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1. Introduction

It is a requirement that X client applications must be portable acrogs saplementations, with
very different file systems, naming a@mtions, and font librariesHowever, font access requests,
as defined by th¥ Window System Protocol, neither specify semrindependent caentions for
font names nor prade adequate font properties for logically describing typographic fonts.

X clients must be able to dynamically determine the fovditadble on agy given server so that
understandable information can be presented to the user or so that intelligesittfank$ can be
chosen. lis desirable for the most common queries to be accomplished withowethead of
opening each font and inspecting font properties, by means of diisfiffents requests. ér
example, if a user selected a Hetica type&ice timily, a dient application should be able to
guery the semr for all Hehetica fonts and present only those setwidths, weights, slants, point
sizes, and character setgitable for that &mily.

This document gies a sandard logical font description (hereafter referred to as XLFD) and the
conventions to be used in the core protocol so that clients can query and access screen type
libraries in a consistent manner across all X &ty Inaddition to completely specifying avgn
font by means of itfontName, the XLFD also preides for a standard set of\FontProper-

ties that describe the font in more detail.

The XLFD prosides an adequate set of typographic font properties, SUCARSHEIGHT,
X_HEIGHT, and RELATIVE_SETWIDTH, for publishing and other applications to do intelligent
font matching or substitution when handling documents created on some foregrtisaruse
potentially unknavn fonts. In addition, this information is required by certain clients to position
subscripts automatically and determine small capital heights, recommended leadihgpace
values, and so on.

2. Requirements and Goals

The XLFD meets the short-term and long-term goals ve laatandard logical font description
that:

. Provides unique, descript font names that support simple pattern matching
. Supports multiple font @ndors, arbitrary character sets, and encodings

. Supports naming and instancing of scalable and polymorphic fonts

. Supports transformations and subsetting of fonts

. Is independent of X seev and operating or file system implementations
. Supports arbitrarily compiefont matching or substitution
. Is extensible

2.1. Povide Unique and Descriptve Font Names

It should be possible to % font names that are long enough and deseetiough to hee a
reasonable probability of being unique withowtenting a nev regstration oganization. Resolu-
tion and size-dependent font masters, mefilor font libraries, and so on must be anticipated
and handled by the font name alone.

The name itself should be structured to be amenable to simple pattern matching and parsing, thus
allowing X clients to restrict font queries to some subset of all possible fonts in tke serv

2.2. SupportMultiple F ont Vendors and Character Sets

The font name and properties should distinguish between fonts that were suppliéerbgtdif
font vendors bt that possibly share the same naMé anticipate a highly competite font mar
ket where users will be able tap fonts from mawy sources according to their particular require-
ments.

A number of font endors delier each font with all glyphs designed for that font, where charset
mappings are defined by encodiregiors. Somsener implementations may force these
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mappings to proprietary or standard charsets statically in the font@ttars may desire to per
form the mapping dynamically in the servProvisions must be made in the font name that
allows a font request to specify or identify specific charset mappings ier gvironments
where multiple charsets are supported.

2.3. SupportScalable and Blymorphic Fonts

If a font source can be scaled to an arbitrary sizeuged in other \&ys, it should be possible for
an application to determine thaict from the font name, and the application should be able to
construct a font name for yaspecific instance.

2.4. SupportTransformations and Subsetting of Bnts

Arbitrary two-dimensional linear transformations of fonts should be able to be requested by appli-
cations. Sincsuch transformed fonts may be used for spedietefrequiring a f& characters

from each of mandifferently transformed fonts, it should be possible to request only ehfar-

acters from a font for &€iency.

2.5. Belndependent of X Sewer and Operating or File System Implementations

X client applications that require a particular font should be able to use the descepte with-
out knawvledge of the file system or other repository in use by thesdrowevae, it should be
possible for semrs to translate agn font name into a file name syntax that it ksschav to
deal with, without compromising the uniqueness of the font narhis algorithm should be
reversible (xactly haw this translation is done is implementation dependent).

2.6. SupportArbitrarily Complex F ont Matching and Substitution

In addition to the font name, the XLFD should define a standard list of desefigtt properties,
with agreed-uponallbacks for all fonts.This allawvs client applications to dee font-specific
formatting or display data and to perform font matching or substitution whed &skandle
potentially unknavn fonts, as required.

2.7. BeExtensible

The XLFD must bexdensible so that meand/or private descriptie font properties can be added
to conforming fonts without makingisting X client or sergr implementations obsolete.

3. XLogical Font Description

XLFD is divided into tw basic components: thieontName, which gives dl font information
needed to uniquely identify a font in X protocol requests fanwle, OpenFont, ListFonts,
and so on) and aaviable list of optionaFontProperties, which describe a font in more detail.

The FontName is used in font queries and is returned as data in certain X protocol requissts.
also specified as the datalwe for theFONT item in the X Consortium Character Bitmap Distri-
bution Format Standard (BDF V2.1).

The FontProperties are supplied on a font-by-font basis and are returned as data in certain X
protocol requests as part of tK&ontStruct data structureThe names and associated dath v
ues for each of theontProperties may also appear as items of 8IARTPROPERTIES...END-
PROPERTIES list in the BDF V2.1 specification.

3.1. FontName

EachFontName is logically composed of twdrings: aFontNameRegistry prefix that is fol-
lowed by aFontNameSuffix. The FontName uses the ISO 8859-1 encodinghe Font-
NameRegistryis an x-rgistered-name (a name that has begistered with the X Consortium)
that identifies the gastration authority thatvans the specifieéfFontNameSuffix syntax and
semantics.
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All font names that conform to this specification are to useraNameRegistry prefix, which is
defined to be the string-"" (HYPHEN). All FontNameRegistry prefixes of the form: ver-
sion—, where the specifiecevsion indicates some future XLFD specification, are reseoy the
X Consortium for future xensions to XLFD font namesf required, &tensions to the current
XLFD font name shall be constructed by appending firelds to the current structure, each
delimited by the xisting field delimiter The availability of other FontNameRegistry prefixes or
fonts that support othergistries is serer implementation dependent.

In the X protocol specification, tHeontName is required to be a string; hence, numeric field v
ues are represented in the name as stringagois. All FontNameSuffix fields are also

defined ag-ontProperties; numeric property &lues are represented as signed or unsigned inte-
gers, as appropriate.

3.1.1. FontName Syntax

The FontName is a structured, parsable string (of type STRING8) whose Backus-Neur F
syntax description is as folks:

FontName ::= XFontNameRgistry XFontNameSuix | PrivFontNameRgistry PrivFont-
NameSufix
XFontNameRgistry ::=  XFNDelim | XFNExtPrefix ¥rsion XFNDelim
XFontNameSufx ::=  FOUNDRY XFNDelim FAMILY_NAME XFNDelim WEIGHT_NAME

XFNDelim SLANT XFNDelim SETWIDTH_MME XFNDelim ADD_
STYLE_NAME XFNDelim PIXEL_SIZE XFNDelim POINT_SIZE
XFNDelim RESOLUTION_X XFNDelim RESOLUTION_Y XFNDelim
SRACING XFNDelim AVERAGE_WIDTH XFNDelim CHARSET_REG-
ISTRY XFNDelim CHARSET_ENCODING

Version ;= STRINGS8 - the XLFD ersion that defines axtension to the font name
syntax (for &ample, “1.4")

XFNExtPrefix ::= OCTET - ‘+"’ (PLUS)
XFNDelim ::= OCTET - ‘="’ (HYPHEN)
PrivFontNameRgistry ::=  STRINGS8 - other than those strings reserby XLFD
PrivFontNameSufx ::=  STRING8

Field values are constructed as strings of ISO 8859-1 graphic charaxtéusjrey the follaving:

. “~""(HYPHEN), the XLFD font name delimiter character

. “?” (QUESTION MARK) and “*** (ASTERISK), the X protocol font name wildcard char
acters

. “,”" (COMMA), used by Xlib to separate XLFD font names in a font set.

. “"7 (QUOTATION MARK), used by some commercial products to quote a font name.

Alphabetic case distinctions are a¥led lut are for human readability concerns onGonform-

ing X seners will perform matching on font name query or open requests independent of case.
The entire font name string musivean more than 255 charactert.is recommended that

clients construct font name query patternsxplieitly including all field delimiters tosid
unexpected resultsNote that SRCE is a \alid character of &ontName field; for ekample, the
string ‘ITC Avant Garde Gothi¢'might be a AMILY_NAME.

3.1.2. FntName Field Definitions
This section discusses thentName:
J FOUNDRY field

. FAMILY_NAME field

. WEIGHT_NAME field
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«  SLANT field

«  SETWIDTH_NAME field

- ADD_STYLE_NAME field

«  PIXEL_SIZE field

«  POINT_SIZE field

- RESOLUTION_X and RESOLUTION_Y fields

- SPACING field

- AVERAGE_WIDTH field

- CHARSET_REGISTR and CHARSET_ENCODING fields

3.1.2.1. FOUNDF Field

FOUNDRY is an x-registered-name, the name or identifier of the digital type foundry that digi-
tized and supplied the font data, or iffdient, the identifier of the ganization that last modified
the font shape or metric information.

The reason this distinction is necessary is thatendont design may be licensed from one
source (for gample, ITC) lnt digitized and sold by gmumber of diferent type suppliersEach
digital version of the original design, in general, will be sainat diferent in metrics and shape
from the idealized original font data, because each font foufairipetter or for wrse, has its
own gandards and practices for tweaking a tgpeffor a particular generation of output tech-
nologies or has itswin perception of mak needs.

It is up to the type supplier togister with the X Consortium a suitable name for #FostName
field according to the gistration procedures defined by the Consortium.

The X Consortium shall define procedures fgistering foundry and other names and shall
maintain and publish, as part of its public digttibn, a rgistry of such rgistered hames for use
in XLFD font names and properties.

3.1.2.2. AMIL Y_NAME Field

FAMILY_NAME is a string that identifies the range amily of typefce designs that are all
variations of one basic typographic styl€his must be spelled out in full, withords separated

by spaces, as require@his name must be human-understandable and suitable for presentation to
a font user to identify the typate amily.

It is up to the type supplier to supply and maintain a suitable string for this field and font property
to secure the properdd title to a given name, and to guard amst the infringement of other’
copyrights or trademarksBy corvention, AMILY_NAME is not translatedFAMILY_NAME

may include an indication of desigwership if considered alid part of the typeice amily

name.

The follonving are gamples of AMILY_NAME:
. Helvetica
. ITC Avant Garde Gothic

. Times

. Times Roman

. Bitstream Amerigo
. Stone

3.1.2.3. WEIGHT_NAME Field

WEIGHT_NAME is a string that identifies the foatlypographic weight, that is, the nominal
blackness of the font, according to the FOUNDRjudgment. Thisiame must be human-under
standable and suitable for presentation to a font Udex \alue ‘0"’ i s used to indicate a



X L ogical Font Description Corventions X11,Release 6.4

polymorphic font (see section 6).

The interpretation of this field is somleat problematic because the typographic judgment of
weight has traditionally depended on tiverall design of the typafce imily in question; that is,
it is possible that the DemiBold weight of one font could be almosvagquot in typographic feel
to a Bold font from anotheamily.

WEIGHT_NAME is captured as an arbitrary string because it is an important part ofsa font’
complete human-understandable nardewever, it should not be used for font matching or sub-
stitution. For this purpose, X client applications should use the weight-related font properties
(RELATIVE_WEIGHT and WEIGHT) that gie the coded relate weight and the calculated
weight, respectily.

3.1.2.4. SLANTField

SLANT is a code-string that indicates thes@ll posture of the typate design used in the font.
The encoding is as fols:

Code EnglishTranslation  Description

“R” Roman Uprighdesign

“re | talic Italic design, slanted clockwise from thertrcal

“Q” Oblique Obliqued upright design, slanted clockwise from tae v
tical

“RI” Revease ltalic Italic design, slanted counterclockwise from tlegtical

“RO" R evease Oblique Obliqued upright design, slanted counterclockwise from
the \ertical

“oT” Other Other

numeric  Polymorphic See section 6 on polymorphic font support.

The SLANT codes are for programming gemience only and usually are a@nted into their
equivalent human-understandable form before being presented to.a user

3.1.2.5. SETWIDTH_NAME Field

SETWIDTH_NAME is a string that gies the fonts typographic proportionate width, that is, the
nominal width per horizontal unit of the font, according to the FOUNBRidgment. Theaue
“0”is wsed to indicate a polymorphic font (see section 6).

As with WEIGHT_NAME, the interpretation of this field or font property is sarhat problem-
atic, because the desigreejidgment of setwidth has traditionally depended on teeath design
of the typeéce amily in question.For purposes of font matching or substitution, X client appli-
cations should either use the REIUIXE_SETWIDTH font property that ges the relatve coded
proportionate width or calculate the proportionate width.

The folloving are @amples of SETWIDTH_MNME:

. Normal
. Condensed
. Narronv

. Double Wde

3.1.2.6. ADD_STYLE_MME Field

ADD_STYLE_NAME is a string that identifies additional typographic style information that is
not captured by other fieldsibis needed to identify the particular fofithe character['’ any-
where in the field is used to indicate a polymorphic font (see section 6).
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ADD_STYLE_NAME is not a typedice classification field and is only used for uniquengss.
use, as such, is not limited to typographic style distinctions.

The folloving are @amples of ADD_STYLE_NKME:

. Serif
. Sans Serif
. Informal

. Decorated

3.1.2.7. PIXEL_SIZEField

PIXEL_SIZE gves the body size of the font at a particular POINT_SIZE and RESOLUTION_Y
PIXEL_SIZE is either an ingerstring or a string ggnning with ‘['’. A string beginning with

“I’ represents a matrix (see section B)XEL_SIZE usually incorporates additionartical
spacing that is considered part of the font des{ijate, havever, that this alue is not necessar

ily equivalent to the height of the font bounding boxXgro is used to indicate a scalable font (see
section 5).

PIXEL_SIZE usually is used by X client applications that need to query fonts according to
device-dependent size,gardless of the point size oextical resolution for which the fontas
designed.

3.1.2.8. POINT_SIZEField

POINT_SIZE gves the body size for which the fontas designedPOINT_SIZE is either an
integerstring or a string kgEnning with ‘['’. A string beginning with ‘['’ represents a matrix

(see section 4)This field usually incorporates additionartical spacing that is considered part
of the font design(Note, havever, that POINT_SIZE is not necessarily egalént to the height

of the font bounding box.POINT_SIZE is g&pressed in decipoints (where points are as defined
in the X protocol or 72.27 points equal 1 incEgro is used to indicate a scalable font (see sec-
tion 5).

POINT_SIZE and RESOLUTION_Y are used by X clients to query fonts accordingitede
independent size to maintain constart g&ze on the display gerdless of the PIXEL_SIZE used
for the font.

3.1.2.9. RESOLUTION_Xand RESOLUTION_Y Fields

RESOLUTION_X and RESOLUTION_Y are unsigned geestrings that gie the horizontal
and \ertical resolution, measured in plg or dots per inch (dpi), for which the foraswdesigned.
Zero is used to indicate a scalable font (see sectioH&jzontal and ertical values are required
because a separate bitmap font must be designed for displayewyittifierent aspect ratios (for
example, 1:1, 4:3, 2:1, and so on).

The separation of pét or point size and resolution is necessary because Wsditw serers with
very different video characteristics (faxample, horizontal andevtical resolution, screen and
pixel size, piel shape, and so on) to potentially access the same font liditaeyfont name, for
example, must dferentiate between a 14-point font designed for 75 dpi (body size of about 14
pixels) or a 14-point font designed for 150 dpi (body size of about 28spixFurtherin servers

that implement some or all fonts as continuously scaled and scegrtedroutlines,

POINT_SIZE and RESOLUTION_Y will help the sentto diferentiate between potentially sep-
arate font masters forxe title, and display sizes or for other typographic considerations.

3.1.2.10. SRCING Field

SFACING is a code-string that indicates the escapement class of the font, that is, monospace
(fixed pitch), proportional @riable pitch), or charcell (a special monospaced font that conforms
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to the traditional data-processing character cell font modélg encoding is as foles:

Code EnglishTranslation Description
“pP” Proportional A font whose logical character widthary for each glyphNote that

no other restrictions are placed on the metrics of a proportional font.
“M” M onospaced A font whose logical character widths are constant (thatésy e

glyph in the font has the same logical widtho other restrictions
are placed on the metrics of a monospaced font.

“c” CharCell A monospaced font that folles the standard typeiter character cell
model (that is, the glyphs of the font can be modeled by X clients as
“ boxes’ of the same width and height that are imaged side-by-side to
form text strings or top-to-bottom to formxelines). By definition,
all glyphs hae the same logical character width, and no glyph&ha
“ink” outside of the character cell.here is no &rning (that is, on a
percharacter basis with posiéi metrics: 0 <= left-bearing <= right-
bearing <= width; with ngetive metrics: width <= left-bearing <=
right-bearing <= zero)Also, the \ertical extents of the font do not
exceed the grtical spacing (that is, on a pelraracter basis: ascent
<= font-ascent and descent <= font-descenbe cell height = font-
descent + font-ascent, and the width\ ERAGE_WIDTH.

3.1.2.11. NERAGE_WIDTH Field

AVERAGE_WIDTH is an intgerstring typographic metricalue that gies the unweighted arith-
metic mean of the absolutalue of the width of each glyph in the font (measured in tenths of
pixels), multiplied by -1 if the dominant writing direction for the font is right-to-léfl.eading
“” (TILDE) indicates a ngetive value. For monospaced and character cell fonts, this is the
width of all glyphs in the fontZero is used to indicate a scalable font (see section 5).

3.1.2.12. CHARSET_REGISTR and CHARSET_ENCODING Fields

The character set used to encode the glyphs of the font (and implicitly treegfppli repertoire),

as maintained by the X Consortium character ggstny. CHARSET _REGISTR is an x-regis-
tered-name that identifies thegigtration authority thatwns the specified encoding.
CHARSET_ENCODING is a gistered name that identifies the coded character set as defined by
that registration authority and, optionallg subsetting hint.

Although the X protocol does nat@icitly have any knowledge about character set encodings, it
is expected that seer implementors will prefer to embed kmedge of certain proprietary or
standard charsets into their font library for reasons of performance areshiemce. The
CHARSET_REGISTR and CHARSET_ENCODING fields or properties aflan X client font
request to specify a specific charset mapping ires@mvironments where multiple charsets are
supported. Thavailability of ary particular character set is font and ssrimplementation
dependent.

To prevent collisions when defining character set names, it is recommended that
CHARSET_REGISTR and CHARSET_ENCODING name pairs be constructed according to
the following corventions:

CharsetRgistry ::=  StdCharsetRgstryName | PriCharsetRgistryName
CharsetEncoding ::= StdCharsetEncodingName |\RharsetEncodingName
StdCharsetRgstryName ::=  StdOganizationld StdNumber | Std@anizationld StdNumber Dotear
PrivCharsetRgistryName ::= Organizationld STRING8
StdCharsetEncodingName ::= STRING8-numeric part number of referenced standard
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PrivCharsetEncodingName ::= STRING8

StdOganizationld ::= STRING8-the rgistered name or acrgm of the referenced standard
organization
StdNumber ::=  STRING8-referenced standard number
Organizationld ::= STRINGS8-the rgistered name or acrgm of the oganization
Dot::= OCTET-"."” (FULL STOP)
Year ::= STRING8-numeric year (foxample, 1989)

The X Consortium shall maintain and publish gisgy of such character set names for use in X
protocol font names and properties as specified in XLFD.

The ISO Latin-1 character set shall bgiseered by the X Consortium as the CHARSET_REG-
ISTRY-CHARSET_ENCODING #lue pair: 1SO8859-1".

If the CHARSET_ENCODING contains & ' (LEFT SQUARE BRACKET), the T’ and the
characters after it up to ¥ ' (RIGHT SQJARE BRACKET) are a subsetting hint telling the font
source that the client is interested only in a subset of the characters of thEneffbnt source

can, optionallyreturn a font that contains only those characters ys@grerset of those charac-
ters. Theclient can gpect to obtain alid glyphs and metrics only for those characters, and not
for ary other characters in the fonThe font properties may optionally be calculated by consider
ing only the characters in the subset.

The BNF for the subsetting hint is

Subset ::= LeftBracket RangeList RightBraet
RangelList ::= Range | Range Space RangeList
Range ::= Number | Number Underscore Number
Number ::=  “0x” HexNumber | DecNumber
HexNumber ::= HexDigit | HexDigit HexNumber
DecNumber ::= DecDigit | DecDigit DecNumber

DecDigit ;= “0”] 1" |23 “4"|"“6" |6 |7 | "8 | 9"
HexDigit ::=  DecDigit | ‘a” [ “b’" | “‘c’" | “d’" | “‘e” | “'f""
LeftBracket ::=  “[” (LEFT SQJARE BRACKET)
RightBraclet ::=  “]" (RIGHT SQJARE BRACKET)
Space ::= “ " (SRACE)
Underscore ::= “_" (LOW LINE)

Each Range specifies characters that are to be part of the subset included in h&&nge
containing tvo Numbers specifies the first and last charaatetlusiely, of a range of characters.
A Range that is a single Number specifies a single character to be included in ti#e font.
HexNumber is interpreted as axaelecimal numberA DecNumber is interpreted as a decimal
number The font consists of the union of all the Ranges in the RangeList.

For example,
-misc-fixed-medium-r-normal--0-0-0-0-c-0-is08859-1[65 70 80_90]
tells the font source that the client is interested only in characters 65, 70, and 80-90.

3.1.3. Examples

The follonving examples of font names are dexd from the screen fonts shipped with the X Con-
sortium distrilution.

Font X FontName

75-dpi Fonts

Charter 12 pt -Bitstream-CharteMedium-R-Normal--12-120-75-75-P-68-1SO8859-1
Charter Bold 12 pt -Bitstream-CharteBold-R-Normal--12-120-75-75-P-76-1SO8859-1
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Font

X FontName

Charter Bold Italic 12 pt
Charter Italic 12 pt
Courier 8 pt

Courier 10 pt

Courier 12 pt

Courier 24 pt

Courier Bold 10 pt
Courier Bold Oblique 10 pt
Courier Oblique 10 pt
100-dpi Fonts

Symbol 10 pt

Symbol 14 pt

Symbol 18 pt

Symbol 24 pt

Times Bold 10 pt
Times Bold Italic 10 pt
Times lItalic 10 pt
Times Roman 10 pt

-Bitstream-CharteBold-I-Normal--12-120-75-75-P-75-1SO8859-1
-Bitstream-CharteMedium-I-Normal--12-120-75-75-P-66-1SO8859-1
-Adobe-CourietMedium-R-Normal--8-80-75-75-M-50-ISO8859-1
-Adobe-CourietMedium-R-Normal--10-100-75-75-M-60-1SO8859-1
-Adobe-CourietMedium-R-Normal--12-120-75-75-M-70-ISO8859-1
-Adobe-CourietMedium-R-Normal--24-240-75-75-M-150-ISO8859-1
-Adobe-CourierBold-R-Normal--10-100-75-75-M-60-1SO8859-1
-Adobe-CourierBold-O-Normal--10-100-75-75-M-60-ISO8859-1
-Adobe-CourietMedium-O-Normal--10-100-75-75-M-60-1SO8859-1

-Adobe-Symbol-Medium-R-Normal--14-100-100-100-P-85-Adobe-FONTSPECIFIC
-Adobe-Symbol-Medium-R-Normal--20-140-100-100-P-107-Adobe-FONTSPECIFIC
-Adobe-Symbol-Medium-R-Normal--25-180-100-100-P-142-Adobe-FONTSPECIFIC
-Adobe-Symbol-Medium-R-Normal--34-240-100-100-P-191-Adobe-FONTSPECIFIC
-Adobe-Times-Bold-R-Normal--14-100-100-100-P-76-1SO8859-1
-Adobe-Times-Bold-I-Normal--14-100-100-100-P-77-1SO8859-1
-Adobe-Times-Medium-I-Normal--14-100-100-100-P-73-1SO8859-1
-Adobe-Times-Medium-R-Normal--14-100-100-100-P-74-ISO8859-1

3.2. Font Properties

All font properties are optionalb will generally include the font name fields and, on a font-by-
font basis, ayother useful font descripte and use information that may be required to use the
font intelligently The XLFD specifies anxéensie st of standard X font properties, their inter
pretation, anddilback rules when the property is not defined forvargiont. Thegoal is to pro-
vide client applications with enough font information to be able toermaatomatic formatting and
display decisions with good typographic results.

Font property names use the 1ISO 8859-1 encoding.

Additional standard X font property definitions may be defined in the future artegoroper
ties may ®ist in X fonts at aptime. Prvate font properties should be defined to conform to the
general mechanism defined in the X protocol teg@reoverlap of name space and ambiguous

property names, that is,

pate font property names are of the form:”*(LOW LINE), followed

by the oganizational identifierfollowed by *_** (LOW LINE), and terminated with the property

name.

The Backus-Naur&rm syntax description of X font properties is as folo

Properties ::=
OptFontProplList ::=
OptFontProp ::=
PrivateFontProp ::=

OptFontPropList

NULL | OptFontProp OptBntPropList

PrivateFontProp | XientProp

STRINGS | Underscore @anizationld Underscore STRINGS8
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XFontProp ::=  FOUNDRY | FAMILY_NAME | WEIGHT_NAME | SLANT |
SETWIDTH_NAME | ADD_STYLE_NAME | PIXEL_SIZE |
POINT_SIZE | RESOLUTION_X | RESOLUTION_Y | SBING |
AVERAGE_WIDTH | CHARSET_REGISTR| CHARSET_ENCODING
| QUAD_WIDTH | RESOLUTION | MIN_SRCE | NORM_SRACE |
MAX_SPACE | END_SRACE | SUPERSCRIPT_X | SUPERSCRIPT_Y |
SUBSCRIPT_X | SUBSCRIPT_Y | UNDERLINE_POSITION | UNDER-
LINE_THICKNESS | STRIKEOUT_ASCENT | STRIKE-
OUT_DESCENT | IBLIC_ANGLE | X_HEIGHT | WEIGHT |
FACE_NAME | FULL_NAME | FONT | COPYRIGHT | XG_CAPI-
TAL_WIDTH | AVG_LOWERCASE_WIDTH | RELAIVE_SETWIDTH
| RELATIVE_WEIGHT | CAP_HEIGHT | SUPERSCRIPT_ SIZE | FIG-
URE_WIDTH | SUBSCRIPT_SIZE | SMALL_CAP_SIZE | NCTE |
DESTINATION | FONT_TYPE | FONT_VERSION | RASTER-
IZER_NAME | RASTERIZER_VERSION | R&_ASCENT |
RAW_DESCENT | RW_* | AXIS_NAMES | AXIS_LIMITS |
AXIS_TYPES

Underscore ::= OCTET-"_"" (LOW LINE)

Organizationld ::= STRINGB8-the rgistered name of the genization

3.2.1. FOUNDRY
FOUNDRY is & defined in theFontName except that the property type iF@M.
FOUNDRY cannot be calculated or d@eiited if not supplied as a font property

3.2.2. AMIL Y_NAME
FAMILY_NAME is as defined in thEontName except that the property type iFAM.
FAMILY_NAME cannot be calculated or @deflted if not supplied as a font property

3.2.3. WEIGHT_NAME
WEIGHT_NAME is as defined in thEontName except that the property type iFAM.
WEIGHT_NAME can be dedulted if not supplied as a font propegsy follows:

if (WEIGHT_NAME undefined) then
WEIGHT_NAME = ATOM(*‘Medium™)

3.2.4. SLANT
SLANT is as defined in thEontName except that the property type iFAM.
SLANT can be defulted if not supplied as a font propegsy follows:

if (SLANT undefined) then
SLANT = ATOM(*‘R")

3.2.5. SETWIDTH_NAME
SETWIDTH_NAME is as defined in thEontName except that the property type iF8M.
SETWIDTH_NAME can be dedulted if not supplied as a font propegsy follows:

if (SETWIDTH_NAME undefined) then
SETWIDTH_NAME = ATOM(*‘Normal”)

10
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3.2.6. ADD_STYLE_NAME
ADD_STYLE_NAME is as defined in theontName except that the property type iFAM.
ADD_STYLE_NAME can be dedulted if not supplied as a font propegsy follows:

if (ADD_STYLE_NAME undefined) then
ADD_STYLE_NAME = ATOM(*"")

3.2.7. PIXEL_SIZE
PIXEL_SIZE is as defined in thieontName except that the property type is INT32.

X clients requiring pierl values for the &rious typographic fed spaces (em space, en space, and
thin space) can use the fallimg algorithm for computing thesaes from other properties
specified for a font:

DeciPointsPerinch = 722.7

EMspace = BUND ((RESOLUTION_X * POINT_SIZE) / DeciPointsPerinch)
ENspace = RUND (EMspace / 2)

THINspace = RUND (EMspace / 3)

where a slash/] denotes real gision, an asterisk*) denotes real multiplication, andRIND
denotes a function that rounds its reguanenta up or davn to the ngt integer. This rounding is
done according to X = FLOOR (- 0.5), where FLOOR is a function that rounds its regliar
ment devn to the nearest irger.

PIXEL_SIZE can be approximated if not supplied as a font proeadyrding to the follwing
algorithm:

DeciPointsPerinch = 722.7
if (PIXEL_SIZE undefined) then
PIXEL_SIZE = FOUND ((RESOLUTION_Y * POINT_SIZE) / DeciPointsPerinch)

3.2.8. POINT_SIZE

POINT_SIZE is as defined in tli®ntName except that the property type is INT32.

X clients requiring deice-independentatues for em space, en space, and thin space can use the
following algorithm:

EMspace = RUND (POINT_SIZE / 10)
ENspace = RUND (POINT_SIZE / 20)
THINspace = RUND (POINT_SIZE / 30)

Design POINT_SIZE cannot be calculated or approximated.

3.2.9. RESOLUTION_X
RESOLUTION_X is as defined in tifeontName except that the property type is CARD32.
RESOLUTION_X cannot be calculated or approximated.

3.2.10. RESOLUTION_Y
RESOLUTION_Y is as defined in tifeontName except that the property type is CARD32.
RESOLUTION_X cannot be calculated or approximated.

11
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3.2.11. SRCING
SFACING is as defined in thEontName except that the property type iS@M.

SFACING can be calculated if not supplied as a font propectyording to the definitions ggn
above for the FontName.

3.2.12. NERAGE_WIDTH

AVERAGE_WIDTH is as defined in theontName except that the property type is INT32.
AVERAGE_WIDTH can be calculated if not pided as a font propertgccording to the follav-
ing algorithm:

if (AVERAGE_WIDTH undefined) then
AVERAGE_WIDTH = ROUND (MEAN (ABS (width of each glyph in font)) * 10)
* (if (dominant writing direction L-to-R) then 1 else -1)
where MEAN is a function that returns the arithmetic mean of gisraents.

X clients that requirealues for the number of characters per inch (pitch) of a monospaced font
can use the follwing algorithm using the MERAGE_WIDTH and RESOLUTION_X font prop-
erties:

if (SPACING not proportional) then
CharPitch = (RESOLUTION_X * 10) /MMERAGE_WIDTH

3.2.13. CHARSET_REGISTRY
CHARSET_REGISTR is & defined in theFontName except that the property type iFAM.
CHARSET_REGISTR cannot be defulted if not supplied as a font property

3.2.14. CHARSET_ENCODING
CHARSET_ENCODING is as defined in tRentName except that the property type iFAM.
CHARSET_ENCODING cannot be drflted if not supplied as a font property

3.2.15. MIN_SRACE

MIN_SPACE is an integer \alue (of type INT32) that ges the recommended minimumond-
space glue to be used with this font.

MIN_SPACE can be approximated if not pridled as a font propertgccording to the follaiing
algorithm:

if (MIN_SPACE undefined) then
MIN_SPACE = ROUND(0.75 * NORM_SRCE)

3.2.16. NORM_SRCE

NORM_SRACE is an integer \alue (of type INT32) that gés the recommended normabvd-
space glue to be used with this font.

NORM_SRACE can be approximated if not prided as a font propertgccording to the follav-
ing algorithm:

DeciPointsPerinch = 722.7
if (NORM_SRACE undefined) then
if (SPACE gyph exists) then
NORM_SRACE = width of SACE
else NORM_SRCE = ROUND((0.33 * RESOLUTION_X * POINT_SIZE)/ DeciPointsPerinch)

12
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3.2.17. MAX_SRACE

MAX_SPACE is an integer \alue (of type INT32) that ges the recommended maximunovd-
space glue to be used with this font.

MAX_SPACE can be approximated if not pridled as a font propertgccording to the follaing
algorithm:

if (MAX_SPACE undefined) then
MAX_SPACE = ROUND(1.5 * NORM_SRCE)

3.2.18. END_SRCE

END_SRACE is an integer \alue (of type INT32) that ges the recommended spacing at the end
of sentences.

END_SRACE can be approximated if not prioled as a font propertgccording to the follaing
algorithm:

if (END_SFACE undefined) then
END_SRACE = NORM_SRACE

3.2.19. AG_CAPITAL_WIDTH

AVG_CAPITAL_WIDTH is an intger \alue (of type INT32) that ges the unweighted arith-
metic mean of the absolutalue of the width of each capital glyph in the font, in tenths alpjx
multiplied by -1 if the dominant writing direction for the font is right-to-I€ftis property
applies to both Latin and non-Latin fontSor Latin fonts, capitals are the glyphs A through Z.
This property is usually used for font matching or substitution.

AVG_CAPITAL_WIDTH can be calculated if not pvied as a font propertgccording to the
following algorithm:

if (AVG_CAPITAL_WIDTH undefined) then
if (capitals &ist) then
AVG_CAPITAL_WIDTH = ROUND (MEAN
(ABS (width of each capital glyph)) * 10)
* (if (dominant writing direction L-to-R) then 1 else —1)
else A/G_CAPITAL_WIDTH undefined

3.2.20. AG_LOWERCASE_WIDTH

AVG_LOWERCASE_WIDTH is an intger \alue (of type INT32) that ges the unweighted
arithmetic mean width of the absolut@we of the width of eachueercase glyph in the font in
tenths of piels, multiplied by -1 if the dominant writing direction for the font is right-to-left.
For Latin fonts, levercase are the glyphs a throughThis property is usually used for font
matching or substitution.

Where appropriate, M\G_LOWERCASE_WIDTH can be approximated if not picted as a font
property according to the follawing algorithm:

if (AVG_LOWERCASE_WIDTH undefined) then
if (lowercase xsts) then
AVG_LOWERCASE_WIDTH = RUND (MEAN
(ABS (width of each lwercase glyph)) * 10)
* (if (dominant writing direction L-to-R) then 1 else -1)
else AG_LOWERCASE_WIDTH undefined

13
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3.2.21. QJAD_WIDTH

QUAD_WIDTH is an intger typographic metric (of type INT32) thates the width of a quad
(em) space.

Note

Because all typographic &d spaces (em, en, and thin) are constant forea &nt

size (that is, thedo not vary according to setwidth), the use of this font property has
been deprecatedX clients that require typographic &gl spacealues are encour

aged to discontinue use ofJAD_WIDTH and compute thesaeles from other font
properties (for eample, PIXEL_SIZE).X clients that requirea font-dependent

width value should use either the FIGURE_WIDTH or one of tleeagge character
width font properties MERAGE_WIDTH, A/G_CAPITAL_WIDTH or
AVG_LOWERCASE_WIDTH).

3.2.22. FIGURE_WIDTH

FIGURE_WIDTH is an intger typographic metric (of type INT32) thaves the width of the
takular figures and the dollar sign, if suitable forual setting (all widths equal)-or Latin
fonts, these tablar figures are the Arabic numerals 0 through 9.

FIGURE_WIDTH can be approximated if not supplied as a font praomedgrding to the fol-
lowing algorithm:

if (numerals and DOLLAR sign are defined & widths are equal) then
FIGURE_WIDTH = width of DOLLAR
else FIGURE_WIDTH property undefined

3.2.23. SUPERSCRIPT_X

SUPERSCRIPT_X is an irger \alue (of type INT32) that gés the recommended horizontal
offset in pixels from the position point to the X origin of synthetic superscrigt t the current
position point is at [X,Y], then superscripts shouldibeat [X + SUPERSCRIPT_X, Y -
SUPERSCRIPT_Y].

SUPERSCRIPT_X can be approximated if notjed as a font propertgccording to the fol-
lowing algorithm:

if (SUPERSCRIPT_X undefined) then
if (TANGENT(ITALIC_ANGLE) defined) then
SUPERSCRIPT_X = QUND((0.40 * CAP_HEIGHT) / ANGENT(ITALIC_ANGLE))
else SUPERSCRIPT_X =®RUND(0.40 * CAP_HEIGHT)

where RNGENT is a trigonometric function that returns the tangent of gsraent, which is in
1/64 degrees.

3.2.24. SUPERSCRIPT_Y

SUPERSCRIPT_Y is an irger alue (of type INT32) that gés the recommendedevtical ofset
in pixels from the position point to the Y origin of synthetic superscrit té the current posi-
tion point is at [X,Y], then superscripts shouldjlreat [X + SUPERSCRIPT_X, Y - SUPER-
SCRIPT_Y].

SUPERSCRIPT_Y can be approximated if notjed as a font propertgccording to the fol-
lowing algorithm:

if (SUPERSCRIPT_Y undefined) then
SUPERSCRIPT_Y =QUND(0.40 * CAP_HEIGHT)

14
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3.2.25. SUBSCRIPT_X

SUBSCRIPT_X is an intger \alue (of type INT32) that ges the recommended horizontafsét
in pixels from the position point to the X origin of synthetic subscrifit td the current position
point is at [X,Y], then subscripts shouldgie at [X + SUBSCRIPT_X, Y + SUBSCRIPT_Y].
SUBSCRIPT_X can be approximated if notyided as a font propertgccording to the follav-
ing algorithm:

if (SUBSCRIPT_X undefined) then
if (TANGENT(ITALIC_ANGLE) defined) then
SUBSCRIPT_X = ®UND((0.40 * CAP_HEIGHT) / ANGENT(ITALIC_ANGLE))
else SUBSCRIPT_X =@®UND(0.40 * CAP_HEIGHT)

3.2.26. SUBSCRIPT_Y

SUBSCRIPT_Y is an inger \alue (of type INT32) that gés the recommendedevtical ofset in
pixels from the position point to the Y origin of synthetic subscrift td the current position
point is at [X,Y], then subscripts shouldgie at [X + SUBSCRIPT_X, Y + SUBSCRIPT_Y].

SUBSCRIPT_Y can be approximated if notyided as a font propertgccording to the follav-
ing algorithm:

if (SUBSCRIPT_Y undefined) then
SUBSCRIPT_Y = ®RUND(0.40 * CAP_HEIGHT)

3.2.27. SUPERSCRIPT_SIZE

SUPERSCRIPT_SIZE is an imger \alue (of type INT32) that ges the recommended body size
of synthetic superscripts to be used with this font, ielpix Thiswill generally be smaller than
the size of the current font; that is, superscripts are imaged from a smallefg§ehto€ording to
SUPERSCRIPT_X and SUPERSCRIPT_Y

SUPERSCRIPT_SIZE can be approximated if novisled as a font propertgccording to the
following algorithm:

if (SUPERSCRIPT_SIZE undefined) then
SUPERSCRIPT_SIZE =®UND(0.60 * PIXEL_SIZE)

3.2.28. SUBSCRIPT_SIZE

SUBSCRIPT_SIZE is an inger \alue (of type INT32) that gés the recommended body size of
synthetic subscripts to be used with this font, irelgix Aswith SUPERSCRIPT_SIZE, this will
generally be smaller than the size of the current font; that is, subscripts are imaged from a smaller
font offset according to SUBSCRIPT_X and SUBSCRIPT_Y

SUBSCRIPT_SIZE can be approximated if notvided as a font propertgccording to the algo-
rithm:

if (SUBSCRIPT_SIZE undefined) then
SUBSCRIPT_SIZE = RUND(0.60 * PIXEL_SIZE)

3.2.29. SMALL_CAP_SIZE

SMALL_CAP_SIZE is an intger \alue (of type INT32) that ges the recommended body size of
synthetic small capitals to be used with this font, irelsix Smallcapitals are generally imaged
from a smaller font of slightly more weighio offset [X,Y] is necessary

SMALL_CAP_SIZE can be approximated if not pided as a font propertgccording to the fol-
lowing algorithm:

15
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if (SMALL_CAP_SIZE undefined) then
SMALL_CAP_SIZE = FOUND(PIXEL_SIZE * ((X_HEIGHT
+ ((CAP_HEIGHT - X_HEIGHT) / 3)) / CAP_HEIGHT))

3.2.30. UNDERLINE_POSITION

UNDERLINE_POSITION is an ingger \alue (of type INT32) that gées the recommendedevti-
cal of'set in pixels from the baseline to the top of the underlilighe current position point is at
[X,Y], the top of the baseline is\gn by [X, Y + UNDERLINE_POSITION].

UNDERLINE_POSITION can be approximated if notyided as a font propertgccording to
the following algorithm:

if (UNDERLINE_POSITION undefined) then
UNDERLINE_POSITION = ®RUND((maximum descent) / 2)

wheremaximum descent is the maximum descent (beldhe baseline) in peds of aty glyph in
the font.

3.2.31. UNDERLINE_THICKNESS
UNDERLINE_THICKNESS is an inger value (of type INT32) that gés the recommended
underline thickness, in pis.

UNDERLINE_THICKNESS can be approximated if not yiced as a font propertgccording to
the following algorithm:

CapStemWdth = average width of the stems of capitals
if (UNDERLINE_THICKNESS undefined) then
UNDERLINE_THICKNESS = CapStemidth

3.2.32. STRIKEOUT_ASCENT

STRIKEOUT_ASCENT is an ingeer \alue (of type INT32) that ges the \ertical ascent for box-
ing or widing glyphs in this fontlf the current position is at [X,Y] and the stringtient is
EXTENT, the uppedeft corner of the strikout box is at [X, Y — STRIKEOUT_ASCENT] and
the laver-right corner of the box is at [X + EXTENY + STRIKEOUT_DESCENT].

STRIKEOUT_ASCENT can be approximated if notyided as a font propertgccording to the
following algorithm:

if (STRIKEOUT_ASCENT undefined)
STRIKEOUT_ASCENT = maximum ascent

wheremaximum ascent is the maximum ascent (almte baseline) in peds of aly glyph in the
font.

3.2.33. STRIKEOUT_DESCENT

STRIKEOUT_DESCENT is an ingeer \value (of type INT32) that ges the \ertical descent for
boxing or widing glyphs in this fontlf the current position is at [X,Y] and the stringtent is
EXTENT, the uppedeft corner of the strikout box is at [X, Y — STRIKEOUT_ASCENT] and
the laver-right corner of the box is at [X + EXTENY + STRIKEOUT_DESCENT].

STRIKEOUT_DESCENT can be approximated if notyided as a font propertgccording to
the following algorithm:

if (STRIKEOUT_DESCENT undefined)
STRIKEOUT_DESCENT = maximum descent

wheremaximum descent is the maximum descent (beldhe baseline) in peds of aty glyph in

16
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the font.

3.2.34. ITALIC_ANGLE

ITALIC_ANGLE is an intger \alue (of type INT32) that gés the nominal posture angle of the
typeface design, in 1/64 deces, measured from the glyph origin counterclockwise from the three
o’clock position.

ITALIC_ANGLE can be defulted if not preided as a font propertgccording to the follaing
algorithm:

if ITALIC_ANGLE undefined) then
ITALIC_ANGLE = (90 * 64)

3.2.35. CAP_HEIGHT

CAP_HEIGHT is an intger \alue (of type INT32) that ges the nominal height of the capital let-
ters contained in the font, as specified by the FOUXDRypeface designer

Certain clients require CAP_HEIGHT to compute scat#drs and positioning tskts for synthe-
sized glyphs where this information or designed glyphs arexpticiély provided by the font (for
example, small capitals, superiors, inferiors, and so @8P_HEIGHT is also a criticabttor in
font matching and substitution.

CAP_HEIGHT can be approximated if not pided as a font propertgccording to the follwing
algorithm:

if (CAP_HEIGHT undefined) then
if (Latin font) then
CAP_HEIGHT = XCharStruct.ascent[glyph X]
else if (capitalsdst) then
CAP_HEIGHT = XCharStruct.ascent[some unaccented capital glyph]
else CAP_HEIGHT undefined

3.2.36. X_HEIGHT

X_HEIGHT is an intger \alue (of type INT32) that ges the nominal height alve the baseline
of the lavercase glyphs contained in the font, as specified by the FOYND&peface
designer

As with CAP_HEIGHT X_HEIGHT is required by certain clients to compute scadtoirs for
synthesized small capitals where this information is rpligtly provided by the font resource.
X_HEIGHT is a critical &ctor in font matching and substitution.

X_HEIGHT can be approximated if not pided as a font propertgccording to the follaing
algorithm:

if (X_HEIGHT undefined) then
if (Latin font) then
X_HEIGHT = XCharStruct.ascent[glyph X]
else if (lavercase ®sts) then
X_HEIGHT = XCharStruct.ascent[some unaccented Ic glyph without an ascender]
else X_HEIGHT undefined

3.2.37. RELATIVE_SETWIDTH

RELATIVE_SETWIDTH is an unsigned inger \alue (of type CARD32) that ggs the coded
proportionate width of the font, relaéi © dl known fonts of the same typsde aimily, according
to the type designer’a FOUNDRY’s judgment.
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RELATIVE_SETWIDTH ranges from 10 to 90 or is O if undefined or umkmoThefollowing
reference alues are defined:

Code EnglishTranslation Description

0 Undefined Undefinedr unknavn

10 UltraCondensed The lowvest ratio of gerage width to height
20 ExtraCondensed

30 Condensed Condensed, Narvg Compressed, ...

40 SemiCondensed

50 Medium Medium, Normal, Reular, ...

60 SemiExpanded SemiExpanded, DemiExpanded, ...

70 Expanded

80 ExtraExpanded ExtraExpanded, \lle, ...

90 UltraExpanded The highest ratio ofveerage width to height

RELATIVE_SETWIDTH can be deifulted if not prgided as a font propertgccording to the fol-
lowing algorithm:

if (RELATIVE_SETWIDTH undefined) then
RELATIVE_SETWIDTH = 50

For polymorphic fonts, RELAIVE_SETWIDTH is not necessarily a linear function of the fent’
setwidth axis.

X clients that vant to obtain a calculated proportionate width of the font (that is, a font-indepen-
dent vay of identifying the proportionate width across all fonts and all fentlers) can use the
following algorithm:

SETWIDTH = A/G_CAPITAL_WIDTH / (CAP_HEIGHT * 10)

where SETWIDTH is a real number with zero being the magsb calculated setwidth.

3.2.38. RELATIVE_WEIGHT

RELATIVE_WEIGHT is an unsigned inger \alue (of type CARD32) that gts the coded
weight of the font, relatie t dl known fonts of the same typafe imily, according to the type
designers o FOUNDRY’s judgment.

RELATIVE_WEIGHT ranges from 10 to 90 or is O if undefined or umkmo Thefollowing ref-
erence glues are defined:

Code EnglishTranslation Description

0 Undefined Undefinedr unknavn

10 UltraLight The lowvest ratio of stem width to height

20 ExtraLight

30 Light

40 SemiLight SemilLight, Book, ...

50 Medium Medium, Normal, Reular,...

60 SemiBold SemiBold, DemiBold, ...

70 Bold

80 ExtraBold ExtraBold, Heay, ...

90 UltraBold UltraBold, Black, ..., the highest ratio of stem width to
height
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RELATIVE_WEIGHT can be deifulted if not preided as a font propertgccording to the fol-
lowing algorithm:

if (RELATIVE_WEIGHT undefined) then
RELATIVE_WEIGHT = 50

For polymorphic fonts, RELAIVE_WEIGHT is not necessarily a linear function of the fent’
weight axis.

3.2.39. WEIGHT

Calculated WEIGHT is an unsigned igez \alue (of type CARD32) that ggs the calculated
weight of the font, computed as the ratio of capital stem width to CAP_HEI®BHTe range 0 to
1000, where 0 is the lightest weight.

WEIGHT can be calculated if not supplied as a font propactprding to the follaing algo-
rithm:

CapStemWdth = average width of the stems of capitals
if (WEIGHT undefined) then
WEIGHT = ROUND ((CapStem\Mth * 1000) / CAP_HEIGHT)

A calculated alue for weight is necessary when matching fonts froferifit amilies because
both the RELAIVE_WEIGHT and the WEIGHT_NME are assigned by the tygeke supplier
according to its tradition and practice, and therefore, arevgbatesubjectie. Calculated
WEIGHT provides a font-independentay of identifying the weight across all fonts and all font
vendors.

3.2.40. RESOLUTION

RESOLUTION is an intger \alue (of type INT32) that ges the resolution for which this font
was aeated, measured in 1/100 @i per point.

Note

As independent horizontal andrtical design resolution components are required to
accommodate displays with nonsquare aspect ratios, the use of this font property has
been deprecated, and independent RESOLUTION_X and RESOLUTION_Y font
name fields/properties Y keen defined (see sections 3.1.2.9 and 3.1.2X.0).

clients are encouraged to discontinue use of the RESOLUTION property and are
encouraged to use the appropriate X,Y resolution properties, as required.

3.2.41. FONT

FONT is a string (of type POM) that gies the full XLFD name of the font—that is, thalue
can be used to open another instance of the same font.

If not provided, the FONT property cannot be calculated.

3.2.42. ACE_NAME

FACE_NAME is a human-understandable string (of tyde&mM) that gives the full device-inde-
pendent typefce name, including themaer, weight, slant, set, and so outlmot the resolution,
size, and so onThis property may be used as feedback during font selection.

FACE_NAME cannot be calculated or approximated if notvjed as a font property
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3.2.43. FULL_NAME

FULL_NAME is the same asMCE_NAME. Its use is deprecatedybit is found on some old
fonts.

3.2.44. COPYRIGHT

COPYRIGHT is a human-understandable string (of typ©M) that gives the copyright infor-
mation of the Igd owner of the digital font data.

This information is a required component of a fauitib independent of the particular format
used to represent it (that is, it cannot be captured as a comment that could latevibathyo
for efficiency reasons).

COPYRIGHT cannot be calculated or approximated if notiges as a font property

3.2.45. NOICE

NOTICE is a human-understandable string (of typ©KX) that gives the copyright information
of the lggd owner of the font design pif not applicable, the trademark information for the type-
face AMILY_NAME.

Typeface design and trademark protectiamdaary from country to countrghe USA haing no
design copright protection currently whilearious countries in Europefef both design and
typeface Bimily name trademark protectiods with COPYRIGHT this information is a required
component of a fontut is independent of the particular format used to represent it.

NOTICE cannot be calculated or approximated if novjated as a font property

3.2.46. DESTINATION

DESTINATION is an unsigned inger code (of type CARD32) thatvgs the font design destina-
tion, that is, whether it as designed as a screen proofing font to match printer font glyph widths
(WYSIWYG), as an optimal video font (possibly with corresponding printer font)xtended
screen viwing (video tet), and so on.

The font design considerations aerydifferent, and at current display resolutions, the readabil-
ity and legibility of these tvo kinds of screen fonts arery different. DESTIMTION allows
publishing clients that use X to model the printed page and vigeolients, such as on-line doc-
umentation bravsers, to query for X screen fonts that suit their particular requirements.

The encoding is as fols:

Code EnglishTranslation Description

0 WYSIWYG The font is optimized to match the typographic design and
metrics of an equalent printer font.

1 Video text The font is optimized for screergibility and readability

3.2.47. FONT_TYPE

FONT_TYPE is a human-understandable string (of typ@M) that describes the format of the
font data as theare read from permanent storage by the current font soltrisea static attribte
of the source datdt can be used by clients to select a type of bitmap or outline font without
regard to the rasterizer used to render the font.

Predefined alues are as folles:

Value Whenapplicable

20



X L ogical Font Description Corventions X11,Release 6.4

Value Whenapplicable

“ Bitmap’ Hand-tuned bitmap fontsSome attempt has been made to optimize the visual
appearance of the font for the requested size and resolution.

“Preluilt” All bitmap format fonts that cannot be describedBigmap”, that is, hand-

tuned. fer example, a bitmap format font thaew generated mechanically using
a <alable font rasterizerauld be consideredPrehuilt’’, not “Bitmap”.

“Type 1’ Any Type 1 font.

“TrueType” Any TrueType font.

“ Speedd’ Any Seedo font.

“F3” Any F3 font.

Other \alues may be gistered with the X Consortium.

3.2.48. FONT_VERSION

FONT_VERSION is a human-understandable string (of typ®M) that describes the formal or
informal version of the fontNoneis a \alid value.

3.2.49. RASTERIZER_NAME

RASTERIZER_MME is a human-understandable string (of tyde€M) that is the specific
name of the rasterizer that has performed some rasterization operation (such as scaling from out-
lines) on this font.

To define a RASTERIZER_AME, the following format is recommended:
RasterizerName ::= Organizationld Space Rasterizer

Organizationld ::= STRING8—the X Rgistry ORGANIZATION name of the rasterizer
implementor or maintainer

Rasterizer ::= the case-sensit, human-understandable product name of the rasterizer
Words within this name should be separated by a singé&EP
Space ::= OCTET-* "' (SFACE)

Examples:
X Consortium Bit Scaler
X Consortium Vpe 1 Rasterizer
X Consortium Speedo Rasterizer
Adobe Type Manager
Sun TypeScaler

If RASTERIZER_NAME is not defined, or iBlone no rasterization operation has been applied
to the FONT_TYPE.

3.2.50. RASTERIZER_VERSION

RASTERIZER_VERSION is a human-understandable string (of ty[ji@\y that represents the
formal or informal ersion of a font rasterizeThe RASTERIZER_VERSION should match the
corresponding producevsion number knen to users, when applicable.

3.2.51. RAV_ASCENT

For a font with a transformation matrix, R ASCENT is the font ascent in 1000 glixnetrics
(see section 4.1).
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3.2.52. RAV_DESCENT

For a font with a transformation matrix, RMA DESCENT is the font descent in 1000gdimet-
rics (see section 4.1).

3.2.53. RAV_*

For a font with a transformation matrix, all font properties that represent horizontattaray
sizes or displacements will be accompanied bywapneperty named as the originakeept pre-
fixed with ‘RAW_", that is computed as described in section 4.1.

3.2.54. AXIS_MMES

AXIS_NAMES is a list of all the names of theesxfor a polymorphic font, separated by a null
(0) byte. These names are suitable for presentation in a usemrirggigee section 6).

3.2.55. AXIS_LIMITS

AXIS_LIMITS is a list of inteyers, tvo for each axis, ging the minimum and maximum a#e
able \alues for that axis of a polymorphic font (see section 6).

3.2.56. AXIS_TYPES

AXIS_TYPES is like AXIS_NAMES, kut can be rgistered as hdng specific semantics (see sec-

tion 6).

3.3. Built-in Font Property Atoms

The follonving font property atom definitions were predefined in the inigasion of the core pro-
tocol:

Font Property/Atom Name  Property Type

MIN_SPFACE INT32
NORM_SRACE INT32
MAX_SPACE INT32

END_SRACE INT32
SUPERSCRIPT_X INT32
SUPERSCRIPT_Y INT32
SUBSCRIPT_X INT32
SUBSCRIPT_Y INT32
UNDERLINE_POSITION INT32
UNDERLINE_THICKNESS  INT32
STRIKEOUT_ASCENT INT32
STRIKEOUT_DESCENT INT32
FONT_ASCENT INT32
FONT_DESCENT INT32
ITALIC_ANGLE INT32

X_HEIGHT INT32
QUAD_WIDTH INT32 - deprecated
WEIGHT CARD32
POINT_SIZE INT32
RESOLUTION CARD32- deprecated
COPYRIGHT AOM
FULL_NAME ATOM - deprecated
FAMILY_NAME ATOM
DEFAULT_CHAR CARD32
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4. Matrix Transformations

An XLFD name presented to the serean hae the POINT_SIZE or PIXEL_SIZE field b
with the charactef['’. If the first character of the field i§ *, the character must be folled
with ASCII representations of four floating point numbers and a trailingwith white space
separating the numbers and optional white space separating the numbers fiohattee]’
characters. Numbersse standard floating point syntax lise the character™ to represent a
minus sign in the mantissa ofp®nent.

The BNF for a matrix transformation string is as foko

MatrixString ::= LeftBracket OptionalSpace Float Space Float Space
Float Space Float OptionalSpace RightBetck
OptionalSpace ::= “" | Space
Space ::= SpaceChar | SpaceChar Space
Float ::= Mantissa | Mantissa Exponent
Mantissa ::= Sign Number | Number
Sign = Plus | Tide
Number ::= Integer | Intger Dot Intger | Dot Intger
Integer ::=  Digit | Digit Integer
Digit ;= “O” |17 [“27|“3"|"“4” |5’ |“6"|"“7T"|"8"]"9"
Exponent ::= “e” Signedintger | ‘E”’ Signedintger
Signedintger ::=  Sign Intger | Intger
LeftBracket ::=  OCTET - ‘['’ (LEFT SQUARE BRACKET)
RightBraclet ::= OCTET - T’ (RIGHT SQJARE BRACKET)

SpaceChar ::= OCTET - ' "' (SFACE)

Tilde ;= OCTET - ‘""" (TILDE)
Plus ::=  OCTET - '+’ (PLUS)
Dot::= OCTET -".”” (FULL STOP)

The string{a b ¢ d]” represents a graphical transformation of the glyphs in the font by the
matrix

[ a b 0 ]
[ ¢ d 0 ]
[ 0 0 1 ]

All transformations occur around the origin of the glyfie relationship between the current
scalar alues and the matrix transformaticaiwes is that the scalaalue ‘N’ in the
POINT_SIZE field produces the same glyphs as the mdii®d0 0 0 N/10]" in that field, and
the scalar &lue ‘N’’ in the PIXEL_SIZE field produces the same glyphs as the maMBRES-
OLUTION_X/RESOLUTION_Y 0 0 NTin that field.
If matrices are specified for both the POINT_SIZE and PIXEL_SIZF, rthest bear the foll-
ing relationship to each other within an implementation-specific tolerance:
PIXEL_SIZE_MATRIX = [Sx 0 0 Sy] * POINT_SIZE_MARIX
where
Sx = RESOLUTION_X/72.27
Sy = RESOLUTION_Y / 72.27
If either the POINT_SIZE or PIXEL_SIZE field is unspecified (eith@t 6r wildcarded), the
preceding formulas can be used to compute one from the other

4.1. Metricsand Font Properties
In this section, the phras&000 pixel metrics’ means the metrics thatowld be obtained if the

rasterizer took the base untransformed design used to generate the transformed font and scaled it

linearly to a height of 1000 p&ks, with no rotation componeniote that there may be naw
for the application to actually request this font since the rasterizer may feserdibutlines or
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rasterization techniques at that size from the ones used to generate the transformed font.
Notes on properties and metrics:

The perchar ink metrics (Ibearing, rbearing, ascent, and descent) represent thieitloéthe
transformed glyph around its origin.

The perchar width is the x component of the transformed character width.
The font ascent and descent are the y component of the transformed font ascent or descent.

The FONT property returns a name reflecting the matrix being used—that is, the name returned
can be used to open another instance of the sameTbatreturned name is not necessarily an
exact copy of the requested namdf, for example, the user requests
—misc—fixed—medium-r—-normal-—-0-[2e1 0 0.0 +10.0]-72-72-c-0-is08859-1
the resulting FONT property might be
—misc—fixed—-medium-r-normal--[19.9 0 0 10]-[20 0 0 10]-72-72-c-0-is08859-1
The FONT property will avays include matrices in both the PIXEL_SIZE and the POINT_SIZE
fields.
To dlow accurate client positioning of transformed characters, the @tstield of the XChar
Info contains the width of the character in 100C@pixetrics. This attritutes field should be
interpreted as a signed igex.
There will alvays be 2 ne font properties defined, RMA ASCENT and RXW_DESCENT that
hold the ascent and descent in 100@pimetrics.
All font properties that represent horizontal widths or displacemewméseadheir value the x
component of the transformed width or displacem@iitfont properties that represengntical
heights or displacementsugass their value the y component of the transformed height or dis-
placement. Eacbuch property will be accompanied by avroperty named as the original
except prefied with ‘RAW_", that gives the \alue of the width, height, or displacement in 1000
pixel metrics.

5. ScalableFonts

The XLFD is designed to support scalable fof{sscalable font is a font source from which
instances of arbitrary size can be dedi A scalable font source might be one or more outlines
together with zero or more hand-tuned bitmap fonts at specific sizes and resolutions, or it might
be a programmatic description together with zero or more bitmap fonts, or some other format
(perhaps en just a single bitmap font).

The follonving definitions are useful for discussing scalable fonts:
Well-formed XLFD pattern

A pattern string containing 14yphens, one of which is the first character of the pattern.
Wildcard characters are permitted in the fields of a well-formed XLFD pattern.

Scalable bnt name

A well-formed XLFD pattern containing no wildcards and containing the it h the
PIXEL_SIZE, POINT_SIZE, andVERAGE_WIDTH fields.

Scalable fields

The XLFD fields PIXEL_SIZE, POINT_SIZE, RESOLUTION_X, RESOLUTION avd
AVERAGE_WIDTH.

Derived instance

The result of replacing the scalable fields of a font name \aities to yield a font name
that could actually be produced from the font souescaling engine is permittedubnot
required, to interpret the scalable fields in font names to support anamorphic scaling.

Global list
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The list of names thateould be returned by an X semnfor aListFonts protocol request on
the pattern*’’ if there were no protocol restrictions on the total number of names returned.

The global list consists of font names dedifrom font sourceslf a single font source can sup-
port multiple character sets (specified in the CHARSET_REGYSaiR CHARSET_ENCOD-
ING fields), each such character set should be used to form a separate font name ir-timealist.

nonscalable font source, the simple font name for each character set is included in the global list.

For a scalable font source, a scalable font name for each character set is included in khe list.
addition to the scalable font name, specific\derinstance names may also be included in the
list. Therelative ader of denved instances with respect to the scalable font name is not con-
strained. Finallyfont name aliases may also be included in the Tike relatve ader of aliases
with respect to the real font name is not constrained.

The walues of the RESOLUTION_X and RESOLUTION_Y fields of a scalable font name are
implementation dependenttto maximize backeard compatibilitythey should be reasonable
nonzero alues, for gample, a resolution close to that yided by the screen (in a single-screen
sener). Becaussome gisting applications rely on seeing a collection of point andlizes,

sener vendors are strongly encouraged in the near term tadera mechanism for including, for
each scalable font name, a set of specifiovdginstance named-or font sources that contain a
collection of hand-tuned bitmap fonts, including names of these instances in the global list is rec-
ommended and dfidient.

The X protocol requesbpenkFont on a scalable font name returns a font corresponding to an
implementation-dependent deil instance of that font name.

The X protocol requedtistFonts on a well-formed XLFD pattern returns the feliog. Starting

with the global list, if the actual patterrgament hasalues containing no wildcards in scalable
fields, then substitute each such field into the corresponding field in each scalable font name in
the list. For each resulting font name, if the remaining scalable fields cannot be replacealwith v
ues to produce a deed instance, rema the font name from the listNow take the modified list,

and perform a simple pattern matclaimgt the pattern gument. ListFonts returns the resulting

list.

For example, gven the global list:
-Linotype-Times-Bold-I-Normal--0-0-100-100-P-0-ISO8859-1
-Linotype-Times-Bold-R-Normal--0-0-100-100-P-0-1ISO8859-1
-Linotype-Times-Medium-I-Normal--0-0-100-100-P-0-1ISO8859-1
-Linotype-Times-Medium-R-Normal--0-0-100-100-P-0-1SO8859-1

a ListFonts request with the pattern:
-*-Times-*-R-Normal--*-120-100-100-P-*-ISO8859-1

would return:

-Linotype-Times-Bold-R-Normal--0-120-100-100-P-0-1SO8859-1
-Linotype-Times-Medium-R-Normal--0-120-100-100-P-0-ISO8859-1

ListFonts on a pattern containing wildcards that is not a well-formed XLFD pattern is only
required to return the list obtained by performing a simple pattern mataistathe global listX
seners are permittedub not required, to use a more sophisticated matching algorithm.

6. Polymorphic Fonts

Fonts that can bearied in vays other than size or resolution are caflelymor phic fonts. Multi-
ple Master ¥pe 1 font programs are one type of a polymorphic f@urrent &@amples of as
along which the fonts can banied are width, weight, and optical size; others might include for
mality or x-height.
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To support polymorphic fonts, speciaghes indicating ariability are defined for the follding
XLFD fields:

WEIGHT_NAME

SLANT

SETWIDTH_NAME

ADD_STYLE_NAME

The string 0"’ i s the special polymorphicalue. Inthe WEIGHT_MME, SLANT, or
SETWIDTH_NAME field, “0” must be the entire fieldThere may be multiple polymorphial
ues in the ADD_STYLE_NME field. They are surrounded by[*’ and “]’* and separated by a
Space, as[0 0]"’. The polymorphic alues may coeast with other data in the fieldt is recom-
mended that the polymorphialues be at the end of the ADD_STYLEAME field.

The font-matching algorithms for a font with polymorphic fields are identical to the matching
algorithms for a font with scalable fields.

There are three mefont properties to describe theeaxof \ariation, AXIS_NMMES,
AXIS_LIMITS, and AXIS_TYPES.AXIS_NAMES is a list of all the names of theemsxfor the
font, separated by a null (0) byt€hese names are suitable for presentation in a useritgerf
AXIS_LIMITS is a list of inteyers, tvo for each axis, ging the minimum and maximum ale
able \alues for that axisAXIS_TYPES is lilke AXIS_NAMES, hut can be rgistered as hang
specific semantics.

The axes are listed in the properties in the same order gspipear in the font namelhey are
matched with font name fields by looking for the special polymorpiigeg in the font name.

Examples:

The Adobe Myriad MM font program has width and weighgsax\Weight can ary from 215 to
830, and width from 300 to 700.

Name:
-Adobe-Myriad MM-0-R-0--0-0-0-0-P-0-1SO8859-1
AXIS_NAMES:
Weight, Width
AXIS_LIMITS:
215, 830, 300, 700
AXIS_TYPES:
Adobe-Weight, Adobe-Vidth
Sample devied instance:
-Adobe-Myriad MM-412-R-575--*-120-100-100-P-*-1SO8859-1

The Adobe Minion MM ltalic font program has width, weight, and optical sies.ax

Name:
-Adobe-Minion MM-0-1-0-[0]-0-0-0-0-P-0-1ISO8859-1
AXIS_NAMES:
Weight, Width, Optical size
AXIS_LIMITS:
345, 620, 450, 600, 6, 72
AXIS_TYPES:
Adobe-Weight, Adobe-\Vifith, Adobe-OpticalSize
Sample devied instance:
-Adobe-Minion MM-550-1-480-[18]-*-180-100-100-P-*-ISO8859-1

The Adobe Minion MM Swash Italic font program has the sames&nd &lues. Thishavs
how “[0] " in the ADD_STYLE_MME field can cogist with other vords.

Name:
-Adobe-Minion MM-0-I-0-Swash[0]-0-0-0-0-P-0-1ISO8859-1
AXIS_NAMES:
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Weight, Width, Optical size
AXIS_LIMITS:
345, 620, 450, 600, 6, 72
AXIS_TYPES:
Adobe-Weight, Adobe-\Vifith, Adobe-OpticalSize
Sample devied instance:
-Adobe-Minion MM-550-1-480-Swash[18]-*-180-100-100-P-*-ISO8859-1

The XYZ Abc font, a ipothetical font, has optical size and x-heigtgsaxThisshavs hawv there
can be more than one polymorphalue in the ADD_STYLE_KWME field.

Name:
-XYZ-Abc-Medium-R-Normal-[0 0]-0-0-0-0-P-0-1SO8859-1
AXIS_NAMES:
Optical size, X-height
AXIS_LIMITS:
6, 72, 400, 600
AXIS_TYPES:
XYZ-OpticalSize, XYZ-Xheight
Sample devied instance:
-XYZ-Abc-Medium-R-Normal-[14 510]-*-140-100-100-P-*-1SO8859-1

If an axis allevs n@yative values, a client requests agakve value by using™’ (TILDE) as a
minus sign.

Axis types can be gistered with the X Consortium, along with their semantics.

If a font name that contains the polymorphédue or a wildcard in a polymorphic field is pre-
sented to a font source, the font source is free to substitutakme that is corenient. Havever,
font sources should try to use @uwe that vould be consideredormal or medium for the particu-
lar font. For example, if an optical sizeaviable is unresokd, the font source should pide a
value appropriate to the size of the font.

The result of specifying an out-of-rangalwe for a polymorphic field is undefined@he font
source may treat this aBadNameerror, treat the alue as if it were the closesgivalue, or
extrapolate to try to accommodate thradue.

7. AffectedElements of Xlib and the X Piotocol

The folloving X protocol requests must support the XLFDwamtions:

. OpenFont - for the name @ument

. ListFonts — for the pattern glument

. ListFontsWithInf o — for the pattern glument

In addition, the follaving Xlib functions must support the XLFD ogmtions:

. XLoadFont - for the name gument

. XListF ontsWithInf o — for the pattern gument
. XLoadQueryFont - for the name gument

. XListF onts - for the pattern gument

8. BDF Conformance

The bitmap font distrilition and interchange format adopted by the X Consortium (BDF V2.1)
provides a general mechanism for identifying the font name of an X font aanibale list of

font properties, bt it does not mandate the syntax or semantics of the font name or the semantics
of the font properties that might be piteed in a BDF font.This section identifies the require-

ments for BDF fonts that conform to XLFD.
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8.1. XLFD Conformance Requirements

A BDF font conforms to the XLFD specification if and only if the fallog conditions are satis-

fied:

. The \alue for the BDF itenFrONT conforms to the syntax and semantic definition of a
XLFD FontName string.

. The FontName begins with the XFontNameRegistry prefix: “="".
. All XLFD FontName fields are defined.

. Any FantProperties pndded conform in name and semantics to the XLDtProperty
definitions.

A simple method of testing for conformancewd entail erifying that theFontNameRegistry
prefix is the string'="’, that the number of field delimiters in the string and coded figides are
valid, and that each font property name either matches a standard XLFD property name or fol-
lows the definition of a prate property

8.2. FONT_ASCENT, FONT_DESCENT, and DEFAULT _CHAR

FONT_ASCENTFONT_DESCENTand DEFAULT _CHAR are prwided in the BDF specifica-
tion as properties that are wed to the XFontStruct by the BDF font compiler in generating the
X sener-specific binary font encodindf present, these properties shall comply with the vollo
ing semantic definitions.

8.2.1. FONT_ASCENT

FONT_ASCENT is an ingger alue (of type INT32) that gés the recommended typographic
ascent abee the baseline for determining interline spacit@pecific glyphs of the font may
extend bgond this. If the current position point for lineis at [X,Y], then the origin of the me
linem= n+ 1 (allowing for a possible font change) is [X, Y + FONT_DESCENTnN +
FONT_ASCENTm].

FONT_ASCENT can be approximated if not yicked as a font propertgccording to the follar-
ing algorithm:

if (FONT_ASCENT undefined) then
FONT_ASCENT = maximum ascent

where maximum ascent is the maximum ascent@lhe@ baseline) in pids of ay glyph in the
font.

8.2.2. FONT_DESCENT

FONT_DESCENT is an inger \alue (of type INT32) that geés the recommended typographic
descent belw the baseline for determining interline spacit@pecific glyphs of the font may
extend bgond this. If the current position point for lineis at [X,Y], then the origin of the me
line m= n+1 (allowing for a possible font change) is [X, Y + FONT_DESCENTnN +
FONT_ASCENTm].

The logical &tent of the font is incluse between the Xoordinate glues: Y — FONT_ASCENT
and Y + FONT_DESCENT + 1.

FONT_DESCENT can be approximated if notypded as a font propertgccording to the fol-
lowing algorithm:

if (FONT_DESCENT undefined) then
FONT_DESCENT = maximum descent

where maximum descent is the maximum descent\bible baseline) in peds of ary glyph in
the font.
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8.2.3. DEFRAULT _CHAR

The DERAULT _CHAR is an unsigned irger \alue (of type CARD32) that specifies the inadé

the de&ult character to be used by the X semwhen an attempt is made to display an undefined
or noneistent character in the fon{For a font using a 2-byte matrix format, the indbgtes are
encoded in the ingeer as bytel * 65536 + byte2lf)the DEFAULT _CHAR itself specifies an
undefined or nongstent character in the font, then no display is performed.

DEFAULT_CHAR cannot be approximated if not pided as a font property
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