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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 me

mbers of

ISO or IEC participate in the development of International Standards through technical committees

tablished by the respective organization to deal with particular fields of technical activity. SO
téchnical committees collaborate in fields of mutual interest. Other international organizations, gove

nd non-governmental, in liaison with 1ISO and IEC, also take part in the work. In the field\of inf
téchnology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

mternational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part

The main task of the joint technical committee is to prepare International Standards. Draft Intg
Standards adopted by the joint technical committee are circulated to national badies for voting. Publi
an International Standard requires approval by at least 75 % of the national bedies casting a vote.

>

ttention is drawn to the possibility that some of the elements of this document may be the subject
ghts. ISO and IEC shall not be held responsible for identifying any or:all such patent rights.

-

IPO/IEC 15444-9 was prepared by Joint Technical Committee ISO/IEC JTC 1, Information ted
Subcommittee SC 29, Coding of audio, picture, multimedia_and hypermedia information, in collabora
TU-T. The identical text is published as ITU-T Rec. T.808.

BO/IEC 15444 consists of the following parts, underthe general title /Information technology — JR
nage coding system:

-

-+ Part 1: Core coding system

-+ Part 2: Extensions

-+ Part 3: Motion JPEG 2000

-+ Part 4: Conformance testing

—+ Part 5: Reference.software

-+ Part 6: Compaund image file format
—+ Part 8~Sécure JPEG 2000

-+ Part-9: Interactivity tools, APIs and protocols

and IEC
rnmental
ormation

D .
rnational
Cation as

of patent

hnology,
tion with

EG 2000

L —part 11 Wireloss JREG-2000

— Part 12: ISO base media file format
The following parts are under preparation:
— Part 10: Extensions for three-dimensional data and floating point data

— Part 13: An entry level JPEG 2000 encoder

© ISO/IEC 2005 — All rights reserved
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Introduction

ITU-T Rec. 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

retransmi

appropriafe for a given application without decoding.

The purp
interactiv

allows a ¢lient to request only the portions of an image (by region, quality or resolution level) that are applicable to the)
client's ndeds. The protocol also allows the client to access metadata or other content from the file.

Any orgahization contemplating the use of this Recommendation | International Standard should carefully consider its
applicabi]inty.

The Inte

Internatiopal Electrotechnical Commission (IEC) draw attention to the fact that it is claimied that compliance with this|
Recommgndation | International Standard may involve the use of a patent.

The ITU,

The holdpr of this patent right has assured the ITU, ISO and IEC that\he”is willing to negotiate licences under
reasonablg and non-discriminatory terms and conditions with applicantssthroughout the world. In this respect, the
statement| of the holder of this patent right is registered with the ITU, ISO and IEC. Information may be obtained from

the comp

Attention|is drawn to the possibility that some of the elements. of this Recommendation | International Standard may be

the subje

identifyinlg any or all such patent rights.

viii

bsion, storage, display, or editing. This access allows storage and retrieval of compressed 1mage datal

bse of this Recommendation | International Standard is to provide a network protocol that allows for the
b and progressive transmission of JPEG 2000 coded data and files from a server to a client. This)protocol

ational Telecommunication Union (ITU), the International Organization fer~\Standardization (ISO) and

ISO and IEC take no position concerning the evidence, validity and scépe of this patent right.

inies listed in Annex M.

t of patent rights other than those identified in Anuex M. ITU, ISO and IEC shall not be held responsible for

© ISO/IEC 2005 — All rights reserved
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INTERNATIONAL STANDARD
ITU-T RECOMMENDATION

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

1 Scope

This|Recommendation | International Standard defines, in an extensible manner, syntaxes and methods for{the remote
interfogation and optional modification of JPEG 2000 codestreams and files in accordance with their definition ih the
following parts of ISO/IEC 15444:

— ITU-T Rec. T.800 | ISO/IEC 15444-1:2004 and its definition of a JPEG 2000 codestream and JP} file
format.

—  the JPEG 2000 family of file formats as defined in further parts of ISO/IEC ¥5444.

In this Recommendation | International Standard, the defined syntaxes and methods are, referred to as the JPEG R000
Interpctive Protocol, "JPIP", and interactive applications using JPIP are referred to as\"'JPIP systems."

JPIP| specifies a protocol consisting of a structured series of interactions between a client and a server by meafs of
whigh image file metadata, structure and partial or whole image codestreams‘may be exchanged in a communications
efficlent manner. This Recommendation | International Standard includes-definitions of the semantics and values fo be
exchpnged, and suggests how these may be passed using a variety of existiig network transports.

WitH JPIP, the following tasks may 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 followingselements from a variety of containers, such as JPEG R000
family files, JPEG 2000 codestreams aiid other container files:

»  selective data segments;
*  selective and defined structures;

»  parts of an image or its related metadata.

2 Normative referenees

The [following Recommenddtions and International Standards contain provisions which, through reference in this|text,
consfitute provisions of'this Recommendation | International Standard. At the time of publication, the editions indifated
werd valid. All Reeommendations and Standards are subject to revision, and parties to agreements based on this
Recqmmendationy)dnternational Standard are encouraged to investigate the possibility of applying the most rgcent
editipn of the Recommendations and Standards listed below. Members of IEC and ISO maintain registers of currently
valid International Standards. The Telecommunication Standardization Bureau of the ITU maintains a list of currently
valid ITY-T Recommendations.

— ITU-T Recommendation T.800 (2002) | ISO/IEC 15444-1:2004. Information technology — JPEG P000
image coding system: Core coding system.

—  ITU-T Recommendation T.801 (2002) | ISO/IEC 15444-2:2004, Information technology — JPEG 2000
image coding system: Extensions.

—  ITU-T Recommendation T.802 (2005) | ISO/IEC 15444-3:2005, Information technology — JPEG 2000
image coding system: Motion JPEG 2000.

—  ISO/IEC 15444-6:2003, Information technology — JPEG 2000 image coding system — Part 6: Compound
image file format.

— IETF RFC 768 (1980), User Datagram Protocol. Available from World Wide Web:
<http://www.ietf.org/rfc/rfc0768.txt>.
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— IETF RFC 793 (1981), Transmission Control Protocol. Available from World Wide Web:
<http://www.ietf.org/rfc/rfc0793.txt>.

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

— IETF RFC 2234 (1997), Augmented BNF for Syntax Specifications: ABNF. Available from World Wide
Web: <http://www.ietf.org/rfc/rfc2234.txt>.

— IETF RFC 2396 (1998), Uniform Resource Identifiers (URI): Generic Syntax. Available from World
Wide Web: <http://www.ietf.org/rfc/rfc2396.txt>.

— IETF RFC 2616 (1999), Hypertext Transfer Protocol — HTTP/I1.1. Available from World Wide Web:
<http://www.ietf.org/rfc/rfc2616.txt>.

3 Definitions

For the purposes of this Recommendation | International Standard, the following definitions apply.

3.1 JPEG 2000 Part 1 definitions

The [definitions defined in clause 3 of ITU-T Rec. T.800 | ISO/IEC 15444-1:2004 and clause 3' of ITU-T Rec. T.BO1 |
ISOQIEC 15444-2:2004 also apply to this Recommendation | International Standard.

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

3.2.1 Connection: A transport layer virtual circuit established between two programs for the purpode of
communication.

3.2. Entity: The information transferred as the payloadiof'a request or response. An entity consisfs of
metainformation in the form of entity-header fields and content in,the form of an entity-body.

3.2. Proxy: An intermediary program which acts as both a server and a client for the purpose of making requests
on bghalf of other clients. Requests are serviced internally or by passing them on, with possible translation, to pther
Servgrs.

3.3 JPIP definitions

The [following definitions are used within' this Recommendation | International Standard. In some cases, fhese
defifjitions differ from those used in other standards and/or Recommendations.

3.3. cache (client-side): The cache on the Client is the storage of the JPIP data-bins. The Client may hgve a
limited cache and may have to purge cached JPIP data-bins from time to time.

3.3. cacheable: A response is cacheable if a cache is allowed to store a copy of the response message for use in
answering subsequent réquests. Even if a resource is cacheable, there may be additional constraints on whether a gache
can yse the cached copy for a particular request.

3.3. cache-model (server-side): The server's estimation of the portions of the data-bins available in the cljent's
cachp. The sérver may add items to its estimation of the client's cache because it assumes successfully delivery, or
becapise it has'received acknowledgements of transmitted data, or because of cache-model update statements.

3.3. channel: A mechanism for grouping requests and responses such that only one request/response is activ¢ at a
time within the group. Multiple simultancous requests and responses require multiple channels.

3.35 client: A program that establishes connections for the purpose of sending requests.

3.3.6 codestream image region: The codestream image region is the intersection between the image and the region
defined by the Offset and Region Size. The codestream image region may be empty (no area).

3.3.7 data-bin: A set of bytes of the same type of data which may be partially delivered.

3.3.8 incremental-codestream: The representation of the codestream as a collection of data-bins (main header, tile
header, precinct or tile data-bins) having the same codestream identifier.

3.3.9 JPIP index table: A file format box which provides information about the location of portions of a file or
codestream.
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3.3.10 logical target: A specific representation of specific original named resource, or a byte range from that
specific original named resource, to which the JPIP request is directed. This specific representation might be transcoded
from the original named resource.

3.3.11 message: A set of bytes from a single data-bin and the header identifying those bytes and the data-bin.
3.3.12 raw-codestream: The representation of the codestream as a single metadata-bin.

3.3.13 request: A group of fields and values sent from the client to the server to obtain portions of an image or
metadata.

3.3.14 resource: A network data object or service that can be identified by a URI. A HTTP target.

3.3.15 response: The bytes sent from the server to the client after receiving a request.

3.3.16 server: An application program that accepts connections in order to service requests by sending, [back
respgnses. Any given program may be capable of being both a client and a server; use of these terms refers.only tp the
role peing performed by the program for a particular connection, rather than to the program's capabilities irf general

3.3.17 session: A collection of requests and responses applying to the same resource for which the server maintdins a
cachp model.

3.3.118 session-based: Where the server maintains a cache model.
3.3.19  stateless: A single request where the server does not make use of a cache-model in determining the respohse.

3.3.20 target: The logical identification of JPIP data. The name of the main target,(often the name of a file oh the
servgr).

NOTE — JPEG 2000 files or codestreams may be available in multiple representations (€.g., return type, precinct size) or vary in
ofher ways, each identified as a unique logical target.
3.3.21 tile header: All tile-part headers for a specific tile.

3.3.22 view-window: The portion of the image data the client\desires, as expressed by the combination of the
following fields that appear in the request: Region Size, Offset; Frame Size, Codestream, Codestream Comtext,
Sampling Rate, ROI and Layers. The view-window is often sidller than the whole image data. If a view-wind¢w is
impljed but not specified, then it shall be taken as a view-window on the entire imagery data of the logical target.

34 Symbols

For the purposes of this Recommendation | International Standard, the following symbols apply. The symbols defined in
clauge 4 of ITU-T Rec. T.800 | ISO/IEC 15444-1:2004 and clause 4 of ITU-T Rec. T.801 | ISO/IEC 15444-2:2004 also
apply to this Recommendation | International) Standard.

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

fx x-axis ffamie size for client request view-window

fy y-axisArame size for client request view-window

£x! x4axis frame size for suitable codestream resolution

fy! y-axis frame size for suitable codestream resolution

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

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

Heog ThecodestreanT height as Tecorded T tie tmmage Header (itdry box (see Ammex 1-5-371of TTU-T

Rec. T.800 | ISO/IEC 15444-1:2004)

Heomp The height of the composited result, supplied in the JPX composition options box (see
Annex M.11.10.1 of ITU-T Rec. T.801 | ISO/IEC 15444-2:2004)

Hreg The height of the compositing layer, as it appears on the compositing layer registration grid
HSinst The cropped height

Htinet The composited height

1 A unique identifier of the precinct within its codestream
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N,

num components

num tiles

ox
ox'
ox"

oy

Is the number of decomposition levels

The number of components encoded

The number of tiles in the codestream

x-axis offset for client request view-window
x-axis offset for suitable codestream region
Modified jpx x-axis offset for suitable region

y-axis offset for client request view-window

oy'
oy [1]

sx
sx!

lel

WC omy

Wred
Ws;
Wt

XC;

XO0;

X0 ¢

hst

hst

hst

hst

XOsiz

y-axts-offsetfor-suttable-eodestreamregton

Modified jpx y-axis offset for suitable region

Resolution level

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

x-axis size for suitable codestream region

Modified jpx x-axis size for suitable region

y-axis size of client request view-window

y-axis size for suitable codestream region

Modified jpx y-axis size for suitable region

An index (starting from 0) of the tile to which the precinct belongs

The codestream width as recorded innthe Image Header (ihdr) box (see Annex 1.5.3.1 of T’
Rec. T.800 | ISO/IEC 15444-1:2004)

The width of the compositéds Tesult, supplied in the JPX composition options box
Annex M.11.10.1 of ITU;T Rec. T.801 | ISO/IEC 15444-2:2004)

The width of the compositing layer, as it appears on the compositing layer registration grid
The cropped width
The comppsited width

The x-axis cropping offset supplied via the relevant instruction (see Annex M.11.10.2
ITU~DRec. T.801 | ISO/IEC 15444-2:2004)

The x-axis compositing offset, described via the relevant compositing instruction
Annex M.11.10.2.1 of ITU-T Rec. T.801 | ISO/IEC 15444-2:2004)

The x-axis codestream registration offset

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

[U-T

(see

1 of

(see

S1Z

XRreg

Xsi

z

XSreg

Ycinst

I'he X-axis codestrecam registration sampling Tactor, described at the beginning Of

any

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

15444-2:2004)

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 registration box

(see Annex M.11.7.7 of ITU-T Rec. T.801 | ISO/IEC 15444-2:2004)

The y-axis cropping offset supplied via the relevant instruction (see Annex M.11.10.2
ITU-T Rec. T.801 | ISO/IEC 15444-2:2004)
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YOinst The y-axis compositing offset, described via the relevant compositing instruction (see
Annex M.11.10.2.1 of ITU-T Rec. T.801 | ISO/IEC 15444-2:2004)

YO.eg The y-axis codestream registration offset

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

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

codestream registration box (see Annex M.11.7.7 of ITU-T Rec. T.801 | ISO/IEC
15444-2:2004)

Ysiz The height of the reference grid of the relevant codestream's SIZ marker segment
YS:ig The y-axis registration precision described at the beginning of any codestream registratior) box
(see Annex M.11.7.7 of ITU-T Rec. T.801 | ISO/IEC 15444-2:2004)
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
1P Internet Protocol
JP3D JPEG 2000 Part 10: 3-D and floating point data
JPIP JPEG 2000 Interactive Protocol
JPP JPIP Precinct
JPSEC JPEG 2000 Part 8: Secure JPEG-2000
JPT JPIP Tile-part
JPWL JPEG 2000 Part 11: Wireless
JTC 1 Joint Technical Committee 1
MTF Modulation Transfer Function
PDF Portable Dotument Format
SC 29 Sub-Comntittee 29
SVG Scalable Vector Graphics
TCP Trarismission Control Protocol
UDP User Datagram Protocol
UuID Universal Unique Identifier
VBAS Variable-length Byte Aligned Segment
WG 1 Working Group 1
XHTML Extensible HyperText Markup Language
XML Extensible Markup Language
5 Conventions

5.1 ABNTF rules

This Recommendation | International Standard uses the ABNF notation defined in RFC 2234, including the core ABNF
syntax rules: ALPHA (letters), CR (carriage return), CRLF (Internet standard newline), CTL (control characters),
DIGIT (decimal digits), HEXDIG (hexadecimal digits), LF (line feed), LWSP (linear white space) and SP (space). For
the purposes of this Recommendation | International Standard, the following ABNF rules also apply.
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NZDIGIT = %x31-39 ;1-9
UPPER = %x41-5A s A-Z
LOWER = %x61-7A ;a-z

UINT = 1*DIGIT

NONZERO = *"0" NZDIGIT *DIGIT
UINT-RANGE = UINT ["-" [UINT]]
UFLOAT = 1*DIGIT ["." 1*DIGIT]
ENCODED-CHAR = "%" HEXDIG HEXDIG
UUID = 16(HEXDIG)

This
PAT]
that

techy

UIN
two
only

valug.

A nymerical value immediately preceding an ABNF element refers to a repetitien’ of the parameter that follow
ber, for the number of times given by the numerical value, with no intervening spaces between each occurrencg.

num

The
sepa

The
sepa

5.2

box
num
char
placq
char.

tyDp

box
refer

5.3

TOKEN = 1*(ALPHA / DIGIT/"." /" ")

Recommendation | International Standard also defines PATH, representing a file or pathname. In the géneral
H values may contain any character, although for a given server architecture, the server shall reject-any’chara
hre not legal on that particular server. In addition, PATH shall be properly encoded as specified by the tran|
lology.

T - RANGE specifies a range of integer values. The first integer in the range specifies the beginning of the ran
alues are specified, the first and second values specify the inclusive beginning and énding limits to the ran
the first value and the "-" character are specified, the range includes all values greater than or equal to the

construct "1#" refers to one or more repetitions of the parametér)that follows, each occurrence of whi
rated by a comma.

construct "1$" refers to one or more repetitions of the parameter that follows, each occurrence of whi
fated by a semicolon.

File format ABNF rules
compatibility-code = 4 (ALPHA / DIGIT / " " / ENCODED-CHAR)
box-type = 4 (ALPHA / DIGIT / <" / ENCODED-CHAR)
box-type-list = "*" / 1#(koxX-type)

eric (A..Z, a..z or 0..9), the character is written directly into the string. If the character is a space (0x20), thet
cter shall be encoded as thewunderscore character (" "). For any other character, a 3-character string is written
, consisting of a percent character ("%") followed by two hexadecimal digits representing the value o
icter from the box type-in hexadecimal. The compatibility-code is encoded the same way that a b
e is encoded.

-type-1isk specifies a list of box types. If the value of a box-type-1ist field is "*", then the
5 to all bax types.

Key to graphical descriptions of boxes (informative)

case,
cters
sport

be. If
pe. If
first

5 the

Ch is

Ch is

-type specifies the four characters of the box type. For each character in the box type, if the character is a|pha-

that
in its
[ the
OX -

field

The description 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 rectangle is proportional to the number of bytes in the parameter. A shaded rectangle (diagonal stripes) indicates that
the parameter is of varying size. Two parameters with superscripts and a grey area between indicate a run of several of
these parameters. A sequence of two groups of multiple parameters with superscripts separated by a grey area indicates
a run of that group of parameters (one set of each parameter in the group, followed by the next set of each parameter in
the group). Optional parameters or boxes will be shown with a dashed rectangle.

The figure is followed by a list that describes the meaning of each parameter in the box. If parameters are repeated, the
length and nature of the run of parameters is defined. As an example, in Figure 1, parameters A, B, C and D are 8, 16,
32 bit and variable length respectively. The notation E’ and EN' implies that there are N different parameters, E', in a
row. The group of parameters F’ and F*', and G® and G™' specify that the box will contain F°, followed by G°,
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followed by F' and G', continuing to F™' and GM' (M instances of each parameter in total). Also, the field D is
optional and may not be found in this box.

In addition, in a figure describing the contents of a superbox, an ellipsis (...) will be used to indicate that the contents 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, may be found in place of the ellipsis.

Run of N Run of M sets
parameters of parameters
6-bit W o O\
Lo | | | | | |
B C D EO EN—I FU GU FM—I GM—]
A 32-bit 64-bit Variable size T.808_Fo1

8-bit

Figure 1 — Example of the box description figures

For ¢xample, the superbox shown in Figure 2 must contain an AA box and a BB box, and the BB box must folloy the
AA pox. However, there may be other boxes found between boxes AA and BB. Dealing with unknown boxes is
discyssed in Annex 1.8 of ITU-T Rec. T.800 | ISO/IEC 15444-1:2004.

T.808=F02

AA BB

Figure 2 — Example of the superbox\description figures

6 General description

6.1 JPIP protocol

This| Recommendation | International Standard describes the syntaxes and methods that are used when a clignt is
accepsing JPEG 2000 compressed imagery and imagery related data residing on a JPIP-enabled server. [This
Recgmmendation | International Starnidard enables the flexibility and functionality intended in ITU-T Rec. T.800 |
ISONEC 15444-1:2004 to be realized across multiple client/server transports.

JPIP|defines the interactive protoeol to achieve the efficient exchange of JPEG 2000 imagery and imagery-related [data.
The protocol defines the Client*Server interactions based on a client request and server response as shown in Figyre 3.
This| Recommendation | \International Standard defines the JPIP client requests and the JPIP server responses.
HTTP/1.1 (RFC 2616);FCP (RFC 793) and UDP (RFC 768) are shown as examples of possible transports for JPIP.
The |client uses a{Vi€w-Window request to define the resolution, size, location, components, layers, and pther
paraeters for the”image and imagery related data that is requested by the client. The server responds by delivering
imagdery and imagery-related data with precinct-based streams, tile-based streams, or whole images. The protoco] also
allows for thenegotiation of client and server capabilities and limitations. The client may request information abojut an
image as“defined in JPIP index tables from the server, which enables the client to refine its View-Window requgst to
image specific parameters (e.g., byte range requests). The server's cache model is based on the capabilities defingd by
the client and the statefulness of the session.
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Server Client
Display
Image Metadata
Metadata Client Capabilites
Server Capabilities Data Limits
JPP-or JPT-streams
Cache Model* HTTP, TCP, UDP Lot
* Only if State is present T.808_F03

Figure 3 — JPIP protocol overview

This
Stan
othe

Prov]
ITU-

isions

JPIP

HTTP

TCP UDP

T.808_F04

Figure 4 — JPIP protocol stack

have been included for the extension of the JPIR ‘protocol to support the current JPEG 2000 Stand

T Rec. T.802 | ISO/IEC 15444-3, Motion JPEG 2000, and ISO/IEC 15444-6, Compound Documents, an

futuge parts of JPEG 2000 (currently JP3D, JPSEC, and IPWL).

6.2

This
Each
Servg
desc

Purpose

Recommendation | International Standard defines the syntax and methods required for both the client and sg
annex defines a component that is required to achieve interoperability and functionality between the clien
r over several transports. Each ‘annex may be a requirement of the client, server, or both. The annexe
[ibed below.

Annex A describes-the tile-based and precinct-based streams that are required for both the client an|
server. The seryer is required to produce compliant JPP- and JPT-streams and understand uploaded
and JPT-stteams. The client is required to understand and properly decode these streams ai
responsible’for producing compliant streams when uploading partial imagery to the server.

protocol can be used over several different transports as shown in Figure 4. This Recommendation | Ifiternational
lard includes informative annexes on the use of JPIP protocol over HTTP and TCP, and provides suggestior]
example implementations.

s for

ards:
 the

rver.
and
5 are

d the
JPP-
d is

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

elient and server.

Annex C defines the client request syntax. The client shall produce compliant requests and the s
shall be able to understand and respond to all compliant requests.

Crver

Annex D defines the server response syntax. The server shall produce compliant responses and the

lient

shall be able to understand compliant responses.

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

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

different transport protocols.

Annex I defines the indexing information syntax contained in a JPEG 2000 box that can be used
client and server to more efficiently access imagery and imagery related data.

Annex J defines how this standard can be extended through registration.

by a

Annex K describes several examples of using this Recommendation | International Standard for several

different applications.
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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. Clients shall support all normative requests types.

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. Servers shall support all normative request types.

While it is intended that this Recommendation | International Standard should be implemented such that imagery data is
requested on the basis of client-side application requirements in efficient JPIP requests, no conformant behaviour is
defined.

Equdlly, imagery data should be served on the basis of efficient JPIP server responses, minimizing the amount of-s¢rved
data|outside the client's signalled interests and redundant data already in possession by the client. Howevel, no
confprmant behaviour is defined.

It is pxpected that server applications may reduce efficiency by sending additional data or redundant data“dependifg on
the fgetwork quality-of-service. Such implementation decisions are application-specific and provide the JPIP system
with[high utility. However, this Recommendation | International Standard does not define confarmance for enginepring
thes¢ implementation decisions.
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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)

Al 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 JP jG ZGGG ﬁ‘lC Ul bUdCbthdlll. Edbll lllCDDQEC ib bUlll}JlC‘LUly bC‘lf‘L‘lebli‘UiIIé, SU Lildl lllC bC\iuClle Uf uwbbagco 111 y be
termfnated at any point and messages may be re-ordered subject to minimal constraints without losing their an€ahing.
For these reasons, JPP-stream and JPT-stream media types are useful for JPIP servers and the JPIP protocol(sydesigned
with|these media types particularly in mind. This annex defines the JPP-stream and JPT-stream media types without
reference to the JPIP protocol.

Contiguous codestream box another box
'\"’
JPEG Q/C)
2000 file N
N
\ \ T N\
N\
N\,
N\
N
N
N
N
v
examples main recingts
ples pree metadata
of data-bins header or tiles
r A} \\ \\\ \\ \ 1 A \
1 1 1 \ <~ 1 \ v 1 n \
R T R b A A
1 ! 1 A N N 1 \ \ 1 Y \
1 I I \ \\ \\ N N 1 \\ \\ 1 1 \\ \\
1 1 1 \ WO NN ! \ \ ! F \
examples
of messages
— e P ‘r—',‘/’—’ ’—';
an example
stream
T.808_FA.1

Figure A.1 — Examples of a JPEG 2000 file, JPIP data-bins and JPIP-stream relationships (after G.J. Colyer|and
R.A. Clark, IEEE Trans. Consumer Electronics, 49 (2003), pp. 850-854)

Figuke- A1 isanillustrative example of the relationship between the bit-streams from-a JPEG 2000 file JPIP datalbins,
and a JPIP stream. The figure shows the main header colour coded red, 2 precincts with packets coded in shades of
orange-yellow and green, and a meta-data box coded blue. Self-describing JPIP messages are formed from these data-

bins and concatenated to form a JPIP stream.

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 may be implemented for wireless-based applications.

10 ITU-T Rec. T.808 (01/2005)
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A2 Message header structure

A.2.1 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

76 543210 761543210 76 543210 761543210
T T T 177 T T T 177 T T T 1771 T T T 1771
[IX XX XXXX|[IHHXXXXXXX| eee [[IXXXXXXX[|[0[XXXXXXX

T.808_FA.2

Figure A.2 — VBAS structure

The message header serves to identify the particular data-bin and byte range which is representédiby the message pody.
Message headers can take an independent form and a dependent form. The independent form is a long form where the
mesdage 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 headers” of previous messages;|their
decoding is dependant on the previous message. Applications may choose to use the.long form message headers; fhese
mesgages can be rearranged in any arbitrary order. Alternatively, applications,may use the shorter form megsage
headgrs that do depend on previous message headers; these are shorter messages-but will create erroneous results {f the
mesgages are not arranged in the correct sequence when decoded. It isd@n application decision whether or ngt the
sequpnce ordering of received messages can be assumed to be reliablefand, 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-ID [, Class] [, CSn], Msg-@ffset, Msg-Length [, Aux]

The pxistence of the Class and CSn VBASSs are determined by 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
header.

The Bin-ID VBAS serves several roles. Bits 6-arnd 5 of the first byte of the Bin-ID VBAS, labelled 'b' in Figure|A.3,
indidate whether the Class and CSn VBASS are present in the message header. Table A.1 defines the bit values afd its
meaning.

Bit 4 of the first byte of the Bin-ID-VBAS, labelled 'c' in Figure A.3, indicates whether or not this message contairls the
last Byte in the associated data-bin:~0' means it is not the last byte in the data-bin; '1' indicates that it is the last byte in
the data-bin. Receiving a megsage with this bit set allows determination of the length of the complete data-bin, althpugh
it dops not imply that the ¢omplete JPP-stream or JPT-stream contains sufficient messages to assemble all of the pytes
from that data-bin.

The femaining 4 bitg.of the first byte and the 7 low order bits of any remaining bytes in the Bin-ID VBAS (labellgd 'd'
in Flgure A.3) form an "in-class identifier", which is used to uniquely identify the data-bin within its class, ifi the
manfer described in A.2.3.

MSB LSB

7 6 5 4 3 2 10 7 65432 1 0 765432 10

I T 1T 1T 17T T T T 1T 1771
alb blc|d d d d{|a|d d d d ddd||lajld dddddd eee

T.808_FA.3

Figure A.3 — Bin-ID VBAS structure

ITU-T Rec. T.808 (01/2005) 11


https://standardsiso.com/api/?name=81273ea675e12269021e207b7da1ad1e

ISO/IEC 15444-9:2005 (E)

Table A.1 — Bin-ID additional VBAS indication

In.dicator 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 least 51gn1ﬁcant 7 bits of each byte of the VBAS in blg endian order If the Class VBAS is

The
code
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foun|
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A2,
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show
of m|

valug.

Clas
unre

Exte
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mess
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code
in th

Sn VBAS, if present, identifies the index (starting from 0) of the codestream to which the data-binybelongs
stream index is formed by concatenating the least significant 7 bits of each byte of the VBAS in big-endian d

CSn VBAS is not present, the codestream index is unchanged from the previous message\f CSn VBAS i
nt and there is no previous message, the codestream index is 0.

sg-Offset and Msg-Length VBAS's each represent non-negative integer values, formed)by concatenating the
icant 7 bits of each byte in the VBAS in big-endian order. The Msg-Offset integer.idéntifies the offset of the
s message from the start of the data-bin. The Msg-Length integer identifies the total number of bytes in the bo
hessage.

Aux VBAS may be present. Its presence, and meaning if present, is determined by the message class iden
H within the Bin-ID VBAS, as explained in A.2.2. If present, the AuXx VBAS represents a non-negative in|
b, formed by concatenating the least significant 7 bits of each byte in'the VBAS in big-endian order.

OTE — The information in the Aux VBAS cannot affect the length of the.message body.

?  Message class identifiers

message class identifiers defined by this Recommendation | International Standard are the non-negative int
n in Table A.2. The interpretation of the data-bin clgsses to which they refer is described in A.3. All other v,
essage class identifier are reserved, and the associated messages should be skipped by decoders not recognizin

5 identifiers are chosen such that an Aux ¥BAS is present if and only if the identifier is odd. This property a
tognized message headers to be correc¢tlysparsed and the contents skipped.

hded precinct data-bin messages have exactly the same interpretation as non-extended precinct data-bin mes
hey refer to exactly the same-precinct data-bins. The extended precinct messages include an Aux VBAS W

age were combined withall previous bytes of the same precinct. If this message also contains the last byte g
bin, the Aux VBAS Gndicates the total number of quality layers associated with the precinct in the ori
stream. Otherwise, the*Aux VBAS indicates the quality layer to which the byte immediately following the last
e message belongs. The information in the Aux VBAS may be useful to certain clients.

Table A.2 — Class identifiers for different data-bin message classes

Class
fiers

The
rder.
5 not

least
data
ly of

tifier
teger

Pgers
hlues
o the

lows

ages
hich

ifies the number of complete packets (quality layers) which would be available for the precinct if the bytes i this

f the
binal
byte

i dlgzs':pr 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
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n such that, in all components for which (N, — n) is non-negative, resolution level (N, — n) and all lower resolution
levels 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 may 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
may have been completed, but this cannot be determined from the message header. The information in the Aux VBAS

may

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 £ is the number of bytes in the VBAS.

This
A3

A3

A.3.

Datal
prec
bin,

A3.
A3.

Prec
prec

whete:
I is the unique identifier of the precinct within its codestream;
t  isthe index (starting from 0) of the tile to which the precinct belongs;
¢ isthe index (starting from 0) efithe image component to which the precinct belongs;
s is a sequence number which'identifies the precinct within its tile-component.
WitHin each tile-component, precinets are assigned contiguous sequence numbers, s, as follows. All precincts d

lowe
raste
scan

It follows that a precinetidentifier of 0 refers to the upper left hand precinct from the LL sub-band of image comp

0in
Each
with
PPM
prec

provides a description of the various data-bin classes, along with the corresponding in-class identifiers.

Data-bins

| Introduction

Lbins contain portions of a JPEG 2000 file or codestream data. These may be based on imagery elements, su
nct-based data, tile-based data, and headers. They may also be based on metadata. Whatever the content of a
pach data-bin is treated as an individual bit-stream.

] Precinct data-bins

P.1 Precinct data-bin format

nct data-bins appear only within the JPP-stream media-type. Edch) precinct data-bin corresponds to a
nct within a single codestream. The in-class identifier is defined by¢Equation A-1.

I =t+(c+sxnum_components) X num_tiles

st resolution level (that containing only the LL sub-band samples) are sequenced first, starting from 0, follow
r-scan order. The precinets from each successive resolution level are sequenced in turn, again following a r{
order within their resolution level.

ile 0.

precinct data-bin corresponds to the string of bytes formed by concatenating all codestream packets, com
all relevant’packet headers, which belong to the precinct. It is conceivable that packet headers will be packed
or PRT marker segments which shall then belong to main header or tile header data-bins, in which cas
nct-data-bin would hold only packet bodies. In any event, the precinct data stream should coincide wit

word represents an unsigned integer which serves to uniquely identify the data-bin within its class and codestjeam.

Ch as
data-
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progression sequences (CPRL, PCRL or RPCL).
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i Length = 84 J

Byte 0 56 136 220 317
| | | | |
| | | | |

Precinct data-bin 3 Layer 0 Layer 1 Layer 2 Layer 3

(Case A) o Offset = 107 Message body !
I Length = 165! - |
(Case B) @ Offset = 136 »  Message body i
i

A3.
Figu

For
mess
by th

(Cas
Non-

The
CSn
of th
byte
indid
indig
cong|

Extenpded header: 01000011 00000001 011Q%*011 10000001 00100101 00000011 XXXXXXXX ...

(Cas
Non-
Exteq
(Cas
Non-|

{Ease-E) ® Offset= 130 Messarebody

i Length = 181 | T.808_FAY

\ 4

Figure A.4 — Example precinct data-bin

2.2 Precinct data-bin example (informative)
Fe A.4 shows an example precinct data-bin (in-class identifier 3) with 4 quality layers (or packets).

Case A, B and C, the message header is shown below, based on the extended and\ion-extended precinct dat]

age structures. The underlined data denotes the Aux VBAS to identify the nunber of layers which are comp
e message.

e A)

bxtended header: 00100011 01101011 10000001 00100101 #XRXXXXX ...

nitial 0 bit indicates only one byte is used in the Bin-ID VBAS.\The next two bits ("01") indicate that no Cl3
'VBAS is present. The next "0" bit indicates that the data-bin*is-not completed by this message. The remaining
e first byte ("0011") indicate that the bin-ID is 3. The first’bit of the second byte indicates that there is only
used in the Msg-Offset VBAS. The next 7 bits ("110101L") mean that the offset is 107. The first bit of the 3rd
ates that both this byte and at least the next byte are-part of the Msg-Length VBAS. The 0 bit starting the 4th
ates that it is the last byte of the Msg-Length VBAS. Thus all the low order bits from the 3rd and 4th byte
ptenated to determine the length. In this case, "0000001 0100101" = 165.

e B)

extended header: 00100011 10000001 00001000 01010100 XXXXXXXX ...

ded header: 01000011 00000001 10000001 00001000 01010100 00000011 XXXXXXXX ...
e C)

bxtended header: 001¥0011 10000001 00001000 10000001 00110101 XXXXXXXX ...

h-bin
leted

Ss or
b bits
one
byte
byte
S are

Extenpded header: 03010011 00000001 10000001 00001000 10000001 00110101 00000100 xxxXXXXXH ...

Note
"con

A.3.

that since the’tesponse data contains the last byte of the data-bin in Case C, the Bin-ID VBAS indicates that 1
Ipleted"_message.

J Tile header data-bins

tis a

Tile

1 h DR N 1 LU% RS | IPP et 1ot h m) h DR Joal . DS R 1 +] .
ICAUCT Udlda=UlIS appudl Ullly WIUHLID UIT JI =SUTAalll HITUI4d 1y DT T"UL Udld=UIllS UCIULEIITS U UILS TIdass, UIT 111=

lass

identifier holds the index (starting from 0) of the tile to which the data-bin refers. This data-bin consists of markers and
marker segments for tile n. It shall not contain an SOT marker segment. Inclusion of SOD markers is optional. This data
bin may be formed from a legal codestream, by concatenating all marker segments except SOT and POC in all tile-part

head

ers for tile n.

A3.4 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.

14
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A.3.5 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.

A.3.6 Metadata-bins

A.3.6.1 Introduction to metadata-bins

Both JPP- and JPT-stream media types use metadata-bins. Metadata-bins are used to convey metadata from the logical
target that contains the codestream or codestreams whose elements may be referenced by other data-bins associated
with the—JPP-stream—or JPT-stream—For the purpose—of this Recommendation aternational-Standard—the-term
"metpdata" refers to any collection of "boxes" from a JPEG 2000 family file. The codestream index shall be
any message which has the metadata-bin class identifier.

ighored in

Unlike the numerical ID's used for other types of data-bins, metadata-bin ID's do not map algorithmically.to somg file
formgat construct or byte offset. The server is free to choose any numeric ID for any particular metddata bin. Th¢ one
and pnly one exception of this is that the metadata-bin containing the root of the logical target shall be given tlfe ID
of 0.

NOTE - The mechanism for assignment is implementation-dependent; however, it is an infopmative suggestion that s¢rvers
apsign bin-ID's using consecutive numbers.

A.3.6.2 Division of a logical target containing a JPEG 2000 file into metadata-bins

All metadata could conceivably be included in metadata-bin 0. In this case, all"\boxes from the logical target would
belong to metadata-bin 0, appearing in their original order. Since JPEG 2000 family file formats consist of nothing put a
sequpnce of boxes, this effectively means that metadata-bin 0 would consistof the entire logical target. More genefally,
howg¢ver, it is useful to break the logical target into pieces that can be transmitted in a manageable fashion. This allows
image servers to deliberately omit portions of the logical target that:are'not currently required by a client. To this{ end,
JPIP|defines a new special box type, known as the "Placeholder box." The Placeholder box serves to identify thq size
and {ype of a box from the logical target, while pointing to another data-bin that holds that box's contents. Placehdlders
are dlso able to represent codestreams from the logical target. This is particularly significant in view of the fact that the
compressed data represented by any given codestream may be delivered incrementally via the other data-bin fypes
(heagler data-bins and precinct data-bins or tile data-bins).

Fornpally, metadata-bin 0 consists of all boxes \ffom the logical target, appearing in their original order, with the
exception that a placeholder may replace any given box. The Placeholder box contains the original header of thg box
that has been replaced, together with the identifier of the metadata-bin that holds that box's contents, not includinig the
headpr itself. Every metadata-bin, other than metadata-bin 0, shall consist of the contents of some box, whose h¢ader
appegprs in the placeholder that references-that data-bin. These box contents may themselves include sub-boxes, apy of
whidh may be replaced by further placeholders.

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

Metadata-bin

Complete boxes (including box headers)

Box contents (no box headers)

Placeholder boxes (replacing the original box from the file)

T.808_FA.5

Figure A.5 — Metadata-bin example colour scheme

ITU-T Rec. T.808 (01/2005) 15


https://standardsiso.com/api/?name=81273ea675e12269021e207b7da1ad1e

ISO/IEC 15444-9:2005 (E)

As an example, consider a simple JP2 file with the following box structure (Figure A.6):

'jp' box

'ftyp' box

'jp2h' box

'thdr’ box

'colr' box

'xml ' box

This
to re|

Whi
cont
Figu
comj
foun
is th

One
prov
origi
conyj
reprg

Jp2c' box

T.808_FA.6

Figure A.6 — A sample JP2 file

file may be divided up into three metadata-bins: one to represent the top-level of the original file (data-bin 0)
bresent 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 representéd by that bin, the actual
hined in those contents may conceptually vary depending on the type of box. For‘example, in Metadata-bin
Fe A.7, representing the contents of the JP2 Header box, the contents of .that box is literally a series of
plete boxes, as the JP2 Header box is a superbox. No data other than the’series of those complete boxes m3
] within Metadata-bin 1, as there is no other data in the JP2 Header box. In“contrast, the data inside Metadata-
raw contents of the Contiguous Codestream 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 is that access to codestream data mdg
ded in two ways. The second placeholder bin is used to repldce the contiguous codestream box (jp2c) i

enience of description in this Recommendation | International Standard, this shall be termed the "raw codestr
sentation. Raw codestreams are served from metadatasbins.

Metadata-bin 0 Metadata-bin 1

nal file. It identifies metadata-bin 2 as holding the originaleontents of this box, i.e., the raw codestream itself.

Placeholder @ﬁpih' box:
original box header
a-D

'jp' box ihdr' box
'ftyp' box ‘colr’ box
'xml' box

metddata-bin ID =1 @&—

\

,\%\

PE:@)l’der for 'jp2¢' box:

inal 'jp2c' box header

\

metadata-bin ID =2 @——

Metadata-bin 2

'Ip2¢' box contents

T.808 FA7

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

one

data
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bin 2
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The placeholder may also provide a codestream identifier. Any data-bins belonging to the main header, tile header,
precinct or tile data-bin classes, having this same codestream identifier, convey compressed data associated with the
same codestream as that found in metadata-bin 2. For convenience of description in this Recommendation |
International Standard, this shall be termed the "incremental codestream" representation. Incremental codestreams are

served from these data-bins.

In general, placeholders that reference codestream data may 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
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coding parameters. Only the reconstructed image samples associated with the two representations are guaranteed to be

consistent.

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 may 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 may 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

strugture 1 all communication with all clients which reterence this same unique 1dentifier.

Wh
stor

a placeholder relocates a box into a new metadata-bin, the header of that box (LBox, TBox and XLBox fiel
, unmodified, in the Placeholder box. If a client or rendering agent needs to map particular boxes to'their original

Is) is

file pffsets, it may do so using the original box headers that appear in the Placeholder boxes. This informption
ultinjately allows any location in the original file to be mapped to a particular location in a particular*metadata-bin, if

the dontents of that data-bin exist. This is important since some JPEG 2000 family files containjboxes that refe

othef boxes through their location within the file.

c€nce

While considerable freedom exists in deciding how best to divide a file into metadata-bins,\there is one restriction{Any
Plac¢holder box that appears within a metadata-bin shall replace a top-level box within that data-bin. Equivalgntly,
whefever a sub-box is to be replaced with a placeholder, its immediate containing super-box shall reside within its{own

metadata-bin. For example, in the sample file shown in Figure A.6, the XML data,contained within the JP2 Heade

box

may [be placed in a separate data bin from the other boxes. This allows a server to deliver only those data-bins thgt are

actuglly required for decoding and display of the image, unless XML data is explicitly requested. A suitable dat|
strudture is shown in Figure A.8.

Metadata-bin 0

'ip' box

'ftyp' box

Placeholder for 'jp2h' box:
original 'jp2h' box header
metadata-bin ID = 1

Placeholder for 'jp2¢' box:
original 'jp2c¢' box header
metadata-bin [D =2 @-

h-bin

Metadata-bin

'thdr' box

'coli*box

-~

Placehc}i}‘e,r for 'xml' box:

o%@inal 'xml' box header g
etadata-bin [D = 3

N

Metadata-bin 2

'Ip2c' box contents

Metadata-bin 3

'xml' box contents

Figure A.8 — A superbox with a referenced metadata-bin

T.8(
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ITU-T Rec. T.808 (01/2005)

17


https://standardsiso.com/api/?name=81273ea675e12269021e207b7da1ad1e

ISO/IEC 15444-9:2005 (E)

It would not be legal, however, for the JP2 Header box to be left in metadata-bin 0, as shown in Figure A.9:

Metadata-bin 0 Metadata-bin 1
'jp' box 'xml' box contents

'ftyp' box

'ip2h' box
This division of the file is not

'thdr' box permitted. [f the XML box is
to be separated into its own

‘colr' box metadata-bin, the JP2

Header box (‘jp2h') must also

Placeholder for 'xml' box.

be separated 1nto 1ts own

Y , L/
original 'xml' box header metadata-bin

metadata-bin ID = 1

Placeholder for 'jp2¢' box:
original 'jp2c¢' box header
metadata-bin ID = 2 @-

Metadata-bin 2

v

'ip2¢' box contents

o o9

In a
pern]
alter]
refer
Speo
Colog
refer
placq
the ¢

The
this

another box. While this is likely to/be*a common situation where the original file contained cross-reference boxes,

is ng
streal
with
encal

Stred
that

In ad
the 1|
placq

Figure A.9 — An illegal division of the file into metadata-pins

recover the lengths and locations of the original boxes within the file, evenif some of the boxes are not understood 4
ient.

Idition to providing the original contents of a box in a separate metadata-bin, JPP- and JPT-streams are
itted to provide alternate representations of the box, which diduiot explicitly appear within the original file. T
hate representations are known as "stream equivalents,". For example, the original file might contain a G
ence box whose fragment list box collects one or miere fragments of the file to reconstitute a Coloury
ification box. While a client or rendering agent shouldibe able to follow the relevant file pointers to reconstru
urspace Specification box, a more convenient JPP-\0r JPT-stream representation might contain a placeholder 9
ences a data-bin containing the reconstructed Celourspace Specification box as a stream equivalent. To do thi
holder includes a box header for the stream equivalent, together with the identifier of the metadata-bin that |
ontents of the stream equivalent box.

following example (shown in Figure A<10) illustrates the use of stream equivalents for Cross-reference boxg
base, the data-bin that holds the Stream-equivalent contents is also referenced as holding the original conter]

need for the stream-equivalent to point to a metadata-bin that is connected to the original file hierarchy.
m equivalent box's contents may be created from scratch or they may refer to content which originally ex
n other files. This allews Cross-reference boxes whose fragment list references other files or URLs to be
psulated within a single JPP- or JPT-stream.

m equivalentsimay be used in any situation where the server can create an alternate form of the contents of 4
brovide some\benefit to the client; they are not just for providing access to explicitly cross-referenced data.

dition fo pointing to actual or equivalent box data, a placeholder box can point to one or more codestreams

T.808 JFA.9

OTE - An equivalent way to express this same restriction is as follows. Wherever a placeholder replaces a sub-box, a
aceholder shall also replace its containing box. This restriction ensures that it is always possible for a client or rendering fagent
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bplaced box is equivalent to those codestreams. For example, the Contiguous Codestream box may be replaced

by a

Hoelder 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 Motion JPEG 2000 file with a placeholder that
specifies an array of codestream ID's. Those codestream ID's refer to the codestreams that are pointed to by the Chunk
Offset box.
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Metadata-bin 0

"ip' box

'ftyp' box

Placeholder for 'jp2h’' box:

metadata-bin ID = 1

Placeholder for 'jp2h' box:
'jp2h' box header
metadata-bin ID = 2 0\

\

jp2h' box header /

Metadata-bin 1

'ihdr' box

Placeholder for 'colr’ box:

original 'colr' box header
metadata-bin ID =3 0—/

Metadata-bin 3

'colr' box contents

Metadata-bin 2

'ihdr' box

Placeholder for 'cref' box
original 'cref' box header

metadata-bin ID = 4
stream-equivalent 'colr' box
header metadata-bin ID =3

2

A.3.60.3 Placeholder box format

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

Metadata-bin'4 /

teref' box SPhtents:
@%‘]set ./

T.808 FA.10

Figufe A.11 shows the format of a Placeholder box, including the box header:{unlike the definition of most boxfes in
Anngx I and other parts of this Recommendation | International Standard); it is"specified this way to emphasise thgt the

use qf the length field in the box header for a Placeholder box is more resfrictive than for other boxes.

OrigBH

OBox | TBox | Flags

OrigID

EquivBH

Minimal placeholder box

) 288

A

Placeholder box with a stream equivalent representation

A

Placeholder box with @n‘associated single codestream

\A

A

Placeholder bex with multiple associated codestreams

A 4

CCATTATTTR AT

'y

Possible future extensions

Figure A.11 — Placeholder box structure

v

T.808_FA.11

LBok: This is the standard 4-byte big-endian length field for a box. The value shall not be 1 for a Placeholder|box,
meating that the XEBox field shall not be present.

TBok: Thiswissthe standard 4-byte box type field for a box. The type value for a Placeholder box shall be Jphld'

(0x7P68 6564).

Flags: This field specifies what elements of the Placeholder box contain valid data. This field is encoded as a 4fbyte

big-endian integer. Legal values for the Flags field are specified in Table A.3.

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

OrigBH: This field specifies the original header (LBox, TBox and XLBox, as needed) of the original box referenced by
this Placeholder box. The length of this field is 8 bytes if the original box header's LBox field is not equal to 1 and 16

bytes otherwise.

EquivID: This field specifies the metadata-bin ID of the bin that contains a stream-equivalent form of the contents of
this box. This field is encoded as an 8-byte big-endian unsigned integer.
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EquivBH: This field specifies the header of the stream-equivalent box (LBox, TBox and XLBox as needed) of the box
referenced by this Placeholder box. The length of this field is 8 bytes if the equivalent box header's LBox field is not
equal to 1 and 16 bytes otherwise.

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

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

ExtendedBoxLlst This field i is not spemﬁcally shown in Flgure A 11. The NCS field may be followed by a sequence
of b N1 0 L 0

speclfied through a b1t in the Flags ﬁeld However no extended boxes nor any add1t1onal blt ﬂags are deﬁned bv this
Recdgmmendation | International Standard. Clients shall ignore any box in ExtendedBoxList that is not understeed.

A bif value of "x" in Table A.3 indicates that the specified value includes cases where that bit is set to either "1" of "0".
Bits jndicated as "y" are unused by this standard and shall be set to 0 by servers and ignored by clients;

-

Not fll of the fields defined for a Placeholder box need appear in every Placeholder box. As suggested by the arroyws in
Figufe A.11, if no box equivalent or incremental codestream ID is provided, the box may be tetminated at the end ¢f the
OrigBH field. Similarly, if no incremental codestream ID is provided, the box may be ferminated 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 ehd of
the ¢SID field.

Table A.3 — Legal values for the Flags field of a Placeholder box

Value Meaning

VYV YYYY YYYY YYYY YYYY YYYY Vyyy xxx1 Access is provided to the original contents of this box through the
metadata-bin'specified in the OrigID field

YYYV YYVYY YYYY YYYY YYYY YYYY yyyy xxx0 No aceess’is provided to the original contents of this box, and the
value of the OrigID field shall be ignored

VYV YYVYY YYYY YYYY YYYY YYYY Yyyy Xx1x A stream-equivalent box is provided, whose contents are in the
metadata-bin specified by the EquivID field.

YYYV YYYY YYYY YYYY YYYY YYYY Yyyy xx0x No stream-equivalent box is provided, and the value of any EquiyID
and EquivBH fields shall be ignored

YYYV YYYY YYYY YYYY YYYY YYYY yyyy 01xx Access to the image represented by this box is provided by a single

incremental codestream, which is identified by the CSID field. TH
value of the NCS field shall be treated as if was set to "1" regardl,
of the actual value of that field.

wn O

N

VYY) YYYY YYYY YYYY YYYY YYYY ¥yyy- 1xx Access to the image represented by this box is provided by one of
more incremental codestreams, as specified by the CSID and NC
fields.

YYYY YYYY YYYY YYYY YY¥Y YYYY Yyyy x0xx This placeholder does not provide access to an image representing

the original box as an incremental codestream; the CSID and NC{
fields shall be ignored.

Othkr values Reserved for ISO use

A.3.0.4 Referencing of incremental codestreams with placeholders

WhereVer header, precinct or tile data-bins exist, their codestream ID shall appear in a Placeholder box withjn an
a —d . Y 1o Tl 1 e 4 4l . VR £ R ) BFallaYaVaVal | s Jos
d,ppl JPIICI,I.C Hictalatla=vlll. 1T1IC Ulll_y UAbCPllUll WU 1CL1uu CIIICIIU IS TUTL LlllWld,lJlJCU JI LT UUU LOUULSuCallls, wile. 1 are

not embedded within a JPEG 2000 family file format.

The codestream ID values that appear within the relevant Placeholder box shall conform to any requirements imposed
by the containing file format. For example, JPX files formally assign a sequence number to each codestream that
appears at the top level of the file, either through a Contiguous Codestream box or a Fragment Table box. The first top-
level codestream in the logical target shall have a codestream ID of 0; the next shall have a codestream ID of 1; and so
forth.

Placeholders that reference multiple codestream ID's may be used only where the meaning of those codestreams is well
defined by the type of the box that is being replaced.
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A.3.6.5 Using Placeholder boxes with MJ2

This Recommendation | International Standard defines only two box types suitable for placeholders with Motion JPEG
2000 (MJ2) files. Specifically, either the chunk offset box (‘stco' ) or the chunk large offset box ('co64' ) may be
replaced by a Placeholder 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 sample to chunk box ('stsc'), serves to identify the locations of all of the contiguous codestream boxes that belong 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 exactly one codestream ID for each contiguous codestream box in the video track. If the visual sample entry
box ('mjp2' ) identifies a field count of 2, there shall be 2N codestream ID's in the range provided by the Placeholder
box, where N is the number of video samples (i.e., N is the number of frames). Otherwise, there shall be only N
codestream ID's in the range provided by the Placeholder box. The codestream ID's shall be sequenced by sample
numbper (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 €ontehts of
the original chunk offset box, the sample to chunk box ('stsc' ), or the sample size box ('stsz' ). This indexing information dan be
r¢generated if needed if the stream representation is converted to an MJ2 file.

A4 Conventions for parsing and delivery of JPP-streams and JPT-streams (informative)

Plac¢holder boxes create additional flexibility and some potential ambiguity for both clients arid servers in how|they
pars¢ or deliver JPP- and JPT-streams. A server may choose to partition original boxes friom a JPEG 2000 family file
into metadata-bins using any of a wide range of strategies, by introducing Placeholder.bokes at appropriate points| The
servgr shall do this in a consistent way so that the data-bins associated with a JPP- or(JP{F-stream have the same nominal
contgnts 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.adsingle JPP- or JPT-stream whose datal-bins
provjde multiple alternate representations of the same original content,/This can happen when a streaming equival¢nt is
identified within a placeholder, and/or when an incremental codestream ID is identified within a placeholder. In fhese
case§, an original box might be made available in a metadata-bin, while also being made available as a styeam
equiyalent in yet another metadata-bin, and/or also being made available as an incremental codestream via hepder,
precinct or tile data-bins. While servers might distribute theCentents of all data-bins that represent an original bogx, for
efficjency reasons servers would be expected to distribute‘only sufficient information to convey the original content,
unless explicitly asked to distribute redundant data-bingCClient-side parsers of JPP- or JPT-streams, when confrgnted
with|multiple representations of an original box, mightchoose to ignore all but one of the representations. The expgcted
client convention should have a significant impagt“on which metadata-bins the server chooses to actually send| to a
client.

In vipw of this, this Recommendation | International Standard recommends the following conventions:

—  Unless a server has reason to believe otherwise, it shall assume that the client parser will parse a styeam
equivalent box in pfeference to the original box if the presence of both box types has been signallgd to
the client by placeholders.

— Unless a server/has reason to believe otherwise, it shall assume that the client parser will us¢ the
incremental eodestream representation (header, precinct or tile data-bins) in preference to a| raw
codestreany’ if the presence of both box types has been signalled to the client by placeholders.

A5 Conyentions for JPP-stream or JPT-stream interoperability (informative)

This|conyention describes the exchange file format for JPP-stream and JPT-stream, herein termed jpp-file and jpt-file

respgctively. Such a file may contain the received JPEG 2000 data from a JPIP session (the client's cache for exanjple),
or a pubset thereof. It is possible for another JPIP client to read and use this file because JPP-stream and JPT—streal are

self-describing media types.

These files are formed by concatenation of JPT-stream or JPP-stream messages. For example, they may be formed by
the simple 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 legal JPT-stream or JPP-stream using a single Message Header
and Message per data-bin.

It is recommended that the ".jpp" and ".jpt" extensions be used for these files and, if appropriate, that the file name
includes a reference to a relevant JPIP target token or target - id token.

This convention does not specify the implementation or structure of the cache for a client. For example, a client may
use a database to serve as its implementation of the cache function rather than a file-based cache system.
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B.1

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.

The purpose of sessions is to reduce the amount of explicit communication required between the client and server.

Wit
that

in a session, the server is expected to remember client capabilities and preferences supplied in previous requests so

this information need not be sent in each and every request. Even more importantly, the server would typically

maintain a log of the information it has already sent to the client in response to previous requests, se\thaf this
information need not be re-transmitted in response to future requests. This log would be persistent for the(duratior] of a
sessipn. Unless explicitly instructed otherwise, the server may assume that the client caches the responsésito all requests
issudd within a session, and may model the client's cache, sending only those portions of the compresséd image ddta or

metadata which the client does not already have in its cache.

Statdless requests are not associated with any session and so shall be entirely self-contained. It'should be noted th3t the

term|
from
targe
of r¢j
from
requ
a sin|

B.2
Assq

Assa

"stateless" applies only to the server, not the client. As for sessions, the client should generally cache the resp
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 request, so as to avoid the transmi
dundant data. Thus, the benefits of sessions are smaller, less complex requests“and/or less redundant responsg
the server. The benefit of stateless communication is that the server need*not maintain state information bet
psts; this means that the same host need not ultimately serve all requests for‘a single target image that emanate
ble 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.

— A single image data return type for eachilogical target associated with the session.

maintained wherever the data retirn type is one of "jpp-stream" or "jpt-stream". Note, however, tha
model need not perfectly reflect-the actual state of the client's cache. Rules governing the maintenan
cache models 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), althqugh this might not be the case. Multiple channels allow clients to issue simultar
requests for nfultiple image regions, with the expectation that the server will respond to these req
concurrently? Channels also allow for intelligent bandwidth allocation amongst different typs
requests.either within a single target image or across multiple targets.

—  Whete-multiple channels are associated with the same logical target, the session cache model af
across all channels. Multiple clients may open JPIP channels within the same session, although
might have undesirable side effects if the channels refer to the same logical target.

ciat€d'Wwith each channel are the following elements:

— A single logical target (usually an image file).

nses
bame
Ksion
data
Iveen
from

—  For each logical target associated. With the session, a model of the client's cache contents shall be

t this
ce of

Each
TCP
eous
uests
s of

plies
this

— A server-assigned identifier that shall be included with each request. JPIP does not define a sep
session identifier, since the channel identifier is sufficient to associate the request with its session.

arate

— A record of the client's capabilities and preferences, which may 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
may be on the same transport channel or on different transport channels. Requests that use different JPIP channels may
arrive asynchronously at the server if separate transport channels are used to transport the requests. Responses that use
different JPIP channels may arrive asynchronously at the client if separate transport channels are used to transport the
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responses. Servicing of multiple channels is at the discretion of the server, however, the delivery rate request field and
the max bandwidth and bandwidth slice preferences should guide the server.

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. Note, 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 may
update the server's cache model These statements are to be pracessed hefore dPtPrmining the data that shonld be
returped to the client in response to its request. There are two types of cache model manipulation statements: additive
and gubtractive.

Additive cache model manipulation statements serve to augment the server's cache model, adding data-bifis, or portions
of dqta-bins to the existing model. These provide a mechanism for a client to inform the server about information which
it re¢eived in a previous session, or using previous stateless requests. A server should attempt to exploit any additive
cachp model manipulation statements that appear in client requests. However, servers are nof-obliged to maintpin a
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 servet's cache model. A client rhight
issuq subtractive cache model manipulation statements in order to inform the server that it has not cached of has
discqrded some data which was previously sent by the server. The server is otherwisefree to assume that the client has
cachpd all data transmitted during the session. The server shall remove all information identified by a subtractive qache
modgl statement from any cache model (complete or otherwise) that it is maintaining.

Sessjon-based JPIP requests have side effects, which may affect the résponse to future requests. This is true alfo of
requests that contain cache model manipulation statements — the effects of cache model manipulation are persijtent.
Morgover, the side effects of a request arriving on one JPIP channelare reflected in the response to any requestg that
miglft belong to a different JPIP channel which is associated with the same logical target. This follows from the fac that
therd is only one cache model for each logical target in a sessjon.

B4 Interrogation and manipulation of model:sets

Whete a logical target associated with a session contdins a large number of codestreams (e.g., a video target), or a ¢lient
remdins connected for a long period of time)partial cache modelling becomes an increasingly likely strategy for
practical server implementations. It also becomes increasingly likely that clients will be unable to cache all informption
sent py the server. To avoid communication/inefficiencies in such circumstances, the concept of an "mset" (mode|-set)
is infroduced. The "mset" is the collettion of codestreams for which client cache contents are being modelled by the
Servgr.

In anfy request, the client may.instruct the server to limit its "mset" to a particular set of codestreams. This provifles a
convienient mechanism for elients to discard whole codestreams from their cache without running the risk that the sprver
will generate incomplete-responses to future requests for those codestreams.

msdt" requests alse, result in server responses which indicate the actual set of codestreams for which cache njodel
infofmation is being maintained. This allows clients to determine whether or not cache model manipulation staterhents

In thee absenee of any explicit "mset" manipulation or interrogation, the client may assume only that the server's "thset"
inclydes_all codestreams for Wthh response data is generated to its request Since servers generally have the right to
limitithe’sco S 0 S . Nas O fied,
there is no guarantee that the server's mset" w111 1nclude all of the codestreams mentroned ina request unless the
request mentioned only one codestream. These matters are explained further in C.8.6.
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C1

Annex C

Client request

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

Request syntax

C.1.1 Introduction

This annex describes all possible elements in a JPIP request. Each major subclause describes a group of fields and

possible values

are 1
not 1
even|

C.1.
The

The
requ

and the requests may be part of the query field of a GERrequest, or the body of a POST request. See Annexes F, (

H fo

n

NOTE — URI reserved characters may be escaped. For example, "request=a:b" in a HTTP GET URL would res

e valid for use in some situations (e.g., sessions), even though this is not indicated by the BNF syntax. Fi
with a legal request, a server may not support all possible request fields or combinations thereof.

P Request structure

IPIP 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.

blements in the request shall be sent in compliance with the selected transport protocol. For example, in HTT}
psts are expressed as the characters listed in the BNEsyntax, multiple parameters are joined with an "&" char.

- details.

equest=a%3 Ab" where the URL-reserved chafacter "' being escaped to '%3A".

jpip-request-field target-field

24

for those fields. In general, a request will consist of fields from more than one group, but some groups

may
ally,

, the
cter,
b and

it in

/ channel-field
/(wirew-window-field
/ymetadata-field
/ data-limit-field
/ server-control-field
/ cache-management-field
/ upload-field
/ client-cap-pref-field
Farget~field = target ; C.2.2
/ subtarget ; C.2.3
/ tid ; C.2.4
chanmel-rfield = cid T C.3.2
/ cnew ; C.3.3
/ cclose ; C.3.4
/ gid ; C.3.5
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view-window-field = fsiz ; C.4.2
/ roff ; C.4.3
/ rsiz ; C.4.4
/ comps ; C.4.5
/ stream ; C.4.6
/ context ; C.4.7
/ srate ; C.4.8
/ roi ; C.4.9
/ layers ; C.4.10
metadata-field = metareq ; C.5.2
data-limit-field = len ; C.6.1
7—guat Ity T T2
server-control-field = align ; C.7.1
/ wait ; C.7.2
/ type ; C.7.3
/ drate ; C.7.4
rache-management-field = model ; C.8.1
/ tpmodel ; C.8.3
/ need ; C.8.4
/ tpneed ; C.8(5
/ mset ; (Cy8.6
ipload-field = upload 7#C.9.1
client-cap-pref-field = cap ; C.10.1
/ pref ; C.10.2
/ csf ; C.10.3

C.1.3  Restrictions on combining request fields
EacH type of JPIP request field shall occur no more than once'ina single request.

In g¢neral, requests for image data (view-window requests) may be combined with requests for additional metgdata.
Howjever, there are restrictions on how the request fieldssmay be combined.

The ppload request field shall not be combined withmetadata-field, data-1limit-field, or servier-
conjtrol-field.

C.2 Target identification fields

C.2.1 Introduction to logical targets

Eacl| JPIP request is directed to a specific representation of a specific original named resource or a specific portipn of
that tesource. That resource_may be a physically stored file or object, or may be something that is created virtually by
the sprver upon request.

The ppecific represefitation, whether that is the original encoded form or a transcoded form, or whether that is a sp¢cific
byte|range or isnthe entire resource, is referred to as the logical target. The logical target is specified through fhree
request fieldsi-Tdrget ID, Target and Sub-target.

The [Target ‘request field specifies the original named resource to which the request is directed. It is specified usjng 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, then the JPIP request shall be directed to the resource specified through the path component of the JPIP request
URL. This original named resource may be an actual file or other object physically stored on the server, or it may 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 request is
directed 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 may 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
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defined identification string, to which the server has previously associated with that specific representation of that
specific original named resource, or a byte range of some specific original named resource.

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

If a logical target is to be served with JPP-stream or JPT-stream messages, the associated data-bins shall remain
consistent throughout all responses that are issued within the same session. Where the server, or a related server, also
issues a Target ID, the data-bins shall remain consistent across all responses issued with the same Target ID, whether
they are issued within the same session or not.

If this request is part of a session and a channel ID as been assigned by the server, the client may specify the channgl ID
throygh the Channel ID request field instead of specifying the Target, Sub-target and Target ID request field. If the
logidal target is specified both through a combination of the Target, Sub-target and Target ID fields, and through the
Channel ID request field, then the server shall respond with an error.

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

"http://one.jpeg.org/imageserver.cgi?target= http%3A%2F%2Fone.jpeg.org%2Fimages%2Fpicture.jp2 & fsiz=200,200"
the lpgical target is the entire byte range contained within the URI "http://one.jpeg.org/images/picture.jp2," relatije to
the sprver root document directory.

EXAMPLE 2: For JPIP request URL of

"http://one.jpeg.org/imageserver.cgi? target= http%3A%2F%2Fone.jpeg.org%2Fimages%2Fpicture.jp2 &tid=4384-
5849-af4d-3dca&fsiz=200,200" the logical target is the entire)\byte range contained within the [URI
"http://one.jpeg.org/images/picture.jp2," relative to the server root decument directory, with a representation spedified
by tHe server defined Target ID 4384-5849-af4d-3dca.

EXAMPLE 3: For JPIP request URL of

"httpf://one.jpeg.org/imageserver.cgi?target= http%3 A%2E%2Fone.jpeg.org%2Fimages%2Fpicture.jp2&subtarget<103

8-13458&15iz=200,200" the logical target is the rang&~of bytes, starting with byte 1038, and all bytes up td and
inclyding bytes 13458, contained within the URI ~http://one.jpeg.org/images/picture.jp2," relative to the server| root
document directory.

EXAMPLE 4: For JPIP request URL of "http://one.jpeg.org/imageserver.cgi?cid=1234-5849-af4d-3dca&fsiz=200{200"
the 1pgical target is the resource to which the’server has associated with the channel with ID 1234-5849-af4d-3dca.

EXAMPLE 5: For JPIP request URE:of "http://one.jpeg.org/images/picture.jp2?fsiz=200,200" the logical target is the
entirp byte range contained withjn 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=200J200"
the 1pgical target is the range of bytes, starting with byte 1038, and all bytes up to and including byte 13458, contgined
with|n the file "images/piCture.jp2," relative to the server root document directory.

C.2.2  Target(tdarget)
Fargetss/"target" "=" PATH

This|field 15 used to specify the original named resource (often the name of a file on the server). If the Target refuest
field|is-missing then the original named resource is determined by other means.

C.23 Sub-target (subtarget)
subtarget = "subtarget" "=" byte-range
byte-range = UINT-RANGE

This field may be used to qualify the original named resource through the specification of a byte range. The logical
target is to be interpreted as the indicated byte range of the original named resource.

The lower and upper bounds of the supplied byte-range are inclusive, and 0 refers to the first byte of the target file.
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C.24 Target ID (tid)

tid = "tid" "=" target-id

target-id = TOKEN
This field may be used to supply a target -id string, which was previously generated by the server to absolutely
identify the logical target that is being accessed, including any discretionary transcoding performed by the server. The
logical target name is not necessarily unique and does not necessarily correspond to a single encoding of its contents,

whereas the target -id string, together with the original resource name and byte range, should absolutely identify
both the imagery and its encoding.

If target-id is "0", the logical target is specified through the use of the Target, Sub-target and JPIP URL path

component_and the client ig Pyp]ir‘iﬂv rpqnpc‘ring that the server inform it of the nQQignpd target - 1d_if there is one.

The perver shall include a Target ID header in its response to all client requests with a target -id of "0".

tarlget - id shall not exceed 255 characters in length.

C3 Fields for working with sessions and channels

C.3.1 Introduction

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

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

See B.2 for discussions on sessions and channels.

C3.2 Channel ID (cid)
tid = "cid" "=" channel-id
rhannel-id = TOKEN

—  This field is used to associate the requestwith a particular JPIP channel, and hence the session to which
the channel belongs.

C3.3 New Channel (cnew)
Cnew = "cnew" "=" l#transport-name
fransport-name = TOKEN

This|field is used to request a new JPIP channel. If no Channel ID request field is present, the request is for aj new
sessipn. Otherwise, the request is for a new channel in the same session as the channel identified by the Channgl ID
request field.

The |value string identifics the names of one or more transport protocols that the client is willing to accept. |This
Recqgmmendation | International Standard defines only the transport names, "http" and "http-tcp," although |it is
antidipated that other-transports, such as "udp", may be defined elsewhere. Details of the use of JPIP over the "http"
trangport appear-in’ Annex F, while details of the use of JPIP over the "http-tcp" transport appear in Annex G.

If thg serveris willing to open a new channel, using one of the indicated transport protocols, it shall return the| new
chanpel4dentifier token using the New Channel response header (see D.2.3). In this case, the present request is thq first
requestwithin the new channel.

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 ID, the server will not be able to
respond to the request without either issuing a new Channel ID or returning an error code.
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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 new 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 Channel
ID 013ac8. A single cache model is shared by these channels. If no channel is assigned by the server, the request will be
treated 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 which is
associated with Channel ID "013ac8." The new channel is to use the "http" transport. The logical target associated with
the new channel is distinct from that associated with Channel ID "013ac8" and a separate cache model is used for the
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f—Clrammet-Cluse(crluse)

rclose = "cclose" "=" ("x" / 1#channel-id)

field is used to close one or more open channels to a session. If the value field contains one or more”chanr

ded it shall also reference a channel belonging to the same session.

e value field is "*", all channels associated with the session will be closed. In this case/) the session sha
ified by the inclusion of a Channel ID request field.

server shall complete its response on any channel specified in the Channel Close request before actually closin
nel.

b Request ID (qid)
hid = "gid" "=" UINT

field is used to specify a Request ID value. Each channel has its own request queue, with its own Reque
ter. Requests which are received within any given channel (as indicated by the Channel ID value) shal
pssed in the order of their Request ID values, where the Request ID field is used. The server may process req|
h do not contain a Request ID field on a first-come-first-setved basis. However, it shall not process a request Y
s with a Request ID value of n until it has processed all requests with a Request ID value less than » whi
iated with the same channel, unless #n=0. The client;shall not issue a request which specifies the same Reque

ously issued Request ID on this channel.

View-window request fields

| Mapping view-window requests to codestream image resolutions and regions

burpose of JPIP is to provide portions of a JPEG 2000 image and associated metadata in response to requests
bnt. This is done via a sequernce of requests and responses. For the image portion, the data requested may bg
the full image in termg-ofimage frame size, region, quality, and/or components.

e simplest case, the-image portion in question is defined directly with respect to the high resolution referencd
e JPEG 2000 epdestream(s) identified in the request, not the sampled grid of any particular image compo
b generally, hewever, clients may request higher level image objects (e.g., JPX compositing layers or MJ2 Y
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subj¢cted toacoordinate transformation, in order to determine the portion of each associated codestream which is |
requgsted, These coordinate transformations are described in C.4.7, and they shall be understood in terms o
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Figure C.1 — Desired region within an image

stream image regions are described using 3 two-dimensional parameters, as shown in Figure C.1. The

size

parameters (sx and sy) and the offset parameters (o0x and oy) specify the width and height of the: desired codestream

imag

and £y).

EXA

"fsliz=640,480&rsiz=640,480&roff=0, 0". Note that this can be donetegardless of the original si
the ijnage (and indeed without knowing the original size of the image).

e region and the top-left corner of that region, with respect to a whole image that has the-given frame size

MPLE: A client wishing to fill a 640 x 480 display with the whole image, could make a request as fo

(fx

lows

ke of

When none of the available image resolutions in the JPEG 2000 codestreafir correspond exactly to the requested frame

size,|the returned image data may be larger or smaller than the requested.frame size, and may even differ in aspect fatio.
The perver shall determine a suitable codestream image resolution, denoted by size parameters fx' and fy', gnda
suitable region on the codestream, denoted by parameters sx ', syn'yox' and oy ', as shown in Figure C.2. Althpugh
the dlient may specify the direction for rounding, as part of the Frame Size request field, the client shall be prepargd to
deal with returned data that does not match the requested parameters exactly.
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Figure C.2 — Desired region with respect to the subsampled reference grid
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As shown in Figure C.2, the size of the suitable codestream image resolution is given by £x' =Xsiz' -XOs
fy' = Ysiz' - YOsiz', where XOsiz', YOsiz', Xsiz', and Ysiz' are derived using
Equation C-1.

and

iz!

XOsiz':{XOSlZ—‘; YOsiz':PIOSZZ—‘; Xsiz':{XS:Z—l; Ysiz’zrs—ﬂ (C-1)

2" 2" 2 2

where:

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.
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bret 7 as a number of discarded highest DWT levels, and indeed » must be an integer no less than 0. Howeve
b of 7 ris not limited by the number of DWT levels which were used to compress any tile-component i
Ktream.

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

ox'= ox'fi; oy’ = oy-i; sx’ = (sx+ox)-fi —ox; sy'= (sy+oy)-i —-oy’
fx fy fx fy

MPLE 2: Suppose the requested Frame Size is 128 X 128, and the image on the codestream's high resol

ence grid is described by XOsiz=127, Xsiz=648, YOsiz=0 and Ysiz=504. Suppose also that 3 levels of w4
form exist for all image components in the codestream. The available Codestream image sizes are then:

sanxsor ([€8][1220% [54]
1 1

sooxasz ([S8BY127] 4, [54]
2 2

soxize {08 [127], [304]
4 4

e ([¢8]]127]0, [524]
8 8 8

if the request is for allarger frame size (round-direction is round-up) the returned frame size w

will be used. Note that, as in this example, the available codestream image frame sizes are not generally
ers of 2.

ampling_ofvan image component, as specified by XRsiz and YRs1iz, has no effect on the interpretation g
psted immage region or image resolution within any requested codestream.

EXA

, XOsiz, YOsiz, Xsiz and Ysiz are taken from the relevant codestream's SIZ marker segment. It is natullal to
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C-2)
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252. If the request-s ‘for a smaller frame size (round-direction is round-down), then a 65 X 63 frame

Pxact

f the

MPLE 3: A request for a 256 X 256 region from the upper left corner of a 512 X 512 image can be made with:

fsiz=512,512&rsiz=256,256

Suppose the codestream contains an image subsampled in components 1 and 2 but not in component 0. Specifically,
suppose Xsiz=1024, Ysiz=1024, XOsiz=0, YOsiz=0, and XRsizO=1, YRsiz’=l, XRsiz'=2, YRsiz'=2,
XRsiz’=2, and YRsiz’=2. The server would leave out the highest resolution level of all three components, and return
tiles or precincts sufficient to provide 256 x 256 samples of component 0, 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 subsampled. If

the ¢

lient desires to display non-subsampled chroma components, it could issue an additional request such as:

fsiz=1024,1024 &rsiz=512,512&comps=1,2
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The server 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 all three components had been subsampled, the server would provide only 128 x 128 samples of all three components
for the original request (£Esiz=512,512&rsiz=256,256) since image resolution and image regions are
assessed with respect to the reference grid of each requested codestream.

C4.2 Frame Size (fsiz)

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| £y spgcify
the flimensions of the desired image resolution. The round-direction value specifies how) an avaflable
codeptream image resolution shall be selected for each requested codestream, if the requested image’resolution is not
available within that codestream. The requested frame size is mapped to a codestream image resolution, following the
procgdure described in C.4.1, possibly with the addition of coordinate transformations requested via a Codestream
Confext request field (see C.4.7). A client wishing to control the exact number of samples received for a particular
image component may need to increase the requested frame size, as explained in C.4.1%The round-directfion
optidns defined by this Recommendation | International Standard are described in Table,C.1.

Table C.1 — Round direction options

Round-direction Meaning

"round-up" For each requested codestream, the smallest codestream image resolution whosg
width and height are both'greater than or equal to the specified size shall be
selected. If there is nene} then the largest available codestream image resolutior
shall be used.

"round-down" For each requested codestream, the largest codestream image resolution whose
width and height are both less than or equal to the specified size shall be selectdd.
This is the default value when the round-direction parameter is not
specified;

"closest" Foreach requested codestream, the codestream image resolution that is closgst
tothe specified size in area (where area = fx X fy) shall be selected. Where two
codestream image resolutions have areas which are equidistant from fx x fy, thg
larger of the two shall be selected.

If the Frame Size request field is- omitted from a view-window request and metadata-only is not specified in a
metadata request field (see C.5,1); the requested view-window includes no compressed image data and no tile-spgcific
headprs, but it does include¢-all-other header (codestream and file format) information that would have been returnedl had
the ¢lient included the Frame Size request field. See C.5.1 for further information on the file format informpation
(metpdata) which is implicitly requested along with the view-window request.

C43  Offset (toff)

rof £ s=Wroff" "=" ox ", oy
Dx. =, UINT
0y = UINT

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.4.7).

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
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server may, 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)

rgsiz = "rsig" "=" gx ||,|| sy
sx = UINT
sy = UINT

This field is used to identify the horizontal and vertical extent (size) of the spatial region associated with the requested
view-window; if not present, the region extends to the lower right hand corner of the image. The actual dimensions of a
codestream image region, at the actual codestream image resolution selected by the server, are computed following the

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

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

C4.5 Components (comps)
Comps = "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 pr¢sent,
the request is understood to include all available image componentsiof all codestreams identified via the Codestream
request field, and all relevant components of all codestreams.requested via the Codestream Context request |field
(see [C.4.7). These "relevant" components are those whichwate’ involved in the reproduction of the image entities
(e.g.] JPX compositing layers or MJ2 video tracks) which are specified via the Codestream request field.

The palues in this request field represent the indices ofitlie’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 these are the components which are obtained by decoding and injerse
wav¢let transforming the compressed data, prioto the application of the inverse RCT or ICT component transforn]. For
codeptreams conforming to ITU-T Rec. T.801N| ISO/IEC 15444-2, the components identified here are those identified as
"spatial components", i.e., those obtained by decoding and inverse wavelet transforming the compressed data, prior to
the gpplication of any inverse multi-=component transform, dependency component transform, or multi-comp¢@nent
wav¢let transform.

Nontexistent components in any of the requested codestreams shall be disregarded.

C4.0 Codestream (stream)

Etream = '""Stream" "=" l#sampled-range
Bampledsxange = UINT-RANGE [":" sampling-factor]
Bampling-factor = UINT

This|field is used to identify which codestream or codestreams belong to the requested view-window. If the figld is
omitfed and the codestream(s) cannot be determined Dy OWCr means, the detault is the singie codestream with
identifier 0. Note that the Codestream Context request field (see C.4.7) 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.

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.

32 ITU-T Rec. T.808 (01/2005)


https://standardsiso.com/api/?name=81273ea675e12269021e207b7da1ad1e

ISO/IEC 15444-9:2005 (E)

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.

C4.7 Codestream Context (context)

context = "context" "=" l#context-range

context-range = jpxl-context-range / mj2t-context / reserved-context
jpxl-context-range = "jpxl" "<" jpx-layers ">" [ "[" jpxl-geometry "]" ]
jpx-layers = sampled-range

jpxl-geometry = "s" jpx-iset "i" jpx-inum

[px-iset = UINT

jpx-inum = UINT

nj2t-context = "mj2t" "<" mj2-track ">" [ "[" mj2t-geometry "]"\1I
nj2-track = NONZERO ["+" "now" ]

nj2t-geometry = "track" / "movie"

reserved-context = 1*( TOKEN / "<" / "sn / wi[n /o ow]w A ofjrw /o owow /owgw )

This|field may be used to request codestreams indirectly via "higher level" image entities. This Recommendation |
Interpational Standard defines contexts corresponding to JPX compositing layeérs (a JPX compositing layer may inyolve
one ¢r more codestreams) and MJ2 video tracks; however, the mechanismris‘designed for extensibility.

If a Codestream Context request field is supplied, the requested view-window includes each of the codestreams which
are associated with the requested context(s), in addition to any codestreams requested via the Codestream request figld.

The |body of a Codestream Context request field consists.@f one or more context-range values. [Each
corjtext -range is associated with a set of codestreams~which can be determined by the server. A context -
range may also identify coordinate remapping transformations which shall be applied to the Frame Size, Region| Size
and Pffset parameters in order to determine the codestréam image resolution and codestream image region for eafh of
the qodestreams associated with that contextdrange. 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
Codgstream Context response header.

This|Recommendation | International Standard defines two specific types of context -range, which are intgnded
to afldress the needs of the JPX—and MJ2 file formats. The first of these context-range types, jpxl-
context-range, is used tq identify one or more JPX compositing layers. The indices of the compositing layers
asso¢iated with a jpx1-caofitext -range are supplied in the form of a sampled-range, following the fpame
semgntics as sampled codeStream ranges in the Codestream request field. Where a jpx1-context-rande is
procgssed by the server;-the codestreams belonging to the corresponding compositing layer(s) shall be identified within
a Coflestream Contextwrésponse header.

A jpxl-cont&xt-range may identify an optional coordinate remapping transformation, to be used in ded{ficing
the ¢odestream“image resolution and the codestream image region for each of its codestreams. This coordinate
remdpping \transformation is determined by two non-negative integers, jpx-iset and jpx-inum. Together, fhese
two |nfegers identify a specific compositing instruction within a JPX Composition (comp) box, found within the Jcope
of thetogicat-target—Fhe—specificmstructiomr i questronts—tocated T the—mstruction—set—(tset)box—whose—ordinal
position (starting from 0) within the composition box is given by the jpx-iset value. The jpx-inum value gives
the ordinal position (starting from 0) of the instruction within that instruction set box. The interpretation of these indices
is independent of repeat counts which may appear within a JPX composition box.
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When jpx-iset and jpx-inum values are processed by the server, the requested frame size and region
parameters £x, £y, sx, sy, ox and oy, shall first be mapped to modified frame size and region parameters £x",
fy", sx", sy", ox" and oy" using the expressions in Equation C-3. These modified region parameters shall be
calculated separately for each requested codestream and shall then be used in place of £x, £y, sx, sy, ox and oy

when determining the codestream image resolution and the codestream image region following the procedure described
inC4.1.

Fxv = | £x . XR reg WE inst . Weod ; fyn=|fy- YR reg HE inst . Heog
XS reg WS ingt Wcomp YS reg Hs inst Hcomp
sx" = min {(ox + sx ), X135 }— max {ox, Xpyin |
V4 )\ h| [ ]
sY U = HHTNOY TSy ) Viim 5= HAAOY, Vinin f
X0 Wt . fx |
ox" = max {OX' Xmin }_ XOingt —| XCipgt — =3 |. RSt ). (£-3)
XS reg WS inst Wcomp
YO reg Ht ; t fy
oy" = max {Oyr Ymin }_ YOinst —| YCinst — ’ e :
YS reg HS inst Hcomp
fx fy
Xmin = |XOinst - i Ymin = | YOinst -
Wcomp J Hcomp
fx fy
Xlim ~ (XO inst TWCinst ) i Viim = (YO inst T HEGnst )
comp comp

Notd that the modified view-window region, defined by sx", sy "\sox" and oy", can potentially lie slightly tp the
left qr above the origin. That is, ox" and/or oy " may be negative:Any portion of the view-window region which lies
to tHe left or above the origin should be ignored when deteérmining the codestream image region following the
procgdure described 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] £y,
SX, By, ox and Oy are given by the expressions in Equation C-4. As before, these modified parameters shall be|used
when determining the codestream image resolutionsand the codestream image region, following the procedure in CH.1.

fX":’VfX.XRﬂ.WC_Od—‘; fY"=|7fY' YRreg . Hcod}

XSreg Wreg Ysreg Hreg
ox=ox-|Cired. X | (oo gy | e TY C-4)
Xsreg Wreg Ysreg Hreg

sx'l=8x,; sy'"=sy

The [second typé&ref context-range described by this Recommendation | International Standard, mjRt -
context, allows clients to request specific tracks from an MJ2 file. The mj 2 - t rack identifier must be a stfictly
positive integer, since 1 is the smallest allowable track identifier permitted within an MJ2 file. If an mj2-track
idenfifier includes the optional "+now" suffix, the mj 2t -context consists of all codestreams belonging to the{MJ2
videb_track Q‘mrﬁng with the codestream whose capture time (‘m’rpqpnndq to the time at which the request is recelived.
This is useful when the source is a live video stream. Otherwise, the server may associate "now" with any codestream it
sees fit. If the "+now" suffix is not included, the mj2-context consists of all codestreams belonging to the MJ2
video track.

An mj2t-context may 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
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presentation, at this desired presentation size. The geometric transformations described by the MJ2 Track Header (tkhd)
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 MJ2
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 mj 2t - context geometric transformations described above, it
provides a modified mj 2t -context string in its Codestream Context response header.

NOTE 1 — The use of the Codestream Context request field together with the Codestream request field may resulf in a
bdestream being requested multiple times with different geometric transformations of the Frame Size, Region Size ‘and"Qffset
quest fields. Where this happens, multiple disjoint or overlapping image portions of that codestream are effectively being
quested.

OTE 2 -The expressions in Equation C-4 may equivalently be obtained by setting XScomp™WSing™WtingWireg,
Scomp=HSinse=Htins™=Hyeg and XOj,=Y Oinge in Equation C-3 when the limits on sx", sy", 0X" and QV{' are not bounded by

‘lim > xmin ° ylim b ymin :

EXAMPLE 1: "context=jpx1<0-4:2>[s5i2]"
In this case, the server is requested to return the codestreams which are used by JPX compositing layers 0, 2 and 4,
remgpping the requested frame size and image region according to the geometric adjustaients represented by the [third
instrfiction of the sixth instruction set box within the composition box (JPX files have.at most one composition box).

\AF{?HMO

EXAMPLE 2: "stream=0&context=mj2t<1+now>[track]"
In thiis case, the server is requested to return codestream 0, as well as all codestreams belonging to the first track pf an
MJ2[file, starting from the codestream whose sampling time corresponds™to the current time. Moreover, the seryer is
requested to remap the requested frame size and image region according to the geometric adjustments described ip the
Track Header box, disregarding any additional geometric adjustments which may be described in the Movie Hgader
box.

C4.8 Sampling Rate (srate)
srate = "srate" "=" streams-per-sedond
Streams-per-second = UFLOAT

If this field is supplied, the codestreams which belong to the view-window are obtained by subsampling those
menfioned by the Codestream request field; in*addition to those expanded from context-range values in the Codestream
Context request field (see C.4.7), so as.to-achieve an average sampling rate no greater than the streams-per-sgcond
valug. This is possible only if the codestreams have associated timing information (e.g., if they belong to a logical target
confprming to the MJ2 file format).

This|request field serves only-te determine which codestreams should be considered to belong to the view-window| The
servgr shall scan through”all’ codestreams which would otherwise be included in the view-window, discafding
codeptreams as required to ensure that the average separation between codestream source times is no less thap the
reciffrocal of the stréamis-per-second value. This Recommendation | International Standard does not prescrije an
algofithm for subsdmipling, or a precise interpretation for the term "average separation.”

If n¢ source-liming 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 may nonetheless affeqt the
interpretation of a Delivery Rate request field, if present.

C4.9 ROT (roi)
roi = "roi" "=" region-name

region-name = 1% (DIGIT / ALPHA / " ")
/ "dynamic"

This field specifies the desired spatial region of the image through a name rather than through coordinates. The mapping
between region-name and a specific spatial region of the image may come from several places; it may be defined
within an ROI description box within the logical target, or it may 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 may use any information
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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 may 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 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.

C4.

This

t—Ttayersttayers)
layers = "layers" "=" UINT

field may be used to restrict the number of codestream quality layers that belong to the view-windew 'feques

defaylt, all available layers are of interest. The value specifies the number of initial quality layers that are of int
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server should not attempt to augment any precinct data-bins beyond the relevant layer boundary;<The server sk
ttempt to augment any tile data-bins beyond the point at which all remaining contents lie béyend the relevant
dary. Due to the order of data within a tile, it may be necessary for the server to return datasbeyond the bounda
equested layer for JPT-stream requests only.

Metadata request fields

| Metadata requested implicitly with view-window requests

Codestream request field and the Codestream Context request field-identify one or more codestreams whic
iated with the requested view-window. Even if neither of thes¢ request fields is present, the view-windd
iated with at least one codestream, as mentioned in C.4.6. Moreover, as noted in C.4.2, even if the Frame
st field is omitted, the requested view-window includes at ‘l¢ast the main codestream header for each requ
stream. The only exception to this is when metada¥fa-only is specified in a Metadata request
[C.5.2). Except in this case, the client is also implicitly, requesting whatever metadata boxes may be required
file format, if any, in order to utilize the imagety represented by the requested codestreams. To el
bperability between client and server components,\this subclause identifies a minimal set of metadata which se
regard as being implicitly requested along withthe view-window. Where the server is aware of additional rel
data elements, it may deliver these as well.

P2 and JPX files, the following metadafa elements shall be considered to be requested along with the ¥
ow:

a) The entire contents of‘'metadata-bin 0.
b) The entire contenfs ¢f each of the following boxes, wherever they are found at the top level of the fil
1) JP2 Signature ("jP ");
2) FileAype ("ftyp");
3) Reader Requirements ("rreq");
4) \»€omposition ("comp").
¢)«—A1l immediate sub-box headers from each of the following superboxes:
1) any JP2 Header ("jp2h") box;
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ould
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2) any Codestream Header ("jpch") box associated with a requested codestream;

36

3) any Compositing Layer Header ("jplh") box associated with a JPX compositing layer requested via

the Codestream Context request field.

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");
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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 ("colr")
associated with each codestream or JPX compositing layer requested via the Codestream Context request

field, as follows:

1) If the server is able to determine exactly which box is preferred, the server should send only that
box, even if it means not sending the first box for JP2 or JP2 compatible files (for example if the
second box is Any ICC and the colorspace preferences specify that the client prefers Any ICC). If

the server is not able to determine exactly which box is preferred, it should send the entire
Colourspace Description box.
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2) For all boxes not sent, the server should send a portion of the box contents so the clieh
determine if it later wants to request another colourspace specification.

*  For enumerated boxes, the server should send at least the first 7 bytes of the hox content
to at least the EnumCS field).

*  For vendor-defined colourspace boxes, the server should send at least the first 19 bytes d
box contents (up to at least the VCLR field).

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

kerver 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 froni
data-bin. As a result, the actual amount of metadata returned by the serverynay depend upon the particular wj

Recommendation | International Standard does not advise on whatconstitutes the implicit MJ2 metadata for
ow requests, however, this may be defined in a future standard.

P Metadata Request (metareq)

netareq = "metareqg" "=" 1#("[" 1S (reg:ibox-prop) "1" [root-bin] [max-depth]
[metadata-ondy]

reqg-box-prop = box-type [limit] (Imetareg-qualifier] [priority]

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

netareq-qualifier = "/" 1x('w" / "s" / "g" / "a")
priority = "I

root-bin = "R" UINT

mhax-depth = "D" . .UINT

netadata-onlyls®"11"

field specifies swhat metadata is desired in response to this request, in addition to any metadata required fq
t to decode ‘of interpret requested image data (see C.5.1). The value string in this request field is a i
pendent requests; however, the server may handle the requests as a group, and there may be overlap betwee
PSts.

h the logical target has been partitioned into metadata-bins. A discussion of these issues may be found in A.3.4.

can

5 (up
f the

bytes

oned
that
py in
2.

1ew-

r the
5t of
h the

|, the

request is relative to the data-bin specified by its root -bin value. If a root -bin value is not specified

root is metadata-bin 0. The request pertains only to data within or referenced (through Placeholder boxes) by that
particular data-bin.

If a value 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 no limit on the depth of the file hierarchy for this request.

The reg-box-prop portion of the request specifies a list of box types that are of interest to the client. The special
string "*" may be substituted for the box type, in which case all box types are implied. Each box type (or "*") may be
followed by any combination of three attributes: a limit value, a metareq qualifier, and a priority flag.
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limit specifies what type of information, and how much of the box contents the client is requesting for that box type.
The limit parameter takes the form of a colon followed by a value (the limit value), which shall be either an unsigned
integer or the character "r".

If the limit value is an integer n greater than zero, then the server is requested to return only the first n bytes of the
contents of relevant boxes of that box type, in addition to the box headers. If the limit value is 0, then only the box
headers for boxes of that type are requested. If 1imit is not specified, then the client is requesting the entire contents
of all boxes of that box type which match other aspects of the request, regardless of whether boxes of that type are
superboxes or not. Also, in the case of a numeric or not specified limit value on a superbox, the server is requested to
provide the amount of data requested by 1imit regardless of whether or not the hierarchy contained within that
superbox is deeper than would have been reached based on the values of root-bin and max-depth, and
regardless of the box types of sub-boxes found within the superbox.

If th¢ limit value is "r" then the server is requested to send the box header, but not the box contents, for any box with the
indidated box type, as well as all of its descendant sub-boxes (regardless of their box type), down to the maximum dlepth
spec]fied in the request. This is in effect a request for a skeleton of that portion of the box hierarchy. If the’seryer is
unabfle to determine whether or not a box is a superbox, it might not be able to recurse into the box's sub*boxes, sq that
it milght not respond completely to some metadata requests. Servers should be able to recognize the superbox statys of
all bpxes defined by the file formats they are intended to support.

While a limit value of "r" means that the client is requesting a skeleton of the box structure, consisting of thq box
headgrs, the division of the logical target into metadata-bins may force the server to return additional data, includinjg the
contgnts of some boxes and the headers and/or contents of other non-requested boxes.<Fhis is because the seryer is
requested to return all bytes from the start of each metadata-bin which contains fequested box bytes up to th¢ last
requgsted box byte.

n_n n_nn "

The metareg-qualifier takes the form of a "/" followed by one or mote of the flags "g", "s", "w" and "a". [Each
flag jdentifies a context from which boxes which match the request shallb&{drawn. The interpretation for each of fhese
contgxts is supplied in Table C.2. If more than one of the flags is proyided, the union of the corresponding corftexts
shall] be taken. If no metareqg-qualifier is provided, the unienof the "g", "s" and "w" contexts shall be psed.

By Way of clarification, note that contexts "g", "s" and "w" are mutually exclusive, but their union is generally snjaller
than [the catch-all context "a".

If the priority flag is specified, then the client is requesting that boxes of type box-type which match pther
elements of the request be delivered with higher priority than the image data.

For gny box type not specified in the req-box-~pnop list, no data is requested for boxes of that box type.

If mgtadata-only is specified at the end of the metadata request field, the client is requesting that the sefver's
respdnse consist only of metadata, without any image data or codestream headers, regardless of whether view-wifidow
request fields such as Frame Size haye'been used. For JPP-stream and JPT-stream return types, this means thdt the
returped JPIP messages will all be métadata-bin messages.

EXAMPLE 1: "metareq=[*]R31D4"

In thiis case, the server is requested to return the entire contents of all boxes it finds in the contents of bin 31. While a
restrfction on the desired depth has been specified, the server shall ignore that restriction because the contents of those
boxgs were not limited thfough the 1 imit parameter.

EXAMPLE 2: "metareq=[*:r,drep]R31D4"

The |'*:r" means’that the server has been requested to return box headers for all boxes contained in metadata-bin 3] and
any binsaeferenced by placeholders contained within that bin, up to a depth of 4 levels from the contents of bin 3], but
not foCinclude the contents of those boxes. The additional "drep" reg-box-prop specifies that the servfer is
requesTted 1o Teturm the entire CONntents ot any drep boxX comained within metadata-bin 31 and any vins reterenced by
placeholders within that bin, up to a depth of 4 levels from the contents of bin 31.

EXAMPLE 3: "metareq=[drep]R31D4"

In this case, the server is still requested to return the entire contents of any "drep" boxes it finds in the contents of bin 31
or any bins referenced by that bin, up to a depth of four levels from the contents of bin 31. However, because no other
boxes were specified, the server is requested to send only as much other data as are necessary to specify the position of
any "drep" box in the file hierarchy with respect to the box contained within metadata-bin 31.

Regardless of the box specifications provided via the Metadata Request field, the server may send other data, either
because it has determined that the other data is required for the client to decode or interpret the requested image data, or
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because the server had previously divided the logical target into data-bins using different criteria and additional data

shall

be sent in order to provide a consistent and meaningful view of the metadata-bins for this logical target.

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

daoc o
oo W v v od

contexts (e.g., JPX compsiting layers or MJ2 \’/ideo tracks), where these boxes are not solely
associated with particular spatial regions. Such an association might be established by an "Jaso¢" i
in a JPX file, for example.

n

g" This metareq context includes all boxes which are relevant to the requested view-window, taking
account the requested codestreams and the requested codestream contexts, excludifigthose boxes

which are included in the "w" and "s" metareq contexts.

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

NO

TE — This metareq context is suitable for requests that wish to interrogate the file structure indepéndently of the view-wind,
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Data limiting request fields

| Maximum Response Length (len)
len = "len" "=" UINT

field specifies a restriction on the amount of data the client wants the server to send in response to this request
shall be bytes. If not present, the server should send image data‘to the client until such point as all of the rel
has been sent, a quality limit is reached (see C.6.2), or the response is interrupted by the arrival of a new re
Hoes not include a Wait request field with a value of "yes"\(see C.7.2). The client should use 1en=0 if it req
nse headers and no response data.

p Quality (quality)
huality = "quality" "=" (1*2DIGIT / "100") ; 0 to 100
field may be used to limit data transmigsion to a quality level (between 0 for lowest quality and 100 for hi

ty) associated with the image. Qualitylimits are difficult to formulate in a reliable manner, and the server
e this request by responding withta value "—1" (see D.2.16). Nevertheless, it is useful to allow the client to pr:

d hoc Quality commonly used to control JPEG compression. The client should expect that the returned data s
btonically non-decreasingywith increasing quality, i.e., increasing the quality value generally correspon
asing the returned datasize.

OTE - If a server stpports this request and two different clients make identical requests to the same target having the
pality value, e.g.,.'quality=80", the server should have a consistent implementation policy in returning data from data-

Server control request fields

| <Alignment (align)

The
Pvant
uest
uires

bhest
may
vide

indication of the maximum image quality that might be of interest. The quality factor may attempt to approxjmate

ze 1S
IS to

same
ins.

pldgn = "align" "=" ("yeg" / "po")

This field specifies whether the server response data shall be aligned on natural boundaries. The default value is "no". If
the value is "yes", any JPT-stream or JPP-stream message delivered in response to this request which crosses any
"natural boundary" shall terminate at any subsequent "natural boundary." 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. 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 may 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)
C.7.2 Wait (wait)
vait = "wait" "=n (llyesll / "l’lO")

This|field is used to indicate whether the server shall complete a response to the previous request. If the yalue qf the
field| is "yes", the server shall completely respond to the previous request on the same channel resource spedified
throygh the channel ID 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 pame
chanpel resource (specified through the Channel ID field) prior to completion and may start\to respond to this| new
request. In this context, "graceful termination" implies that the server shall at least complete.the current message.

The flefault value of this field is "no".

C.7.8 Image Return Type (type)

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

image-return-type = media-type / reserved-image-return-type
nedia-type = TOKEN "/" TOKEN *( ";" parameter )
reserved-image-return-type = TOKEN * ( " ;@ parameter )
pbarameter = attribute "=" value

bttribute = TOKEN

value = TOKEN

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

The [value of the Image Return Type.request field shall be either a media type (defined in RFC 2046) or one df the
resetfved image return types defined ih Table C.4.

Table C.4 — Legal image return types

Type Interpretation

"ipp-stream" A JPP-stream as defined in Annex A. "jpp-stream" may 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" may optionally be followed by
";ttype=ext", in which case the requested return type is one in which all tile data-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 ISO 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 1 - Other image media types (e.g., jp2, jpeg, tiff, png), if available, can be provided by a server as a transcoding service
with JPIP functionality.

NOTE 2 - 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.
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C.74 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.

In order to provide meaning to this request field, timing information shall be associated with the various codestreams in
the view-window. If the codestreams belong to an MJ2 file, the timing information is provided by that file. The MJ2 file
provides a mapping between each codestream and a nominal playback time, which is identified here as the "source
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e codestreams do not have source timing information, and the Sampling Rate request field is notpresent, the s

Pelivery Rate request field provides a scaling factor between delivery and source rates\ If the rate-factor is giv
e server should attempt to deliver codestreams to the client at the rate suggested by their source times, noting

e server is unable to deliver all relevant data for each codestream at the)requested rate (e.g., due to bandy
raints), it should deliver only part of the data for each codestream, so\as to avoid violating the requested del
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Cache managemeént request fields
| Model (model)
.1 General
nodel £ "model" "=" 1#model-item
nodeT=item = [codestream-qualifier ","] model-element

nodel-element = ["-"] bin-descriptor
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bin-descriptor = explicit-bin-descriptor ; C.8.1.2

/ implicit-bin-descriptor ; C.8.1.3
codestream-qualifier = "[" 1S$(codestream-range) "]"
codestream-range = first-codestream-id ["-" [last-codestream-id]]
first-codestream-id = UINT

last-codestream-id = UINT

This field may be used in session-based or stateless requests. A session-based request is any request that includes a
Channel-ID field, since channels are associated with a session managed by the server. The "model" field contains one or
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more bin-descriptors, each of which identifies a data-bin, or a range of data-bins, about which cache information is
being 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 may issue
requests using either form and may 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
clienff cache. Removal of elements from the cache model means that the server shall not assume that the client aljeady
has these elements. Bin-descriptor values are processed in order.

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

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

Whepever the list of model-items includes a codestream-qualifier, all subsequent-model-elements shall be add¢d or
subttacted (as appropriate) from all codestreams whose identifiers are listed by the codestream-qualifier. Codestieam-
qualffiers may be interspersed throughout the list to progressively alter the ‘céllection of codestreams that are fo be
affedted by the ensuing model-elements. Any model-element that is not/préceded by a codestream-qualifier applies to
the fjrst codestream requested via a Codestream request field. If no Cadestream request field is present, model-elefnent
valugs which are not preceded by a codestream-qualifier shall refer\to codestream 0, regardless of whether or pot a
Codgstream Context request field is included. If the last-codestreainid is not present, but the qualifier hyphen is,|then
this ghall mean the first-codestream-id and all subsequent codesfreams are included.

Reqyests within a session shall not include any codestream=gualifier which references more than a single codestreafn.

OTE 1 — The server should attempt to exploit additive ¢aehe model manipulation statements, but is free to disregard somelor all
I them at the possible expense of transport efficiency:~Clients should be aware that servers might be quite likely to disregard
ditive cache model manipulation statements thataefer to data-bins belonging to codestreams that will not be serviced Yy the
rrent request. To remove such uncertainties where multiple codestreams are involved, the "mset" request field may be uged to
etermine the set of codestreams which are beingmodelled.

OTE 2 — Manipulation of a session-based.seérver's cache model generally affects the response to both the current requedt and
hy future requests. Moreover, all chaanels within a session that are associated with a single logical target share the same fache
odel. Thus, "model" fields in requésts:that arrive using one channel (Channel ID field) may affect the response to requesfs that
rive using a different channel,.It_is important to note that requests which use different JPIP channels (different Chanrjel ID
hlues) may arrive asynchronously at the server, if separate TCP channels are used to transport the request either directly| from
e client or indirectly at an intermediate proxy. Clients should take whatever action is necessary to ensure that their cache tpodel
janipulation instructions temain meaningful in light of these considerations.

S8 a0 o

=

@
%

.1.2 Explicit form

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

codestream-main-header-bin
meta-bin

tile-bin

bxpd icit-bin

tile-header-bin
precinct-bin

NN

number-of-bytes = UINT
number-of-layers = %x4c UINT ;"L

codestream-main-header-bin = %$x48 %x6d ; "Hm"

meta-bin = %$x4d bin-uid ; "M
tile-bin = %$x54 bin-uid P
tile-header-bin = %$x48 bin-uid ; "H"
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precinct-bin = %$x50 bin-uid ; "pn

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-
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bin-descriptor may be qualified by a number of bytes. An additive bin-descriptor which is qualified by thewnu,
tes, B, indicates that the client already has at least the first B bytes of the indicated data-bin in its cachejthe s

add the first B bytes of the data-bin to its cache model. A subtractive bin-descriptor that is qualified by‘the nul
tes, B, indicates that the client has at most the first B bytes of the indicated data-bin; the serverishall remov
following the first B bytes of the data-bin from its cache model.

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

nct bin-descriptors may alternatively be qualified by a number of layers.~An additive bin-descriptor th
fied by the number of layers, L, indicates that the client already has at leastythe first L layers (first L packets) g
ated precinct; the server may add the bytes corresponding to these layérs to its cache model. A subtractive pre
escriptor that is qualified by the number of layers, L, indicates that/the client has at most the first L laye
pts) of the indicated precinct; the server shall remove the bytes €orresponding to any subsequent layers of
nct from its cache-model.

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

MPLE 2: "model=M0,Hm,H7:20,P3" means that the\client has at least all of metadata-bin 0, all of the
stream header, the first 20 bytes of tile header 7, andZall of precinct 3 in its cache.
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EXAMPLE 3: "model=P3:256,P5:1.2,-P6:20" mearis)that the client has at least the first 256 bytes of precinct 3 an|
first two layers (packets) of precinct 5, but (atumnost) it does not have anything beyond the 20th byte of precinct
may 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 ha
metadata-bins except metadata-bin 5;-no tile header data-bins which are relevant to the view-window and at mo
first B layers of any precinct which_is relevant to the view-window. Note, that the wildcards used here are permis
only[when the "model" statement.appears in a stateless request.
EXAMPLE 5: "model=[30-200],Hm,H* ,M* P0,[0-29],-Hm,-H*,-M* -P*" means that the client has all headers
metadata, plus precinctCdata-bin 0 from codestreams 30 through 200 inclusive, but that it has removed all hd
metadata and precinctdata-bins from the first 30 codestreams.
C.8.1.3 Implicitform
implicit-bin-descriptor = l*implicit-bin [":" number-of-layers]
implicit-bin = implicit-bin-prefix (data-uid / index-range-spec)
implicit-bin-prefix = %$x74 ;b o-- tile
/ %$x63 ; ¢ -- component
/ %$x72 ; r -- resolution level
/ %$x70 ; p -- position
index-range-spec = first-index-pos "-" last-index-pos

first-index-pos = UINT

last-index-pos = UINT

data-uid = UINT / "=*"
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The bin-descriptor values that implicitly refer to data-bins are of the following types: t (tile to which the precinct
belongs), ¢ (image component to which the precinct belongs), r (resolution level of the tile-component to which the
precinct belongs) or p (position of the precinct within its tile-component-resolution). Implicit bin-descriptors are used to
identify precinct data-bins via the indices. All indices shall start from 0. A resolution level index of 0, 0, 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 ITU-T Rec. T.800 | ISO/IEC 15444-1.

In stateless requests, any or all of the tile, component, resolution level or position implicit-bin specifier may 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 may 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 Yalue gives the last index in the range and shall be greater than or equal to the value of the ﬁrst—index—pos.JBoth
indides specified are inclusive. The last-index-pos may not be omitted. If a range of tile indices ("t") is given, the’fange
referg to a rectangular array of tiles whose upper left-hand corner has the first-index-pos value and whoselower gight-
hand corner has the last-index-pos value. Similarly, if a range of position indices ("p") is given, the range referq 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?

Impljcit precinct bin-descriptors may be qualified by a number of layers, for which the syntax-and interpretatioh are
idenfical to those of layer qualified explicit precinct bin-descriptors, described previously.

EXAMPLE 1: "model=tOc2r3p4:L5" indicates that the client has the first 5 packets of\th€¢ 5th precinct in sequende, of
the fpurth resolution level, of the third component, of tile 0.

EXAMPLE 2: "model=t10r0,t*r1:L4" means that the client has all layers of th&tile index 10 at resolution level 0f and
the fjrst 4 layers of all tiles relevant to view-window at resolution level 1. Note-that the wildcard is appropriate only for
state]ess requests.

EXAMPLE 3: "model=t0-10:L2" indicates that the client has the first 2*layers from tiles 0 to 10. Note that the rarjge is
apprppriate 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 a]l the
tiles relevant to the view-window. Note that the wildcard and the range are appropriate only for stateless requests.

C.8.2 Summary of cache descriptor options (informative)

Table C.5 ~'Cache descriptor option summary

: Wildcarg number-of-layers number-of-byte
Form type Index-range w3 ( " 256"
stateless session-based (eg,":13" &8
Explicit form Allowed Not allowed Not allowed Allowed Allowed
Iplicit form Allowed Not allowed Allowed only for Allowed Not allowed
stateless
C.8.8 Tile-part model involving JPT-streams (tpmodel)
Fpmodeld 2 "tpmodel" "=" 1#tpmodel-item
Fpmodel -item = [codestream-qualifier "," ] tpmodel-element

Fpiodel-element = ["-"] tp-descriptor

tp-descriptor = tp-range / tp-number
tp-range = tp-number "-" tp-number
tp-number = tile-number "." part-number

tile-number = UINT

part-number UINT

This field may be used to indicate specific tile-parts that the client would like to add to or subtract from the server's
cache model. Like the "model" field, it may be used in both session-based and stateless requests. In the case of stateless
requests, the cache model is empty at the start of the request and does not persist between requests, but it still provides a
useful mechanism for identifying the image elements which are already in the client's cache.
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If a tile-part descriptor is preceded by a "-" character, it is said to be subtractive. Otherwise it is additive. An additive
tile-part descriptor indicates that the client already has the indicated tile-part or range of tile-parts in its cache; the server
may 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.

Codgstream-qualifiervaluestnay-beinterspersed-amonsast-the Hst-of tpmodel-elementsin-orderto-alterthe-collection of
codeptreams to which the ensuing tpmodel-elements apply, following exactly the same principles as for the “mgpdel”

OTE — Unlike the "model" request field, ranges of tile-parts and ranges of codestreams (in codestream-qualifiers) arg both

MPLE 1: "tpmodel=4.0,4.1,5.0-6.2" indicates that the client already has the first two tile-parts: of tile 4, anfl the

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 inclysive,
and that it is deleting all tile-parts from its cache of codestream 100.

C.8.4 Need for stateless requests (need)
heed = "need" "=" 1l#need-item
heed-item = [codestream-qualifier "," ] bdinydescriptor

This|field may appear only in stateless requests, i.e., those whieh do not include a Channel ID request field. It has the
samg syntax as the model request field, except that bin-descriptors shall not be preceded by a "-" symbol. The "peed"
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 are of potential interest to the client.
The erver need not send information that is not‘of potential interest. Regardless of how large the set of potenfially
interpsting data-bins may be, the server shouldonly send information which is relevant to the view-window refuest
fieldp or the metadata request field.

The pffect of the "need" field on the server's request may be explained using the concept of a temporary cache mpdel.
The femporary cache model is initialized (empty) immediately before the request is processed and discarded aftdr the
respnse is generated. If a "need" ficld appears in the request, all possible data-bins are added into the cache mpdel,
after| which all elements referenced by the bin-descriptors in the "need" field are removed from the cache model{ The
servgr then processes the requested view-window, using this cache model to determine the elements that need npt be
sent o the client.

Cod¢stream-qualifiess™may be interspersed amongst the list of bin-descriptors in order to alter the collectiqn of
codeptreams to which the ensuing bin-descriptors apply, following exactly the same principles as for the "model] and
"tpmodel" request fields.

EXAMPLE’T: "need=M1,H0:20,P0" means that the client needs all metadata-bin 1, data from the 20th byte of tile
headerdata-bin 0 and all of precinct data-bin 0.

EXAMPLE 2: "need=P1:256,P5:L.2" means that the client needs data beyond the 256th byte (or from byte 256) of
precinct data-bin 1, and layers beyond the 2nd 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 layers beyond the 3rd layer of 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
layers beyond the 4th 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-bins in
resolution levels 0 to 2 (0, 1 and 2) in all the tiles and components relevant to the view-window request.
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EXAMPLE 6: "need=[120-131],r0,[140;143-145],r0-1" means that the client needs resolution level 0 of codestreams
120 through 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" "=" 1f#tpneed-item
tpneed-item = [codestream-qualifier "," ] tp-descriptor

This field may appear only 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 ot Of potential interest. Regardless of ow large the set ol potentially interestng tile-parts may
be, the server should only send information which is relevant to the view-window request fields or the metadatarefjuest
field

The pffect of the "tpneed" field on the server's request may be explained using the concept of a temporary)éache model.
The femporary cache model is initialized (empty) immediately before the request is processed and, discarded aftdr the
respgnse is generated. If a "tpneed" field appears in the request, all possible tile-parts and datasbin§ are added intp the
cachp model, after which all elements referenced by the bin-descriptors in the "need" field.and all tile-parts in the
"tpnged" field are removed from the cache model. The server then processes the requested view-window, using this
cachp model to determine the elements that need not be sent to the client.

Cod¢stream-qualifiers may be interspersed amongst the list of tile-parts in order to alter the collection of codestreains to
whidh the ensuing tile-parts apply, following exactly the same principles as for thie "model" and "tpmodel" refuest
fieldp.

C.8.¢ Model set for requests within a session (mset)
nset = "mset" "=" l#sampled-range

This|field serves two purposes. In the first instance, it informs the setver of the set of codestreams for which the clignt is
prepared to cache data delivered by the server. In the secondrinistance, it provides a mechanism for the client to [learn
about the codestreams for which the server is prepared to, model the client's cache. Specifically, if the collectipn of
codeptream indices supplied in an "mset" request differs gi-any way from the set of codestreams over which the seryer is
currgntly prepared to offer cache modelling, the setver shall provide a Model Set response header, as discyissed
in DJ2.18.

The |'mset" request field's parameter string consists of a comma-separated list of ranges of codestream indices, pogsibly
subsimpled, following the conventions outlined in connection with the Codestream request field in C.4.6.

In afldition to codestreams mentioned in the "mset" request, the server may also provide a cache model fdr all
codeptreams associated with its response to the current request. This is the collection of codestreams identified by the
clienft's request (see the Codestréamand Codestream Context request fields C.4.7), unless the server indicates a reduced
set df codestreams via a Codestream response header (see D.2.9). If no "mset" request field is provided, the ¢lient
shoulld not assume that the_setver is providing a cache model for any codestreams other than those associated with its
respgnse; however, it may*model other codestreams. If an "mset" request field is given, the server shall discard any
cachp model information it has for all codestreams other than those mentioned either in the "mset" request, or in the set
of cqdestreams assoCiated with its response data. Moreover, the effects of any cache model manipulation via "modg¢l" or
"tpmodel" request'fields shall be restricted to just these codestreams.

The [servermiay, at its discretion, reduce the number of codestreams in the "mset", in which case, it shall supply a

"msdt" . fesponse header identifying the actual set of codestreams which are being modelled; moreover, this set of

modeglled codestreams shall at least include all codestreams associated with the server's response data (those requpsted

by the client's request, or identified by the server's Codestream response header, if any). In this case, these statements

apply to those codestreams contained in "mset" identified by the server. The server may not identify a larger set of
on

codestreams than those mentioned in the client's "mset" request, combined with those codestreams which are associated
with the server's response data.

Note that the server may change its "mset" from request to request, so clients which need to keep track of and/or tightly

o n

constrain the server's "mset" might choose to include an "mset" request field with every request.
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Upload request parameters

C.9.1 Upload (upload)

upload = "upload" "=" upload-type

upload-type = 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 can
be any of the valid image-return-type values that could be used with the type request field. See Annex E for
information on uploading data.

C.10  Client capability and preference request fields

C.10.

This
field|
be ¢
chan|

Whe
for 1
may
incly

If th
servg
coul
requ
The
in T4

1 Client capability (cap)
Cap = "cap" "=" 1lffcapability-group

Capability-group = processing-capability
/ depth-capability
/ config-capability

processing-capability = compatibility-capability
/ vendor-capability

compatibility-capability = "cc." compatibility-code
yendor-capability = "vc." vendor-code [":" vendor-valuel
vendor-code = 1* (LOWER / DIGIT / "." / "-")

vendor-value = TOKEN
Hepth-capability = "depth:" UINT
ronfig-capability = "config:" UINT

field specifies the capabilities of the client. For sessign-based requests (those which include a Channel ID re
, any capability fields transmitted by the client shall’affect only the channel associated with the request, and
bnsidered persistent. Capabilities need not be-retransmitted by the client for subsequent requests on the
nel.

h a new channel is created from an existing channel, its client capabilities are inherited. For stateless requests

be determined or anticipated bynother means. The capabilities associated with a channel may be changg
ding a Client Capabilities request-field within any request.

e Client Capabilities request“field identifies one or more of the processing-capability options

r shall assume that the‘client does not have any of the other processing-capability options

pst field, the server)shall continue to use whatever previous knowledge it had concerning processing capabi
processirng=capability options defined by this Recommendation | International Standard are desc
ble C.6.

Table C.6 — Legal capabilities of the processing-capabilities element

I have been mentioned. If no processing-capability options are supplied in the Client CapabTIities
i

juest
shall
bame

and

bquests issued within a channel whose/capabilities have never been specified or inherited, the client capabillities

d by

, the
bhich

ties.
ribed

Capability Meaning
compatibility- The client supports all files that contain compatibility-code in the compatibility
capability list in the File Type box. For example, to indicate that the client supports all JP2 files, the

client would transmit the "cc.jp2 " in a Capability request field. A compatibility-code value
of "jp2c" shall be used to indicate support for raw JPEG 2000 codestreams.

vendor-capability |The client supports the vendor 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 vendor feature name. For example, if example.com defined a feature called
"distance", then the 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.
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Ifa depth-capability parameter is supplied, it indicates the maximum sample bit depth (precision) at which the
client is able to exploit decompressed imagery. If the client supports different bit depths for different image
components, this field shall specify the bit depth of the component for which the client has the greatest bit depth
capability.

NOTE 1 —If a client supports 12 bits for luminance and 8 bits for chrominance, the value of depth-capability shall be 12.

NOTE 2 — Clients having the capability to handle only N bits per sample will still generally be able to handle codestreams whose

SIZ marker indicates a bit depth much larger than N. However, this flag may be used by the server to determine an appropriate
manner in which to deliver the requested image data.

If a config-capability parameter is supplied, it shall be in the range 0 to 255, representing an 8-bit word

whose individual bits are interpreted as configuration flags. The interpretation of the configuration flags is provided in
Table C.7.

Table C.7 — Legal values of the config-capability parameter

Value Meaning
1XXX yyyy The client is capable of processing colour image data.
0xxx yyyy The client is not capable of processing colour image data and desires thefserver to transmit
any requested image regions as greyscale.
x1xx 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
xxx1 yyyy The client has sound output capabilities
xxx0 yyyy The client does not have sound output capabilifies
Other values Reserved for ISO use

A bif value of "x" in Table C.7 indicates that the specified value-includes cases where that bit is set to either "1" of "0".
Bits [indicated as "y" are unused by this Recommendation | Jiternational Standard and shall be set to 0 by client§ and
ignofed by servers.

C.10.2 Client preferences (pref)
C.10.2.1 General

pref = "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-seqg-pref ; C.10.2.7
/ other

bther = TOKEN

This| field specifies the client preferences for server behaviour. For session-based requests (those which inclyde a
Channel ID>request field), any preference fields transmitted by the client shall affect only the channel associated|with
the fequest, and shall be considered persistent. Preferences need not be retransmitted by the client for subsequent
requéestso a 2 in a-si

When a new channel is created from an existing channel, its preferences are inherited. For stateless requests, and for
requests issued within a channel whose preferences have never been specified or inherited, the client preferences may
be determined or anticipated by other means. If the client desires to change its preferences, it shall send the entire
affected related-pref -set again.

Unless otherwise stated, each related-pref-set specifies an ordered list of individual preference tokens, from
most preferred to least preferred. Where possible, the server shall respect the client preferences identified by this request
field. Ifa related-pref -set is followed by the "/r" modifier (required), the server shall either support one of
the preferences listed in the related-pref-set, or else it shall respond with an error. In the latter case, the
server shall return an Unavailable preference response header which identifies any related-pref -set which had
the "/r" modifier but could not be supported. See D.2.20 for more on the Unavailable preference response header.
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For example, consider the following Client Preferences request:
pref=fullwindow/r,color-ricc:2;color-icc

This preference request requires that the server return the complete view-window requested, regardless of how large
that view-window may be (see C.10.2.2 for a discussion of the "fullwindow" preference). Since the "/ r" modifier has
been used, the server should return an error response unless it is able to support this preference. In addition, the client
prefers 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 header, indicating the preference that it is not able to perform.

Values of the token ot her are reserved for ISO use.

C.10.2.2 View-window handling preferences
view-window-pref = "fullwindow" / "progressive"

This|Recommendation | International Standard defines two options to specify the behaviour of, the”server in the ¢vent
that the request cannot be serviced exactly as stated, following a quality-progressive ordering of the response |data.
Thede 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 return the
data in a non-quality-progressive order.

"progressive" The server may modify the view-window request parameters in order to retain quality-
progressive properties of the response data! In the event that the server does modify view-
window request parameters, the modified view-window should be a subset of the originally
requested view-window.

If ndither "fullwindow" nor "progressive" is specified imv;the Client Preferences request field, the server shall aspume
that the client's preference is "progressive".

Notq that the interpretation of "progressive" delivery may be affected by the presence of a Delivery Rate request field,
as e¥plained in C.7.4.

C.10.2.3 Colourspace method preference
tolor-meth-pref = 13f€0lor-meth [":" meth-1limit])
rolor-meth = "color-énum" / "color-ricc" / "color-icc" / "color-vend"

meth-limit = UINT

This|Recommendation|\lnternational Standard defines four options that specify what forms of colourspace specificption
data [should be retufiied by the server. A single JPEG 2000 file may contain multiple specifications of the colourgpace
for a single codestream or compositing layer. This allows a file writer to provide the optimal colourspace specificption
whilg still providing interoperable solutions.

However; not all readers will support all colourspace methods, and the data provided for some colourspace methods
may |be-of significant size. In those cases, the server should only send the colourspace specification data that is dgsired
by theciient.

If the Client Preferences request field does not contain any colourspace method preferences, then the supported
colourspace methods are defined according 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 limit on
that preference. Legal values of the colourspace method are specified in Table C.9.
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Table C.9 — Colourspace method client preferences

Method Meaning
"color-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-1imit 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

allov
currg
othe

accufacy of the colourspace methods is unimportant. Another application that displays images on a lowzquality s

may

charjcters of the field shall be interpreted as an unsigned decimal integer. Legal values are definéd by the definiti
the APPROX field in Table M.24 of ITU-T Rec. T.801 | ISO/IEC 15444-2, and by extensions and amendments t

Recd

When selecting which Colourspace Specification box to transmit to the client, the’sérver shall use the follo

algos

For ¢

s clients to specify the point at which colour fidelity is not important for a particular colourspace methody fd
nt application. For example, a page-layout application that is only concerned with aligning the image (data
elements on the page may not care at all about colour fidelity and set meth-1imit to 4, meaning thg

set meth-1imit to 3, to indicate that as long as the colour accuracy is reasonable, it wouldybe satisfied

mmendation | International Standard.

ithm, as shown in Figure C.3.

()

spec[i]. APPROX < limit[spec[i. METH] ?

Use unmodified value Use modified value
priority[i] = spec[i]. APPROX'&$pec[i].PREC priority[i] = 1 + spec[i].PREC
N | T.808 FC.3

( Done ’

Figure C.3 — Colourspace specification box selection procedure

ach Colourspace-Specification box which uses a method that is supported by the client, where:
— _&pee[] 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
appears in the logical target.

r the
with
t the
reen
The
n of
that

wing

as it

— cpp(\[i] METH is the value of the METH field for the ith Fn]nlquparp Qppr‘iﬁr‘aﬁnn box as it appe

s in

the logical target.

—  spec[i].PREC is the value of the PREC field for the ith Colourspace Specification box as it appears in the

logical target.

—  limit[] is an array containing the meth-1imit values specified in the request field, indexed by the

legal values of the METH field in the Colourspace Specification box.

—  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
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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;
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

<l rltls
Uuyviulix

ax-bandwidth = "mbw:" mbw
bw = UINT [IIKII / M / ell / ||T||]

This|preference signals the maximum rate at which the client would like to be sent data per logical target. If the
valu¢ ends in "K" the value is in kilobits/second, where 1 kilobit = 1024 bits. If the mbw value ends’'in "M" the va
in mpgabits/second, where 1 megabit = 1024 bits. If the mbw value ends in "G", the value is in'gigabits/second, W
1 gigabit = 1024° bits. If the mbw value ends in "T", the value is in terabits/second, where 1 terabit = 1024*

maxjmum bandwidth for the JPIP service.

C.10.2.5 Bandwidth slice
bandwidth-slice = "slice:" slice
lice = NONZERO

This[preference may be used to identify the fraction of the available*bandwidth that should be allocated to this chal
The yalue of s1ice shall be strictly greater than 0. The bandwjdth fraction is obtained by dividing each channel's
valug by the sum of all channel slice values. If not specified, the'channel's slice value defaults to 1.

As ah example, a low s11ice value could be used for reqpesting a "background" view-window, while a higher s1
might be used for a "foreground" view-window. If<the session contains channels that are associated with diff
logidal targets, slice values affect the proportion ef.the available bandwidth which is assigned to these different ta
(images).

C.101.2.6 Placeholder preference
blaceholder-pref = "meta:" placeholder-branch
pblaceholder-branch = Wincr" / "equiv" / "orig"

This|preference may be used\to)indicate the preferred treatment of Placeholder boxes. Where Placeholder boxes af
withfn the metadata in a\JPP-stream or JPT-stream, there may be as many as three different representations o
contg¢nt of a box: the eriginal box; a streaming equivalent box; and an incremental codestream (signalled via the in|
These possibilities abe‘explained in A.3.6 and A.4. As explained in A.4, the recommended default assumption is th:
clienft would prefer-to receive the incremental codestream, if available, failing which it would prefer to receiv
streaming equivalent box, if available. The client may signal an alternate preference using the mechanism desc
here| Legal.yalues of the Placeholder preference are specified in Table C.10.

mbw
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ise, the value is in bits/second. Either the capacity of the server or the networkimay further limit the avaflable

nnel.
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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 legal to provide more than one value for the placeholder preference.
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C.10.2.7 Codestream sequencing

codestream-seq-pref = "codeseq:" codestream-seg-option

codestream-seqg-option = "sequential" / "reverse-sequential™
/ "interleaved"

This preference may be used to indicate how the client desires that the server deliver multiple codestreams that have
been requested within a single request. Legal values of the Codestream sequencing preference are specified in

Table C.11.
Table C.11 — Codestream sequencing preferences
Method Meaning
"lsequential" 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 ifiterleaved manner
(e.g., server interleaved multiple compositing layers from a JPX file).
It is pot legal to provide more than one value for the codestream sequencing preference.

C.10.3 Contrast sensitivity (csf)

This

csf = "csf" "=" 1ficsf-sample-line

csf-sample-line = csf-density [";" csf-angle] "' 1S$sensitivity
rsf-density = "density" ":" UFLOAT

csf-angle = "angle" ":" UFLOAT

Eensitivity = UFLOAT

field may be used to supply information concerning:contrast sensitivity. While this information may represer]

effedts of both visual sensitivity and the modulation transfer function of a display device, it is most easily describ

term|

b of an assumed hypothetical modulation transfer function. When reproduced at the frame size identified b

Franje Size request field, the imagery is assumed*to be passed through a device whose modulation transfer fun

(MT,
sens
spac

tivity function. The MTF m(w,, ®,) i§ described through a collection of samples. The samples are logarithmi
bd in the radial direction, along one ,or more oriented axes. The server may interpolate these samples using

metHod it sees fit, in order to recoyertiie MTF, which in turn may be used to adjust the order in which byte rang
data{bins are communicated to the'client through JPP-stream or JPT-stream messages.

Eacll csf-sample-1line (represents MTF samples m(w;, ®,) given ®; = nd'cosy, w, = nd"siny, where n i
sample index, starting from7 = 0 for the first csf-density sample in the csf-sample-1ine, vy is the orient
of the CSF sample line;expressed in degrees (defaults to O if there is no csf-angle value), and d is the sam

dens

ty; it shall besio\arger than 1.0. The o, value describes the horizontal frequency in radians, where ®; = 7 i

horiontal NyquiSt-frequency. The ®, value describes the vertical frequency in radians, where @, = m is the ve
Nyquist frequéncy.

The
abso
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MTF ‘sample values have meaning only in relation to each other; there is no particular interpretation for
ute-values.
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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

respense-will consist of multiple response-headers
D.1.2 Reply structure

The JPIP response consists of the following elements:
—  status-code;

—  reason-phrase;

—  jpip-response-header;

—  response data.

The plements in the response should comply with the selected transport protocol. As an example, in HTTP, the dtatus
code] and the reason phrase appear in the status line, the JPIP response headers -appear in the HTTP response hepders
and the response data (if any) appears in the HTTP entity-body.

Etatus-Code = 3DIGIT
Reason-Phrase = *<TEXT, excluding CR and LF>

jpip-response-header

/ JPIP-tid ; D.2.2
/ JPIP-cnew ; D.2.3
/ JPIP-qgid ; D.2.4
/ JPIP-fsiz ; D.2.5
/ JPIP-rsiz ; D.2.6
/ JPIP-roff ; D.2.7
/ JPIP-comps ; D.2.8
/ JPIPxstream ; D.2.9
/ JPIP-context ; D.2.10
LA JPIP-roi ; D.2.11
/)'JPIP-layers ; D.2.12
/ JPIP-srate ; D.2.13
/ JPIP-metareq ; D.2.14
/ JPIP-len ; D.2.15
/ JPIP-quality ; D.2.16
/ JPIP-type ; D.2.17
/ JPIP-mset ; D.2.18
/ JPIP-cap ; D.2.19
/ JPIP-pref ; D.2.20

The feason-phrase string should ideally impart a textual explanation of the status code. The following status codes| may
be suffrcient for JPIP app]ir‘aﬁnnq

D.1.3 Status codes and reason phrases

D.1.3.1 General

The Status-Code is a 3-digit integer result code of 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 may see other status codes as well.

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.
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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 may 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)

Servers should issue this status code if the request is incorrectly formatted, or contains an unrecognized field in the
query string.

D.1.3.5 404 (Not found)

This|status code should be issued if the server cannot reconcile the requested resource with an issued Target ID.| This
may [result from unauthorized access attempts or, more likely, from a time limit expiring. If the client fisses this|time
window, due to a poor connection, it may find that the Target ID is no longer active.

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 cannpt 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 refuest
cannpt be serviced.

D.1.3.8 503 (Service unavailable)

This|status code should be used if a channel id specified in the Channel ID request field is invalid.

D.2 JPIP response headers

D.2.1 Introduction to JPIP response headers

In regponding to a client request, the server may moedify some aspects of the request. If the server modifies the reduest,
the rhodified parameters shall be identified via résponse headers. The name of each response header is derived fromn the
nam¢ of the request field whose parameters.;-are being modified, by prefixing the name of the request field |with
"JPIP-". Unless otherwise specified, if the parameters identified in the response header had been originally spedified
in the client's request, then the servetiwould have responded in the same way, except the response would now not
contgin these response headers. In(addition, JPIP response headers may be sent by the server to inform the client qf the
valugs of other unspecified request)fields for use in future requests.

The TPIP-gid responseiis-an exception in that it shall be sent whenever the client has included a Request ID ih the
request, and then value 0 IJPIP-qid shall always be the same as gid.

Parameters to the derived response header indicated by the same BNF element as parameters in the original refuest
field|have the samémeaning 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 headers.

D.2.2 Target ID (JPIP-tid)

JPIP-tid = "JPIP-tid" ":" LWSP target-id

The server 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, or if the client did not specify a Target ID request field. The target-id is
an arbitrary, server-assigned string, not exceeding 255 characters in length. If the Target ID request field specifies a
value of "0", the server is obliged to include a Target ID response header, indicating the actual target-id. If the server is
unable to assign unique identifiers to the requested logical target, and hence cannot guarantee its integrity between
multiple requests or sessions, then the Target ID response header shall specify a value of 0. If the server supplies a
target-id which is different from that specified in the request, it shall disregard all model, tpmodel, need
and tpneed request fields when responding to this request.
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D.2.3 New channel (JPIP-cnew)

JPIP-cnew = "JPIP-cnew" ":" LWSP "cid" "=" channel-id
["," 1#(transport-param "=" TOKEN) ]

transport-param = TOKEN

The server 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
channel's channel-id token.

The following transport-param tokens are defined by this Recommendation | International Standard (see
Table D.1).

Table D.1 — Legal values of transport-param

Value Meaning

ltransport" | This parameter shall be assigned one of the values in the list of acceptable transport namés supplied i
the New Channel request field. If multiple transport names were supplied in the request field, the
response header shall identify the actual transport that will be used with the channel.

Thost™" This parameter identifies the name or IP address of the host for the JPIP segver that is managing the
new channel. The parameter need not be returned unless the host differs ffom-that to which the reques|
was actually sent.

lpath" This parameter identifies the path component of the URL to be usgd‘in/constructing future requests
with this channel. The parameter need not be returned unless the'path name differs from that used in
the request which was actually sent.

lport" This parameter identifies the numerical port number (decifnal) at which the JPIP server that is
managing the new channel is listening for requests. The parameter need not be returned if the host ang
port number are identical to those to which the original réquest 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 uged)

lauxport" This parameter is used with transports requiring a second physical channel. If the "http-tcp" transport
is used, the auxiliary port is used to connect.the auxiliary TCP channel. For further details, see

Annex G. The parameter need not be refurned if the original request involved a channel that also
employed an auxiliary channel, having the same auxiliary port number. Otherwise, the parameter neeq
be returned only if the auxiliary pott'number differs from the default value associated with the selectefl
transport.

D.2.4  Request ID (JPIP-qid)
JPIP-gid = "JPIP-gid" ":" “LWSP UINT

The perver 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 refjuest
did fjot include a Request ID,

NOTE - The server's Request ID, JPIP-gid, shall always be identical to the client's Request ID. Thus the Request [ID is
djstinctive in that this feéspense header is sent when the client has used the Request ID, not when the server modifies the valye.

D.2.3 Frame size-<(JPIP-fsiz)
PPIP-fgiz'= "JPIP-fsiz" ":" LWSP fx "," fy

The perver\should send this response header if the frame size for which response data will be served differs fronj that
requested via the Frame Size request field.

D.2.6 Region size (JPIP-rsiz)
JPIP-rsiz = "JPIP-rsiz" ":" LWSP sx "," sy

The server should send this response header if the size of the region for which response data will be served differs from
that requested.

D.2.7 Offset (JPIP-roff)
JPIP-roff = "JPIP-roff" ":" LWSP ox "," oy

The server should send this response header if the offset of the region for which response data will be served differs
from that requested.
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D.2.8 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.

D.2.9 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 gerver should send this response header to inform the client of the codestream or codestreams for whick i will
serv¢ data, unless it is serving data in response to all codestreams requested directly via any Codestream tequest|field
and [all codestreams requested indirectly via any Codestream Context request field. The server should us¢ the
prefixed-range syntax to identify those codestreams for which data is being served in response to a tranglated
Codgstream Context request field. In this case, the ctxt-id value shall identify the specific,context -range
from| the Codestream Context request field whose translation is producing the relevant codestt€ams. Moreovet, the
ctxt-elt value shall identify the particular element within the context -range. identified by ctxttid,
whoge translation is producing the relevant codestreams.

A vallue of 0 for the ctxt - id means that the first context -range in the Codéstream Context request field {s the
one which produced the range of codestreams which follows the prefix. Similarlyza value of 1 for ctxt - id njeans
that the second context -range in the Codestream Context request field:is the one which produced the enguing
rangg of codestreams, and so forth.

A vglue of 0 for the ctxt-elt means that the first context in the(televant context -range is the one which
prodpced the range of codestreams which follows the prefix.

Exarpple:
Client request:
stream=0&context=jpx1<2-7:2>[s0i0],jpxI<3-5>[s1i3]
Server response:
JPIP-context: jpx1<2-7:2>[s0i0]=0, I;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-window to codestream 0 (as requested via "stream=0");

2) the translationy of the view-window to JPX compositing layer 4, according to compoditing
instruction § in compositing instruction set 0, as it applies to codestream 1;

3) the translation of the view-window to JPX compositing layer 9, according to compoditing
instrietion 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 compogiting
instruction 3 in compositing instruction set 1, as it applies to codestream 0.

D.2.]10  Cedestream Context (JPIP-context)

JPTP-context = "JPIP-context" ":" LWSP 1$(context-range "=" lf#sampled-range)

The server should send this response header if it is able to process any of the context -range values supplied via a
Codestream Context request 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
context-range values which were originally provided in the Codestream Context request field, if they are not being
processed. The server may 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 (e.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 mj 2t -context string).
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D.2.11 ROI (JPIP-roi)

JPIP-roi = "JPIP-roi" ":" LWSP
"roi" "=" region-name ";"
|Ifsiz|l n_n UINT n , n UINT n I. n
|Irsiz|l n_n UINT n , n UINT n I. n
|lroff|l n_n UINT n , n UINT n ,. n

region-name = 1% (DIGIT / ALPHA / " ")

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 rpginn of the image that it is cPrving as a fallback
&

If th¢ 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 descrjbing
the plart of the ROI being returned.

D.2.]2 Layers (JPIP-layers)
JPIP-layers = "JPIP-layers" ":" LWSP UINT

The gerver should send this response header if the number of layers for which it will serve is smaller than the yalue
specified by the layers request field. Since the view-window is typically served in quality progressive fashion, the sprver
is not obliged (and indeed may not be able) to determine the number of layers which(are'spanned by the response data it
delivlers. However, if the requested number of layers exceeds the number of layers available from any codestrearns in
the vfiew-window, the server should at least identify the maximum number of available layers. Any server that acfepts
an Allignment request field (see C.7.1) shall provide a JPIP-layers response 1f'the number of layers for which if will
serv¢ is smaller than the value specified by the layers request field.

D.2.]3 Sampling rate (JPIP-srate)
JPIP-srate = "JPIP-srate" ":" LWSP UFLOAT

The perver should send this response header if the average sampling rate of the codestreams 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
sour¢e codestreams have no timing information, this response header should not be sent.

D.2.]14 Metadata request (JPIP-metareq)

JPIP-metareq = "JPIP-metareg! ":" LWSP
1#( "[" 18 (reqg-box-prop) "1" [root-bin] [max-depth] )
[metadata-onlyl

reqg-box-prop = box-type [limit] [metareg-qualifier] [priority]

The perver should send this response header if it is modifying the max-depth, 1imit, metareg-qualiffier
or priority value provided in a Metadata Request request field.

D.2.]5 Maximum,response length (JPIP-len)
JPIP-len ¢ "JPIP-len" ":" LWSP UINT

The gerver.should send this response header if the byte limit specified in a Maximum Response Length request|field
was foo-small to allow a non-empty response unless the byte limit was equal to zero. If returned, JPIP-1en shall be a
valu¢ thdt informs the client of a suitable maximum response length, 1en, for subsequent requests. If 1en=(, the
server should respond to the request with response headers and no response data.

D.2.16 Quality (JPIP-quality)
JPIP-quality = "JPIP-quality" ":" LWSP (1*2DIGIT / "io00" / m-1m)

The server may send this response header to inform the client of the quality value that will be associated with the image
data returned once this request has been completed. If the request is interrupted by another request (not having
"wait=yes"), this quality value may not be accurate. The quality value refers only to the view-window requested, and
has the same interpretation as the Quality request field. If the server ignored the client's request, a value "—1" shall be
returned.
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D.2.17 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.2.18 Model set (JPIP-mset)

JPIP-mset = "JPIP-mset" ":" LWSP l#sampled-range

The [server should include this response header if the client's request contains a Model Set request field,'angl the
collgction of codestreams identified by the client's Model Set request field differ in any way from the collectign of
codeptreams for which the server is actually prepared to maintain cache model information. The set of codestreants for
whidh the server maintains cache model information should include all codestreams which are associated with the
servgr's response data (either those identified in the client's request, or those identified by the server's Codestfream
\ "

respdnse header, if any). Apart from those codestreams, the server's "mset" may be no larger than\that identified bl the
client's Model Set request field.

D.2.]19 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 targef in a
confprmant manner. Legal capabilities are the same as those defined for the Capability request field in Table C.6.

D.2.20 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 relatfed-
prdf - set with the "/ r" modifier (required), which the server was unwilling to support. In this case, an error yalue
shoulld also be returned for the response status code. The*value string consists of one or more of the relatfed-
pref -sets that could not be supported, repeated in\eXactly the same form as they appeared in the Client Prefer¢nces
request.

Althpugh desirable, it is not necessary for this response header to list all of the required related-pref -setg that
cannpt be supported. Thus, it is permissible,for a server to walk into the Client Preferences request field only umtil it
encounters a related-pref-set: which specifies "/r" and cannot be supported. See C.10.2.1 for more
infofmation on when this response header is to be used.
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Table D.2 — Defined reason codes

Reason code Reason Explanation

1 Image done The server has transferred all available image information (not just information relevant to
the requested view-window) to the client. This reason code has a particular meaning to
session-based requests. For a session-based request, this reason code implies that the client
has received all data which could be sent in response to any session-based request associated
with this logical target. With the possible exception of requests which include cache
management requests fields, any subsequent session-based request will be responded with 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 session-
ba ] ] ] ] ] ]
sent in response to this request 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 repetition of the request will be responded with no response data and R=2 EOR.

3 Window change | The server is terminating its response in order to service a new request whichrdoes 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'spécified in a Quality request

reached field has been reached.

6 Session limit 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 shouldbe issued using a channel ID
associated with that session.

7 Response limit The server is terminating its response becausg’some limit, e.g., a time limit, has been

reached reached. If the request is issued in a sessiom;further requests can still be issued using a
channel ID associated with that session.
OxFF Non-specified The server is terminating its responseMor a reason that is not specified.
reason
Other values Reserved for ISO use.
D.3 Response data
For gnything other than the JPP- or JPT-stream imdge return types, including raw codestream, the response data shjould
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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 frequest fields for an upload shall contain an Upload request field. The Target, Sub-target and Target ID refjuest
field| (see C.2.2, C.2.3, and C.2.4) may also be used. For an upload of a complete image ‘média type, the Frame [Size,
Offset and Region Size request fields (see C.4.2, C.4.3, and C.4.4) are used to indicaté.the position of the upldaded
portipn within the entire image. For uploads of JPT-stream and JPP-stream, the number of the data-bin (and hende the
tile dr precinct number) along with the main header indicate the location of the coded data and the view-window refuest
fieldp are unnecessary.

E.2.] Upload request body

E.2.3.1 General

The pody of an upload request consists of one of the supported image types: JPP-stream, JPT-stream, or a comjplete
imagde media type. The body contains the data that the client is requesting to have handled by the server.|This
Recgmmendation | International Standard does not support uploading raw image data.

E.2.3.2 JPT-stream

The pody of the request contains all data-bins thé.client wants the server to replace (header data-bins, metadata{bins,
and [tile data-bins). If the client does not upload a main header data-bin the tile data-bins shall be encoded|in a
compatible manner with the current main header.

E.2.3.3 JPP-stream

The pody of the request contains-all.data-bins the client wants the server to replace (header data-bins, tile header data-
bins,| metadata-bins, and precinct-data-bins). If the client does not upload a main header data-bin or tile header dath-bin
the grecincts shall be encoded-in a compatible manner with the current main and tile-headers.

E.2.3.4 Complete image upload
The pody of the request contains a complete image media type representing those samples the client wishes to modify.

In the case of‘a‘complete image upload, the request may include Frame Size, Region Size and Offset request fields| The
Franje Sizesequest field shall be the size of the reference grid of the image. In the case of a complete image upload, the

compression need not be done in a compatible way with the logical target on the server. If the size of the upldaded
image exceeds the extent in the Region Size request field. the server should limit modifications to the extent specified in

the 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 ID field for the updated resource.

No body 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.3.4 400 (Bad request)

Servprs should issue this status code if the request is incorrectly formatted, or if the query contains requést fieldg that
are ipcompatible with uploading or contains an unrecognized field in the query string.

E3.5 404 (Not found)

This|status code should be issued if the server cannot reconcile the requested resource with an issued target ID.

E.3.¢ 415 (Unsupported media type)

This| status code may be issued to indicate that while uploads are supported, uploads of the particular type [e.g.,
complete image, JPT-stream, or JPP-stream) included with the request are not supported.

E.3.1 501 (Not implemented)

This|status might be used if the server does not support upload or does notisupport a particular option with upload.

E4 Merging data on the server

E4. Updating the image

Aftef receiving the uploaded data, the server may create@mnew version of the logical target and provide the new vefsion
to cllents accessing a new or the old URL. However, the server shall not use the old Target ID request field to pr¢vide
accefs to any merged or updated data.

If the client includes a Target ID request field in the upload request and that target ID does not match the sefver's
currgnt target ID for the resource, the seryer should not update the image. This mismatch may indicate the client has
editad a previous version of the image, that has already been modified. Servers may refuse to accept uploads whi¢h do
not ¢ontain a Target ID request field:<This is one way to prevent multiple simultaneous edits of a target by different
clienfts. Servers providing editing-capabilities may take care of such issues as target locking by some other means.

A JHIP client may upload paft of a new image by specifying a target ID of 0, or using a new URL, or target which the
servgr does not have. The'server should issue a target ID for the upload. A client may continue to upload additjonal
portibns of the new image)by using the target ID returned by the server with the previous upload.

E.4.] JPT-stream

A sefver accepting tile data-bin data shall first remove all the old tile data-bin data for those tiles being uploaded], and
then [include-the new tile data-bin data into the codestream. An update cannot be made that results in a change tp the
numper’or, dimension or location of tiles: the structure of the image cannot be changed by an upload. In particular, a
server should not accept tile data-bin uploads for a codestream containing a PPM marker segment in the main header,
unless 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 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.44 JPP-stream and JPT-stream metadata-bins

Metddata-bin can be uploaded, replacing the contents in an existing metadata-bin. Since the server has centrol df the
divigion of allocating metadata into metadata-bins, the client shall follow the server's metadata-bin strueture? The ¢lient
shalll not change placeholders in a metadata-bin, except to completely remove a placeholder. When upleading an ¢ntire
metadata-bin, clients can add new metadata by appending to the end of the old metadata-bin, or’by inserting| new
metadata between boxes in the old metadata-bin. The server shall manage the placeholders-and the metadath-bin
strudture. This includes updating all placeholders pointing to any decedent metadata boxes that have been changgd or
affedted by the change. The server shall delete any metadata boxes that were pointed to by.ajplaceholder that the ¢lient
has femoved. The server may re-structure the metadata after an upload is accepted, but’before the new resource is
created. If unused sections are left 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-irhage,
uncompress some portion of the full image on the server, replace those pixels in the (uncompressed) spatial domaip and
recofpress 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 numbet 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)

Introduction

This annex defines the method to use JPIP with the HTTP for both requests and responses. The JPIP request parameters
from Annex C are encapsulated in legal HTTP request structures. The server responses (including status codes, headers,
messages, and response codes) from Annex D are encapsulated in legal HTTP responses. All requests and responses
shall be encoded as specified by the HTTP standard.

Notd that the text and examples in this annex describe the use of JPIP over HTTP. It is expected that the samebirding

can be used for secure HTTP.

F.2

F.2.

Requests

1 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 systems limit the length of the query

string provided in a "GET" request, the "POST" request is preferred for long JPIP requests:
NOTE 1 — The HTTP Request is defined in section 5 of RFC 2616 as:

F.2

NOTE 2 — The HTTP Request -Line and Request -URIare’defined as:

Request-URI = "*" / absoluteURI /Jabs path / authority
NOTE 3 — RFC 2396 defines:

hbsoluteURI = scheme ":" (Chier part / opaque part )
hier part = ( net path~/ abs path ) [ "?" query ]
hbs path = "/" _path segments

.2 GET requests

Request = Request-Line ; HTTP Section 5.1
0* (( general-header ; HTTP Section 4.5
/ request-header ; HTTP Section 5.3
/ entity-header ) CRLF) ; HTTP Section 7.1
CRLF
[ message-body ] ; HTTP  Section 4.3

Request-Line = Method SP Request-URIwSP HTTP-Version CRLF

A JP[IP request can be proyvided to a server as a HTTP request. For a "GET" request the HTTP request is restricted i the

follofving manner:

An

An

—  The{'Method" shall be "GET".
—  Fh& "query" shall be zero or more jpip-request-field separated by '&'.

example,of a JPIP request encapsulated in an HTTP "GET" request is:
CET, /images/kids.jp2?rsiz=640,480&roff=320,240&fsiz=1280,1024 HTTP/1.1

Host: get.jpeg.org
CRLF
equivalent example using an absoluteURI instead of an abs_path is:

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.
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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 '&'.

—  The "Content-type:" header line should be included as an "entity-header" and contain the value

"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
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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&fs1z=1280, 1024

Upload requests

pload request is a legal 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 the body: imdge/jpt-stream, image/jpp-stream, or a com
image media type.

xample of a JPIP upload request is:

POST /images/kids.jp2?rsiz=640,480&roff=2320,240&fs1z=1280,1024 HTTP/1.1
Host : post.jpeg.org

Content-type: image/jpt-stream

CRLF

Session establishment

ssion-based HTTP session is~established by using the New Channel request field with a value of "http"
w=http" as part of a request- This request is typically delivered by HTTP. The request may contain a view-wit
pst that becomes the first, réquest in the new channel. The response to this request is returned on the
ection as the request was made.

ent may open an~HTTP connection and issue a request which includes the HTTP header "Connection: k
." This is useful for efficient sessions, but it is neither necessary nor sufficient to have a session. A single H
ection may bg~used for traffic for different targets, different channels, or even non-JPIP traffic, e.g., reques
[L files. A\JPIP request that is part of a session may arrive on HTTP connections other than the HTTP conne}
to request and issue the new channel, although this is discouraged.

plete

ie.,
idow
kame

eep-
[TTP
s for
ction

F.4

R eshonses
POy

F.4.1 Introduction

Each component of a response from Annex D may be encapsulated as a portion of a legal HTTP response.
NOTE — The HTTP Respomnse is defined in section 6 of RFC 2616 as:

Response = Status-Line ; HTTP Section 6.1
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
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JPIP responses transported over HTTP shall be legal 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 HTTP status codes. In addition a server providing JPIP
over HTTP may use any HTTP status code deemed useful, e.g., 402.

All values for Reason-Phrase provided in D.1.3 may be used directly as HTTP Reason-Phrase. The Reason-Phrase shall
be appropriate for the status code. A server providing JPIP over HTTP may use any HTTP Reason-Phrase deemed
useful, 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 may use an HTTP "Accept:" header line found in a request totdetermine the type of
JPIP|response. If the request contains a "type=" query parameter, the return type shall be one, 0f the types listed ip the
type [parameter. If the request contains both a "type=" query parameter and an "Accept:" header line, the server may use
the griorities specified in the "Accept:" line to select between the types specified in the Mtype=" query parameter. [[f no
"typ¢=" query parameter is present in the request, the server may select a return type supported by the underlying|JPIP
servégr from the list of types in the "Accept:".

F.4.3.3 Use of Cache-Control header
Notd that the caches in HTTP proxies are different from the caches and caelie models in JPIP.

Any|JPIP request with a New Channel request field is part of a session‘and such responses cannot generally be cqched
by HTTP proxy servers. Similarly, any response which includes, a*New Channel response header is also part|of a
sessipn. In both cases, the server's response should include an HTTP "Cache-Control:" header line with the value|"no-
cachp".

F.4.3.4 Use of Content-type header

A sdrver providing JPIP over HTTP should include a "Content-type:" header line, indicating the type of data ip the
body}, most commonly this is image/jpp-stream or tniage/jpt-stream.

F.4.3.5 Use of Redirect header

The HTTP Redirect header may be useful- to inform a client that the resources has moved or should be accessed fipm a
diffefent host.

Notq that the JPIP response defines a way to do a redirect as well. The JPIP response should be preferred within a
sessipn.

F.4.4 Body

The messages from/Annex D shall be included as the body of the HTTP response. Note that a HTTP response [shall
have| a mechanismn to determine the length of the response. If the server does not plan to interrupt a response, it| may
provjde this jnformation with a "Content-Length" HTTP header line. The preferred method of providing the length|is to
use the HTPR header line "Transfer-Encoding: chunked" and then to provide the body in chunks of a size determingd by
the gerver and specified before each chunk. Indicating the end of a response by closing the HTTP connectipn 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."

Clients may 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 may cause the server to update its cache model.
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Note a client wishing to update the server cache model without receiving a response may 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
JPIP clients and servers are not required to use or support the HTTP "OPTIONS" method.

F.5.3 Etag usage

Notd that HTTP defines the entity tag (ETag) mechanism that is similar to the JPIP Target ID request field in thaj it is
used| to denote changes in a resource. If both an entity tag and a target ID are associated with a resouree;|it is
reconmended that the ETag defined by HTTP be changed whenever the target -id is changed.

F.54 Use of chunked transfer encoding

Becquse responses containing compressed data can be very large and thus take a long time to transmit, it is importdnt to
be able to stop in the midst of transmission. Unless "Transfer-Encoding: chunked" is specifiedy HTTP requests |shall
spec]fy the full length of the body in a "Content-Length:" header or indicate the end of data by closing the connegtion.
Neither of these is desirable in an interactive protocol, since it may be necessary to stop.the current response and|send
morg data on the same connection for a new response.

NOTE 1 — Section 19.4.6 of RFC 2616 provides an algorithm for removing the chunked(transfer encoding.
NOTE 2 — Chunked transfer encoding may be useful with JPIP when delivered over protocols other than HTTP.

F.6 HTTP and length request field (informative)

Wit a HTTP return channel, the server does not receive continuousifeedback from the client and may easily pyish a
grea{ deal of data into the pipe, which shall be fully received before any data for a new window can be processedl. To
mairftain responsiveness, clients should use the Maximum Response Length request field to regulate the flow of tyaffic
and hence maintain responsiveness. Clients will generally need to implement their own flow control algorithihs to
adjust the request 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 two specific transports, which are identified by
the ngs "HETP" and "hEEpP-TCp™ in the value string associafed with New Channel requests. This annex proyides
details of the second transport, which shall be identified in this text as HTTP-TCP. The first transport is identifipd in
this fext as HTTP and is described in Annex F.

The HTTP-TCP transport uses exactly the same mechanisms as the HTTP transport to send client requests to the sprver
and feceive the server's response headers and status codes. However, the server's response data (ot the response
headgrs) is delivered over an auxiliary TCP connection. The information transported on this auxiliary TCP connectfon is
idenfical to that which would have been transported as the entity body of a pure HTTP response, except that it is frgmed
into fhunks, each of which has a chunk sequence number.

The Flient explicitly acknowledges the arrival of each chunk by sending its sequence nuumber back to the server op the
auxiliary TCP connection's return path. One of the principle benefits of the HTTP-TCP transport is that the sprver
receives incremental notification of the arrival of its response data chunks via this.client acknowledgement mechafism.
This|allows the server to manage the flow of data in such a way as to maintain responsiveness and network efficiengy.

All rpquests sent over the HTTP transport shall be encoded as specified bythe HTTP standard.

G.2 Client requests

Requests are delivered on the primary channel exactly as HTL.TRP&'equests. They have exactly the same form as requests
issudd over a channel that uses the HTTP transport described in Annex F. In particular, HTTP "GET" and "PQST"
requgsts may both be used.

G.3 Session establishment

G.3.1 Channel establishment

A ngw channel may be established to_a*JPIP server by issuing a request that includes the New Channel request|field
(see [C.3.3). As an example, such a request might be issued using HTTP, although it might also be issued to a JPIP-
spec]fic server using any suitable\transport mechanism. If the server's response (through the New Channel resgonse
headpr in D.2.3) indicates that asxnew channel has been created to work with the HTTP-TCP transport, the client [shall
estafjlish the auxiliary TCP-conhection using the auxiliary port number returned via the New Channel response hefder.
Furthermore, the request 'which included the New Channel request field is then treated as though it had been ifsued
with|n the newly createdHTTP-TCP transported channel, meaning that the response data generated by that request|shall
be rgturned via the guxiliary TCP connection, as soon as it has been connected.

To eptablish th€auxiliary TCP connection, the client issues a TCP connection request to the server host identifiefl via
the New Channel response header, on the port identified by the New Channel response header. The client|then
immpdiately sends a single line of ASCII text, consisting of the new channel-id string, followed by two consecutive
CR-LEpairs. 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 Recommendation | International Standard. They may be used for additional server-specific signalling. The client
will return the entire 8-byte chunk header in its chunk acknowledgement messages.
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Figure G.1 — Response data structure on http-tcp connection

G.3.3  Client acknowledgement of server response chunks

Upon receipt of a server response data chunk on the auxiliary TCP connection, the client shall send the 8-byte c
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Server responses

sponse to each client request, the server sends an HTTP reply paragraph back to the client'Over the pri
nel. The reply paragraph contains the status code, reason phrase and all relevant JPIP response headers ang
bpriate HTTP response headers. However, no response data is returned via the primary lchannel. For this re
shall be no HTTP entity body in an HTTP-TCP response. Neither shall the "Contefitslength:" or the "Trar
ding:" HTTP response headers be used.

response data itself is delivered over the auxiliary TCP channel, framed into._chunks in the manner desc
3.2. Since the HTTP-TCP transport may be used only with sessions and hence only with JPP-stream and
I image return types, the response data invariably consists of a sequence of JPP-stream or JPT-stream messag

response data resulting from each request shall consist of a whole numiber of chunks, meaning that no chunk
hin response data generated in response to two different requests.

Fesponse to each and every request shall be terminated 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

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 thé\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 me
daries.
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Annex H

Using JPIP with alternate transports

(This annex does not form an integral part of this Recommendation | International Standard)

Introduction

This Recommendation | International Standard does not define any specific transport protocol other than the "http"
transport described in Annex F and the "http-tcp" transport described in Annex G. The purpose of this annex is to
provide guidelines on the deployment of JPIP over unreliable transports and provides a generic approach which may be
applied to a wide variety of transports.

In d
conn
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path:
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carri

Fina
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streaj
conn

pveloping the general approach, it is helpful to divide aspects of the communication into two logical ttan
ections, termed the "request connection" and the "data connection". Each logical connection is understo
de both a forward communication path and a reverse communication path. The roles played by thes¢ paths 4
WS:

—  The forward request connection path is used to deliver JPIP requests from the client tgythe server.

—  The reverse request connection path is used by the server to acknowledge the'feceipt of requesty
return response headers to the client.

—  The forward data connection path is used to deliver JPIP stream messagesfrom the server to the clie

—  The reverse data connection path is used by the client to acknowledge receipt of JPIP stream mes
from the server.

reader will observe that these roles are consistent with those served by (the forward and reverse communic|

of the two TCP channels used by the "http-tcp" transport described,iiAnnex G. Indeed the material in this a
be interpreted as an extension of the "http-tcp" transport to unreliableAransports. Note, however, that althougl
k is described in terms of two different logical connections, there is no reason why the communication cann|
ed over a single transport connection.

ly, it is assumed that each logical connection provides onéof the following two types of services:
a) A reliable stream-oriented service, such as that offered by TCP.

b) An unreliable packet-oriented service,.such as that offered by UDP. In this case, packets may arrivj
of order or not at all, and acknowledgement handshaking shall be implemented explicitly so
determine whether or not a packet has arrived successfully.

m-oriented service, but the data cenmnection path is unreliable. In the second case, both the request and
ection paths are unreliable. It is helpful to treat these two scenarios in order.

Reliable requests-with unreliable data

s subclause, the request/connection is reliable, meaning that requests arrive at the server in order without loss
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scenarios are considered in this annex: Jn the first case, the request connection path is assumed to offer a reliable

data

| and

not packet retransmission is justified. In the event that the client's view-window has changed, the server might decide
not to retransmit an unacknowledged packet.

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 are 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 number 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.
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d)

All 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.

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 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 0 for the first packet associated with any particular Request ID value.

Subsequent packets w1th the same Request ID value have consecutive sequence numbers. Th1s policy
allows a clien » hin been—te o ss. It
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Unreliable requests with unreliable data

pst connection, however, it is possible that one or more requests might be lost or arrive out of order at the s
is well adapted to handling this situation, since serversthave the freedom to pre-empt previous requests w
request arrives.

is important that a chent be able to ass001ate requests w1th response data SO as to synchromze 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 magcssages t 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 mays, fat its
discretion, aggregate acknowledgement messages to several packets,-“when constructing
acknowledgement packets. However, excessive aggregation may affect the reliability with which sefvers
can estimate network statistics.

The server is not obliged to retransmit any unacknowledged packef\and clients should not expect
retransmission of missing packets. An intelligent server might, for/example, choose to retrapsmit
unacknowledged packets depending upon their relevance to the current view-window.

subclause is concerned with transports where both the request anddata connections are unreliable. Guidelings for
ata connection are exactly as described in H.2 for the case where data are delivered unreliably. With an unre{able

TVET.
cn a

following general guidelines should be observed ‘when handling unreliable requests, in addition to those listed
2 for unreliable data connections.

Each request packet should include-a header, identifying the value of the Request ID.

Each request packet should(alse include a sequence number, carrying sufficient information to detefmine
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 dd this,
the server has only to-send EOR messages on the data connection, indicating that the missing reques} was
pre-empted immediately. There is no need for an 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
being immediately pre-empted because some or all of the request packets were lost.

For each/request which arrives in full at the server, the server should send one or more response pafkets
which identify the Request ID and include any response headers. This is true even if the request affrives
after the response was 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 was received by the server.

Certain types of requests shall be processed by the server to avoid loss of synchronization with the cllient.

The most important of these are requests which include subtractive cache model manipulation fields. 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 before
processing subsequent requests.

2) The Request ID associated with the most recent request for which the flag mentioned in el was set.

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.
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H4 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.

H.5 Session establishment

The New Channel request field (see D.2.3) and corresponding response header may be used to create channels
associated with transport protocols other than the "http" and "http-tcp" transports described normatively in this
Recommendation | International Standard. For this purpose, new transport protocol names may be registered with the
registration board defined in Annex J. The procedure for creating channels for new transports should follow the same
general-conventions—outlinedfo D-tep particular—theresponse-headers{or-thereques hich-creates—the, new
chanpel should be returned on the transport which was used to create the channel, while response data shiould be
deliVlered using the new channel's transport.
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I.1

Annex I

Indexing JPEG 2000 files for JPIP

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

Introduction (informative)

ITU-T Rec. T.800 | ISO/IEC 15444-1:2004 and other 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 may 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 construct

1ma,
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rticular, these boxes may be useful:

annex defines index boxes corresponding to both file-level information and codestreaminformation. The 4
be categorized 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\to Specified
ranges of the file.

The Codestream Index (cidx) superbox indexes codestream information/corresponding to the
header, tile header, tile and precinct data-bin classes of the JPP-stréam' and JPT-stream. It conta
Codestream Finder (cptr) box pointing to the indexed codestream, @ Manifest (manf) box summar
the rest of the contents, and index table boxes, which are the Header Index Table (mhix) box, the

byte-

0XES

main
ins a
izing
Tile-

part Index Table (tpix) superbox, the Tile Header Index Tablé (thix) superbox, the Precinct Packet Index

Table (ppix) superbox and the Packet Header Index Table (phix) superbox. The index table H

0XE€S

correspond to the different types of codestream data répresented by data-bin classes in the JPP-stream

and the JPT-stream defined in Annex A. The index tdble boxes which are superboxes contain Fra

ent

Array Index (faix) boxes or Header Index Table hsting the actual codestream elements. The Hg¢ader
Index Table, Precinct Packet and Packet Header-index table superboxes also each contain a Maifest

box.

The File Index (fidx) superbox indexes file-level 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 §
File Index box, it contains a File *Finder (fptr) box pointing to the indexed superbox. It may co
Proxy (prxy) boxes representing-the contents of the indexed file or superbox.

The Index Finder (iptr) box(points to a root File Index, enabling its location to be discovered.

ss of
root
ntain
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Figure 1.1 illustrates an example JPEG 2000 file containing JPIP index boxes:

'iptr' box

'Ip2¢' box

‘cidx' box

‘cptr' box

%

'manf' box

'mhix' box

'tpix' box

'thix' box

'ppix' box

'phix' box

'fidx' box

'prxy' box

T.808_FI.1

Figure I.1 — Part of an example JPEG 2000 file.containing JPIP index boxes

1.2 Identifying the use of JPIP index boxes in thé¢ JPEG 2000 file format compatibility list

Fileq that contain one or more of the index boxes defined in this Recommendation | International Standard may contain
a CIl' field in the File Type box (as defined in Annex\I'of ITU-T Rec. T.800 | ISO/IEC 15444-1) with the value [jpip'
(0x6p70 6970).

1.3 Defined boxes

1.3.1 General

Tablg 1.1 lists all boxes defined-as_part of this Recommendation | International Standard. For the placement of and
restr{ctions on each box, see the relevant subclause defining that box.

Tablg 1.1 is informative. Nermative definitions of each box are contained within the individual subclauses referencgd in
the tible.

ITU-T Rec. T.808 (01/2005) 73


https://standardsiso.com/api/?name=81273ea675e12269021e207b7da1ad1e

ISO/IEC 15444-9:2005 (E)

Table 1.1 — Defined boxes (Informative)

Box name Type Superbox 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-
(1.3,2.4.4) (0x7470 6978) part in the codestream
Tild Header Index Table "thix’ Yes This box specifies the locations and lengths of each pan{ of
box] (0x7468 6978) the codestream necessary to construct tile headers.forn eqch
(1.3]2.4.5) tile for the correct decoding of precinct packet(data.
Pre¢inct Packet Index 'ppix’ Yes This box specifies the locations and lengths of packets
Tablle box (0x7070 6978) within the codestream.
(1.3]2.4.6)
Packet Header Index 'phix' Yes This box specifies the locations and lengths of packet
Tablle box (0x7068 6978) headers within the codestream.
1.3]2.4.7)
Mapifest box (1.3.2.3) 'manf’ No This box summarizes thé\boxes that immediately and
(0x6D61 6E66) contiguously follow it{ within its containing box or file fit
the same level as the-Manifest box.
Fragment Array Index box | 'faix’ No This box specifies.the locations and lengths of the elemgnts
(1.3]2.4.2) (0x6661 6978) of a codestream:
Filg Index box 'fidx' Yes This box{can be used to find other indexes and arbitrary]
1.3[3) (0x6669 6478) data within the file
Filg Finder box 'fptr' No This box points to an indexed box
1.3]3.2) (0x6670 7472)
Proky box 'prxy’ No This box represents in a File Index box a box elsewhere]in
(1.3]3.3) (0x7072 7879) the file
Ind¢x Finder box 'iptr’ No This box points to the root File Index box of a file.
1.3}4) (0x6970 7472)
1.3.2 Codestream Index box (superbox)
L.3.2l11 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):

manf

cptr

T.808_FI.2

Figure 1.2 — Organization of the contents of a Codestream Index box

cptr: Codestream Finder box. This box points to the codestream indexed by the Codestream Index
Its structure is specified in 1.3.2.2.
manf:  Manifest box. This box summarizes the index tables following it inside the Codestream Index box.

Its structure is specified in 1.3.2.3.
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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

COFF CLEN

CONT T.808_FI.3

Figure 1.3 — Organization of the contents of a Codestream Finder box

DR: Data Reference. This field specifies the location of the codestream, or of the Fragment TFablg

Table box. This field is stored as a 2-byte big endian unsigned integer.

this Recommendation | International Standard are described in Table 1.2,

byte big endian unsigned integer.

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

Table 1.2 — Container type values

box

standing for it. If 0, the codestream or its Fragment Table box exists in the current file,(Othervise,
the quantity identifies an entry in the Data Reference box in the current file. In this ease, the [Data
Reference entry identified by DR indicates the resource that contains the codestream or Fragment

CONT: Container Type. This field is stored as a 2-byte big endian unsigned integet-<The values defingd in

COFF: Codestream Offset. This field specifies the location of the codestréani or Fragment List box, as
appropriate, relative to the start of the file or resource identified by,DR. This field is stored as pn 8-

CLEN: Codestream Length. This field specifies the length of the<codestream or Fragment List bok, as

CONT Meaning

0 The entire codestream appears as a contiguous range of bytes within its file or resource. In this case, thg
offset and length values given here refer to the codestream itself. Note that the codestream may 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.

1 The codestream is fragmented atid the location 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-dppear after reconstituting all of the fragments identified in the Fragment List
box.

All other values |Reserved for [SQ use.

1.3.2

The
the §

N
it
The
(Figy

3  Manifest box

hme level as the Matrifest box.

OTE - The Manifest box may be used to facilitate random access into these following boxes, such as the index boxes foll
inside a Codesfream Index box.

type of ‘@ Manifest box shall be 'manf (0x6D61 6E66). The contents of the Manifest box shall be as fo
ire 1:4);

0 N-T

BH BH

T.808_F1.4

Figure 1.4 — Organization of the contents of a Manifest box

Manifest box summarizes the boxes that immediately and contiguously follow it, within its containing box or ffile at

wing

lows

BH": Box Header. This field contains the complete box header of the ith 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.
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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.

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 meke than ane of cach kind of table 1n a2 Codestream-Index hr\v.

The [[ile-part Index Table, Precinct Packet Index Table and Packet Header Index Table boxes are superboxes ¢ontajning
Fragment Array Index boxes. The Tile Header Index Table box is a superbox containing Header Index (Fable bpxes.
Below we define first the Fragment Array Index box and then the Index Table boxes.

1.3.214.2 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 [ndex Table, Precinct Packet Index Table and Packet Header Index Table superboxes.

The fype of a Fragment Array Index box shall be 'faix' (0x6661 6978). The contents of\th¢ Fragment Array Indey box
shalljbe as follows (Figure L.5):

0.0 0 NMAX-1

NMAX M LEN
/ /}
V OFF(),() AUX{L(] ONI\IAX 1 ()NI\IA‘( 1
/ / // T.808_FI.5
M L0 I\I 150 M ILNMAX-1 I\l lNMAX 1

Figure L.5 — Organization of the contents of a Fragment Array Index box

V: Version. Thisfield is encoded as a 1-byte unsigned integer. The values defined in| this
Recommendation | International Standard are described in Table 1.3.

NMAX: Maximum number of valid elements in any row of the array. When used inside a codestream index
tablesNMAX is the maximum number of elements that will be specified for any tiles.

M: Nurmber of rows of the array. When used inside a codestream index table, M is the number of tifes.

OFFX: (Offset. This field specifies the offset in bytes (relative to the start of the codestream) of the
Jjth element in row i of the array.

LEN":  Length. This field specifies the length in bytes of the jth element in row i of the array.

AUX": _Auxiliary. This field specifies auxiliary information about the jth element in row i of the array| 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 all rows of the array specified in the Fragment Array Index box shall be stored with NMAX number of elements,
the object being described by that row may 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""A*! and LEN" to
LEN"AXT ghall be set to zero.
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Table 1.3 — Version values

CONT Meaning
0 NMAX, M and all OFF'J and LEN" fields are encoded as 4-byte big endian unsigned integers and
AUXY fields are not present.
1 NMAX, M and all OFF" and LEN" fields are encoded as 8-byte big endian unsigned integers and

AUXY fields are not present.

2 All fields other than V are encoded as 4-byte big endian unsigned integers.

NMAX, M and all OFF'J and LEN" fields are encoded as 8-byte big endian unsigned integers and
all AUXY fields are encoded as 4-byte big endian unsigned integers.

All other values |Reserved for ISO use.

1.3.2

The
total

cons
The
and

o o 7

11
The
be as

4.3 Header Index Table Box

Header Index Table box indexes the main header of a codestream or the tile-part headers of a tile, indicatin

Header Index Table box may occur only inside a Codestream Index box. At the top level, itindexes a codes
hall occur no more than once. Inside a Tile Header Index Table box, it indexes tile-partheaders.

OTE — The intent is to provide an efficient means for skipping over pointer information in thesheader, which is not requir
fficiently browsing the file but may unnecessarily bulk out the header. Listing multiple marker segments with the same nj

terested.

lype of a Header Index Table box shall be 'mhix' (0x6D68 6978). The contents of the Header Index Table box
follows (Figure 1.6):

TLEN OFFO0

NRO NRNf 1 T.808_Fl.6

Figure 1.6 — Organization“of the contents of a Header Index Table box

TLEN: Length. When the HeaderIndex Table box indexes a main header, this field specifies the
length of the main header. When the Header Index Table box indexes tile-part headers, this
specifies the total length of the first tile-part header. The value of this field is encoded as an 8
big endian unsigned integer.

M Marker code..This field specifies the marker code beginning the ith marker segment listed i
box. The'value of this field is encoded as a 2-byte big endian unsigned integer.

NR': Number remaining. This field indicates that (at least) NR' marker segments with the same m
cade ™' are listed immediately and contiguously following the ith marker segment in this list
value of this field is encoded as a 2-byte big endian unsigned integer.

OFE; )" 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 ith m|
segment in this list. The value of this field is encoded as an 8-byte big endian unsigned integer.

b the

main header length or first tile-part length and the locations and lengths of marker segments in‘the headey. All
marKer segments shall be included, except that the SOT marker segment may be omitted for tilespart headers
st of only SOT and SOD. Marker segments need not be listed in the order in which they océur in the codestleam.

that

cam

bd for
arker

bde contiguously in the Header Index Table box will allow readers to skip over groups of'marker segments in which they afe not

shall

total
field
tbyte

this

hrker
The

hrker
hrker

LEN:  Length. This field specifies the length in bytes of the marker segment parameters (including th

two

bytes of the length parameter but not the two bytes of the marker itself) for the ith marker segment

in this list. The value of this field is encoded as a 2-byte big endian unsigned integer, and i
same as the value of the length parameter in the marker segment itself.

s the

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.
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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):

faix

T.808_FL7

Figure 1.7 — Organization of the contents of a Tile-part Index Table box

faix: 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 mth row in this table corresponds to the mth

1.3.2
The

The
box

The

1.3.2

The
Tabl

(Fig

shall be as follows (Figure 1.8):

tile 1n the codestream. The entries on this row hold the locations and lengths of all the tile-pal
the corresponding tile, in codestream order. If the Fragment Array Index box has Version €qua
or 3, the Auxiliary fields specify for each tile-part the smallest n such that, in all component
which (N, — n) is non-negative, resolution level (N, — n) and all lower resolution levels have
completed when this tile-part is combined with all preceding tile-parts of the same tile, where
the number of decomposition levels, which may vary by component. If no resolution levels o
component have been completed, the value of the Auxiliary field is one plusthe maximum val
Ny across all components. The value zero is reached when all resolutions“in all components
been completed. Because resolutions do not necessarily appear in order)in a tile, some resol
levels above the value signalled by the Auxiliary field may have beencompleted.

4.5 Tile Header Index Table box (superbox)
lile Header Index Table box indexes the tile headers of each tile, for the correct decoding of precinct packet d4

type of a Tile Header Index Table box shall be 'thix' (0x7468 6978). The contents of the Tile Header Index ]

.0 . N-1
manf mhix mhix

7

T.808_FI.8

Figure 1.8 — Organization of the contents of a Tile Header Index Table box

humber of Header Index Table boxes, N, is the number of tiles.

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 ith tile. Its structy
specifiedin’1.3.2.4.3.

4.6 Precinct Packet Index Table box (superbox)

e box shall be 'ppix' (0x7070 6978). The contents of the Precinct Packet Index Table box shall be as fo
ire 1.9):

1

s in
to 2
s for
been
NL is
[ any
e of
have
ition

"able

manf:  Manifest box. This'box summarizes the boxes specified by mhix' inside this Tile Header Index

re is

Precinct Packef\Index Table box indexes the packets within the codestream. The type of a Precinct Packet Index

lows

.0 . N-
manf faix faix
. A

7.

o

T.808_FI.9

Figure 1.9 — Organization of the contents of a Precinct Packet Index Table box

The number of Fragment Array Index boxes, N, shall be no greater than the number of codestream components.

78

manf:  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.
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faix": The ith Fragment Array Index box corresponds to the ith image component in the codestream. The
mth row in this table corresponds to the mth 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.

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
exaclly one byte, 0x80, may be identified using a length value of zero. Such packets occur frequently in JPEG,P000
codeptreams; applications may avoid the overhead of explicitly fetching such packets whose content is predictablle. If
the relevant COD marker segment specifies that EPH markers are to appear after each packet header in §ome tilg, the
speclal length value of zero shall be interpreted in that tile as meaning that the packet consists of the 0x80'byte follpwed
by tHe EPH marker.

1.3.214.7 Packet Header Index Table box (superbox)

The [Packet Header Index Table box indexes the packet headers within the codestream., The type of a Packet H¢ader
Indek Table box shall be 'phix' (0x7068 6978). The contents of the Packet Header Index<Table box shall be as follows
(Figlre 1.10):

.0 . N-1
manf faix faix

Y
7

T.808:F1.10

Figure 1.10 — Organization of the contents-of’a Packet Header Index Table box

The pumber of Fragment Array Index boxes, N, shall be no*greater than the number of codestream components.

manf:  Manifest box. This box summarizeés the boxes specified by faix' inside this Packet Header Index
Table box. Its structure is specified in 1.3.2.3.

faix'": The ith Fragment Array Iridex box corresponds to the ith image component in the codestream| The
mth row in this table corresponds to the mth tile in the codestream. The entries on this row hold the
locations and lengths, of all packet headers in the corresponding tile-component. Packet hepders
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 packet.headers 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.

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
packet 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
packgts occtr-frequently in JPEG 2000 codestreams; applications may avoid the overhead of explicitly fetching|such
packpts Ayhose content is predictable. If the relevant COD marker segment specifies that EPH markers are to appear
after| dach packet header in some tile, the special length value of 0 shall be interpreted in that tile as meaning thgt the
packeT consists of e 0X80 byte foltowed by the EPH marker:

1.3.3 File Index box (superbox)

1.3.3.1 General

The File Index box can be used to find other indexes (in particular, the codestream index corresponding to a
codestream) and arbitrary data within the file.

A root File Index box indexes the top level of the file. Any other File Index box indexes a superbox within the file.
There shall be at most one File Index box with a given scope (top level or a particular superbox) within a given file.
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The type of a File Index box shall be 'fidx' (0x6669 6478). The contents of the File index box shall be as follows
(Figure I.11):

)

Z

N-1
prxy

Figure I.11 — Organization of the contents of a File Index box

fptr: File Finder box. A root File Index box shall not include this box. Any other File Index box

shall

the File Finder box is defined in 1.3.3.2.

prxy:  Proxy box. This box represents a box in the portion of the file indexed by the File IndeX)box.
File Index box shall include proxies only for boxes at the top-level of the file. Any other File
box shall include proxies only for boxes at the top level of the superbox indexed by the File

structure of the Proxy box is defined in 1.3.3.3.

bplications if, preceding any such proxied boxes, no boxes within the scope of the index are omitted from the index.

1.3.312 File Finder box

The
Find|

1.3.3

The
and ]

The

er box shall be as follows (Figure 1.12):

OBH

OOFF

T.808_FIl.12

Figure I.12 — Organization-of the contents of a File Finder box

unsigned integer.

OBH: Original Box Header. This field contains the complete box header of the box pointed to by thi

box header ig-1-or 8 bytes otherwise.

3 Proxy box

ength of any index to the box, and a prefix of the contents of the box.

ype of a Proxy box shall be 'prxy’ (0x7072 7879). The contents of the Proxy box shall be as follows (Figure I.

OBH BH’ BH"' PREF

include this box, which shall point to the superbox indexed by the File Index box. The structjre of

root
dex
dex

box. The proxies shall occur in the same order as the boxes, but not all boxestneed be proxied| The

OTE - Because in some cases the presence, absence, or ordering of boxes in the file is significant, it may be helpful to

File Finder box points to a box. The type of a File Finder box shall be 'fptf! (0x6670 7472). The contents of g File

OOFF: Original Offset. This field speeifies the offset in bytes (relative to the start of the file) of thq box
pointed to by this File Findér box. The value of this field is encoded as an 8-byte big epdian

File

Finder box. TheJength of this field is 16 bytes if the value of the LBox field contained withii} that

Proxy box representsyin a File Index box a box elsewhere in the file, indicating its location and length, the locpation

3):

80

OO 777 O M. T

NI T.808_FI.13

Figure 1.13 — Organization of the contents of a Proxy box

OOFF: Original Offset. This field specifies the offset in bytes (relative to the start of the file) of the box
represented by this Proxy box. The value of this field is encoded as an 8-byte big endian unsigned

integer.

OBH: 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.
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NI: Number of Indexes. This field indicates the number of index pointers included in this Proxy

box.

Each set of subsequent IOFF', and IBH' fields points to either a File Index or a Codestream Index

box that indexes the box represented by this Proxy box. All other values are reserved. The val
this field is encoded as a 1-byte unsigned integer.

ue of

IOFF: Index Offset. This field contains the offset in bytes (relative to the start of the file) of the ith index

box. The value of this field is encoded as an 8-byte big endian unsigned integer.

IBH:  Index Box Header. This field contains the complete box header of the ith 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.

PREF: 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.

Index Finder box

The type of an Index Finder box shall be 'iptr' (0x6970 7472). The contents of an Index Finder®ox shall

OFF LEN

T.808_FI.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 the file.
field is stored as an 8-byte big endian unsigned integér,

endian unsigned integer.

Association of codestream indexes with codestreams

Khall correspond to the ith codestream, also at,the top level of the file. The Codestream Finder box withi
stream Index box also indicates the codestream that is indexed by the Codestream Index box.

Placement restrictions (informative)

placement restrictions have been-imposed on the boxes defined in this annex. They may be placed at the end d
f desired; this is likely to be\convenient when a non-indexed file is subsequently indexed. However, it ma
ful to place the Index Finder-box near the beginning of the file, preferably immediately after any boxes thd
red to be in a contiguous_group at the beginning of the file (such as after the File Type box in a JP2 file or aftg
er Requirements box\in’a JPX file), where it may easily be found by file readers. To minimize the movemd
oxes, on the addition/of this box and optionally the addition of a 'jpip' code to the compatibility list in the File
a Free box (defined in Annex M.11.20 of ITU-T Rec. T.801 | ISO/IEC 15444-2) could be used as a placehold
h yet-to-be-indexed file.

[ndex Finder box points to the root File Index box of a file. It shall occur only if the file contains a raot File Ilndex

DC as

This

LEN:  Length. This field specifies the size of the root File Index box. This field is stored as an 8-byte big

JP2, JPX or JPM file, the Codestream Index box shall occur at the top level of the file and the ith Codestream Index

n the

f the
y be
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