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Chapter 1

Introduction to Xcms

The X protocol defines colorsin terms of RGB values. Unfortunately, this form of color specificationis
device-dependent. In other words, rendering an RGB value on differing output devices typically resultsin
different colors. Xcms, an enhancement to Xlib, is proposed for X11 Release 5. This enhancement pro-
videsameansfor X clients to specify color in device-independent form. As proposed, the Xcms APl rou-
tines will be part of Xlib, not a separate library.

To provide an introduction to Xcms, this chapter discusses:

. Overview of Xcms

. Color Specification

. Color Strings

. Color Gamut Mapping

. Color Conversion Context
. Errors

. Extensibility

1.1. Overview of Xcms

Xcms provides the ability for X clients to specify color through specifications based on device-independent
color spaces derivable from CIEXY Z. Xcms does not require extension of the X protocol therefore, when
necessary, these color specifications are transparently converted to RGB within the client.

The primary routinesin the Xcms APl are those shadowing routines existing in Xlib, Version X11 Release
4, that query and modify the contents of colormaps. Viathese primary routines, the X client can specify the
format of returned color specifications resulting from colormap queries, and specify colorsto storein the
colormap with color specification formats based onthe CIE XYZ, xyY, L*u*v*, and L*a*b* color
spaces as well as the TekHV C color space for any specified white point.

Because a specified color may be outside the color gamut of the target Screen, Xcms allows gamut
compression. In addition, Xcms allows the shifting of colors based on the difference between the white
point inherent to the Screen and the white point associated with the color specification.

1.2. Color Specification

Xcms alows you to specify color via various device-independent forms as well as in device-dependent
RGB formats. The device-independent formats provided support color specificationin the CIE XY Z, xyY,
uv'Y, L*a*b*, and L*u*v* color spaces aswell asthe TekHV C color space. Color specifications are
stored in an XecmsColor structure containing a union of substructures, each supporting color specification
encoding for aparticular color space. Likethe XColor structure, the XcmsColor structure contains pixel
and color specification information (spec member in the XcmsColor structure).
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typedef unsigned long X cmsColorFormat; /* Color Specification Format */

typedef struct {
union {
XcmsRGB
XcmsRGBi
XemsCIEXYZ
XcmsCIEuvY
XemsCIExyY
XcmsCIELab
XcmsCIELuv
XcmsTekHVC
XcmsPad
} spec;
XcmsColorFormat
unsigned long
} XcmsColor;

Because the color specification can

RGB;
RGBi;
CIEXYZ;
CIEuvY;
CIExyY;
CIELab;
CIELuv;
TekHVC;
Pad,

format;
pixel;
[* Xcms Color Structure */

be encoded for the various color spaces, encoding for the spec member

isidentified by the format member which is of type XcmsColor Format. The following macros define for-
mats registered with the X Consortium.

#define X cmsUndefinedFormat

#define XcmsCIEXY ZFormat
#define XcmsCIEuvY Format
#define XcmsCIExyY Format
#define XcmsCIEL abFormat
#define XcmsCIEL uvFormat
#define XcmsTekHV CFormat
#define XcmsRGBFormat
#define XcmsRGBiFormat

0x00000000

0x00000001 I* CIEXYZ*/
0x00000002 I* CIEuV'Y */
0x00000003 I* CIE xyY */
0x00000004 [* CIE L*a*b* */
0x00000005 [* CIE L*u*v* */
0x00000006 I* TekHVC */
0x80000000 I* RGB Device*/
0x80000001 I* RGB Intensity */

Note that formats for device-independent color spaces are distinguishable from those for device-dependent
spaces by the 32nd bit. If set, it indicates that the color specification isin a device-dependent form; other-
wiseit isin adevice-independent form. If the 31st bit is set, thisindicates that the color space has not been
registered with the X Consortium. Color spaces registered with the X Consortium will have the same for-
mat value across all systems. However, because formats for unregistered color spaces are assigned at run-
time they should be treated as private to the client. If referencesto an unregistered color space must be

made outside the client (for exampl

e, storing color specificationsin afile using the unregistered color

space), then reference should be made by color space prefix (see routines XcmsFor matOf Pr efix and
XcmsPrefixOfFor mat in Chapter 6, "Extension Functions'.

Data types that describe the color specification encoding for the various color spaces are defined below:

typedef double XcmsFloat;

typedef struct {
unsigned short red;

unsigned short green;

unsigned short blue;
} XcmsRGB;

typedef struct {
XcmsFloat red;
XcmsH oat green;
XcmsFloat blue;

[* 0x0000 to Oxffff */
[* 0x0000 to Oxffff */
/* 0x0000 to Oxffff */
/* RGB Device*/

/*0.0t01.0*/
/*0.0t01.0*/
/*0.0t01.0*/
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} XcmsRGBI;

typedef struct {
XcmsFloat X;
XcmsFloat Y
XcmsFloat Z;
} XemsCIEXY Z;

typedef struct {
XcmsHoat u_prime;
XcmsHoat v_prime;
XcmsFloat Y;

} XemsCIEuvY;

typedef struct {
XcmsH oat x;
XcmsH oat y;
XcmsHoat Y;
} XemsCIExyY;

typedef struct {
XcmsFloat L_star;
XcmsFloat a_star;
XcmsFloat b_star;
} XemsCIEL ab;

typedef struct {
XcmsFloat L_star;
XcmsFloat u_star;
XcmsFloat v_star;
} XemsCIELuv;

typedef struct {
XcmsFloat H;
XcmsFloat V;
XcmsFHloat C;
} XemsTekHVC;

typedef struct {
XcmsH oat pado;
XcmsHoat padl;
XcmsHoat pad2;
XcmsHoat pad3;
} XcmsPad;

The device-dependent formats provided in Xcms allow color specification in:

/* RGB Intensity */

I* CIEXYZ*/

/*0.0t0"0.6*/
/*0.0t0"0.6*/
/*0.0t01.0*/

I* CIEuV'Y */

/* 0.0t0"6.5*/
/* 0.0t0"8.5*/
/¥ 0.0t0 1.0*/
I* CIE xyY */

/* 0.0t0 100.0 */

[* CIE L*a*b* */

/* 0.0t0 100.0 */

[* CIE L*u*v* */

/* 0.0to 360.0 */
/* 0.0t0 100.0 */
/* 0.0t0 100.0 */
I* TekHVC */

[* four doubles*/
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. RGB Intensity ( XcmsRGBiI ) -- Red, green, and blue values that are floating point values from
0.0to 1.0, where 1.0 indicates full intensity, 0.5 half intensity, etc. It isimportant to note that
these are not gamma corrected values.

. RGB Device ( XcmsRGB ) -- Red, green, and blue values appropriate for the specified output
device. XcmsRGB values are of type unsigned short and are interchangeable with values the
red, green, and blue valuesin an XColor structure. For short, we'll call the red, green, and blue
triplet in the XColor structure X RGB. Like X RGB, XcmsRGB values are scaled from 0x0000
to Oxffff. X RGB values may or may not be corrected for the non-linear rel ationships between
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RGB Device and RGB Intensity (aka gamma correction). XcmsRGB values generated by Xcms
as aresult of converting color specificationsto RGB Device are always gamma corrected.
XcmsRGB values acquired by Xcms as aresult of querying the colormap will be assumed by
Xcmsto be gamma corrected.

Xcems a'so provides the capability to add other color spaces. See Chapter 6, "Extension Functions”, for
more information.

1.3. Color Strings

A color string may either contain a color name ("red", "navy") whose exact specification can be found in a
color name database, or contain a numerical color specification of the form <space>:<value> (e.g.,

"CIEXY Z:0.3227/0.28133/0.2493"). Note that color strings are case-insensitive. For strings containing a
numerical specification, case-insensitivity applies to both the space and value components.

1.3.1. Color Name

A string containing an abstract color specification, for example "navy". Attemptsto convert this abstract
specification into a numerical specification appropriate for storage into the XcmsColor structureis per-
formed by searching the color name databases accessible by Xlib and the X server.

1.3.2. Numerical Color String Specification

1.3.2.1. RGB Device String Specification

A RGB Device specification in the form of a string is identified by the prefix "rgb:" and whose string con-
formsto the following syntax:

rgh:<red>/<green>/<blue>

<red>, <green>, <blue> :=h | hh | hhh | hhhh
h := single hexadecimal digits (case insignificant)
h (value scaled in 4 bits)
hh (value scaled in 8 bits)
hhh (value scaled in 12 hits)
hhhh  (value scaled in 16 bits)

Typical examples are "rgb:ea/75/52" and "rgh:ccc/320/320"; but also allowed are mixed number of hex
digits, "rgb:ff/a5/0" and "rgb:ccc/32/0".

For backward compatibility, the # notation for RGB string specifications will be supported, however, its use
is not encouraged.

1.3.2.2. RGB Intensity String Specification

An RGB intensity specification in the form of a string is identified by the prefix "rghbi:" and whose string
conforms to the following syntax:

rgbi:<red>/<green>/<blue>

Where red, green, and blue are floating point values between 0.0 and 1.0, inclusive. The input format for
these valuesis an optional sign, astring of numbers possibly containing a decimal point, and an optional
exponent field containing an E or e followed by a possibly signed integer string.

1.3.2.3. Device-Independent String Specifications
A device-independent string specification has the syntax:

<color_space _name>:<color_space specific_encoding>
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Thefollowing forms are valid for the color spaces supported in this API:

CIEXYZ:<X>/<Y>[<Z>
CIEwY :<u>/<v>/<Y>
CIExyY :<x>/<y>/<Y>
ClELab:<L>/<a>/<b>
CIELuv:<L>/<u>/<v>
TekHVC:<H>/<V>/<C>

WhereC, H, V, X, Y, Z,a b, u,v,y, and x arein input format for floating point values. The input format
for these valuesis an optional sign, a string of numbers possibly containing a decimal point, and an optional
exponent field containing an E or e followed by a possibly signed integer string.

1.3.3. Color Name Databases

In parallel with the color name database in the X server, Xcms allows for a client-side color name database
that unlike the X server’s database, may contain the mapping of color names to device-independent color
specifications and to other color names as well asto RGB specifications. The client-side database is com-
posed of string pairs: the first string contains a color name; and the second string a numerical color
specification or yet another color name. For example:

red RGBI:1.0/0.0/0.0

green RGB:00/ff/00

navy CIEXYZ:0.0671/0.0337/0.3130
gray0 CIELah:0.0/0.0/0.0

gray50 CIELuv:50.0/0.0/0.0

gray100 TekHVC:0.0/100.0/0.0

rouge red

The Xcms color name lookup mechanism searches the client-side database attempting to match the target
color name against the first string of the string pair. The search succeedsif thereis a match and the second
string of the string pair contains a numerical color specification. However, if there is amatch but the
second element contains yet another color name, the target color nameis replaced by this color name and
the searchisrestarted. Database entries that result in acycle areignored. Finaly, if amatch cannot be
found, the appropriate X protocol is used passing the resulting color name to the X server so it can attempt
alookup against its color name database.

This color name lookup mechanism is used in the following routines:

XAllocNamedColor
XcmsAllocNamedColor
XLookupColor

XemsL ookupColor
XParseColor
XStoreNamedColor

1.3.4. Modificationsto R4 Xlib Routines
In X11R5, changes have been made to the following Xlib routines that convert color strings to RGB values:

XAllocNamedColor
XLookupColor
XParseColor
XStoreNamedColor

These routines have been enhanced to use the X cms mechanism to convert a color string into X RGB
values. Note that routines that accepted only color names now accept color strings that contain color space
specific encoding of color, for example "CIEXY Z:0.3227/0.28133/0.2493", as well as color names, for

example "red", "navy".
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1.4. Color Conversion Context

Because X cms converts device-independent color specificationsinto device-dependent specifications, and
vice-versa, Xcms needs knowledge about the color limitations of the Screen. Thisinformation, typically
called the device profile, is available in the Color Conversion Context, or simply CCC.

Because a specified color may be outside the color gamut of the target Screen, or because the white point
associated with the color specification differs from the white point inherent to the Screen, Xcms can be
instructed to apply gamut mapping when certain conditions are encountered:

. Gamut compression when conversion of device-independent color specifications to device-
dependent color specification resultsin acolor out of the target screen’ s gamut.

. Apply white adjustment when the inherent white point of the Screen differs from the white
point assumed by the client.

Instructions for gamut handling are stored as callbacks in the Color Conversion Context (CCC) whichin
turn is used by the color space conversion routines. Client datais also stored in the CCC for each callback.
The CCC also contains the white point the client assumes to be associated with color specifications, Client
White Paoint. In the CCC, the client can specify the gamut handling callbacks and client data, as well the
Client White Point. Note that, Xcms does not preclude the X client from performing other forms of gamut
handling (e.g., gamut expansion), however, direct support for gamut handling other than white adjustments
and gamut compression is beyond the scope of Xcms.

Associated with each colormap isan initial CCC transparently generated by Xcms. Therefore when you
specify acolormap as an argument to an Xcms routine, you are indirectly specifying a CCC.

The CCC attributes that can be modified by the X client are the Client White Point, gamut compression
procedure and client data, and white point adjustment procedure and client data. The default CCC attri-
butes for subsequently created CCCs can be redefined by changing the CCC attributes of the default CCC.
Thereis adefault CCC associated with each Screen. To obtain the default CCC for a specified Screen use
XcmsDefault CCC. To change the attributes of a CCC, use XcmsSetCompressionProc, XemsSetWhi-
teAdjustProc, or XcmsSetWhitePoint.

CCCs can be explicitly created using XcmsCreateCCC and freed using XcmsFreeCCC. In addition
CCCs can be associated with a specified colormap using XecmsSetCCCOfColormap.

1.5. Errors
Some Xcms routines return Status, an error indication:
. XcmsFailure --- the function failed.
. XemsSucceess --- the function succeeded; if the routine performed color conversion, the
color(s) did not need to be compressed.
. XemsSuccessWithCompression --- the routine performed color conversion and at least one of

the colors needed to be compressed. The gamut compression method is determined by the
gamut compression procedure in the CCC that is specified directly as aroutine argument, or in
the CCC indirectly specified via colormap argument.

1.6. Extensibility
Xcms can be extended in two ways:

. Device-Independent Color Spaces -- Device-independent color spaces that are derivable to CIE
XY Z space can be added using the XcmsAddColor Space routine.
. Color Characterization Function Set -- a Color Characterization Function Set consists of

device-dependent color spaces and their functions that convert between these color spaces and
the CIE XY Z color space, bundled together for a specific class of output devices. A function set
can be added using the XcmsAddFunctionSet routine.
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Chapter 2

Colormap Functions

This chapter describes the X cms routines that modify and/or query colormap entries. In addition this
chapter describes XcmsL ookupColor that converts a color string into an XcmsColor specification for the
specified colormap.

XcmsAllocColor -- allocates aread-only color cell with the specified color.
XcmsAllocNamedColor -- alocates aread-only color cell with the color as specified by a color

string. The string may be either a color name ("red", "navy") whose exact specification can be
found in a color name database, or contain anumerical color specification of the form

<space>:<value> (e.g., "CIEXY Z:0.3227/0.28133/0.2493").
XemsL ookupColor -- converts a color string into an XcmsColor specification. The string may

be either a color name ("red", "navy") whose exact specification can be found in a color name
database, or contain a numerical color specification of the form <space>:<value> (e.g.,

"CIEXYZ:0.3227/0.28133/0.2493").

XemsQueryColor -- obtains the color stored in a colormap for a specified pixel, returning the
color in the requested color specification format.

XemsQueryColors -- obtains the colors stored in a colormap for a set of pixels, returning the
colorsin the requested color specification format.

XcmsStoreColor -- storesacolor in asingle color cell.
XcmsStoreColors -- stores colors in multiple color cells.

These routines are similar to those already in Xlib Release 4 that modify and query colormaps except that
colors can be specified in device-independent form:

Xlib: XcmsAPI:

XAllocColor XcmsAllocColor

XAllocNamedCol or XcmsAllocNamedColor

XL ookupColor XcmsL ookupColor

XParseColor use XcmsLookupColor

XQueryColor XcmsQueryColor

XQueryColors XcmsQueryColors

X StoreColor XcmsStoreColor

XStoreColors XcmsStoreColors

X StoreNamedCol or use XStoreNamedColor (R5 or later)

2.1. Allocating and Modifying Color Cells

To alocate aread-only color cell use XecmsAllocColor .

Status XcmsAllocColor (display, colormap, color_in_out, result_format)
Display *display;
Colormap colormap;
XcmsColor *color_in_out;
XcmsColorFormat result_format;

display Specifies the connection to the X server.

colormap Specifies the colormap.
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color_in_out Specifies the color to alocate and returns the pixel and color actually used
in the colormap.

result_format Specifies the color format for the returned color specification.

The XemsAllocColor function ultimately callsthe Xlib routine XAllocColor to alocate aread-only color
cell (colormap entry) with the specified color. Therefore, the color specified in device-independent format
is converted to X RGB values then passed to XAllocColor. XcmsAllocColor returnsthe pixel value of the
color cell and the color specification actually allocated. This returned color specification is the result of
converting the X RGB values returned by XAllocColor into the format specified in result_format. If there
isno interest in areturned color specification, unnecessary computation can be bypassed if result_format is
set to XemsRGBFormat. The corresponding colormap cell is read-only. Read-only colormap cells are
shared among clients. When the last client deallocates a shared cell, it is deallocated. If this routine returns
XcmsFailure, the color_in_out color specification is left unchanged.

XcmsAllocColor can generate a BadColor error.

To alocate aread-only color cell viaacolor string use XcmsAllocNamedColor .

Status XcmsAllocNamedCol or (display, colormap, color_string, result_format, color_screen_return,
color_exact_return)
Display *display;
Colormap colormap;
char *color_string;
XcmsColor *color_screen return;
XcmsColor *color_exact_return;
XcmsColorFormat result_format;

display Specifies the connection to the X server.

colormap Specifies the colormap.

color_string Specifies the color string whose color definition structure you want
returned.

color_screen_return Returns the pixel value of the color cell and color specification actually
stored for that cell.

color_exact_return Returns the color specification parsed from the color string or parsed from

the corresponding string found in a color name database.

result_format Specifies the color format for the returned color specifications,
color_screen return and color_exact_return. If format is
XemsUndefinedFormat and the color string contains a numerical color
specification, the specification is returned in the format used in that numeri-
cal color specification. If format is XcmsUndefinedFor mat and the color
string contains a color name, the specification is returned in the format used
to store the color in the database.

Functionally, the XcmsAllocNamedColor function isidentical to the XAllocNamedColor routine (R5 or
later), except that the color returned can bein any format specified. This function ultimately calls X Alloc-
Color to allocate aread-only color cell with the color specified by acolor string. The color string is parsed
into an XcmsColor structure (see XcmsL ookupColor ), converted to X RGB values, then finally passed
to the XAllocColor routine. The string may be either a color name ("red", "navy") whose exact
specification can be found in a color name database, or contain a numerical color specification of the form
<gpace>:<value> (e.g., "CIEXYZ:0.3227/0.28133/0.2493"). Also, note that with color strings in Xcms
are case-insensitive. This routine returns both the color specification as aresult of parsing (exact
specification) and the actual color specification stored (screen specification). This screen specification is
the result of converting the X RGB values returned by XAllocColor into the format specified in
result_format. If thereisno interest in areturned color specification, unnecessary computation can be

bypassed if result_format is set to XcmsRGBFormat.
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XcmsAllocNamedColor can generate a BadColor error.

To store acolor in asingle colormap cell, use XecmsStoreColor .
Status XcmsStoreColor (display, colormap, color)

Display *display;
Colormap colormap;
XcmsColor *color;
display Specifies the connection to the X server.
colormap Specifies the colormap.
color Specifies the color cell and the color to store. Values specified in this struc-

ture remain unchanged upon return.

XcmsStoreColor convertsthe color specified in the XemsColor structure into X RGB values then uses
this RGB specification in an XColor structure, whose three flags (DoRed, DoGreen, and DoBlue) are set,
inacall to XStoreColor to change the color cell specified by the pixel member of the XcmsColor struc-
ture. This pixel value must be avalid index for the specified colormap and the color cell specified by the
pixel value must be aread/write cell. If the pixel valueis not avalid index, a BadValue error results. If
the color cell is unallocated or is allocated read-only, a BadAccess error results. If the colormap isan
installed map for its screen, the changes are visible immediately.

Note that X StoreColor has no return value therefore a X cmsSuccess return value from this routine indicates
that conversion to RGB succeeded and the call to X StoreColor was made. To obtain the actual color
stored, use XecmsQueryColor. Dueto the screen’s hardware limitations or gamut compression, the color
stored in the colormap may not be identical to the color specified.

XcmsStoreColor can generate BadAccess, BadColor , and BadValue errors.

To store colors into colormap cells, use XcmsStoreColors.

Status XcmsStoreColors(display, colormap, colors, ncolors, compression_flags return)
Display *display;
Colormap colormap;
XemsColor colors[];
int ncolors;
Bool compression_flags return[];

display Specifies the connection to the X server.
colormap Specifies the colormap.
colors Specifies the color specification array of XcmsColor structures, each speci-

fying acolor cell and the color to storein that cell. Values specified in the
array remain unchanged upon return.

ncolors Specifies the number of XemsColor structuresin the color specification
array.

compression_flags return Specifies an array of Bool’s (or NULL) for returned information that indi-
catesif the color was compressed. For example, if this routine returns
XemsSuccessWithCompression and compression_flags return[3] is True,
thisindicates that the fourth color specified in the color specification array
was compressed. If you are not interested in knowing which color was
compressed when the return value is XecmsSuccessWithCompression,
then passaNULL. Otherwise, allocate an array of Bool’s for each element
in the color definition array and passiits address.

XcmsStoreColor s converts the colors specified in the array of XcmsColor structuresinto X RGB values
then uses these RGB specificationsin an XColor structures, whose three flags (DoRed, DoGreen, and
DoBlue) are set, in acall to XStoreColors to change the color cells specified by the pixel member of the
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corresponding XecmsColor structure. Each pixel value must be avalid index for the specified colormap
and the color cell specified by each pixel value must be aread/write cell. If apixel valueisnot avalid
index, a BadValue error results. If acolor cell isunallocated or is allocated read-only, a BadAccess error
results. If morethan one pixel isin error, the one that gets reported is arbitrary. If the colormapisan
installed map for its screen, the changes are visible immediately.

Note that X StoreColors has no return value therefore a X cmsSuccess return value from this routine indi-
cates that conversions to RGB succeeded and the call to X StoreColors was made. To aobtain the actual
colors stored, use XcmsQueryColors. Due to the screen’ s hardware limitations or gamut compression, the
colors stored in the colormap may not be identical to the colors specified.

XcmsStoreColor s can generate BadAccess, BadColor , and BadValue errors.

2.2. Querying Entriesin a Colormap

The XemsQueryColor and XcmsQueryColor s functions calls XQueryColor and XQueryColors,
respectively, to obtain the X RGB values stored in the specified colormap for the specified color cell(s)
passed in the pixel member of the XcmsColor structure(s). The X RGB values are then converted to the
target format as specified by result_format. If apixel isnot avalid index into the specified colormap, a
BadValue error results. If more than one pixel isin error, the one that gets reported is arbitrary.

To query the color specification for asingle color cell of acolormap, use XcmsQueryColor .

Status XcmsQueryColor (display, colormap, color_in_out, result_format)
Display *display;
Colormap colormap;
XcmsColor *color_in_out;
XcmsColorFormat result_format;

display Specifies the connection to the X server.

colormap Specifies the colormap.

color_in_out The pixel member specifies the color cell to query and the color
specification stored for the color cell isreturned in this XcmsColor struc-
ture.

result_format Specifies the color format for the returned color specification.

XecmsQueryColor can generate BadColor and BadValue errors.

To query the color specifications for multiple color cells of acolormap, use XcmsQueryColors.
Status XcmsQueryColors(display, colormap, colors in_out, ncolors, result_format)
Display *display;
Colormap colormap;
XemsColor colors_in_out[];
unsigned int ncolors;
XcmsColorFormat result_format;

display Specifies the connection to the X server.
colormap Specifies the colormap.
color_in_out The pixel member in each structure in the array of XcmsColor structures

specifies the color cellsto query and the color specification stored for the
color cellsarereturned in this array of XcmsColor structures.

ncolors Specifies the number of XemsColor structuresin the color specification
array.
result_format Specifies the color format for the returned color specifications.

XcmsQueryColor can generate BadColor and BadValue errors.

10
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2.3. Lookup a Color for a Colormap

To obtain a color specification from a color expressed as a string that can be used later for storage into the
specified colormap, use XcmsL ookupColor .

Status X cmsL ookupColor (display, colormap, color_string, color_exact_return, color_screen return,
result_format)

Display *display;

Colormap colormap;

char *color_string;

XcmsColor *color_exact_return, *color_screen_return;

XcmsColorFormat result_format;

display Specifies the connection to the X server.

colormap Specifies the colormap.

color_string Specifies the color string to parse.

color_exact_return Returns the color specification parsed from the color string or parsed from
the corresponding string found in a color name database.

color_screen return Returns the color that can be reproduced on the Screen.

result_format Specifies the color format for the returned color specifications,

color_screen return and color_exact_return. If format is
XemsUndefinedFormat and the color string contains a numerical color
specification, the specification is returned in the format used in that numeri-
cal color specification. If format is XcmsUndefinedFor mat and the color
string contains a color name, the specification is returned in the format used
to store the color in the database.

The XemsL ookupColor function takes a color string and returns the corresponding color specifications
through an XcmsColor structure. The color string can contain a color name ("red”, "navy") whose exact
specification can be found in a color name database, or contain a numerical color specification of the form
<gpace>:<value> (e.g., "CIEXYZ:0.3227/0.28133/0.2493"). This routine returns the color specification
found for the color as parsed or found in the color name database (exact color) and the color reachable by

the screen (screen color). Note that charactersin color strings are case-insensitive.

If the numerical specification failsto convert into an XcmsColor structure or the color name cannot be
found in the color name databases, XcmsL ookupColor returns XcmsFailure.
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Chapter 3

Color Conversion Context Functions

This chapter describes the Xcms routines that create, modify, and query the Color Conversion Context
(CCC). Inaddition, routines that require a CCC explicitly as an argument are described.

Associated with each colormap isan initial CCC transparently generated by Xcms. Therefore when you
specify a colormap as an argument to an Xcms routine, you are indirectly specifyinga CCC. The CCC
attributes that can be modified by the X client are the Client White Point, gamut compression procedure and
client data, and white point adjustment procedure and client data. The default CCC attributes for subse-
guently created CCCs can be defined by changing the CCC attributes of the default CCC. Thereis adefault
CCC associated with each Screen.

3.1. Querying and Modifying Color Conversion Context of a Colormap

To obtain the Color Conversion Context associated with a colormap, use XcmsCCCofColormap.
XemsCCC XcmsCCCof Colormap(display, colormap)

Display *display;

Colormap colormap;
display Specifies the connection to the X server.
colormap Specifies the colormap.

The XemsCCCofColormap returns the CCC associated with the specified colormap. Unlessthe CCC
associated with the specified colormap is changed with XcmsSetCCCOfColormap, this CCC is used
when the specified colormap is used as an argument in the following routines:

XAllocNamedColor
XLookupColor
XParseColor
XStoreNamedColor
XcmsAllocColor
XcmsAllocNamedColor
XcemsL ookupColor
XemsQueryColor
XemsQueryColor
XcmsStoreColor
XcmsStoreColors

Once obtained, CCC attributes can be queried or modified.

To change the Color Conversion Context associated with a colormap, use XcmsSetCCCOfColormap.
XemsCCC XcmsSetCCCOfColormap(display, colormap, ccc)

Display *display;

Colormap colormap;

XecmsCCC ccc;
display Specifies the connection to the X server.
colormap Specifies the colormap.
cce Specifies the Color Conversion Context.
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The XemsSetCCCOfColormap changes the CCC associated with the specified colormap. It returnsthe
CCC previously associated to the colormap. CCCs should be freed using XcmsFreeCCC if not used again
in the application.

3.2. Obtaining the Default Color Conversion Context

The default CCC attributes for subsequently created CCCs can be changed by changing the CCC attributes
of the default CCC. A default CCC is associated with each Screen.

To obtain the default Color Conversion Context for a screen, use XcmsDefaultCCC.

XecmsCCC XcmsDefaultCCC(display, screen_number)

Display *display;
int screen_number ;

display Specifies the connection to the X server.
screen_number Specifies the screen.

The XemsDefault CCC returns the default Color Conversion Context for the specified screen. Itsvisual is
the default visual of the screen. Itsinitial gamut compression and white point adjustment procedures as
well as the associated client data are implementation specific.

3.3. Color Conversion Context Macros

Applications should not directly modify any part of the XemsCCC. The following lists the C language
macros, their corresponding function equivalents that are for other language bindings, and what data they
both can return.

DisplayOf CCC(ccc)

Display * X cmsDisplayOf CCC(ccc)
XecmsCCC ccc;

Visual Of CCC(ccc)

Visual * XcmsVisual Of CCC(ccc)
XemsCCC ccc;

ScreenNumberOf CCC(ccc)

int XcmsScreenNumberOfCCC(ccc)
XecmsCCC ccc;

ScreenWhitePointOf CCC(ccc)

XcemsColor * X cmsScreenWhitePointOf CCC(ccc)
XecmsCCC ccc;

ClientWhitePointOf CCC(ccc)

XcmsColor * XemsClientWhitePointOf CCC (ccc)
XecmsCCC ccc;
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3.4. Modifying Attributes of a Color Conversion Context

To set the Client White Point in the CCC, use XcmsSetWhitePoint.

Status X cmsSetWhitePoint (ccc, color)
XecmsCCC ccc;
XcmsColor *color;

cce Specifies the Color Conversion Context.
color Specifies the new Client White Point. The pixel member isignored. The
color specification is left unchanged upon return.
The XemsSetWhitePoint changes the Client White Point in the specified CCC.

To set the gamut compression procedure and corresponding client datain a specified CCC, use
XcmsSetCompressionPraoc.

XcmsCompressionProc XcmsSetCompressionProc(ccc, compression_proc, client_data)
XecmsCCC ccc;
XemsCompressionProc compression_proc;
caddr_t client_data;

cce Specifies the Color Conversion Context.
compression_proc Specifies the gamut compression procedure.
client_data Specifies client data for the gamut compression procedure, or NULL.

XcmsSetCompressionProc sets the gamut compression procedure and client datain the specified CCC
with the new specified procedure and client data; and returns the old procedure.

To set the white point adjustment procedure and corresponding client datain a specified CCC, use
XecmsSetWhiteAdjustProc.

XemsWhiteAdjustProc X cmsSetWhiteAdjustProc(ccc, white_adjust_proc, client_data)
XecmsCCC ccc;
XemsWhiteAdjustProc white_adjust_proc;
caddr_t client_data;

cce Specifies the Color Conversion Context.
white_adjust_proc Specifies the white point adjustment procedure.
client_data Specifies client data for the white point adjustment procedure, or NULL.

XemsSetWhiteAdjustProc sets the white point adjustment procedure and client data in the specified CCC
with the new specified procedure and client data; and returns the old procedure.

3.5. Creating and Freeing a Color Conversion Context

CCCs can be explicitly created by an application with XcmsCreateCCC. These CCCs can then be used
by routines the explicitly call for a CCC argument. Old CCCsthat will not be used by the application
should be freed using XcmsFreeCCC.

To create a Color Conversion Context use XcmsCreateCCC.
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XemsCCC XcmsCreateCCC(display, screen_number, visual, client_white _point, compression_proc,
compression_client_data, white_adjust_proc, white_adjust_client_data)

Display *display;

int screen_number ;

Visual *visual ;

XcemsColor *client_white_point;

XemsCompressionProc compression_proc;

caddr_t compression_client_data;

XemsWhiteAdjustProc white_adjust_proc;

caddr_t white_adjust_client_data;

display Specifies the connection to the X server.

screen_number Specifies the screen.

visual Specifies the visual.

client_white_point Specifies the Client White Point. If NULL, the Client White Point isto be
assumed to be the same as the Screen White Point. Pixel member is
ignored.

compression_proc Specifies the gamut compression procedure to apply when a color lies out-

side the screen’ s color gamut. 1f NULL, when API routines using this
Color Conversion Context must convert a color specification to a device-
dependent format and encounters a color that lies outside the screen’s color
gamut, the API routine will return XcmsFailure.

compression_client_data Specifies client data for use by the gamut compression procedure; otherwise
NULL.

white_adjust_proc Specifies the white adjustment procedure to apply the Client White Point
differs from the Screen White Point. NULL, indicates that no white point
adjustment is desired.

white_adjust_client_data Specifies client datafor use with the white point adjustment procedure; oth-
erwise NULL.

The XemsCreateCCC creates a Color Conversion Context for the specified display, screen, and visual.

To free aColor Conversion Context, use XcmsFreeCCC.

void XcmsFreeCCC(ccc)
XemsCCC ccc;

cce Specifies the Color Conversion Context.

The XecmsFreeCCC frees the memory used for the specified Color Conversion Context. Default CCCs
and those currently associated with colormaps are ignored.

3.6. Other Color Conversion Context Functions

To convert color specification(s) in XcmsColors structure(s) from one format to another, use XcmsCon-
vertColors.

Status XcmsConvertColors(ccc, colors in_out, ncolors, target_format, compression_flags return)
XecmsCCC ccc;
XcemsColor colors_in_out[];
unsigned int ncolors;
XcemsColorFormat target_format;
Bool compression_flags return[];

cce Specifies the Color Conversion Context. If Conversion is between device-
independent color spaces only (e.g., TekHVC to CIELuv), Color
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Conversion Context is necessary only to specify the Client White Point.

colors_in_out Specifies an array of of color specifications. Pixel members are ignored
and remain unchanged upon return.

ncolors Specifies the number of XemsColor structuresin the color specification
array.

result_format Specifies the target color specification format.

compression_flags return Specifies an array of Bool’s (or NULL) for returned information that indi-
catesif the color was compressed. For example, if this routine returns
XemsSuccessWithCompression and compression_flags return[3] is True,
thisindicates that the fourth color specified in the color specification array
was compressed. If you are not interested in knowing which color was
compressed when the return value is XecmsSuccessWithCompression,
then passaNULL. Otherwise, allocate an array of Bool’s for each element
in the color definition array and pass its address.

XcmsConvertColors will convert the color specification(s) in the XemsColor structure(s) from its current
format to the target format, using the specified CCC. When the return value is XcmsFailur e, the contents
of the color specification array are left unchanged.

The array may contain amix of color specification formats (e.g., 3 CIEXYZ, 2 CIELuv, ...). Note however,
that when the array contains both device-independent and device-dependent color specifications, and
target_format specifies a device-dependent format (e.g., XcmsRGBiFormat, XcmsRGBFormat ) all
specifications are converted to CIEXY Z format then to the target device-dependent format.
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Chapter 4

Callback Functions

This chapter describes the X cms gamut compression and white point adjustment callbacks.

4.1. Gamut Compression

The gamut compression procedure specified in the Color Conversion Context is called when an attempt to
convert a color specification from XcmsCIEXY Z to a device-dependent format (typically XcmsRGBiI)
resultsin a color that lies outside the Screen’s color gamut. |f the gamut compression procedure requires
client data, this datais passed via the gamut compression client datain the Color Conversion Context.

ClELab Psychometric Chroma = sgrt(a_star2 + b_star 2)

b star |*
a gar

CIELab Psychometric Hue =tan

CIELuv Psychometric Chroma = sgrt (u_prime2 + v_prime2)

; -1
: _ v_prime
CIELuv Psychometric Hue = tan [u—ﬁ—”wl

4.1.1. Prototype Procedure
The gamut compression callback interface must adhere to the following:

typedef Status (* XcmsCompressionProc)(ccc, colors in_out, ncolors, index, compression_flags return)
XcmsCCC ccc;
XcmsColor colors_in_out[];
unsigned int ncolors;
unsigned int index;
Bool compression_flags return[] ;

cce Specifies the Color Conversion Context.

colors_in_out Specifies an array of of color specifications. Pixel members are ignored
and remained unchanged upon return.

ncolors Specifies the number of XemsColor structuresin the color specification
array.

index Specifies the index into the array of XcmsColor structures for the encoun-

tered color specification that lies outside the Screen’s color gamut. Valid
values are O (for the first element) to ncolors - 1.

compression_flags return Specifies an array of Bool’s (or NULL) for returned information that indi-
catesif the color was compressed. For example, if this routine returns
XemsSuccessWithCompression and compression_flags return[3] is True,
thisindicates that the fourth color specified in the color specification array
was compressed.

When implementing a gamut compression procedure, consider the following rules and assumptions:

. The gamut compression procedure can attempt to compress one or multiple specifications at a
time.

. When called, elements 0 to index-1 in the array of color specification array can be assumed to
fall within the Screen’s color gamut. In addition these color specifications are already in some
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device-dependent format (typically XcmsRGBI). If any modifications are made to these color
specifications, upon return they must be in their initial device-dependent format.

When called, the element in the color specification array specified by index contains the color
specification outside the Screen’ s color gamut encountered by the calling routine. In addition
this color specification can be assumed to bein XecmsCIEXY Z. Upon return, this color
specification must bein XecmsCIEXYZ.

When called, elements from index to ncolors-1 in the color specification array may or may not
fall within the Screen’s color gamut. 1n addition these color specifications can be assumed to be
in XemsCIEXY Z. If any modifications are made to these color specifications, upon return they
must bein XemsCIEXYZ.

The color specifications passed to the gamut compression procedure have already been adjusted
to the Screen White Point. This means that at this point the color specification’s white point is
the Screen White Point.

If the gamut compression procedure uses a device-independent color space not initially accessi-
ble for use in the color management system, use XcmsAddColor Space to insureit is added.

4.1.2. Supplied Procedures
Gamut compression callback procedures currently provided with Xcms are:

XemsCIlELabClipL -- Brings the encountered out of gamut color specification into the
Screen’s color gamut by reducing or increasing CIE metric lightness (L*) in the CIE L*a*b*
color space until the color is within the gamut. 1f the Psychometric Chroma of the color
specification is beyond maximum for the Psychometric Hue Angle, then while maintaining the
same Psychometric Hue Angle the color will be clipped to the CIE L*a*b* coordinates of max-
imum Psychometric Chroma. See XcmsCIEL abQueryMaxC. No client data necessary.

XemsClEL abClipab -- Brings the encountered out of gamut color specification into the
Screen’s color gamut by reducing Psychometric Chroma while maintaining Psychometric Hue
Angle, until the color is within the gamut. No client data necessary.

XemsCIlEL abClipLab -- Brings the encountered out of gamut color specification into the
Screen’s color gamut by replacing it with CIE L*a*b* coordinates that fall within the color
gamut while maintaining the original Psychometric Hue Angle and whose vector to the original
coordinatesis the shortest attainable. No client data necessary.

XemsCIELuvClipL -- Brings the encountered out of gamut color specification into the
Screen’s color gamut by reducing or increasing CIE metric lightness (L*) in the CIE L*u*v*
color space until the color is within the gamut. 1f the Psychometric Chroma of the color
specification is beyond maximum for the Psychometric Hue Angle, then while maintaining the
same Psychometric Hue Angle the color will be clipped to the CIE L*u*v* coordinates of max-
imum Psychometric Chroma. See XcmsCIEL uvQueryMaxC. No client data necessary.

XemsCIlEL uvClipuv -- Brings the encountered out of gamut color specification into the
Screen’s color gamut by reducing Psychometric Chroma while maintaining Psychometric Hue
Angle, until the color is within the gamut. No client data necessary.

XemsCIlEL uvClipLuv -- Brings the encountered out of gamut color specification into the
Screen’s color gamut by replacing it with CIE L*u*v* coordinates that fall within the color
gamut while maintaining the original Psychometric Hue Angle and whose vector to the original
coordinatesis the shortest attainable. No client data necessary.

XemsTekHVCClipV -- Brings the encountered out of gamut color specification into the
Screen’s color gamut by reducing or increasing the VValue dimension in the TekHV C color space
until the color is within the gamut. 1f Chroma of the color specification is beyond maximum for
the particular Hue, then while maintaining the same Hue the color will be clipped to the Value
and Chroma coordinates that represent maximum Chroma for that particular Hue. No client data
necessary.
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. XemsTekHVCClipC -- Brings the encountered out of gamut color specification into the
Screen’s color gamut by reducing the Chroma dimension in the TekHV C color space until the
color iswithin the gamut. No client data necessary.

. XemsTekHVCClipVC -- Brings the encountered out of gamut color specification into the
Screen’s color gamut by replacing it with TekHV C coordinates that fall within the color gamut
while maintaining the original Hue and whose vector to the original coordinatesis the shortest
attainable. No client data necessary.

4.2. White Point Adjustment

During color specification conversion between device-independent and device-dependent color spaces, if a
white point adjustment procedure is specified in the CCC it is triggered when the Client White Point and
Screen White Point differ. If required, client datais obtained from the CCC.

4.2.1. Prototype Procedure
The white point adjustment procedure interface must adhere to the following:

typedef Status (* XcmsWhiteAdjustProc) (ccc, initial_white_point, target white point, target_format,
colors_in_out, ncolors, compression_flags return)

XcmsCCC ccc;

XcmsColor *initial_white_point;

XcmsColor *target_white_point;

XcmsColorFormat target_format;

XcmsColor colors_in_out[];

unsigned int ncolors;

Bool compression_flags return[] ;

cce Specifies the Color Conversion Context

initial_white_point Specifies the initial white point.

target_white_point Specifies the target white point.

target_format Specifies the target color specification format.

colors_in_out Specifies the array of color specificationsto be adjusted and returns the
adjusted colors. The pixel member isignored and left unchanged upon
return.

ncolors Specifies the number of color specificationsin the array.

compression_flags return Specifies an array of Bool’s (or NULL) for returned information that indi-
catesif the color was compressed. For example, if this routine returns
XemsSuccessWithCompression and compression_flags return[3] is True,
thisindicates that the fourth color specified in the color specification array
was compressed.

4.2.2. Supplied Procedures
White point adjustment procedures currently provided with Xcms are:

. XemsClEL abWhiteShiftColors -- Uses the CIE L*a*b* color space for adjusting the
chromatic character of colorsto compensate for the chromatic differences between the source
and destination white points. This routine simply converts the color specifications to
XemsCIEL ab using the source white point, then converts to the target specification format using
the destinations white point. No client data necessary.

. XemsClEL uvWhiteShiftColors -- Uses the CIE L*u*v* color space for adjusting the
chromatic character of colorsto compensate for the chromatic differences between the source
and destination white points. This routine simply converts the color specifications to
XemsCIEL uv using the source white point, then converts to the target specification format using
the destinations white point. No client data necessary.
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. XemsTekHV CWhiteShiftColors -- Uses the TekHV C color space for adjusting the chromatic
character of colorsto compensate for the chromatic differences between the source and destina-
tion white points. This routine simply converts the color specifications to XcmsTekHV C using
the source white point, then converts to the target specification format using the destinations
white point. An advantage of this routine over those previously described is an attempt to
minimize hue shift. No client data necessary.

From an implementation point of view, these white point adjustment procedures convert the color
specifications to a device-independent but white-point-dependent color space (e.g., CIE L*u*v*, CIE
L*a*b*, TekHV C) using one white point, then converting those specifications to the target color space
using another white point. In other words, the specification goesin the color space with one white point but
comes out with another white point, resulting in a chromatic shift based on the chromatic displacement
between the initial white point and target white point. The CIE color spaces provided with Xcms assumed
to be white-point-independent are CIE u'v'Y, CIE XY Z, and CIE xyY. When developing a custom white
point adjustment procedure that uses a device-independent color space not initially accessible for usein the
color management system, use XcmsAddColor Space to insure that it is added.

Asan example, if awhite point adjustment procedureis specified by the Color Conversion Context, AND
the Client White Point and Screen White Point differ, the XcmsAllocColor routine will use the white point
adjustment proceduretwice: onceto convert to XcmsRGBand XcmsRGB. Assume the specificationisin
XemsClEuvY and the adjustment procedure is XcmsCI EL uvWhiteShiftColors. During conversion to
XcmsRGB, the call to XemsAllocColor resultsin a series of color specification conversions:

. From XcmsCIEuvY to XemsCIEL uv using the Client White Point,

. From XcmsCIELuv to XemsCIEuvY using the Screen White Point,

. From XcmsCIEuvY to CIEXYZ (CIE u'V'Y and XY Z are white-point-independent color
spaces),

. From XcmsCIEXY Z to XcmsRGBI,

. Then finally from XcmsRGBi to XcmsRGB.

The resulting RGB specification is passed to XAllocColor and the RGB specification returned by XAlloc-
Color isconverted back to XemsCIEuvY by reversing the color conversion sequence.
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Chapter 5

Gamut Querying Functions

This chapter describes the gamut querying functions provided. These functions allow the client to query
the boundary of the screen’s color gamut in terms of the CIE L*a*b*, CIE L*u*v*, and TekHVC color
spaces. Routines are also provided to query the color specification of:

. white - full intensity red, green, and blue.

. red - full intensity red, while green and blue are zero.

. green - full intensity green, while red and blue are zero.
. blue - full intensity blue, while red and green are zero.
. black - zero intensity red, green, and blue.

The white point associated with color specifications passed to and returned from these gamut querying rou-
tines are assumed to be the Screen White Point. Thisis a reasonable assumption since the client istrying to
guery the screen’s color gamut.

Note that the naming convention used for the "Max" and "Min" routines are:

Xcems<color_space>QueryMax< dimensions>
Xems<color_space>QueryMin<dimensions>

Where <dimensions> consists of letter(s) identifying the dimension(s) of the color space that are not fixed.
For example, XcmsTekHV CQueryMaxC is given afixed Hue and Value for which maximum Chromais
found.

5.1. Red, Green, and Blue Queries

To obtain the color specification for zero intensity red, green, and blue, use XcmsQueryBlack .

Status XcmsQueryBlack (ccc, target_format, color_return)
XecmsCCC ccc;
XcmsColorFormat target_format;
XcmsColor *color_return;

cce Specifies the Color Conversion Context. The CCC's Client White Point
and White Point Adjustment procedure are ignored.

target_format Specifies the target color specification format.

color_return Returns the color specification in the specified target format for zero inten-

sSity red, green, and blue. The white point associated with the returned color
specification is the Screen White Point. The value returned in the pixel
member is undefined.

The XemsQueryBlack function returns the color specification in the specified target format for zero inten-
sity red, green, and blue.

To obtain the color specification for full intensity blue, while red and green are zero, use XcmsQueryBIlue.

Status XcmsQueryBlue(ccc, target_format, color_return)
XecmsCCC ccc;
XcemsColorFormat target_format;
XcmsColor *color_return;
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cce Specifies the Color Conversion Context. The CCC's Client White Point
and White Point Adjustment procedure are ignored.

target_format Specifies the target color specification format.

color_return Returns the color specification in the specified target format for full inten-

sity blue, while red and green are zero. The white point associated with the
returned color specification is the Screen White Point. The value returned
in the pixel member is undefined.

The XemsQuer yBlue function returns the color specification in the specified target format for full intensity
blue, while red and green are zero.

To obtain the color specification for full intensity green, while red and blue are zero, use XcmsQuer -
yGreen.

Status XcmsQueryGreen(ccc, target_format, color_return)
XecmsCCC ccc;
XcemsColorFormat target_format;
XcmsColor *color_return;

cce Specifies the Color Conversion Context. The CCC's Client White Point
and White Point Adjustment procedure are ignored.

target_format Specifies the target color specification format.

color_return Returns the color specification in the specified target format for full inten-

sity green, while red and blue are zero. The white point associated with the
returned color specification is the Screen White Point. The value returned
in the pixel member is undefined.

The XemsQuer yGreen function returns the color specification in the specified target format for full inten-
sity green, while red and blue are zero.

To obtain the color specification for full intensity red, while green and blue are zero, use XcmsQueryRed.

Status XcmsQueryRed(ccc, target_format, color_return)
XecmsCCC ccc;
XcemsColorFormat target_format;
XcmsColor *color_return;

cce Specifies the Color Conversion Context. The CCC's Client White Point
and White Point Adjustment procedure are ignored.

target_format Specifies the target color specification format.

color_return Returns the color specification in the specified target format for full inten-

sity red, while green and blue are zero. The white point associated with the
returned color specification is the Screen White Point. The value returned
in the pixel member is undefined.

The XemsQueryRed function returns the color specification in the specified target format for full intensity
red, while green and blue are zero.

To obtain the color specification for full intensity red, green, and blue, use XcmsQueryWhite.

Status XcmsQueryWhite(ccc, target_format, color_return)
XecmsCCC ccc;
XcemsColorFormat target_format;
XcmsColor *color_return;

cce Specifies the Color Conversion Context. The CCC's Client White Point
and White Point Adjustment procedure are ignored.
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target_format Specifies the target color specification format.

color_return Returns the color specification in the specified target format for full inten-
sSity red, green, and blue. The white point associated with the returned color
specification is the Screen White Point. The value returned in the pixel
member is undefined.

The XemsQuer yWhite function returns the color specification in the specified target format for full inten-
sity red, green, and blue.

5.2. CIELab Queries

ClELab Psychometric Chroma = sgrt(a_star2 + b_star 2)

b star |71
a Sar

CIELab Psychometric Hue =tan

To obtain the CIE L*a*b* coordinates of maximum Psychometric Chroma for a given Psychometric Hue
Angle and CIE metric lightness (L*), use XcmsCl EL abQueryMaxC.

Status XcmsCIEL abQueryMaxC(ccc, hue_angle, L_star, color_return)
XemsCCC ccc;
XcmsFloat hue_angle;
XcmsHloat L_star;
XcmsColor *color_return;

cce Specifies the Color Conversion Context. The CCC's Client White Point
and white adjustment procedure are ignored.

hue_angle Specifies the hue angle in degrees at which to find maximum chroma.

L_star Specifies the lightness (L*) at which to find maximum chroma.

color_return Returnsthe CIE L*a*b* coordinates of maximum chroma displayable by

the screen for the given hue angle and lightness. The white point associated
with the returned color specification is the Screen White Point. The value
returned in the pixel member is undefined.

The XemsCIEL abQueryMaxC function given a hue angle and lightness, finds the point of maximum
chroma displayable by the screen. It returnsthis point in CIE L*a*b* coordinates.

To obtain the CIE L*a*b* coordinates of maximum CIE metric lightness (L*) for a given Psychometric
Hue Angle and Psychometric Chroma, use XcmsCIEL abQueryMaxL .

Status XcmsCIEL abQueryMaxL (ccc, hue_angle, chroma, color_return)
XemsCCC ccc;
XcmsFloat hue_angle;
XcmsFloat chroma;
XcmsColor *color_return;

cce Specifies the Color Conversion Context. The CCC's Client White Point
and White Point Adjustment procedure are ignored.

hue_angle Specifies the hue angle in degrees at which to find maximum lightness.

chroma Specifies the chroma at which to find maximum lightness.

color_return Returnsthe CIE L*a*b* coordinates of maximum lightness displayable by

the screen for the specified hue angle and chroma. The white point associ-
ated with the returned color specification is the Screen White Point. The
value returned in the pixel member is undefined.
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The XemsCIEL abQueryMaxL function given a hue angle and chroma, finds the point in CIE L* a* b*
color space of maximum lightness (L*) displayable by the screen. It returnsthis point in CIE L*a*b* coor-
dinates. An XcmsFailure return value usualy indicates that the given chromais beyond maximum for the
given hue angle.

To obtain the CIE L*a*b* coordinates of maximum Psychometric Chroma for a given Psychometric Hue
Angle, use XcmsCIEL abQueryMaxL C.

Status XcmsCIEL abQueryMaxL C(ccc, hue_angle, color_return)
XecmsCCC ccc;
XcmsFloat hue_angle;
XcmsColor *color_return;

cce Specifies the Color Conversion Context. The CCC's Client White Point
and White Point Adjustment procedure are ignored.

hue_angle Specifies the hue angle in degrees at which to find maximum chroma.

color_return Returnsthe CIE L*a*b* coordinates of maximum chroma displayable by

the screen for the given hue angle. The white point associated with the
returned color specification is the Screen White Point. The value returned
in the pixel member is undefined.

The XemsCIEL abQueryMaxL C function given a hue angle, finds the point of maximum chroma display-
able by the screen. It returnsthis point in CIE L*a*b* coordinates.

To obtain the CIE L*a*b* coordinates of minimum CIE metric lightness (L*) for a given Psychometric
Hue Angle and Psychometric Chroma, use XcmsCIEL abQueryMinL .

Status XcmsCIEL abQueryMinL (ccc, hue_angle, chroma, color_return)
XemsCCC ccc;
XcmsFloat hue_angle;
XcmsFloat chroma;
XcmsColor *color_return;

cce Specifies the Color Conversion Context. The CCC's Client White Point
and White Point Adjustment procedure are ignored.

hue_angle Specifies the hue angle in degrees at which to find minimum lightness.

chroma Specifies the chroma at which to find minimum lightness.

color_return Returnsthe CIE L*a*b* coordinates of minimum lightness displayable by

the screen for the given hue angle and chroma. The white point associated
with the returned color specification is the Screen White Point. The value
returned in the pixel member is undefined.

The XemsCIEL abQueryMinL function given a hue angle and chroma, finds the point of minimum light-
ness (L*) displayable by the screen. It returnsthis point in CIE L*a*b* coordinates. An XcmsFailure
return value usually indicates that the given chromais beyond maximum for the given hue angle.

5.3. CIELuv Queries
CIELuv Psychometric Chroma = sgrt (u_prime2 + v_prime2)

-1

i - V_prime
CIELuv Psychometric Hue = tan [u_ﬁ—rlﬁ

To obtain the CIE L*u*v* coordinates of maximum Psychometric Chroma for a given Psychometric Hue
Angle and CIE metric lightness (L*), use XcmsCl EL uvQueryMaxC.
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Status XcmsCIEL uvQueryMaxC(ccc, hue_angle, L_star, color_return)
XemsCCC ccc;
XcmsFloat hue_angle;
XcmsHloat L_star;
XcmsColor *color_return;

cce Specifies the Color Conversion Context. The CCC's Client White Point
and White Point Adjustment procedure are ignored.

hue_angle Specifies the hue angle in degrees at which to find maximum chroma.

L_star Specifies the lightness (L*) at which to find maximum chroma.

color_return Returnsthe CIE L*u*v* coordinates of maximum chroma displayable by

the screen for the given hue angle and lightness. The white point associated
with the returned color specification is the Screen White Point. The value
returned in the pixel member is undefined.

The XemsCIEL uvQueryMaxC function given a hue angle and lightness, finds the point of maximum
chroma displayable by the screen. It returnsthis point in CIE L*u*v* coordinates.

To obtain the CIE L*u*v* coordinates of maximum CIE metric lightness (L*) for a given Psychometric
Hue Angle and Psychometric Chroma, use XcmsCIEL uvQueryMaxL .

Status XcmsCIEL uvQueryMaxL (ccc, hue_angle, chroma, color_return)
XemsCCC ccc;
XcmsFloat hue_angle;
XcmsFloat chroma;
XcmsColor *color_return;

cce Specifies the Color Conversion Context. The CCC's Client White Point
and White Point Adjustment procedure are ignored.

hue_angle Specifies the hue angle in degrees at which to find maximum lightness.

chroma Specifies the chroma at which to find maximum lightness.

color_return Returnsthe CIE L*u*v* coordinates of maximum lightness displayable by

the screen for the specified hue angle and chroma. The white point associ-
ated with the returned color specification is the Screen White Point. The
value returned in the pixel member is undefined.

The XemsCIELuvQueryMaxL function given a hue angle and chroma, finds the point in CIE L* u*v*
color space of maximum lightness (L*) displayable by the screen. It returnsthis point in CIE L*u*v* coor-
dinates. An XcmsFailure return value usualy indicates that the given chromais beyond maximum for the
given hue angle.

To obtain the CIE L*u*v* coordinates of maximum Psychometric Chroma for a given Psychometric Hue
Angle, use XemsCIEL uvQueryMaxL C.

Status XcmsCIEL uvQueryMaxL C(ccc, hue_angle, color_return)
XecmsCCC ccc;
XcmsFloat hue_angle;
XcmsColor *color_return;

cce Specifies the Color Conversion Context. The CCC's Client White Point
and White Point Adjustment procedure are ignored.

hue_angle Specifies the hue angle in degrees at which to find maximum chroma.

color_return Returnsthe CIE L*u*v* coordinates of maximum chroma displayable by

the screen for the given hue angle. The white point associated with the
returned color specification is the Screen White Point. The value returned
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in the pixel member is undefined.

The XemsCIEL uvQueryMaxL C function given a hue angle, finds the point of maximum chroma display-
able by the screen. It returnsthis point in CIE L*u*v* coordinates.

To obtain the CIE L*u*v* coordinates of minimum CIE metric lightness (L*) for a given Psychometric
Hue Angle and Psychometric Chroma, use XcmsCIEL uvQueryMinL .

Status XcmsCIEL uvQueryMinL (ccc, hue_angle, chroma, color_return)
XemsCCC ccc;
XcmsFloat hue_angle;
XcmsFloat chroma;
XcmsColor *color_return;

cce Specifies the Color Conversion Context. The CCC's Client White Point
and White Point Adjustment procedure are ignored.

hue_angle Specifies the hue angle in degrees at which to find minimum lightness.

chroma Specifies the chroma at which to find minimum lightness.

color_return Returnsthe CIE L*u*v* coordinates of minimum lightness displayable by

the screen for the given hue angle and chroma. The white point associated
with the returned color specification is the Screen White Point. The value
returned in the pixel member is undefined.

The XemsCIEL uvQueryMinL function given a hue angle and chroma, finds the point of minimum light-
ness (L*) displayable by the screen. It returnsthis point in CIE L*u*v* coordinates. An XcmsFailure
return value usually indicates that the given chromais beyond maximum for the given hue angle.

5.4. TekHVC Queries

To obtain the maximum Chroma for a given Hue and Value, use XcmsTekHVCQueryMaxC.
Status XcmsTekHV CQueryMaxC(ccc, hue, value, color_return)

XecmsCCC ccc;
XcmsFloat hue;
XcmsFloat value;
XcmsColor *color_return;
cce Specifies the Color Conversion Context. The CCC's Client White Point
and White Point Adjustment procedure are ignored.
hue Specifies the Hue in which to find the maximum Chroma.
value Specifies the Value in which to find the maximum Chroma.
color_return Returns the maximum Chroma along with the actual Hue and Value at

which the maximum Chromawas found. The white point associated with
the returned color specification is the Screen White Point. The value
returned in the pixel member is undefined.

The XemsTekHVCQueryMaxC function given aHue and Value, determines the maximum Chromain
TekHV C color space displayable by the screen. It returns the maximum Chroma along with the actual Hue
and Value at which the maximum Chroma was found.

To obtain the maximum Value for a given Hue and Chroma, use XcmsTekHVCQueryMaxV .
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Status XcmsTekHV CQueryMaxV (ccc, hue, chroma, color_return)
XemsCCC ccc;
XcmsFloat hue;
XcmsFloat chroma;
XcmsColor *color_return;

cce Specifies the Color Conversion Context. The CCC's Client White Point
and White Point Adjustment procedure are ignored.

hue Specifies the Hue in which to find the maximum Value.

chroma Specifies the Chroma in which to find the maximum Value.

color_return Returns the maximum Value along with the Hue and Chroma at which the

maximum Value was found. The white point associated with the returned
color specification is the Screen White Point. The value returned in the
pixel member is undefined.

The XemsTekHVCQueryMaxV function given a Hue and Chroma, determines the maximum Vauein
TekHV C color space displayable by the screen. It returns the maximum Value and the actual Hue and
Chroma at which the maximum Value was found.

To obtain the maximum Chroma and Value at which it is reached for a specified Hue, use
XecmsTekHV CQueryMaxVC.

Status XcmsTekHV CQueryMaxV C(ccc, hue, color_return)

XecmsCCC ccc;
XcmsFloat hue;
XcmsColor *color_return;
cce Specifies the Color Conversion Context. The CCC's Client White Point
and White Point Adjustment procedure are ignored.
hue Specifies the Hue in which to find the maximum Chroma.
color_return Returns the color specification in XcmsTekHV C for the maximum Chroma,

the Value at which that maximum Chromais reached, and actual Hue in
which maximum Chromawas found. The white point associated with the
returned color specification is the Screen White Point. The value returned
in the pixel member is undefined.

The XemsTekHVCQueryMaxV C function given a Hue, determines the maximum Chromain TekHVC
color space displayable by the screen and the Value at which that maximum Chromais reached. Thisrou-
tine returns the maximum Chroma, the Value at which that maximum Chroma s reached, and the actual
Hue for which the maximum Chroma was found.

To obtain a specified number of TekHV C specifications such that they contain a maximum Valuesfor a
specified Hue, and the Chroma at which the maximum Values are reached, use XecmsTekHV CQuer -
yMaxV Samples.

Status XcmsTekHV CQueryMaxV Samples(ccc, hue, colors _return, nsamples)
XecmsCCC ccc;
XcmsFloat hue;
XemsColor colors_return[];
unsigned short nsamples;

cce Specifies the Color Conversion Context. The CCC's Client White Point
and White Point Adjustment procedure are ignored.

hue Specifies the Hue for maximum Chroma/VValue samples.

nsamples Specifies the number of samples.
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colors_in_out Returns nsamples of color specificationsin XcmsTekHV C such that the
Chroma s the maximum attainable for the Value and Hue. The white point
associated with the returned color specification is the Screen White Point.
The value returned in the pixel member is undefined.

The XemsTekHVCQueryM axV Samples returns nsamples of maximum Value, Chroma at which that
maximum Valueis reached, and the actual Hue for which the maximum Chromawas found. These sample
points may then be used to plot the maximum Vaue/Chroma boundary of the screen’s color gamut for the
specified Hue in TekHV C color space.

To obtain the minimum Value for a given Hue and Chroma, use XcmsTekHVCQueryMinV .

Status XcmsTekHV CQueryMinV (ccc, hue, chroma, color_return)
XemsCCC ccc;
XcmsFloat hue;
XcmsFloat chroma;
XcmsColor *color_return;

cce Specifies the Color Conversion Context. The CCC's Client White Point
and White Point Adjustment procedure are ignored.

hue Specifies the Hue in which to find the minimum Value.

value Specifies the Value in which to find the minimum Value.

color_return Returns the minimum Value and the actual Hue and Chroma at which the

minimum Vaue was found. The white point associated with the returned
color specification is the Screen White Point. The value returned in the
pixel member is undefined.

The XemsTekHVCQueryMinV function given a Hue and Chroma, determines the minimum Valuein
TekHV C color space displayable by the screen. It returns the minimum Value and the actual Hue and
Chroma at which the minimum Value was found.
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Chapter 6

Extension Functions

Xcms can be extended in two ways: adding device-independent color spaces derivable from CIEXY Z, and
adding Color Characterization Function Sets.

6.1. Color Spaces

The CIE XY Z color space serves as the "hub" for all conversions between device-independent and device-
dependent color spaces. Therefore, associated with each color space is the knowledge to convert an
XemsColor structure to and from CIE XY Z format. For example, conversion from CIE L*u*v* to RGB
requires the knowledge to convert from CIE L*u*v* to CIE XY Z and from CIE XYZ to RGB. This
knowledge is stored as an array of functions, that when applied in serieswill convert the XcmsColor struc-
tureto or from CIE XY Z format. This color specification conversion mechanism facilitates the addition of
color spaces.

Of course when converting between only device-independent color spaces or only device-dependent color
spaces, short cuts are taken whenever possible. For example, conversion from TekHVC to CIE L*u*v* is
performed by intermediate conversion to CIE u*v*Y, then to CIE L*u*v*, thus bypassing conversion
between CIE u*v*Y and CIE XYZ.

6.1.1. Adding Device-Independent Color Spaces

To add a device-independent color space, use XcmsAddColor Space.

Status XcmsA ddCol orSpace(color_space)
XemsColorSpace * color_space;

color_space Specifies the device-independent color space to add.

The XemsAddColor Space function makes a device-independent color space (actually an XcmsColorSpace
structure) accessible by the color management system. Because format values for unregistered color spaces
are assigned at run-time they should be treated as private to the client. If referencesto an unregistered color
space must be made outside the client (for example, storing color specificationsin afile using the unre-
gistered color space), then reference should be made by color space prefix (see following routines

XcemsFor matOfPrefix and XcmsPr efixOfFormat).

If the XcmsColorSpace structure is already accessible in the color management system, the routine returns
XcmsSuccess.

Note that added X cmsCol orSpaces must be retained for reference by Xcms.

6.1.2. Querying Color Space Format and Pr efix

To obtain the format associated with the color space associated with a specified color string prefix, use
XcmsFor matOf Pr efix.

XcmsColorFormat X cmsFormatOf Prefix ( prefix)
char * prefix;
prefix String containing the color space prefix.

The XemsFor matOfPr efix function returns format for the the specified color space prefix (e.g.,
"CIEXYZ"). The prefix is case-insensitive. If the color space is not accessiblein the color management
system, this routine returns XcmsUndefinedFormat.
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To obtain the color string prefix associated with the color space specified by a color format, use
XcmsPr efixOf For mat.

char * X cmsPrefixOf Format (format)
XcmsColorFormat format;

format Specifies the color specification format.

The XemsPrefixOfFor mat function returns the string prefix associated with the color specification encod-
ing specified by format; otherwise NULL if none found. The returned string must be treated as read-only.

6.1.3. Creating Additional Color Spaces

Color space specific information necessary for color space conversion and color string parsing is stored in
an XcmsColor Space structure. Therefore, a new structure containing this information is required for each
additional color space. In the case of device-independent color spaces, a handle to this new structure (i.e.,
viaglobal variable) is usually made accessible to the client program for use with the XcmsAddColor Space
routine.

If a new XcmsCol orSpace structure specifies a color space not registered with the X Consortium, because
format values for unregistered color spaces are assigned at run-time they should be treated as private to the
client. If referencesto an unregistered color space must be made outside the client (for example, storing
color specifications in afile using the unregistered color space), then reference should be made by color
space prefix (see XemsFormatOfPrefix and XcmsPr efixOfFor mat ).

typedef X cmsColorConversionProc * XcmsFuncListPtr;
/* A NULL terminated list of function pointers*/

typedef struct _XcmsColorSpace {
char *prefix;
XcmsColorFormat format;
XcmsParseStringProc parseString;
XcmsFuncListPtrto CIEXY Z;
XcmsFuncListPtr from_CIEXYZ;
int inverse flag;

} XcmsColorSpace;

prefix Specifies the prefix indicating a color string isin this color space’s
string format. For example, "ciexyz" or "CIEXY Z" for CIE XYZ, and
"rgh" or "RGB" for RGB. Prefix is caseinsensitive.

format Specifies the color specification format. Formats for unregistered color
Spaces are assigned at run-time.

parseString Pointer to the function that can parse a color string into an XcmsColor
structure. This function returns an integer (int): non-zero if it suc-
ceeded, zero otherwise.

to_CIEXYZ, from CIEXYZ Two pointers, eachto aNULL terminated list of function pointers.
When the list of functions are executed in series, it will convert the
color specified in an XcmsColor structure from/to the current color
space format to/from the CIE XY Z format. Each function returns an
integer (int): non-zero if it succeeded, zero otherwise. Note that the
white point to be associated with the colorsis specified explicitly, even
though white points can be found in the Color Conversion Context.

inverse flag If non-zero, this indicates that for each function listed into_CIEXYZ, its
inverse function can be found in from_CIEXYZ such that:
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Given: n=number of functionsin each list

foreachi, suchthat 0 <=i<n
from_CIEXYZ[n - i] istheinverse of to_CIEXY ZJi].

This allows Xcms to use the shortest conversion path, bypassing
CIEXYZ if possible (e.g., TekHVC to CIE L*u*v*).

6.1.3.1. Parse String Callback

The callback in the XcmsColor Space structure for parsing a color string for the particular color space must
adhere to the following software interface specification:

typedef int (* X cmsParseStringProc)(color_string, color_return)
char *color_string;

XcmsColor *color_return; /* color to compress */
color_string Specifies the color string to parse.
color_return Returns the color specification in the color space’ s format.

6.1.3.2. Color Specification Conversion Callback

The callback in the XcmsColor Space structure for converting a color specifications must adhere to the fol-
lowing software interface specification:

typedef int (* XcmsConversionProc)(ccc, white_point, colors, ncolors)
XemsCCC ccc;
XcmsColor *white_point;
XcmsColor *colors;
unsigned int ncolors;

cce Specifies the Color Conversion Context.

white_point Specifies the white point associated with color specifications. Pixel
member isignored. The color specification is left unchanged upon return.

colors_in_out Specifies an array of of color specifications. Pixel members are ignored
and remain unchanged upon return.

ncolors Specifies the number of XemsColor structuresin the color specification
array.

Conversion functions should be available globally for use by other color spaces. Conversion functions
currently available and accessiblein Xcms are:

. XemsCIELabToCIEXYZ -- Convert color specifications from XecmsCIELab to
XemsCIEXY Z.

. XemsCIELuvToCIEuvY -- Convert color specifications from XcmsCIEL uv to XemsCIEuvY .
. XemsCIEXYZToCIELab -- Convert color specifications from XecmsCIEXY Z to

XcmsCIELab.

. XemsCIEXYZToCIEuvY -- Convert color specifications from XcmsCIEXY Z to
XcmsCIEuvY.

. XemsCIEXYZToCIExyY -- Convert color specifications from XcmsCIEXY Z to
XemsCIExyY.

. XemsCIEXYZToRGBi -- Convert color specifications from XcmsCIEXY Z to XcmsRGBi.
. XemsCIlEuvY ToCIELuv -- Convert color specifications from XcmsCIEuvY to XemsCIEL ab.

. XemsCIEuvYToCIEXYZ -- Convert color specifications from XcmsCIEuvY to
XemsCIEXY Z.
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. XemsCIEuvYToTekHVC -- Convert color specifications from XcmsCIEuvY to
XcmsTekHVC.

. XemsCIExyYToCIEXY Z -- Convert color specifications from XcmsCIExyY to
XemsCIEXY Z.

. XecmsRGBToRGBI -- Convert color specifications from XcmsRGB to XcmsRGBi.
. XemsRGBIToCIEXYZ -- Convert color specifications from XcmsRGBi to XcmsCIEXY Z.
. XecmsRGBIToRGB -- Convert color specifications from XcmsRGBI to XcmsRGB.

. XemsTekHVCToCIEuvY -- Convert color specifications from XcmsTekHV C to
XcmsCIEuvY.

6.2. Function Sets

Functions to convert between device-dependent color spaces and CIE XY Z may differ for different classes
of output devices (e.g., color versus gray monitors). Therefore, we've added the notion of Color Character-
ization Function Sets (or simply Function Set). A function set consists of device-dependent color spaces
and the functions that convert color specifications between these device-dependent color spaces and the CIE
XY Z color space appropriate for a particular class of output devices. The function set also contains arou-
tine that reads Screen Color Characterization Data off root window properties. It isthis characterization
datathat will differ between devices within a class of output devices. Refer to the "X Device Color Charac-
terization Convention" (XDCCC) document for details about how Screen Color Characterization Data,
appropriate for the LINEAR_RGB Function Set, are stored in root window properties. The LINEAR_RGB
Function Set is provided by Xcms and will support most color monitors. Function sets may require data
that differs from those needed for the LINEAR_RGB Function Set. In that case, its corresponding data may
be stored on different root window properties.

6.2.1. Adding Function Sets

To add a Color Characterization Function Set, use XcmsAddFunctionSet.

Status X cmsAddFunctionSet (function_set)
XcmsFunctionSet *function_set;

function_set Specifies the Color Characterization Function Set to add.

The XemsAddFunctionSet adds a Color Characterization Function Set to the color management system.
If the Function Set uses device-dependent XcmsCol orSpace structures not accessible in the color manage-
ment system, this routine will add them. 1f an added XcmsColorSpace structure is for a device-dependent
color space not registered with the X Consortium, because format values for unregistered color spaces are
assigned at run-time they should be treated as private to the client. If referencesto an unregistered color
space must be made outside the client (for example, storing color specificationsin afile using the unre-
gistered color space), then reference should be made by color space prefix (see routines

XcemsFor matOfPrefix and XcmsPr efixOfFormat).

Additional function sets should be added before any callsto other Xecms API routines and the modified Xlib
routines ( XAllocNamedColor, XL ookupColor, XParseColor, and XStoreNamedColor ) are made. If
not, the XcmsPerScrninfo component of previously created XcmsCCCs does not have the opportunity to
initialize with the added Function Set.

6.2.2. Creating Additional Function Sets

Creation of additional Color Characterization Function Sets should be required only when an output device
does not conform to existing function sets or when additional device-dependent color spaces are necessary.
A function set consists primarily of a collection of device-dependent XcmsColor Space structures and a
means to read and store a Screen’s color characterization data. This datais stored in an

XcmsFunctionSet structure a handle to this structure (i.e., viaglobal variable) is usually made accessible to
the client program for use with XcmsAddFunctionSet.
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If a Function Set uses new device-dependent XcmsCol orSpace structures they will be transparently pro-
cessed into the color management system. Function Sets can share an XcmsCol or Space structure for a
device-dependent color space. In addition multiple X cmsCol orSpace structures are allowed for a device-
dependent color space, however, a Function Set can reference only one of them. These XcmsCol orSpace
structures will differ in the routines to convert to and from CIE XY Z, thus tailored for the specific Function
Set.

typedef struct _XcmsFunctionSet {
XemsColorSpace ** DDCol orSpaces;
XcmsScreenlnitProc screeninitProc;
} XcmsFunctionSet;

DDCol or paces Pointer to aNULL terminated list of pointers to XcmsColorSpace struc-
tures for the device-dependent color spaces supported by the Function Set.
screenlnitProc Callback procedure described below that initializes the XcmsPerScrninfo

structure for a particular Screen.
The screen initialization callback must adhere to the following software interface specification:
typedef Status (* X cmsScreenl nitProc)(display, screen_number, screen_info)
Display *display;
int screen_number;
XcmsPerScrninfo * screen_info;

display Specifies the connection to the X server.
screen_number Specifies the screen.
screen_info Specifies the per screen information data structure, XcmsPer Scrnlnfo.

The screen initialization callback in the XcmsFunctionSet structure fetches the Color Characterization
Data (device profile) for the specified Screen typically off properties on the Screen’ s root window; then ini-
tializes the specified XcmsPer Scrnlnfo structure. 1f successful, the procedurefills in the XcmsPer-
Scrninfo structure by 1) setting the screenData member to the address of the a created device profile data
structure (contents known only by the function set), 2) sets the screenWhitePoint member, 3) sets the func-
tionSet member to the address of the XcmsFunctionSet structure, 4) sets the state member to X cmslnitSuc-
cess, then finally returns XcmsSuccess. |f unsuccessful, the procedure sets the state member to Xcmslnit-
Failure and returns XcmsFailure.

The XcmsPer Scrnlnfo structure contains the following:

typedef struct _XcmsPerScrninfo {
XcmsColor  screenWhitePoint;

caddr t functionSet;
caddr t screenData;
char state;
char pad[3];
} XcmsPerScrninfo;
screenWhitePoint Specifies the white point inherent to the Screen.
functionSet Specifies the appropriate Function Set.
screenData Specifies the device profile.
state Xcmsl nitNone indicates initialization has not been previously attempted.

Xcmsl nitFailure indicates initialization has been previously attempted but
failed. XcmslnitSuccess indicatesinitialization has been previously
attempted and succeeded.
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