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SECTION Design Specitation

1.1 Overview

The Internet Imaging Protocol (IIP) is designed to communicate tiled image data and
related descripte information @er network connectionsThis document describes the
technical details of the protocol used for requesting and serving image tiles and image
information wer a netwrk.

The design of the Internet Imaging Protocalsvguided by the folleing principles

= Support a rich image rendering model
= Leverage gisting netvork ervironments
= Create an interoperable framark

= Optimize netwark utilization

Version 1.0 © 1997 Hewlett Packard Company, Live Picture, Inc., and Eastman Kodak Company 7
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Purpose

The Internet Imaging Protocol enableBaént access to multi-resolution imagegio
internets and intranets. Structured teetakhantage of the FlashPix image architecture
IIP allows a single imagelé to be used foralst bravsing, high-resolution printing,
comple image manipulation, and simple snapshoiving. The IIP functions can
access all the image information in the underlyitegviithout requiring gtensve
sener-side processing.

IIP can be thought of as presenting a client with a virtual FlasH@ievér a netwark.

The FlashPix image format prides a covenient storage format and avperful image
rendering modellternately IIP may be thought of as a uniform method for presenting
an image from anformat to a client in a resolution-independent, bandwidilient
manner

Images stored in FlashPix format argaoized into square tiles, stored at multiple
resolutions, and located using a directdilyis males it possible to &tiently sere

images or sections of images to the client at the best resolution for the particular
application. Other information such as content description notes, color space, and other
properties are alsovailable via the 1P functiongo limit the number of required

requests eer a netwrk, certain groups of image properties can be xettién one

request.

The protocol is designed to be transport protocol layer independent. Sgaiitlines
for implementing the protocolver HTTP and lw-level TCP/IP sockts are in
Sectionl.2

1. See FlashPixdrmat Specifiation 1.0 gailable at http://wwvkodak.com/go/FlashPix

TheFlashPiX" format is defied in a specitation and a test suite,\a@dgoped and published by
Eastman Kodak Compaiy collaboration wittHewlett-Packad CompanyLive Pictue Inc.
andMicrosoft CorporationOnly products that meet the spezation and pass the test suite
may use th&lashPixfile format name.

© 1997 Hewlett Packard Company, Live Picture, Inc., and Eastman Kodak Company  \ersion 1.0
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Transpor t Protocol
Specifi cation

Version 1.0

1.2.1

1211

121.2

IIP is designed to wrk within existing transports such as HTTP and direct sbck
connections. & example, requests are concatenated using “&” for HTTP (Common
Gatavay Interfice style), bt are separated by CRLF for setkconnections.

Internet Imaging Protocol communication is composed of requests to tkee serv
(commands) and the specition of data structures (objects) which are to be passed
over the communications channel.

HTTP Protocol Usa ge

HTTP requests are composed of one or more commapadsssed asgy-value pairs.
Multiple instances of identicalegs may be present in a request.

When multiple commands are regsd, thg are processed left-to-right. Multiple
commands are delimited by “&”.

Responses are composed of one or more objects. Multiple objects are separated by
CRLE

MIME type

The MIME typée associated with the Internet Imaging Protocol response is:

= application/vnd.netfpx

The MIME type associated with the FlashPix image format is:

= image/vnd.fpx

It is important to mad the distinction between the MIME type associated with the 1IP
and the MIME type associated with the FlashReffirmat. If a sergr includes an IIP
sener module, it will return the MIME type application/vnd.netfpx when a client
accesses the senvLocal FlashPix fes or complete remote FlashPibedi can be
accessed with the MIME type image/vnd.fpx.

Syntax and Notation

Client requests are in the standard "naideg" form of application/x-www-form-
urlencodedWhen this protocol is used with HTT&ient requests can be sent using
either the "GET" or "POST" methods.

2. The image/vnd.fpx MIME type and application/vnd.netfpx MIME type agéstered with
IANA.

© 1997 Hewlett Packard Company, Live Picture, Inc., and Eastman Kodak Company 9
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URL Construction

There are tw types ofWorld Wide Web Internet Imaging Protocol serg anticipated:
integrated serer extensions and CGI (arxternal serer process) seevs.

With an int@rated serer extension, the name of the image is implied from the URL and
replaces the FIF command.

For example, an intgrated serer extension ser@s a URL of the form
http://address/dirl/dir2/file.fpx?0OBJ=IIP,1.0&TIL=4*
in a manner equalent to a CGI sear, FPXR, receiing a request to a URL,

http://address/FPXR?FIF=/dirl/dir2/file.fpx
&0OBJ=IIP,1.0&TIL=4*

HTTP headers and cac hing

It is possible to cache responses to IIP requests in proxy caches if information about the
validity of a resource isvailable. Serers should construct responses including the
Last-Modified HTTP header whewer possible.

Sockets Protocol Usa ge

Low level soclet based connections are possible with this protocol.esbelsed
connections maintain state, are in jmaasesdster and allov for connections to be
maintained for the duration of a session. @btlased connections,ever, may prae
difficult or impossible in certain nebrk ervironments such as those implementing
firewalls.

Neither serers nor clients are required to support sbdlased connectiongtithey
must support the appropriate informational aaltdifack protocol elements to assure
compatibility Assuming the client has a method for obtaining address and port
information, initial HTTP connections are not necessary

There are a fe syntax implications in the soekbased connectionwdronment.

Speciftally, there is anx@anded character satadlable, remwing the need to escape
characters outside the 7-Bi&CIl range Additionally, commands in a soekbased
connection should wer be concatenated on a single line — each command must be sent
as an indridual line with CRLF as the terminator

State is maintained in a s@kased connection for the duration of the connection.

If a query returns no data, an acltedge (“OK” CRLF) is returned. Completion of a
response by the sewis signifed by an end ("END" CRLF).

© 1997 Hewlett Packard Company, Live Picture, Inc., and Eastman Kodak Company  Version 1.0



Version 1.0

1221

1222

Section 1: Design Specification

Establishing a Soc kets connection fr om an HTTP connection

The initial connection of a client to a sernmay be made via an HTTP based
connection. In this case, assuming that theesasvwcapable of a soekbased
connection, the seev will provide thellP-socket  object during the ffst transaction
cycle, coweying information which describes Wwdo initiate a sookt based connection.
If the client chooses to takadwantage of the soek based connection model, it may
then open a soek-based connection to the IP address and port numbedguldy the
IIP-socket object.

The sockt-based seer and the HTTP based sendo not need to be the same. It is
possible, and in certain situations desired, teetihe initial sergr connection only
provide rendezvoumformation pointing to a second altervatserer.

Reversion fr om Soc ket to HTTP

Certain emironments may not be capable of supporting aesblised connection as
described abee, hut this deftiengy may not be knen a-priori.

If a client attempts anails a sockt-based connection, it can open a connection via
HTTP

The time-out time should be chosen by the client carefullyag@dong delays as seen

by the userA possible method for determining the time-out may be to select it to equal
2 times the round-trip paekdelay between client and serwvhich can be easily

directly measured.

© 1997 Hewlett Packard Company, Live Picture, Inc., and Eastman Kodak Company 11
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Command Over view

1.3.1 Basic Commands (required)
Comand Purpose Syntax
FIF Specifes the name of the image resource FIF= path
0OBJ Request an object from the serv OBJ=object
TIL Request one or more tiles from the semn their | TIL= res , tile [, sub]

native coded format.

SDS

Sets the data object store. Subsequent commar&3S=doid *

within a request will treat the store pointed to by
this command as the root storage. See
Section2.1.1

(, doid )

1.3.2 Optional Commands

These commands are optionally supported by a&seupport can be diseered via

the capability bitmap returned in tHe-server

information rg@arding serer capability bits.

object. Se&ection3.3for more

Comand

Purpose Syntax

CvT

Request an image to be returned to the client a<¥ Tformat

complete composed imagEhe returned image
will be rendered on the sewand will hae the
results of ap other transformations applied.

JTL

Retrieve a tile as a complete JFIF image.

JTL=res , tile

[, sub]

1.3.2.1 Transform composed Ima ge command modifi ers (optional)

These commands modify the CVT command; along, lilaee no function. CVT may
be implemented by a semwwithout supporting these modifs. Support for these
modifiers can be diseered via the capability bitmap returned in tHeserver
object. Se&ection3.3for more information rgarding serer capability bits.

12 © 1997 Hewlett Packard Company, Live Picture, Inc., and Eastman Kodak Company
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Comand Purpose Syntax

RGN Define the rgion of the image to be returned by RGN+eight [ left
the CVTcommandThis region is specid in top , width ,
resolution-independent coordinates and spetifi -~ height ]
the region after transformation.

FTR Specify the ftering value viaving parameteiSee | FTR=filter
section 7.1.4 of the FlashPix Spezifiion
version 1.0 for more information.

cTw Specify the colotwist viewing parameter CTWA;1,A 12, A 43

Agg

CNT Specify the image contrast adjustment CNT=contrast

QLT Specify the JPEG ‘(Factor to use for JPEG QLT=quality
images

CIN Specify the compression group irdeumber to | CIN=index
use

ICC Specify the ICC profé ICC=length , data

AFN Specify arAffine Transform to apply to the AFN=4;7,A15,..,A 43,
image Aug

ROI Specify the rgion of interest in resolution- ROI=left,top,widlth,
independent coordinates height

RAR Specify the result aspect ratio RAR=ratio

RST Resets the moddis of the image command RST=modifier/* modi

fier]

1.3.2.2 General Composed Ima ge Command Modifi ers (optional)

These commands modify tiid/Tcommand; alone, tyehave no functionCVTmay be
implemented by a seev without supporting these moeifs. Support for these
modifiers can be diseered via the capability bitmap returned in e server
object. Se&ection3.3for more information rgarding serer capability bits.

Comand Purpose Syntax

RFM Rotate the image by 90, 180, or 27@ s RFM=ot] flip]
counterclockwise and/orifil (mirror) about
horizontal or ertical axis

WID Specify the width in pigls of the composed WID=width
image

HEI Specify the height in pels of the composed HEI= height
image

Version 1.0
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1.4 Object Over view

14

Object Purpose Syntax

P describe the major and minogngion of the protocol lIP,version

lIP-server describe theendor ID and serr capabilities lIP-server

Basic-info MetaObjectThis returns basic sezvand image Basic-info
information

View-info MetaObjectThis returns viering parameter information View-info

Max-size describe the maximum width and height of the image| Max-size

Resolution- describe the number of resolutionsitable Resolution-number

number

Colorspace describe the color space and channel assignment for| t®lorspace, res ,
image and optional sub-images. [ sub]

Comp-group describe the compression headers for the type of Comp-
compression and indices spesifi group, type , index

ROI describe the gion of interest in resolution independent ROI
coordinates.

Affine- describe the &ihe transformation matrix Affine-transform

transform

Aspect-ratio

describe the aspect ratio

Aspect-ratio

Contrast-adjust describe the contract adjustment Contrast-adjust
Filtering-value describe the ltiering value Filtering-value
Color-twist describe the color twist matrix Color-twist
File-class-id describe the class-id File-class-id
lIP-socket describes the URI for rendemys with a sookt-based lIP-socket
sener
Summary-info MetaObjectThis returns image description information Summary-info
Copyright copyright information Copyright
Title describes the title Title
Subject the subject Subject
Author the author Author
Keywords the keywords Keywords
Comment the comment Comment
Last-author the last author Last-author
Rev-number the last reision Rev-number
Edit-time the edit time Edit-time
Last-printed the last printing time Last-printed
Create-dtm the creation date and time Create-dtm

Last-save-dtm

the last s@e date and time

Last-save-dtm

App-name the name of the last application to edit the image App-name
ICC-profile the ICC profie ICC-profile
Property the data for the indicated FlashPix Property Property, name prope

nya [- propertyb ]

© 1997 Hewlett Packard Company, Live Picture, Inc., and Eastman Kodak Company
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Render-path Meta-objectThe ‘Rendering &h’ for the imageThe Render-path,mask

Rendering Bth describes the nodal relationship between

the objects that are necessary to render the image(s).

Only the relationships matching the spexfimask are

returned.
Stream the entire FlashPix stream Stream,name
Security Security information for the image Security
lIP-opt-comm describe the list ofandor speci@i additional commandg [IP-opt-comm
lIP-opt-obj describe the list ofendor speci€i additional objects lIP-opt-obj

© 1997 Hewlett Packard Company, Live Picture, Inc., and Eastman Kodak Company 15



March 27, 1997

1.5

Internet Imaging Protocol Specification

Security Over view

16

1.5.1

IIP provides access to image and image-related data via IIP commands and requests for
IIP objects. It is foreseeable that certain resources should be protected from general
access eer a netwrk. Although 1P does not itself enforce a security pglibe

protocol does prade a means for a s@awto inform a client that a request haiefd,

and to preide additional information garding the cause of thailure.

The capability to tnaerse structured storage entities enables sigmififunctionality
within FlashPix fies.A result of this functionality is a potential security hole faedi
accessible to the IIP sewunless a security pajiés implemented.

Unqualified requests for Stream objects represent a prominent security concern. Stream
objects should be secured by class-id, to prohibit accesy siraam within a e of

ary type.

Possible restriction policies include:

= File by File-class-id

= Object by name

= Object by fie

= Property by 1e

= Stream objects by stream name.

There are 4 layers of resources in the IIP architecturee€ile, Command, and
Object.The serer may secure instances of these resources as appropriate.

On an image by image basis, commands and objeatspnevisions for security

Queries to resources whichilfcan be responded to with 4 types of messages: No
access, unsupported, not found, or malformed request. Informagemdlireg the

availability of a resource for a particular function cannot be determined prior to access
(with the exception of tiles, which may kia an associated access bitm&phen an
accessdils due to authorizatiorilure, the secured state of a resource is returned via an
error code.

Example Security P olicies

Although specifi security implementations are outside the scope of this protocol, it is
important to illustrate some of the possible security policies that can be implemented
using the IIP

Two examples of security polcare restriction by inclusion and restriction by

exclusion. Restriction by inclusion limits access to andist of objectsThis model is

easily administered; an administrator only permits globally acceptable data entities to be
sened.This model implies the access table must be updated ¥ &dtension is to be
supported.

© 1997 Hewlett Packard Company, Live Picture, Inc., and Eastman Kodak Company  Version 1.0
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Another alternatie is to design a sezwwhich allavs global access to image resources,
with specift resources listed ag@uded from the allwed setThis method preides

the same Ml of security as the prsmus model for a knen set of image resources. It is
far easier to manage a table of constrained acagshi® method presents a higher
security risk; access to unkmo resources in alé are alvays granted.

Version 1.0 © 1997 Hewlett Packard Company, Live Picture, Inc., and Eastman Kodak Company 17
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Error Handling
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© 1997 Hewlett Packard Company, Live Picture, Inc., and Eastman Kodak Company

A special object labetrror indicates that the seewcould not complete a requested
action.The error message contains informatiogarding wtly the error occurred.

Errors occur when accessing a resource le adbject, or command.

Each errordils into one of four groups: Badly formed or otherwise un-parsable
requests, unailable resourcesailed authorization for a requested resource, or
unsupported resource on the serkdditional serer-centric errors alsoxést to signal
when a &ult outside of the alve domain occurs.

If a request for image data is denied, an error message is retusneérter classes are
defined:

1. File

2. Command

3. Object

4. Sener

In addition, four error numbers within each class arenddfi

1. Syntax error (foreample, object name is misspelled.)

2. Unsupported (forxample, function not supported for this image, or on thisesgrv
3. Unavailable (for @ample, the object does notigt in the image)

4. Permission denied (foixample, an object is access-restricted)

The error class and number are combined into a 2-digit error code by appending the

number to the class, separated by a single spaesserer errorclass utilizes error
codes listed in the table balo

Malformed/ Unsupported Unavailable Permission
Syntax Denied
File 11 12 13 14
Command 21 22 23 24
Object 31 32 33 34
Server 4n see table belo

Version 1.0
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ERRORS CODES
CONVERSION_ERBRR 41
PERMISSION_DENIED 42
MEMORY_ALLOCATION_FAILED 43
OBJECT_CREAION_FAILED 44
FILE_WRITE_ERFOR 45
FILE_READ_ERFOR 46
Vendordefined error 47

Error Purpose

Response

Example

Notes

describe an error condition.

Error/  length : errclass errnum object [ message]
INT length
The length of the error response

INT errclass
The error class

INT errnum
The error code

LABEL object
The object (including any parameters) that was requested, if applicable,
or “none” if none

STREAMmessage
An optional, less than 240 character unicode string containing additional
error message information

0 OBJ=IDONTEXIST
O Error/49:3 3 IDONTEXIST Object not found.CRLF

0O OBJ=VIEW-INFO

O Colorspace,0-4,0:00330 1 2CRLF

0O ROI:00151.CRLF

O Affine-transform:0.86 -0.49 0 0.35 0.49 0.86 0-0.3
00100001CRLF

O Error/19:3 3 Filtering-valueCRLF

O Error/15:3 3 Color-twistCRLF

O Error/19:3 3 Contrast-adjustCRLF

O Error/16:3 3 Aspect-ratioCRLF

0 OBJ=Stream,%050peration%200000001
O Error/122:3 4 Stream,%050peration%200000001 Stream
requests not served on this web site. CRLF

As in all lIP strings, the error message is represented in unicode.
The length of an error includes all data between the ¢dlorand the
CRLFpair.

Version 1.0 © 1997 Hewlett Packard Company, Live Picture, Inc., and Eastman Kodak Company 19
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SECTION Refepnce

2.1 Request and Response Syntax

2.1.1 Basic Rules

The following basic rules are used throughout this spetifin:

Commands and Labels are case-insesgsiti

Numeric \alues are representedASCII strings unless otherwise noted as “data-
stream”. for exkample, the rational number 1.23 is represented in four bytes as
“1.23".

Dates are represented as strings of the form spedifilnternet RFC 1123.

IIP is stateless between requests. Requests are composed of one or more commands.
Requests are delimited within the transportr (@&ample, by the end of an HTTP
GET request., or the closing of a setkased connectioﬁ)

[IP commands are parsed sequentigifgr exkample, commands are parsed left to
right in the case of CGlI, and in receipt order for st&€KThe objects in the response
need not be in the order requested. Certain optional commands may retilted
sequentially; these commands/éa pre-defied eecution sequence.

State management methods could be applied to maintain state between requestse¢pFTP K
alive, session handles, or cookies a@neples of such methods. Since it is not possible to
define a single appropriate method, at this timg,implementation of a persistance method is
implementation specdi

Version 1.0 © 1997 Hewlett Packard Company, Live Picture, Inc., and Eastman Kodak Company 21
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= All string dat# (Title, Author, etc...) is gpressed as Unicode. (In this document, the
inter-character nulls foASCII strings hae been omitted)

2.1.2 Global Syntax

Requests are made using the feilog syntax defied using modiéd BNF as in RFC
822 and RFC 1123. It foles the comentions of RFC 822 with the folldng
augmentations:
= "|"is used to designate alternais.

= parenthesis "(" and ")" are used to designate ass@e@tbuping.

= braclets "[" and "]" are used to designate optional elements.

= The " character indicates repetitiofhe form "n*m" indicates repetition of a
minimum of n and maximum of m repetitions of the falilog element. 1* indicates
at least one repetition. * indicates zero or more repetitions.

= Non-printableASCII characters are represented ix he \nn.

= An exact number of repetitions of an element is indicated withlaev<n>
preceding an element, foxample 8ALPHA.

= "<"and ">" are used to indicate descnptitext.

= the symbol 1" is used to signify communication from client to santhe symbol
"0 " is used to signify communication from sento client.

OCTET =\00 .. \FF

CHAR =\00..\7F

UPALPHA ="A"."Z"

LOALPHA ="a"."z"

ALPHA = UPALPHA | LOALPHA
DIGIT ="0".."9"

CTL =\00 .. \1F | \7F

CR =\0D

LF =\0A

SP =\20

HT =\09

<"> =\22

CRLF =CRLF

HEX = DIGIT |"A".."F"|"a".."f"

2. Object labels are not string data

22 © 1997 Hewlett Packard Company, Live Picture, Inc., and Eastman Kodak Company \ersion 1.0
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Section 1: Reference

2.1.3 General Syntax f or Requests

Requests for data are made by a client with commands using theirigligeneral
syntax. Multiple commands can be concatenated as appropriate within the underlying
protocol.

COMMAND =3 ALPHA

REQUEST = COMMAND "=" 1*UCHAR

OLABEL = NAME *("," RANGE)

NAME = 3ALPHA *(DIGIT | ALPHA | "-")

PATH = < URI as per IETF RFC 1945 encoded with MIME

type application/x-www-form-urlencoded >

PARAMNAME = 1*(alpha | DIGIT | ESCAPE | SAFE)
UCHAR = UNRESERVED | ESCAPE
UNRESERVED = ALPHA | DIGIT | SAFE | EXTRA
ESCAPE ="%" HEX HEX

SAFE =

EXTRA SR R B B G N

RANGE =" | INT | CONTRANGE
CONTRANGE = INT "-" INT

INT =1*10 DIGIT

FLOAT =["-"] (INT | 1*16 DIGIT "." 1*16 DIGIT )
STREAM =*OCTET

PID = BHEX

= The \alue ofINT may be between 0 and’21, or 2,147,483,647

= The\alue of the [eftNT in aCONTRANGHuSst be less-than or equal-to tlue
of the rightINT in aCONTRANGE

= INRANGE™" should not be translated into a literal minimum and maximum range
but rather to indicate a request for adlsting objects. If no objects are present, a
single error is returned. Otherwise, only tleseng objects are returned.
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General Syntax f or Responses

Responses to requests for image data are sent fronea teeavclient and are composed
of objectsAn objects consists of a label and data associated with the label. Multiple
objects can be concatenated as describ&aation2.1 andSection2.2,

In cases whereaviable length data must be transmitted, thelNistin theLABEL
indicates the data length@CTETs The terminatingCRLF pair is not counted. Not
every LABEL has ariNT, but the lastINT appearing in RABEL is alvays data length.

In cases where the response length is anakle, the response is read aOGTET
stream up to, it not including, the fst CRLFE

RESPONSE  =1*ENTRY

ENTRY = LABEL ["/" LENGTH] ":" STREAM CRLF

LABEL = NAME IDENT

IDENT =*("," PARAMNAME)

LENGTH = INT

CLASSID ="{"8 HEX"-"4HEX"-"4HEX"-" 4HEX "-" 12HEX
m

DATE <as per RFC 1123>

RESERVED N A e e A R

PARAMNAME = 1* ALPHA | DIGIT | ESCAPE | SAFE)

NAME 3ALPHA *(DIGIT | ALPHA | "-")

STREAM * OCTET

PID 8HEX

ACKNOWLEDGE "OK " CRLF < sockets implementation only >
END ="END " CRLF < sockets implementation only >
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2.2 Command Ref erence

Basic requests are composed of these commands, which must be supported by all [IP

seners.
FIF Purpose Specify the name of the image resource

Syntax FIF=path

Input PATH path

Parameters Path (generally relative) to the image file. The x-www-form-urlencoded

MIME type is used to allow paths with SP, etc.

Response FIF returns nothing when accompanied by other commands.
If FIF andOBJ=IIP are the soledy-value pairs, the seev responds as if
it had receied anOBJ=Basic-info  command.

Example [ FIF=/myimage/finepicture.fpx

Notes The serer defnes aoot directory for images accessed using.lIP
Paths are relate to this root directonElF=finepicture.fpx is
equivalent toFIF=ffinepicture.fpx
This path is often set to the same document root path as the HTEP serv
This key-value pair is present in an IIP request unless theshas natie
support for the IIP protocol for a specifinage; in that case the path to the
image resource is alreadywgn by the URL.

OBJ Purpose Request an object from the serv

Syntax OBJobject

Input OLABEL object

Parameters The label of a requested data object. Seetion2.3

Response Varies by object

Example 0 OBJ=Resolution-number
[0 Resolution-number:6

Notes The «act syntax and format of @BJrequest &ries by object.
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TIL Purpose

Syntax

Input
Parameters

Response

Example

Notes

Request one or more 8464 pixel tiles from the serr in their natie
coded format

TIL=restile[,sub]

RANGEres
The desired resolution

RANGEtile
The desired tile(s)

RANGEsub
The desired sub-image; defaults to the primary sub-image

Tile,res,tile,sub/length:data
INT res
Resolution number of tile

INT tile
Tile number

INT sub
Sub-image number of tile; defaults to the primary sub-image (zero)

INT length
Length of data

STREAMdata
The data stream is composed by pre-pending a 4 byte compression type
and 4 byte compression subtype (see Section 4.1.2 of the FlashPix Spec-
ification version 1.0) to the requested tile coded data

TIL=4,0-5 (See notes below regarding tile ranges)
Tile,4,0,0/<len>:<data>
Tile,4,1,0/<len>:<data>
Tile,4,4,0/<len>:<data>
Tile,4,5,0/<len>:<data>

Oooooo

As in the @ample abwe, a request for a range of tiles is responded to with
multiple tile entitiesA range of sub-images or resolutions can be used.

Access to sub-images other than the primary sub-image\iglpdoto
permit access to resourceybed the FlashPix 1.0 Speciition, such as
FlashPix fies with extensions.

If SDSis supported for the image,(see bélthe sub-images or ranges are
returned from the primary object store byaidf, or from the object store
indicated usin@DS see the FlashPix speciitionV1.0 section 1.4.

Ranges are afys understood to be contiguous in the rectangular rather
than numerical sens€his decreases the number of requests needed to
access anrectangular rgion to one. It requires the sento calculate the
necessary tiles from the tile corners.

For example, if the image has tiles:

0 1 2 3
4 5 6 7
8 9 10 11

a request for tiles 2-11 will result in tiles 2, 3, 6, 7, 10, and 11.
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Version 1.0

SDS Purpose

Syntax

Input
Parameters

Response
Example

Notes

Sets the data object storage. Subsequent commands will treat the storage
pointed to by this command as the root storage

SDS=doid *(, doid )

INT doid
The data object ID to set as root

none for http; an ackmdedge for sockts

0 SDS=3

This command can be understood as analogous to the URdX™
command.

The ‘path’specifed is alvays defined from the root of the Structured
Storage structure (absolute).

Access to storages other than the root storage védgebto permit access
to resources lyond the FlashPix 1.0 Speciition, such as FlashPixe
with extensions.

SDSprovides access to information with potentially open scope. See
Section2.5for additional information igarding image resource security
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2.2.1 Optional Commands

Optional commands may be supported by esenClients may support the information
returned by optional commandsclient may disceer optional commands by
requesting théP-opt-comm  object.

JTL Purpose Retrieve a tile as a complete JFIF image
Syntax JTL=res,tile[,sub]
Input INT res
Parameters The desired resolution
INT tile
The desired tile
INT sub
The desired sub-image. If omitted, this defaults to the primary sub-im-
age
Response A complete JFIF image of that tile
Example 0 JTL=4,0
U <data>
Notes A range of tiles may not be requested.

Images are returned as MIME type imagedjde soclets communication,
no MIME header is require@he color space of the returned tile is not
guaranteed to be CCIR-60The serer is not obligted to perform color
transformationThis command allws client applications to access DCT
transform resources which may only baitable upon return of MIME
type image/jpg.

The response for this commandrid¢es from the BNF defition for
RESPONSE.

2.2.1.1 Composed Ima ge Commands
These commands are intended for applications in whicleisgide processing is

particularly \aluable. Implementation of these commands will impose signifi
resource demands on a sarbe/ond those required by the baseline commands.
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Conceptuallythe serer must perform three steps to produce a composed image:
= The source image is mapped through the FlashPrinietransforms found in the
FlashPix fie, producing the ¢ result image.

= The fie result image is mapped through the IIP spetifiansforms, producing the
[IP transformed result imagé&he 1IP transforms must be applied in the foilog
order:

s FTRfirst

= CTW ary time after FTR

= CNT directly after CTW

= ROI beforeAFN

= RAR ary time after RI

= RGN after all modiérs except RFMWID, and HEI
= WID, HEI, after RGN

= RFM afterWID and HEI

= ICC before CNT and CTW

= The fnal result image is compressed as reque$tezlimage header is then applied
and the resulting data is transmitted as appropriate.

Any repeating command modifi appearing later in sequence replacgseanlier
occurrences.

Practically speaking, there are interactions between certain transforms which must be
taken into account in a real implementation. One such implementatiold \@ppear as
follows:

= Combine the image manipulation parameters spekifsing IIPETR, CTWCNT
ICC, AFN ROI, RAR, and RGN) with the FlashPix wieng parameters found in the
file. This will produce a vi&ing transform that maps the source image to the
destination imagelhe parameters are combined as fefio

= The IIP ROl replaces thelé ROI

= The lIP RAR replaces thddiRAR

= The lIP FTR is algebraically added to tHe #TR

= The IIP CNT is algebraically multiplied to théefiCNT

s The IIPAFN is post-multiplied with the 2 AFN to form a nev combined
AFN

s AFNpay =AFNgie * AFN)p

s The lIP CTW is pre-multiplied with theléi CTW to form a mn& combined

CTW
] CTWneN = CTVVIip * CTWf”e

= The lIP ICC replaces grinput color space cerrsion suggested by the
FlashPix ICC

= RGN is applied either as a separate crop to the spatial transformezpbyifi
the combined &fe, or combined into thefafe
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= WID and HEI are used to select the most appropriate resolution from the
FlashPix fie and cowmert the resolution independent transformation to a
resolution dependent transformation

= The image data is processed through the combined transformation to produce an
image of widthwID and height HEI

= The RFM is applied to the image, producing thalfresult image
= The fnal result image is compressed as requested and returned

The FlashPix Implementation guide contains more information on these transforms.

Editor's Note: There will be examples added here to illustrate CVT modifier combina-

30

tion
CVT Purpose Request an image or a rectangular portion of an image to be returned to the
client as a complete transformed imablee image will be created on the
sener and will hae the results of gnother transformations (those aefd
within the FlashPix fé and those requested by the client) applied in the
proper sequence.
Syntax CVT=format
Input NAME format
Parameters The format in which to return the image. MayJBEG(MIME type im-
agel/jpeg) oFPX(MIME type image/vnd.fpx) in version 1.0 of this pro-
tocol
Response A complete image with the appropriate MIME type header applied
Example [l CVT=JPEG
Notes The followving commands precede the CVT command and are used to

modify the beheior of CVT FTR CTWCNT QLT CIN, ICC, AFN RO,
RAR RGNWID, HEI, RFMandRST Unlike the other commands in this
document which are applied asytappearthese command modifis hae
a pre-defied processing order as aefil aboe.

Multiple instances of &/Tcommand in a single HTTP request are not
supported.

Monochrome o¥ CC colorspace images arevalys returned as RGB when
the format is JPEG (JFIF).

There are additionalVels of functionality which can be optionally
supported by the sesv (see serr capability tableSection3.3) to apply
client specifed transformations in addition to thiefbased ones.

2.2.1.2 Composed Ima ge Command Modifi ers

The commands in this section modify the compose image comnidraability of the
sener to perform these commands is indicated bylthaserver capabilities ®ld.

The Composed Image Command Magti$i are parsed from left to right or receipt order
but are @ecuted (applied) in the pre-dedid order defied abwe. Modifiers appearing
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later replace praeously appearing modérs. TheRSTcommand can be used to reset all
modifiers to their defults.

Seners may choose fromaral levels of Composed Image ModifiCommand

support as outlined iBection3.3. If a request is made containing a maithat is not
supported by the sexy an Error object with error class 2, error number 2
(command/unsupported) should be returned in lieu of the requested image. Clients can
determine what capabilities areadlable via thdIP-server object.

Composition of images containing opacity information are composathn opaque
white background.

To illustrate the persistance of the Command Metifithe request sequence:

FIF=foo.fpxCRLF

OBJ=IIP,1.0CRLF

WID=240CRLF

CVT=JPGCRLF
(Image)

FIF=bar.fpxCRLF

CVT=JPGCRLF
(Image)

Oooooogooo

will first select imagéoo.fpx  and return a JFIF image scaled to a width of 240
pixels, and a height calculated to presdhe aspect ratidhe serer should continue to
process and return a JFIF imdgger.fpx  also scaled to a width of 240.

Since this persistence is cumulatiit is desirable to reset the moeli§. In this case:

FIF=foo.fpx&OBJ=IIP,1.0&WID=240&FIF=bar.fpx&
RST=WID&HEI=120&CVT=JPG

theRSTcommand will reset the preusWID setting, allaving the width of image
bar.fpx to be calculated from the aspect rathithout theRST present, the image
would be anamorphically scaled twaetly 240x 120.
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RGN Purpose

Syntax

Input
Parameters

Response
Example

Notes

Define the rgion of the image to be returnéihis region is speciid in
resolution-independent coordinates and spexifie rgion after
transformation

RGN+¥eft , top , width , height

FLOAT left
The left coordinate of the image

FLOAT top
The top coordinate of the image

FLOAT width
The width of the image

FLOAT height
The height of the image

0 RGN=0,0,1.3,0.2

If the RGNcommand is not spedfil, the entire image at its maximum
resolution is returned/alues outside the bounds of the image atfielv
Transparent areas of the result image are assumed to be black.

RGNspecifes what portion of the output coordinate space is to be returned.
This allows clients to fetch a desiredgien of the imageRGNdoes not

specify the result image, just which portion of the result coordinate space
to return.

If WIDandHEI specify a size which does not match the aspect RGNS
scaled anamorphically

FTR Purpose
Syntax

Input
Parameters

Response
Example

Notes

Specify the fiering value viaving parameter
FTRfilter

FLOAT filter
The filtering value

0 FTR=-155

FTRsharpens or blurs the image depending ondhesxchoserA value of
0 neither sharpens nor blu¥alues greater than 0 sharpen, whiéres
smaller than 0 bluiSee section 7.2.2 of the FlashPix Speatfon \ersion
1.0 for more information.
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CTW Purpose
Syntax

Input
Parameters

Response
Example

Notes

Specify the colotwist viewing parameter

CTWA; ;A 15,...A

FLOAT A;;.A 44
The values for the matrix. The matrix i%4} as follows:

A1
As1
Az
Aqq

0 CTw=1.1,0,0,0,0,1.1,0,0,0,0,1,0,0,0,0,1

A1z
Ao
Az
Ag2

34.A 44

A1z
A3
Agz3
Ag3

CNT Purpose
Syntax

Input
Parameters

Response
Example

Notes

Specify the image contrast adjustment
CNT=contrast
FLOAT contrast

The contrast value

0 CNT=0.9

CNT may be used for contrast adjustméntalue of 1.0 indicates no
contrast change. See 7.2.5 FlashPix Spetifin \ersion 1.0.

Version 1.0

Q|_T Purpose
Syntax

Input
Parameters

Response
Example

Notes

Specify the JPEG ‘(Factor to use for JPEG images

QLT=quality
INT quality

A quality factor between 0 and 100

0 QLT=95

This is the 'Q'dctor of the JPEG compression applied after image
composition and all other transfornf$he defiition of this Q &ctor is
implementation specifi
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CIN Purpose

Syntax

Input
Parameters

Response
Example

Notes

Specify the compression group izdeaumber to use when creating a

composed image via ti&/Tcommand
CIN=index

INT index
The index of the compression group to use

0 CIN=2

If no CIN is speciféd, the semr may choose a compression group as

appropriate.

ICC Purpose
Syntax

Input
Parameters

Response
Example

Notes

Specify the ICC profé
ICC=length , data

INT length
The length of the following ICC profile data

STREAMdata
The ICC profile stream

34

AFN Purpose
Syntax

Input
Parameters

Response

Example

Notes

Specify amAffine Transform to apply to the image
AFN:A_Zl ,A 1D1eeer A 34,A 44

FLOAT A;;.A 4
The values for the matrix. The matrix is4tas follows:

Air A Az Ay
Aor A Az Ay
Az1 Agx Azz Az
Air A Az Ay

UJ AFN=0.86,-0.49,0,0.35,0.49,0.86,0,-
0.3,0,0,1,0,0,0,0,1
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ROI Purpose Specify the rgion of interest in resolution-independent coordinates
Syntax ROI=left,top, width, height
Input FLOAT left
Parameters The left coordinate of the region. Valid values are between 0 and Rs, the
aspect ratio of the source image
FLOAT top

The top coordinate of the region. Valid values are between 0 and 1

FLOAT width
The width of the region. Valid values are between 0 and Rs, the aspect
ratio of the source image

FLOAT height
The height of the region. Valid values are between 0 and 1

Response
Example 0 ROI=0.1,0.23,1.2,0.56
Notes TheROI specifes a rectangle of non-transparent image équplying the

ROl is like
doing the follaving steps in Photoshop:

1. Create a ng image the same size as the source iniBHgis.image will
represent th&OI.

2. Fill the entire image with transparent (blackiis represents the
portion of the source image that is outsideRg.

3. Fill the portion of the image that is inside ®@I with white.
4. Multiply the nev and the source images together

Neither the size nor the aspect ratio of the image bhanged.
Conceptuallythe “whole image” is still the same sizef Ipart of it is
transparent.
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RAR Purpose
Syntax

Input
Parameters

Response
Example

Notes

Specify the result aspect ratio
RAR=ratio

FLOAT ratio
The ratio of the image width to its height

0 RAR=15

The result image is ded to be that portion of the output coordinate space
with a top left corner at (0,0) and a bottom right corner at (RAR,RAK

isn't set the bottom right corner is (Rs,1), where Rs is the source aspect
ratio. Pixels outside this result rectangle are to be considered transparent.

RARmust be positie and non-zero.
Note: Rs indicated the source image. S€¢ fer more information.

36

RST Purpose
Syntax

Input
Parameters

Response
Example

Notes

Resets the moddis of the composed image command
RST=modifier]* modifier]

COMMANIModifier
The modifier to be reset

0 RST=AFN

The afected modiférs are those iBection2.2.1.2(minusRSTitself). The
modifier “*” indicates all modifers are reset.
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RFM Purpose

Syntax

Input
Parameters

Response
Example

Notes

Rotate the image by 90, 180, or 27@mies counterclockwise and/dpfl
(mirror) about horizontal orertical axis. Rotation is performeaddf, then
Flip.

RFM=otf fiip]

INT rot
The desired rotation; restricted to 0, 90, 180, or 270

INT flp
The desired mirror axis; restricted to 0 (horizontal) and 90 (vertical),
none if not present

0 RFM=90

The axs are devied from mathematic ceantions and not clocks or maps,
hence 0 is horizontal and rotation is counterclockwise.

Version 1.0

WID Purpose
Syntax

Input
Parameters

Response
Example

Notes

Specify the width in pigls of the composed image
WID=width

INT width
The desired width in pixels

U wiD=100

If WIDis used without aRElI modifier, the height of the image is
determined by the aspect ratio.
Legal WIDvalues must be 1 or greater

There is no defult forWID.
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HEI Purpose
Syntax

Input Parame-
ters

Response
Example

Notes

Specify the height in pels of the composed image
HEI= height

INT height
The desired height in pixels

0 HEI=200

If HEI is used without &ID modifier, the width of the image is
determined by the aspect ratio.

Legal HEI values must be 1 or greater

There is no defult forHEI.

The following table shars the required objects referenced in both the client request and
sener response. Multiplealues returned by an object are separated by a single space.
Objects alvays bgin with the object label.

Editor's Note: There is currently work underway to provide detailed definitions regard-
ing the FlashPix Architecture, including additional information on contrast, color-twist,
and sharpening operations.
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2.3 Object Ref erence

Version 1.0

1P Purpose
Syntax

Input
Parameters

Response

Example

Notes

Describes the major and minagrgion of this protocol
IIP, version

FLOAT versiom
The version of the protocol requested by the client

IIP:  version
FLOAT version
The revision of the protocol implementation

0 OBJ=IIP,1.0
g 1P:1.0

This object should be present in all requests, and is returned with an
response which folles the opening of a connection to the serior

HTTR, this implies that this object is present with in all requests and
responses; in soeks, it should be present only in the initial request and
response.

IIP allows a client to inform a seev of the ersion of this protocol that it
implementsThe serer may at its option, communicate at thersion
requested, or specify that it will communicate a¢esion diferent (greater
or less than) from the client.

If this object is ommitted from a request, an error response (error class 3,
error code 1) will be generated by the serv
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lIP-server Purpose Describes theendor ID and seer capabilities
Syntax lIP-server
Input
Parameters
Response lIP-server: vendor 1*( .capabs)
INT vendor

The ID of the vendor

INT capabs
One or more bitmasks describing the capabilities of the server

Example 0 OBJ=lIP-server
O lIP-server:999.7

Notes The frst parameter dfP-server object indicates the sewextension
vendor ID.Vendor ID5 assigned currently are listeddnnex 1.Vendor ID
255 is resemd for “unregistered endor’ Vendor ID 999 is reseed for
“experimental”, either may be used byane.

The second parameter for fffe@Server  object indicates the sew
capabilitiesThis integer \alue is a bit-masid flag \alue, and the bit
designations for certain capabilities are spedifnAnnex 4. The bit fields
are expressed as a sequence of little-endian byies.least signifiant 8
bits are reseed for common use, and other bits may be usedhgiars
for private options.

Basic-info Purpose A cornvenience meta-object which returns basic eeand image

information.This label returns all of the folldng objects:
P lIP-server Colorspace,**
View-info Max-size Resolution-number

Syntax Basic-info

Input

Parameters

Response refer to each label.

Example

Notes
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OBJ Purpose

Syntax

Input
Parameters

Response
Example

Notes

A corvenience meta-object which returnswieg parameter information.
This label must return the folldng objects or indicate that the objects do
not &ist via the proper error response:

Filtering-value Color-twist Contrast-adjust
ROI Affine-transform Aspect-ratio
View-info

refer to each label.

Sectionl.6 describes the proper error response for requests toxigiare
objects. Eery request for an object mustkaa paired response.

Version 1.0

Max-size Purpose
Syntax

Input
Parameters

Response

Example

Notes

Describes the maximum width and height of the source (pre-transformed)
image

Max-size

Max-size: width  height
INT width
The width in pixels of the image at the highest resolution

INT height
The height in pixels of the image at the highest resolution

[0 OBJ=Max-size
0 Max-size:1024 768
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Resolution- Purpose Describes the number of resolutionsitable in the image
number Syntax Resolution-number
Input
Parameters
Response Resolution-number: res
INT res

The number, indexed from 1, of available resolutions in the FlashPix file

Example 1 OBJ=Resolution-number
[l Resolution-number:7

Notes
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Colorspace Purpose

Syntax

Input
Parameters

Response

Example

Notes

Describe the colorspace and channel assignment for the image or optional
sub-image

Colorspace, res|[, sub]

RANGEres
The resolution or range of resolutions for which to return colorspace in-
formation

RANGEsub
The sub-image or range of sub-images for which to return colorspace in-
formation

Colorspace, res,subim:clb pmo colspc  numpla 1*(SP
plane)

RANGEres
The resolution number of the image for which the colorspace is speci-
fied

INT subim
The sub-image of the image for which the colorspace is specified, in-
dexed from O

INT {0, 1} clb
Indicates whether the colorspace is calibrated

INT {0, 1} pmo
Indicates whether the opacity has been premultiplied

INT colorspace
The colorspace information

INT numPla
The number of planes in the image

INT plane
Color description for each plane

[0 OBJ=Colorspace,0-3,1
[0 Colorspace,0,1:0023012
(] Colorspace,1-3,1:0033012

The color spaces are enumerated in detail in section Ill 3.1.5.2 of the
FlashPix Specifiation \ersion 1.0. NRGB is dafilt. If sub-image is not
specifed the dedult is the primary sub-image. If ranges are spatifie
number of colorspaces returned is the count of the resolution range times
the count of the sub-image range.

The example describes an image in which the base resolution is PhotoYCC
and the higher resolutions (1-3) are NRGB.

Several groups containing identical data may be returned using a range for
the index.
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Comp-group Purpose
Syntax

Input
Parameters

Response

Example

Notes

The compression headers for the type and indices sgkcifi
Comp-group, type , index
INT type
The type of compression group to return
RANGEindex
The group’s index or range of indices to return

Comp-group, type,index/length:data
INT type
The type of compression group

RANGEI/ndex
The index of the compression group

INT length
The length of the following data

STREAMdata
The compression group. This stream will be null for types 0 and 1

[0 OBJ=Comp-group,2,*
[l Comp-group,2,0/562:<binary>
Compression groups mayveanon-sequential indices from 1-255.

See section 4.1.2 of the FlashPix Speatfon \ersion 1.0 for compression
types. See table 3.9 in the FlashPix SpeatifbnV1.0 for a description of
the JPEG abbwéated header table.

Note the single color compression type encodes the color returned as a four
byte field

(returned as 8HEX) in the compression subtype, with null tile data. (see
commandrlIL, above).

The xample shws a request for all JPEG compression tables.

Several groups containing identical data may be returned using a range for
the index.

SeeSection3.4, Annex 4 Compressioitypes, for more detailed
information.
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ROI Purpose

Describe the gion of interest

Syntax ROI
Input
Parameters
Response ROI: left top width height
FLOAT left
The left coordinate of the region
FLOAT top
The top coordinate of the region
FLOAT width
The width of the region
FLOAT height
The height of the region
Example J OBJ=ROI
0 ROI:0.50.1011.20.745
Notes
Affine-transform Purpose Describe the #ifne transform
Syntax Affine-transform
Input
Parameters
Response Affine-transform:A 1m1ADLAI3 A pABAL
FLOAT A;7.. A 44
The values for the matrix. The matrix i&4 as follows:
A1 Az Az Ay
Axr A Az A
A1 Azz Agz Agy
Al A Az Ay
Example [0 OBJ=Affine-transform
U Affine-transform:0.86-0.4900.350.490.860-0.3
00100001
Notes The de&ult matrix of

1 0 0 0
0 1 0 0
0 0 1 0

0 0 0 1
represents a null transform.
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Aspect-ratio Purpose

Describe the result aspect ratiowieg parameter

Syntax Aspect-ratio
Input
Parameters
Response Aspect-ratio: ratio
FLOAT ratio
The aspect ratio of the image
Example [1 OBJ=Aspect-ratio
[l Aspect-ratio:1.5
Notes The aspect ratio is the ratio of image width to image height.
Contrast-adjust Purpose Describe the contrast adjustmeatue
Syntax Contrast-adjust
Input
Parameters
Response Contrast-adjust: value
FLOAT value
The contrast adjustment value for the image
Example [0 OBJ=Contrast-adjust
[l Contrast-adjust:0.5
Notes A value of 1.0 indicates no contrast change. See 7.2.5 FlashPix v1.0.
Fi|tering-va|ue Purpose Describe the fiering \value vieving parameter which sharpens or blurs the
image
Syntax Filtering-value
Input
Parameters
Response Filtering-value: value
FLOAT value
The filtering value for the image
Example (1 OBJ=Filtering-value
[l Filtering-value:9.8
Notes A filtering value of 0 represents no sharpening or blurring.
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Color-twist Purpose

Describes the color twist matrix which mod#dithe tone and colors of the
image

Syntax Color-twist
Input
Parameters
Response Color-twist:A 11 A 12 A 13 WA 42 A 43 A 44
FLOAT A;;..A 44
The values for the matrix. The matrix i&4 as follows:
A Az Az Ay
Aor Az Az Ay
A1 Azz Agz Agy
A A Az Ay
Example [0 OBJ=Color-twist
U Color-twist:1.1,0,0,0,0,1.1,0,0,0,0,1.1,0,0,0,0,1
Notes
File-class-id Purpose The Class-ID of the imagddi
Syntax File-class-id
Input
Parameters
Response File-class-id: id
CLASSID id
The ID of the file
Example [0 OBJ=File-class-id
0 File-class-id:{56616700-c154-11ce-8553-
00aa00al1fo5b}
Notes Returns the “clipboard format™did of the OLE Structured Storage in the

comp-obj stream. If thel& does not hae a comp-obj stream or if the
“clipboard format” feld is not set, the sesw should return an appropriate
class ID for the type of the speeii fie.
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[IP-socket Purpose
Syntax

Input
Parameters

Response

Example

Notes

Describes the address and port for sbdlased communications

IIP-socket

lIP-socket: URI
URI URI
The URI of the server socket. A port number will often be required

[0 OBJ=lIP-socket
] llP-socket:207.88.16.75:8080

Unless confjured to specifially omit this object, a seev will always

return this information within a request Basic-info . Although a

sener may not itself support soekbased connections, this object may be
returned to praide for rendezous with alternate seevs.

This object is neer returned via a soekconnection.

48

Summary-info Purpose

Syntax

Input
Parameters

Response
Example

Notes

A corvenience meta-object which returns image informatiduis label
returns the follwing optional objects:

Title Subject Author
Keywords Comments Last-author
Rev-number Last-sae-dtm Edit-time
Last-printed Create-dtm App-name
File-class-id

Summary-info

refer to each label.

© 1997 Hewlett Packard Company, Live Picture, Inc., and Eastman Kodak Company Version 1.0



Section 1: Reference

Copyright Purpose
Syntax

Input
Parameters

Response

Example

Notes

An object which returns cgpight information about the imagéhis
should include thewaner of the copright.

copyright

Copyright/  length : string
INT length
The length of the following data

STREAMstring
The copyright information

[0 OBJ=Copyright
[ Copyright/90:The Forbin Project, 1978, all rights
reserved

This object corresponds to the @aght message property in the
intellectual property group property set in a Flashmex fi

As stated in th&ection2.1, all strings are represented as UnicAdes
inter-character nulls hee been remeed from the gamples in this
document.

Title Purpose
Syntax

Input
Parameters

Response

Example

Notes

The title of the image
Title

Title/  length : string
INT length
The length of the following data

STREAMSstring
The title data

0 OBJ=Title
0 Title/16:The Moon
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Subject Purpose The subject of the image
Syntax Subject
Input
Parameters
Response Subject/  length : string
INT length
The length of the following data
STREAMstring
The subject data
Example 0 OBJ=Subject
[0 Subject/26:Lunar Eclipse
Notes
Author Purpose The author of the image
Syntax Author
Input
Parameters
Response Author/  length : string
INT length
The length of the following data
STREAMstring
The author data
Example [0 OBJ=Author
[ Author/22:Buck Rogers
Notes

50 © 1997 Hewlett Packard Company, Live Picture, Inc., and Eastman Kodak Company Version 1.0



Section 1: Reference

Version 1.0

Keywords Purpose The keywords of the image
Syntax Keywords
Input
Parameters
Response Keywords/ length : string
INT length
The length of the following data
STREAMstring
The keyword data
Example 0 OBJ=Keywords
[0 Keywords/18:Astronomy
Notes
Comment Purpose The comment of the image
Syntax Comment
Input
Parameters
Response Comment/ length : string
INT length
The length of the following data
STREAMSstring
The comment data
Example [0 OBJ=Comment
0 Comment/O:
Notes This example shars correct response for axigting object with empty

content.
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Last-author Purpose The last author of the image
Syntax Last-author
Input
Parameters
Response Last-author/ length : string
INT length
The length of the following data
STREAMstring
The last-author data
Example 0 OBJ=Last-author
0 Last-author/22:Buck Rogers
Notes
Rev-number Purpose The revision number of the image
Syntax Rev-number
Input
Parameters
Response Rev-number/ length : string
INT length
The length of the following data
STREAMstring
The revision number data
Example [0 OBJ=Rev-number
U Rev-number/3:5.0
Notes
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Edit-time Purpose

The edit time of the image

Syntax Edit-time
Input
Parameters
Response Edit-time: date
DATE date
The editing time
Example (] OBJ=Edit-time
U Edit-time:Wed, 26 Jun 1996 14:50:39 -0700
Notes
Last-printed Purpose The Last-printed time of the image
Syntax Last-printed
Input
Parameters
Response Last-printed: date
DATE date
The time of last printing
Example (1 OBJ=Last-printed
[ Last-printed:Wed, 26 Jun 1996 15:01:11 -0700
Notes

Create-dtm Purpose
Syntax

Input
Parameters

Response

Example

Notes

Version 1.0

The creation time of the image

Create-dtm

Create-dtm:  date
DATE date
The creation date and time

[0 OBJ=Create-dtm
0 Create-dtm:Wed, 26 Jun 1996 14:50:39 -0700
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Last-save-dtm Purpose
Syntax

Input
Parameters

Response

Example

Notes

The time of last sa& of the image

Last-save-dtm

Last-save-dtm: date
DATE date
The time of last save

[1 OBJ=Last-save-dtm
[0 Last-save-dtm:Wed, 26 Jun 1996 14:50:39 -0700

54

App-name Purpose
Syntax

Input
Parameters

Response

Example

Notes

© 1997 Hewlett Packard Company, Live Picture, Inc., and Eastman Kodak Company Version 1.0

The name of the authoring application for the image

App-name

App-name/ length : string
INT length
The length of the following data

STREAMSstring
The name of the authoring application

[l OBJ=App-name
O App-name/30:Picture Perfect
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|CC_profi|e Purpose The ICC profie specifed
Syntax ICC-profile
Input
Parameters
Response ICC-profile / length : data
INT length
The length of the following data
STREAMdata

The ICC profile data

Example 0 OBJ=ICC-profile
[0 ICC-profile/8048:<data>

Notes If no ICC profile exists, the appropriate error is returned.

This command should return the ICC pliefiata onlyln FlashPix, this
requires the 28 byte header to be stripped.

The ICC (International Color Consortium) piefis a standard for color

processingThis profie defnes a map from the color space of the image
data to one of the ICC deéd interchange color spac&sis allovs ary
system that uses ICC compliant color management to transform the data
into ary device color space (li& monitors or printers) for which a prefi
exists. For more information on the ICC, ICC prief, and some color
managent scenarios, see the ICC web site, http://esiovory/.

[IP-opt-comm Purpose Retrieve supported optional commands from a serv
Syntax lIP-opt-comm
Input
Parameters
Response lIP-opt-comm:*  label
NAME label

A space-delimited list of the optional commands supported

Example [0 OBJ=IIP-opt-comm
O 1IP-opt-comm:CVT

Notes Optional capabilities may also be indicated inltReserver object.

This object is intended to allosener implementations to implement a
superset of the commands spedfin this document.
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IIP-Opt-Obj Purpose Retrieve supported optional object labels from a serv
Syntax lIP-opt-obj
Input
Parameters
Response lIP-opt-obj:* label
NAME label

A space-delimited list of the optional objects supported

Example 1 OBJ=lIP-opt-obj
[ lIP-opt-obj:last-printed

Notes Optional capabilities may also be indicated inltReserver object.
The labels returned areailable for the specifiimage.

This object is intended to allosener implementations to implement a
superset of the objects speeifiin this document.
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Security Purpose
Syntax

Input
Parameters

Response

Example

Notes

Indicates whether each tile in the spedifresolution teel(s) is locled or
unlocked

Security,res

RANGEres
The resolution or range of resolutions for which to retrieve indices

Security,res/length: map
INT res
The resolution level

INT length
The length of the following data

STREAMmap
The bitmap of secured tiles

[l OBJ=Security,*

Ll Security,2/2:<bitmap>
0 Security,1/1:<bitmap>
00 Security,0/0:

The format of the returnadue is a bitmap padded to the nearest byte
boundaryIf a bit is ‘1’ then the corresponding tile is leak The least
significant bit in the fist byte of the bitmap corresponds to tile number ‘0’
of resolution lgel n.The most signifiant bit in the fist byte corresponds
to tile number ‘7', etc.

The security object identds those tiles which are loatt and require
additional authorization. No mechanism is spedifior authorizing tile
access and it is presumed that this is handittreal to the IIPIf a request
is made for a security object for which all tiles are undackhen the
return\alue is null. If multiple resolution layers are completely undaf;la
resolution range can be spegifi For example, if the fist five levels are
unlocked, a alid response is:

Security;0-2/0:

In the ékample, the lavest resolution kel (containing only one tile) has no
security restriction. Equalently, one null byte could be sent. Resolution
level 1 and 2 hee security bitmaps.d¥ resolution leel 1, there are a
maximum of 4 tiles in thisxample, implying that a single byte is sent in
which the lever four bits are usedoFresolution lgel 2, there are up to 16
tiles requiring tva bytes for a bitmap.
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Comple x Image Objects

Complex image objects should be supported by sergupporting FlashPix images.
While this data is generally accessible via other objects, arsamd client which both
implement structured storage cafi@éntly use these objeciBhere are security
considerations garding access to structured storage streams.

These objects refeoften in detail, to the structured storage model used by the FlashPix
format. Structured storage is detailed\ppendixA of the FlashPix Specifation

version 1.0. In brief, structured storage implements a compound object storage model. It
may be thought of as “ddisystem within al@”. A file in structured storage contains

two kinds of objects; storages and streafiie storages are analogous to directories
containing fies.The streams are akin tdefs.A storage may contain storages and/or
streamsThe storages within a FlashPilefmay be naigated with the commands in

this section, and the data in streams within the storages accessed.

Property sets are streams that contain tagged dataags are the property ID5s.
binary specifiation of property sets is contained in secfiagb of the FlashPix
Speciftation \ersion 1.0.

Streams can lva maly different kinds of information in thenthe Class ID of the
stream identigés the type of information it contains.

These objects puide for access to resourcesbed those defied in the FlashPix 1.0
Speciftation, such as FlashPief§ with extensions.
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Property Purpose
Syntax

Input
Parameters

Response

Example

Notes

Retrieve the data for the indicated Property

Property, name propertya [- propertyb ]

T*UCHAR name
The name of the property set. This name must be represented using x-
url-encoding

PID propertya
The property ID of a single property, or the starting property of a se-
quential range

PID propertyb
The property ID of the terminating property of a sequential range

Property, name,property | length : data

1*UCHARname
The name of the property

PID property
The property ID of the property

INT length
Length in bytes of data

STREAMdata
Requested property as binary data

(1 OBJ=Property,%05Image%20Info,22000000-22000004

[ Property,%05Image%20info,22000000/52: data CRLF
[l Property,%05Image%20info,22000001/48: data CRLF
[ Property,%05Image%20Info,22000002/64: data CRLF
[0 Property,%05Image%20Info,22000003/20: data CRLF
[0 Property,%05Image%20Info,22000004/132: data CRLF

A range of requests is returned with multiple Property returns.

Property streams are a special case of the more general Structured Storage
streamThey are identifed by arASCII Ctrl-E beginning the stream name.

This object contains the Property data directiyacted from the FlashPix
file as a SERIALIZEDPRPERYVALUE structure. No byte-switching or
other pre-processing is performed. See Seétiarl.3 in the FlashPix
Speciftation 1.0
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Render-path

Purpose

Syntax

Input
Parameters

Gets the ‘Renderingaths’for the image

In a FlashPix fe, a Rendering path is a set of strehwisich describe the
relationship of an image to its rendering informatidrizlashPix image
may hae multiple rendering path§heRender-path  object returns
only the rendering paths referred to in Yisible Outputs property in the
Global Information property set.

Data within each stream in a rendering path may point to one or more other
streams. In a netwk ervironment, it is undesirable to revea stream,
interpret its relationship, and retr@esubsequent streanihis object is
intended to allev the serer to traverse the rendering path stream
relationship and return all pertinent streams at once.

A FlashPix fie contains a transformation graph that spesifiev one or

more source image objects are transformed and combined to produce one
or more resulfThe graph may he discontinuous sections.FlashPix fie

also specits a list of nodes in the graph that arertly” of being

considered the “results” of the graph (visible outputs).

This object returns all nodes in the graph that ar@\red in producing the
named results. Nodes that are neblaed in producing the named results
are not returnedyen if they are part of a branch of a returned path.

For example, a FlashPixI& names noda as a visible outpuf is

produced by putting image C through transform B. Node D is produced by
putting image C through a éifent transform, ERender-path  would

returnA, B and C only
C-B—A
D

E is in the rendering path “referred” to indirectly by the visible output
(entry forA), but since E is not directly referenced, E should not be
returned.

If a FlashPix fie names nodes and D as visible outputs, Rendegath
would returrA, B, C, D, and E.

Render-path,[sub,] mask

INT sub
The sub-image for which to return the rendering path

1HEX mask
A bitwise mask specifying the type(s) of information to return. The bits
in the mask are defined as:

0x01 global information property set
0x02 transform property set(s)

0x04 data object property set(s)
0x08 operation property set(s)
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Response Stream, naméd length : data
PARAMNAME name
Name of stream

INT length
Length of bytes of the data

STREAM data
The requested stream

Example [l OBJ=Render-path,7
[0 Stream,%05Global%20Information/139: data CRLF
0 Stream,%05Data%200bject%20000001/103: data CRLF
[0 Stream,%05Data%200bject%20000002/143: data CRLF
[0 Stream,%05Data%200bject%20000003/99: data CRLF
[l Stream,%05Data%200bject%20000004/168: data CRLF
[ Stream,%05Transform%20000001/145: data CRLF
[0 Stream,%05Transform%20000002/206: data CRLF
Notes Multiple objects may be returned for a singgeder-path request.

The response is as if one or more stream objects had been requested.

1. Streams can contain entire property sets as sgriify arASCII Ctrl-E preceding the stream
name
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Stream Purpose
Syntax

Input
Parameters

Response

Example

Notes

Returns the data in the named stream from the current storage
Stream, namq ,byterange |

PARAMNAMBame
The name of the stream to return

RANGEDbyterange
A subset of the stream data to return. Byte ranges are indexed from 0O,
the first byte of the stream

Stream, name,offset | length : data
PARAMNAMEame
The name of the stream

INT offset
The offset in bytes from the start of the entire stream that the following
returned data contains. If no byterange was specified, this should be 0

INT length
The length of the following data

STREAMlata
The stream data

[1 OBJ=Stream,%050peration%20000001
[0 Stream,%050peration%20000001,0/253: data CRLF

Marny stream names contain characters which must be indicated using the
“escape” characteFor example, property-set stream names start with

\005. Note that the FlashPix Speddfiion uses “\005” to indicate octal
representation, and this document uses “%05” to indicate x-url-encoding
representation of theSCII Ctrl-E character

The serer may generate an error indicating that the stream could not be
returnedThe client may therefl back to the basic image commands in
order to fetch data from the FlashPie fi
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2.4 Optional Requests and
Obijects

2.4.1 Optional Requests

An optional request is composed of at least one optional command. Optional requests
may be supported by an IIP servihere are tw discowvery methods for support of
optional commands.

ThellP-server object contains adld for identifying capabilities. Public and
private capabilities including both commands and objects may be indicated using this
field (seesectionl.3 andSection3.4.)

ThellP-opt-comm  object may be requested to digepwhat optional commands are
available for a particular image resourtéis object consists of a space-delimited list of
all optional commands supportéddere is no internal mechanism for elaboration of the
details of these commandghe vendor ID in thdIP-server object disambiguates
optional command defitions; each @ndor assumes a name space.

A sener shall return an error statement when an unsupported commandvsdetei
sener may ignore the unsupported portion of an optional request and respond to the
supported portion of the request.

Some optional commands are defl inSection2.3.

2.4.2 Optional Objects

Objects embody all non-pek data from an IIP resource. Optional objects may be
associated with image resourcébellP-opt-obj object may be requested to
discorer what optional objects argalable.llP-opt-obj consists of a space-
delimited list of all optional object labels supported.

A sener shall respond to a request for an unsupported object with an appropriate error
response. Segectionl.6. Some optional objects are defd inSection2.3.
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Security
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251

2.5.2

Two aspects of security are addressed within IIP: access authentication and access
policy. Implementations are not describAdneans is praided to inform a client
regarding «isting tile resources which require authenticatfmerror response is
defined to inform a client garding authenticatioraflure.Access policies limiting
availability of data in IIP addressedefs are described.

Security issues in IIP velve upon tve features. First, a content pider may vant to

provide access to only a portion of an image. Since multi-resolution images are accessed
with 1IP, this pravides a method for aleing clients to preiew images at lv resolution
without alloving access at high resolution. Second, a contertdgaomay hae image

or non-image data in ddiaccessed by IIP not intended for open use. Some of the IIP
objects could inadartantly proide access to this information. Some guidance to

security concerns is primed.

Access A uthentication

Many resources on a netwk are only gailable to authenticated userhis

speciftation does not describe means to canfiuthentication and such methods are
out of scopeThe IIP does ddfie the Security objecthe Security object forms a
bitmap shaing the tile-by-tile aailability of a resolution layer in an image. Using this
object, a client can limit requests to unrestricted tiles if desitdd.would minimize
challenged ordiled requests.

If a restricted resource is requested, theeseskiould authenticate the client before
serving the requested datailEd authentication may be indicated using the IIP error
structure or (when appropriate) the HTTP error code resportseslP error structure
provides a fine granularity of response failure of a requestub requires the IIP client
to implement the error handlingdility.

No map of sailable meta-data is primed.

Access P olicy

A sener should not restrict access to objects required to areimage (such asffine-
transform) if the tile data isvailable.A sener may restrict access to other metadata
such as last-printed (foxample).

Access to objects may be dwfd on ap basis appropriate; access onafiame, object
name, or command name is possible. Certain particular issues arise when objects
referring to structured storage are made.

© 1997 Hewlett Packard Company, Live Picture, Inc., and Eastman Kodak Company Version 1.0



Version 1.0

Section 1: Reference

2.5.3 Direct Structured Stora ge Requests

IIP defnes seeral objects to prade direct access to structured stordageese objects
may be required by applications accessing resourcepiatitty defined in IIP lut
existing on a semr. Care should be tek to understand the implications of this access.
For example, a client with access toyastorage in a structured storade fiia the SDS
command and Stream object haeetive access to grresource in thelé which the
sener can openlhis will generally include all data in thesfi If a serer enables these
commands, all data in rffile accessible to the IIP senshould be consideredadlable

to a client. Implementor should be&vare that data not normally anticipated by a user
(such as old rasions in a document) can be contained iteadind potentially accessed
via SDSandStream if no policy is implemented.

A reasonable policin light of this is restriction of these IIP commands lesfof

certain types, namely FlashPibef. In a structured-storage based system, the class-id of
a file may be used to implement such a polikf access to certain parts of Flashpigdi

is to be restricted, it may be appropriate toydaccess to thesdds using Stream

objects.

All information needed to vie a “core” (V1.0) Flashpix ke (“core” refers to Flashpix
files without &tensions) can be obtained without using$iEScommand or the
Stream , Render-path , andProperty  objects.
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SECTION Annexes

3.1 Annex 1: Examples

This section contains geral xamples of Client-Sear communication using IIP
Although the gamples here are natleaustve, the do illustrate a signifiant number of
IIP transactrion cases.

In all examples, the HTT,Rind therefore MIME headers are notwhdor simplicity.

3.1.1 Basic Example

This ekample illustrates what may be an initial communication with sesérkie client

is explicitly asking forBasic-info  , as well as additionally requestiG@mp-group
andTitle objects. Note that the servdoes need to return Basic-info objects or error
objects for each object in tiBasic-info set.

O
FIF=Moon.fpx&OBJ=IIP,1.0&0BJ=IIP,1.0&
OBJ=Basic-info& 0OBJ=Comp-group,2,*&0BJ=Title

a

IIP:1.0CRLF

lIP-server:0.0CRLF

Max-size:1000 1000CRLF
Resolution-number:5CRLF
Colorspace,0-4,0:0 03301 2CRLF
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ROI:0 0 1.5 1.CRLF

Affine-transform:0.86 -0.49 0 0.350.490.86 0-0.300 1
0000 1CRLF

Aspect-ratio:1.5CRLF

Error/19:3 3 Filtering-valueCRLF

Error/15:3 3 Color-twistCRLF

Error/19:3 3 Contrast-adjustCRLF

Comp-group,2,0/785: data CRLF

Title/38:the moon in the skyCRLF

The client nav requests image tiles: 1 tile from resolution 2, and a range of tiles from
resolution 3.

g
FIF=Moon.fpx&OBJ=IIP,1.0&TIL=2,44&TIL=3,0-1

O

IIP:1.0CRLF

Tile,2,44,0/12296: data CRLF
Tile,3,0,0/980: data CRLF
Tile,3,1,0/1011: data CRLF

Comple x Object Example

The client is interested in obtaining the goght information associated with the
image.This information is contained in the Image Info property set. Note that property
set names must be x-url-encoding encoded.

O
FIF=Moon.fpx&OBJ=IIP,1.0&PTY=%05Image%20Info,
22000000-22000004

O

IIP:1.0CRLF

Property,%05Image%?20Info,22000000/33: data CRLF
Property,%05Image%?20Info,22000001/121: data CRLF
...etc...
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3.1.2.1 CVT Request Example

In this example, the client wishes tovethe serer perform the rendering operation and
return the image as a composite JFIF image. Note that the image is returned under its
own MIME type.

g
FIF=moon.fpx&OBJ=IIP,1.0&RGN=150,0,0,0.3,0.2&CVT=JPEG

0
Content-type:image/jpeg
Content-length:495234
<JPEG Data Stream>

3.1.3 Sockets Examples

Below is an @ample scenario depicting the establishment of aestdiksed connection.

O
http://www.somewhere.com/cgi-bin/server?FIF=picture.fpx&
OBJ=IIP,1.0

O

1IP:1.00CRLF

IIP-server:1.12CRLF

IIP-socket:10.1.1.1:9999CRLF

Max-size:3072 2048CRLF

Resolution-number:7CRLF

Colorspace,0-5,0:0 03301 2CRLF

Filtering-value: .OCRLF

Color-twist: 1.000001.000001.00000 1.0CRLF
Contrast-adjust:1.2CRLF

ROI: 0 0 1.500000 1.0CRLF

Affine-transform: 1.000001.000001.00000 1.0CRLF
Aspect-ratio:1.500000CRLF

The client then opens a connection to address 10.1.1.1, port 9999 and requests tiles.
Since the connection is not closed between requestidPthebject is returned only
once:

g
IIP=1.0CRLF

U
IIP:1.00CRLF
OK

END
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O
FIF=picture.fpxCRLF

g
OK
END

g
TIL=2,1-2CRLF

g

Tile,2,0,1/2784: data CRLF
Tile,2,0,2/3157: data CRLF
END

Based on the compression subtype data contained in the tiles returned, the wlient no
requests a Comp-group object:

O
OBJ=Comp-group,2,1

O
Comp-group2,1/574:  data CRLF
END
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3.2 Annex 2: Vendor ID’ s

A server vendor may choose to be identified through the vendor ID. The following ven-
dor ID's are assigned. Assignments can be registered by making a request to the editors

of this document at the E-mail addresspageii. 255 and 999 vendor ID values may be
used without restriction or registration.

ID Vendor

0 Hewlett-Packard Compan

1 Live Picture, Incorporated
Eastman Kdak Compan

255 unregistered endor

999 experimental serr
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3.3 Annex 3. Server Capability
Table

A server may optionally provide capabilities outside the baseline Internet Imaging Pro-
tocol capabilities. The availability of these capabilities is indicated through the integer in
thellP-server capabilities field. The following capabilities are defined:

Capability BIT Description
CVT-JPEG 0 Return a single-keel stitched JFIF image
MIME type image/jpg.
CVT-FPX 1 Return the FlashPixIé.
MIME type image/vnd.fpx.
CVT-MJPEG 2 Return a JFIF image with tHeansform composed image

command modiéirs (seeection2.2.1.9 applied.This bit
indicates the capability of the sento process the image and
return a ne/ data stream representing le ftontaining the
processed image.

MIME type image/jpg.

CVT-MFPX 3 Return a FlashPix image with thieansform composed image
command modiéirs (se&ection2.2.1.9 applied.This bit
indicates the capability of the sento process the image and
return a ne data stream representing le iontaining the
processed image.

MIME type image/vnd.fpx

CVT-M2JPEG 4 Return a JFIF image with the General composed image
command modiéirs (se&ection2.2.1.9 applied in combination
with the fle-based vier transforms and other supported
transformsThis bit indicates the capability of the serto
process the image and return avrata stream representing a|
file containing the processed image.

MIME type image/jpg.

CVT-M2FPX 5 Return a FlashPix image with the General composed image
command modiérs (se&ection2.2.1.9 applied in combination
with the fle-based vie transforms and other supported
transformsThis bit indicates the capability of the sernto
process the image and return svrdata stream representing a
file containing the processed image.

MIME type image/vnd.fpx

JTL 6 Return a single square tile as a JFIF image.

For example, the integer 21 (binary 010101) indicates the server can return a JPEG image
using a compression group selected by the client.
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3.4 Annex 4: Compression Types

Prepended to the data returned frola command are 8 bytes containing the compres-
sion type and subtype information for that tile.

The compression Type is a 32 bit unsigned INT, where the following values are defined:

Field Value Meaning

0x0 Uncompressed data

0x1 Single color compression
0x2 JPEG compression
OXFFFFFFFF Invalid Tile

For Uncompressed data (compression type 0x0) or Invalid Tile (compression type
OxFFFFFFFF) the compression subtype is unused and must be zero.

For Single color compression (compression type 0x01) the compression subtype contains
the actual color of all pixels in the tile. Individual channel values are stored in little-en-
dian format, in the same order and bit-depth as specified by the sub-image color and sub-
image numerical format properties, aligned to the Oth bit of the field (see Section 3.1.5.3
of the FlashPix specification, Version 1.0)

Compression Color
/ Type Field \
alsf2]i8]7]6[5

For JPEG compression (compression type 0x2), the bytes each represent a separate field.
The data contained in these 8 bytes is organized as follows:

Compression, Compression
/ Type Subtype \

4]212]1/8]7/6]5]

Interleave Type

Chroma Subsampling
Internal Color Conversion
JPEG Table Selector

Compression types of None, Single-color, and JPEG are the only compression types sup-
ported in version 1.0 of IIP. Other compression types may be added in future versions.
Compression type values of 0x0 to Ox7FFFFFFF are reserved.
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3.5 Annex 5: Color space
Definitions

74

The Colorspace object returns a list of color space parameters for the resolution and sub-
image specified. The colorspace information, an integer, has the following interpretation:

Field Value Meaning

0x0 Colorless
0x1 Monochrome
0x2 PhotoYCC
0x3 NIF RGB

The exact definition for the above color spaces can be found in the FlashPix specifica-

tion, Version 1.0.

Each colorspace object returns image plane number assignments which map the image

planes to color specifications. The mapping is as follows:

Colorspace Field Value Meaning
Monochrome 0x0 Monochrome
PhotoYCC 0x0 Luminance
0x1 Chrominance 1
0x2 Chrominance 2
NIF RGB 0x0 Red
0x1 Green
0x2 Blue
All OX7FFE Opacity

Editor's Note: A brief description of the colorspace definitions will be added here.
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