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Foreword

ISO (the International Organization for Standardization) and

ISO/IEC 15444-9:2005(E)

IEC (the International Electrotechnical

Commission) form the specialized system for worldwide standardization. National bodies that are members of
ISO or IEC participate in the development of International Standards through technical committees
established by the respective organization to deal with particular fields of technical activity. ISO and IEC
technical committees collaborate in fields of mutual interest. Other international organizations, governmental

and rjon-governmental, in liaison with ISO and IEC, also take part in the work. In the field-¢f information

technplogy, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

Inter
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Atten
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ISO/I

tional Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

ain task of the joint technical committee is to prepare International Stahdards. Draft| International
Standards adopted by the joint technical committee are circulated to national boedies for voting. Publication as

rnational Standard requires approval by at least 75 % of the national bodies casting a votd.

ion is drawn to the possibility that some of the elements of this.dociment may be the suljject of patent
ISO and IEC shall not be held responsible for identifying anyerall such patent rights.

FC 15444-9 was prepared by Joint Technical Committee ISO/IEC JTC 1, Informationy technology,

Subcommittee SC 29, Coding of audio, picture, multimedia_and hypermedia information, in collaboration with

ITU-T]

ISO/I
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art 1:
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. The identical text is published as ITU-T Rec. T.808:

Core coding system
Extensions

Motion JPEG 2000
Conformance testing
Reference-seftware
Compound image file format
Secure JPEG 2000

Interactivity tools, APIs and protocols

EC 15444 consists of the following parts, under the general title Information technology + JPEG 2000
coding system:

—  Part 11: Wireless JPEG 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
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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
retransmission, storage, display, or editing. This access allows storage and retrieval of compressed image data

appropriate for

a given application without decoding.

The purpose
interactive and
allows a client|
client's needs.

Any organizat
applicability.

The Internatig
International H
Recommendat

The ITU, ISO

The holder of
reasonable an
statement of th
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Attention is dr|
the subject of
identifying any

f this Recommendation | International Standard is to provide a network protocol that allows'fo
progressive transmission of JPEG 2000 coded data and files from a server to a client. This pro
to request only the portions of an image (by region, quality or resolution level) that are applicable t
The protocol also allows the client to access metadata or other content from the file.

on contemplating the use of this Recommendation | International Standard should{carefully consid

nal Telecommunication Union (ITU), the International Organization for\ Standardization (ISO
lectrotechnical Commission (IEC) draw attention to the fact that it is claiméd that compliance witl
on | International Standard may involve the use of a patent.

hnd [EC take no position concerning the evidence, validity and scope of this patent right.

| non-discriminatory terms and conditions with applicafts)throughout the world. In this respec
e holder of this patent right is registered with the ITU, ISO and IEC. Information may be obtained
listed in Annex M.

hwn to the possibility that some of the elements.dfithis Recommendation | International Standard m:
batent rights other than those identified in Anfiex M. ITU, ISO and IEC shall not be held responsib
or all such patent rights.
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INTERNATIONAL STANDARD
ITU-T RECOMMENDATION

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

1 Scope

This Recgmmendation | International Standard defines, 1n an extensible manner, syntaxes and methods for Te remote
interrogatjon and optional modification of JPEG 2000 codestreams and files in accordance with their definifion in 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 JP2 file
format.

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

In this R§commendation | International Standard, the defined syntaxes and methods are referred to as the JPEG 2000
Interactivf Protocol, "JPIP", and interactive applications using JPIP are referred to as'JPIP systems."

JPIP spedifies a protocol consisting of a structured series of interactions between a client and a server by|means of
which imjge file metadata, structure and partial or whole image codestreams’may be exchanged in a commpinications
efficient fpanner. This Recommendation | International Standard includes definitions of the semantics and velues to be
exchangefl, and suggests how these may be passed using a variety of existing network transports.

With JPIH, 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 followingrelements from a variety of containers, such as JREG 2000
family files, JPEG 2000 codestreams aiid other container files:

»  selective data segments;
*  selective and defined struétures;

»  parts of an image or'ifs related metadata.

2 Normative references

The follofving Recommendations and International Standards contain provisions which, through reference in this text,
constitute| provisions oftthis Recommendation | International Standard. At the time of publication, the editionq indicated
were valid. All Reeommendations and Standards are subject to revision, and parties to agreements basqd on this
Recommgndation\Mnternational Standard are encouraged to investigate the possibility of applying the mpst recent
edition off the Recommendations and Standards listed below. Members of IEC and ISO maintain registers of currently
valid Intefnational Standards. The Telecommunication Standardization Bureau of the ITU maintains a list of currently

valid ITUFRecommendattons:

—  ITU-T Recommendation T.800 (2002) | ISO/IEC 15444-1:2004, Information technology — JPEG 2000
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 F;Uﬁllitiullb
For the pyrposes of this Recommendation | International Standard, the following definitions apply.

3.1 JPEG 2000 Part 1 definitions

The definjitions defined in clause 3 of ITU-T Rec. T.800 | ISO/IEC 15444-1:2004 and clause.3 of ITU-T Rdqc. T.801 |
ISO/IEC | 5444-2:2004 also apply to this Recommendation | International Standard.

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

3.2.1 Connection: A transport layer virtual circuit established bétween two programs for the pfirpose of
communigation.

3.2.2 [Entity: The information transferred as the payload{of/a request or response. An entity cénsists of
metainformation in the form of entity-header fields and content:in the form of an entity-body.

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

3.3 JPIP definitions

The follqwing definitions are used within this Recommendation | International Standard. In some capes, these
definitionf differ from those used in otherstandards and/or Recommendations.

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

3.3.2 cacheable: A response is cacheable if a cache is allowed to store a copy of the response message [for use in
answering subsequent requests. Even if a resource is cacheable, there may be additional constraints on whethpr a cache
can use the cached copy-for a particular request.

333 cache-meodel (server-side): The server's estimation of the portions of the data-bins available in the client's
cache. THe server may add items to its estimation of the client's cache because it assumes successfully d¢livery, or
because if hasfeceived acknowledgements of transmitted data, or because of cache-model update statements.

3.34 channel: A mechanism for grouping requests and responses such that only one request/response is active at a
time within the group. Multiple simultaneous 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
responses—A#ay-given-progra-may-be-capable-of beingboth-a-client-and-aserver—use-of-these-terms—refe
role being performed by the program for a particular connection, rather than to the program's capabilities infg

3.3.17 [session: A collection of requests and responses applying to the same resource for which the server
cache moflel.

3.3.18 Eession-based: Where the server maintains a cache model.

3.3.19 tateless: A single request where the server does not make use of a cache-model in_determining the fesponse.

3.3.20 jtarget: The logical identification of JPIP data. The name of the main target (often the name of a file on the
server).

NOTE[- JPEG 2000 files or codestreams may be available in multiple representations (€.g., return type, precinct size) or vary in
other 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 clienf desires, as expressed by the combinatfon of the
following] fields that appear in the request: Region Size, Offs¢t, Frame Size, Codestream, Codestream| Context,
Sampling|Rate, ROI and Layers. The view-window is often smaller than the whole image data. If a view-ywindow is
implied bt not specified, then it shall be taken as a view-window on the entire imagery data of the logical target.

34 Symbols

For the pyrposes of this Recommendation | International Standard, the following symbols apply. The symbols defined in
clause 4 f ITU-T Rec. T.800 | ISO/IEC 15444-1:2004 and clause 4 of ITU-T Rec. T.801 | ISO/IEC 15444-212004 also
apply to this Recommendation | Internatiohal- Standard.

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

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

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

£x! x+axis 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

fyn Modified JpX y-axis 1fame siZe 10T suitable resolution

Heog The codestream height as recorded in the Image Header (ihdr) box (see Annex 1.5.3.1 of ITU-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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Ny,
num components

num tiles

Is the number of decomposition levels
The number of components encoded

The number of tiles in the codestream

of ITU-T

box (see

| grid

10.2.1 of

tion (see

bam's SI1Z

ISO/IEC

ox x-axis offset for client request view-window

ox' x-axis offset for suitable codestream region

ox" Modified jpx x-axis offset for suitable region

oy y-axis offset for client request view-window

oy' y-axis offset for suitable codestream region

oy" Meodifiedjpxy-axis-offsetforsuitableresion

r Resolution level

s A sequence number which identifies the precinct within its tile-component

sx x-axis size of client request view-window

sx' x-axis size for suitable codestream region

sx" Modified jpx x-axis size for suitable region

sy y-axis size of client request view-window

sy! y-axis size for suitable codestream region

sy" Modified jpx y-axis size for suitable region

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

Weoa The codestream width as recorded inthe Image Header (ihdr) box (see Annex 1.5.3.1
Rec. T.800 | ISO/IEC 15444-1:2004)

Weomp The width of the composited ‘result, supplied in the JPX composition options
Annex M.11.10.1 of ITU-T’Rec. T.801 | ISO/IEC 15444-2:2004)

Wreg The width of the compusiting layer, as it appears on the compositing layer registratioy

WSinst The cropped width

Wtinst The composited width

XCinst The x-axis cropping offset supplied via the relevant instruction (see Annex M.11
ITB-FRec. T.801 | ISO/IEC 15444-2:2004)

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

XOyreg The x-axis codestream registration offset

XOsiz The horizontal offset from the origin of the reference grid of the relevant codestr
marker segment

XRreg The x-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 |
15444-2:2004)

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

XS:eg 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)

YCinet The y-axis cropping offset supplied via the relevant instruction (see Annex M.11

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:eg The y-axis registration precision described at the beginning of any codestream registration box
4 Abbreviations
For the pyrposes 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

[P Internet Protocol

IP3D JPEG 2000 Part 10: 3-D and floating point data

IPIP JPEG 2000 Interactive Protocol

PP JPIP Precinct

IPSEC JPEG 2000 Part 8: Secure JPEG2000

JPT JPIP Tile-part

IPWL JPEG 2000 Part 11: Wirgless

ITC 1 Joint Technical Comunittee 1

MTF Modulation Transfer Function

PDF Portable Document Format

SC 29 Sub-Committee 29

SVG Scalable Vector Graphics

TCP Transmission Control Protocol

UDP User Datagram Protocol

UUID Universal Unique Identifier

VBAS Variable-length Byte Aligned Segment

We— Weorking-Group—t

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)

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

This Recqmmendation | International Standard also defines PATH, representing a file or pathname. In the general case,
PATH vajues may contain any character, although for a given server architecture, the server shall reject(@ny fharacters
that are npt legal on that particular server. In addition, PATH shall be properly encoded as specified) by thq transport
technologly.

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

A numerical value immediately preceding an ABNF element refers to a repetition of the parameter that fgllows the
number, fpr the number of times given by the numerical value, with no interyéning spaces between each occuience.

The consfruct "1#" refers to one or more repetitions of the parameterythat follows, each occurrence off which is
separated[by a comma.

The consfruct "1$" refers to one or more repetitions of the_parameter that follows, each occurrence off which is
separated|by a semicolon.

5.2 |[File format ABNF rules

compatibility-code = 4 (ALPHA / K DBIGIT / " / ENCODED-CHAR)
boxitype = 4 (ALPHA / DIGIT / "o / ENCODED-CHAR)
boxitype-list = "*" / 1# (bbx-type)

box-tylpe specifies the four characters of the box type. For each character in the box type, if the charactef is alpha-
numeric (A..Z, a..z or 0..9), the character is written directly into the string. If the character is a space (0x20)| then that
character ghall be encoded as thewunderscore character (" "). For any other character, a 3-character string is wrjitten in its
place, copsisting of a pergent/character ("%'") followed by two hexadecimal digits representing the value of the
character [from the box type-in hexadecimal. The compatibility-code is encoded the same way that a box -
type is gncoded.

box-type-1ist’ specifies a list of box types. If the value of a box-type-1ist field is "*", ther} the field
refers to dll box types.

5.3 Key to graphical descriptions of boxes (informative)

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

T

0 N-1 0 0 M-1 M-1

B C D E E F G F G

A 32-bit 64-bit Variable size T.808_Fo1

For examj
AA box.
discussed

6

6.1

This Rec
accessing

Recommg

ISO/IEC

S-DIT

Figure 1 — Example of the box description figures

ble, the superbox shown in Figure 2 must contain an AA box and a BB box, and the'BB box must
However, there may be other boxes found between boxes AA and BB. Dealing with unknowr
in Annex I.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

General description
JPIP protocol
bmmendation | International Standard describes the syntaxes and methods that are used when 3

ndation | International Standard enables the flexibility and functionality intended in ITU-T Re
5444-1:2004 to be realized across multiple client/server transports.

JPIP defi

The protocol defines the Client<Server interactions based on a client request and server response as shown in
This Recpmmendation_ |y International Standard defines the JPIP client requests and the JPIP server

HTTP/1.

The clierft uses a(Wiiew-Window request to define the resolution, size, location, components, layers,
parametets for thesimage and imagery related data that is requested by the client. The server responds by
imagery gnd imagery-related data with precinct-based streams, tile-based streams, or whole images. The prg

es the interactive proetocol to achieve the efficient exchange of JPEG 2000 imagery and imagery-re

(RFC 2616), “TCP (RFC 793) and UDP (RFC 768) are shown as examples of possible transportg

ollow the
boxes is

client is

JPEG 2000 compressed imagery and imagery related data residing on a JPIP-enabled sefver. This

. T.800 |

ated data.
Figure 3.

[esponses.

for JPIP.

and other
delivering
tocol also

allows fof thefiegotiation of client and server capabilities and limitations. The client may request information about an
image as defined in JPIP index tables from the server, which enables the client to refine its View-Window request to
image specific parameters (e.g., byte range requests). The server's cache model is based on the capabilities defined 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 Cache

* Only if State is present

This prot
Standard

Figure 3 — JPIP protocol overview

T.808_F03

col can be used over several different transports as shown 1n Figure 4. This Recommendation | Int
ncludes informative annexes on the use of JPIP protocol over HTTP and TCP, and provides siggs

other exaple implementations.

Provision

JPIP

HTTP

TCP UDP

1.808_F04

Figure 4 — JPIP protocol stack

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

ITU-T Rgc. T.802 | ISO/IEC 15444-3, Motion JPEG 2000, and ISO/IEC 15444-6, Compound Document
future parts of JPEG 2000 (currently JP3D, JPSEC, and{JRWL).

6.2

This Rec
Each ann

|[Purpose

mmendation | International Standard-defines the syntax and methods required for both the client a
ex defines a component that isréquired to achieve interoperability and functionality between the

ernational
stions for

btandards:
, and the

nd server.
client and

server over several transports. Eachanhex may be a requirement of the client, server, or both. The annexes are
described|below.

- Annex A describesithe tile-based and precinct-based streams that are required for both the client and the
server. The server is required to produce compliant JPP- and JPT-streams and understand uplopded JPP-
and JPT-streams. The client is required to understand and properly decode these strearhs and is
responsible for producing compliant streams when uploading partial imagery to the server.

- Annex)B describes the session and cache modelling of a client/server session and is required fqr both the
elient and server.

- S Annex C defines the client request syntax. The client shall produce compliant requests and the server
Dha}} b\/ ablu tU ulldbl Dtalld aud lbDPUILd tU al} bUllllJ}iallt IL/\.il,lL/DtD.

—  Annex D defines the server response syntax. The server shall produce compliant responses and the client
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 by a
client and server to more efficiently access imagery and imagery related data.

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

— 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.

Equally, imagery data should be served on the basis of efficient JPIP server responses, minimizing the amount of served
data outsjde—the—ekent's—sisnaled—ntere and—redundani—data—already—n—possession—by—the—ehent—Heyvever, no
conformapt behaviour is defined.

It is expe¢ted that server applications may reduce efficiency by sending additional data or redundant data’ depending on
the netwqrk quality-of-service. Such implementation decisions are application-specific and provide ‘the JP[P system
with high|utility. However, this Recommendation | International Standard does not define confotuiance for epgineering
these impJementation 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 JPEG 2000 file or codestream. Each message is completely self-describing, so that the sequence of messages may be
terminated at any point and messages may be re-ordered subject to minimal constraints without losing their meaning.

For these[reasons, JPP-stream and JPT-stream media types are useful for JPIP servers and the JPIP protocol 1§ designed
with thes¢ media types particularly in mind. This annex defines the JPP-stream and JPT-stream media typgs without
reference[to the JPIP protocol.
Contiguous codestream box another box.
b‘\%
JPEG; ,\QD
200( file
Y
\ ‘ \ N - AN
b v
exanpples main preciiets
of dqta-bins header or tilés metadata
exaniples V
of messages
an example
stream
T.808_FA.1
Figure Al1 — 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)

Figure A.1 is an illustrative example of the relationship between the bit-streams from a JPEG 2000 file, JPIP data-bins,
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.
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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 messpge header serves to identify the particular data-bin and byte range which is representedby the mesdage body.
Message headers can take an independent form and a dependent form. The independent form,is a long form [where the
message headers are completely self-describing; their interpretation is independent of anyYother message hegders. The
optional dhorter dependent form message headers make use of information in the headers of previous messages; their
decoding fis dependant on the previous message. Applications may choose to use the-long form message headers; these
messages| can be rearranged in any arbitrary order. Alternatively, applications\may use the shorter forn] message
headers that do depend on previous message headers; these are shorter messages-but will create erroneous reqults if the
messages|are not arranged in the correct sequence when decoded. It iscanh,dpplication decision whether ¢r not the
sequence [ordering of received messages can be assumed to be reliable angd, if so, whether to make use of the shorter
form mesfage headers.

The messpge header consists of the following VBAS's (optional VBAS's identified by the use of square brackdts):
Bin-ID [, Class] [, CSn], Msg<Qffset, Msg-Length [, Aux]

The exist¢nce of the Class and CSn VBASs are determined by examining the Bin-ID VBAS. The existence df the Aux
VBAS is fetermined by the Class VBAS or the previous Class VBAS, if there is no Class VBAS in the currerft message
header.

The Bin-ID VBAS serves several roles. Bits 6~and 5 of the first byte of the Bin-ID VBAS, labelled 'b' in Fjgure A.3,
indicate Whether the Class and CSn VBASSs are present in the message header. Table A.1 defines the bit valyes and 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 cdntains 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-Hin. Receiving a message with this bit set allows determination of the length of the complete data-bin} although
it does ndt imply that the complete JPP-stream or JPT-stream contains sufficient messages to assemble all off the bytes
from that [data-bin.

The remajning 4 bits'of the first byte and the 7 low order bits of any remaining bytes in the Bin-ID VBAS (lpbelled 'd'
in Figure| A.3) ferni an "in-class identifier", which is used to uniquely identify the data-bin within its clgss, in the
manner d¢scribed in A.2.3.

NMSB LSb

76543210 76543210 761543210
I L T T T T T T T T
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
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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 concatenating the least significant 7 bits of each byte of the VBAS in big-endian order. If the Class VBAS is
not present, the message class identifier is unchanged from that associated with the previous message. If the Class
VBAS is not present and there is no previous message, the message class identifier is 0. Valid message class identifiers

are descriped n A.2.2.

The CSn [VBAS, if present, identifies the index (starting from 0) of the codestream to which the data-bin-belo

ngs. The

codestrean index is formed by concatenating the least significant 7 bits of each byte of the VBAS in big-endian order.
If the CSph VBAS is not present, the codestream index is unchanged from the previous message. H)CSn VHAS is not

present arld there is no previous message, the codestream index is 0.

The Msg-{Offset and Msg-Length VBAS's each represent non-negative integer values, fornied by concatenating

the least

significanft 7 bits of each byte in the VBAS in big-endian order. The Msg-Offset integer identifies the offset ¢f the data
in this message from the start of the data-bin. The Msg-Length integer identifies the total number of bytes in the body of

the messajge.

An Aux VBAS may be present. Its presence, and meaning if present, is détermined by the message class|identifier

found within the Bin-ID VBAS, as explained in A.2.2. If present, the Aux“*VBAS represents a non-negati
value, forjned by concatenating the least significant 7 bits of each byte in the VBAS in big-endian order.
NOTE[- The information in the Aux VBAS cannot affect the length of théymessage body.

A.2.2  |Message class identifiers

The messpge class identifiers defined by this Recommendation | International Standard are the non-negativie

e integer

integers

shown in[Table A.2. The interpretation of the data-bin ¢lasses to which they refer is described in A.3. All other values
of message class identifier are reserved, and the associated messages should be skipped by decoders not recognizing the

value.

Class idemtifiers are chosen such that an Aux ¥BAS is present if and only if the identifier is odd. This propeyty allows

unrecognized message headers to be correctly parsed and the contents skipped.

Extended|precinct data-bin messages/have exactly the same interpretation as non-extended precinct data-bin| messages
and they fefer to exactly the same.preCinct data-bins. The extended precinct messages include an Aux VBAS which
identifies [the number of complete packets (quality layers) which would be available for the precinct if the byjtes in this
message yere combined with(all*previous bytes of the same precinct. If this message also contains the last Hyte of the

data-bin, [the Aux VBAS findicates the total number of quality layers associated with the precinct in the original
codestrean. Otherwisethe Aux VBAS indicates the quality layer to which the byte immediately following thp last byte
in the megsage belongs~The information in the Aux VBAS may be useful to certain clients.
Table A.2 — Class identifiers for different data-bin message classes
. Cla.ss Message class Data-bin class Stream type
identifier
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

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


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

ISO/IEC 15444-9:2005 (E)

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 word represents an unsigned integer which serves to uniquely identify the data-bin within its class and codestream.
A.3 provides a dm(‘ripﬁnn of the various data-bhin classes nlnng with the (‘m’recpn‘nding in-class identifiers

A3 E)ata-bins

A3.1 ntroduction

Data-bins| contain portions of a JPEG 2000 file or codestream data. These may be based oniimagery elements, such as
precinct-Hased data, tile-based data, and headers. They may also be based on metadata. Whatever the content|of a data-
bin, each fata-bin is treated as an individual bit-stream.

A3.2 |;‘recinct data-bins

A3.2.1 recinct data-bin format

Precinct {lata-bins appear only within the JPP-stream media-type. Eachy*precinct data-bin corresponds tq a single
precinct within a single codestream. The in-class identifier is defined by’ Equation A-1.

I =t+(c+sxnum_compenénts) X num_tiles (A-1)

where:
/  is the unique identifier of the precinct.within its codestream;

r s the index (starting from 0) of the\tile to which the precinct belongs;

c s the index (starting from 0) ofthe image component to which the precinct belongs;

s is a sequence number whigh;identifies the precinct within its tile-component.

Within egch tile-component, precincts-are assigned contiguous sequence numbers, s, as follows. All precirfcts of the
lowest rejolution level (that containing only the LL sub-band samples) are sequenced first, starting from 0, f¢llowing a
raster-scap order. The precingtsfrom each successive resolution level are sequenced in turn, again following a raster-
scan ordef within their resolution level.

It follows|that a precinctidentifier of 0 refers to the upper left hand precinct from the LL sub-band of image component
0 in tile O

Each preginct data-bin corresponds to the string of bytes formed by concatenating all codestream packets,| complete
with all r¢leyantpacket headers Wthh belong to the precinct. It i is concelvable that packet headers w111 be P cked into
PPM or 1| arker se 3 3 2 ader data . case the
precinct data-bin would hold only packet bodies. In any event, the precinct data stream should coincide with the
contiguous segment of bytes that would be found within a JPEG 2000 codestream having one of the layer-subordinate
progression sequences (CPRL, PCRL or RPCL).
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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

i Length = 84 J

(Case C) @ Offset = 136 Message body

i = i
e Length =181 F865—FA 4

Figure A.4 — Example precinct data-bin

A.3.2.2 |Precinct data-bin example (informative)
Figure A.# shows an example precinct data-bin (in-class identifier 3) with 4 quality layers (or\packets).

For Case|A, B and C, the message header is shown below, based on the extended and non-extended precingt data-bin
message gtructures. The underlined data denotes the Aux VBAS to identify the number of layers which are ¢ompleted
by the message.

(Case A)
Non-extenfled header: 00100011 01101011 10000001 00100101 XKXXXXXX ...

The initiaf 0 bit indicates only one byte is used in the Bin-ID VBAS. The next two bits ("01") indicate that np Class or
CSn VBAS is present. The next "0" bit indicates that the data-binf\is not completed by this message. The remaining bits
of the firdt byte ("0011") indicate that the bin-ID is 3. The first.bit of the second byte indicates that there i only one
byte used|in the Msg-Offset VBAS. The next 7 bits ("110101'\'") mean that the offset is 107. The first bit of the 3rd byte
indicates fhat both this byte and at least the next byte are-part of the Msg-Length VBAS. The 0 bit starting the 4th byte
indicates fhat it is the last byte of the Msg-Length VBAS. Thus all the low order bits from the 3rd and 4th| bytes are
concatendted to determine the length. In this case, "0000001 0100101" = 165.

Extended Header: 01000011 00000001 0110I011 10000001 00100101 00000011 XXXXXXXX ...
(Case B)
Non-extenfled header: 00100011 10000001 00001000 01010100 XXXXXXXX ...

Extended Header: 01000011 0000001 10000001 00001000 01010100 00000011 XXXXXXXX ...
(Case C)
Non-extenfled header: 09110011 10000001 00001000 10000001 00110101 XXXXXXXX ...
Extended Header: 03010011 00000001 10000001 00001000 10000001 00110101 00000100 XXXXKXXX ...

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

A3.3 Tile header data-bins

Tile header data-bins appear only within the JPP-stream media type. For data-bins belonging to this class, the in-class
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
headers 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.
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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 | International Standard, the term
"metadata" refers to any collection of "boxes" from a JPEG 2000 family file. The codestream index shall be ignored in
any messgge wiici tas the metadata=bim ctass tdemtifier:

Unlike thg numerical ID's used for other types of data-bins, metadata-bin ID's do not map algorithmically)to|some file
format construct or byte offset. The server is free to choose any numeric ID for any particular metddata bin. The one
and only pne exception of this is that the metadata-bin containing the root of the logical target shall be given the ID
of 0.

NOTE|- The mechanism for assignment is implementation-dependent; however, it is an informative suggestion that servers
assign pin-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 tarpet would
belong to|metadata-bin 0, appearing in their original order. Since JPEG 2000, family file formats consist of nothing but a
sequence pf boxes, this effectively means that metadata-bin 0 would consi$t of the entire logical target. More |generally,
however, fit is useful to break the logical target into pieces that can be trahsmitted in a manageable fashion. This allows
image serjvers to deliberately omit portions of the logical target that-are not currently required by a client. T¢ this end,
JPIP defipes a new special box type, known as the "Placeholder$ox?" The Placeholder box serves to identify the size
and type ¢f a box from the logical target, while pointing to another data-bin that holds that box's contents. Plgceholders
are also aple to represent codestreams from the logical target< This is particularly significant in view of the fact that the
compressgd data represented by any given codestream may be delivered incrementally via the other datatbin types
(header djta-bins and precinct data-bins or tile data-bins).

Formally,| metadata-bin 0 consists of all boxes-ftom 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 ¢f the box
that has been replaced, together with the identifier of the metadata-bin that holds that box's contents, not incjuding the
header itgelf. Every metadata-bin, other than metadata-bin 0, shall consist of the contents of some box, whdse header
appears it} the placeholder that references that data-bin. These box contents may themselves include sub-boxes, any of
which maly be replaced by further placeholders.

The folloying 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
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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

jp2c' box

T.808_FA.6

Figure A.6 — A sample JP2 file

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

While thq contents of any metadata-bin shall be the contents of the box or file represented by that bin, the dctual data
contained| in those contents may conceptually vary depending on the type of box. Fer/example, in Metadatp-bin 1 in
Figure A]7, representing the contents of the JP2 Header box, the contents of that’box is literally a serief of other
complete [boxes, as the JP2 Header box is a superbox. No data other than the(series of those complete box¢s may be
found within Metadata-bin 1, as there is no other data in the JP2 Header boxsIn/contrast, the data inside Metafdata-bin 2
is the raw|contents of the Contiguous Codestream box, with no box headers,\because that box is not a superbox.

One poinf of particular interest to note from the example in Figure®A.7 is that access to codestream data may be
provided [in two ways. The second placeholder bin is used to repldce the contiguous codestream box (jpPc) in the
original flle. It identifies metadata-bin 2 as holding the originalcontents of this box, i.e., the raw codestream |[itself. For
convenierjce of description in this Recommendation | Interndtienal Standard, this shall be termed the "raw codestream"
representdtion. Raw codestreams are served from metadata<bins.

Metadata-bin 0 Metadata-bin 1
Jp' box 'ihdr’ box
'ftyp' box ‘colr’ box
Placeholder @Zh' box: 'xml' box
original jp2h"box header
met@ﬂa-bin ID=1 &—
P sb)lder for 'jp2¢' box: Metadata-bin 2
iginal 'jp2¢' box header ) -
,,@ ‘metadata-bin ID = 2 @—1 'Ip2¢' box contents

T.808 FA7
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DTy

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
structure in all communication with all clients which reference this same unique identifier.

the contepts of that data-bin exist. This is important since some JPEG 2000 family files contain boxes that| reference
other boxgs through their location within the file.

While copsiderable freedom exists in deciding how best to divide a file into metadata-bins,’there is one restri¢tion. Any
Placeholder box that appears within a metadata-bin shall replace a top-level box within that data-bin. Eqyivalently,
wherever Ja sub-box is to be replaced with a placeholder, its immediate containing siper-box shall reside withjin its own
metadata-bin. For example, in the sample file shown in Figure A.6, the XML data'centained within the JP2 Header box
may be placed in a separate data bin from the other boxes. This allows a seryerto deliver only those data-bips that are
actually rpquired for decoding and display of the image, unless XML data is-explicitly requested. A suitablp data-bin
structure {s shown in Figure A.8.

Metadata-bin 0 Metadata-bin<l Metadata-bin 3
'jp' box 'ihdr' box 'xml' box contents
'ftyp' box ‘colf’box
N2

Placgholder for 'jp2h' box: Placehelder for 'xml' box:

oripinal jp2h' box header |/ figinal 'xml' box header @—

metadata-bin ID = 1 &letadata-bin ID=3

Plac¢holder for 'jp2c' box:

oripinal 'jp2c¢' box header

mletadata-bin ID =2 @- \ Metadata-bin 2

'Ip2c' box contents

T.808 FA8

Figure A.8 — A superbox with a referenced metadata-bin
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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
be separated into its own

R /
original 'xml' box ]=Jeader 4 metadata-bin

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

Placeholder for 'xml' box:

e}

Metadata-bin 2

v

'ip2¢' box contents

T.808 FA9

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

NOTE| - An equivalent way to express this same restriction is as follows. Whéreyer a placeholder replaces a |sub-box, a
placehglder shall also replace its containing box. This restriction ensures that it istalways possible for a client or rendpring agent
to recqver the lengths and locations of the original boxes within the file, even if\some of the boxes are not undersfood by the
client.

In additign to providing the original contents of a box in a sepdrate metadata-bin, JPP- and JPT-stream§ are also
permitted|to provide alternate representations of the box, which did not explicitly appear within the original file. These
alternate fepresentations are known as "stream equivalents." For example, the original file might contain a Cross-
reference|box whose fragment list box collects one or more fragments of the file to reconstitute a Cglourspace
Specificafion box. While a client or rendering agent should®e able to follow the relevant file pointers to recopstruct the
Colourspgce Specification box, a more convenient JPP- or JPT-stream representation might contain a placeholder which
referenceg a data-bin containing the reconstructed Colourspace Specification box as a stream equivalent. To do this, the
placeholdpr includes a box header for the stream 'equivalent, together with the identifier of the metadata-bin [that holds
the conteijts of the stream equivalent box.

The folloping example (shown in Figure-A:10) illustrates the use of stream equivalents for Cross-reference|boxes. In
this case,|the data-bin that holds theStream-equivalent contents is also referenced as holding the original cpntents of
another bpx. While this is likely to be @ common situation where the original file contained cross-reference baxes, there
is no neefl for the stream-equivalent to point to a metadata-bin that is connected to the original file hiergrchy. The
stream equivalent box's conténts may be created from scratch or they may refer to content which originally existed
within other files. This allows Cross-reference boxes whose fragment list references other files or URLs tp be fully
encapsulated within a single JPP- or JPT-stream.

Stream eduivalents(may be used in any situation where the server can create an alternate form of the contentf of a box
that provife sonie-benefit to the client; they are not just for providing access to explicitly cross-referenced datg.

In additiop.fe pomtlng to actual or equlvalent box data, a placeholder box can point to one or more codestregms where

' : laced by a
placeholder box that references the ID of the 1ncremental 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 Metadata-bin 1 Metadata-bin 3

ip' box 'ihdr' box / ‘colr' box contents
'ftyp' box / Placeholder for 'colr' box:

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

Placeholder for 'jp2h’' box:
jp2h' box header /
metadata-bin [D = 1

Placeholder for 'jp2h' box:

jp2h' box header Metadata-bin 2
metadata-bin ID = 2 0\

- 'ihdr' box
[ ]
- N Placeholder for 'cref box

original 'cref box header

metadata-bin ID = 4 ._>/ / Metadata-bind /
stream-equivalent 'colr' box N
header metadata-bin ID = 3 ’ ‘cref’ b \Pten ti/

r\ll ffset

o

T.808_FA.10

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

A.3.6.3 |Placeholder box format

Figure AJl1 shows the format of a Placeholder box, including the box header\(unlike the definition of mos} boxes in
Annex I and other parts of this Recommendation | International Standard);, it\is-specified this way to emphasige that the
use of thellength field in the box header for a Placeholder box is more restrictive than for other boxes.

OrigBH EquivBH

LBox || TBox | Flags OrigID EquivID CSID

Minimal placeholder box i

A
N

Placeholder box with a stream equivalent representation

A
\A

Placeholder box with @n associated single codestream

A
A 4

Placeholderboex with multiple associated codestreams

A
\ A

Possible future extensions

»
»

'y

T.808_FA.11

Figure A.11 — Placeholder box structure

LBox: THis is the standard 4-byte big-endian length field for a box. The value shall not be 1 for a Placehplder box,
meaning that the XIBox field shall not be present.

TBox: This(is the standard 4-byte box type field for a box. The type value for a Placeholder box shall be 'phld'
(0x7068 Gcod)

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

ExtendedBoxList: This field is not specifically shown in Figure A.11. The NCS field may be followed by a sequence
of boxes containing extended information from the server. The existence of any box following the NCS field shall be
specified through a bit in the Flags field. However, no extended boxes, nor any additional bit flags, are defined by this
Recommgmdatiom - imtermationat-Standard —Cliems sttt ignore any box i Extended BoxCist tat 15 ot umderstpod.

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

Not all of| the fields defined for a Placeholder box need appear in every Placeholder box. As suggested by the|arrows in
Figure A.[l1, if no box equivalent or incremental codestream ID is provided, the box may be terminated at the end of the
OrigBH flield. Similarly, if no incremental codestream ID is provided, the box may be ferminated at the ¢nd of the
EquivBH]field, and if no more than one incremental codestream ID is provided, the box may be terminated at the end of
the CSID/|field.

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

Value Meaning

YYVY YYYV YYYY YYYY YYYY YYYY VYyy xxx1 Access is provided to the original contents of this box through the
metadata-bif specified in the OrigID field

YYYY YYYV YYYY YYYY YYYY YYYY Yyyy xxx0 No aceess'is provided to the original contents of this box, arjd the
value of the OrigID field shall be ignored

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

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

YYYY YYYV YYYY YYYY YYYY YYYY yyyy 01xx Access to the image represented by this box is provided by 4 single

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

YYYY YYY YYYY YYYY YYYY YYYY y¥yy 11xx Access to the image represented by this box is provided by ¢ne or
more incremental codestreams, as specified by the CSID angl NCS
fields.

YYYY YYYV YYYY YYYY YYYSYYYY Yyyy X0xx This placeholder does not provide access to an image representing

the original box as an incremental codestream; the CSID angl NCS
fields shall be ignored.

Other values Reserved for ISO use

A.3.6.4 |Referencing of incremental codestreams with placeholders

Wherever header, precinct or tile data-bins exist, their codestream ID shall appear in a Placeholder box within an
appropriate metadata-bin. The only exception to this requirement is for unwrapped JPEG 2000 codestreams, which 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
number (frame number) and by field number within each sample

NOTE = ain the contents of

the original chunk offset box the sample to chunk box ('stsc'), or the sample size box ('stsz' ) This indexing informafion can be
regenefated 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)

Placeholder boxes create additional flexibility and some potential ambiguity for both clients \and servers infhow they
parse or deliver JPP- and JPT-streams. A server may choose to partition original boxes frfom a JPEG 2000 family file
into metaflata-bins using any of a wide range of strategies, by introducing Placeholder boxes at appropriate ppints. The
server shdll do this in a consistent way so that the data-bins associated with a JPP- op’JRT-stream have the same nominal
contents for all clients which access the same logical target (possibly qualified bysa“unique target ID), whenpever they
access it.

More sigpificantly, however, Placeholder boxes allow servers to constructfa single JPP- or JPT-stream whosd data-bins
provide njultiple alternate representations of the same original content, This can happen when a streaming eqpivalent is
identified| within a placeholder, and/or when an incremental codestream ID is identified within a placeholdet. In these
cases, an|original box might be made available in a metadata-bin, while also being made available as|a stream
equivalenf in yet another metadata-bin, and/or also being made available as an incremental codestream vja header,
precinct dr tile data-bins. While servers might distribute the ‘contents of all data-bins that represent an origingl box, for
efficiency| reasons servers would be expected to distributé’only sufficient information to convey the origingl content,
unless explicitly asked to distribute redundant data-bin$. Client-side parsers of JPP- or JPT-streams, when donfronted
with multjple representations of an original box, might'choose to ignore all but one of the representations. Th¢ expected
client corfvention should have a significant impagf“on which metadata-bins the server chooses to actually[send to a
client.

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

- Unless a server has redson'to believe otherwise, it shall assume that the client parser will pars¢ a stream
equivalent box in preference to the original box if the presence of both box types has been signalled to
the client by placeholders.

—  Unless a server-has reason to believe otherwise, it shall assume that the client parser wi|l use the
incremental codestream representation (header, precinct or tile data-bins) in preference [to a raw
codestreant if the presence of both box types has been signalled to the client by placeholders.

A5 (Conventions 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 ahd jpt-file
respectively. Such a file may contain the received JPEG 2000 data from a JPIP session (the client's cache for example),
or a subset thereof. It is possible for another JPIP client to read and use this file because JPP-stream and JPT-stream 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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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 bel

ong to a session.

The purpose of sessions is to reduce the amount of explicit communication required between the client and server.
Within a session, the server is expected to remember client capabilities and preferences supplied in previous requests so
that this information need not be sent in each and every request Even more importantly, the server would typically

maintain
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equests are not associated with any session and so shall be entirely self-contained.\Itishould be notq
eless" applies only to the server, not the client. As for sessions, the client should generally cache the

uld generally include information about their cache contents with each requesty'so as to avoid the tra
ant data. Thus, the benefits of sessions are smaller, less complex requests\arid/or less redundant res
erver. The benefit of stateless communication is that the server need'not maintain state informatio
his means that the same host need not ultimately serve all requests\{or’a single target image that emd
ient.

IChannels and sessions

d with each session are the following elements:
-  One or more logical targets (usually image files), whose content does not change over the sessi
- A single image data return type for each logical target associated with the session.

—  For each logical target associated, With the session, a model of the client's cache content

model need not perfectly reflect-the actual state of the client's cache. Rules governing the main
cache models are outlined inB.3.

—~  One or more JPIP charingls. Clients may generally open multiple channels within the same ses
JPIP channel may,_ be associated with a separate underlying transport channel (e.g., a sepa
connection), although this might not be the case. Multiple channels allow clients to issue sinj
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concurrently~~Channels also allow for intelligent bandwidth allocation amongst different
requests either within a single target image or across multiple targets.

—  Whereymultiple channels are associated with the same logical target, the session cache mod
acress all channels. Multiple clients may open JPIP channels within the same session, alth
might have undesirable side effects if the channels refer to the same logical target.
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— A ssingle logical target (usually an image file).

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

— 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

22

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


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

ISO/IEC 15444-9:2005 (E)

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 processed before determining the data that should be
returned to the client in response to its request. There are two types of cache model manipulation statements: additive
and subtrgettve:

Additive ¢ache model manipulation statements serve to augment the server's cache model, adding data-bins, dr portions
of data-bips to the existing model. These provide a mechanism for a client to inform the server about infermation which
it receivefl in a previous session, or using previous stateless requests. A server should attempt to(éxploit anly additive
cache model manipulation statements that appear in client requests. However, servers are nof\ebliged to rpaintain a
complete cache model, so a server may disregard, or partially disregard, additive cache modelmanipulation statements.

Subtractiye statements serve to remove data-bins, or portions of data-bins from the server's.cache model. A cljent might
issue subfractive cache model manipulation statements in order to inform the servier)that it has not cachied or has
discarded|some data which was previously sent by the server. The server is otherwise/free to assume that the|client has
cached all data transmitted during the session. The server shall remove all information identified by a subtracfive cache
model stafement from any cache model (complete or otherwise) that it is mairtaining.

Session-bpsed JPIP requests have side effects, which may affect the response to future requests. This is trfie also of
requests that contain cache model manipulation statements — the effects of cache model manipulation are persistent.
Moreover, the side effects of a request arriving on one JPIP channel/are reflected in the response to any requests that
might belpng to a different JPIP channel which is associated with the same logical target. This follows from the fact that
there is oihly one cache model for each logical target in a session:

B4 [Interrogation and manipulation of model-sets

Where a Ipgical target associated with a session confains a large number of codestreams (e.g., a video target), jor a client
remains donnected for a long period of time, partial cache modelling becomes an increasingly likely stfategy for
practical gerver implementations. It also becomes increasingly likely that clients will be unable to cache all infformation
sent by the server. To avoid communication inefficiencies in such circumstances, the concept of an "mset" (1110del—set)
is introdufced. The "mset" is the collection of codestreams for which client cache contents are being modelled by the
server.

In any request, the client may-instruct the server to limit its "mset" to a particular set of codestreams. This provides a
conveniejt mechanism for ¢li¢nts to discard whole codestreams from their cache without running the risk thatjthe server
will genetate incomplete tesponses to future requests for those codestreams.

"mset" refjuests alse.result in server responses which indicate the actual set of codestreams for which caghe model
informatign is being-maintained. This allows clients to determine whether or not cache model manipulation gtatements
which refpr to @ variety of codestreams will be disregarded by the server.

In the abdence of any explicit "mset" manipulation or interrogation, the client may assume only that the servdr's "mset"
includes all codestreams for which response data is generated to its request. Since servers generally have the right to
limit the scope of a client's request to a smaller number of codestreams than the number which was originally specified,
there is no guarantee that the server's "mset" will include all of the codestreams mentioned in a request, unless the
request mentioned only one codestream. These matters are explained further in C.8.6.
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Annex C

Client request

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

C.1 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 for those fields. In general, a request will consist of fields from more than one group, but some groups
are incompatible. Further, within each group, some request fields are incompatible. Some otherwise legal requests may
not be valid for use in some situations (e.g., sessions), even though this is not indicated by the BNF syntax. Finally,

even withlzmthmmmwmmrmﬁm#mmm
C.1.2 equest structure

The JPIP fequest consists of the following fields:

—  Target identification fields;

—  Session and channel management fields;
- View-window request fields;

—  Metadata field;

—  Data limiting request fields;

- Server control request fields;

—  Cache management request fields;

—  Upload request fields;

—  Client capability and preference fields.

The elements in the request shall be sent in compliance with the selected transport protocol. For example, in HTTP, the
requests gre expressed as the characters listed in the BNE-syntax, multiple parameters are joined with an "&" [character,
and the rgquests may be part of the query field of a GET request, or the body of a POST request. See AnnexegF, G and
H for detgils.

NOTEJ- URI reserved characters may be escaped. For example, "request=a:b" in a HTTP GET URL would result in
"reque$t=a%3Ab" where the URL-reserved chatacter "' being escaped to '%3A'.

jpip-request-field target-field

/ chamnel-field
/ view-window-field
/smetadata-field
/ data-limit-field
/ server-control-field
/ cache-management-field
/ upload-field
/ client-cap-pref-field
target-field = target ; C.2.2
/ subtarget ; C.2.3
/ tid ; C.2.4
channel-field = cid ; 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
/ quality ; C.6.2
seryver—control-—field ai-gn s
/ wait ; C.7.2
/ type ; C.7.3
/ drate ; C.7.4
cache-management-field = model ; C.8.1
/ tpmodel ; C.8.3
/ need ; C.8.%
/ tpneed ; C.8.%5
/ mset ; 0.8.6
uplogad-field = upload ATC.9.1
clignt-cap-pref-field = cap ; C.10.1
/ pref ; C.10.2
/ csf ; C.10.3

C.1.3  [Restrictions on combining request fields
Each typq of JPIP request field shall occur no more than oncé:ina single request.

In general, requests for image data (view-window requests) may be combined with requests for additional [metadata.
However,|there are restrictions on how the request fields may be combined.

The uplodd request field shall not be combined with metadata-field, data-1limit-field, or gerver-
control-field.

C.2 Target identification fields

C.2.1 ntroduction to logicaltargets

Each JPIR request is directed\to’a specific representation of a specific original named resource or a specific portion of
that resource. That resource-may be a physically stored file or object, or may be something that is created virtually by
the serverjupon request,

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

The Target request Tield specifies the original named resource to which the request 1s directed. It is specified using a
PATH, which could be a simple string or a URI. If the Target field is not specified and the request is carried over
HTTP, 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 channel ID
through tieChanmet D Tequest fietdinsteadof specitying the Target, Sub-target andTarget 1D Tequest fipld. If the
logical tafget is specified both through a combination of the Target, Sub-target and Target ID fields, and’fijrough the
Channel IID request field, then the server shall respond with an error.

The folloyving examples show the specification of logical targets:
EXAMPIE 1: For JPIP request URL of

"http://ong.jpeg.org/imageserver.cgi?target= http%3A%2F%2Fone.jpeg.org%2Fimages%2Fpicture.jp2 & fsiz=00,200"
the logical target is the entire byte range contained within the URI "http://one.jpeg.org/images/picture.jp2," felative to
the server|root document directory.

EXAMPIE 2: For JPIP request URL of

"http://ong.jpeg.org/imageserver.cgi? target= http%3A%2F%2Fone.jpeg.org%2Fimages%2Fpicture.jp2 &tid=4384-

5849-af4q-3dca&fsiz=200,200" the logical target is the entite “byte range contained within |the URI
"http://ong.jpeg.org/images/picture.jp2," relative to the server root document directory, with a representation specified
by the seryver defined Target ID 4384-5849-af4d-3dca.

EXAMPIE 3: For JPIP request URL of

"http://ong.jpeg.org/imageserver.cgi?target= http%3 A%2F%2Fone.jpeg.org%2Fimages%2Fpicture.jp2&subtafget=103

8-13458&1siz=200,200" the logical target is the range-of bytes, starting with byte 1038, and all bytes yip to and
including|bytes 13458, contained within the URI thttp://one.jpeg.org/images/picture.jp2," relative to the sprver root
document directory.

EXAMPIE 4: For JPIP request URL of "http://One.jpeg.org/imageserver.cgi?cid=1234-5849-af4d-3dca&fsiz+200,200"
the logica]l target is the resource to which thie server has associated with the channel with ID 1234-5849-af4d-3dca.

EXAMPIE 5: For JPIP request URD.of "http://one.jpeg.org/images/picture.jp2?fsiz=200,200" the logical tafget is the
entire bytp range contained within.the file "images/picture.jp2," relative to the server root document directory.

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

C.2.2  [Target (target)

target =) "target" "=" PATH

ThlS ﬁel TS uo\.«d tu oyvulf_y th\.« Ullulllul ucuuwd TCSOUTCOCT (uftvu thv TIarrc Uf a ﬁl\, OTT th\.« o\dvvl). If thu Trar t request

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 is explicitly requesting that the server inform it of the assigned target -1id, if there is one.
The server shall include a Target ID header in its response to all client requests with a target -id of "0".

target]|-id shall not exceed 255 characters in length.

C3 I:Tields for working with sessions and channels

C3.1 ntroduction
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 servertesponse includes a New Channel
response header with a newly issued channel -id.

See B.2 for discussions on sessions and channels.

C3.2 (Channel ID (cid)
cid|= "cid" "=" channel-id
champnel-id = TOKEN

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

C33 [New Channel (cnew)
cney = "cnew" "=" lf#transpokt-name
trapsport-name = TOKEN

This field is used to request a new JPIP channel. If no Channel ID request field is present, the request is [for a new
session. (Ptherwise, the requestsis\for a new channel in the same session as the channel identified by the Channel ID
request fi¢ld.

The valug¢ string identifies-the names of one or more transport protocols that the client is willing to acgept. This
Recommgndation | International Standard defines only the transport names, "http" and "http-tcp," althgugh it is
anticipated that other)transports, such as "udp", may be defined elsewhere. Details of the use of JPIP over [the "http"
transport hppear it Annex F, while details of the use of JPIP over the "http-tcp" transport appear in Annex G.

If the seryerds willing to open a new channel, using one of the indicated transport protocols, it shall returp the new
channel identifier token using the New Chanmel TeSponse neader (See D-2.3 ). 1N 1S Case, e present request is the first
request within 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
new channel. The cache models for both targets are associated with this common session.

C34 Channel Close (cclose)

cclose—"cologsell N_1u (u*u // 'IJI-II-,-«hnvwxg‘l 1a)

This field is used to close one or more open channels to a session. If the value field contains one or niore’¢hannel-id
tokens, tHey shall all belong to the same session. In this case, the Channel ID request field is notnecessgry, but if
provided |t shall also reference a channel belonging to the same session.

If the value field is "*", all channels associated with the session will be closed. In this case, the sessiof shall be
identified|by the inclusion of a Channel ID request field.

The servelr shall complete its response on any channel specified in the Channel Close request before actually dlosing the
channel.

C.3.5 [Request ID (qid)
gid|= "gid" "=" UINT

This field is used to specify a Request ID value. Each channel has 4ts own request queue, with its own Rlequest ID
counter. Requests which are received within any given channel\(as indicated by the Channel ID value) shall be
processed in the order of their Request ID values, where the Request ID field is used. The server may process requests
which do [not contain a Request ID field on a first-come-firstzseryved basis. However, it shall not process a reqyest which
arrives with a Request ID value of # until it has processed all requests with a Request ID value less than 4 which is
associated with the same channel, unless #=0. The client(shall not issue a request which specifies the same Request ID
value as gny other request associated with the same channel, and shall not issue Request ID's that are smallef than any
previously issued Request ID on this channel.

C4 View-window request fields

C4.1 Mapping view-window requests to codestream image resolutions and regions

The purpgse of JPIP is to provideyportions of a JPEG 2000 image and associated metadata in response to reqjiests from
a client. This is done via a sequernice of requests and responses. For the image portion, the data requested mpy be less
than the fjill image in terms/0fimage frame size, region, quality, and/or components.

In the sinjplest case, th&image portion in question is defined directly with respect to the high resolution refefence grid
of the JPEG 2000 jeadestream(s) identified in the request, not the sampled grid of any particular image cdmponent.
More generally, liewever, clients may request higher level image objects (e.g., JPX compositing layers or MJ2 video
tracks) vip the(Codestream Context request field (see C.4.7). In this case, the requested image portion may fieed to be
subjected|to‘a’coordinate transformation, in order to determine the portion of each associated codestream whidh is being
requested—THhese—coordinate—transformatrons—are—described—im— €47 —and—they—shattbe—understood—mn—terins of the

following description of codestream image regions.
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Figure C.1 — Desired region within an image

Codestregm image regions are described using 3 two-dimensional parameters, as shown in Figur€ C.1.| The size
parametets (sx and sy) and the offset parameters (o0x and oy) specify the width and height ofithe-desired cpdestream
image region and the top-left corner of that region, with respect to a whole image that has, the given framq size (£x
and £y).

EXAMPIE: A client wishing to fill a 640 x 480 display with the whole image, €ould make a request 4s follows
"fsiz=640,480&rsiz=640,480&roff=0, 0". Note that this can be deneregardless of the origipal size of
the image] (and indeed without knowing the original size of the image).

When nofhe of the available image resolutions in the JPEG 2000 codestream‘¢orrespond exactly to the requegted frame
size, the rpturned image data may be larger or smaller than the requested frame size, and may even differ in aspect ratio.
The server shall determine a suitable codestream image resolution, denéted by size parameters £x' and fj ', anda
suitable r¢gion on the codestream, denoted by parameters sx ', s§' Yox' and oy ', as shown in Figure C.2|Although
the client|may specify the direction for rounding, as part of the:\Frame Size request field, the client shall be pfepared to
deal with freturned data that does not match the requested parateters 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' -XOsiz'
and fy' = Ysiz' - YOsiz', where XOsiz', YOsiz', Xsiz', and Ysiz' are derived using
Equation C-1.

XOsiz':{XOSlZ—‘; YOsiz':PIOSZZ—‘; Xsiz':{XSlZ—l; Ysiz':{@—l (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.

Here, XOsiz, YOsiz, Xsiz and Ysiz are taken from the relevant codestream's SIZ marker segment. It is natural to
interpret as—aumber-of-discarded highcbt DWW IUVCID, and-mrdeedmust-bean iutcgc1 notessthamr6—Ho VEVET, the
value of | ris not limited by the number of DWT levels which were used to compress any tile-compéngnt in the
codestream.

Once the puitable frame size, £x' and £y ', have been found, the region size, sx' and sy', and-offset, px"' and
oy ', ass¢ciated 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)-z —oy’ (C-2)
fx fy fx fy

EXAMPIE 2: Suppose the requested Frame Size is 128 X 128, and the image on the codestream's high [resolution
reference|grid is described by XOsiz=127, Xsiz=648, YOsiz=0 and Ysiz=504. Suppose also that 3 levels ¢f wavelet
transform|exist for all image components in the codestream. The available Codestream image sizes are then:

s21xs04 | |48 || 1AL,y 13941 g
i 1

260x252 || SABIEI2T |y 13041
2 2

130x126, [1 948 | [ 127 |, | 2041
4 4

6sx63 || 988|127 | | 2%
8 8 8

Thus if the request is for allarger frame size (round-direction is round-up) the returned frame size will be
260 x 253. If the request-is: for a smaller frame size (round-direction is round-down), then a 65 % 63 frame

size will pe used. Notethat, as in this example, the available codestream image frame sizes are not generplly exact
powers of 2.

Subsamplling’ of-an image component, as specified by XRsiz and YRs1iz, has no effect on the interpretation of the
requested|image region or image resolution within any requested codestream.

EXAMPLE 3: A request for a 256 x 256 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 client 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_fly specify
the dimepsions of the desired image resolution. The round-direction value specifies how) an|available
codestrean image resolution shall be selected for each requested codestream, if the requested image 'fesolution is not
available within that codestream. The requested frame size is mapped to a codestream image resolution, following the
procedurd described in C.4.1, possibly with the addition of coordinate transformations requested via a Cpdestream
Context rpquest 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-direction
options d¢fined 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 whose
width and height are beth‘greater than or equal to the specified size shall ie
selected. If there is noie; then the largest available codestream image resglution

shall be used.
"round-down" For each requested codestream, the largest codestream image resolution \;tlose
width and height are both less than or equal to the specified size shall be sglected.

This is the-default value when the round-direction parameter is ot
specifieds

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

If the Frame Size request field isyomitted from a view-window request and metadata-only is not spegified in a
metadata frequest field (see C/51, the requested view-window includes no compressed image data and no tile-specific
headers, Qut it does include(allother header (codestream and file format) information that would have been refurned had
the client included the Frame Size request field. See C.5.1 for further information on the file format irfformation
(metadata)) which is implicitly requested along with the view-window request.

C43  [Offset(roff)

roft & "roff" "=" ox "1" oy
ox = UINT
oy = 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
procedure described in C.4.1, possibly with the addition of coordinate transformations requested via a Codestream
Context request field (see C.4.7). A requested codestream image region need not necessarily be fully contained within
the codesfream, in which case the server simply takes the intersection between the available codestream imdge region
and the regquested region.

Use of th¢ Region Size request field is valid only in conjunction with the Frame Size request field.

The codegtream image region may be empty, for example if sx or sy were zero. If empty, then<the server'y response
include any compressed image data for that codestream. In particular, responses of'type JPP-strean or JPT-
stream shpuld contain no messages which reference precinct, tile or tile-header data-bins of that codestream. The server
may, at ity discretion, opt to return main header or metadata-bin messages that would haye been returned in r¢sponse to
a request fhat omitted the Frame Size request field.

C4.5 omponents (comps)
comps = "comps" "=" 1#UINT-RANGE
This field|is used to identify the image components that are to be inclided in the requested view-window; if npt present,

the requeft is understood to include all available image components of all codestreams identified via the Cpdestream
request field, and all relevant components of all codestreams, requested via the Codestream Context redquest field
(see C.4.7]). These "relevant" components are those which are 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 valugs in this request field represent the indices of.the image components of interest. Image component inflices start
d have the interpretation assigned to thém by the JPEG 2000 codestream syntax, as described|in ITU-T

| ISO/IEC 15444-1, but note that thése are the components which are obtained by decoding afd inverse
wavelet tjansforming the compressed data, prion to the application of the inverse RCT or ICT component trangform. For
codestreams conforming to ITU-T Rec. T-801 | ISO/IEC 15444-2, the components identified here are those id¢ntified as
"spatial cpmponents", i.e., those obtained.by decoding and inverse wavelet transforming the compressed dath, prior to
the appli¢ation of any inverse multi-component transform, dependency component transform, or multi-domponent
wavelet tqansform.

Non-existent components in_any)of the requested codestreams shall be disregarded.

C4.6 Codestream (stream)
strg¢am = '"'stream" "=" 1l#sampled-range
sampled=range = UINT-RANGE [":" sampling-factor]

sampMNng-factor = UINT

This field is used to identify which codestream or codestreams belong to the requested view-window. If the field is
omitted and the codestream(s) cannot be determined by other means, the default is the single 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.
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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

jpxtiset = UINT

jpxtinum = UINT

mj2¢-context = "mj2t" "<" mj2-track ">" [ "[" mj2t-geometry "]" -
mj2itrack = NONZERO ["+" "now" ]

mj2t-geometry = "track" / "movie"

resg¢rved-context = 1*( TOKEN / "<" / "sn / w[nw / nw]w Jjwcw /o owow /owgn )

This field may be used to request codestreams indirectly via "higher level" image entities. This Recommpndation |
Internatiopal Standard defines contexts corresponding to JPX compositing layets (a JPX compositing layer mgy involve
one or mdre codestreams) and MJ2 video tracks; however, the mechanism 1$ designed for extensibility.

If a Codeptream Context request field is supplied, the requested view=window includes each of the codestreqms which
are associpted with the requested context(s), in addition to any codestreams requested via the Codestream requiest field.

The body of a Codestream Context request field consists\of one or more context-range valpes. Each
contexlt -range is associated with a set of codestreams which can be determined by the server. A context-
range rpay also identify coordinate remapping transfermations which shall be applied to the Frame Size, R¢gion Size
and Offsdt parameters in order to determine the codestream image resolution and codestream image region fpr each of
the codestreams associated with that contextd&ange. Where the server is prepared to process a context -
range, |it shall identify the codestreams which are associated with that context-range by m¢ans of a
Codestregm Context response header.

This Rec¢gmmendation | International Standard defines two specific types of context -range, which ar¢ intended
to address the needs of the JPX, and MJ2 file formats. The first of these context-range types| jpxl-
context -range, is used to_identify one or more JPX compositing layers. The indices of the compositing layers
associated with a jpx1-cohtiext -range are supplied in the form of a sampled-range, following the same
semanticq as sampled codestream ranges in the Codestream request field. Where a jpx1-context-fange is
processed by the server§ithe codestreams belonging to the corresponding compositing layer(s) shall be identiffed within
a Codestrpam Contextaresponse header.

A jpxltcontéext-range may identify an optional coordinate remapping transformation, to be used in deducing
the codedtream~image resolution and the codestream image region for each of its codestreams. This ¢oordinate
remapping transformation is determined by two non-negative integers jpx— iset and jpx— inum Tagether, these
two integers identify a specific compositing instruction within a JPX Composition (comp) box, found within the scope
of the logical target. The specific instruction in question is located in the instruction set (iset) 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.

fx"=|fx - xR reg | WE inst . Weod ;o fy"=|fy- YR reg | HE inst . Heod
XS Ws W YS Hs H

reg inst comp reg inst comp
sx" = min {(ox + sx ), X135 }— max {ox, Xpyin |

sy" = min {(oy +sy ), ¥1in J- max {oy, Ypin |

L iz A A}
\) WTC ; X
OoK" = max {OX' Xmin }_ X0 inst XC inst — = . Anst ). (C'3)
XS reg WS inst Wcomp
YO reg Ht ; t fy
oy " = max {Oyr Ymin }_ YO inst —| YCingt — : == :
YS reg HS inst Hcomp
fx fy
Klnin = | XOjngt - i Ymin = |Y¥Oinet -
Wcomp J Hcomp

i

fx fy
lim — (Xoinst +WE inst ) i Viim = (Yoinst +BCydst )

comp comp

Note that|the modified view-window region, defined by sx", sy¥0x" and oy", can potentially lie slightly to the
left or abgve the origin. That is, ox" and/or oy " may be negative. Any portion of the view-window region Wwhich lies
to the left or above the origin should be ignored when determining the codestream image region follpwing the
procedurq described in C.4.1.

If jpx-i]Jset and jpx-inum values are not supplied,‘the modified region parameters to be used in place of £x, £y,
sx, sy, px and oy are given by the expressions in-Equation C-4. As before, these modified parameters shdll be used
when detd¢rmining the codestream image resolution\and the codestream image region, following the procedure|in C.4.1.

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

XSreg Wreg Ysreg Hreg
ox":ox_ ﬂ_ ; Oy":oy_ ﬂ_y (C_4)
Xsreg Wreg Ysreg Hreg

sx"=sX; sy'"=sy

The secopd typehof context-range described by this Recommendation | International Standard| mj2t -
contexlt, allows clients to request specific tracks from an MJ2 file. The mj 2 - t rack identifier must bg a strictly
positive ipteget, since 1 is the smallest allowable track identifier permitted within an MJ2 file. If an mj2[-track
identifier includes the optional "+now" suffix, the mj 2t -context consists of all codestreams belonging to the MJ2
video track, starting with the codestream whose capture time corresponds to the time at which the request is received.
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 result in a
codestream hPing T‘qulPQde mnl‘rip]P times with different seometric transformations of the Frame Size Reoion Size and Offset

requesy fields. Where this happens, multiple disjoint or overlapping image portions of that codestream are efféctfvely being
requesfed.

NOTE|2 - The expressions in Equation C-4 may equivalently be obtained by setting XS omp=Wsing=YWVtin=Wreg
Y ScompHSinst=Htins=Hieg and XOipg=Y Oipng in Equation C-3 when the limits on sX", sy ", ox" and oy)! are not pounded by

xlim ° ’Cmin b ylim H ymin .

EXAMPIE 1: "context=jpx1<0-4:2>[s5i2]"
In this cake, the server is requested to return the codestreams which are used by JPX cempositing layers 0 2 and 4,
remapping the requested frame size and image region according to the geometric adjastments represented by the third
instructioh of the sixth instruction set box within the composition box (JPX files haye’at most one compositior] box).

EXAMPIE 2: "stream=0&context=mj2t<1+now>[track]"
In this cage, the server is requested to return codestream 0, as well as all codestreams belonging to the first track of an
MJ2 file, |starting from the codestream whose sampling time corresponds-to the current time. Moreover, th¢ server is
requested|to remap the requested frame size and image region according to the geometric adjustments descriped in the
Track Hepder box, disregarding any additional geometric adjustménts which may be described in the Movjie Header
box.

C4.8 Sampling Rate (srate)
sraffe = "srate" "=" streams-per-seecond
strgeams-per-second = UFLOAT

If this figld is supplied, the codestreams which belong to the view-window are obtained by subsampling those
mentionedl by the Codestream request field, in-addition to those expanded from context-range values in the Cpdestream
Context rpquest field (see C.4.7), so as fo*achieve an average sampling rate no greater than the streams-fer-second
value. This is possible only if the cod€streams have associated timing information (e.g., if they belong to a loglical target
conformifpg to the MJ2 file format).

This requpst field serves onlytoydetermine which codestreams should be considered to belong to the view-wigdow. The
server shpll scan through( all” codestreams which would otherwise be included in the view-window, (liscarding
codestreains as required ‘to-ensure that the average separation between codestream source times is no les$ than the
reciprocal of the stréamis-per-second value. This Recommendation | International Standard does not pr¢scribe an
algorithm| for subsampling, or a precise interpretation for the term "average separation.”

If no soyrce, timing information is available, the view-window will consist of all codestreams identifigd via the
Codestregm. fequest field and the Codestream Context request field, but this request field may nonetheless|affect the
interpretation of a Delivery Rate request Tield, if present.

C4.9 ROI (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.

C.4.10 Layers (layers)

ro . Nl ax7apraoll n_n IIINT
laysg Y

This field may be used to restrict the number of codestream quality layers that belong to the view-windéw T¢quest. By
default, all available layers are of interest. The value specifies the number of initial quality layers that-are df interest.
The servelr should not attempt to augment any precinct data-bins beyond the relevant layer boundary, The seryer should
not attempt to augment any tile data-bins beyond the point at which all remaining contents lie beyond the relgvant layer
boundary] Due to the order of data within a tile, it may be necessary for the server to return data’beyond the bqundary of
the requegted layer for JPT-stream requests only.

CS5 [Metadata request fields

(OR:N | Metadata requested implicitly with view-window requests

The Coddgstream request field and the Codestream Context request field identify one or more codestreams which are
associated with the requested view-window. Even if neither of thes¢ request fields is present, the view-yindow is
associated with at least one codestream, as mentioned in C.4.6. Moreover, as noted in C.4.2, even if the Frame Size
request fipld is omitted, the requested view-window includes at‘l¢ast the main codestream header for each|requested
codestreapn. The only exception to this is when metadata-only is specified in a Metadata request field
(see C.5.2). Except in this case, the client is also implicitly réquesting whatever metadata boxes may be required from
the file format, if any, in order to utilize the imagety represented by the requested codestreams. To ensure
interopergbility between client and server components, this subclause identifies a minimal set of metadata which servers
shall regafd as being implicitly requested along witlrthe view-window. Where the server is aware of additiongl relevant
metadata plements, it may deliver these as well.

For JP2 4nd JPX files, the following metadata elements shall be considered to be requested along with [the view-
window:

a) The entire contents of metadata-bin 0.
b) The entire contents\ef each of the following boxes, wherever they are found at the top level of the file:
1) JP2 Signature ("jP ");
2) File Type ("ftyp");
3) _Reader Requirements ("rreq");
4)—>Composition ("comp").

c)/ , Adl immediate sub-box headers from each of the following superboxes:

Y PO 11 = VAL NIAY N
) arry-—Jr TTICAUUI (T JPZ1ir ) UUA,

2) any Codestream Header ("jpch") box associated with a requested codestream;

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 first
Colourspace Description box.

2) For all boxes not sent, the server should send a portion of the box contents so the client can
determine iI it later wants to request another colourspace specilication.

*  For enumerated boxes, the server should send at least the first 7 bytes of the box\¢ontents (up
to at least the EnumCS field).

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

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

r is requested to return an initial prefix of each metadata-bin which contains any of the metadata fnentioned

tending from the first byte of the metadata-bin and continuing to the end of all requested metadatal
bin. As a result, the actual amount of metadata returned by the serv€smay depend upon the particy|
logical target has been partitioned into metadata-bins. A discussionef these issues may be found in

mmendation | International Standard does not advise on whdt-constitutes the implicit MJ2 metadatal
pquests, however, this may be defined in a future standard.

[Metadata Request (metareq)

lreq = "metareqg" "=" 1#("[" 1S (regybox-prop) "1" [root-bin] [max-deg
[metadata-enly]

box-prop = box-type [limit] plmetareg-qualifier] [priority]
t = ":" (UINT / "r")

req-qualifier = "/" 1*x'w" / "g" / "g" / "a")

rity = v

-bin = "R" UINT

depth = "D" AUINT

data-onlys "t

specifie what metadata is desired in response to this request, in addition to any metadata requir
decodéor interpret requested image data (see C.5.1). The value string in this request field is
ntrequests; however, the server may handle the requests as a group, and there may be overlap bg

requests.

from that
ar way in
A.3.6.2.

for view-

th])

ed for the
a list of
tween the

Each request is relative to the data-bin specified by its root -bin value. If a root -bin value is not specified, the
root is 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 the limit value is "r" then the server is requested to send the box header but not the box contents, for any box with the
indicated p &S 58 eseendant-sub-b sard H e e-maximum depth
specified fin the request ThlS is in effect a request for a skeleton of that portion of the box hlerarchy If'thg server is
unable to|determine whether or not a box is a superbox, it might not be able to recurse into the box's subsboxs, so that
it might rjot respond completely to some metadata requests. Servers should be able to recognize the.superbox status of
all boxes flefined by the file formats they are intended to support.

While a [imit value of "r" means that the client is requesting a skeleton of the box structure; consisting gqf the box
headers, the division of the logical target into metadata-bins may force the server to return additional data, incfuding the
contents ¢f some boxes and the headers and/or contents of other non-requested boxes. This is because thg server is
requested| to return all bytes from the start of each metadata-bin which contains fequested box bytes up fo the last
requested|box byte.

n._.nn H "

The methreg-qualifier takes the form of a "/" followed by one or more of the flags "g", w'" and|"a". Each
flag identffies a context from which boxes which match the request shall be drawn. The interpretatlon for eadh of these
contexts 1s supplied in Table C.2. If more than one of the flags is provided, the union of the corresponding contexts
shall be taken. If no metareq- quallfler is prov1ded the urion of the "g", "s" and "w" contexts shall be used.

By way off clarification, note that contexts "g", and "w" are mutually excluswe, but their union is generally smaller
than the cptch-all context "a".

If the priiority flag is specified, then the client is requesting that boxes of type box-type which mptch other
elements pf the request be delivered with higher priority‘than the image data.

For any bpx type not specified in the req-box-pxop list, no data is requested for boxes of that box type.

If metaglata-only is specified at the end)of the metadata request field, the client is requesting that the server's
response fonsist only of metadata, withoutfany image data or codestream headers, regardless of whether viey-window
request fields such as Frame Size have\béen used. For JPP-stream and JPT-stream return types, this mear]s that the
returned JPIP messages will all be metadata-bin messages.

EXAMPIE 1: "metareq=[*]R3 1D4"

In this cage, the server is réquested to return the entire contents of all boxes it finds in the contents of bin 3]. While a
restrictior] on the desired\depth has been specified, the server shall ignore that restriction because the contenfs of those
boxes wefe not limitedthrough the 1 imit parameter.

EXAMPIE 2: "metateq=[*:r,drep]R31D4"

The "*:r" [m€ans that the server has been requested to return box headers for all boxes contained in metadata-Bin 31 and
any bins feférenced ]‘\y p]amﬁhn]ﬂprc contained within that hin’ up to-a dppﬂ'\ of 4 levels from the contents of Bin 31, but

not to include the contents of those boxes. The additional "drep" reg-box-prop specifies that the server is
requested to return the entire contents of any "drep" box contained within metadata-bin 31 and any bins referenced 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
codestreams which belong to the view-window, or with one or more of the requested codestream
contexts (e.g., JPX compositing layers or MJ2 video tracks), where these boxes are not solely

assoctatedwath-particularspatialresions—Such-an-associationiaht-be-established-by—an-asoc" box
S J

in a JPX file, for example.

n

g" This metareq context includes all boxes which are relevant to the requested view-window, tgking into
account the requested codestreams and the requested codestream contexts, excluding those poxes

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

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

NOTE - [T'his metareq context is suitable for requests that wish to interrogate the file structure indepéndently of the view{window.

C.6 [Data limiting request fields

C.6.1 Maximum Response Length (len)
len|= "len" "=" UINT

This field|specifies a restriction on the amount of data the client wants‘the server to send in response to this refjuest. The
unit shall|be bytes. If not present, the server should send image dafa.to the client until such point as all of the relevant
data has Been sent, a quality limit is reached (see C.6.2), or the.résponse is interrupted by the arrival of a ngw request
that does pot include a Wait request field with a value of "yes!"(see C.7.2). The client should use 1en=0 if |t requires
response headers and no response data.

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

This field may be used to limit data transmission to a quality level (between O for lowest quality and 100 fpr highest
quality) aksociated with the image. Qualitylimits are difficult to formulate in a reliable manner, and the sgrver may
ignore thik request by responding with-awvalue "—1" (see D.2.16). Nevertheless, it is useful to allow the client fo provide
some indication of the maximum image quality that might be of interest. The quality factor may attempt to approximate
the ad ho¢ Quality commonly used.to control JPEG compression. The client should expect that the returned data size is
monotonifally non-decreasing ‘Wwith increasing quality, i.e., increasing the quality value generally correpponds to
increasing the returned datd size.

NOTE|- If a server supports this request and two different clients make identical requests to the same target havinf the same
quality] value, e.g., "quality=80", the server should have a consistent implementation policy in returning data from fata-bins.

C.7 Server control request fields
C.7.1  Alienment(align)
align = llalignll n_n (llyesll / "l’lO")

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)
wait = "wait" "=nv (llyesll / "l’lO")

This field is used to indicate whether the server shall complete a response to the previous request. If the Va]lue of the

field is "yes", the server shall completely respond to the previous request on the same channel resounrce]
through the channel ID field before starting to respond to this request.

If the valge of this field is "no", the server may gracefully terminate the processing of any previdus request of
channel rpsource (specified through the Channel ID field) prior to completion and may start’to respond td
request. I this context, "graceful termination" implies that the server shall at least completésthe current messa

The defaylt value of this field is "no".

C.73

typg = "type" "=" lf#image-return-type

image-return-type = media-type / reserved-imagelreturn-type
medla-type = TOKEN "/" TOKEN *( ";" parameter )
res¢rved-image-return-type = TOKEN *( "N\ parameter )
pargmeter = attribute "=" value

attfibute = TOKEN

valle = TOKEN

This field|is used to indicate the type (or types).of the requested response data. A server unwilling to provide

requested

The valug of the Image Return Typé request field shall be either a media type (defined in RFC 2046) or
reserved image return types defined’in Table C.4.

Image Return Type (type)

return types shall issue an error tésponse.

Table C.4 — Legal image return types

specified

the same
this new
be.

=3

hny of the

ne of the

Type Interpretation

"ipp-stfeam" 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)

"Ipt-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
time."

If the codpstreams do nof have source fiming information, buf the Sampling Rafe request Tield 1s present, the s¢rver shall
assume thlat codestreams in the view-window have source times which are separated by the reciprocal of the ¥alue in the
Sampling|Rate request field.

streams do not have source timing information, and the Sampling Rate request field is nef)present, [the server
shall assume that the codestreams in the view-window have source times which are separated by _e%actly one sgcond.

The Delivfery Rate request field provides a scaling factor between delivery and source rates./If the rate-factor is given as
1, the seryer should attempt to deliver codestreams to the client at the rate suggested by their source times, rjoting that
these soufce times might not necessarily be regular. More generally, if the rate-facter'is’'F, the server should pttempt to
estreams to the client at a rate which is F' times faster than that suggested\by their source times.

er is unable to deliver all relevant data for each codestream at theyfequested rate (e.g., due to pandwidth
), it should deliver only part of the data for each codestream, sé.as to avoid violating the requestefl delivery
rate. The portion of each codestream's data which is not delivered may depend upon the view-window-ptef value
supplied In a Client Preferences request field (see C.10.2). If the preference is "progressive" or no such prdference is
identified| the server should attempt to deliver a uniform, maximuin image quality over the view-window, subject to the
delivery fate constraint. If a view-window-pref value of\"fullwindow" has been supplied, the server might
truncate the representation associated with each codestream ‘in-some other way. In any event, the behaviour [should be
similar tq that which would have resulted from the clienVissuing a succession of requests for each of thp relevant
codestreans in turn, at the delivery rate.

If the seryer is able to deliver all relevant data for;each codestream, at the requested rate, it should idle the conpection as
required tp ensure that the delivery rate is not exceeded.

If this field is not supplied and if a viewswindow-pref value of "fullwindow" has not been specified, [the server
should atfempt to sequence the relevant.data in such a way as to progressively increment the quality of all codestreams
uniformly].
(OR (Cache managemént request fields

C.8.1 Model (model)

C.8.1.1 [General

model + Ymodel" "=" 1#model-item
modglxitem = [codestream-qualifier ", "] model-element
model-element = ["-"] bin-descriptor
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
client cache. Removal of elements from the cache model means that the server shall not assume that the client already
has these elements. Bin-descriptor values are processed in order.

An additipe bin-descriptor (one which is not preceded by the "-" symbol) informs the server of data which|the client
already h3s in its cache. The server may add this information to its cache model and may assume that the client already
has the inflicated data.

The "model" field may reference data-bins that are not relevant to the view-window of intergst identified by other
request fiplds (Frame Size, Region Size, Offset, etc.). Where this happens, the cache model“manipulation jmight not
affect the[response to the current request, but may nevertheless affect the response to futur¢sequests (unless the request
is statelesp).

Wherever the list of model-items includes a codestream-qualifier, all subsequerit Wodel-elements shall bel added or
subtracted (as appropriate) from all codestreams whose identifiers are listed by the codestream-qualifier. Cqdestream-
qualifiers|may be interspersed throughout the list to progressively alter the-Collection of codestreams that|are to be
affected Yy the ensuing model-elements. Any model-element that is not pfeceded by a codestream-qualifier |applies to
the first cpdestream requested via a Codestream request field. If no Cegdestream request field is present, modg¢l-element
values which are not preceded by a codestream-qualifier shall reférto codestream 0, regardless of whethey or not a
Codestregm Context request field is included. If the last-codestréam-id is not present, but the qualifier hyph¢n is, then
this shall mean the first-codestream-id and all subsequent codestreams are included.

Requests fvithin a session shall not include any codestreamgsgualifier which references more than a single codeptream.

NOTE|1 — The server should attempt to exploit additive cache model manipulation statements, but is free to disregard pome or all
of therh at the possible expense of transport efficiencyt-Clients should be aware that servers might be quite likely tp disregard
additive cache model manipulation statements thatefer to data-bins belonging to codestreams that will not be servjced by the
currenf request. To remove such uncertainties whére multiple codestreams are involved, the "mset" request field may| be used to
determiine the set of codestreams which are being/modelled.

NOTE|2 — Manipulation of a session-based\server's cache model generally affects the response to both the current fequest and
any fufure requests. Moreover, all channgls’within a session that are associated with a single logical target share the $ame cache
model| Thus, "model" fields in requests/that arrive using one channel (Channel ID field) may affect the response to r¢quests that
arrive pising a different channel. It is important to note that requests which use different JPIP channels (different Channel ID
values] may arrive asynchronoisly" at the server, if separate TCP channels are used to transport the request either difectly from
the clignt or indirectly at an.intermediate proxy. Clients should take whatever action is necessary to ensure that their cfiche model
manipylation instructions reniain meaningful in light of these considerations.

C.8.1.2 [Explicit form

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

explieit-bin codestream-main-header-bin

/ meta-bin

/ tile-bin

/ tile-header-bin

/ precinct-bin
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 th
identifier in JPP-stream and/or JPT-stream message headers (see Annex A).

e in-class

The wildcard character, "*", shall be used only in stateless requests. Where it is used, the bin-descriptor refers
simultaneously to all data-bins of the relevant class (metadata, precinct, tile header or tile), relevant to the view-

window.

Each bin-de
of bytes,
may add the first B bytes of the data-bin to its cache model. A subtractive bin-descriptor that is qualified by 1l
of bytes, B, indicates that the client has at most the first B bytes of the indicated data-bin; the server $hall re
bytes follpwing the first B bytes of the data-bin from its cache model.

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

Precinct bin-descriptors may alternatively be qualified by a number of layers) An additive bin-descript
qualified py the number of layers, L, indicates that the client already has at least the first L layers (first L pack
indicated precinct; the server may add the bytes corresponding to these layers\o its cache model. A subtractiy
bin-descriptor that is qualified by the number of layers, L, indicates that the client has at most the first L
packets) ¢f the indicated precinct; the server shall remove the bytescorresponding to any subsequent layd
precinct ffom its cache-model.

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

EXAMPIE 2: "model=M0,Hm,H7:20,P3" means that th&’client has at least all of metadata-bin 0, all of]
codestream header, the first 20 bytes of tile header 7, and.all of precinct 3 in its cache.

EXAMPIE 3: "model=P3:256,P5:1.2,-P6:20" means;that the client has at least the first 256 bytes of precinct
first two |ayers (packets) of precinct 5, but (at most) it does not have anything beyond the 20th byte of pre
may not Have the first 20 bytes either).

EXAMPIE 4: "model=M*,-M5,-H* -P*:1.3" means that the client has (or is prepared to let the server believe
metadata-bins except metadata-bin 5 no tile header data-bins which are relevant to the view-window and al
first 3 layfers of any precinct whigch'is relevant to the view-window. Note, that the wildcards used here are p
only whef the "model" statemenit-appears in a stateless request.

EXAMPIE 5: "model=[30-200],Hm,H* ,M* P0,[0-29],-Hm,-H*,-M*,-P*" means that the client has all he
metadata,| plus precinct.data-bin 0 from codestreams 30 through 200 inclusive, but that it has removed 3
metadata pnd precinctdata-bins from the first 30 codestreams.

C.8.1.3 [Implicit form

e number
the server
le number
move any

1l but the
D bytes of
el if they

por that is
ets) of the
e precinct
layers (L
rs of that

the main

3 and the
cinct 6 (it

it has) all
most the
Ermissible

nders and
11 header,

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 value gives the last index in the range and shall be greater than or equal to the value of the first-index-pos. Both
indices sre(‘iﬁed are inclusive The lmt-index-pnq mav not he omitted Ifa range of tile indices ("t") is given the range
refers to 4 rectangular array of tiles whose upper left-hand corner has the first-index-pos value and whose/lgwer right-
hand corrjer has the last-index-pos value. Similarly, if a range of position indices ("p") is given, the range fefers to a
rectanguldr array of precinct positions whose upper left and lower right corners are given by the first-index-pop and last-
index-poq values, respectively. As for wildcards, ranges shall not be used in requests within a session)

Implicit grecinct bin-descriptors may be qualified by a number of layers, for which the syntax and interprgtation are
identical fo those of layer qualified explicit precinct bin-descriptors, described previously.

EXAMPIE 1: "model=tOc2r3p4:L5" indicates that the client has the first 5 packets of the 5th precinct in sequence, of
the fourth| resolution level, of the third component, of tile 0.

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

EXAMPIE 3: "model=t0-10:L2" indicates that the client has the first\2 layers from tiles 0 to 10. Note that tHe range is
appropriafe only for stateless requests.

EXAMPIE 4: "model=t*r0-2:L4" indicates that the client has the first 4 layers from resolution levels 0 to 2| of all the
tiles relevpnt 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

Wildcard
Form [type Index-range number'-'(?fl-é:tyers nu(mbe'l:-.(;f lg)t s
stateless session-based (g, ":L3") &8
Explicif form Allowed Not allowed Not allowed Allowed Allowqdd
Tmplici} form Allowed Not allowed Allowed only for Allowed Not alloyed
stateless
C.83 Tile-part model involving JPT-streams (tpmodel)
tpmedel = "tpmodel" "=" l#tpmodel-item
tpmgdel-item = [codestream-qualifier "," ] tpmodel-element

tpmodel-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.

Codestream-qualifier values may be interspersed amongst the list of tpmodel-elements in order to alter the collection of
codestreams to which the ensuing tpmodel-elements apply, following exactly the same principles as for the "model"
request figtd:

NOTE[- Unlike the "model" request field, ranges of tile-parts and ranges of codestreams (in codestream-qualifierf) are both
permit{ed within the "tpmodel" request field, regardless of whether is appears within a session-based or a stateless)reqyest.

EXAMPIE 1: "tpmodel=4.0,4.1,5.0-6.2" indicates that the client already has the first two tile-pdrts ‘of tile f, and the
first 3 tilefparts of tiles 5 and 6 in its cache.

EXAMPIE 2: "tpmodel=-4.0-6.254" indicates that the client has no tile-parts from tiles 4, §,0r 6 in its cache.

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

C.84 [Need for stateless requests (need)
need = "need" "=" 1l#need-item
need-item = [codestream-qualifier "," ] bim-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 synfax as the model request field, except that bin-descriptors shall not be preceded by a "-" symbol. Tlhe "need"
request figld shall not appear within the same request as a‘model" or "tpmodel" request field.

The "neeq" request field indicates the set of data-binsi(or data-bin suffices) which are of potential interest to [the client.
The servqr need not send information that is not\of potential interest. Regardless of how large the set of potentially
interesting data-bins may be, the server should only send information which is relevant to the view-window request
fields or the metadata request field.

The effect of the "need" field on the sérver's request may be explained using the concept of a temporary cache model.
The tempprary cache model is initialized (empty) immediately before the request is processed and discardeql after the
response |s generated. If a "need\ field appears in the request, all possible data-bins are added into the cache model,
after whigh all elements referénced by the bin-descriptors in the "need" field are removed from the cache njodel. The
server thdn processes the réquested view-window, using this cache model to determine the elements that nged not be
sent to th¢ client.

Codestregm-qualifiers‘may be interspersed amongst the list of bin-descriptors in order to alter the collection of
codestreapns to which the ensuing bin-descriptors apply, following exactly the same principles as for the "njodel" and
"tpmodel| request fields.

EXAMPILEN" "need=M1 HQ:20 PQ" means that the client needs all metadata-bin 1 data from the 20th h_ te of tile
header data-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.

ITU-T Rec. T.808 (01/2005) 45


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

ISO/IEC 15444-9:2005 (E)

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 not of potential interest. Regardless of how large the set of potentially interesting tile-parts may
be, the server should only send information which is relevant to the view-window request fields or the metadata request
field.

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

Codestregm-qualifiers may be interspersed amongst the list of tile-parts in order to alterthe collection of codeptreams to
which thg ensuing tile-parts apply, following exactly the same principles as for the "model" and "tpmodel" request
fields.

C.8.6 Model set for requests within a session (mset)
mseff = "mset" "=" l#sampled-range

This field|serves two purposes. In the first instance, it informs the Server of the set of codestreams for which the client is
prepared fo cache data delivered by the server. In the second. inistance, it provides a mechanism for the clieft to learn
about the| codestreams for which the server is prepared tp,model the client's cache. Specifically, if the collection of
codestream indices supplied in an "mset" request differs inany way from the set of codestreams over which th server is
currently [prepared to offer cache modelling, the sefver shall provide a Model Set response header, as |discussed
inD.2.18

The "mse}" request field's parameter string comsists of a comma-separated list of ranges of codestream indiceq, possibly
subsampled, following the conventions outlined in connection with the Codestream request field in C.4.6.

In additign to codestreams mentioned\in the "mset" request, the server may also provide a cache model for all
codestreams associated with its respomse to the current request. This is the collection of codestreams identifled by the
client's refjuest (see the Codestream and Codestream Context request fields C.4.7), unless the server indicates|a reduced
set of codlestreams via a Codestream response header (see D.2.9). If no "mset" request field is provided, [the client
should ndt assume that the'server is providing a cache model for any codestreams other than those associatgd with its
response;|however, it may- model other codestreams. If an "mset" request field is given, the server shall dfscard any
cache moflel information it has for all codestreams other than those mentioned either in the "mset" request, o1 in the set
of codestijeams associated with its response data. Moreover, the effects of any cache model manipulation via "model" or
"tpmodel'| request.fields shall be restricted to just these codestreams.

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

"mset" response header identifying the actual set of codestreams which are being modelled; moreover, this set of

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

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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C9 Upload request parameters

C.9.1 Upload (upload)

uplo
uplo

ad = "upload" "=" upload-type

ad-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.10.1 Client capability (cap)

cap

capa

pro

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

vendior-value = TOKEN

depth-capability = "depth:" UINT
config-capability = "config:" UINT
This field| specifies the capabilities of the client. For sessioni*based requests (those which include a Channel ]

field), any
be consid
channel.

When a n|
for reque
may be d
including

If the Cli
server sh
could hay
request fi
The pro
in Table (

ered persistent. Capabilities need not besretransmitted by the client for subsequent requests on

ew channel is created from an existing channel, its client capabilities are inherited. For stateless req

= "cap" "=" lf#fcapability-group

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

essing-capability = compatibility-capability
/ vendor-capability

capability fields transmitted by the client shall*affect only the channel associated with the request

ts issued within a channel whese capabilities have never been specified or inherited, the client ¢

etermined or anticipated by ‘ether means. The capabilities associated with a channel may be c}

a Client Capabilities request-field within any request.

ent Capabilities request® field identifies one or more of the processing-capability of
il assume that the client does not have any of the other processing-capability opti

¢ been mentioited. If no processing-capability options are supplied in the Client C

eld, the server-shall continue to use whatever previous knowledge it had concerning processing c

cessingtcapability options defined by this Recommendation | International Standard are
.6.

D request
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the same
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ns which
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described

T'able C.6 — Legal capabilities of the processing-capabilities element

Capability Meaning

compatibility-
capability

The client supports all files that contain compatibility-code in the compatibility
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 — 1 egal 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 the server to transnhit
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 interac¢tion
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 capabilities
Other values Reserved for ISO use

A bit valye of "x" in Table C.7 indicates that the specified value.ineludes cases where that bit is set to either '[1" or "0".
Bits indidated as "y" are unused by this Recommendation | {nfernational Standard and shall be set to 0 by dlients and
ignored by servers.

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

pref = "pref" "=" 1#(related-pref-set ["/r"])

related-pref-set = viewswindow-pref ; C.10.2.2
/ coleur-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

othg¢r = TOKEN

This field specifies the client preferences for server behaviour. For session-based requests (those which [include a
Channel ID'tequest field), any preference fields transmitted by the client shall affect only the channel assocjated with
the request, and shall be considered persistent. Preferences need not be retransmitted by the client for subsequent
requests on the same channel. Each preference shall occur no more than once in a single preference request field.

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

viey-window-pref = "fullwindow" / "progressive"

This Rec¢mmendation | International Standard defines two options to specify the behaviour of,the-server in|the event
that the rpquest cannot be serviced exactly as stated, following a quality-progressive ordering of the resppnse data.
These tw¢ 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 thd
data in a non-quality-progressive order.

"progressive" The server may modify the view-windowrequest 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 origingl
requested view-window.

=

y

If neither|"fullwindow" nor "progressive" is specified 4ni, the Client Preferences request field, the server shgll assume
that the cliient's preference is "progressive".

Note that|the interpretation of "progressive" delivery may be affected by the presence of a Delivery Rate request field,
as explairjed in C.7.4.

C.10.2.3 [Colourspace method preference
colgr-meth-pref = 1$(color-meth [":" meth-limit])
colgr-meth = "colo¥~enum" / "color-ricc" / "color-icec" / "color-vend"

meth-limit = UINT

This Recqmmendation)| Titernational Standard defines four options that specify what forms of colourspace sp¢cification
data shou]d be retufnied by the server. A single JPEG 2000 file may contain multiple specifications of the cqlourspace
for a sing]e codestream or compositing layer. This allows a file writer to provide the optimal colourspace spgcification
while still previding interoperable solutions.

H natoll raodarc ] o 4 o1l onloiecimonng soathade o d tha dogo e Ao d £o0 c oo loanrana th d
owever,-net-al-readers—will-suppertal-ecolourspace—methods—andthe-data—providedfor some—eeolourspacé methods

may be of significant size. In those cases, the server should only send the colourspace specification data that is desired
by the client.

If the Client Preferences request field does not contain any colourspace method preferences, 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
allows cllents to specify the pomt at which colour ﬁdehty 1s not 1mp0rtant for a partlcular colourspace method, for the

current app

other elethents on the page may not care at all about colour ﬁdehty and set meth llmlt to 4, meafin
accuracy pf the colourspace methods is unimportant. Another application that displays images on a low=qua
may set meth-1imit to 3, to indicate that as long as the colour accuracy is reasonable, it would be sati
characterq of the field shall be interpreted as an unsigned decimal integer. Legal values are defined-by the de
OX field in Table M.24 of ITU-T Rec. T.801 | ISO/IEC 15444-2, and by extensions.and amendme

the APPR

Recommgndation | International Standard.

When selecting which Colourspace Specification box to transmit to the client, the. server shall use the

algorithm| as shown in Figure C.3.

()

spec[i]. APPROX < limit[spec[i]. METH] 2

Use unmodified value

priority[i] = spec[i]. APPROX¥~spec[i].PREC priority[i] = 1 + spec[i].PREC

Use modified value

&

| T.808 FC.3

( Done ’

Figure C.3 — Colourspace specification box selection procedure

For each Colourspdce)Specification box which uses a method that is supported by the client, where:

- (spec[] is an array containing all of the Colourspace Specification boxes from the given logical t|
. {spec[i]. APPROX is the value of the APPROX field for the ith Colourspace Specification

e data with
o that the
ity screen
sfied. The
finition of
hts to that

following

hrget.

box as it

appears 1 the logical target.

—  spec[i]. METH is the value of the METH field for the ith Colourspace Specification box as it appears 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.10.2.4 Max bandwidth

max-bandwidth = "mbw-.:" mbw

mbw|= UINT [IIKII / M / ell / ||T||]
This prefg¢rence signals the maximum rate at which the client would like to be sent data per logical.target. If the mbw
value endp in "K" the value is in kilobits/second, where 1 kilobit = 1024 bits. If the mbw value ends-in "M" the value is
in megabits/second, where 1 megabit = 1024 bits. If the mbw value ends in "G", the value is in.gigabits/second, where
1 gigabit|= 1024° bits. If the mbw value ends in "T", the value is in terabits/second, whefe 1 terabit = 1024* bits.
Otherwisg, the value is in bits/second. Either the capacity of the server or the network may further limit theg available
maximun] bandwidth for the JPIP service.
C.10.2.5 [Bandwidth slice

bandwidth-slice = "slice:" slice

slig¢e = NONZERO
This pref¢rence may be used to identify the fraction of the available“bandwidth that should be allocated to thik channel.

The valug

value by the sum of all channel slice values. If not specified, the/channel's slice value defaults to 1.

As an exa
might be
logical ta
(images).

C.10.2.6 [Placeholder preference

plag
pla

This prefq
within th
content o
These pog
client wo
streaming]
here. Leg

of s1ice shall be strictly greater than 0. The bandwidth fraction is obtained by dividing each char

mple, a low s1ice value could be used for ré¢questing a "background" view-window, while a highg
used for a "foreground" view-window. Ifithe session contains channels that are associated with
gets, slice values affect the proportion ofithe available bandwidth which is assigned to these differ

eholder-pref = "meta:" placeholder-branch
eholder-branch_% "™incr" / "equiv" / "orig"
rence may be used to/indicate the preferred treatment of Placeholder boxes. Where Placeholder boy

b metadata in a, JPP-stream or JPT-stream, there may be as many as three different representati

sibilities are‘explained in A.3.6 and A.4. As explained in A.4, the recommended default assumption
hld preferto receive the incremental codestream, if available, failing which it would prefer to r
equivalent box, if available. The client may signal an alternate preference using the mechanism
hlwvalues of the Placeholder preference are specified in Table C.10.

nel's slice

rslice
different
bnt targets

es appear
ns of the

a box: the prigmal box; a streaming equivalent box; and an incremental codestream (signalled via the index).

is that the
bceive the
described

Table C.10 — Placeholder preferences

Method Meaning

"orig" The client would prefer to receive the original box, if available. Failing that, the client would pre

to receive a streaming equivalent box, if available.

fer

"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

code

code

stream-seqg-pref = "codeseq:" codestream-seqg-option

stream-seg-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

"seguential" The client would prefer to receive the multiple codestreams in a frame sequential prder
(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 prder
(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 intefleaved manper
(e.g., server interleaved multiple compositing layers from a JPX file).

It is not 1dgal to provide more than one value for the codestream sequencing preference.

C.10.3 [Contrast sensitivity (csf)

cst
csf
csf

csf

sengitivity = UFLOAT

This field
effects of]
terms of
Frame Si
(MTF) is
sensitivity
spaced in
method it
data-bins

Each csf

sample in

of the CSF sample lin¢jiexpressed in degrees (defaults to O if there is no csf-angle value), and d is the

density; 1
horizonta
Nyquist fi

= "csf" "=" 1ffcsf-sample-line

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

angle = "angle" ":" UFLOAT

may be used to supply information concerning-contrast sensitivity. While this information may rep
both visual sensitivity and the modulation transfer function of a display device, it is most easily dg
in assumed hypothetical modulation transfer function. When reproduced at the frame size identif
re request field, the imagery is assumed“to be passed through a device whose modulation transfe

function. The MTF m(w,, ®,) is/described through a collection of samples. The samples are logar
the radial direction, along one dr more oriented axes. The server may interpolate these samples
sees fit, in order to recover.the MTF, which in turn may be used to adjust the order in which byte
hre communicated to the client through JPP-stream or JPT-stream messages.

-sample-1line. tepresents MTF samples m(w;, ®,) given ®, = nd'cosy, w, = 7nd'siny, wher|
Hex, starting fromve/= 0 for the first csf-density sample in the csf-sample-1line, y is the g

shall beme‘larger than 1.0. The ®, value describes the horizontal frequency in radians, where ®,;
Nyquist.frequency. The ®, value describes the vertical frequency in radians, where @, = m is th
equency.

The MTH

sample values have meaning only in relation to each other; there is no particnlar interpretation

resent the
scribed in
ed by the
r function

m(m,, 0,), after which it is viewed, By a subject whose human visual system has a perfectly uniforfn contrast
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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
response will consist of multiple response headers.

D.1.2 Reply-structure

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

- reason-phrase;

- jpip-response-header;

—  response data.

The elemegnts in the response should comply with the selected transport protocol. As‘an example, in HTTP, |the status
code and [the reason phrase appear in the status line, the JPIP response headers appé€ar in the HTTP responge headers
and the response data (if any) appears in the HTTP entity-body.

Stafus-Code = 3DIGIT
Reagon-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
/ JPIP-stream ; D.2.9
/ JBEIP-context ; D.2.10
/( 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 reason-phrase string should ideally impart a textual explanation of the status code. The following status codes may
be sufficient for JPIP applications.

D.1.3 Status codes and reason phrases

D.1.3.1 General

The Status-Code is a 3-digit integer result 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 Tatget ID. This
may result from unauthorized access attempts or, more likely, from a time limit expiring. If the clientmisses this time
window, ¢lue to a poor connection, it may find that the Target ID is no longer active.

D.1.3.6 |15 (Unsupported media type)

This statys code may be used if the single image type specified in the Image Return Pypé request field fcannot be
serviced.

D.1.3.7 [501 (Not implemented)

This status code may be used if a portion of this Recommendation | International.Standard that is required by the request
cannot be|serviced.

D.1.3.8 [503 (Service unavailable)

This statu 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 responfling to a client request, the server may medify some aspects of the request. If the server modifies te request,
the modifjed parameters shall be identified via response headers. The name of each response header is derivedl from the
name of fthe 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 specified
in the clipnt's request, then the server would have responded in the same way, except the response would now not
contain these response headers. In addition, JPIP response headers may be sent by the server to inform the cllent of the
values of pther unspecified request'fields for use in future requests.

The JPIP-qgid response(isyan exception in that it shall be sent whenever the client has included a Reques{ ID in the
request, ahd then value of JPIP-qgid shall always be the same as gid.

Parametets to the derived response header indicated by the same BNF element as parameters in the originfl request
field havd the same.meaning and formatting as the parameters to the original request field.

The only px€eptions 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

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

"hoglt" This parameter identifies the name or IP address of the host for the JPIP sepvepthat is managing [the
new channel. The parameter need not be returned unless the host differs from/that to which the rpquest
was actually sent.

"path" This parameter identifies the path component of the URL to be used.in Constructing future requepts
with this channel. The parameter need not be returned unless the path name differs from that used in
the request which was actually sent.

"poxyt" This parameter identifies the numerical port number (decimal)’at which the JPIP server that is
managing the new channel is listening for requests. Theparameter need not be returned if the host and
port number are identical to those to which the originfal réquest was sent. The parameter also nedd not

be returned if the host differs from that to which théyequest was sent and the default port numbgr
associated with the relevant transport is to be used.

"auxport" This parameter is used with transports requiting a second physical channel. If the "http-tcp" trangport
is used, the auxiliary port is used to connectrthe auxiliary TCP channel. For further details, see
Annex G. The parameter need not be reftuned if the original request involved a channel that alsg
employed an auxiliary channel, havinig the same auxiliary port number. Otherwise, the parametef need
be returned only if the auxiliary port number differs from the default value associated with the s¢lected
transport.

D.24  |Request ID (JPIP-qid)
JPIP-gid = "JPIP-gid" ":'"~LWSP UINT

The servelr shall send this response header if the client's request included a Request ID gid. The value of JHIP-gid
shall be idlentical to gid. The sekver shall not include a Request ID response header when the respective clignt request
did not influde a Request ID.

NOTE|- The server's Request ID, JPIP-gid, shall always be identical to the client's Request ID. Thus the Refjuest ID is
distincfive in that this esponse header is sent when the client has used the Request ID, not when the server modifies the value.

D.2.5 rame size)(JPIP-fsiz)
JPIP-fgizs = "JPIP-fsiz" ":" LWSP fx "," fy

The servdr_should send this response header if the frame size for which response data will be served differs|from that
requested via the Frame Size request field.

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

The 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 server should send this response header to inform the client of the codestream or codestreams for which it will
serve datg, unless it is serving data in response to all codestreams requested directly via any Codestream sequest field
and all dodestreams requested indirectly via any Codestream Context request field. The server shouldl use the
prefixed-range syntax to identify those codestreams for which data is being served in response-to a[translated
Codestregm Context request field. In this case, the ctxt-1id value shall identify the specific Context]-range
from the [Codestream Context request field whose translation is producing the relevant codestteams. Morpover, the
ctxt-ellt value shall identify the particular element within the context -range jidentified by ctxt-id,
whose trahslation is producing the relevant codestreams.

A value of 0 for the ctxt -i1d means that the first context - range in the Codestréam Context request field is the
one which produced the range of codestreams which follows the prefix. Similarlyya/value of 1 for ctxt - i d means
that the spcond context -range in the Codestream Context request field‘\is/the one which produced the ensuing
range of dodestreams, and so forth.

A value g¢f 0 for the ctxt-elt means that the first context in the’relevant context -range is the ¢gne which
produced |the range of codestreams which follows the prefix.

Example:
Client request:
stream=0&context=jpx1<2-7:2>[s0i0],jpxI<3-5>[s1i3]
Server response:
JPIP-context: jpx1<2-7:2>[s0i0]=0,1}px1<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 translation™ of the view-window to JPX compositing layer 4, according to compositing
instruction 0)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 compositing
instruction 3 in compositing instruction set 1, as it applies to codestream 0; and

4) . (the translation of the view-window to JPX compositing layer 10, according to compositing
instruction 3 in compositing instruction set 1, as it applies to codestream 0.

D.2.10 [Cedéstream Context (JPIP-context)

JPIP-context = "JPIP-context" ":" LWSP 1S (context-range "=" l#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 region of the image that it is serving as a fallback.

If the server is able to serve the ROI, but for some reason needs to resize the portion of the returned image, it shall send
the ROI response header describing the ROI and the Frame Size, Region Size and Offset response headers. flescribing
the part of the ROI being returned.

D.2.12 |Layers (JPIP-layers)
JPIP-layers = "JPIP-layers" ":" LWSP UINT

The servdr should send this response header if the number of layers for which it will setwe 1s smaller than|the value
specified py the layers request field. Since the view-window is typically served in quality progressive fashion, |the server
is not obl{ged (and indeed may not be able) to determine the number of layers whicl’are’spanned by the respopse data it
delivers. However, if the requested number of layers exceeds the number of layers.dvailable from any codegtreams in
the view-window, the server should at least identify the maximum number of-available layers. Any server that accepts
an Alignihent request field (see C.7.1) shall provide a JPIP-layers response.if the number of layers for whjch it will
serve is sinaller than the value specified by the layers request field.

D.2.13 [Sampling rate (JPIP-srate)

JPIP-srate = "JPIP-srate" ":" LWSP UFLOAT

The servdr should send this response header if the average sampling rate of the codestreams which it will sgnd to the
client is ekpected to differ from that requested via a Sampling Rate request field and the sampling rate is kngwn. If the
source coflestreams have no timing information, this rgsponse header should not be sent.

D.2.14 |Metadata request (JPIP-metareq)

JPIP-metareq = "JPIP-metareg! ":" LWSP
1#( "[" 1s(¥eg-box-prop) "1" [root-bin] [max-depth] )
[metadatas<only]

regtbox-prop = box-type [limit] [metareg-qualifier] I[priority]

The server should send this,response header if it is modifying the max-depth, 1imit, metareg-quallifier
or priotrity value previded in a Metadata Request request field.

D.2.15 |Maximum.response length (JPIP-len)

JPIP-len~=" "JPIP-len" ":" LWSP UINT

The servdrsshould send this response header if the byte limit specified in a Maximum Response Length request field
was too small o alfow a non-empty response unliess the byte [imit was equal to Zero. 1T returned, JPLP- Len shall be a
value that informs the client of a suitable maximum response length, 1en, for subsequent requests. If 1en=0, 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, and the
collection[ of codestreams identilied by the client's Model Set request tield difier in any way irom the collection of
codestreapns for which the server is actually prepared to maintain cache model information. The set of codesfreams for
which th¢ server maintains cache model information should include all codestreams which are asseciated with the
server's rgsponse data (either those identified in the client's request, or those identified by the servér's Cpdestream
\ "

response header, if any). Apart from those codestreams, the server's "mset" may be no larger than that identified by the
client's Mpdel Set request field.

D.2.19 |Needed capability (JPIP-cap)
JPIP-cap = "JPIP-cap" ":" LWSP lf#capability-code

This resppnse header specifies that the client shall support a particular feature i order to interpret the logical farget in a
conformaht manner. Legal capabilities are the same as those defined for the Capability request field in Table (.6.

D.2.20 |Unavailable preference (JPIP-pref)
JPIP-pref = "JPIP-pref" ":" LWSP lf#firelatedipref-set

This resppnse header should be provided if and only if a Client Preferences request field contained a rellated-
pref -get with the "/ r" modifier (required), which the sétver was unwilling to support. In this case, an grror value
should alfo be returned for the response status code. Thé“value string consists of one or more of the rellated-
pref-glets that could not be supported, repeated in,eXactly the same form as they appeared in the Client Pfeferences
request.

Although|desirable, it is not necessary for this response header to list all of the required related-pref -gets that
cannot bq supported. Thus, it is permissible for a server to walk into the Client Preferences request field orjly until it
encounters a related-pref-set which specifies "/r" and cannot be supported. See C.10.2.1 |[for more
informatipn on when this response header is to be used.
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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-
based request, this reason code implies that the client has received all data which could be
sent in response to this request and the response data was not limited by any data-limit-field
(len or gualitvy) inthe request, or by the handling of a subsequent request. With the
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 which-does ot
specify Wait=yes.

4 Byte limit The server is terminating its response because the byte limit specified\in a Maximurh

reached Response Length request field has been reached.

5 Quality limit The server is terminating its response because the quality limif\specified in a Quality request

reached field has been reached.

6 Session limit The server is terminating its response because some linfit'on the session resources, ¢.g., a

reached time limit, has been reached. No further request should b€ issued using a channel ITJ
associated with that session.
7 Response limit The server is terminating its response because ‘some limit, e.g., a time limit, has beep
reached reached. If the request is issued in a session, further requests can still be issued usinf a
channel ID associated with that session,
OxFH Non-specified The server is terminating its responsé€ for'a reason that is not specified.
reason
Other vdlues Reserved for ISO use.
D.3 |[Response data
For anythling other than the JPP- or JPT-stream imdge return types, including raw codestream, the response dta should
consist of the requested entity in full. For JPP- or JPT-stream image return types, the response data copsist of a
sequence [of messages as defined in Annex*A, terminated by a single EOR (End Of Response) message. [The EOR
message is not defined in Annex A and is not formally part of the JPP- or JPT-stream media types.
An EOR message consists of a headet and a body. The EOR message header consists of the single byte identifier, 0x00,

followed py a single byte reason,code, R, and then a single VBAS byte count, indicating the number of by
body of the EOR message. Thi§tRécommendation | International Standard provides no normative interpretati
contents ¢f the EOR message ‘body.

Note that| the EOR message body does not contribute to the byte count restriction associated with the
Response|Length request field as defined in Annex C.

Note that|the EOR*message means that the server has delivered all the pertinent contents of the relevant data
client reqpest. This is not necessarily the entire contents of those data-bins. The response is terminated whg
specified [limit’has been reached. If no limit was specified, then the EOR message would mean that all the ¢

tes in the
on for the

Maximum

bins for a
n a client
pntents of

the relevant data-bins have been served.

The reason codes are currently defined (see Table D.2).
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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.2.1 |Request structure

An uploadl request consists of one or more request fields defined in Annex C, and a request body.

E.2.2  |Upload request fields

The requgst fields for an upload shall contain an Upload request field. The Target, Sub-target:and Target ID request
field (see|[C.2.2, C.2.3, and C.2.4) may also be used. For an upload of a complete image‘media type, the Filame Size,
Offset anfl Region Size request fields (see C.4.2, C.4.3, and C.4.4) are used to indicate the position of the] uploaded
portion wijithin the entire image. For uploads of JPT-stream and JPP-stream, the number of the data-bin (and|hence the
tile or preginct number) along with the main header indicate the location of the coded*data and the view-windqw request
fields are unnecessary.

E.2.3  |Upload request body

E.2.3.1 |General

The body] of an upload request consists of one of the supported image types: JPP-stream, JPT-stream, or al complete
image m¢dia type. The body contains the data that the client is requesting to have handled by the sefver. This
Recommgndation | International Standard does not supportgploading raw image data.

E.2.3.2 JPT-stream

The body] of the request contains all data-bins thé\elient wants the server to replace (header data-bins, metgdata-bins,
and tile data-bins). If the client does not upload a main header data-bin the tile data-bins shall be encpded in a
compatible manner with the current main header.

E.2.3.3 JPP-stream

The body]|of the request containstall data-bins the client wants the server to replace (header data-bins, tile hepder data-
bins, metadata-bins, and precinet.data-bins). If the client does not upload a main header data-bin or tile headqr data-bin
the precincts shall be encodédin a compatible manner with the current main and tile-headers.

E.2.3.4 |[Complete image upload

The body|of the request contains a complete image media type representing those samples the client wishes to|modify.

In the casp of a.complete image upload, the request may include Frame Size, Region Size and Offset request fiields. The
Frame Sige'tequest field shall be the size of the reference grid of the image. In the case of a complete image i}load, the
compression need not be done in a compatible way with the logical target on the server. If the size of the uploaded
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)

Servers silould issue this status code if the request is incorrectly formatted, or if the query contains requéstyfields that
are incompatible with uploading or contains an unrecognized field in the query string.

E3.5 404 (Not found)

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

E.3.6 415 (Unsupported media type)

This statys code may be issued to indicate that while uploads are supported, uploads of the particular {ype (e.g.,
complete fimage, JPT-stream, or JPP-stream) included with the request are not supported.

E.3.7 501 (Not implemented)

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

E4 [Merging data on the server

E.4.1 Updating the image

After recdiving the uploaded data, the server may createa.new version of the logical target and provide the nqw version
to clients Jaccessing a new or the old URL. However,ithe server shall not use the old Target ID request field fo provide
access to pny merged or updated data.

If the clignt includes a Target ID request field in the upload request and that target ID does not match tle server's
current tafget ID for the resource, the server should not update the image. This mismatch may indicate the |client has
edited a grevious version of the image that has already been modified. Servers may refuse to accept uploads|which do
not contajn a Target ID request field.. This is one way to prevent multiple simultaneous edits of a target by different
clients. S¢rvers providing editingcapabilities may take care of such issues as target locking by some other megns.

A JPIP cljent may upload part of a new image by specifying a target ID of 0, or using a new URL, or target [which the
server dogs not have. The server should issue a target ID for the upload. A client may continue to upload jpdditional
portions df the new image\by using the target ID returned by the server with the previous upload.

E.4.2 JPT-stream

A server accepting tile data-bin data shall first remove all the old tile data-bin data for those tiles being upldaded, and
then inclyde the new tile data-bin data into the codestream. An update cannot be made that results in a chahge to the
number 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.4.4 JPP-stream and JPT-stream metadata-bins

Metadata{bin can be uploaded, replacing the contents in an existing metadata-bin. Since the server has confrol of the
division df allocating metadata into metadata-bins, the client shall follow the server's metadata-bin strucfure: [The client
shall not ¢hange placeholders in a metadata-bin, except to completely remove a placeholder. When uploading an entire
metadata-bin, clients can add new metadata by appending to the end of the old metadata-bin, ©Or by insdrting new
metadata |between boxes in the old metadata-bin. The server shall manage the placeholders\and the metadata-bin
structure. | This includes updating all placeholders pointing to any decedent metadata boxes that have been changed or
affected Hy the change. The server shall delete any metadata boxes that were pointed to byvayplaceholder that| the client
has remoyed. The server may re-structure the metadata after an upload is accepted,.but before the new rgsource is
created. If unused sections are left in the file after uploading, Free boxes shall be used,to-fill those sections.

E.4.5 (Complete image upload

In the casp of an acceptable complete image upload, the server should uncompiess (if required) the uploaded spb-image,
uncomprgss some portion of the full image on the server, replace those, pikels in the (uncompressed) spatial dpmain and
recompress 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 clignt will use
compr¢ssed image data in an incompatible way (e.g., the wrong nuinber 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.

Note that the text and examples in this annex describe the use of JPIP over HTTP. It is expected that the same binding

can be usgdforsecure-HITR-
F.2 |::equests
F.2.1 equests introduction
Annex C fefines request fields. When transported via HTTP, the JPIP request can appear as a\query string for
"GET" refuest or as the body of an HTTP "POST" request. Because some HTTP systems ‘limit the length off
string profided 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:
Reqlest = Request-Line ; HTTP Sectipgn 5.1
0* (( general-header ; HTTP Sectdiocn 4.5
/ request-header ; HTTP Sectdion 5.3
/ entity-header ) CRLF) ; HTTP 8ection 7.1
CRLF
[ message-body ] ; HTTP Section 4.3
NOTE|2 — The HTTP Request -Line and Request -URZT ate'defined as:
Reqyest-Line = Method SP Request-URL(SP HTTP-Version CRLF
Request-URI = "*" / absoluteURI /J\abs path / authority
NOTE|3 — RFC 2396 defines:
abs¢luteURI = scheme ":" (Chier part / opaque part )
hiex part = ( net path'/ abs path ) [ "?" query ]
abs |path = "/" path segments
F.2.2 GET requests
A JPIP refjuest can be provided to a server as a HTTP request. For a "GET" request the HTTP request is restri
following| manner:
—  The/"Method" shall be "GET".
—  Fhe"query" shall be zero or more jpip-request-£field separated by '&' .
An example 0f’a JPIP request encapsulated in an HTTP "GET" request is:

GET

/images/kids.jp2?rsiz=640,480&roff=320,240&fs12=1280,1024 HTTP/1.1

Host: get.jpeg.org

CRLF

An 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

Host: post.jpeg.org

Content-type: application/x-www-form-urlencoded
Content-length: 62
CRLY

target=/images/kids.jp2&rsiz=640,480&roff=320,240&fs12z=1280, 1024

F.2.4 |Upload requests

An uploadl 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: image/jpt-stream, image/jpp-stream, or 4 complete
image media type.

An example of a JPIP upload request is:
POST /images/kids.jp2?rsiz=640,480&rofif=320,240&fs12z=1280,1024 HTTP/1.]
Host: post.jpeg.org
Content-type: image/jpt-stream
CRLEF

F.3 Session establishment

A session]-based HTTP session is established by using the New Channel request field with a value of "http", i.e.,
"cnew=h{tp" as part of a request.\This request is typically delivered by HTTP. The request may contain a viey-window
request that becomes the figstyrequest in the new channel. The response to this request is returned on|the same
connectioh as the request wasymade.

A client may open amyHTTP connection and issue a request which includes the HTTP header "Connectign: keep-
alive." This is useful\for efficient sessions, but it is neither necessary nor sufficient to have a session. A single HTTP
connection may-<be.tUsed for traffic for different targets, different channels, or even non-JPIP traffic, e.g., requests for
HTML files., A JPIP request that is part of a session may arrive on HTTP connections other than the HTTP gonnection
used to reguest’and issue the new channel, although this is discouraged.

F4 Responses

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 head¢r lines from D.2 shall be included as the "entity-header" in the HTTP response without modification

F.4.3.2 ‘rlse of HTTP Accept header
T

A server providing JPIP over HTTP may use an HTTP "Accept:" header line found in a request to determine the type of
JPIP resppnse. If the request contains a "type=" query parameter, the return type shall be oneof’the types lijted in the
type parameter. If the request contains both a "type=" query parameter and an "Accept:" headet’line, the servdr may use
the priorifies specified in the "Accept:" line to select between the types specified in the 'ltype=" query paramgter. If no
"type=" query parameter is present in the request, the server may select a return type Supported by the underlying JPIP
server from the list of types in the "Accept:".

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

Any JPIP|request with a New Channel request field is part of a session’ and such responses cannot generally pe cached
by HTTP| proxy servers. Similarly, any response which includesya./New Channel response header is also|part of a
session. Ih both cases, the server's response should include an HTTP "Cache-Control:" header line with the yalue "no-
cache".

F.4.3.4 [Use of Content-type header

A server providing JPIP over HTTP should include-a’ "Content-type:" header line, indicating the type of data in the
body, mo$t commonly this is image/jpp-stream or\intage/jpt-stream.

F.4.3.5 |Use of Redirect header

The HTTP Redirect header may be usefulto inform a client that the resources has moved or should be accesded from a
different host.

Note that|the JPIP response défines a way to do a redirect as well. The JPIP response should be preferred within a
session.

F.44  [Body

The messpges from Annex D shall be included as the body of the HTTP response. Note that a HTTP resppnse shall
have a mgchanistir'to determine the length of the response. If the server does not plan to interrupt a responpe, it may
provide this mfermation with a "Content-Length" HTTP header line. The preferred method of providing the I¢ngth is to
use the H[ TP*header line "Transfer-Encoding: chunked" and then to provide the body in chunks of a size detefmined by
the server and specified before each chunk. Indicating the end of a response by closing the HTTP connection is
discouraged.

F.5 Additional HTTP features

F.5.1 Use of HTTP HEAD method

JPIP clients and servers are not required to use or support the HTTP "HEAD" method. A server choosing to implement
the "HEAD" method shall do so as specified in Section 9.4 of RFC 2616. In particular, "The HEAD method is identical
to GET except that the server shall not return a message-body in the response."

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

Note that HTTP defines the ent1ty tag (ETag) mechamsm that is similar to the JPIP Target ID request ﬁeld in that it is
used to denote rce, it is
recommefded that the ETag deﬁned by HTTP be changed whenever the target 1d is changed

F.54 se of chunked transfer encoding

Because fesponses containing compressed data can be very large and thus take a long time to transmit, it is injportant to
be able t¢ stop in the midst of transmission. Unless "Transfer-Encoding: chunked" is specified, HTTP reqyests shall
specify the full length of the body in a "Content-Length:" header or indicate the end of data by closing the cgnnection.
Neither of these is desirable in an interactive protocol, since it may be necessary to stop'the current responsq and send
more datg 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)

With a H|ITP return channel, the server does not receive continugus)feedback from the client and may easfly push a
great deal of data into the pipe, which shall be fully received before any data for a new window can be progessed. To
maintain fesponsiveness, clients should use the Maximum Response Length request field to regulate the flowf of traffic
and henc¢ maintain responsiveness. Clients will generally need to implement their own flow control alggrithms 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 strings "http" and "http-tcp" in the value string associated with New Channel requests. This annex provides
details of the second transport, which shall be identified in this text as HTTP-TCP. The first transport is identified in
this text ag 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 server
and receije the server's response headers and status codes. However, the server's response data’ (not thg response
headers) is delivered over an auxiliary TCP connection. The information transported on this auxiliary’TCP corfnection is
identical {o that which would have been transported as the entity body of a pure HTTP response;€xcept that it|is framed
into chunks, each of which has a chunk sequence number.

The clienf explicitly acknowledges the arrival of each chunk by sending its sequencemumber back to the serper on the
auxiliary [TCP connection's return path. One of the principle benefits of the HTTP-TCP transport is that fhe server
receives ipcremental notification of the arrival of its response data chunks via this'client acknowledgement mechanism.
This alloys the server to manage the flow of data in such a way as to maintain-responsiveness and network effjciency.

All requests sent over the HTTP transport shall be encoded as specified by-the HTTP standard.

G.2 Client requests

Requests pre delivered on the primary channel exactly as HT TR\requests. They have exactly the same form ds requests
issued ovpr a channel that uses the HTTP transport described in Annex F. In particular, HTTP "GET" angl "POST"
requests hay both be used.

G.3 Session establishment

G.3.1 IChannel establishment

A new 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 fequest might be issued using HTTP, although it might also be issued jo a JPIP-
specific sprver using any suitable fransport mechanism. If the server's response (through the New Channe]| response
header in|D.2.3) indicates that-ainew channel has been created to work with the HTTP-TCP transport, the dlient shall
establish the auxiliary TCP,connection using the auxiliary port number returned via the New Channel responge header.
Furthermgre, the requestawhich included the New Channel request field is then treated as though it had bgen issued
within thq newly createdHTTP-TCP transported channel, meaning that the response data generated by that request shall
be returndd via the @uxiliary TCP connection, as soon as it has been connected.

To establfsh the auxiliary TCP connection, the client issues a TCP connection request to the server host identified via

the New |Channel response header, on the port identified by the New Channel response header. The dlient then
immediat )]y sends a Qing]p line of ASCIL text, r\r\ne{eh’ng of the new channel-id cfring’ followed h.‘, two-consecutive

CR-LF pairs. This is the only text-oriented communication delivered over the auxiliary TCP connection.

The client then waits to receive the server's response data over the auxiliary TCP connection. This response data cannot
be empty, since every request issued within an HTTP-TCP transported channel shall have a response data stream that
consists of at least the EOR message (see D.3). See G.4 for more on this.

G.3.2  Server framing of response data

All response data sent by the server via the auxiliary TCP connection shall be framed into chunks. Each chunk consists
of an 8-byte chunk header, followed by the chunk body that holds the server's response data, as shown in Figure G.1.
The first 2-byte word of the chunk header holds an unsigned big-endian integer representing the total length of the
chunk, including the length word itself. The contents of the remaining 6 bytes of the chunk header are not defined by
this 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

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 chunk
header back to the server as an unframed stream of data, using the TCP connection's return path. Each received chunk is
to be acknowledged in sequence.

G4

Server responses

In response to each client request, the server sends an HTTP reply paragraph back to the clieat over th

channel.

he reply paragraph contains the status code, reason phrase and all relevant JPIP response header

appropriafe HTTP response headers. However, no response data is returned via the primary thannel. For th
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Annex H

Using JPIP with alternate transports

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

H.1 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 developing the general approach, it is helpful to divide aspects of the communication into two logical transport
connectiofrs;termedthe—request commection  —amd—the—data—commection* —Eachtogicalcommectior s—umdgrstood  to
provide bpth a forward communication path and a reverse communication path. The roles played by these/pgths are as
follows:

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

—  The reverse request connection path is used by the server to acknowledge the, téceipt of requests and
return response headers to the client.

—  The forward data connection path is used to deliver JPIP stream messages ftoim the server to th¢ client.

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

The readdr will observe that these roles are consistent with those served by-the forward and reverse comnjunication
paths of the two TCP channels used by the "http-tcp" transport described in Annex G. Indeed the material in this annex
may be ifterpreted as an extension of the "http-tcp" transport to unreliable-transports. Note, however, that although this
annex is dlescribed in terms of two different logical connections, thete\is no reason why the communication [cannot be
carried over a single transport connection.

Finally, it}is assumed that each logical connection provides one of 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 larrive out
of order or not at all, and acknowledgement handshaking shall be implemented explicitly] so as to
determine whether or not a packet-has arrived successfully.

Two scenfarios are considered in this annex. I the first case, the request connection path is assumed to offer|a reliable
stream-orjented service, but the data eonmection path is unreliable. In the second case, both the request| and data
connectioh paths are unreliable. It is Kelpful to treat these two scenarios in order.

H.2 eliable requests'with unreliable data

In this subclause, the request-Connection is reliable, meaning that requests arrive at the server in order withouf loss, and
server responses are received by the client in order and again without loss. In this case, the request fields and response
headers njay be commiunicated exactly as in the "http-tcp" protocol, and indeed HTTP is recommended for th¢ transport
|, but such

ivered over
the unreliable data connection (e. g over UDP). The client shall acknowledge receipt of each such packet by sending
the packet's header back to the server. This enables the server to estimate network conditions, and determine whether or
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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|[Unreliable requests with unreliable data

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 with the same Request ID value have consecutive sequence numbers. This policy
allows a client to identify any EOR messages which might not have been received due to packet loss. It
is important that a client be able to associate requests with response data, so as to synchronize the effects

Clients shall acknowledge the receipt of each packet by sending acknowledgement messages to the
server on the response data connection path. Each acknowledgement message should contain a|replica of
the received packet's header, but might conceivably contain additional information. The Client fnay, at its
discretion, aggregate acknowledgement messages to several packetsi\when copnstructing
acknowledgement packets. However, excessive aggregation may affect the reliability with whigh servers
can estimate network statistics.

The server is not obliged to retransmit any unacknowledged packet and clients should rot expect
retransmission of missing packets. An intelligent server might, for,example, choose to fetransmit
unacknowledged packets depending upon their relevance to the curcent view-window.

lause is concerned with transports where both the request and data connections are unreliable. Guidelines for
pnnection are exactly as described in H.2 for the case where data are delivered unreliably. With an junreliable
nnection, however, it is possible that one or more requests might be lost or arrive out of order at fhe server.
1l adapted to handling this situation, since server§thave the freedom to pre-empt previous requests when a
st arrives.

wing general guidelines should be observed when handling unreliable requests, in addition to tHose listed
unreliable data connections.

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

Each request packet should.also’include a sequence number, carrying sufficient information to [determine
whether or not all packets.associated with a request have been received.

In many cases, servers‘ean simply ignore missing request packets when a new request arrives. To do this,
the server has only\to send EOR messages on the data connection, indicating that the missing rdquest was
pre-empted immediately. There is no need for an acknowledgement messages to be sent in r¢sponse 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 gach tequest which arrives in full at the server, the server should send one or more responge packets
which-identify the Request ID and include any response headers. This is true even if the requgst arrives
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|important

1 4 d Iz t] Jexzaae
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Certain types of requests shall be processed by the server to avoid loss of synchronization with the client.
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 outlined for "http-tcp". In particular, the response headers for the request which creates the new
channel should be returned on the transport which was used to create the channel, while response data should be
delivered psing the Tew chrammet s tramsport:
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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
images incrementally.

In particu
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x defines index boxes corresponding to both file-level information and codestreaminformation. 1
tegorized as follows:

to a server-side implementation of the JPIP protocol;

to a client accessing an image remotely, using a simpler protocol, which allows accesstospec
ranges of the file.

The Codestream Index (cidx) superbox indexes codestream information"corresponding to
header, tile header, tile and precinct data-bin classes of the JPP-stréam’ and JPT-stream. It
Codestream Finder (cptr) box pointing to the indexed codestream,\a-Manifest (manf) box su
the rest of the contents, and index table boxes, which are the Header Index Table (mhix) box|
part Index Table (tpix) superbox, the Tile Header Index Tablé\(thix) superbox, the Precinct Pa
Table (ppix) superbox and the Packet Header Index Table (phix) superbox. The index taj
correspond to the different types of codestream data répresented by data-bin classes in the J
and the JPT-stream defined in Annex A. The index-fable boxes which are superboxes contain
Array Index (faix) boxes or Header Index Table fisting the actual codestream elements. T]
Index Table, Precinct Packet and Packet Headér index table superboxes also each contain g
box.

The File Index (fidx) superbox indexes file-level information corresponding to the metadata-b
the JPP-stream and JPT-stream. Unlesstit indexes the top level of the file, in which case it is ca
File Index box, it contains a File Finder (fptr) box pointing to the indexed superbox. It m3
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.

fied byte-

[he boxes

the main
ontains a
hmarizing
the Tile-
ket Index
ble boxes
PP-stream
Fragment
e Header
Manifest

n class of
led a root
y contain

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


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

ISO/IEC 15444-9:2005 (E)

Figure 1.1 illustrates an example JPEG 2000 file containing JPIP index boxes:

'iptr' box

'Ip2¢' box

‘cidx' box

‘cptr' box

1

manf' box

TIIIX DOX

'tpix' box

'thix' box

'ppix' box

'phix' box

'fidx' box

'prxy' box

T808_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 the. JPEG 2000 file format compatibility list|

Files that|contain one or more of the index boxes defingd i 'this Recommendation | International Standard mgy contain

a CL' fielf in the File Type box (as defined in Annex\I of ITU-T Rec. T.800 | ISO/IEC 15444-1) with the yalue 'jpip'
(0x6a70 4970).

1.3 IDefined boxes
1.3.1 General

Table 1.1]lists all boxes definedsas part of this Recommendation | International Standard. For the placemgnt of and
restrictior]s on each box, see therelevant subclause defining that box.

Table 1.1 |is informative. Normative definitions of each box are contained within the individual subclauses ref¢renced in
the table.
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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.
Tile Header Index Table "thix’ Yes This box specifies the locations and lengths of each part of
box {48697 the-eodestreanrreeessary-toeonstraet-tietreadersyfor each
(1.3.2.45 tile for the correct decoding of precinct packetQath.
Precinct Packet Index 'ppix’ Yes This box specifies the locations and lengths ofpadkets
Table box (0x7070 6978) within the codestream.
(1.3.2.4.6
Packet Hpader Index 'phix' Yes This box specifies the locations andlengths of padket
Table box (0x7068 6978) headers within the codestream.
(1.3.2.4.7
Manifest [box (1.3.2.3) 'manf’ No This box summarizes the'boxes that immediately gnd
(0x6D61 6E66) contiguously follow it, within its containing box of file at
the same level as the\Manifest box.
Fragmen{ Array Index box | 'faix’ No This box specifies.the locations and lengths of the|elements
(1.3.2.4.2 (0x6661 6978) of a codestream.
File Index box 'fidx' Yes This box carrbe used to find other indexes and arlitrary
1.3.3) (0x6669 6478) data within the file
File Findgr box 'fptr' No This\box points to an indexed box
1.3.3.2) (0x6670 7472)
Proxy bok 'prxy’ No This box represents in a File Index box a box elseyhere in
(1.3.3.3) (0x7072 7879) the file
Index Firjder 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.3.2.1 |General
The Coddstream Index box contains (ihdexing information about a JPEG 2000 codestream. The type of a Cpdestream
Index box shall be 'cidx' (0x6369 6478). The contents of a Codestream Index box shall be as follows (Figure 1]2):
manf
cptr e
T.808 FI.2
Figure 1.2 — Organization of the contents of a Codestream Index box
cptr: Codesfream Finder box. This box points to the codestream indexed by the Codestream Index box.
Its structure is specified in 1.3.2.2.
manf:  Manifest box. This box summarizes the index tables following it inside the Codestream Index box.
Its structure is specified in 1.3.2.3.
74 ITU-T Rec. T.808 (01/2005)


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

1.3.2.2

ISO/IEC 15444-9:2005 (E)

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:

DR

COFF CLEN

CONT T.808_FI.3

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

Data Reference. This field specifies the location of the codestream, or of the Fragment Table box

CONT:

COFF:

CLEN:

standing for 1t. It 0, the codestream or 1ts Fragment Table box exists i the current file.
the quantity identifies an entry in the Data Reference box in the current file. In this(case]
Reference entry identified by DR indicates the resource that contains the codestream or
Table box. This field is stored as a 2-byte big endian unsigned integer.

Container Type. This field is stored as a 2-byte big endian unsigned integer,*The values
this Recommendation | International Standard are described in Table 1.2,

Codestream Offset. This field specifies the location of the codestréam’ or Fragment Li
appropriate, relative to the start of the file or resource identified by DR. This field is storg
byte big endian unsigned integer.

Codestream Length. This field specifies the length of theé _codestream or Fragment Li
appropriate. This field is stored as an 8-byte big endian unSigned integer.

Table 1.2 — Container type values

therwise,
the Data
Fragment

Hefined in

5t box, as
d as an 8-

t box, as

CONT

Meaning

The entire codestream appears as a contiguous range of bytes within its file or resource. In this ca
offset and length values given here refér'to the codestream itself. Note that the codestream may w|
within a Contiguous Codestream box, but the offset and length values refer to the codestream itse
starting at the SOC marker and eading immediately after the EOC marker.

e, the
Ell be

The codestream is fragmented-and 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 repres
the codestream. Note that all subsequent locations and lengths are expressed relative to the start o
codestream, as it would'appear after reconstituting all of the fragments identified in the Fragment
box.

ent
the
List

All g

ther values | Reserved for ISO use.

1.3.2.3

The Maniffest box summatizes the boxes that immediately and contiguously follow it, within its containing bo
evel as the Manifest box.

the same

NOTE
it insid|

The type

(Figure L.

Manifest box

— The Manifést box may be used to facilitate random access into these following boxes, such as the index boxe
e a Codestream Index box.

of\@sManifest box shall be 'manf (0x6D61 6E66). The contents of the Manifest box shall be §

k or file at

5 following

s follows

+).

BH':

BH BH

T.808_F1.4

Figure 1.4 — Organization of the contents of a Manifest box

Box Header. This field contains the complete box header of the ith box immediately foll

owing 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 more than one of each kind of table in a Codestream Index box.

The Tile-part Index Table, Precinct Packet Index Table and Packet Header Index Table boxes are superboxes containing
Fragment| Array Index boxes. The Tile Header Index Table box is a superbox containing Header Index JFaple boxes.
Below wq define first the Fragment Array Index box and then the Index Table boxes.

1.3.2.4.2 | 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 Indey Table, Precinct Packet Index Table and Packet Header Index Table superboxes.

The type pf a Fragment Array Index box shall be 'faix' (0x6661 6978). The contents of the Fragment Array [ndex box
shall be a$ follows (Figure L1.5):

NMAX M LEN(L(J 0 NMAX-1
/ /}
V OFFO‘() AUX(L(] 0 NMAX-1 0 NMAX-1
/ / / A T.808_FI.5
M L0 I\I 1,0 1\1 ILNMAX-1 I\l ILNMAX~1

Figure 1.5 — Organization of the contents of a Fragment Array Index box
V: Version. This, field is encoded as a 1-byte unsigned integer. The values definefd 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 codestrgam index
table,.,NMAX is the maximum number of elements that will be specified for any tiles.

M: Number of rows of the array. When used inside a codestream index table, M is the number] of tiles.

OFF-=“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.

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.

all AUXY fields 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 other values |Reserved for ISO use.

1.3.2.4.3

Header Index Table Box

The Heac'{er Index Table box indexes the main header of a codestream or the tile-part headers of a tile,-indi
total maifp header length or first tile-part length and the locations and lengths of marker segments i the h

marker sg
consist of
The Head
and shall

NOTE

efficietly browsing the file but may unnecessarily bulk out the header. Listing multiple marker segments with the s

code ¢
interes

The type
be as foll

gments shall be included, except that the SOT marker segment may be omitted for tile-part he]
only SOT and SOD. Marker segments need not be listed in the order in which they occut’in the cd
ler Index Table box may occur only inside a Codestream Index box. At the top leveljitindexes a ¢
becur no more than once. Inside a Tile Header Index Table box, it indexes tile-part headers.

— The intent is to provide an efficient means for skipping over pointer information in th¢*héader, which is not

ntiguously in the Header Index Table box will allow readers to skip over groups of:marker segments in which t
ed.

bf a Header Index Table box shall be 'mhix' (0x6D68 6978). The centents of the Header Index Tablg
ws (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 HeadérIndex Table box indexes a main header, this field specifies
length of the main headér. When the Header Index Table box indexes tile-part headers,
specifies the totaldength of the first tile-part header. The value of this field is encoded as
big endian unsigned integer.

M Marker code:-This field specifies the marker code beginning the ith marker segment lis
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 sar]
cadeM' are listed immediately and contiguously following the ith marker segment in thi
value of this field is encoded as a 2-byte big endian unsigned integer.

OFR" » Offset. This field specifies the offset in bytes, relative to the start of the codestream, of
segment parameters (including the length parameter but not the marker itself) for the §

cating the
pader. All
nders that
destream.
bdestream

quired for
me marker
hey are not

box shall

the total
this field
an 8-byte

ed in this

he marker
5 list. The

he marker
th marker

LetTl 1 Falio £14

gt ths 1 3 1 dad 0 basta g 1o nad 1t
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LEN::

Length. This field specifies the length in bytes of the marker segment parameters (including the 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 is the
same as the value of the length parameter in the marker segment itself.

The number of marker segments, N, listed in the Header Index Table box, is determined by the length of the Header

Index Table box.

1.3.2.4.4 Tile-part Index Table box (superbox)

The Tile-part Index Table box indexes the locations and lengths of each tile-part in the codestream, where each tile-part
commences with its SOT marker and finishes with the last packet of the tile-part.
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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:

faix

T.808_FL7

Figure 1.7 — Organization of the contents of a Tile-part Index Table box

Fragment Array Index box. This box lists the locations and lengths of all the tile-parts in the
codestream. Its structure is specified in 1.3.2.4.2. The 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 the tile-parts in
the corresponding tile, in codestream order. If the Fragment Array Index box has Version equal to 2

1.3.2.4.5
The Tile |

The type
box shall

The num}

1.3.2.4.6

manf:

mhix":

The Preci
Table bo

Tile Header Index Table box (superbox)

er of Header Index Table boxes;N; is the number of tiles.

Precinct Packet Index Table box (superbox)

or 3, the Auxiliary fields specify for each tile-part the smallest n such that, in all comppnents for
which (N, — n) is non-negative, resolution level (N, — n) and all lower resolution levels have been
completed when this tile-part is combined with all preceding tile-parts of the samg)tile, where N, is
the number of decomposition levels, which may vary by component. If no resolution levgls of any
component have been completed, the value of the Auxiliary field is one plus|the maximurp value of
N; across all components. The value zero is reached when all resolutions/in all comporjents have
been completed. Because resolutions do not necessarily appear in orden in a tile, some fesolution
levels above the value signalled by the Auxiliary field may have been completed.

Header Index Table box indexes the tile headers of each tile, for the ¢orréct decoding of precinct paclet data.

pf a Tile Header Index Table box shall be 'thix' (0x7468 6978)~The contents of the Tile Header Index Table
be as follows (Figure 1.8):

T.808_FI.8

Figure 1.8 — Organization of'the contents of a Tile Header Index Table box

Manifest box. THis)box summarizes the boxes specified by mhix' inside this Tile Header Index
Table box. Its.structure is specified in 1.3.2.3.

Header Index Table box. This box indexes the tile-part headers for the ith tile. Its sfructure is
specified ur1.3.2.4.3.

ct Packet-Index Table box indexes the packets within the codestream. The type of a Precinct Pagket Index

shall be 'ppix' (0x7070 6978). The contents of the Precinct Packet Index Table box shall be 3s follows
(Figure 1.9):

.0
manf faix

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
exactly one byte, 0x80, may be identified using a length value of zero. Such packets occur frequently in JPEG 2000

codestreamsappheations—may-aveid-the-overhead-ofexplietthyfetehingsueh-paekets—whese-eententis—preqictable. If
the relevant COD marker segment specifies that EPH markers are to appear after each packet header in-$onje tile, the
special lepgth value of zero shall be interpreted in that tile as meaning that the packet consists of the 0x80,byt¢ followed
by the EPH marker.

1.3.2.4.7 | Packet Header Index Table box (superbox)

The Packpt Header Index Table box indexes the packet headers within the codestream. The type of a Pacldet Header
Index Talle box shall be 'phix' (0x7068 6978). The contents of the Packet Header Index Table box shall be @s follows
(Figure 1.1 0):

.0 . N-1
manf faix faix

Y
2

T.808)FI.10

Figure 1.10 — Organization of the contents of'a Packet Header Index Table box

The number of Fragment Array Index boxes, N, shall be:no-greater than the number of codestream component.

manf:  Manifest box. This box summarizes the boxes specified by faix' inside this Packet Hegder Index
Table box. Its structure is specified in 1.3.2.3.

faix': The ith Fragment Array Index box corresponds to the ith image component in the codestteam. The
mth row in this table cotresponds to the mth tile in the codestream. The entries on this roy hold the
locations and lengths-of all packet headers in the corresponding tile-component. Pack¢t headers
appear contiguously} ascending in layer order, within their respective precincts, and precinfts 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 theeodestream. The structure of the Fragment Array Index box is specified in 1.3.2.4.2.

Entries thpt refer to nonzeXistent packet headers (either because the relevant tile-component contains fewer pagkets than
another tiJe-componentin the same array, or because the codestream has been truncated prior to the point at yhich that
packet hepder would-have existed) should have their location field set to zero. Entries that refer to packets whose body
is empty pnd whose header consists of exactly one byte, 0x80, may be identified using a length value of Zero. Such
packets opctr’ frequently in JPEG 2000 codestreams; applications may avoid the overhead of explicitly fetdhing such
packets whese-contentis—predictable—Htherelevant COD-marker—se tspeetftes—that EPH-markers—are!to appear

o LB
TTOSC—COT T D THACCT SO S ChTSpPocIos—r T ot

after each packet header in some tile, the special length value of 0 shall be interpreted in that tile as meaning that the
packet consists of the 0x80 byte followed by the EPH marker.

1.3.3 File Index 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):

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
include this box, which shall point to the superbox indexed by the File Index box. The structure of
the File Finder box is defined in [.3.3.2.
prxy:  Proxy box. This box represents a box in the portion of the file indexed by the File Indekbpx. A root
File Index box shall include proxies only for boxes at the top-level of the file. Anyther File Index
box shall include proxies only for boxes at the top level of the superbox indexed by the File Index
box. The proxies shall occur in the same order as the boxes, but not all boxes need be prgxied. The
structure of the Proxy box is defined in 1.3.3.3.
NOTE|- Because in some cases the presence, absence, or ordering of boxes in the file is significant, it may be| helpful to
applicgtions if, preceding any such proxied boxes, no boxes within the scope of the index are omitted from the index.
1.3.3.2 [|File Finder box
The File Finder box points to a box. The type of a File Finder box shall be 'fptf' (0x6670 7472). The contentf of a File
Finder bok shall be as follows (Figure 1.12):
OBH
OOFF
T.808_FI.12
Figure I.12 — Organization of the contents of a File Finder box
(OOFF: Original Offset. This field speeifies the offset in bytes (relative to the start of the file) ¢f the box
pointed to by this File Finder box. The value of this field is encoded as an 8-byte Hig endian
unsigned integer.
OBH: Original Box HeaderThis field contains the complete box header of the box pointed to bl this File
Finder box. The length of this field is 16 bytes if the value of the LBox field contained within that
box header istl, or 8 bytes otherwise.
1.3.3.3 |Proxy box
The Proxy box represents\in a File Index box a box elsewhere in the file, indicating its location and length, the location
and lengtl of any index"to the box, and a prefix of the contents of the box.
The type pf a Proxy box shall be 'prxy' (0x7072 7879). The contents of the Proxy box shall be as follows (Figyre 1.13):
OBH _ IBH"' _PREF
OOFF IOFF "' / /
_________________ % 77
T.808_FI.13

Figure 1.13 — Organization of the contents of a Proxy box

OOFF:

OBH:

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.

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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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 value of
this field is encoded as a 1-byte unsigned integer.

Index Offset. This field contains the offset in bytes (relative to the start of the file) of the ith index
box. The value of this field is encoded as an 8-byte big endian unsigned integer.

Index Box Header. This field contains the complete box header of the 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.

Prefix. This field contains an arbitrary prefix of the data in the box represented by this Proxy box. It

1.3.4

may have any length from zero up to the length of the content of the original box.

Index Finder box

The Indey Finder box points to the root File Index box of a file. It shall occur only if the file contains a rgot

box. The

type of an Index Finder box shall be "iptr' (0x6970 7472). The contents of an Index Finderbox S

follows (Higure 1.14):

1.4

InalJP2,
box 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 Indéx box relative to the start of thg
field is stored as an 8-byte big endian unsigned integet.

[ILEN:  Length. This field specifies the size of the root File-Index box. This field is stored as an
endian unsigned integer.

[Association of codestream indexes with codestreams

PX or JPM file, the Codestream Index box shall occur at the top level of the file and the ith Codestr
correspond to the ith codestream, also atthe top level of the file. The Codestream Finder box

Codestregm Index box also indicates the codestream that is indexed by the Codestream Index box.

LS

|[Placement restrictions (informative)

Few plac¢ment restrictions have been.imposed on the boxes defined in this annex. They may be placed at the
file if dedired; this is likely to be convenient when a non-indexed file is subsequently indexed. However,
helpful tq place the Index Finder*box near the beginning of the file, preferably immediately after any boxg
required tp be in a contiguous'group at the beginning of the file (such as after the File Type box in a JP2 file g

Reader R

pquirements box ifr'a JPX file), where it may easily be found by file readers. To minimize the mo

file boxes} on the addition'of this box and optionally the addition of a 'jpip' code to the compatibility list in the
box, a Frge box (defined in Annex M.11.20 of ITU-T Rec. T.801 | ISO/IEC 15444-2) could be used as a place

itin a yet

to-be-indexed file.
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