, excluding those bhoxes
which are included in the "w" and "s" metareq contexts.

"a" This metareq context includes all boxes in the logical target, without exception (Note):

NOJTE — This metareq context is suitable for requests that wish to interrogate the file structure independently ofithe view-windpw.

C5.27 priority

If th¢ "priority" flag is specified, then the client is requesting that the data collected By the meta-data request Has to
be transmitted with higher priority (i.e., upfront) than the image data described by otherfields of the same request.

C.5.2.8 metadata-only

If "nletadata-only" is specified at the end of the meta-data request field,the client is requesting that the sefver's
nse consists only of meta-data, without any image data or codestream headers, regardless of whether view-wipdow
request fields such as Frame Size have been used. For JPP-stream and JPT-stream return types, this means thgt the
returped JPIP messages will all be metadata-bin messages. This field also disables the request of the silently implied
metg-data defined by C.5.1.

C.5.29 Implications of layout-constraints

Regdrdless of the box specifications provided via the Metadata Request field, the server may send other data, gither
becalise it has determined that the other data is requiréd for the client to decode or interpret the requested image dafa, or
becalise the server had previously divided the logicaltarget into data-bins using different criteria, and additional datajshall
be sgnt in order to provide a consistent and meaningful view of the metadata-bins for this logical target.

To make the delivered data parseable to a ¢lient, all data from the start of the bin up to the last byte required to satisfly the
request has to be known by the clientgand thus has to be transmitted provided it is not already within the cache df the
. In addition, should any data-that matches the request be relocated into additional bins by means of placehplder
, the complete placeholder box-and the bytes of the bin referenced by the placeholder box has to be included ip the
request. Byte counts, as used by the limit attribute, always count bytes as found in the original stream and not as if was
broken up by the server. This-means that the number of bytes actually being transmitted back to the client might be
different from the numher-ef'bytes implied by the byte-limit, because not only placeholder boxes have to be transmitted,
but glso the data in front of the requested bytes within the bin the bytes are located in might have to be included to fnake
the resulting stream.parseable.

Regdrdless of.the)box specifications provided via the metareq request field, the server may send other data, either begause
it hag determinied that the other data is required for the client to decode.

Example

Consider again the data as found at the beginning of C.5.2 and assume the server decided to place all of the data into
metadata-bin #3 without making use of any (additional) placeholder boxes. Also assume that the cache of the client is
empty. Then the metadata-request metareg=[xm1\040: r]R3 is requesting only the box header of the XML box at
label 'J'. However, since the bin is not broken up into more bins, all bytes in front of item 'J" are also required by the
client to parse this data successfully and to identify the transmitted data as a box header, and thus the server is required
to send all data from 'B'to 'J".

As the above example suggests, not using placeholders might be considerably inefficient for some requests. The following
alternative layout at the server side provides a more efficient access to the same data:

The association boxes at 'D' and 'G' are broken up into separate bins with the bin-ids #4 and #5, respectively. Then for the
very same request, the server would have to transmit the placeholder box for item 'D' in bin #3, the placeholder box for
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item 'G" in bin #4 and the requested box header 'J' now located at the start of bin #5. Note that the request automatically
pertains to bins #4 and #5, since they are referenced by placeholders in bins #3 and #4 respectively. Depending on the
size of the remaining boxes, this layout might be considerably more efficient.

C.5.2.10  Special considerations for cross-reference boxes

If any cross-reference boxes are identified by a metadata request, the server shall also include in its response such
additional metadata as might be required for the client to determine the metadata-bins, if any, which contain the original
file byte contents that are referenced by such cross-reference boxes.

If a cross-reference box has a streaming equivalent placeholder, the placeholder box itself provides the identity of a
metadata-bin which contains the original cross-referenced content. Otherwise, the server is required to send at least the
box header (or corresponding placeholder boxes) for every box in the original file which contains data referenced by the
crosg-referernce box:

C.6 Data limiting request fields

C6.1 Maximum Response Length (len)

len = "len" "=" UINT

This|field specifies a restriction on the amount of data, in units of bytes, that the client requests from the server. Fof JPP
and JPT image return types, the limit includes payload and VBAS headers. The EOR message (header and body], see
Anngx D) does not contribute to the limit.

If th¢ 1en field is not present, the server should send image data to the client untillsuch point as all of the relevant data
has heen sent, a quality limit is reached (see C.6.2), or the response is interrupted'by'the arrival of a new request that|does
not include a wait request field with a value of "yes" (see C.7.2). The client Should use 1en=0 if it requires resgonse
headgrs only and no entity body (see Annex F). Nevertheless, transport pratocels that require framing of responses require
an EPR message (see Annex G).

C.6.2  Quality (quality)
uality = "quality" "=" (1*2DIGIT / "100") ; 0 to 100

This|field can be used to limit data transmission to a quality level (between O for lowest quality and 100 for highest
quality) associated with the image. Quality limits are difficult to formulate in a reliable manner, and the server may ignore
this fequest by responding with a value "-1" (see D-2.16). Nevertheless, it is useful to allow the client to provide $ome
indidation of the maximum image quality that might be of interest. The quality factor might attempt to approximate the
ad hpc Quality commonly used to control JREG compression. The client should expect that the returned data sige is
mongtonically non-decreasing with increasing quality, i.e., increasing the quality value generally correspongs to
incrdasing the returned data size.

If a perver supports this request andytwo different clients make identical requests to the same target having the $ame
quality value, e.g., "quality=80", the server should have a consistent implementation policy in returning data ffrom
data4bins.

Cc7 Server contrel request fields

C.71  Alignment (align)
ilign — "align" w_mn ("yesll / "noll)

This|field\specifies whether the server response data shall be aligned on "natural boundaries”. The default value is ['no".
If thp ‘server supports aligned responses and the value is "yes", any JPT-stream or JPP-stream message delivergd in
response to this request which crosses any natural boundary shall terminate at any subsequent natural boundary. Servers
that do not support data alignment but receive an alignment request with the value "yes" shall indicate this by the
Alignment Response defined in D.2.24.

The natural boundaries for each data-bin type are listed in Table C.3. A message is said to cross a natural boundary if it
includes the last byte prior to the boundary and the first byte after the boundary.
NOTE — For example, a precinct data-bin crosses a natural boundary if it includes the last byte of one packet and the first byte of
the next packet. Note carefully that aligned response messages are not actually required to terminate at a natural boundary unless
they cross a boundary. This means, for example, that the response may include partial packets from precincts, which might be
necessary if a prevailing byte limit prevents the delivery of complete packets.
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Table C.3 — Alignment boundaries based on bin type

Bin type

Natural boundary

Precinct data-bin

End of a packet (one boundary for each quality layer)

Tile data-bin

End of a tile-part (one boundary for each tile-part)

Tile header data-bin

End of the bin (only one boundary)

Main header data-bin

End of the bin (only one boundary)

Metadata-bin

End of a box at the top level of the data-bin (one boundary for each box)

Wait (wait)

3(E)

This|field is used to indicate whether the server shall complete a response to the previous request. If the value of the
is "yps", the server shall completely respond to the previous request on the same channel resource specifiedthroug
chanpel 1D field before starting to respond to this request.

If th¢ value of this field is "no", the server may gracefully terminate the processing of any previous request on the
chanpel resource (specified through the Channel ID field) prior to completion and may start to respond to this new req
In thjs context, "graceful termination” implies that the server shall at least complete the current message.

The fefault value of this field is "no".

The pombination of "wait = yes" with "cclose=*" is not recommended. If this situation is encountered, the serve
decidle which of the two takes priority.

C.73

This|field is used to indicate the type (or types) of the requested response data. A server unwilling to provide any @
requested return types shall issue an error response.

The

image-return-type

e I LR TR TR 11 I I I T}
aLl 'l — wWdall = U YTo 11O )

Image Return Type (type)

Lype = "type" "=" l#image-return-type

nedia-type = TOKEN "/" TOKEN *( ";" parametep, )
Feserved-image-return-type = TOKEN * ( ";" parameter )
barameter = attribute "=" value

bttribute = TOKEN

yalue = TOKEN

alue of the Image Return Type request field shall be either a media type (defined in RFC 2046) or one of the rese
image return types defined in Table C.4.

media-type / reserved-image=return-type

Table C.4 — Valid image return types

Type Interpretation
"jpp-stream" A JPP-stream as defined in Annex A. "jpp-stream" can optionally be followed by
":ptype=ext", in which case the requested return type is one in which all precinct data-
bin message headers have the extended form. (see A.2.2)
"jpt-stream" A JPT-stream as defined in Annex A. "jpt-stream" can optionally be followed by

field
h the

baime
uest.

can

f the

rved

“ttype=ext'imwhichcase-therequestedreturmtypetsoneimwhichatttitedata=bin
message headers have the extended form. (see A.2.2)

"raw"

The client is requesting the entire sequence of bytes in the logical target to be delivered
unchanged.

Other values

Reserved for 1SO use

If the type request field is omitted, the return type should be determined by another means.

In a session, i.e., one whose requests involve a Channel ID request field, the value of the return parameter shall be
maintained in successive responses for image data or metadata requests which correspond to the same logical target.

NOTE — Other image media types (e.g., jp2, jph, jpeg, tiff, png), if available, can be provided by a server as a transcoding service
with JPIP functionality.
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For the raw codestream return type, the response data should consist of the requested entity in full. Therefore, many of
the other possible client request fields would have no meaning and would be ignored by a server.
C.7.4  Delivery Rate (drate)

drate = "drate" "=" rate-factor

rate-factor = UFLOAT

This field is used to specify the delivery rate of various codestreams. If this field is supplied, the server shall deliver data
belonging to the various codestreams in the view-window following a temporally sequenced schedule. The codestreams
which belong to the view-window are all those identified via the Codestream request field and the Codestream Context
request field, possibly subsampled in accordance with the Sampling Rate request field.

er-topre etmea o-to-triste e "‘i‘i"; ofr-snatt-pe-assoctatet he-vartotscodestreams in
iew-window. If the codestreams belong to an MJ2 or J2KS file, the timing information is provided by that-file| The
MJ2|or J2KS file provides a mapping between each codestream and a nominal playback time, which is identified’hgre as
the "ource time."

If th¢ codestreams do not have source timing information, but the Sampling Rate request field is present; the server [shall
assumne that codestreams in the view-window have source times which are separated by the reciprocal“of the value ih the
Sampling Rate request field.

If the¢ codestreams do not have source timing information, and the Sampling Rate request field is not present, the sgrver
shalllassume that the codestreams in the view-window have source times which are separated by exactly one secong.

The Pelivery Rate request field provides a scaling factor between delivery and source-rates. If the rate-factor is given as
1, the server should attempt to deliver codestreams to the client at the rate suggested by their source times, noting that
thesd source times might not necessarily be regular. More generally, if the ratg-factor is F, the server should atterpt to
delivier codestreams to the client at a rate which is F times faster than that stiggested by their source times.

If the server is unable to deliver all relevant data for each codestream at the requested rate (e.g., due to bandyidth
constraints), it should deliver only part of the data for each codestream, so as to avoid violating the requested del{very
rate.|The portion of each codestream’s data which is not delivered might depend upon the view-window-pref yalue
supplied in a Client Preferences request field (see C.10.2). Hcthe preference is "progressive™ or no such preference is
identified, the server should attempt to deliver a uniform, maximum image quality over the view-window, subject tp the
delilery rate constraint. If a view-window-pref.valte of "fullwindow" has been supplied, the server might
trungate the representation associated with each codestream in some other way. In any event, the behaviour shou|d be
similar to that which would have resulted fromsthe client issuing a succession of requests for each of the rel¢vant
codeptreams in turn, at the delivery rate.

If the server is able to deliver all relevant data*for each codestream, at the requested rate, it should idle the connecti¢pn as
requ|red to ensure that the delivery rate is not exceeded.

If this field is not supplied and if 8 view-window-pref value of "fullwindow" has not been specified, the sgrver
should attempt to sequence the relevant data in such a way as to progressively increment the quality of all codestrgams
unifgrmly.

C.7.%  Send To (Sendto)

Bendto = "sendto" "=" host ":" port ";" mbw ";" bpc
host = tOken

pbort (= \UINT

bpe., = UINT

If this request field is present, the server is requested to deliver response data for this request as UDP datagrams to the
supplied host (name or IP literal), using the supplied port number, with a maximum delivery bandwidth of mbw, and
a maximum of bpc bytes in each data chunk, including the 8-byte chunk header. The bandwidth can be expressed in
terms of bits/second, kilobits/second, megabits/second, gigabits/second or terabits/second; for a definition of "mbw", see
10.2.4. The bpc value shall be no smaller than 32 and no larger than 4096.

This request field shall only be used to direct the response data associated with an established "http-udp" transport. Servers
shall ignore the request field if the transport type associated with the request is not "http-udp”. Otherwise, response data
is framed into chunks and delivered via UDP datagrams in the manner described in Annex K. Moreover, in this case, the
client shall not send acknowledgement datagrams in response to these delivered chunks, nor should the server expect
them.
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The effect of this request field is non-persistent; it applies only to the response data associated with the request in which
it is found.

NOTE 1 — A request is associated with the "http-udp" transport type in one of two possible circumstances: a) the request contains
a "new-channel" request field and the server grants the request with a new channel that uses the "http-udp" transport, as indicated
by the JPIP-cnew response header; or b) the request specifies a channel-id that has been issued for a channel using the "http-udp"
transport and no new JPIP channel is issued by the server in response to this request.

NOTE 2 — Because response data delivered to the address specified by a Sendto request field is not explicitly acknowledged, clients
can benefit from using the abandon and barrier request fields, which can be used to effect reliable communications. Also, because
the server receives no acknowledgement information from which to estimate channel conditions, such as bandwidth and loss
probability, it is the client's responsibility to perform whatever estimation might be necessary and supply an appropriate delivery
bandwidth and chunk size.

C.7.6  Abandon (abandon)

bbandon = "abandon" "=" l#chunk-range
rhunk-range = chunk-gid ":" chunk-seg-range
Fhunk-gid = UINT

Chunk-seg-range = UINT-RANGE

This|request field allows the client to explicitly inform the server about the absence of one or more’data chunks that might
havelbeen sent in response to previous requests. Each occurrence of chunk-range informs the server of one or nore
data |chunks that should be considered not to have arrived at the client. The server shall-niot consider any of the|data
asso¢iated with JPIP messages contained within these identified data chunks received\or cached by the client, for the
purppse of responding to this request or any subsequent request on this or any otherdPIP channel, except in the evenf that
the server receives, or has received, explicit acknowledgement of the arrival of these”data chunks via acknowledgement
datagrams.

If thg request does not specify a channel-id which has been issued for a channel using the HTTP-UDP transport, the ¢lient
shalllnot include any Abandon request field and the server shall ignore ‘any such request field that it encounters.

OTE 1 - The Abandon request field can be used regardless of whetherthe Sendto request field is present in the same requgst.

The [chunk-range values identify data chunks via the 16_low:+order bits of the request ID and the chunk seqyence
numbper; both of these values are found in the relevant chunk headers, as described in Annex K. The request ID compgnent
is identified by chunk-gid and matches the contents ofthe Request ID field in the chunk header the client wants to
negatively acknowledge; no chunk-range shall have'a chunk-qgid value outside the range 0 to 65535.

The Abandon request field only applies to data churnks which have been transmitted or would be transmitted in resgonse
to previous requests within the same channel. To'avoid ambiguity, servers shall ignore any Abandon request field which
is part of the first request in a new JPIP channel — i.e., the request in which the channel's New Channel request [field
appegrs. Also, the Abandon request field-dogs not apply to data chunks belonging to requests that have been excludgd by
means of a Barrier request field that appeared in a previous request within the channel.

OTE 2 - It is possible that some.of the data chunks affected by an Abandon request field have not been transmitted by the derver
bl the time the request arrives.\Ip’ this case, the server would typically abandon these data chunks immediately, without|even
tiansmitting them a first time. If this behaviour is not desired by the client, the client can avoid abandoning data chunks befpre at
Igast one later data chunk ‘within the same request or a data chunk from a later request have been received.

OTE 3 - As explained)in Annex B, this Recommendation | International Standard does not require the server to mainfain a
cpmplete log of data.which it has sent in response to client requests; nor does it require the server to exclude such data frgm its
re¢sponse to futureé«equests. This means that a server can, at its discretion, choose to erase any log entry describing the transrpitted
chunks at any-point. However, if the server does maintain a log of what has been sent to the client, for the purpose of avdiding
redundant _transmission in the future, it might need to keep track of the contents of data chunks for which it has not yet recgived
afknowledgement information via acknowledgement datagrams or Abandon request fields, so that it can correctly respopd to
Abantaon requests in the future. A server can choose to erase parts of its log at any time so as to reduce the burden of keeping|track
0 unacknowledged data chunks Alternatrvely, the clrent can use Barrrer request frelds to mform the server that it erI hever

! E] ' At ' 7 A data

chunks belonglng to that range.

C.7.7  Barrier (barrier)
barrier = "barrier" "=" barrier-gid
barrier-gid = UINT

This request field is provided to enable clients to inform servers of the requests for which response data chunks will not
be abandoned via any subsequent request. The effect of Barrier request fields persists within the associated JPIP channel.
Specifically, the effect of any Abandon request field in any subsequent request is limited to data chunks whose associated
request has a request-id Q that is strictly greater than Qb, where Qb is the maximum of all barrier-qid values specified in
this or any preceding request within the same JPIP channel.
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If the request does not specify a channel-id that has been issued for a channel using the "http-udp" transport, the client
shall not include any Abandon request field and the server shall ignore any such request field that it encounters.

NOTE 1 — The Barrier request field only affects the interpretation of Abandon request fields found in subsequent requests. Thus,
for example, "barrier=3&abandon=3:4-7" means that the client is abandoning data chunks 4 to 7 from the request with request-id
3, but it will not abandon any data chunks from that request in the future.

NOTE 2 — The chunk-qgid values supplied via a chunk-range in an Abandon request match any request whose request-id
has the same least significant 16 bits as chunk-gid. On the other hand, the barrier-qgid value supplies a full request-id, not
just the least significant 16 bits.

C.7.8  Timed wait (twait)
twait = "twait" "=" max-wait-usecs

max-wait-usecs = UINT

This|request field allows the client to suggest the latest point at which it would like the server to start respondifng-tp the
currgnt request, pre-empting the previous incomplete request, if any, within the same JPIP channel.

If there is no previous request within the JPIP channel this request field shall be disregarded by the server.and the request
shalllbe considered not to contain twait for the purpose of the ensuing description. If the previous fequest withip the
JPIP[channel does not contain the twait request field, the latest pre-empt time is obtained hy'adding max-wdit-
usefs microseconds to the time at which the server began to serve that previous request. If erie’or more immediptely
precg¢ding requests within the JPIP channel contain the twa it request field, the latest pre-empt time is obtained by adding
the nax-wait-usecs values of all such requests, as a number of microseconds, to the'titne at which the server began
to sefve the most recent request within the channel that did not contain the twait request field.

Clients shall not issue requests that contain both the twait and wait request fields?

NOTE — In applications where animation is involved, clients might find it useful to/Send’a succession of timed-wait requests, sp that
the sgrver is able to optimize the actual service times to devote to each outstanding request, subject to their respective latest pretfempt
timeg.

Ccs8 Cache management request fields
C.81  Model (model)
cs8.11 General

nodel = "model" "=" l#model-item
odel-item = [codestream-qualifier ","] model-element
odel-element = ["-"] bin-deseriptor
bin-descriptor = explicit=bin-descriptor ; C.8.1.2

/ impligit-bin-descriptor ; C.8.1.3
Fodestream-qualifier/= "[" 1$(codestream-range) "]"
Fodestream-rangey= first-codestream-id ["-" [last-codestream-id]]

First-codestréam-id = UINT
last-codestream-id = UINT

This|field €an be used in session-based or stateless requests. A session-based request is any request that inclugles a
Channel-tD'field, since channels are associated with a session managed by the server. The "model" field contains ope or
morg bintdescriptors, each of which identifies a data-bin, or a range of data-bins, about which cache information is lpeing
signalled. For requests within a session, this cache information serves to update the server's model of the client's cache.
There is only one cache model for each logical target associated with the session. For a stateless request, the server's
model of the client's cache is empty at the start of the request, but is updated by the "model” field (if one exists) before
the server formulates its response. All cache model information is discarded at the conclusion of the processing of a
stateless request by the server.

Two forms are provided for bin-descriptor values to facilitate the efficient exchange of cache model information. These
are termed the "explicit" and the "implicit" forms and are described in the following subclause. Clients can issue requests
using either form and can mix the two forms of bin-descriptor within a single "model" request field if desired.

If a bin-descriptor is preceded by a "-" symbol, it is said to be subtractive. Otherwise, it is said to be additive. A subtractive
bin-descriptor informs the server that the relevant data should be removed from the server's model of the client cache.
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Removal of elements from the cache model means that the server shall not assume that the client already has these
elements. Bin-descriptor values are processed in order.

An additive bin-descriptor (one which is not preceded by the symbol) informs the server of data which the client
already has in its cache. The server can add this information to its cache model and may assume that the client already
has the indicated data.

The "model" field may reference data-bins that are not relevant to the view-window of interest identified by other request
fields (Frame Size, Region Size, Offset, etc.). Where this happens, the cache model manipulation might not affect the
response to the current request, but might nevertheless affect the response to future requests (unless the request is
stateless).

Wherever the list of model items includes a codestream quallfler aII subsequent model-elements shall be added or

codeptream requested via a Codestream request field. If no Codestream request field is present, model-element values
whigh are not preceded by a codestream-qualifier shall refer to codestream 0, regardless of whether or not’a' Codestfeam
Context request field is included. If the last-codestream-id is not present, but the qualifier hyphen is, then this shall mean
the fjrst-codestream-id and all subsequent codestreams are included.

Reqyests within a session shall not include any codestream-qualifier which references more than-a single codestrea

OTE 1 - It is beneficial for the server to exploit additive cache model manipulation statements, but is free to disregard sofne or
| of them at the possible expense of transport efficiency. It is therefore beneficial for clients\te’be aware that servers might be
Lite likely to disregard additive cache model manipulation statements that refer to data-hin$ belonging to codestreams that will
bt be serviced by the current request. To remove such uncertainties where multiple codestreams are involved, the "mset" rqquest
leld can be used to determine the set of codestreams which are being modelled.

nd so "model" fields in requests that arrive using one channel (Channel 1Dfield) might affect the response to requests that grrive
5ing a different channel. It is worth noting that requests which use different JPIP channels (different Channel ID values) ight
rive asynchronously at the server, if separate TCP channels are used to transport the request either directly from the clig¢nt or
fdirectly at an intermediate proxy. For this reason, it is beneficial for'clients to take whatever action is necessary to ensurp that
eir cache model manipulation instructions remain meaningful in-light of these considerations.

D C D =h= —hS O QD =~
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1.2 Explicit form

bxplicit-bin-descriptor = explicit-bin
[":" (number-of-bytes / number-of-layers )]

bxplicit-bin codestream-main-header-bin

/ meta-bin

/ tile-bin

/ tile-headeX<bin

/ precinct=bin
humber-of-bytes = UINT
humber-of-layers (=%x4c UINT ;"L
Fodestream-madtizheader-bin = %$x48 %$x6d ; "Hm"
heta-bin = ¥X4d bin-uid PRV
File-bimn 7 %$x54 bin-uid ; o"T"
File-header-bin = %$x48 bin-uid ; "H"
bré¢inct-bin = %$x50 bin-uid ; "p"

bin-uid = UINT / "*"

The bin-descriptor values that explicitly refer to data-bins are of the following types: M (metadata-bins), Hm (main header
data-bins), H (tile header data-bins), P (precinct data-bins) or T (tile data-bins). Explicit bin-descriptors identify the
relevant data-bin (or data-bins) within the relevant codestreams, using either a unique integer-valued identifier, or a
wildcard character, "*". The only exception to this is the codestream main header data-bin, whose bin-descriptor is "Hm".
For all other data-bin classes, the unique identifier is identical to the value communicated by the in-class identifier in JPP-
stream and/or JPT-stream message headers (see Annex A).

The wildcard character, "*", shall be used only in stateless requests. Where it is used, the bin-descriptor refers
simultaneously to all data-bins of the relevant class (metadata, precinct, tile header or tile), relevant to the view-window.
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Each bin-descriptor can be qualified by a number of bytes. An additive bin-descriptor which is qualified by the number
of bytes, B, indicates that the client already has at least the first B bytes of the indicated data-bin in its cache; the server
can add the first B bytes of the data-bin to its cache model. A subtractive bin-descriptor that is qualified by the number of
bytes, B, indicates that the client has at most the first B bytes of the indicated data-bin; the server shall remove any bytes
following the first B bytes of the data-bin from its cache model.

EXAMPLE 1: A qualified subtractor bin-descriptor such as "-P23:10" means that the server should remove all but the
first 10 bytes of precinct data-bin 23 from its cache model. This does not imply that the client has the first 10 bytes of
precinct data-bin 23 in its cache and the server should not assume this by adding these bytes to its cache model if they
were not already present.

Precinct bin-descriptors can alternatively be qualified by a number of layers. An additive bin-descriptor that is qualified
by the number of layers, L, indicates that the client already has at least the first L layers (first L packets) of the indicated
precinct; the Server can add the bytes corresponding to these layers to 1ts cache model. A subiractive precincy bin-
descfiptor that is qualified by the number of layers, L, indicates that the client has at most the first L layers (L packets) of
the ipdicated precinct; the server shall remove the bytes corresponding to any subsequent layers of that preginct from its
cachp-model.

A bip-descriptor with no number-of-bytes or number-of-layers qualifier means the entire explicit data-bin.

EXAMPLE 2: "model=M0,Hm,H7:20,P3" means that the client has at least all of metadatasbin 0, all of the main
codeptream header, the first 20 bytes of tile header 7, and all of precinct 3 in its cache.

EXAMPLE 3: "model=P3:256,P5:L2,-P6:20" means that the client has at least the first.256 bytes of precinct 3 anfl the
first fwo layers (packets) of precinct 5, but (at most) it does not have anything beyend\the 20-th byte of precinct|6 (it

might not have the first 20 bytes either).
EXAMPLE 4: "model=M*,-M5,-H*-P*:L.3" means that the client has (or is prepared to let the server believe it hap) all
metadata-bins except metadata-bin 5, no tile header data-bins which are relevant to the view-window and at most thq first

ers of any precinct which is relevant to the view-window. The wildeards used here are permissible only whep the
el" statement appears in a stateless request.

MPLE 5: "model=[30-200],Hm,H*,M*P0,[0-29],-Hm,-H*“M*,-P*" means that the client has all headerqd and
ata, plus precinct data-bin 0 from codestreams 30 through-200 inclusive, but that it has removed all header, met@data
recinct data-bins from the first 30 codestreams.

c.s8.1.3 Implicit form

implicit-bin-descriptor = l*implicitrbin [":" number-of-layers]
implicit-bin = implicit-bin-pfefix (data-uid / index-range-spec)
implicit-bin-prefix = %$x74 7 t —-- tile

/ %$x63 ; c —- component

/ X2 ; r —— resolution level

/ ~%5x710 ; p —-—- position
i ndex-range-spec =(first-index-pos "-" last-index-pos

First-index-pos-.<<~UINT
last-index-pds )= UINT

Hata-uid = UINT / "*"

Impljcit bin=descriptors are only applicable to JPP-stream requests. The bin-descriptor values that implicitly refer to fata-
bins pre af the following types: t (tile to which the precinct belongs), ¢ (image component to which the precinct belopgs),
r (repalution level of the tile-component to which the precinct belongs) or p (position of the precinct within its|tile-
com _ o . o . I skl
start from 0. A resolution level index of 0, r0, refers to the lowest resolution level (LL sub-band) of the tile-component.
Position indices, p, run from left to right and top to bottom of the tile-component-resolution progression, in scan-line
fashion, as described in Rec. ITU-T T.800 | ISO/IEC 15444-1.

In stateless requests, any or all of the tile, component, resolution level or position implicit-bin specifier can be replaced
with the index range or the wildcard character, "*". In either case, the bin-descriptor is expanded to include all values of
the index range relevant to the view-window. Neither of these options shall be used for requests within a session.

In stateless requests, any or all of the tile, component, resolution level or position indices can also be replaced with a
single range of indices. The first-index-pos value in an index-range-spec gives the first index in a range. The last-index-
pos value gives the last index in the range and shall be greater than or equal to the value of the first-index-pos. Both
indices specified are inclusive. The last-index-pos shall not be omitted. If a range of tile indices ("t") is given, the range
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refers to a rectangular array of tiles whose upper left-hand corner has the first-index-pos value and whose lower right-
hand corner has the last-index-pos value. Similarly, if a range of position indices ("p") is given, the range refers to a
rectangular array of precinct positions whose upper left and lower right corners are given by the first-index-pos and last-
index-pos values, respectively. As for wildcards, ranges shall not be used in requests within a session.

Implicit precinct bin-descriptors can be qualified by a number of layers, for which the syntax and interpretation are
identical to those of layer qualified explicit precinct bin-descriptors, described previously.

EXAMPLE 1: "model=t0c2r3p4:L5" indicates that the client has the first 5 packets of the fifth precinct in sequence, of
the fourth resolution level, of the third component, of tile 0.

EXAMPLE 2: "model=t10r0,t*r1:L4" means that the client has all layers of the tile index 10 at resolution level 0, and the
first 4 layers of all tiles relevant to view-window at resolution level 1. The wildcard is appropriate only for stateless
requests-

EXAMPLE 3: "model=t0-10:L2" indicates that the client has the first 2 layers from tiles O to 10. The range is appropriate
only{for stateless requests.

EXAMPLE 4: "model=t*r0-2:L4" indicates that the client has the first 4 layers from resolution levels 0,to.2°of all the tiles
relevant to the view-window. The wildcard and the range are appropriate only for stateless requests.

C.8.2  Summary of cache descriptor options (informative)

See Table C.5.
Table C.5 — Cache descriptor option summary
Wildcard
Form type Index-range nurgber:gfj:?g/ers nu(r?ber-.c;f;lg)t ¢
stateless session-based G 9
Explicit form Allowed Not allowed Not allowed Allowed Allowed
Inpplicit form Allowed Not allowed Allowed only for Allowed Not allowed
stateless
C.8.3  Tile-part model involving JPT-streams (tpmaodel)
Fomodel = "tpmodel" "=" l#tpmodel-item
Fpmodel-item = [codestream-qualifier "," ] tpmodel-element
Lpmodel-element = ["-"] tp-descriptor

fp-descriptor = tp-range / tp-number
fp-range = tp-number "\tp-number
Fp-number = tile-number "." part-number
File—-number = UINT

bart-number =~ULNT

This|field can be usedto indicate specific tile-parts that the client would like to add to or subtract from the server's qache
model. Like the™'model" field, it may be used in both session-based and stateless requests. In the case of stateless reqyests,
the gache medel’is empty at the start of the request and does not persist between requests, but it still provides a ugeful
mechanismyfor identifying the image elements which are already in the client's cache.

If a tjle=part descriptor is preceded by a "-" character, it is said to be subtractive. Otherwise it is additive. An additivd tile-
part descriptor indicates that the client already has the indicated tile-part or range of tile-parts in its cache; the server can
add these elements to its cache-model. A subtractive tile-part descriptor indicates that the client does not have the
indicated tile-part or range of tile-parts in its cache; the server shall remove these elements from its cache-model.

The first value in the tile-part number is the tile index (starting from 0); the second value is the part number (starting
from 0) within the tile. A tp-range is considered to independently contain tiles from the first tile number to the second tile
number and tile-parts from the first tile-part number to the second tile-part number. Thus 4.0-5.1 includes tile-parts 4.0,
4.1,5.0,and 5.1, but not 4.2 or 5.2.

The "tpmodel"” and "model" request fields may both appear within a single request. In this case, however, the server shall
reflect the effects of the "model" field on its cache model before processing the “tpmodel” field.
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Codestream-qualifier values can be interspersed amongst the list of tpmodel-elements in order to alter the collection of
codestreams to which the ensuing tpmodel-elements apply, following exactly the same principles as for the "model"
request field.

Unlike the "model™ request field, ranges of tile-parts and ranges of codestreams (in codestream-qualifiers) are both
permitted within the "tpmodel" request field, regardless of whether is appears within a session-based or a stateless request.

EXAMPLE 1: "tpmodel=4.0,4.1,5.0-6.2" indicates that the client already has the first two tile-parts of tile 4, and the first
3 tile-parts of tiles 5 and 6 in its cache.

EXAMPLE 2: "tpmodel=-4.0-6.254" indicates that the client has no tile-parts from tiles 4, 5 or 6 in its cache.

EXAMPLE 3: "tpmodel=3.0,[131-133],4.0,[100],-0.0-65534.254" indicates that the client has tile-part 0 of tile 3 from
codestream 0 referenced in the request, plus tile-part 0 of tile 4 from each of codestreams 131 through 133 inclusive, and
that [t is deleting all tile-parts from its cache of codestream 100.

C.8.4  Need for stateless requests (need)
heed = "need" "=" l#need-item

heed-item = [codestream-qualifier "," ] bin-descriptor

This|field shall only appear in stateless requests, i.e., those which do not include a Channel 1B tequest field. It has the
samg syntax as the model request field, except that bin-descriptors shall not be preceded by a "-" symbol. The "need"
request field shall not appear within the same request as a "model" or "tpmodel" request field:

The ['need" request field indicates the set of data-bins (or data-bin suffices) which afe of potential interest to the client.
The gerver need not send information that is not of potential interest. RegardlessZof how large the set of potenfially
interpsting data-bins might be, the server should only send information which-is relevant to the view-window reguest
fieldk or the metadata request field.

The gffect of the "need" field on the server's request can be explained using-the concept of a temporary cache model| The
tempgorary cache model is initialized (empty) immediately before the request is processed and discarded after the resgonse
is geherated. If a "need" field appears in the request, all possible data-bins are added into the cache model, after whig¢h all
elements referenced by the bin-descriptors in the "need" field7are removed from the cache model. The server|then
procgsses the requested view-window, using this cache modelto determine the elements that need not be sent to the cfient.

Codgstream-qualifiers can be interspersed amongst the listof bin-descriptors in order to alter the collection of codestrgams
to which the ensuing bin-descriptors apply, following:exactly the same principles as for the "model" and "tpmgodel"
request fields.

EXAMPLE 1: "need=M1,H0:20,P0" means that the client needs all metadata-bin 1, data from the 20-th byte of tile hg¢ader
data{bin 0 and all of precinct data-bin 0.

EXAMPLE 2: "need=P1:256,P5:L2: means that the client needs data beyond the 256-th byte (or from byte 25p) of
precinct data-bin 1, and layers beyond'the second layer of precinct data-bin 5.

EXAMPLE 3: "need= H*,P*;1=3""means that the client needs all tile header data-bins relevant with the view-window and
layerls beyond the 3rd layerof-all precinct data-bins relevant with the view-window.

EXAMPLE 4: "need=t10r0,t*r1:L4" means that the client needs all layers of the tile index 10 at resolution level 0} and
layerls beyond the fourth layer of all tiles relevant to view-window at resolution level 1.

EXAMPLE 5:"need=t*r0-2:L4" means that the client needs all layers from layer 4 of all the precinct data-bips in
resolution levels’0 to 2 (0, 1 and 2) in all the tiles and components relevant to the view-window request.

EXAMPLE'6: "need=[120-131],r0,[140;143-145],r0-1" means that the client needs resolution level 0 of codestreams 120
throdgh-131 inclusive, and resolution levels 0 and 1 of codestreams 140 and 143 through 145 inclusive.

C.8.5  Tile-part need for stateless requests (tpneed)
tpneed = "tpneed" "=" l#tpneed-item

tpneed-item = [codestream-qualifier "," ] tp-descriptor

This field shall only appear in stateless requests, i.e., those which do not include a Channel ID request field. It has the
same syntax as the tpmodel request field, except that tp-descriptors shall not be preceded by a "-" symbol. The "tpneed"
request field shall not appear within the same request as a "model" or "tpmodel" request field.

The "tpneed" request field indicates the set of tile-parts which are of potential interest to the client. The server need not
send information that is not of potential interest. Regardless of how large the set of potentially interesting tile-parts might
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be, the server should only send information which is relevant to the view-window request fields or the metadata request
field.

The effect of the "tpneed" field on the server's request can be explained using the concept of a temporary cache model.
The temporary cache model is initialized (empty) immediately before the request is processed and discarded after the
response is generated. If a "tpneed" field appears in the request, all possible tile-parts and data-bins are added into the
cache model, after which all elements referenced by the bin-descriptors in the "need" field and all tile-parts in the "tpneed"
field are removed from the cache model. The server then processes the requested view-window, using this cache model
to determine the elements that need not be sent to the client.

Codestream-qualifiers can be interspersed amongst the list of tile-parts in order to alter the collection of codestreams to
which the ensuing tile-parts apply, following exactly the same principles as for the "model" and "tpmodel" request fields.

al Lol e b N - - L FAY
C.8.6 vtodetset-forrequestswithinmasesston{mset)
set = "mset" "=" l#sampled-range

This|field serves two purposes. In the first instance, it informs the server of the set of codestreams for whichthe clig¢nt is
prepgred to cache data delivered by the server. In the second instance, it provides a mechanism for the clientto learn about
the godestreams for which the server is prepared to model the client's cache. Specifically, if the colléction of codestfeam
indides supplied in an "mset" request differs in any way from the set of codestreams over which.the server is currgntly
prepared to offer cache modelling, the server shall provide a Model Set response header, as discussed in D.2.18.

The |'mset” request field's parameter string consists of a comma-separated list of ranges @f-codestream indices, pospibly
subsampled, following the conventions outlined in connection with the Codestream request field in C.4.9.

In addition to codestreams mentioned in the "mset" request, the server can also provide a cache model for all codestrfams
asso¢iated with its response to the current request. This is the collection of codgstreams identified by the client's reguest
(see [the Codestream and Codestream Context request fields in C.4.10), unless the server indicates a reduced sgt of
codeptreams via a Codestream response header (see D.2.9). If no "mset"{équest field is provided, the client shoulfl not
assu’Fe that the server is providing a cache model for any codestreams other than those associated with its respnse;

howgver, it can model other codestreams. If an "mset" request field\is given, the server shall discard any cache nodel
information it has for all codestreams other than those mentioned either in the "mset" request, or in the set of codestreams
assogiated with its response data. Moreover, the effects of any-tache model manipulation via "model" or "tpmodel"
request fields shall be restricted to just these codestreams.

The perver can, at its discretion, reduce the number of cadestreams in the "mset"”, in which case, it shall supply a "mset"
respgnse header identifying the actual set of codestreams which are being modelled; moreover, this set of modelled
codeptreams shall at least include all codestreams associated with the server's response data (those requested by the cl|ent's
request, or identified by the server's Codestreamyresponse header, if any). In this case, these statements apply to those
codeptreams contained in "mset" identified by the server. The server shall not identify a larger set of codestreams|than
thos¢ mentioned in the client's "mset" request, combined with those codestreams which are associated with the sefver's
respgnse data.

NOTE — The server can change jts\"mset" from request to request, so clients which need to keep track of and/or tightly conptrain
the server's "mset" might choose\to'include an "mset" request field with every request.

C9 Upload request parameters

C.91 Upload (apload)
hpload = “upload" "=" upload-type

hploadotype = image-return-type ; C.7.3

This|field specifies that the client is uploading new image or metadata to the server. The value of upload-type c@n be
any of the valid image-return-type values that could De Used with the type request field. see Annex E for
information on uploading data.

C.10  Client capability and preference request fields
C.10.1 Client capability (cap)

cap = "cap" "=" l#capability-group

capability-group = processing-capability
/ depth-capability
/ config-capability

processing-capability = compatibility-capability

© ISO/IEC 2023 - All rights reserved Rec. ITU-T T.808 (12/2022) 57


https://standardsiso.com/api/?name=a33e0534bce7d32f3c6d90396b2915c3

ISO/IEC 15444-9:2023 (E)

/ vendor-capability

compatibility-capability = "cc." compatibility-code
vendor-capability = "vc." vendor-code [":" vendor-value]
vendor-code = 1* (LOWER / DIGIT / "."™ / "-")

vendor-value = TOKEN
depth-capability = "depth:" UINT

config-capability = "config:" UINT

This field specifies the capabilities of the client. For session-based requests (those which include a Channel ID request

field

con

Wh
for

, any capability fields transmitted by the client shall affect only the channel associated with the request, and shall be

be dgtermined or anticipated by other means. The capabilities associated with a channel can be changedby includ

Cliet Capabilities request field within any request.

If thg Client Capabilities request field identifies one or more of the processing-capabilityvoptions, the server
assume that the client does not have any of the other processing-capability options which could have
menTi]

shalll continue to use whatever previous knowledge it had concerning processing ,capabilities. The processi
cappbility options defined by this Recommendation | International Standard are“déescribed in Table C.6.

oned. If no processing-capability options are supplied in the Client Capabilities request field, the s

Table C.6 — Valid capabilities of the processing-capabilities element

sjdered persistent. Capabilities need not be retransmitted by the client for subsequent requests on the same channgl.

eh a new channel is created from an existing channel, its client capabilities are inherited. For stateless reguests, and
requests issued within a channel whose capabilities have never been specified or inherited, the client capabilities can

ng a

shall
been
Brver
ng-

Capability Meaning
ompatibility- The client supports all files that contaif\dompatibility-code in the compatibility
apability list in the File Type box. For example, to indicate that the client supports all JP2 files, the

client would transmit the string ¥Ce.jp2_" in a Capability request field. A compatibility-code
value of "jp2c" shall be used tesindicate support for raw JPEG 2000 codestreams.

yendor-capability |The client supports the vehdor capability defined by vendor-code. Vendor-code
shall be a string specifying the reverse domain name of the vendor that defined the feature,
followed by the vender feature name. For example, if example.com defined a feature called
"distance", thenhe value of vendor-code for this feature shall be
"com.example,distance”. vendor-value specifies an optional value, as defined by the
particular-vendor feature.

If a
clie
this
exa

If a
indi

58

epth-capability parameter is supplied, it indicates the maximum sample bit depth (precision) at whic
nt is able to exploit decompressed imagery. If the client supports different bit depths for different image compon
ield shall specify the bit depth of the component for which the client has the greatest bit depth capability. A
mple, if a client supports~12 bits for luminance and 8 bits for chrominance, the value of depth-capability shall be

NOTE - Clients having_the capability to handle only N bits per sample will still generally be able to handle codestreams \}
S1Z marker indicates.a bit depth much larger than N. However, this flag can be used by the server to determine an appro
mpanner in which.t6. deliver the requested image data.

config>capability parameter is supplied, it shall be in the range 0 to 255, representing an 8-bit word W
\{idual bits'are interpreted as configuration flags. The interpretation of the configuration flags is provided in Table

N the
ents,
S an
12.

hose
Driate

hose
C.7.

Table C.7 —Valid values of the config-capability parameter

Value Meaning
IXXX yyyy The client is capable of processing colour image data.
0xXXX yyyy The client is not capable of processing colour image data and desires the server to transmit
any requested image regions as greyscale.
XIXX yyyy The client has a pointing device for end-user interaction
X0XX yyyy The client does not have a pointing device for end-user interaction
xX1x yyyy The client has a keyboard for end-user interaction
XX0X yyyy The client does not have a keyboard for end-user interaction

Rec. ITU-T T.808 (12/2022) © ISO/IEC 2023 - All rights reserved


https://standardsiso.com/api/?name=a33e0534bce7d32f3c6d90396b2915c3

ISO/IEC 15444-9:2023 (E)

Table C.7 — Valid values of the config-capability parameter

Value Meaning
xxXx1 yyyy The client has sound output capabilities
xxx0 yyyy The client does not have sound output capabilities
Other values Reserved for ISO use

A bit value of "x" in Table C.7 indicates that the specified value includes cases where that bit is set to either "1" or "0".
Bits indicated as "y" are unused by this Recommendation | International Standard and shall be set to O by clients and
ignored by servers.

C.10.2 Client preferences (pref)

C.10

This
ID re
and 9
chan

Whe
requ

deteffmined or anticipated by other means. If the clientdesires to change its preferences, it shall send the entire aff

rel

Unle
prefe
If a

prefd
retur
mod
prefe
This

For ¢

This
view

2.1 General

pbref = "pref" "=" 1#(related-pref-set ["/r"])

Felated-pref-set = view-window-pref ; C.10.2.2
/ colour-meth-pref ; C.10.2.3
/ max-bandwidth ; C.10.2.4
/ bandwidth-slice ; C.10.2.5
/ placeholder-pref ; C.10.2.6
/ codestream-seg-pref ; C.10.2.7
/ conciseness-pref ; C.10.2.8
/ other

bther = TOKEN

field specifies the client preferences for server behaviour. For session-based requests (those which include a Ch
quest field), any preference fields transmitted by the client shall:affect only the channel associated with the reg
hall be considered persistent. Preferences need not be retransmitted by the client for subsequent requests on the
hel. Each preference shall occur no more than once in a singlé preference request field.

h a new channel is created from an existing channelyits preferences are inherited. For stateless requests, an
bsts issued within a channel whose preferences haveaever been specified or inherited, the client preferences ¢

pted-pref-set again.

Ss otherwise stated, each related-pref=set specifies an ordered list of individual preference tokens, from
rred to least preferred. Where possible;-the server shall respect the client preferences identified by this request

related-pref-set is followed by the "/r" modifier (required), the server shall either support one o
rences listed in the related=pref-set, or else it shall respond with an error. In the latter case, the server
h an Unavailable preference response header which identifies any related-pref-set which had the

fier but could not be supported. See D.2.23 for more on the Unavailable preference response header. Support
rence means that the sepver provides functionality which affects its behaviour in accordance with the prefer
addresses the seryer'sfunctionality rather than the specific parameters established by other aspects of the requg

xample, consider-the following Client Preferences request:
pref=fullwindow/r,color-ricc:2;color-icc

prefereénce request requires that the server return the complete view-window requested, regardless of how largg
Fwindow might be (see C.10.2.2 for a discussion of the "fullwindow" preference). Since the "'/ r" modifier has

used
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to use Restricted ICC profiles rather than arbitrary ICC profiles, provided the Restricted ICC profile is at least of
"exceptional quality." See C.10.2.3 for a discussion of colourspace preferences.

A server shall ignore any value for related-pref-set that it does not understand and is not immediately followed
by "/ r". If the not-understood value is followed by "/ r", then the server shall return the Unavailable preference response

head
Valu

er, indicating the preference that it is not able to perform.

es of the token other are reserved for ISO use.

C.10.2.2  View-window handling preferences

view-window-pref = "fullwindow" / "progressive"
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This Recommendation | International Standard defines two options to specify the behaviour of the server in the event that
the request cannot be serviced exactly as stated. These two options are specified in Table C.8.

Table C.8 — View-window handling preferences

Option Meaning

"fullwindow" | The server shall honour the view-window request parameters but is allowed to deliver the data in arbitrary
order. In the event that the server does modify view-window request parameters, the modified view
window shall be such that the minimal set of data to completely satisfy the modified view-window shall
be identical to the minimal set of data required to satisfy the originally requested view-window.

"progressive” | The server may modify the view-window request parameters in order to retain the progressive properties

of the response odif

modified view window shall be such that the minimal set of data to completely satisfy the modified views
window shall be a subset of the minimal set of data required to satisfy the originally requested-view-
window.

If nejther "fullwindow" nor "progressive" is specified in the Client Preferences request field, the serverishall infer that the
client's preference is "progressive".
NOTE — The interpretation of "progressive™ delivery can be affected by the presence of a Delivery Rate\request field, as explpined
in C.7.4. The view-window-pref field provides strategies for a server operating under resource constraints to satisfy a requegt that
npight otherwise exceed these resources. The "progressive" mode allows the server to shrink the source window in orler to
provide a more uniform progression over the view window, whereas the "fullwindow" mode allows the server to reordef data
afbitrarily in order to deliver the full window.

C.10.2.3  Colourspace method preference

tolor-meth-pref = 1$(color-meth [":" meth-1limit])

folor-meth = "color-enum" / "color-ricc" / "colorzdaeg" / "color-vend"
neth-limit = UINT

This|Recommendation | International Standard defines four options that specify what forms of colourspace specificption
data ghould be returned by the server. A single JPEG 2000 file'\can contain multiple specifications of the colourspage for
a single codestream or compositing layer. This allows a filexwriter to provide the optimal colourspace specification yhile
still providing interoperable solutions.

Howgever, not all readers will support all colourspace methods, and the data provided for some colourspace methods might
be of significant size. In those cases, the servershould only send the colourspace specification data that is desired by the
client.

If the Client Preferences request field does not contain any colourspace method preferences or the server does not support
this field but is able to retrieve the client capabilities, then the supported colourspace methods are defined accordipg to
the information contained within the Capability field, and no preference is defined.

EacH colourspace method preference consists of two parts: the particular colourspace method, and an optional linfit on
that preference. Valid valués-of the colourspace method are specified in Table C.9.

Table C.9 — Colourspace method client preferences

Method Meaning
"colar-enum” The client prefers colourspace specifications that use the Enumerated Method
“color-ricc" The client prefers colourspace specifications that use the Restricted ICC Method
"color-icc" The client prefers colourspace specifications that use the Any ICC Method
"color-vend" The client prefers colourspace specifications that use the Vendor Method

The optional meth-11imit value specifies a limit on the APPROX value for that particular colourspace method. When
using these preferences to select a colourspace specification, the server shall consider a colourspace method specification
with an APPROX value of meth-1imit or less as if the actual APPROX value was 1 (exact). This allows clients to
specify the point at which colour fidelity is not important for a particular colourspace method, for the current application.
For example, a page-layout application that is only concerned with aligning the image data with other elements on the page
might not care at all about colour fidelity and setmeth-11imit to 4, meaning that the accuracy of the colourspace methods
is unimportant. Another application that displays images on a low-quality screen might set meth-1imit to 3, to indicate
that as long as the colour accuracy is reasonable, it would be satisfied. The characters of the field shall be interpreted as an
unsigned decimal integer. Allowed values are defined by the definition of the APPROX field in Rec. ITU-T T.801 |
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ISO/IEC 15444-2. If the optional meth-1imit value is not supplied, the default value shall be the largest value defined

in that Recommendation | International Standard. When selecting which Colourspace Specification box to transmit to the
client, the server shall use the algorithm shown in Figure C.3.

Is spec[i]. METH included
in the client preference
request?

spec[i]. APPROX = 0?

No

Yes

Lowest priority for specifications without
APPROX values or preference
priority[i] = 3000 — spec[i]. PREC

spec[i]. APPROX <

Yes

Lower priority for specifications
without APPROX values
priority[i] = 1000 — spec[i]. PREC

< limit[spec[i]. METH]?

No

Use unmodified value
prigrity[i] = spec[i]. APPROX + 256 —
spec[i].PREC

Use modified value
priority[i] =257 —
spec[i].PREC

Low priority
priority[i] =2000 — speefi).PREC +
spec[i]. APPROX

( Done )

For gach Colourspace Specification box which uses a method that is supported by the client, where:

thélegical target.

logical target.

Figure C.3 — Cplourspace specification box selection procedure

— spec[] is an array containing all of the Colourspace Specification boxes from the given logical target
—  spec[i].APPROX is the value of the APPROX field for the ith Colourspace Specification box as it ap

in the logieal target.
—  specfi].METH is the value of the METH field for the ith Colourspace Specification box as it apped
— «spec[i].PREC is the value of the PREC field for the ith Colourspace Specification box as it appears i

— limit[] is an array containing the meth-11imi t values specified in the request field, indexed by the

T.808_F(.

pears

rs in

h the

valid

values of the IMIE TH Tield In the Colourspace sSpeciTication DOX.

— priority[] is an array of calculated priority values for each Colourspace Specification box in the given
logical target. priority[i] corresponds to spec[i].

If the server knows that the client does not support a particular Colourspace Specification box, then the server shall ignore
that box for purposes of selecting the preferred Colourspace Specification box. Once the priority[] values have been
calculated for each supported Colourspace Specification box, the server shall select the box with the lowest priority value.
In the event that multiple boxes have a priority value equal to the minimum value for this logical target, the server shall
select the colourspace method using the following preference order:

1) Enumerated method;

2) Vendor method;
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3) Restricted ICC method;
4)  Any ICC method.

Regardless of the client preferences for Colourspace Specification boxes, the server may return more Colourspace
Specification boxes than the single colour box specified by this algorithm, depending upon the division of a file into
metadata-bins.

C.10.2.4  Max bandwidth
max-bandwidth = "mbw:" mbw
mbw = NONZERO ["K" / "M" / "G" / "T"]

This preference signals the maximum rate at which the client would like to be sent data per logical target. If the mbw
valug ends in "K" the value is in kilobits/second, where 1 kilobit = 1024 bits. If the mbw value ends in "M" the malue is
in megabits/second, where 1 megabit = 10242 hits. If the mbw value ends in "G", the value is in gigabits/second, Where
1 gigabit = 10242 bits. If the mbw value ends in "T", the value is in terabits/second, where 1 terabit = 1024* bits) Otherfvise,
the Value is in bits/second. Either the capacity of the server or the network might further limit the available maxipnum
bandwidth for the JPIP service.

C.149.2.5 Bandwidth slice

bandwidth-slice = "slice:" slice

E1ice = NONZERO

This|preference can be used to identify the fraction of the available bandwidth that-should be allocated to this chapnel.
The yalue of s1ice shall be strictly greater than 0. The bandwidth fraction is ohtained by dividing each channel's[slice
valug by the sum of all channel slice values. If not specified, the channel's slice‘value defaults to 1.

As an example, a low s1ice value could be used for requesting a "background” view-window, while a higher sllice
might be used for a "foreground” view-window. If the session contairis.channels that are associated with different logical
targsts, slice values affect the proportion of the available bandwidthawhich is assigned to these different targets (images).

C.10.2.6  Placeholder preference
blaceholder-pref = "meta:" placeholder-bxzanch

blaceholder-branch = "incr" / "equiv™y/ "orig"

This|preference can be used to indicate the preferred treatment of Placeholder boxes. Where Placeholder boxes appear
with|n the metadata in a JPP-stream or JPT-stream, there can be as many as three different representations of the coptent
of a pox: the original box; a streaming equivalent box; and an incremental codestream (signalled via the index). These
poss|bilities are explained in clauses A.3.6.and A.4. As explained in A.4, the recommended default assumption is that the
client would prefer to receive the ificktemental codestream, if available, failing which it would prefer to receivé¢ the
streaming equivalent box, if available. The client can signal an alternate preference using the mechanism described here.
Valigl values of the Placeholder, preference are specified in Table C.10.

Table C.10 — Placeholder preferences

Method Meaning

"orig" The client would prefer to receive the original box, if available. Failing that, the client would prefer
to receive a streaming equivalent box, if available.

"equiv" The client would prefer to receive a streaming equivalent box, if available. Failing that, the client
would prefer to receive the original box, if available.

"incr" The client would prefer to receive the incremental codestream data-bins, if available. Failing that, the
client would prefer to receive the streaming equivalent box, if available. This is the same as the
recommended default policy.

It is not valid to provide more than one value for the placeholder preference.
C.10.2.7  Codestream sequencing

codestream-seg-pref = "codeseq:" codestream-seg-option

codestream-seg-option = "sequential" / "reverse-sequential" / "interleaved"

This preference can be used to indicate how the client desires that the server deliver multiple codestreams that have been
requested within a single request. Valid values of the Codestream sequencing preference are specified in Table C.11.
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Table C.11 — Codestream sequencing preferences

Method Meaning

"sequential" The client would prefer to receive the multiple codestreams in a frame sequential order
(e.g., serve multiple frames in a Motion JPEG 2000 file in a sequential order).

"reverse-sequential"™ |The client would prefer to receive the multiple codestreams in a frame sequential order
(i.e., multiple frames in a Motion JPEG 2000 file), in the reverse order.

"interleaved" The client would prefer to receive the multiple codestreams in an interleaved manner
(e.g., server interleaved multiple compositing layers from a JPX file).

It is not valid to provide more than one value for the codestream sequencing preference.

C.10:Z8 ConciSeness preference

tonciseness-pref = "loose" / "concise"

This|preference can be used to indicate how strictly a server shall bind its response to the request made bythe’client, and
how|[much excess data (i.e., data included in the response that is not required to satisfy the request) the.server is allowed
to include. Allowed values of the conciseness-preference are specified in Table C.12. Servers mayxignore any '|/r"
mod|fier applied to this preference, and its usage is discouraged because its meaning is undefined:

Table C.12 — Conciseness preferences

Method Meaning
"lconcise" The server should produce the smallest response:that it is capable of that satisfies the
request.
"loose" The server may include data which it deéms appropriate to the request beyond the data
necessary to satisfy the request.

To the extent that the requested view window is modified in accardance with response headers (see D.2), the apove
defiritions are to be interpreted in terms of the modified view window.

Example: Consider a client that performs a series of requests whose view window follows an identifiable trajectory. If
the conciseness-pref is not set to "concise™, the server’may include data anticipating the future interests of the client.
A client might use the conciseness-pref set to "concise™ to discourage the server from following such a strategy

C.10.3 Contrast sensitivity (csf)

bsf = "csf" "=" l#csf-sampletline

csf-sample-line = csf-density [";" csf-angle] ";" 1$sensitivity
rsf-density = "density" ):" UFLOAT

csf-angle = "anglel"{'«" UFLOAT

sensitivity = UFLOAT

This|field can be usethto supply information concerning contrast sensitivity. While this information might represent the
effeqts of both visual sensitivity and the modulation transfer function of a display device, it is most easily describgd in
termp of an assumed hypothetical modulation transfer function. When reproduced at the frame size identified by the
Frame Size request field, the imagery is assumed to be passed through a device whose modulation transfer function (MTF)
is m(w1,.42), after which it is viewed by a subject whose human visual system has a perfectly uniform contrast sensitivity
function; The MTF m(w1, w2) is described through a collection of samples. The samples are logarithmically spaced i
radiatdirectiom; i ; i i i s fit,
in order to recover the MTF, which in turn can be used to adjust the order in which byte ranges of data-bins are
communicated to the client through JPP-stream or JPT-stream messages.

Each csf-sample-1ine represents MTF samples m(w1, o2) given o1 = nd"cosy, w2 = nd"siny, where n is the sample
index, starting from n = 0 for the first csf-density sample in the csf-sample-1ine, y is the orientation of the
CSF sample line, expressed in degrees (defaults to 0 if there is no csf-angle value), and d is the sampling density; it
shall be no larger than 1.0. The o, value describes the horizontal frequency in radians, where @1 = 7 is the horizontal
Nyquist frequency. The w, value describes the vertical frequency in radians, where o, = 7 is the vertical Nyquist
frequency.

The MTF sample values have meaning only in relation to each other; there is no particular interpretation for their absolute
values.
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C.10.4 Handled (handled)

handled = "handled"

If this request field is present, the server shall include a JPIP-handled response header within its response, identifying
request fields which the server is prepared to handle.
NOTE — The JPIP-handled response header is defined in D.2.26.
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Annex D

Server response signalling

(This annex forms an integral part of this Recommendation | International Standard.)

D.1 Reply syntax
D.1.1 Introduction

This annex describes all possible elements in a JPIP response. Each major subclause describes the status code and its
associated reason phrase, response headers and possible values for those headers, and the response data. In general, a
respgrsewitttornsistof muttipte TesporTse teaders:

D.1.2  Reply structure

The JPIP response consists of the following elements:
status-code;

—  reason-phrase;
—  jpip-response-header;
—  response data.

The glements in the response should comply with the selected transport protocol. As.an example, in HTTP, the gtatus
codeland the reason phrase appear in the status line, the JPIP response headers appear in the HTTP response header$ and
the response data (if any) appears in the HTTP entity-body.

btatus-Code = 3DIGIT
Reason-Phrase = *<TEXT, excluding CR and LF>

jpip-response-header

/ JPIP-tid ; D.2.2
/ JPIP-cnew ; D.2.3
/ JPIP-gid ; D.2.4
/ JPIP-fsiz ; D.2.5
/ JPIP-rsiz ; D.2.6
/ JPIP-roff ; D.2.7
/ JPIP-fvsig ; D.2.8
/ JPIP-rvsiz ; D.2.9
/ JPIP-fvOff ; D.2.10
/ JPIP-comps ; D.2.11
/ JPIR-stream ; D.2.12
/ (JPIP-context ; D.2.13
/ yJPIP-roi ; D.2.14
/- JPIP-layers ; D.2.15
/ JPIP-srate ; D.2.16
/ JPIP-metareq ; D.2.17
/ JPIP-len ; D.2.18
/ JPIP-quality ; D.2.19
/ JPIP-type ; D.2.20
/ JPIP-mset ; D.2.21
/ JPIP-cap ; D.2.22
/ JPIP-pref ; D.2.23
/ JPIP-align ; D.2.24
JPTP—subtarget - D 2 25
/ JPIP-handled ; D.2.26

The reason-phrase string should ideally impart a textual explanation of the status code. The following status codes might
be sufficient for JPIP applications.

D.1.3  Status codes and reason phrases

D.1.3.1 General

The status code is a 3-digit integer result from the attempt to understand and satisfy the request. A subset of the status
codes and reason phrases from HTTP/1.1 are used. JPIP clients should expect the following codes. JPIP clients operating
over HTTP might see other status codes as well.
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D.1.3.2 200 (OK)

The server should use this status code if it accepts the view-window request for processing, possibly with some
modifications to the requested view-window, as indicated by additional headers included in the reply.

D.1.3.3 202 (Accepted)

Servers should issue this status code if the view-window request was acceptable, but a subsequent view-window request
was found in the queue which consequently superseded the request (because wait=no). When the first request becomes
irrelevant before the server is able to process and commence transmission of a response, then the 202 status code shall be
used. This is a common occurrence in practice, since an interactive user can change his/her region of interest multiple
times before the server finishes responding to an earlier request, or before the server is prepared to interrupt ongoing
processing.

D.1.3.4 400 (Bad request)

Servprs should issue this status code if the request is incorrectly formatted, or contains an unrecognized fieldhin-the query
string.

D.1.35 404 (Not found)

This|status code should be issued if the server cannot locate the logical target to which the request refers, througp the
"talrget" request field, the "target-id" request field, or any other means such as the &resource> component pf an
HTTP GET or POST request.

This|status code should also be issued if a "subtarget" request field refers to a non-existent or inappropriate byte fange
with{n the requested resource.

D.1.3.6 415 (Unsupported media type)

This|status code may be used if the single image type specified in the Image-Return Type request field cannot be serviced.

D.1.3.7 501 (Not implemented)

This|status code may be used if a portion of this Recommendation | International Standard that is required by the request
cannpt be serviced.

D.1.3.8 503 (Service unavailable)

This|status code should be used if a channel id spe¢ified in the Channel ID request field is invalid.

D.14 Impact of errors on the server state

In ar] event the server issues an error code.different from 200 and 202, it shall not modify its state by processing request
fieldp contained in the corresponding:request and shall not return response data. The server shall, however, updatg the
gid] In case the error code generated by a client-preferences request using the "/r" modifier is not supported by the
server, and the server is operating-in a session, it is desirable that the server keeps the session available for future reqyests.

NOTE — If the server is operating in a session, an alternative option for the server would be to first return an error code ang then
tgrminate the session, e-g:\return 503 for all further requests on this session.

Example: Consider-a‘elient issuing the invalid request:
Fid=16&rsdz¥100,100&fsiz=100,100&cnew=2&roff=-1,-1

then [the server shall report this invalid request, shall not process the request for the view window, shall not modify its
cachp model and shall not create a new channel. It shall abort the request and return an error code.

cid=1&rsiz=10000,10000&£fsiz=10000,10000&pref=fullwindow/r

and the server cannot honour the view-window pref "ful lwindow" for the requested window size, then the server shall
not process the request, shall not return any data for the request, and shall issue the error code 501 including the JPIP-
response header "JPIP-pref: fullwindow/r" without modifying its internal state. It should keep the session
available for future requests if feasible, though.
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D.2 JPIP response headers

D.2.1 Introduction to JPIP response headers

In responding to a client request, the server may modify some aspects of the request. If the server modifies the request,
the modified parameters shall be identified via response headers. The name of each response header is derived from the
name of the request field whose parameters are being modified, by prefixing the name of the request field with "gpIpP-".
Unless otherwise specified, if the parameters identified in the response header had been originally specified in the client's
request, then the server would have responded in the same way, except the response would now not contain these response
headers. In addition, JPIP response headers may be sent by the server to inform the client of the values of other unspecified
request fields for use in future requests.

The JPIP-gid response is an exception in that it shall be sent whenever the client has included a Request ID in the
requst, and then value of TPTP-g1id shall always be the same as gid.

Parameters to the derived response header indicated by the same BNF element as parameters in the original request|field
have|the same meaning and formatting as the parameters to the original request field.

The pnly exceptions to this rule are found in connection with the New Channel and Quality response hedders.

D.2.2  Target ID (JPIP-tid)

TPIP-tid = "JPIP-tid" ":" LWSP target-id

The perver shall send this response header if the server's unique target identifier differs\in“any way from the identifier
supplied with a Target ID request field. The target-id is an arbitrary, server-assigned string, not exceeding 255
chargcters in length. If the Target ID request field specifies a value of "0", the server is obliged to include a Targg¢t ID
response header, indicating the actual target-id. If the server is unable to assign gnique identifiers to the requested logical
targdt, and hence cannot guarantee its integrity between multiple requests or&sessions, then the Target ID response h¢ader
shallf specify a value of 0. If the server supplies a target-id which is.different from that specified in the requgst, it
shallfdisregard all model, tpmodel, need and tpneed request fields.when responding to this request.

D.2.3 New channel (JPIP-cnew)

JPIP-cnew = "JPIP-cnew" ":" LWSP "cid" "="wechannel-id
["," 1#(transport-param "=" ¥ (IDTOKEN / "=" / "/" / "\"))]

Ffransport-param = TOKEN

The perver shall send this response header if, and only if, it assigns a new channel in response to a New Channel request
field| The value string consists of a comma-separated list of name=value pairs, the first of which identifies the|new
chanpel's channel-id token.

The [ following transport-paratm_tokens are defined by this Recommendation | International Stardard
(see [Table D.1).

Table D.1 — Valid values of transport-param

Value Meaning

"transport" This parameter shall be assigned one of the values in the list of acceptable transport names supplied irf the
New Channel request field. If multiple transport names were supplied in the request field, the response hegder
shall identify the actual transport that will be used with the channel.

"hest" This parameter identifies the name or IP address of the host for the JPIP server that is managing the hew
channel. The parameter need not be returned unless the host differs from that to which the request pas
actually sent.

"path THIS parameter Tentifies the pati component of the URT 0 e USed 11T Constructmg futtTe Tequests Wit this
channel. The parameter need not be returned unless the path name differs from that used in the request which
was actually sent.

"port" This parameter identifies the numerical port number (decimal) at which the JPIP server that is managing the
new channel is listening for requests. The parameter need not be returned if the host and port number are
identical to those to which the original request was sent. The parameter also need not be returned if the host
differs from that to which the request was sent and the default port number associated with the relevant
transport is to be used.

"auxport" This parameter is used with transports requiring a second physical channel. If the "http-tcp” or "http-udp"
transports are used, the auxiliary port is used to connect the auxiliary channel. For further details, see
Annexes G and K. The parameter need not be returned if the original request involved a channel that also
employed an auxiliary channel, having the same auxiliary port number. Otherwise, the parameter need be
returned only if the auxiliary port number differs from the default value associated with the selected transport.
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D.24  Request ID (JPIP-qid)

JPIP-gid = "JPIP-gid" ":" LWSP UINT

The server shall send this response header if the client's request included a Request ID gid. The value of JPIP-gid
shall be identical to gid. The server shall not include a Request ID response header when the respective client request
did not include a Request ID. The server's Request ID, JPTIP-qgid, shall always be identical to the client's Request ID.
Thus the Request ID is distinctive in that this response header is sent when the client has used the Request 1D, not when
the server modifies the value.

D.25  Frame size (JPIP-fsiz)

JPIP-fsiz = "JPIP-fsiz" ":" LWSP fx "," fy

The Ferver should send this response neader 1T the Trame SiZe Tor which response data will be served differs from that
requested via the Frame Size request field.

D.2.6 Region size (JPIP-rsiz)

JPIP-rsiz = "JPIP-rsiz" ":" LWSP sx "," sy

The perver should send this response header if the size of the region for which response data will be‘served differs from
that fequested. A server shall only modify view-windows in accordance with Table C.8 and the.description of the yiew-
window-prefs, in C.10.2.2. Specifically, a server is not allowed to enlarge the requested view window. It may, howgver,
at it discretion, transmit data outside of the requested view window in accordance with.Fable C.12 and the description
of the conciseness-pref, in C.10.2.8.

D.2.Y  Offset (JPIP-roff)

JPIP-roff = "JPIP-roff" ":" LWSP ox "," oy

The $erver should send this response header if the offset of the region fafwhich response data will be served differs from
that fequested.
D.2.8  Frame size for variable dimension data (JPIP-fvsiz)

JPIP-fvsiz = "JPIP-fvsiz" ":" LWSP 1#UINT

The perver should send this response header if the actual frame size differs in any way from that requested via the Ffame
Sizelor Frame Size for Variable Dimension Data field. The server might need to modify the frame size because the ¢lient
requested a frame size that does not exist. It is at\the discretion of the server to either return the JPIP-fsiz Qr the
JPIP-fvsiz response header on two-dimensional data requests, both responses shall be considered equivalent in this
case] In all other cases, only the JPTP-£fvSiw response header shall be used.

D.2.9  Region size for variable dimension data (JPIP-rvsiz)

JPIP-rvsiz = "JPIP-rysig" ":" LWSP 1#UINT

The $erver should send this résponse header if the size of the view-window differs in any way from that requested vija the
Regipn Size or Region Sizeéor Variable Dimension Data request field. If two-dimensional data had been requested it is
at the discretion of the-setver to pick either this response header, or the JPTIP-rsiz response header, and both shall be
consjdered equivalent by the client. For all other cases, only the JPIP-rvsiz response header shall be used.

D.2.]0 Offsét for variable dimension data (JPIP-rvoff)

TPIRP“pvoff = "JPIP-rvoff"™ ":" LWSP 1#UINT

The perver should send this response header if the view-window offset differs in any way from that requested vja an
Offset or Offset for Variable Dimension Data request field. The server might need to modify the offset If it Is resizing a
requested view-window. For two-dimensional data, it is at the discretion of the server to pick either this response header,
or the JPIP-roff response header, and the client shall consider both equivalent. For all other data, the JPIP-rvoff
response header shall be used.

D.2.11  Components (JPIP-comps)

JPIP-comps = "JPIP-comps" ":" LWSP 1#UINT-RANGE

The server should send this response header if the components for which it will serve data differ from those requested via
the Components request field. It is not obliged to send this response header if requested image components do not exist
within any of the requested codestreams.
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D.2.12 Codestream (JPIP-stream)

JPIP-stream = "JPIP-stream" ":" LWSP 1# (prefixed-range / sampled-range)
prefixed-range = "<" ctxt-id ":" ctxt-elt ">" sampled-range

ctxt-id = UINT

ctxt-elt = UINT

The server should send this response header to inform the client of the codestream or codestreams for which it will serve
data, unless it is serving data in response to all codestreams requested directly via any Codestream request field and all
codestreams requested indirectly via any Codestream Context request field. The server should use the prefixed-range
syntax to identify those codestreams for which data is being served in response to a translated Codestream Context request
field. In this case, the ctxt-id value shall identify the specific context-range from the Codestream Context request
field[whose translation 1s producing the relevant codesireams. IVIOTeovVer, the ctxt-e 1t value shall 1dentify the particular
elemgnt within the context-range identified by ctxt-1d, whose translation is producing the relevant codestreatps.

A value of 0 for the ctxt-id means that the first context-range in the Codestream Context request field is th¢ one
which produced the range of codestreams which follows the prefix. Similarly, a value of 1 for ctxt—id“means that the
second context-range in the Codestream Context request field is the one which produced the“ensuing range of
codeptreams, and so forth.

A value of 0 for the ctxt-elt means that the first context in the relevant context-range,is the one which produced
the range of codestreams which follows the prefix.
Example:
Client request:
stream=0&context=jpxl<2-7:2>[s0i0],jpx1<9-10>[s1i3]
Server response:
JPIP-context: jpxI<2-7:2>[s0i0]=0,1;jpx1<9-10>[s1i3}=0
JPIP-stream: 0,<0:1>1,<1:0>0,<1:1>0
This means that the server is responding with data resulting from:
1) the direct application of the view-windaw to codestream 0 (as requested via "stream=0");

2) the translation of the view-window-t0 JPX compositing layer 4, according to compositing instruftion
0 in compositing instruction set‘Q) as it applies to codestream 1;

3) the translation of the view-winidow to JPX compositing layer 9, according to compositing instrugtion
3 in compositing instruction set 1, as it applies to codestream 0; and

4) the translation of the view-window to JPX compositing layer 10, according to compositing instrugtion
3 in compositinginstruction set 1, as it applies to codestream 0.

D.2.13 Codestream Context (JPIP-context)

JPIP-context = "JPiP-context" ":" LWSP 1$(context-range "=" l#sampled-range)

The perver should senpdithis response header if it is able to process any of the context-range values supplied jvia a
Codgstream Contextrequest field. The header describes each context-range which is being processed, along|with
the indices of all.codestreams which are associated with that context-range. The server may omit some contdxt-
ranpe values\which were originally provided in the Codestream Context request field, if they are not being procegsed.
The $erver'tay also modify context-range values originally provided in the Codestream Context request field.[Two
types of modification are allowed:

a) the server may restrict the collection of image elements (€.g., compositing layers) which were originally
requested;

b) the server may drop geometric transformation modifiers which it is not able to support (e.g., a "track” or
"movie" modifier within an mj2t-context string).

D.2.14 ROI (JPIP-roi)

JPIP-roi = "JPIP-roi"™ ":" LWSP
"roi" "=" region-name ";"
"fSiZ" nw_mn UINT " , " UINT "; "
"rsiz" "=" UINT "," UINT ";"
"roff" nw_mn UINT " , " UINT "; "

region-name = 1*(DIGIT / ALPHA / "_")
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In response to a client request for an ROI, a server shall specify through the ROI response header the extent of the ROI
actually being served. If the server is unable to fulfil the ROI request, it shall reply with the ROI response header simply
set to: "JPIP-roi: roi=no-roi". In addition to the ROI, the server also specifies through the Frame Size, Region Size and
Offset response headers the region of the image that it is serving as a fallback.

If the server is able to serve the ROI, but for some reason needs to resize the portion of the returned image, it shall send
the ROI response header describing the ROI and the Frame Size, Region Size and Offset response headers describing the
part of the ROI being returned.

D.2.15 Layers (JPIP-layers)

JPIP-layers = "JPIP-layers" ":" LWSP UINT

The server should send this response header if the number of layers for which it will serve is smaller than the value
spec|fied by the layers request field. Since the view-window is typically served in quality progressive fashion, the sgrver
is not obliged (and indeed might not be able) to determine the number of layers which are spanned by the resgonse| data
it delivers. However, if the requested number of layers exceeds the number of layers available from any cadestreams in
the iew-window, the server should at least identify the maximum number of available layers. Any servetthat accefts an
Alighment request field (see C.7.1) shall provide a JPIP-layers response if the number of layers for which it will sefve is
smaller than the value specified by the layers request field.

D.2.16 Sampling rate (JPIP-srate)

JPIP-srate = "JPIP-srate" ":" LWSP UFLOAT

The perver should send this response header if the average sampling rate of the caodestreams which it will send tp the
client is expected to differ from that requested via a Sampling Rate request field and' the sampling rate is known. |f the
sourge codestreams have no timing information, this response header should notbe sent.

D.2.17 Metadata request (JPIP-metareq)

JPIP-metareq = "JPIP-metareq" ":" LWSP
1#( "[" 1$(reg-box-prop) "]" [redt-bin] [max-depth] )
[metadata-only]

reg-box-prop = box-type [limit] [metareg-gualifier] [priority]
The perver should send this response header if it is modifying the max-depth, 1imit, metareq-qualifiqr or
priprity value provided in a Metadata Request request field.
D.2.18 Maximum response length (JPIP-len)

JPIP-len = "JPIP-len" ":" LWSPNUINT

The perver should send this response header if the byte limit specified in a Maximum Response Length request field was
too gmall to allow a non-empty response unless the byte limit was equal to zero. If returned, JPTP-1en shall be a yalue
that {nforms the client of a suitable fmaximum response length, 1en, for subsequent requests. If 1en=0, the server sijould
respond to the request with reSponse headers and no response data.

D.2.19 Quality (JPIR=quality)
JPTP-quality)=/"JPIP-quality" ":" LWSP (1*2DIGIT / "100" / "-1")

The $erver can.send this response header to inform the client of the quality value that will be associated with the imagq data
returhed once-this request has been completed. If the request is interrupted by another request (not having "wait=yes"), this
quality valué-might not be accurate. The quality value refers only to the view-window requested, and has the pame
interpretation as the Quality request field. If the server ignored the client's request, a value "—1" shall be returned.

D.2.20 Image return type (JPIP-type)

JPIP-type = "JPIP-type" ":" LWSP image-return-type

The server should include this response header unless another mechanism identifies the MIME subtype of the return
image data. Examples of other mechanisms include:

— an HTTP "Content-Type:" header,

— Responses to requests that are associated with a session whose return image type has already been
signalled.

D.2.21  Model set (JPIP-mset)

JPIP-mset = "JPIP-mset" ":" LWSP l#sampled-range
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The server should include this response header if the client's request contains a Model Set request field, and the collection
of codestreams identified by the client's Model Set request field differ in any way from the collection of codestreams for
which the server is actually prepared to maintain cache model information. The set of codestreams for which the server
maintains cache model information should include all codestreams which are associated with the server's response data
(either those identified in the client's request, or those identified by the server's Codestream response header, if any).
Apart from those codestreams, the server's "mset" can be no larger than that identified by the client's Model Set request
field.

D.2.22  Needed capability (JPIP-cap)

JPIP-cap = "JPIP-cap" ":" LWSP l#capability-code
This response header specifies that the client shall support a particular feature in order to interpret the logical target in a
confermantranner—vahd-capabiities-are-the-same-asthose-defined-for-the-CapabHityrequestfieldn-c-36-1

D.2.23 Unavailable preference (JPIP-pref)

JPIP-pref = "JPIP-pref" ":" LWSP l#related-pref-set

This|response header should be provided if, and only if, a Client Preferences request field contained a.rell ated-pref-
set|with the "/ r" modifier (required), which the server was unwilling to support. In this case, an error value should also
be rdturned for the response status code. The value string consists of one or more of the related-pref-setqd that
coult‘lnot be supported, repeated in the same form as they appeared in the Client Preferences request, except that numgrical
parameters only need to be represented to sufficient accuracy to avoid any ambiguity.id identifying the unsuppgrted
prefgrence.

Althpugh desirable, it is not necessary for this response header to list all of the required related-pref-setq that
cannpt be supported. Thus, it is permissible for a server to walk into the Client*Preferences request field only until it
encopunters a related-pref-set which specifies "/ r" and cannot be supported. See C.10.2.1 for more informption
on when this response header is to be used.

D.2.24  Alignment (JPIP-align)

JPIP-align = "JPIP-align" ":" LWSP "yes" /s\™uo"

This|response header should be provided if the server alignment guarantee differs from that requested by the cjient.
(See|C.7.1)

D.2.25 Subtarget (JPIP-subtarget)

JPIP-subtarget = "JPIP-subtapget™ ":" LWSP byte-range / src-codestream-specs

This|response header should be provided if the subtarget identified by the server differs from that requested by the client.
(SeelC.2.3.)

D.2.26 Handled request (JPIR-handled)

JPIP-handled = "JdPiP-handled" ":" LWSP l#handled-reqg
handled-req =~(request-field | partially-handled-req)
bartially-handled-req = request-field "=" handled-reg-option
Fequestofleld = TOKEN

handled-reg-option = TOKEN

The perver shall include this response header in its response to a request containing the handled request field.|This
JPIP-handled response header identifies the requests which the server is able to handle correctly, in accordance with
this Recommendation | International Standard. Each request-field can be any of the request fields mentioned in
C.1.2, but may also include other tokens that some clients might not recognize; clients shall ignore any request-field they
do not understand.

Apartially-handled-req can be used to indicate partial support for a request field. If the relevant request field
has a finite set of possible complete parameter strings following the "=" character (e.g., "yes" or "no"), the
handled-reg-option can be one of those values. Table D.3 describes additional values for the handled-reg-
option which are defined by this Recommendation | International Standard for use with specific request fields. Servers
may include other tokens for the handled-reg-option that some clients might not recognize. Clients shall ignore
any partially-handled-reqwhose request-field or handled-reg-option they do not understand.
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Response data

For anything other than the JPP- or JPT-stream image return types, including raw codestream, the response data should
consist of the requested entity in full. For JPP- or JPT-stream image return types, the response data consist of a sequence
of messages as defined in Annex A, terminated by a single EOR (End Of Response) message. The EOR message is not
defined in Annex A and is not formally part of the JPP- or JPT-stream media types.

An EOR message consists of a header and a body. The EOR message header consists of the single byte identifier, 0x00,
followed by a single byte reason code, R, and then a single VBAS byte count, indicating the number of bytes in the body
of the EOR message. This Recommendation | International Standard provides no normative interpretation for the contents
of the EOR message body.

The EOR message, header and body, is the only message which does not contribute to the byte count restriction associated

with the-MexdmumResponsetength-reguest-fieldastefirecHr-S-6-%
NOTE — The EOR message means that the server has delivered all the pertinent contents of the relevant data-bins for aflient
réquest. This is not necessarily the entire contents of those data-bins. The response is terminated when a client specified4imjit has
been reached. If no limit was specified, then the EOR message would mean that all the contents of the relevant data:bins havg been
sgrved.
The feason codes are currently defined (see Table D.2).
Table D.2 — Defined reason codes
Repson code Reason Explanation

1 Image done The server has transferred all available image information (not just information relevant tp
the requested view-window) to the client. This reason‘code has a particular meaning to
session-based requests. For a session-based requést, this reason code implies that the clieft
has received all data which could be sent in-response to any session-based request associgted
with this logical target. With the possible-exception of requests which include cache
management requests fields, any subseguent session-based request will be responded witl no
response data and R=1 EOR.

2 Window done The server has transferred all available information that is relevant to the requested view-
window. This reason code has a particular meaning to session-based requests. For a sessipn-
based request, this reason eode implies that the client has received all data which could bg
sent in response to this.fequest and the response data was not limited by any data-limit-figld
(len or quality)inthe request, or by the handling of a subsequent request. With fthe
possible exception-of requests which include cache management request fields, any
subsequent repétition of the request will be responded with no response data and R=2 EJOR.

3 Window change | The server js‘terminating its response in order to service a new request which does not
specify Wait=yes.

4 Byte limit The-server is terminating its response because the byte limit specified in a Maximum

reached Response Length request field has been reached.

5 Quality limit The server is terminating its response because the quality limit specified in a Quality request

reached field has been reached.

6 SessionJimit The server is terminating its response because some limit on the session resources, e.g., a

reached time limit, has been reached. No further request should be issued using a channel ID
associated with that session.

7 Response limit The server is terminating its response because some limit, e.g., a time limit, has been

reached reached. If the request is issued in a session, further requests can still be issued using a
channel ID associated with that session.
OxFF Non-specified The server is terminating its response for a reason that is not specified.
Li{eN1v]a]
Other values Reserved for 1SO use.

Table D.3 — Additional handled-reqg-option values for particular request fields

request-field

handled-reg-option

Meaning

Cnew transport-name The server correctly handles new-channel request fields that contain the
indicated transport type.
Context "jpIx", "mj2t", "jpmp", "jpxf" The server correctly handles codestream context request fields for

context-range values that commence with the handled-reg-option token.
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Annex E

Uploading images to the server

(This annex forms an integral part of this Recommendation | International Standard.)

E.1 Introduction

It is anticipated that images will be placed on a server in a variety of ways outside of the scope of this Recommendation |
International Standard. The purpose of this annex is to describe a mechanism that allows portions of an image to be
uploaded to a server.

E.2 Upload request

E.2.] Request structure

An Upload request consists of one or more request fields defined in Annex C, and a request body.

E.2. Upload request fields

The fequest fields for an upload shall contain an Upload request field. The Target, Sub-targetand Target ID request{field
(see [C.2.2, C.2.3, and C.2.4) can also be used. For an upload of a complete image media type;-the Frame Size, Offsef and
Regipn Size request fields (see clauses C.4.2, C.4.3, and C.4.4) are used to indicate the'\pesition of the uploaded partion
with|n the entire image. For uploads of JPT-stream and JPP-stream, the number of‘the data-bin (and hence the tile or
precinct number) along with the main header indicate the location of the coded data-and the view-window request flields
are unnecessary.

E.2. Upload request body
E2.3.1 General

The body of an upload request consists of one of the supported image types: JPP-stream, JPT-stream, or a complete ifnage
media type. The body contains the data that the client is requesting to have handled by the server. This Recommendafion |
Interpational Standard does not support uploading raw image data.

E.2.3.2 JPT-stream

The pody of the request contains all data-bins the client wants the server to replace (header data-bins, metadata-bing, and
tile data-bins). If the client does not upload.a Main header data-bin the tile data-bins shall be encoded in a compgtible
manher with the current main header.

E.2.3.3 JPP-stream

The pody of the request containg alt"data-bins the client wants the server to replace (header data-bins, tile header pata-
bins| metadata-bins, and precinct data-bins). If the client does not upload a main header data-bin or tile header datp-bin
the precincts shall be encoded-in a compatible manner with the current main and tile-headers.

E2.3.4 Completeimage upload
The pody of the reguest contains a complete image media type representing those samples the client wishes to modify.

In the case of-a.complete image upload, the request can include Frame Size, Region Size and Offset request fields| The
Frame Sizerequest field shall be the size of the reference grid of the image. In the case of a complete image upload, the
com
exce
Region Size request field.

E.3 Server response

E.3.1 General

The server shall respond to an upload request with a status code and reason phrase from Annex D. Useful return codes
and reason phrases for image upload are presented in the following subclauses.
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E.3.2 201 (Created)

The server should use this status code if, upon receiving an upload request, a new resource has been defined on the server.
The server shall have completed the creation before returning this request. If there will be a delay, the server should return
202 (Accepted) instead of 201 (Created).

The server should include a header with the response with a new target 1D field for the updated resource.

No b

ody need be returned.

E.3.3 202 (Accepted)

The server should use this status code if an upload creates a new resource but the server is not yet prepared to serve it.
The server may also use this status code for an update of a current resource.

E.3.

Servers should issue this status code if the request is incorrectly formatted, or if the query contains request figlds th
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400 (Bad request)

patible with uploading or contains an unrecognized field in the query string.
404 (Not found)
status code should be issued if the server cannot reconcile the requested resource with an issued target ID.

415 (Unsupported media type)

status code may be issued to indicate that while uploads are supported, uploads of the particular type (e.g., com
e, JPT-stream, or JPP-stream) included with the request are not supported.

501 (Not implemented)

status might be used if the server does not support upload or does petssupport a particular option with upload.

Merging data on the server
Updating the image

receiving the uploaded data, the server can create @new version of the logical target and provide the new ve

t are

plete

Fsion

ents accessing a new or the old URL. However, the server shall not use the old Target ID request field to prgvide

s to any merged or updated data.

client includes a Target ID request field.insthe upload request and that target ID does not match the server's cyrrent
t ID for the resource, the server should not update the image. This mismatch might indicate the client has edifed a

ous version of the image that has already been modified. Servers may refuse to accept uploads which do not co
get ID request field. This is ong'way to prevent multiple simultaneous edits of a target by different clients. Se
ding editing capabilities can-take care of such issues as target locking by some other means.

IP client can upload part of‘a new image by specifying a target ID of 0, or using a new URL, or target whic
r does not have. The'sérver should issue a target ID for the upload. A client may continue to upload addit
pns of the new imageby using the target ID returned by the server with the previous upload.

JPT-stream

Fver accepting tile data-bin data shall first remove all the old tile data-bin data for those tiles being uploaded
include-the new tile data-bin data into the codestream. An update cannot be made that results in a change t
per-ordimension or location of tiles: the structure of the image cannot be changed by an upload. In particular, a s

shou

htain
Fvers

N the
onal

and
D the
brver

dnot accept tile data-bin uploads for a codestream containing a PPM marker segment in the main header, unleds the

client provides a new main header with the upload. Any PLM or TLM marker segments shall be deleted or updated. A
JPT-stream main header data-bin shall be uploaded for new images.

How the codestream tile-parts from a tile data-bin are formed is not specified. The client need not necessarily provide all
tile-parts of a tile, nor need the last tile-part be completed. The server shall update the main header and any portions of
the file format affected (for example length of the codestream box).

When merging data, the number or size of tiles shall not be changed and data that is not replaced by the upload process

shall
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have the same meaning as it originally had before the upload.
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E.4.3 JPP-stream

A server accepting precinct data-bin messages shall first remove the corresponding old precinct data-bins for those
precincts being uploaded, and then include the new precinct data-bin data. A change cannot be made to a header that
results in a change to the number of precincts, or the meaning of the precinct identifier, or the location or size of each
precinct within its tile-component-resolution. JPP-stream tile header data-bins and main header data-bins shall be
uploaded for new images.

How the precinct packets from a precinct data-bin are formed is not specified. The client need not necessarily provide all
packets of a precinct, or even complete the last provided packet.

When merging data, the number or size of precincts shall not be changed and data that is not replaced by the upload
process shall have the same meaning as it originally had before the upload.

E.4. JPP-stream and JPT-stream metadata-bins

Metgdata-bin can be uploaded, replacing the contents in an existing metadata-bin. Since the server has centrol gf the
divigion of allocating metadata into metadata-bins, the client shall follow the server's metadata-bin structure/ The ¢lient
shallfnot change placeholders in a metadata-bin, except to completely remove a placeholder. When upleading an gntire
metadata-bin, clients can add new metadata by appending to the end of the old metadata-bin, or by inserting new metadata
en boxes in the old metadata-bin. The server shall manage the placeholders and the metagata-bin structure.|This
inclydes updating all placeholders pointing to any decedent metadata boxes that have been changed or affected by the
change. The server shall delete any metadata boxes that were pointed to by a placeholder that the client has removed| The
servgr may re-structure the metadata after an upload is accepted, but before the new resource-is created. If unused segtions
are l¢ft in the file after uploading, Free boxes shall be used to fill those sections.

E.4. Complete image upload

In the case of an acceptable complete image upload, the server should uncofapress (if required) the uploaded sub-image,
uncgmpress some portion of the full image on the server, replace those pixels in the (uncompressed) spatial domain and
press all tiles or precincts affected by the update operation.

NOTE — This technique requires more computation on the server; however, it removes the possibility that the client wi|l use
cpmpressed image data in an incompatible way (e.g., the wrong number of levels of wavelet transform).
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Annex F

Using JPIP over HTTP

(This annex forms an integral part of this Recommendation | International Standard.)

F.1 Introduction

This annex defines the method to use JPIP with the HTTP protocol, as defined in RFC 2616, for both requests and
responses. The JPIP request parameters from Annex C are encapsulated in Valid HTTP request structures. The server
responses (including status codes, headers, messages, and response codes) from Annex D are encapsulated in valid HTTP
responses. All requests and responses shall be encoded as specified by the HTTP standard.

The text and examples in this annex describe the use of JPIP over HTTP. The same binding shall be used for secure't{ TTP
(or HTTPS).

F.2 Requests

F.2.] Requests introduction

Anngx C defines request fields. When transported via HTTP, the JPIP request can appear as-a query string for an HTTP
"GET" request or as the body of an HTTP "POST" request. Because some HTTP systends limit the length of the duery
string provided in a "GET" request, the "POST" request is preferred for long JPIP requests.

NOTE 1— The HTTP Request is defined in RFC 2616 as:

Request = Request-Line ; HTTP Section 5.1
0* (( general-header ; HTTB/Section 4.5
/ request-header ; HTZP\"Section 5.3
/ entity-header ) CRLF) ; HTTP Section 7.1
CRLF
[ message-body ] s+ >HTTP Section 4.3

NOTE 2 - The HTTP Request-Line and Request-URI argdefined in RFC 2616 as:

Request-Line = Method SP Request-URI SP HTTP-Version CRLF

Request-URI = "*" / absoluteURI / abs path / authority
NOTE 3 — RFC 3986 defines:

absoluteURI = absolute-URI

absolute-URI = scheme /":" hier-part [ "?" query ]

"/Y")authority path-abempty
path-absolute

hier-part =
/
A-path-rootless
/

path-empty
path-abemptly *( "/" segment )
path-absdlute = "/" [ segment-nz *( "/" segment ) ]
path-rdotless = segment-nz *( "/ segment )
path<empty = O<pchar>
segment = *pchar
seégment-nz = l*pchar

F.2.3 GET requests

A JPIPrequest can be provided to a server as a HTTP request. For a "GET" request the HTTP request is restricted ih the
following manner:

—  The "Method" shall be "GET".
—  The "query" shall be zero or more jpip-request-field separated by '&'".

An example of a JPIP request encapsulated in an HTTP "GET" request is:
GET /images/kids.jp2?rsiz=640,480&roff=320,240&fsiz=1280,1024 HTTP/1.1
Host: get.jpeg.org
CRLF

An equivalent example using an absoluteURI instead of an abs_path is:
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GET http://get.jpeg.org/images/kids.jp2?rsiz=640,480&roff=320,240
&fsiz=1280,1024 HTTP/1.1

CRLF
NOTE — This Recommendation | International Standard imposes no restriction on the scheme component of the absoluteURI.
F.2.3 POST requests

A JPIP request can be provided to a server encapsulated in an HTTP "POST" request. For a "POST" request the HTTP
request is restricted in the following manner:

—  The "Method" shall be "POST".
—  The "entity-body" shall be zero or more jpip-request-field separated by '&'.

Il [TV + e 1] L | 1. L Lal la : L lael 1] e lo =l (1] l o dla
- I'Tic \.;UIILC'IIL'I.pr. Nneauct Mrie SITUUIid U 1TICIiducu ds  dil Clll.lly-llvaucl dalid Curitalirt uie alue
"application/x-www-form-urlencoded".

An example of a JPIP request encapsulated in an HTTP "POST" request is:
POST /cgi-bin/j2k server.cgi HTTP/1.1

Host: post.jpeg.org

Content-type: application/x-www-form-urlencoded
Content-length: 62

CRLF

Farget=/images/kids.jp2&rsiz=640,480&roff=320,240&fsi12z=1280,1024

F.2.4 Upload requests

An Ypload request is a valid HTTP request restricted as follows:

—  The "Method" shall be "POST".

—  The URL shall contain the upload query-field.

—  The Content-type shall be the image type of theXbody: image/jpt-stream, image/jpp-stream, or a complete
image media type.

An example of a JPIP upload request is:

POST /images/kids.jp2?rsiz=640,480&roff=320,240&fs1z=1280,1024 HTTP/1.1

Host: post.jpeg.org

Content-type: image/jpt-stream

CRLF

F.3 Session establishment

A segsion-based HTTP (orHTTPS) session is established by using the New Channel request field with a value of "http™"
(or "https"),i.e., "éneéw=http" (Or "cnew=https™") as part of a request. This request is typically delivered by HTTP
(or HITTPS). Thegquest can contain a view-window request that becomes the first request in the new channel] The
respgnse to this request is returned on the same connection as the request was made.

A cllent cap~open an HTTP (or HTTPS) connection and issue a request which includes the HTTP (or HTTPS) h¢ader
"Cofnection: keep-alive". This is useful for efficient sessions, but it is neither necessary nor sufficient to have a
sessibn=A cingln HTTP (nr I-ITTDQ) connection may be used for traffic for different targets, different channels_arkeven
non-JPIP traffic, e.g., requests for HTML files. A JPIP request that is part of a session can arrive on HTTP (or HTTPS)
connections other than the HTTP (or HTTPS) connection used to request and issue the new channel, although this is
discouraged.

F.4 Responses

F.4.1 Introduction

Each component of a response from Annex D may be encapsulated as a portion of a valid HTTP response.
NOTE — The HTTP Response is defined in RFC 2616 as:

Response = Status-Line ; HTTP Section 6.1
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0* (( general-header ; HTTP Section 4.5
/ response-header ; HTTP Section 6.2
/ entity-header ) CRLF) ; HTTP Section 7.1
CRLF
[ message-body ] ; HTTP Section 7.2

JPIP responses transported over HTTP shall be valid HTTP responses, with further limitations on some of the parts of the
HTTP response as described in the following subclauses.

F.4.2 Status code and reason-phrase

All of the status codes listed in D.1.3 may be used directly as HT TP status codes. In addition, a server providing JPIP
over HTTP may use any HTTP status code deemed useful, e.g., 402.

All yatuesforReason-Phraseprovidedin D13 may beuseddirectty as HT TP Reason=Phrase—The Reason=Phraseyshall
be appropriate for the status code. A server providing JPIP over HTTP may use any HTTP Reason-Phrase deemed Ugeful,
e.g., [Payment required.

F.4.3 Header information

F.4.3.1 JPIP headers

The header lines from D.2 shall be included as the "entity-header" in the HTTP response without modification.

F.4.3.2 Use of HTTP Accept header

A sefver providing JPIP over HTTP can use an HTTP "Accept:" header line found-in.a'request to determine the type of
JPIP[response. If the request contains a "type=" query parameter, the return type‘shall be one of the types listed ip the
type [parameter. If the request contains both a "type=" query parameter and an{*Accept:" header line, the server cap use
the (riorities specified in the "Accept:" line to select between the types spéeified in the "type=" query parameter. [If no
"typé=" query parameter is present in the request, the server may select-a.return type supported by the underlying [JPIP
servgr from the list of types in the "Accept:".

F.4.3.3 Use of Cache-Control header
Caclles in HTTP proxies are different from the caches and cache models in JPIP.

AnyJPIP request with a New Channel request field is patt of a session and such responses cannot generally be cachgd by
HTTP proxy servers. Similarly, any response which ineludes a New Channel response header is also part of a sessign. In
both|cases, the server's response should include an<HT TP "Cache-Control:" header line with the value "no-cache".

F.4.3.4 Use of Content-type header

A sefver providing JPIP over HTTP should include a "Content-type:" header line, indicating the type of data in the jody,
mosf commonly this is image/jpp-stream or image/jpt-stream.

F.4.35 Use of Redirect header

The HTTP Redirect header'can’ be useful to inform a client that the resources has moved or should be accessed frpm a
diffefent host.

Note that the JPIP reSpense defines a way to do a redirect as well. The JPIP response should be preferred within a session.

F.4.4 Body:.

The messages from Annex D shall be included as the body of the HTTP response. An HTTP response shall hjve a
mec amsm to determlne the length of the response. If the server does not plan to mterrupt a response, |t can prowd  this
: : S TTP
header I|ne "Transfer Encodlng chunked and then to prowde the body in chunks of asize determlned by the server and
specified before each chunk. Indicating the end of a response by closing the HTTP connection is discouraged.

F.5 Additional HTTP features
F.5.1 Use of HTTP HEAD method

JPIP clients and servers are not required to use or support the HTTP "HEAD" method. A server choosing to implement
the "HEAD" method shall do so as specified in section 9.4 of RFC 2616. In particular, "The HEAD method is identical
to GET except that the server shall not return a message-body in the response."
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Clients might find it useful to issue HTTP "HEAD" requests as a means to determine if the server will modify any of the
request parameters as specified in Annex D. Clients should not issue a HTTP "HEAD" request with cache model query
fields as this might cause the server to update its cache model.

NOTE - A client wishing to update the server cache model without receiving a response can use the Maximum Response Length
request field.

Servers may refuse any or all "HEAD" requests. Unlike typical HTTP "HEAD" requests that require relatively little effort
for a server to fulfil, some JPIP server implementations might have to obtain data from several locations in a logical
target, compute the nature of the response, and then discard the body of the response in order to respond to a "HEAD"
request.

F.5.2 Use of HTTP OPTIONS method

IH + ! & H (e ] LITT P g |
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F.5.3 Etag usage

Noteg that HTTP defines the entity tag (ETag) mechanism that is similar to the JPIP Target ID request figld”in thaf it is
used|to denote changes in a resource. If both an entity tag and a target 1D are associated with a resource, it.is fecommehded
that the ETag defined by HTTP be changed whenever the target-1id is changed.

F.5.4 Use of chunked transfer encoding

Becguse responses containing compressed data can be very large and thus take a long time’to transmit, it is important to
be able to stop in the midst of transmission. Unless "Transfer-Encoding: chunked'/As\specified, HTTP requests [shall
spec|fy the full length of the body in a "Content-Length:" header or indicate the erd,of data by closing the connedqtion.
Neither of these is desirable in an interactive protocol, since it might be necessaryto stop the current response and|send
morg data on the same connection for a new response.

NOTE 1 — RFC 2616 provides an algorithm for removing the chunked transfer-epcoding.

NOTE 2 — Chunked transfer encoding might be useful with JPIP when delivered over protocols other than HTTP.

F.6 HTTP and length request field (informative)

With a HTTP return channel, the server does not receive continuous feedback from the client and can easily push a preat
deal |of data into the pipe, which needs to be fully receiyed before any data for a new window can be processe:li. To
maintain responsiveness, clients should use the Maximum Response Length request field to regulate the flow of tiaffic
and hence maintain responsiveness. Clients will generally need to implement their own flow control algorithms to adjust
the rpquest length to changing network conditions.
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Annex G

Using JPIP with HTTP requests and TCP returns

(This annex forms an integral part of this Recommendation | International Standard.)

G.1 Introduction

The JPIP protocol itself is neutral with respect to underlying transport mechanisms for the client requests and server
responses, except in regard to channel requests represented by the New Channel ("cnew") request field (see C.3.3) and
the New Channel ("JPIP-cnew") response header (see D.2.3), where transport-specific details shall be communicated.
This Recommendation | International Standard defines four specific transports, which are identified by the strings
"ht{p", "https", "http-tcp" and "http-udp" in the value string associated with New Channel requests. [ This
anneix provides details of the "http-tcp" transport, which shall be identified in this text as HTTP-TCR.f The| first
trangport is identified in this text as HTTP and is described in Annex F. The "http-udp" transport type isidentified in
this fext as HTTP-UDP and is defined in Annex K.

The HTTP-TCP transport uses exactly the same mechanisms as the HTTP transport to send client reglests to the sgrver
and feceive the server's response headers and status codes. However, the server's response data (notthe response heaflers)
is defivered over an auxiliary TCP connection. The information transported on this auxiliary TCR connection is identical
to that which would have been transported as the entity body of a pure HTTP response; ‘except that it is framed] into
chunks, each of which has a chunk sequence number.

The tlient explicitly acknowledges the arrival of each chunk by sending its sequence-riumber back to the server op the
auxiliary TCP connection's return path. One of the principle benefits of the HTTP-TEP transport is that the server recpives
incrgmental notification of the arrival of its response data chunks via this client acknowledgement mechanism. This allows
the server to manage the flow of data in such a way as to maintain responsiveness and network efficiency.

All requests sent over the HTTP transport shall be encoded as specifiedy the HTTP standard.

G.2 Client requests

Reqyests are delivered on the primary channel exactly as HT TP requests. They have exactly the same form as regpiests
issugd over a channel that uses the HTTP transport described in Annex F. In particular, HTTP "GET" and "PQST"
requests may both be used.

G.3 Session establishment

G.3.l Channel establishment

A ngqw channel can be established-toa JPIP server by issuing a request that includes the New Channel request [field
(see [C.3.3). As an example, suchz@ request might be issued using HTTP, although it might also be issued to a JPIP-spgcific
servgr using any suitable trapsport mechanism. If the server's response (through the New Channel response header in
D.2.3) indicates that a new(channel has been created to work with the HTTP-TCP transport, the client shall establish the
auxiliary TCP connectien.usSing the auxiliary port number returned via the New Channel response header. Furthermore,
the rpquest which included the New Channel request field is then treated as though it had been issued within the npwly
created HTTP-TCPtransported channel, meaning that the response data generated by that request shall be returnefl via
the guxiliary TER'Connection, as soon as it has been connected.

To eptablish.the auxiliary TCP connection, the client issues a TCP connection request to the server host identified viga the
New| Channel response header, on the port identified by the New Channel response header. The client then immedijtely
sendp asSingle line of ASCII text, consisting of the new channel-id string, followed by two consecutive CR-LF pairs.|This
is the only text-oriented communication delivered over the auxiliary TCP connection.

The client then waits to receive the server's response data over the auxiliary TCP connection. This response data cannot
be empty, since every request issued within an HTTP-TCP transported channel shall have a response data stream that
consists of at least the EOR message (see D.3). See G.4 for more on this.

G.3.2  Server framing of response data

All response data sent by the server via the auxiliary TCP connection shall be framed into chunks. Each chunk consists
of an 8-byte chunk header, followed by the chunk body that holds the server's response data, as shown in Figure G.1. The
first 2-byte word of the chunk header holds an unsigned big-endian integer representing the total length of the chunk,
including the length word itself. The contents of the remaining 6 bytes of the chunk header are not defined by this
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Recommendation | International Standard. They can be used for additional server-specific signalling. The client will
return the entire 8-byte chunk header in its chunk acknowledgement messages.

G.3.

Upon receipt of a server response data chunk on the auxiliary TCP connection, the client shall send the)8-byte c|

head
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B Client acknowledgement of server response chunks

er back to the server as an unframed stream of data, using the TCP connection's return path. Each\received chu

Server responses

sponse to each client request, the server sends an HTTP reply paragraph back to the'client over the primary chal
reply paragraph contains the status code, reason phrase and all relevant JPIP respaonse headers and any approg
P response headers. However, no response data is returned via the primary.channel. For this reason, there sha
TTP entity body in an HTTP-TCP response. Neither shall the "Content:lehgth:" or the "Transfer-encoding:" H

esponse data itself is delivered over the auxiliary TCP channel, framed into chunks in the manner described in G

h types, the response data invariably consists of a sequence of JPP-stream or JPT-stream messages.

response data resulting from each request shall consist*of a whole number of chunks, meaning that no chu
itted to contain response data generated in response teitwo different requests.

Fesponse to each and every request shall be terniinated with an EOR message (see D.3), even if the response
d otherwise have been empty. The EOR message’is considered as part of the response data and is framed into ch

means that every request issued on an HTTP-TCP transported JPIP channel results in the generation of at leas
empty response chunk from the server and that the last chunk generated in response to each request terminates
OR message.

that there is no actual requirement for HTTP-TCP transported response chunks to be aligned on message bound

TCP and lepgthrequest field (informative)

hunk
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hnel.
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b the HTTP-TCP transport can only be used with sessions and fience only with JPP-stream and JPT-stream image

nk is

data
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ries.

E might be little_or no reason for using the Maximum Response Length request field with a TCP return chapnel,
whelle the server is-able to carefully regulate the flow of response data to the client so as to maintain responsiveness
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H.1

Annex H

Using JPIP with alternate transports

(This annex does not form an integral part of this Recommendation | International Standard.)

Introduction

The purpose of this annex is to provide guidelines on the deployment of JPIP over unreliable transports and provides a
generic approach which can be applied to a wide variety of transports, in addition to the HTTP-UDP transport that is
specified in Annex K.
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ections, termed the "request connection” and the "data connection”. Each logical connection is understood to‘prd
a forward communication path and a reverse communication path. The roles played by these paths are asfolo

—  The forward request connection path is used to deliver JPIP requests from the client to the-server.

—  The reverse request connection path is used by the server to acknowledge the receipt of requests and r
response headers to the client.

—  The reverse data connection path is used by the client to acknowledge reeeipt of JPIP stream mes{
from the server.

—  The forward data connection path is used to deliver JPIP stream messages from the-Server to the clieft.

vide
vs:

pturn

ages

The feader will observe that these roles are consistent with those served by the forward-and reverse communication paths
of the two TCP channels used by the "http-tcp™ transport described in Annex G. dndeed, the material in this annex cgn be
interpreted as an extension of the "http-tcp™ transport to unreliable transports. However, although this annex is descfibed
in tefms of two different logical connections, there is no reason why the gothimunication cannot be carried over a sjngle
trangport connection.

Finally, it is assumed that each logical connection provides one ofthe following two types of services:

a) Areliable stream-oriented service, such as that offered by TCP.

b) Anunreliable packet-oriented service (for example, see "http-udp" in Annex K). In this case, packets might
arrive out of order or not at all.

Twolscenarios are considered in this annex. In the first case, the request connection path is assumed to offer a reljable
stream-oriented service, but the data connection path-is unreliable. In the second case, both the request and data conneftion
pathg are unreliable. It is helpful to treat these two scenarios in order.

H.2 Reliable requests with unreliable data

In ths clause, the request connection is reliable, meaning that requests arrive at the server in order without loss, and sgrver
respnses are received by the client in order and again without loss. In this case, the request fields and response headers
can le communicated exactly\as'in the "http-tcp" protocol, and indeed HTTP is recommended for the transport of reqliests
and fesponse headers.

The JPIP stream mesSages, including the EOR message (see D.3), shall be partitioned into packets and delivered ovdr the
unreliable data connection.

The following-general guidelines should be observed when constructing transport protocols of this type:

a)~ Each request should include a Request ID request field (see C.3.5).

b) For each request, there shall be a corresponding EOR message, even if no JPIP stream messages arel sent
in response to the request. This requirement also applies in the case of the "http-tcp" transport.

c) Each data connection packet constructed by the server shall consist of a whole humber of JPIP stream
messages and/or EOR messages. Moreover, the first JPIP stream message in each packet shall contain a
complete header, not relying upon repetition of the codestream identifier or class code components of a
previous message.

d) Al JPIP stream messages (not necessarily EOR messages) found in a data connection packet shall belong
to the response from a single request, and the corresponding Request ID shall be encoded in the packet's
header.

e) EOR messages may be found either at the end of a packet bearing the same Request ID value as the request
whose response is being ended, or in a block of one or more consecutive EOR messages found at the start
of the first packet following the last packet bearing that Request ID. This policy allows EOR messages
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corresponding to one or more consecutive empty responses (e.g., due to pre-empted requests) to be bundled
into the first packet of the subsequent non-empty response.

In addition to the Request ID value, each packet header should include a packet sequence number. The
packet sequence counter is set to O for the first packet associated with any particular Request 1D value.
Subsequent packets with the same Request ID value have consecutive sequence numbers. This policy
allows a client to identify any EOR messages which might not have been received due to packet loss. It is
important that a client be able to associate requests with response data, so as to synchronize the effects of
cache model manipulation statements at the server with the state of their own cache.

Clients shall acknowledge the receipt of each packet by sending acknowledgement messages to the server
on the response data connection path. Each acknowledgement message should contain a replica of the
received packet's header, but might conceivably contain additional information. The client can, at its

discretion nggrnnafn :ar*lznn\/\llndgnmnnf messaaes-to-several p:ar‘lzafc when constrt |r~fing npl{nn\nllndgn ment
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H.4

Unreliable requests with unreliable data

packets. However, excessive aggregation can affect the reliability with which servers can estimate fetjvork
statistics.

The server is not obliged to retransmit any unacknowledged packet and clients should ot expect
retransmission of missing packets. An intelligent server might, for example, chogse-to retragsmit
unacknowledged packets depending upon their relevance to the current view-window,

subclause is concerned with transports where both the request and data connections<are unreliable. Guidelings for
ata connection are exactly as described in H.2 for the case where data are delivered unreliably. With an unrelliable
bst connection, however, it is possible that one or more requests might be last’or arrive out of order at the server.
is well adapted to handling this situation, since servers have the freedom to:pre-empt previous requests when a new
St arrives.

ollowing general guidelines should be observed when handling unreliable requests, in addition to those listed i) H.2
hreliable data connections.

Each request packet should include a header, identifying the value of the Request ID.

Each request packet should also include a sequence number, carrying sufficient information to determine
whether or not all packets associated with a request have been received.

In many cases, servers can simply ignore\missing request packets when a new request arrives. To dq| this,
the server has only to send EOR messages on the data connection, indicating that the missing request was
pre-empted immediately. There is no-need for acknowledgement messages to be sent in response to request
packets. There is no need for- any response headers to be sent in response to requests which are leing
immediately pre-empted because some or all of the request packets were lost.

For each request whichearrives in full at the server, the server should send one or more response pagkets
which identify the Request ID and include any response headers. This is true even if the request arfives
after the responserwas’issued to any subsequent requests (e.g., because some packets of the request were
unduly delayed)., This provides the client with a mechanism for determining whether or not an impdrtant
request wasgeceived by the server.

Certain types of requests shall be processed by the server to avoid loss of synchronization with the cjient.
The most important of these are requests which include subtractive cache model manipulation field$. To
enable the server to detect such requests, without having to fully serialize the request stream, request packet
headers should include the following two fields:

1) A flag indicating whether or not the packet belongs to a request which shall be processed bgfore
processing subsequent requests.
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If the server does not receive one or more packets of a request with flag el set (i.e., requests with condition
e2 arrive and the request with flag el is missing), it shall idle until the client retransmits the packets.

Request and response syntax

The request and response syntax described in Annexes C and D should be followed when designing new transports for
the JPIP protocol. However, it is permissible to develop equivalent binary representations of various request fields and
response headers.
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H.5 Session establishment

The New Channel request field (see D.2.3) and corresponding response header can be used to create channels associated
with transport protocols other than the "http™ and "http-tcp™ transports described normatively in this Recommendation |
International Standard. The procedure for creating channels for new transports should follow the same general
conventions outlined for "http-tcp”. In particular, the response headers for the request which creates the new channel
should be returned on the transport that was used to create the channel, while response data should be delivered using the
new channel's transport.
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Annex |

Indexing JPEG 2000 files for JPIP

(This annex forms an integral part of this Recommendation | International Standard.)

Introduction (informative)

The Rec. ITU-T T.8xx | ISO/IEC 15444-x family of Recommendations | Standards define a family of JPEG 2000 file
formats. The family utilizes a common syntax, whose basic element is the container called a box. This annex defines new
file format boxes containing indexing information, the inclusion of which in JPEG 2000 family files might facilitate the
deployment of those files in a JPIP system, by enabling file readers to locate within the files the elements that are required

to cd

In pg

This
be cg

nstruct images incrementally.

rticular, these boxes might be useful:

annex defines index boxes corresponding to both file-level information and codestream information. The boxe
tegorized as follows:

to a server-side implementation of the JPIP protocol;

to a client accessing an image remotely, using a simpler protocol, which allows access|t0 specified
ranges of the file.

The Codestream Index (cidx) superbox indexes codestream information.cerrésponding to the main he

hyte-

5 Can

pder,

tile header, tile and precinct data-bin classes of the JPP-stream and JPT=stream. It contains a Codestfeam

Finder (cptr) box pointing to the indexed codestream, a Manifest.(manf) box summarizing the rest 0
contents, and index table boxes, which are the Header Index Tablg (mhix) box, the Tile-part Index T
(tpix) superbox, the Tile Header Index Table (thix) superbox, the Precinct Packet Index Table (
superbox and the Packet Header Index Table (phix) superbox. The index table boxes correspond t
different types of codestream data represented by data-bin classes in the JPP-stream and the JPT-st
defined in Annex A. The index table boxes whichcare*superboxes contain Fragment Array Index
boxes or Header Index Table listing the actual cedestream elements. The Header Index Table, Pre
Packet and Packet Header index table superboxes-also each contain a Manifest box.

The File Index (fidx) superbox indexes fileslevel information corresponding to the metadata-bin clg
the JPP-stream and JPT-stream. Unless it.indexes the top level of the file, in which case it is called 3
File Index box, it contains a File Finder (fptr) box pointing to the indexed superbox. It can contain H
(prxy) boxes representing the contents of the indexed file or superbox.

The Index Finder (iptr) box paints to a root File Index, enabling its location to be discovered.

f the
[able
DPiX)
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Feam
faix)
cinct

ss of
root
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Figure 1.1 illustrates an example JPEG 2000 file containing JPIP index boxes:

‘iptr” box ‘

‘jp2c’ box ‘

‘cidx’ box

‘cptr’ box

‘manf” box

‘mhix’ box

‘tpix’ box

‘thix” box

‘ppix’ box

‘phix’ box

‘fidx” box

‘prxy’ box
T T.808_FiA

Figure 1.1 — Part of an example JPEG 2000 file containing JPIP index boxes

1.2 Identifying the use of JPIP index boxes in the JPEG 2000 file format compatibility list

Filed that contain one or more of the index boxes defined in this Recommendation | International Standard may contain a
CL' field in the File Type box (as defined in Rec. ITU-T T:800 | ISO/IEC 15444-1) with the value 'jpip' (0x6a70 69f0).

1.3 Defined boxes

1.3.1 General

Tablp 1.1 lists all boxes defined as part of this Recommendation | International Standard. For the placement of and
restrictions on each box, see the relevant subclause defining that box.

Tablg 1.1 is informative. Normative definitions of each box are contained within the individual subclauses referencgd in
the table.
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Table 1.1 — Defined boxes (Informative)

Box name Type e Comments

Codestream index box ‘cidx’ Yes This box contains indexing information about a JPEG 2000

(1.3.2) (0x6369 6478) codestream.

Codestream Finder box ‘cptr' No This box points to a JPEG 2000 codestream.

(1.3.2.2) (0x6370 7472)

Header Index Table box ‘mhix’ No This box specifies an index of the marker segments in the

(1.3.2.4.3) (0x6D68 6978) main header of a codestream or the tile-part headers of a tile.

Tile-part Index Table box tpix’ Yes This box specifies the locations and lengths of each tile-part in

(1.3.2.4.4) (0x7470 6978) the codestream.

TilgHeader Index Table hox TIX YES TS DOX SPeciTies the focations and fengths of each part gf the

(1.3]12.4.5) (0x7468 6978) codestream necessary to construct tile headers for eachfile for
the correct decoding of precinct packet data.

Preginct Packet Index Table box | 'ppix’ Yes This box specifies the locations and lengths of\packets within

(1.3]2.4.6) (0x7070 6978) the codestream.

Packet Header Index Table box | 'phix’ Yes This box specifies the locations and lengths of packet hegders

(1.32.4.7) (0x7068 6978) within the codestream.

Manifest box 'manf’ No This box summarizes the boxes-that immediately and

(1.3[2.3) (0x6D61 6E66) contiguously follow it, within its-Containing box or file at|the
same level as the Manifest\box.

Fragment Array Index box ‘faix’ No This box specifies the-loeations and lengths of the elemerts of

(1.3]12.4.2) (0x6661 6978) a codestream.

Fild Index box 'fidx' Yes This box can be used to find other indexes and arbitrary data

(1.313) (0x6669 6478) within the file

Filgd Finder box ‘fptr' No This boX points to an indexed box

(1.313.2) (0x6670 7472)

Proky box ‘prxy' No This.box represents in a File Index box a box elsewhere ip the

(1.313.3) (0x7072 7879) file

Indgx Finder box "iptr' No This box points to the root File Index box of a file.

(1.3|14) (0x6970 7472)

1.3.2 Codestream Index box (superbox)

1.3.2]1 General

The [Codestream Index box contains indexing information about a JPEG 2000 codestream. The type of a Codestfeam

Indek box shall be ‘cidx' (0x6369 6478)»The contents of a Codestream Index box shall be as follows (Figure 1.2):

cptr

manf

Figure 1.2 — Organization of the contents of a Codestream Index box

T.808_Fl.2

eptr: Codestream Finder box. This box points to the codestream indexed by the Codestream Index
box. Its structure is specified in 1.3.2.2.

manf:  Manifest box. This box summarizes the index tables following it inside the Codestream Irdex
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1.3.2.

2 Codestream Finder box

The Codestream Finder box points to a JPEG 2000 codestream. The type of a Codestream Finder box shall be ‘cptr'
(0x6370 7472). The contents of a Codestream Finder box shall be as follows (Figure 1.3):

DR:

CONT:

COFF:

CLEN:

ST T T T[T T 1

8 COEF CLEN

DR

T.808_F1.3

Figure 1.3 — Organization of the contents of a Codestream Finder box

Data Reference. This field specifies the location of the codestream, or of the Fragment Table

Otherwise, the quantity identifies an entry in the Data Reference box in the current file.’l
case, the Data Reference entry identified by DR indicates the resource that contain

file.
this
the

codestream or Fragment Table box. This field is stored as a 2-byte big endian unsigned intgger.
Container Type. This field is stored as a 2-byte big endian unsigned integer. The values defined

in this Recommendation | International Standard are described in Table 1.2,
Codestream Offset. This field specifies the location of the codestreampof-Fragment List bd

X, as

appropriate, relative to the start of the file or resource identified by DR. This field is stored ps an

8-byte big endian unsigned integer.

Codestream Length. This field specifies the length of the cadestream or Fragment List box, as

appropriate. This field is stored as an 8-byte big endian ugsigned integer.

Table 1.2 — Container type values

CONT

Meaning

The entire codestream appears as a contiguous range of bytes within its file or resource. In this case, the
offset and length values given here refer to thel€odestream itself. Note that the codestream might well
be within a Contiguous Codestream box, but'the offset and length values refer to the codestream itself,
starting at the SOC marker and ending immediately after the EOC marker.

The codestream is fragmented and the'tocation and length values refer to the Fragment List box
(including its box header) describing the locations and lengths of each of the fragments that represent
the codestream. Note that all subsequent locations and lengths are expressed relative to the start of the
codestream, as it would appear-after reconstituting all of the fragments identified in the Fragment List
box.

All other values

Reserved for ISO use.

1.3.2

The
the g

N
it

The

3 Manifest

OTE — The Manife

(Figure 1.4):

Manifest box summarizesthe boxes that immediately and contiguously follow it, within its containing box or fi
bme level as the Manifestbox.

inside a Codestream Index box.

box

sttbox can be used to facilitate random access into these following boxes, such as the index boxes follg

le at

wing

type of a Manifest box shall be 'manf' (0x6D61 6E66). The contents of the Manifest box shall be as follows

BH BHL

BH:

T.608_F1.4

Figure 1.4 — Organization of the contents of a Manifest box

Box Header. This field contains the complete box header of the i-th box immediately following
the Manifest box. The length of this field is 16 bytes if the value of the LBox field contained

within that box header is 1, or 8 bytes otherwise.

The number of boxes, N, whose headers are contained within the Manifest box, is determined by the length of the Manifest
box. When used inside a Precinct Packet Index Table box or a Packet Header Index Table box, N is the number of
codestream components.
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Inside a Codestream Index box, a Tile Header Index Table box, a Precinct Packet Index Table box or a Packet Header
Index Table box, a Manifest box shall include all of the boxes that follow it, up to the end of the containing box.

1.3.2.4 Index tables
1.3.2.4.1 General

The Codestream Index box may contain an index table for each of the following kinds of codestream data: main header,
tile-parts, tile headers, (precinct) packets and packet headers. Each index table is a different type of box. There shall be
no more than one of each kind of table in a Codestream Index box.

The Tile-part Index Table, Precinct Packet Index Table and Packet Header Index Table boxes are superboxes containing
Fragment Array Index boxes. The Tile Header Index Table box is a superbox containing Header Index Table boxes.

Beloywe define first the Fragment-Array Index-box-and then the Index Table boxes.

1.3.204.2 Fragment Array Index Box

The Fragment Array Index box lists the locations and lengths of the elements of a codestream. It is used within the [Tile-
part Jndex Table, Precinct Packet Index Table and Packet Header Index Table superboxes.

The type of a Fragment Array Index box shall be 'faix' (0x6661 6978). The contents of the Fragment Array IndeX box
shalllbe as follows (Figure 1.5):

LEN—D: ] LEN—D: NMAX-1
VENMAXZ M
OFFD: 0 AUXD: 0 OFFD: NMAXK-1 AUXD: NMAK-1
LENM—I: ] L]"__’;NM_I: NMAX-1
e
L~ % T.S_DS_FI.ﬁ
OFFM—I: ] A-U—XM—L OFFM—I: NMAX-1 A-U—XM—I: NMAX-1

Figure 1.5 — Organization of the‘contents of a Fragment Array Index box

V. Version. This field is\encoded as a 1-byte unsigned integer. The values defined in| this
Recommendation |.taternational Standard are described in Table 1.3.

NMAX: Maximum number-of valid elements in any row of the array. When used inside a codestfeam
index table, NMAX is the maximum number of elements that will be specified for any tileg.

M: Numberp-of-rows of the array. When used inside a codestream index table, M is the numbgr of
tiles,

OFF':  Qffsgt. This field specifies the offset in bytes (relative to the start of the codestream) of the
J=th element in row i of the array.

LEN: Length. This field specifies the length in bytes of the j-th element in row i of the array.

AUX":  Auxiliary. This field specifies auxiliary information about the j-th element in row i of the drray.
The value of this field shall be zero unless otherwise permitted by the superbox containing this
box. All nonzero values of this field are reserved.

While'al) rows of the array specified in the Fragment Array Index box shall be stored with NMAX number of elemients,
the object being described by that row might have a smaller number of elements to specify. In this case, where for any
row i containing J valid elements where J is less than NMAX, the values of OFF" to OFF"NMAX-1 and LEN'™ to
LEN'NMAX"1 shall be set to zero.
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Table 1.3 — Version values

CONT Meaning

0 NMAX, M and all OFF'i and LEN" fields are encoded as 4-byte big endian unsigned integers and
AUX fields are not present.

1 NMAX, M and all OFF'i and LEN" fields are encoded as 8-byte big endian unsigned integers and
AUX fields are not present.

2 All fields other than V are encoded as 4-byte big endian unsigned integers.

3 NMAX, M and all OFF'i and LEN fields are encoded as 8-byte big endian unsigned integers and
all AUXi fields are encoded as 4-byte big endian unsigned integers.

All other values | Reserved for 1ISO use.

1.3.24.3 Header Index Table Box

The Header Index Table box indexes the main header of a codestream or the tile-part headers of a tile, indicating the|total
mair| header length or first tile-part length and the locations and lengths of marker segments in the header. All marker
segments shall be included, except that the SOT marker segment may be omitted for tile-part headers.that consist ofjonly
SOT|and SOD. Marker segments need not be listed in the order in which they occur in the codestreany. The Header Ihdex
Tablp box can only occur inside a Codestream Index box. At the top level, it indexes a codestream and shall occiir no
morg than once. Inside a Tile Header Index Table box, it indexes tile-part headers.
NOTE — The intent is to provide an efficient means for skipping over pointer information in thiecheader, which is not requirgd for
efficiently browsing the file but might unnecessarily bulk out the header. Listing multiple prarker segments with the same nfarker
cpde contiguously in the Header Index Table box will allow readers to skip over groups of marker segments in which they afe not
iterested.

The type of a Header Index Table box shall be 'mhix’ (0x6D68 6978). The contents of the Header Index Table box [shall
be ag follows (Figure 1.6):

TLEN

M

%

|

>

S

[
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TLEN:

NR':

OFF"

LEN':

Figure 1.6 — Organization of the‘contents of a Header Index Table box

Length. When the Header Index-Table box indexes a main header, this field specifies the total I
of the main header. When the Header Index Table box indexes tile-part headers, this field spe

ngth
ifies

the total length of the first\tile-part header. The value of this field is encoded as an 8-byte big epdian

unsigned integer.

Marker code. This'field specifies the marker code beginning the i-th marker segment listed in this
The value of thisfield is encoded as a 2-byte big endian unsigned integer.

Number rémaining. This field indicates that (at least) NR' marker segments with the same m
code Mi-are listed immediately and contiguously following the i-th marker segment in this list
value-of this field is encoded as a 2-byte big endian unsigned integer.

Offset. This field specifies the offset in bytes, relative to the start of the codestream, of the m
segment parameters (including the length parameter but not the marker itself) for the i-th m
segment in this list. The value of this field is encoded as an 8-byte big endian unsigned integer.

Length. This field specifies the length in bytes of the marker segment parameters (including the
bytes of the length parameter but not the two bytes of the marker itself) for the i-th marker seg

box.
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as the value of the length parameter in the marker segment itself.

The number of marker segments, N, listed in the Header Index Table box, is determined by the length of the Header Index

Table box.

1.3.2.4.4

Tile-part Index Table box (superbox)

The Tile-part Index Table box indexes the locations and lengths of each tile-part in the codestream, where each tile-part
commences with its SOT marker and finishes with the last packet of the tile-part.

The type of a Tile-part Index Table box shall be 'tpix' (0x7470 6978). The contents of the Tile-part Index Table box shall
be as follows (Figure 1.7):
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faix
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Figure 1.7 — Organization of the contents of a Tile-part Index Table box

Fragment Array Index box. This box lists the locations and lengths of all the tile-parts in the
codestream. Its structure is specified in 1.3.2.4.2. The m-th row in this table corresponds to the
m-th tile in the codestream. The entries on this row hold the locations and lengths of all the tile-
parts in the corresponding tile, in codestream order. If the Fragment Array Index box has Version
equal to 2 or 3, the Auxiliary fields specify for each tile-part the smallest n such that, in all
components for which (N_ — n) is non-negative, resolution level (N. —n) and all lower resolution

Tevels have been completed when this Tile-part 1S combined with all preceding tile-parts df the

same tile, where N is the number of decomposition levels, which can vary by component/[If no

resolution levels of any component have been completed, the value of the Auxiliary,field i$ one

plus the maximum value of N_ across all components. The value zero is reached when all

resolutions in all components have been completed. Because resolutions do-not necesgarily

appear in order in a tile, some resolution levels above the value signalled pbysthe Auxiliary [field

might have been completed.
1.3.214.5  Tile Header Index Table box (superbox)
The [Tile Header Index Table box indexes the tile headers of each tile, for the correct decoding of precinct packet dgta.
The type of a Tile Header Index Table box shall be 'thix' (0x7468 6978). The contentsof the Tile Header Index Tablg box
shalllbe as follows (Figure 1.8):

manf 7 mhix’ 2 { mhix™
E08_FI1.8
Figure 1.8 — Organization of the contentsof a Tile Header Index Table box
The pumber of Header Index Table boxes, N, is the number of tiles.
manf:  Manifest box. This box summarizes the boxes specified by mhix' inside this Tile Header Index
Table box. Its structure is specified in 1.3.2.3.
mhix:  Header Index Table:boX. This box indexes the tile-part headers for the i-th tile. Its structure is

specified in 1.3.2.4.3.
1.3.214.6  Precinct Packet Index-Fable box (superbox)
The Precinct Packet Index Table_box indexes the packets within the codestream. The type of a Precinct Packet Index
Tablp box shall be 'ppix' (0x7070 6978). The contents of the Precinct Packet Index Table box shall be as follows
(Figdire 1.9):

manf faix faix /
T.808_FI1.9
Figure 1.9 — Organization of the contents of a Precinct Packet Index Table box

The number of Fragment Array Tndex DOXes, N, Shall be no greater than the NUMDEr of codestream Components.

manf:

faix’:

Manifest box. This box summarizes the boxes specified by faix! inside this Precinct Packet Index
Table box. Its structure is specified in 1.3.2.3.

The i-th Fragment Array Index box corresponds to the i-th image component in the codestream.
The m-th row in this table corresponds to the m-th tile in the codestream. The entries on this row
hold the locations and lengths of all packets in the corresponding tile-component. Packets appear
contiguously, ascending in layer order, within their respective precincts, and precincts appear in
the order associated with the sequence number s, defined in A.3.2.1. However, the fixed order
of the packets is not necessarily the same as that specified in any COD/POC marker segments
within the codestream. The structure of the Fragment Array Index box is specified in 1.3.2.4.2.
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If packet headers are packed into PPM or PPT marker segments, the corresponding entries in the fragment array refer to
the location and length of the packet body only, as it appears inside its tile-part body. Entries that refer to non-existent
packets (either because the relevant tile-component contains fewer packets than another tile-component in the same array,
or because the codestream has been truncated prior to the point at which that packet would have existed) should have
their location field set to zero. Entries that refer to packets whose body is empty and whose header consists of exactly one
byte, 0x80, may be identified using a length value of zero. Such packets occur frequently in JPEG 2000 codestreams;
applications can avoid the overhead of explicitly fetching such packets whose content is predictable. If the relevant COD
marker segment specifies that EPH markers are to appear after each packet header in some tile, the special length value
of zero shall be interpreted in that tile as meaning that the packet consists of the 0x80 byte followed by the EPH marker.

1.3.2.4.7  Packet Header Index Table box (superbox)

The Packet Header Index Table box indexes the packet headers within the codestream. The type of a Packet Header Index
Tablp box shall be 'phix' (0x7068 6978). The contents of the Packet Header Index Table box shall be as follows
(Figdire 1.10):

Z

manf faix faix™~

T.808_FL10

Figure 1.10 — Organization of the contents of a Packet Header Index Table box

The humber of Fragment Array Index boxes, N, shall be no greater than the number.of codestream components.

manf:  Manifest box. This box summarizes the boxes specified:by-faix! inside this Packet Header Index
Table box. Its structure is specified in 1.3.2.3.

faix’: The i-th Fragment Array Index box corresponds40ithe i-th image component in the codesteam.
The m-th row in this table corresponds to the msth'tile in the codestream. The entries on thig row
hold the locations and lengths of all packet hieaders in the corresponding tile-component. Packet
headers appear contiguously, ascending in-layer order, within their respective precincts] and
precincts appear in the order assocjated with the sequence number s, defined in A.3.2.1.
However, the fixed order of the packet headers is not necessarily the same as that specifipd in
any COD/POC marker segments-within the codestream. The structure of the Fragment Array
Index box is specified in 1.3.2:4:2.

Entries that refer to non-existent packet headers (either because the relevant tile-component contains fewer packets|than
another tile-component in the same array, or.because the codestream has been truncated prior to the point at whicH that
packgt header would have existed) should have their location field set to zero. Entries that refer to packets whose body is
empty and whose header consists of exactly-one byte, 0x80, may be identified using a length value of zero. Such pagkets
occuf frequently in JPEG 2000 codestreams; applications can avoid the overhead of explicitly fetching such pagkets
whoge content is predictable. If thé relevant COD marker segment specifies that EPH markers are to appear after jeach
packet header in some tile, the special length value of 0 shall be interpreted in that tile as meaning that the packet consists
of the 0x80 byte followed by(the EPH marker.

1.3.3 File Index bok(superbox)
1.3.311 General

The File Index'hox can be used to find other indexes (in particular, the codestream index corresponding to a codestrpam)
and grbitrary data within the file.

A roptEile Index box indexes the top level of the file. Any other File Index box indexes a superbox within the file. There

h II | + % =l Lael I -kl H LE L 1 g 1 I A aklas H £11
snallearmosStone e TMteXDOX Wit =& YIvETT SLUPT(TUPTCVET UT a Pditieurdl SUPTTUUA Wit T a YTveiTTiic,

The type of a File Index box shall be 'fidx' (0x6669 6478). The contents of the File index box shall be as follows
(Figure 1.11):

2

fptr 7/ prxy PIXY

T.808_F1.11

Figure 1.11 — Organization of the contents of a File Index box
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File Finder box. A root File Index box shall not include this box. Any other File Index box shall
include this box, which shall point to the superbox indexed by the File Index box. The structure
of the File Finder box is defined in 1.3.3.2.

Proxy box. This box represents a box in the portion of the file indexed by the File Index box. A
root File Index box shall include proxies only for boxes at the top-level of the file. Any other
File Index box shall include proxies only for boxes at the top level of the superbox indexed by
the File Index box. The proxies shall occur in the same order as the boxes, but not all boxes need
be proxied. The structure of the Proxy box is defined in 1.3.3.3.

NOTE - Because in some cases the presence, absence, or ordering of boxes in the file is significant, it might be helpful to
applications if, preceding any such proxied boxes, no boxes within the scope of the index are omitted from the index.

1.3.3.2

File Finder box

The File Finder box points to a box. The type of a File Finder box shall be 'fptr' (0x6670 7472). The contents 6f-g File

Findpr box shall be as follows (Figure 1.12):

1.3.313

OOFF:

OBH:

Proxy box

OOFF OBH

T.808_Fl12

Figure 1.12 — Organization of the contents of a File Finder{ox

Original Offset. This field specifies the offset in bytes (relative/to the start of the file) of thg box
pointed to by this File Finder box. The value of this field-is encoded as an 8-byte big efdian
unsigned integer.

Original Box Header. This field contains the compléte box header of the box pointed to by this
File Finder box. The length of this field is 16 bytes if the value of the LBox field contgined
within that box header is 1, or 8 bytes otherwise.

The Proxy box represents in a File Index box a box elsewheré-in the file, indicating its location and length, the lochtion

and length of any index to the box, and a prefix of the coptents of the box.

The fype of a Proxy box shall be 'prxy' (0x7072 7879). The contents of the Proxy box shall be as follows (Figure 1.13):

OOFF

Nty T 7

OBH/N IBH IOFF™! IBH "'//PREF

T.808_F113

OOFF:

OBH:

NI:

Figure 1.13 — Organization of the contents of a Proxy box

Qriginal Offset. This field specifies the offset in bytes (relative to the start of the file) of th¢ box
represented by this Proxy box. The value of this field is encoded as an 8-byte big endian unsigned
integer.

Original Box Header. This field contains the complete box header of the box represented by this
Proxy box. The length of this field is 16 bytes if the value of the LBox field contained within
that box header is 1, or 8 bytes otherwise.

Number of Indexes. This field indicates the number of index pointers included in this Proxy[box.

© ISO/IEC 2023 - All rights reserved

IOFF":

IBH':

PREF:

Each cnt nfcrhenaninnt IONCET AanA IDLIEinlde mAtnte tn ntthary A Tl InAny Ar o Cadnctrnam | deX
COCT T SCT U SO SCqut it IoT T o ToT T HCTOS Potmto toCrthc o ot XA oo oot stacar

box that indexes the box represented by this Proxy box. All other values are reserved. The value
of this field is encoded as a 1-byte unsigned integer.

Index Offset. This field contains the offset in bytes (relative to the start of the file) of the i-th
index box. The value of this field is encoded as an 8-byte big endian unsigned integer.

Index Box Header. This field contains the complete box header of the i-th index box. The length
of this field is 16 bytes if the value of the LBox field contained within that box header is 1, or 8
bytes otherwise.

Prefix. This field contains an arbitrary prefix of the data in the box represented by this Proxy
box. It may have any length from zero up to the length of the content of the original box.
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1.3.4 Index Finder box

The Index Finder box points to the root File Index box of a file. It shall occur only if the file contains a root File Index
box. The type of an Index Finder box shall be 'iptr' (0x6970 7472). The contents of an Index Finder box shall be as follows
(Figure 1.14):

OFF LEN

T.808_Fl.14

Figure 1.14 — Organization of the contents of an Index Finder box

OFF:  Offset. This field specifies the location of the root File Index box relative to the start of thd file.
This field is stored as an 8-byte big endian unsigned integer.

LEN:  Length. This field specifies the size of the root File Index box. This field is stored asan 8tbyte
big endian unsigned integer.

1.4 Association of codestream indexes with codestreams

InaJP2, JPX or JPM file, the Codestream Index box shall occur at the top level of the file and the i-th Codestream Index
box phall correspond to the i-th codestream, also at the top level of the file. The Codestream Finder box withip the
Codgstream Index box also indicates the codestream that is indexed by the Codestream-lndex box.

1.5 Placement restrictions (informative)

Few |placement restrictions have been imposed on the boxes defined in this.annex. They may be placed at the end qf the
file if desired; this is likely to be convenient when a non-indexed file“is\subsequently indexed. However, it might be
helpful to place the Index Finder box near the beginning of the file; preferably immediately after any boxes that are
requ|red to be in a contiguous group at the beginning of the file (suchras after the File Type box in a JP2 file or aftdr the
Reader Requirements box in a JPX file), where it can easily be found by file readers. To minimize the movement of file
boxes, on the addition of this box and optionally the addition of\a 'jpip' code to the compatibility list in the File Type|box,
a Frde box (defined in Rec. ITU-T T.801 | ISO/IEC 15444:2) could be used as a placeholder for it in a yet-to-be-indexed
file.
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Annex J

Profiles and variants for interoperability and testing

(This annex forms an integral part of this Recommendation | International Standard.)

J.1 Introduction

This annex provides the framework, concepts, and methodology for establishing interoperability, and the criteria to be
achieved to claim compliance with this Recommendation | International Standard. This annex also provides a
methodology for testing compliance within a set of defined profiles and variants. The objective of standardization in this
field is to promote interoperability between JPIP servers and clients and to enable testing of these systems for compliance
to thfs Specification.

This|annex also defines profiles and variants. Profiles define the fields that a JPIP server is expected to implement and
suppprt beyond parsing and interpretation; profiles also limit the requests a client can expect a server within this profile
to sypport and fully implement. Clients making a request within a profile that receive a 501 ("Not Implemented'|, see
Anngx D) or 400 ("Bad Request™) error code can use this as an indication that the server does not fully implemerjt the
profile and can fall back to requests of a lower profile. Variants define which features of the JPIP Specification areused
to reguest and transmit data between client and server. Profiles and variants are orthogonal te _edch other. Serverg are
clasgified according to the highest level profile they support, and all the variants they implément. Clients are clasdified
according to all the variants they implement, and according to the highest level profile théy’ can work with.

Ever] though the testing procedures, profiles and variants compiled in this annex are.defined for images encoded injonly
somg parts of the Rec. ITU-T T.8xx | ISO/IEC 15444-x family of Recommendations |-Standards, and only a limited sfibset
of feftures of JPIP is tested, this shall not imply that servers or clients using means of JPIP to deliver images in pther
formiats or by other means of JPIP not listed here are not compliant. It only means that their compliance is not defined
with|n the limits of this annex, and that there is currently no recommended testing policy and classification for them.

J.1.1 Profiles

Profiles define which requests a server can be expected to support,and therefore, which requests a client can expect fo be
suppprted and fully implemented by the server. Requests*defined in a lower profile are also supported and ffully
implemented in a higher profile. Profiles are defined in detail in J.3.

J.1.7 Variants

Varigints define which means of the JPIP specifigation a client and a server use to transmit data. Clients and servers |need
to prpvide a common subset of variants in orgderto interoperate. Variants are defined in J.2.

J.2 Definition of variants

JPIP|allows for three different image’return types, for requests within a session or stateless communications and fgr the
exchpnge of metadata and/or-codestream data between the server and client. Variants classify clients and serverd in a
3-dimensional space basedon:

1) the imagé-return types they support;

2) whetherthe client requires and the server implements a persistent cache model for requests within sesgions
and/or whether the communication is stateless (see B.1);

3)«—whether the transmitted data includes codestreams and/or metadata encoded in the boxes of the file fofmat.
To classify ‘a client or a server, the implemented variants in each of the three axes are specified. Interoperability|of a

client-server pair requires that both operate according to a common subset of variants. Unlike profiles that are ordergd by
complexity, variants do not form a hierarchy of features.

J.21 Image return type variant (P, T or R)

This parameter defines the image return type a server is able to deliver and a client is able to interpret. Servers in the P
variant are able to deliver JPP streams; servers in the T variant are able to deliver JPT streams; servers in the R variant
are able to deliver "raw" image return types. Clients in the P variant accept JPP streams, clients in the T variant accept
JPT streams and clients in variant R accept raw images. The P, T and R variants are not mutually exclusive; servers or
clients can support several variants.
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State model variant (N or S)

This parameter defines whether a server is able to use channels for communication. A server in variant S is able to grant
a channel in response to a New Channel request (see C.3.3) and maintain a persistent cache model between requests
in the channel. A server in variant N is able to respond to requests that do not involve a new channel or a channel ID
request field.

Clients operating in variant S are required to cache data between requests in the same session to iteratively request data
from a server; for efficient ongoing communications, clients in variant N might need to use cache model manipulation
requests. The S and N variants are not mutually exclusive, and servers and clients might support both variants.

J.2.3

This

Bitstream variant (M or C)

parameter defines the types of logical targets the server is ahle to serve Servers operating in variant M are ahle to

deliv
cont
meta

er original box contents of a JPEG 2000 file format as metadata-bins. Servers in variant C are able to deliver
ined in the codestream using the incremental codestream representation. A server in variant C shall deliverat

data
least

data-bin #0 (see A.3.6), though this bin will be empty for a logical target consisting of a codestream only, Clients in

varignt C accept at least incremental codestream representation of the image data; clients in variant M-accept at|least
metadata-bins. The M and C variants are not mutually exclusive, and servers and clients might supportboth variants.
Tablp J.1 provides a summary of the requirements of the variants.
NOTE — Servers or clients might be in variant M only, in which case they can only return or accept-metadata-bins, but no prgcinct
of tile databins. This type of server might be useful to quickly scan for image metadata in a database’' of images. Clients in vgriant
M only (and not in C) should include "meta:orig" in the client-preferences field to restriet‘résponses to metadata-binsfonly.
dlients in variant C only (and not in M) can use the "src-codestream-specs” of the 'subtarget” field to indicate sqrvers
tg construct logical targets consisting of codestreams only, see C.2.3.
Table J.1 — Defining requirements of ¥/ariants
Vdriant Server requirements Client requiremefts Remarks

P Shall implement the image return Shall be able to parse\jpp-streams P, T and R are not mutually
type "jpp-stream" exclusive. Clients and servers car]

T Shall implement the image return Shall be able to.parse jpt streams implement several variants.
type "jpt-stream"

R Shall implement image return type | Shall be able to handle raw incoming
llraw " data

N Shall implement additive explicit Variants N and S are not mutually
cache model manipulation requests exclusive and clients or servers cgn
using byte counts fully in profile.l implement both.
and up.

S Shall implement cnew, cclose and | Shall generate cnew field to establish
cid fields fully. Shallimplementa | sessions. Shall be able to cache data
persistent cache medel- between multiple requests.

C Shall be able to-transmit image Shall be able to parse an incremental | Variants M and C are not mutually
data in an iferemental codestream | codestream representation exclusive. A server or client can
representation. Shall implement implement more than one variantfat
the behaviour of client-preferences once. For the most efficient
"met¥a:incr". communications, servers should

M Shall be able to transmit metadata Shall be able to parse metadata-bins, implement C in the first instance,

) ; L supplemented by M. A server
and image data as boxes. Shall including image data encoded as L
: S operating in M only (and not C)
implement the metareq field in JPEG 2000 codestream boxes and - .
. . might not be able to efficiently
nrofile 1 and up_Shall implement nlacehalder haoxes
'the behaviour 6f client- r'eferences ' respond to view-window fimiting
nreta:oriq” P requests apart from those which
eta:zorigr. select codestreams.
Clients interested in retrieving image
data should at least implement
variant C.
J.3 Definition of profiles

Profiles define the set of request fields a server is expected to implement and support. An overview of the request fields
per profile is given in Table J.2. Generally, higher profiles require the server to support more advanced technology of the
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standard. A client generating requests from a lower profile can expect responses satisfying the request from a server that
belongs to an equal or higher profile.

Profiles provide a mechanism for clients to adapt their requests to the capabilities of the server. For this to be successful,
servers shall provide sufficient indication of their inability to satisfy a particular request within a profile. Upon discovering
that a server is unable to serve a particular request within a profile, a reasonable strategy for a client would be to restrict
future requests to those in a lower profile. The server can indicate its inability to satisfy a particular request as given by
the client by either issuing an error return code or, where applicable, by modifying the request and issuing appropriate
JPIP-response headers (see Annex D).

J.3.1 Profile 0: ""Basic Communication™

This profile provides a mechanism for basic communication of a request by a client and a response by a server. Only
basig upcmﬁuna omIPEG2600-Part=1codestreamsor-fitesare auppuﬁcd. Fhiscovers u'c“vt:ly of illlagc lcgiuua or-whole
images fitting to a particular display window size. Cache manipulations are not allowed in the request stream forprofjle 0.
The pnly fields the server is expected to support in profile 0 are:

target, type, target id, frame size, region offset, region size, len, pref (with restrictions), (all variants)

cid, cnew, cclose (additionally, in variant.S)

The Elient is required to be able to parse the data returned by the server and is required to handle’JPP, JPT or raw image
returp types according to their variant. Servers cannot be expected to honour the request for extended precinct of tile
databins, i.e., the "ptype" orthe "ttype™ field defined in C.7.3, Table C.4. Conformingrclients shall accept unaligned
mesdages; servers shall not be required to honour the "align™ request. The only client preference request pref that a
serv@r is required to satisfy within this profile is "concise™, see C.10.2.8, and "fiudTwindow", see C.10.2.2. Sefvers
in prpfile 0 variant S shall implement the fields cid, cnew and cclose, but only need to support a single channel per segsion.

J.3.7 Profile 1: ""Enhanced Communications""

Profile 1 extends profile 0 by requiring that servers support cache model manipulation requests, and the request cgn be
limited by layers or components. Depending on the profile variant, the.cache model is either explicitly communicated to
the derver by cache model requests in variant N or implicitly expected to be implemented by the server in varight S.
Profile 1 also extends Profile 0 to include the following additignal fields:

components, layers, wait, model (with restrictionsisee text), (all variants)
metareq (additionally, in variant M)

Profile 1 servers are also expected to handle additive cache model manipulation requests with explicit bin addressing and
byte|counts, i.e., the model field using explicit'\bin descriptors as defined in C.8.1.2. As in profile 0, servers in profile 1
varignt S shall implement the cid, cnew, cclose fields, but only a single channel per session needs to be supported. Sefvers
in prpfile 1 variant M shall additionally implement the metareq field.

J.3.3 Full profile

The [full profile provides capahilities beyond all lower profiles up to everything specified in this Recommendation |
Interpational Standard.

Table J.2 — Set of fields included in each profile

Profile 0:Basic Communications C 1:Enha_nce_d Full profile
ommunications
target yes yes yes
subtarget yes
fsiz yes yes yes
roff yes yes yes
Server support rsiz yes yes yes
field
comps yes yes
layers yes yes
len yes yes yes
tid yes yes yes
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Table J.2 — Set of fields included in each profile

Profile 0:Basic Communications Colrr:llrznnuh:igzci:%ns Full profile
metareq yes yes
ptype=ext,

ttype=ext yes
align yes
cnew yes (only one session) yes (only one per session) yes
Multi-channel cid yes (only one per session) yes (only one per session) yes
cclose yes yes yes
wait yes yes
qid yes
stream yes
Prg-emptive context yes
implicit model yes
tpmodel yes
mset yes
mal sazcehrﬁent model explicggdt?ﬁecgmr;ts e Al
align yes

Serer Control jpp-stream jpp-stream
Reqpest fields type jpt-stream jpt-stream All

raw raw
Client concise concise

Préferences pref fullwindow fullwindow Al

J4 Testing methodology

JPIP]interoperability testing is performed at databin level, i.e., on the data transmitted from server to client. This clause
provjdes a set of Rec. ITU-T T.80Q\} ISO/IEC 15444-1 example images and example JPIP requests, along [with
corrgsponding example response headers and data from the server. The response data from the servers are in the fofm of
jpp-liles and jpt-files, as described/in A.5.

J.4.1 Server conventions required for testing

All gxample streams have been created with the conciseness-pref client preference set to "concise™ and the
viewfwindow-pref ‘set-'to "fullwindow™. Resource constraints at the server might require a realistic server
implpmentation-tocrestrict requests that require too much data from the server at once. The example data provided|with
this ¢lause should not trigger such conditions for implementations targeted to state-of-the-art desktop computers| If a
servgr impleémentation includes means to restrict a request to limit resources below what is needed to perform the]test,
this fype, of processing needs to be disabled for the purpose of compliance testing. This clause does not introducg any

resolies hounde for tha anviranmant invuhich 2 carvar ic avnactad 0 Anarata
Hee-souhaSTHote-emAehRme Rt WHHeHa-Se e S Expecte ato-opetate-

J4.2 Server testing

Server testing is specific to a given variant and profile combination. Testing a JPIP server is performed by initiating JPIP
requests for data from an example image and comparing the data delivered by the server under testing with the example
responses according to the variant and profile using the algorithm described in J.4.3. To claim compliance to a specific
profile and variant, the server shall pass all server tests for this profile and all lower profiles using the specified variant.

Although JPIP servers are allowed to modify what they deliver, the example streams shall not be modified by the server
during testing.

NOTE 1 — Example streams for the JPP image return type have been created in such a way that each precinct of the example stream
consists of only one codeblock in each sub-band. Therefore, any transcoding is unnecessary, though insertion or removal of COM,
PLT, PLM and TLM markers is allowed within the context of this testing procedure.
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For the purpose of testing, the JPIP data that the server would send over a network shall be saved in the appropriate jpp- or
jpt-file format. Any wrapper such as HTTP response codes is excluded from these files.

The EOR codes concluding the communication shall be included in the file. The contents of these files are then compared
with the contents of the example responses. The response returned by a compliant server might, however, differ from the
example response.

Per the test procedure defined in J.4.3, the following differences with the example stream are allowed:
— Reordering of the databins within the response.

— Relocating the contents of metadata boxes into placeholder boxes.

—  Using equivalent encodings for the VBAS headers of the databins.

- ol bl o 1 £ 4 |y HY 1 lo-odal las. el () bl 4+ | - Py H H Ll H
— Ublllg d UTTIcrerit Ulcar\-up Ul 111ItdlUdia 1y plabCIIUIuCI JIT1S, [JIUVIUCU tiat tuie ICunDLCU Iciaddlda 15 Illbluuvd In
the response.

- Using stream-equivalent representations of metadata.

A ngrmative definition of which differences between the streams are acceptable is implicitly given bythe-test procqdure
in J.4.3.

NOTE 2 — A test tool (“vbasdiff.py") is provided in an electronic attachment to this Recommendation |{ntérnational Standarfl that
cpn be downloaded from https://handle.itu.int/11.1002/2000/7460 or https://standards.iso.org/iso-iec/15444/-9\ed-2/en alond with
ekample test data. The tool implements this test procedure and analyses the difference between twio server responses.

NOTE 3 — Servers can additionally provide stream equivalent representations; however, determining their correctness is ofitside
the scope of this annex; they are ignored by the testing methodology defined in J.4. Furthiermore, testing for JPIP conformance
hen applied to data that requires other placeholder flag values, for example as used in(Rec” ITU-T T.802 | ISO/IEC 15444-3, is
optside the scope of this annex.

J.4.3 Comparing server responses

This|clause defines a normative algorithm that compares the response €ata’of the server under testing with the example
respaonses provided by this Recommendation | International Standard:

Inclyded with the test stream set is a python test script (“vbasdiff.py") to perform this comparison implementing the
algofithm described in the following: The nature of the test dépends on the existence of the length field. If a len fig¢ld is
presgnt in the request, test only the size of the server respanse and the EOR code. Otherwise, perform the following four
stepq defined in detail later:

1) Parse the messages in the jpp- or jpt-files, testing their encoding and assigning them to bins.
2) Bring metadata-bins into canonical-form as defined in J.4.3.3.

3) Measure the amount of excess data.

4) Compare the fraction of.excess data to total data with a threshold.

J4.31 Comparing the size-of the server response

In cgse the request includes the‘len field, compare the length in bytes of the server response excluding any EOR megsage
with|the requested length..the size in bytes of this output is larger than the requested length, the comparison fails. [If no
data pxcept EOR was retured, the comparison fails. Then compare the EOR code of the tested stream with the EOR code
of the example streain, If the EOR code of the tested stream is neither 1 ("Image Done") nor 2 ("Window Done'}, see
Tablp D.2) nor equal to the EOR code of the example stream, the comparison fails. The EOR message body shgll be
ignofed.

NOTE — The'example streams contain similar requests with and without the len field.

J.4.3.2 Parsing stage

For test requests that do not include the len field, test and example data are parsed. The VBAS message headers shall be
decoded, first separating EOR messages from regular messages, and for regular messages, identifying the in-class
identifier, the message class, the codestream sequence number (CSn), the "final message bit" (bit 4, labelled "c" in
Figure A.3), the AUX value, if present, and the message offset and length. The message body shall then be inserted into
databins according to the message offset and message length field of the message header, where each bin is identified by
the triplet of bin class, in-class identifier and codestream sequence number. The mapping between message class and bin
class is given by Table A.2. It shall be acceptable if a later message replaces parts of the data delivered by a former
message, but it is not acceptable to deliver data that enlarges bins for which a final message has been received already.

First, EOR codes are compared. If the EOR code of the tested stream is neither 1 ("Image Done") nor 2 ("Window Done",
see Table D.2) nor equal to the EOR code of the example stream, the comparison fails. The EOR message body shall be
ignored.
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AUX values need either to be included in all messages contributing to a databin, or to be included in none. Otherwise,

the f

ile is ill-formed and the comparison fails. For each databin containing messages with AUX-values, the following

algorithm is used to assign an AUX value to the databin:

—  For precinct databins, the AUX value of the bin shall be the maximum of all AUX values found in all
messages contributing to the bin.

—  For tile databins, the AUX value of the bin shall be the minimum of all AUX values found in all messages
contributing to the bin.

NOTE — Messages containing AUX values do not occur in testing for profile 0 and 1.

J.4.33 Abstracting from the metadata-bin layout

In th

e next step, metadata-bins are brought into a canonical form in order to abstract from the particular way a server

brok|
that
miss
the fi

The

The

are g
placs
placs
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only

J.4.3

In th
the @
if an

b Up metadata Into placeholders. The messages contributing to a databin might not define all of its data; i1t can-happen
messages in the stream only define databins partially, and that it is acceptable that metadata-bins contain *holgs" of
ng data that have been relocated by the placeholder mechanism. Such regions are referred to as "missingbytes"” in
bllowing.

est script performs the following algorithm to reconstruct intermediate data from a jpp- or jpt-file:

—  Metadata-bin #0 is scanned in the test stream for incomplete box headers. Test afd“example streamg are
then made comparable by marking corresponding ranges as missing data in both. streams. The modified
streams are then checked for placeholder boxes. If the flags value of a placeholder box has its LSB set,
indicating that the OriglID is valid, the placeholder box will be handled\as“indicated in the next steps;
otherwise, it will remain in its unmodified form:

«  Ifthe databin referenced by the placeholder box is included in the’stream, the box will be replacgd by
the box header and bin contents referenced within.

«  If the databin referenced in the placeholder box is not included in the stream, the placeholder boy will
be removed, the box header in the placeholder box will'be inserted into the stream, and the byte fange
in the missing target bin will be marked as missing.data.

—  After metadata-bin #0 of test and example streams.have been parsed as above, all remaining metadatalbins
except bin #0 are removed from the stream.

bbove algorithm requires that the software performingithe comparison contains a database describing which hoxes
Liperboxes and which are plain boxes. This knowledge is required to be able to scan superbox contents correctlﬁ/ for
holder boxes. In the test procedure, it is of advantage not to include excess data in the response. Servers shouldl use
holders as appropriate to avoid excess data.~For profile 1 and above, every superbox has been replaced py a
holder box in the example streams. Example streams for profiles 0 have been created without placeholder boxeg and
the minimal amount of metadata, as defined in C.5, is present.

4 Comparing databins

b third step, all remaining databins shall be compared, locating for each bin-class, bin-l1d and CSn value in one stfeam
prresponding bin in the seeond stream: a metadata, tile or main header databin needs to be present in the test stfeam
j only if it is present inthe'example stream; otherwise, the comparison fails. An (extended or regular) precinct gr tile

datal

in needs to be presentand non-empty in the test stream if it is present and non-empty in the example strean). An

(extgnded or regular){recinct or tile databin either empty or non-present in the test stream needs also to be either empty

or ngn-present in the’example stream. If these conditions are not met, the comparison fails.

OTE - According to the clause above, it is equivalent not to transmit any message for a precinct or tile databin, or to crgate a
essage with o payload data. That is, even in concise mode JPIP servers have the freedom to signal tile or precinct databing that

cpntain fie-significant image data by transmitting messages of length zero — and thus to potentially increase the size of the oyerall
sfream»\By contrast, this freedom does not exist for main header, tile header or metadata bins. See A.3.6.1 for additional details

apout/metadata bins.

Datal

100

bins are compared as follows:

— If one of the databins carries AUX values, the other bin needs to carry AUX values. If both bins carry
AUX values, they need to be equal. Otherwise, the comparison fails. See J.4.3.1 for information on how
to compute the AUX value of a bin from the AUX values of the messages contributing to the bin.

—  If the example databin contains a message that indicates that the "last" byte of the bin has been included,
the corresponding databin in the stream under testing needs also to contain a message with such an
indicator. Otherwise, the comparison fails.

—  For all bin types except the main header databin and tile header databins, all defined bytes in the databins
being compared need to compare equal. Otherwise, the comparison fails. The number of excess bytes in
the test stream but not in the example stream is to be summed up.
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—  The main header databin and tile header databins are compared by decomposing them into marker
segments and comparing the marker segments independent of their order. All marker segments except
COM, PLT, PLM and TLM need to compare equal.

After comparing all databins, the amount of excess bytes N. measured in step three above shall be divided by the total
number of bytes in all bins N. If this quotient is above a threshold T, the comparison fails. For the example requests and
example responses currently defined in this Recommendation | International Standard, the threshold T shall be zero.

In order to test servers for compliance as defined in this annex, servers should operate in accordance with the concise
clause of the pref field, see C.10.2.8. Servers that do not operate in this way might still be compliant to this
Recommendation | International Standard, but their testing is beyond the scope of this annex.

J44 Client testing

Clieft testing is specific to a given variant. Compliance of clients shall be tested by feeding a provided example reésgonse
header and a jpp- or jpt-file for a particular variant and profile to the implementation under testing. The elient|then
procgsses this response. For the purposes of testing, the clients shall create files or codestreams compliant to
Rec.|/ITU-T T.800 | ISO/IEC 15444-1. This feature is not a mandatory requirement for a client to be compliant, but it is
requfred to perform testing. The created codestream or file shall then be compared with the example Codestream or file
provjded in this clause using the algorithm defined in the following. To claim compliance to variant, the client shall|pass
all cllient tests for the specified variant.

Comparing the example streams with the streams generated by the client is performed in\two stages: first compgring

metadata if it is present, and second comparing image data when available.

NOTE — The client testing procedure described here only tests the ability of clients to parse jpp or jpt streams successfully, gnd to
r¢generate a JPEG 2000 compliant file or codestream from such data. It does not test\thig’ability of clients to create requepts or
ekploit other capabilities offered by this Recommendation | International Standard.

J4Al Comparing metadata

If th¢ target is encoded in a JPEG 2000 file format, the contents of the boxes of the example file and the contents df the
boxes except for the codestream box(-es) generated by the test implementation are compared. The client is, howgver,
allowed to perform the following modifications:

— Include additional UUID boxes not present in‘the example stream.
— Reorder the boxes, provided this does not.change the semantics of the file.

Exclpsive of these modifications, the box contents.of test and example streams need to be identical. Otherwisg, the
comparison fails.

J.44.2 Comparing reconstructed image data

If the request that was used to generate the example jpp- or jpt-file included a request-field for a non-empty view-window,
the feconstructed image data shall-be' compared. The example stream and the codestream generated by the ¢lient
implementation are both decoded with a conformant JPEG 2000 decoder. The same implementation shall be usefl for
both|streams. The resulting images need to be identical on a pixel by pixel basis within the view window of the reduest,
or ele the comparison fails:Cemparison in this stage is to be performed as follows:

—  Set fx'£Xsiz-XOsiz and fy'=Ysiz-YOsiz where Xsiz,XOsiz and Ysiz, YOsiz are faken
from/the, S1Z marker of the relevant codestream.

—  Setox, oy and sx, sy to the region offset and region size of the view window that had been defingd in
the request, and set £x and £y to the frame size that had been defined in the request.

-\~ The region size sx' and sy "', and offset ox' and oy ', associated with the codestream image regioh are
then determined by:

(0):4 —{OX = J, oy Loy ny.

sx’ :[(sx+ox) -fflxl—‘—ox‘; sy’ :{(sy+oy)-%—|—oy‘

(-1

—  Compare all pixels in the reconstructed images constrained to the view window having the left, top image
corner ox' and oy' and having the dimensions sx' and sy '. All pixels within this region need to be
identical; otherwise, the comparison fails.
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