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1.1

Adobe Font Metrics File
Format Specification

Introduction

This document describes a standard interchange format for communicating
font metric information to people and programs. The format isASCI|
encoded (for both human and machine readability), machine-independent,
and extensible. Filesin this format are known as Adobe” Font Metrics
(AFM), Adobe Multiple Font Metrics (AMFM), and Adobe Composite Font
Metrics (ACFM) files.

AFM, AMFM, and ACFM Files

This document describes four types of files: AFM, AMFM, ACFM, and CID-
keyed AFM.

AnAFM file provides both global metricsfor afont program and the metrics
of each individual character.

The metrics of amultiple master font program are described by one AMFM
file, which specifies the control data and global font information, plus one
AFM file for each of the master designs in the font program.

There are two font file formats used for Asian language Type 1 font programs
with large character sets. Thefirst, Original Composite Font (OCF) format
fonts, have their metrics specified by an ACFM file and one or more
associated AFM files.

An ACFM file provides information about the structure of a composite font
program(] specifically, the global metrics of the composite font program and
the global metrics of each of itsimmediately descendent font programs. The
formats are sufficiently similar that a single parser can parse AFM, ACFM,
and AMFM files.

The metrics of abase font program is described completely by an AFM file.
Thereisno ACFM file associated with a base font program.
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Note

Note

1.2

Thetop-leve structure of acomposite font program is described by an ACFM
file. The character metrics of individual charactersin the composite font
program are described by an associated AFM file.

The ACFM file and corresponding AFM file for the top level of a composite
font program generally contain all the information most applications will
need. Adobe ships only these files with its current composite font software
products. However, because a composite font program has a hierarchical
structure, it is meaningful to generate AFM files for its descendent font pro-
grams. The descendent font programs can in turn be composite font pro-
grams, and, in this case, it is also meaningful to generate ACFM files for
them.

The second format for large character set fonts is the CID-keyed (Character
ID) font file format, where font metrics are specified by an AFM file with
character metrics ordered by CID number. For a CID-keyed version of an
AFM file, no ACFM fileis required.

CID-keyed fonts are, technically, composite fonts because more than one
cross-referenced font file is used. However, in this document, the term com-
posite font is reserved to describe OCF format fonts.

The AFM file for a Roman font program generally contains about 15
kilobytes. The AFM file for a Japanese kanji font program, using the J'S-83
character set, isabout 200-360 kilobytes. The ACFM file for that same JIS-83
kanji font program is about 35 kilobyteslong. The complete AFM filesfor an
Japanese OCF font is about 2.7 megabytes, and for the corresponding CID-
keyed AFM fileit is about 400 kilobytes. For a multiple master font, the
AMFM fileisabout 1.5 kilobytes, and the AFM for each master design is
about 15 kilobytes.

Structure of This Document

Section 2 explains the four types of fonts described in this document. This
includes base, composite, CID-keyed, and multiple master fonts.

Section 3 describes the syntax and data types of AFM, AMFM, and ACFM
files.

Section 4 describes the structure of an AFM file. Details of keywords and
their parameters are deferred until sections5to 7.

Section 5 describes the structure of an ACFM file. Again, details of keywords
and their parameters are largely deferred until section 7.

Section 6 describes the structure of an AMFM file; details of the keywords
and their parameters are described in section 7.

Adobe Font Metrics File Format Specification (7 Oct 98)
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Section 7 defines the keywords and their parameters that apply to the global
information about afont program. These keywords are used in both AFM and
ACFM files.

Section 8 defines the keywords which apply to individual character metrics.
These keywords are used only in the AFM file.

Section 9 defines the keywords which apply to kerning. These keywords are
used only inthe AFM file.

Section 10 defines the keywords which apply to composite characters. These
keywords are used only in the AFM file.

Section 11 gives examples of AFM, AMFM, ACFM and CID-keyed AFM
files.

Font Types

The PostScript® language supports three kinds of fonts: normal Type 1,
multiple master (an extension of Type 1), and composite fonts (Type 0). The
following sections describe the three types of font programs for which this
document specifies the corresponding font metrics files. In addition, section
3.3 explains how to interpolate character metrics for a specific instance of a
multiple master font program.

Base Fonts and Composite Fonts

The PostScript language supports two kinds of font programs: base fonts and
composite fonts. A base font is afont program described in chapter 5 of the
PostScript Language Reference Manual, Second Edition, containing about
200 characters accessed by single-byte codes. A composite font programisa
‘font of fonts.’ Instead of containing characters, it contains descendent font
programs, in arecursive, hierarchical structure. At the leaves of the structure
are ordinary base font programs.

Composite font programs can contain several thousand characters, accessed
by multi-byte codes. They can be used for non-roman scripts, such as
Japanese kanji. Additionally, afont program can support several writing
directions. The font program can contain several sets of metrics, and akey in
the font dictionary selects the set of metrics used to show a string. Both
composite and base font programs allow several writing directions. For more
information, see section 5.9 of the PostScript Language Reference Manual,
Second Edition.

2 Font Types 7
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2.2

2.3

CID-Keyed Font Program Files

The CID-keyed font technology was designed to meet the performance and
flexibility needs of large character set fonts, such as for Chinese, Japanese,
and Korean language fonts. A CID-keyed AFM file does not utilize the
ACFM and multiple AFM file structure; character metrics are listed only
once, and are ordered by CID number. Thisresultsin significant savingsin
filesize.

AFM filesfor Original Composite Font (OCF) files required one entry for
each character for each encoding. This resulted in much duplication of
information and huge files sizes.

Most Adobe OCF fonts have Composite style (ACFM and multiple
AFMfiles) AFM files. There exist afew OCF fonts for which AFM files do
not exist. CID-keyed AFM files are available for all Adobe Japanese fonts —
both for OCF and CID-keyed fonts. CID-keyed fonts only have CID-keyed
AFM files. All new Adobe Asian-language fonts will be issued in CID-keyed
format and have accompanying CID-keyed AFM files.

For more information on the CID-keyed font file format, please see Adobe
Technical Note #5014, “Adobe CMap and CIDFont Files Specification.” and
Technical Note #5092, “Overview of the CID-Keyed Font Technology.” For a
sample CID-keyed font AFM file, see section 11.

Multiple Master Font Programs

Multiple master font programs are an extension of the Type 1 font format,
which allows the generation of awide variety of typeface variations from a
single multiple master font program. This capability allows users and
applications unprecedented control over the typographic parameters of fonts
used in their documents. This section gives a brief overview of multiple
master font programs. For more details see “Adobe Type 1 Font Format:
Multiple Master Extensions.”

A multiple master font program contains two or more typeface designs called
master designs, which are organized to represent the dynamic range of one or
more design axes, each representing a typographic variable such as weight,
width, or optical size. Thisrange of stylesisdefined in amultiple master font
by specifying one master design to represent each end of an axis, such asa
light and extra-bold weight, as well as any intermediate designs. The
maximum number of master designs allowed is sixteen.

A font instance can be derived from a multiple master font program by
specifying aweighted average of the master designs. The weighting values
are specified by the value of the WeightVector array in the font dictionary. In
ablend of k master designs, there are k weights that sum to 1.0 and determine
the relative contributions of each master design to the resulting interpol ated

Adobe Font Metrics File Format Specification (7 Oct 98)



font. Each font instance can share the character descriptions (the
CharStrings and Private dictionary) of the multiple master font from which
it was derived, making it economical to generate a variety of styles.

The AMFM file for a multiple master font program contains global and
control information for the font, as well asinformation about each design
axis and master design. Thisfile uses the typeface family name, for example,
MyriadMM. The metricsfor each master design are represented in a standard,
separate AFM file. The name of each fileislocated in the information for
each master design in the AMFM file (delimited by StartMaster and
EndMaster keywords), for example, MyriadMM-LightCn.

Metric information such as a character’swidth for a particular font instance,
can be derived by interpolation using the value from each master design and
the WeightVector array from the font for which the metrics are to be
calculated. The value of WeightVector can be obtained by acall to the
Application Program Interface (API) of the Adobe Type Manager® (ATMT)
software, which is required for the use of multiple master typefaces. (See
Technical Note #5074, “ Adobe Type Manager Software API for Multiple
Master Fonts: Macintosh.”) Details of calculating interpolated metrics are
discussed in section 3.3.

The AFM file serves as the source for metrics for al font instances derived
from the multiple master font. |n some environments such as Macintosh® or
Windows”, the interpolated value or metrics for an instance of the font will
be contained in the FOND Resource or in the .PFM file, in which case an
application program need not do the interpolation.

A multiple master primary font is afont instance shipped with the font
package and pre-cal culated to match a standard style for the particular
typeface family. It is backward-compatible with all existing systems and
applications.

Parsing Details

Each AFM and ACFM file contains information for one PostScript language
font program. Each file begins with global information pertaining to the font
program as awhole followed by, in an AFM file, sections with character
metrics, or in an ACFM file, sections with descendent font program
information.

Thefile format is line-oriented, each line beginning with a property (key)
name, followed by the values for that property. Keys and values are separated
by one or more white space characters (space or tab).

Theformat is

Key val ue value ...

3 Parsing Details 9
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3.1

Key names are case-sensitive. All keys beginning with a capital |etter are
reserved for use by Adobe Systems; user-defined non-standard entries must
begin with alowercase |etter. The Adobe Systems standard keys are
described below, but other keys are allowed and ignored by parsers not
recognizing them.

Values will be one of the following types: string, name, number, integer,
array, or boolean. Each keyword unambiguously specifies the number and
type of valuesthat follow it.

White space characters are ASCII space, newline, and tab.

Empty lines, or lines containing white space characters only, can occur
anywhere in the file after thefirst line and are ignored.

Strings are terminated by the end of line. They begin with the first non-
white-space character after the keyword, and can contain any printable
ASCII character, plus space, tab, and ESC. Byte values greater than <7F>
hex are not permitted.

Names are similar to strings except that they might not contain any white
space characters; they are terminated by white space characters.

Numbers, integers, and booleans are terminated by white space characters.

A number can be either area number or an integer, and signed or unsigned,
that is, it may or may not contain adecimal point or aleading minus sign.

Arrays can contain either names, numbers, integers, booleans, or other arrays.

A boolean value is either true or false.

With afew explicitly-noted exceptions, al keywords are optional. However,
font software devel opers are strongly recommended to include as much
information asis reasonable.

Comments

Comments can be present in an AFM file. They are introduced by the
keyword Comment and are terminated by the end of line. Lines are no longer
than 255 characters long.

Comment string

Thetext is arbitrary and should be ignored.

Adobe Font Metrics File Format Specification (7 Oct 98)



3.2

Units of Measurement

All measurementsin AFM, AMFM, and ACFM files are given in terms of
units equal to /1000 of the scale factor (point size) of the font being used. To
compute actual sizesin adocument (in points; with 72 points = 1 inch), these
amounts should be multiplied by (scale factor of font) / 1000.

The coordinate systems in which these units exist is defined by convention.
For instance, the origin for roman charactersis on the baseline, alittle to the
left of the character, and the x-axis runs along the baseline. Figure 1
summarizes these conventions.

Figure 1 Character coordinate systems
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3.3

Interpolating Metric Information for Multiple Master Font Programs

For multiple master fonts, applications that depend on AFM files must
interpolate the metrics for the font instance chosen by the user. To do this, the
application must calculate aweighted average of the widths for a character
from each of the master designsin the font program. The widths for the
master designs are taken from the AFM files that correspond to each master
design.

If there are k master designs in a multiple master font, the font will have k
valuesinWeightVector array that sumto 1.0. The interpolated value of a
parameter such as a character width can be calculated by the following
equation:

k
Width= 3 W - V;

i=1

3 Parsing Details 11
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4.1

4.2

whereW, isthe width from the AFM file for the it master design, and V; isthe
ith element of theWeightVector array (corresponding to the i master
design). This blend operation applies to widths, side bearings, underline
position and thickness, and all other numeric parameters that vary among the
various master designs.

AFM File Structure

An AFM file has several sections. a‘header’ of control and global
information for the font program, global writing direction information for the
font program, and several optional sections delimited by Start... and End...
keywords.

StartFontMetrics version
EndFontMetrics

(Required.) These keywords delimit the entire AFM file. The
StartFontMetrics keyword must be the first line in the file, and the
EndFontMetrics keyword must be the last non-empty linein the file.

version isthe version number of the AFM format specification used to
generate thisfile. Fractional increases in the version number indicate minor,
upwards-compatible revisions to the format. Whole-number increases
indicate major, potentially incompatible, changes.

Control Information

The following key gives advance information about the structure of the data
to follow.

MetricsSets integer

(Optional.) The writing directions described in thisAFM file. integer may be
0, 1, or 2, meaning writing directions 0 only, 1 only, or both (respectively) are
described. If not present, MetricsSets 0 isimplied. If present, it must occur in
the header before the first StartDirection keyword.

Global Font Information

Therest of the top-level section gives information that appliesto all
characters in the font program. In the case of a composite font program, it
appliesto all descendent font programs and to all charactersin them. Only
the keywords are listed below. They are defined and their parameters
explained in section 7.1.

Adobe Font Metrics File Format Specification (7 Oct 98)



4.3

FontName string

FullName string

FamilyName string

Weight string

FontBBox number number number number

Version string

Notice string

EncodingScheme string

MappingScheme integer

EscChar integer

CharacterSet string

Characters integer

IsBaseFont boolean

VVector number number

IsFixedV boolean

CapHeight number

XHeight number

Ascender number

Descender number

Writing Direction Information

There are as many sections here as were specified by the top-level

MetricsSets keyword. They are delimited by the following keywords.

4 AFM File Structure

13
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4.4

4.5

StartDirection integer
EndDirection

which have the meaning defined in section 7.3. If omitted, StartDirection 0 is

implied. The following keywords might appear within StartDirection ...
EndDirection. They also are defined in section 7.3.

UnderlinePosition number
UnderlineThickness number
ItalicAngle number
CharWidth number number
IsFixedPitch boolean
Individual Character Metrics

StartCharMetrics integer
EndCharMetrics

(Optional.) The section is delimited by the lines StartCharMetrics integer and
EndCharMetrics. Each character’s metrics consists of alist of keysand values
separated by semicolons, on oneline. A character metric dataline might look
like this:

C102; WX 333;Nf;B200383682;Lifi;LIfl;

These keywords and their parameters are defined in section 8.
Kerning Data

StartKernData integer
EndKernData

(Optional.) The section is delimited by the lines StartkernData and
EndKernData. Kerning datais supplied in two forms: track kerning and pair-
wise kerning. They are treated as subsections within the kerning data section
and both sections need not be present.

The kerning data keywords and their parameters are defined in section 9.

Adobe Font Metrics File Format Specification (7 Oct 98)
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Composite Character Data

StartComposites integer
EndComposites

(Optional.) If present, it is delimited by the lines StartComposites and
EndComposites. Composite characters are characters that consist of
characters aready existing in the font program, such as accented characters.

The composite character keywords and their parameters are defined in
section 10.

ACFM File Structure

ACFM files describe the structure of a composite font program. Base font
programs do not have an ACFM file.

AnACFM file has three sections: a‘ header’ of control and global
information for the top-level composite font program, writing direction
information for the top-level composite font program, and information for
each of the immediately descendent font programs.

StartCompFontMetrics version
EndCompFontMetrics

(Required.) These keywords delimit the entire ACFM file. The
StartCompFontMetrics keyword must be the first line in thefile, and the
EndCompFontMetrics keyword must be the last non-empty linein thefile.

Control Information

The following two keys give advance information about the structure of the
datato follow.

Descendents integer

(Required.) Number of entriesin the Encoding array of the PostScript
language font program. (Thisis usually not equal to the number of distinct,
immediately descendent font programs.) There will be exactly this many
entries in the descendent font program’s information section later in the
ACFM files. This keyword must occur before the first StartDescendent line.

5 ACFM File Structure 15



MetricsSets integer

(Optional.) The writing directions described in thisACFM file. integer may
be 0, 1, or 2, meaning writing directions 0 only, 1 only, or both (respectively)
are described. If not present, MetricsSets 0 isimplied. If present, it must
occur in the header before the first SartDirection keyword.

5.2 Global Font Information

Therest of the top-level section givesinformation that applies to the topmost
level of the composite font program, and also to all descendent font programs
and al charactersin them. Only the keywords are listed below. They are
defined and their parameters explained in section 7.1.

This section of the ACFM fileisidentical to its counterpart in the same font
program’sAFM file.

FontName string
FullName string
FamilyName string
Weight string

FontBBox number number number number
Version string

Notice string
EncodingScheme string
MappingScheme integer
EscChar integer
CharacterSet string
Characters integer
IsBaseFont boolean

VVector number number

16 Adobe Font Metrics File Format Specification (7 Oct 98)
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IsFixedV boolean
CapHeight number
XHeight number
Ascender number
Descender number

Writing Direction Information

There are as many sections here as were specified by the top-level
MetricsSets keyword. They, too, are identical to their counterpartsin the
same font program’s AFM file. They are delimited by the following
keywords:

StartDirection integer
EndDirection

(Optional if MetricsSets 0, required otherwise.) These keywords have the
same meaning as defined in section 7.2. If omitted, StartDirection 0 is

implied. The following keywords might appear within StartDirection ...
EndDirection. They are also defined in section 7.2.

UnderlinePosition number
UnderlineThickness number
ItalicAngle number
CharWidth number number
IsFixedPitch boolean

Descendent Font Information

Following the global and writing direction information, there isinformation
on theimmediately descendent font programs. This descendent font program
information follows the same format used in the header portion of the AFM
and ACFM files.

All descendent font programs must be described—the Descendents keyword
has already indicated how many there are. The descendent font program
information consists of a section for each descendent font program, delimited
by the keywords:

5 ACFM File Structure 17



StartDescendent <ch-from> <ch-to>
EndDescendent

(Required.) These comments introduce (and conclude) the information for
one descendent font program. The two values are hexadecimal numbers,
enclosed in angle brackets, which give the range of byte values that are
mapped to this font program.

Example: <2100> <21FF>.
FontName string
FullName string
FamilyName string
Weight string

FontBBox number number number number
Version string

Notice string
EncodingScheme string
MappingScheme integer
EscChar integer
CharacterSet string
Characters integer
IsBaseFont boolean
VVector number number
IsFixedV boolean
CapHeight number

XHeight number

18 Adobe Font Metrics File Format Specification (7 Oct 98)



Ascender number

Descender number

Any of these keywords can be included if applicable to this descendent font
program (and not already included at the top level). Their meanings are
described in section 7.1.

After the global information comes writing direction information for the
descendent font program. There are as many sections here as were specified
by the top-level MetricsSets keyword. They are delimited by the following
keywords:

StartDirection integer
EndDirection

(Optional if MetricsSets 0, required otherwise.) These keywords have the
same meaning and behavior as at the global level.

UnderlinePosition number
UnderlineThickness number
ItalicAngle number
CharWidth number number

IsFixedPitch boolean

Again, any of these keywords may be included if applicableto this
descendent font program (and not already included at the top level). Their
meanings are as described in section 7.2.

AMFM File Structure

AMFM files describe the structure of amultiple master font programs. There
are two sections: aheader of control and global information, and a section for
information for each of the master designs.

Multiple master font programs can have up to sixteen sets of typefaces
included in asingle font program. These master designs are organized to
represent one or more design axes that represent the dynamic range of style
variations from which al intermediate designs can be interpolated.

6 AMFM File Structure 19
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6.1

6.2

6.3

For example, atypical design axis would be one for the weight of the font,
where the master designs might represent the ultra-light and ultra-bold
endpoints of the axis. In addition to axis endpoints, master designs might be
included to represent intermediate designs. The maximum number of master
designs allowed is expressed by the equation 2"+ x = 16, where nisthe
number of design axes, x isthe number of intermediate designs, and 16 isthe
maximum number of designs.

The AMFM File

The AMFM fileis delimited by the following keywords:

StartMasterFontMetrics version
EndMasterFontMetrics

(Required). The StartMasterFontMetrics keyword must be the first line in the
file, and the EndMasterFontMetrics keyword must be the last non-empty line
inthefile.

Control Information

The following two keys give advance information about how many master
designs are included in the font, and how many design axes they describe.

Masters integer

(Required.) Specifies the number of master designsin a multiple master font.
Its value isthe number of paired keywords StartMaster and EndMaster which
follow. It must occur before the first StartMaster keyword and before the
WeightVector keyword.

Axes integer

(Required.) Specifiesthe number of axesin amultiple master font. If present,
its value is the number paired keywords StartAxis and EndAxis which must
follow.

Global Font Information

Therest of the top-level (header) section specifiesinformation that appliesto
the topmost level of the multiple master font and to the default version of the
multiple master font specified by its WeightVector. Detailed semantics are
described in section 7.1.

Adobe Font Metrics File Format Specification (7 Oct 98)
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FontName string

FullName string
FamilyName string

Weight string

ItalicAngle number

IsFixedV boolean
UnderlinePosition boolean
UnderlineThickness number

FontBBox number number number number

With the addition of multiple master font programs, the values for FontBBox
have changed from type “ integer” to “ number”’

Version string

Notice string
EncodingScheme string
CapHeight number
XHeight number
Ascender number
Descender number

WeightVector array

(Required.) The values specified by WeightVector represent the relative
weights for each master design in the multiple master font program. The
global instance of this keyword applies to the default instance of the multiple
master font program.

6 AMFM File Structure 21
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6.4

BlendDesignPositions array

(Required.) BlendDesignPositions isan array of k arrays giving the locations
of the k master designs in the design space. Each location sub-array has n
numbers giving the location of the design in the n dimensions of the design
space, with aminimum value of zero and a maximum value of one.

BlendDesignMap array

(Required.) specifies the mapping of design coordinates to normalized blend
space coordinates for the master designs on the current axis.

BlendAxisTypes array

(Required.) specifies the type of the current axis. The followingisan
example:

Bl endAxi sType [ /Wight /Wdth /Optical Si ze ]
Axis Information

There will be axis information for as many axes as are specified by the Axes
keyword. These sections are delimited by the keywords

StartAxis
EndAxis

(Required.) The axisinformation sections contain character strings which can
be used in the user interface for creating and managing multiple master fonts.

AxisType string

(Optional.) The AxisType value specifies the kind of design axis represented
by the current axis. Only AxisType values reserved by Adobe Systems can be
used. The current reserved types are Weight, Width, and Optical Sze.

AxisLabel string

(Optional.) AxisLabel can have any value. It can be identical to the AxisType,
or varied as needed. It is primarily used in user interfaces for the creation or
use of multiple master font programs.

Adobe Font Metrics File Format Specification (7 Oct 98)
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6.6

Master Design Information

AnAFM file for amultiple master font contains global information for al
parameters that do not vary for each master design. For example, the Version
number and Notice would appear in the usual place. All information specific
to each master design is enclosed between the following keywords:

StartMaster
EndMaster

(Required.) These keywords introduce and conclude the information for each
master font.

Each StartMaster keyword will be followed by information that is global for
that particular master, such as FontName, FullName, FamilyName, Version,
and WeightVector. The value of the FontName can be used to find the name of
the AFM file which contains the individual character metrics for the current
master design.

FontName string
FullName string
FamilyName string
Version string

WeightVector array

(Required.) The value of the WeightVector array for amaster design font will
have a series of 0's and one value of 1. The 1 indicates the position in the
WeightVector in which the current master design islocated. More details are
explained in section 7.1.

Primary Font Information

AnAFM file for amultiple master font ....

The primary font information provides information about any primary fonts
associated with this multiple master font. Each primary font is represented as
alist of keys and values separated by semicolons, contained on one line.

Example: A primary font entry might look like this:

PC 215 300 ; PL (LT) (CN) ; PN (Light Condensed) ;
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StartPrimaryFonts integer
EndPrimaryFonts

(Optional.) These keywords delimit the primary fonts section of thefile. The
integer value indicates how many entries to expect.

PC integer ...

(Required.) The primary coordinate values. There should be as many
integers as specified by the Axes keyword. This set of user design
coordinates specifies the point in the design space for this primary font.

PL string

(Optional.) The primary labelsisalist of strings giving the label for the
associated coordinate for each axis in the design space. These labels can be
used in conjunction with the primary coordinates to create a unique name for
the primary font and should follow the conventions specified in the Adobe
Technical Note #5088, “Font Naming |ssues.”

PN string

(Optional.) This specifies the more traditional name (??) for this primary
font.

Example:

StartPrimaryFonts 4

PC 215 300 ; PL (LT) (CN) ; PN (Light Condensed) ;

PC 215 600 ; PL (LT) (NO) ; PN (Light) ;

PC 215 700 ; PL (LT) (SE) ; PN (Light Semiextended) ;
PC 400 300 ; PL (RG) (CN) ; PN (Regular Condensed) ;
EndPrimaryFonts

Global Metrics Keywords

These keywords describe the global attributes of afont program in each of its
writing directions. They appear at the top of AFM, AMFM, and ACFM files,
and within the descendent font program’s information section of ACFM files.

Global Font Information

The following global keys are the same as those in the top level or Fontinfo
sub-dictionary of the PostScript language font dictionary of an Adobe
typeface. Their meanings are described in the chapter on font programsin the
PostScript Language Reference Manual, Second Edition.
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Note

Note that although some of the keysin the Fontinfo sub-dictionary begin
with alowercase letter (for example, isFixedPitch, version), al keyslisted
here begin with uppercase | etters to distinguish them as keys reserved for use
by Adobe Systems. All numeric values are in units of 1/1000 of the scale
factor (point size) of the font being formatted.

FontName string

(Required.) Name of the font program as presented to the PostScript
language findfont operator.

Examples: ITC Garamond-Light, Ryumin-Light-V

For CID-keyed fonts, the value of FontName should be the same name used
asthe value of the CIDFontName in the CIDFont file (which is usually the
typeface name, without the encoding, character set, or writing direction
specification).

FullName string

(Optional.) The full text name of the font.

Examples: ITC Garamond Light, Ryumin Light VV

FamilyName string
(Optional.) The name of the typeface family to which the font belongs.

Example: ITC Garamond, Ryumin

Weight string
(Optional.) Weight of the font.

Example: Roman, Bold, Light

FontBBox number number number number

(Required.) Four numbers giving the lower left corner and the upper right
corner of the font bounding box, in the sequencelIx Ily urx ury.

The bounding box given here isthat of the flattened paths, not the Bézier
curve descriptions. These values were specified to be integersin version 3.0
and before, but with the addition of multiple master fonts, the use of “ num-
bers’ isallowed.

7 Global Metrics Keywords 25



26

Version string

(Optional.) Font program version identifier. Matches the string found in the
FontInfo dictionary of the font program itself.

Notice string

(Optional.) Font name trademark or copyright notice.

EncodingScheme string

(Optional.) String indicating the default encoding vector for this font
program. Common ones are AdobeStandardEncoding and
JIS12-88-CFEncoding. Special font programs might state FontSpecific.

MappingScheme integer

(Not present with base font programs.) Integer code describing the mapping
scheme. For details on mapping schemes, refer to the specification section
5.9 of the PostScript Language Reference Manual, Second Edition.

Examples: 2 (that is, 8/8 mapping), 3 (escape mapping)

EscChar integer

(Required if MappingScheme 3, not present otherwise). The byte value of the
escape character used for this escape-mapped font program.

CharacterSet string

(Optional.) String describing the character set (glyph complement) of this
font program.

Examples: AdobeStandardLatin; AdobeStandardCyrillic

Characters integer

(Optional.) The number of characters defined in this font program.

IsBaseFont boolean

(Optional.) boolean istrueif thisfont program is a base font and false
otherwise. If not present, this is assumed to be a base font program. Always
falsein the top level of an ACFM file.
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VVector number number

(Required when MetricsSets 2.) Components of a vector from origin O (the

origin for writing direction 0) to origin 1 (the origin for writing direction 1).
If present, then the VVectors for all characters are the same (and IsFixedV is
true); otherwise they are not the same.

IsFixedV boolean

(Optional.) If boolean istrue, thisindicates that VVector isthe same for every
character in thisfont. If this keyword is present, its value must not conflict
with VVector; if absent, its value is assumed to be true if VVector is present,
and false if VVector is absent.

IsCIDFont boolean

(Required if AFM isfor aClD-keyed font.) If the boolean istrue, thefontisa
CID-keyed font, and the metrics arein CID number order. If CID number is
omitted, there is no character for that code point.

CapHeight number

(Optional.) Usually the y-value of the top of the capital H. If thisfont
program contains no capital H, this keyword might be missing or number
might be O.

XHeight number

(Optional.) Typically the y-value of the top of the lowercase x. If this font
program contains no lowercase X, this keyword might be missing or number
might be O.

Ascender number

(Optional.) For roman font programs:. usually the y-value of the top of the
lowercase d. If thisfont program contains no lowercase d, this keyword might
be missing or number might be 0.

Descender number

(Optional.) For roman font programs: typically the y-value of the bottom of
the lowercase p. If thisfont program contains no lowercase p, this keyword
might be missing or number might be 0.

StdHW number
(Optional). This number specifies the dominant width of horizontal stems

(measured vertically in character space units).

7 Global Metrics Keywords 27



28

StdVW number

(Optional). This number specifies the dominant with of vertical stems
(measured horizontally in character space units).

BlendAxisTypes array

(Required.) The value of BlendAxisTypes isan array of strings that specify
the name of each axisin the order in which the master designs are organized
in the multiple master font program. There will be one string for each axis
defined in the font program. The names are registered by Adobe Systems. An
example of the three entries for a standard 3-axis design would be

Bl endAxi sType [ /Wight /Wdth /Optical Si ze ]

BlendDesignPositions array

(Required.) The value of BlendDesignPositions is an array of k arrays that
give the locations of the k master designs in the design space. Each location
sub-array has n numbers giving the location of the design in the n dimensions
of the design space, with a minimum value of zero and a maximum value of
one.

For example, if there were five master fonts as follows:

design 1: standard (middle of the design space)
design 2: light condensed

design 3: light expanded

design 4: bold condensed

design 5: bold expanded

The BlendDesignPositions array would then look like this:

Bl endDesi gnPositions [[.5 .5] [0 0] [0 1] [1 0] [1 1]]

BlendDesignMap array

(Required.) The value of BlendDesignMap is an array of n arrayswheren is
the number of design axes contained in the multiple master font program.
Each of the n arrays contains m sub-arrays that specify the mapping of design
coordinates into normalized coordinates for that design axis. The minimum
value allowed for mistwo, and the maximum is twelve.

Example:

Bl endDesi gnVap [[[200 0] [900 1]] [[200 O] [800 1] [[6 O] [24 0.5]
[72 1]]]
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In the above example, the design coordinates for a three-axis font are mapped
to their normalized coordinates. The first two axes have a direct mapping of
design coordinate end-points to their normalized equivaents. In this
example, the third axisisfor optical size and has arange of design
coordinates from 6 to 72 (representing a point size). This range has been
mapped to be piecewise linear, with the 0.5 normalized center point mapped
to the design coordinate of 24, rather than to the value of 39 which would be
the linear mid-point value.

WeightVector array

(Required.) The WeightVector array specifies the factors for deriving a
weighted average of the master designsin a multiple master font program. In
an interpolation of k master designs, there are k weights that sumto 1.0 and
determine the relative contributions of each master design to the resulting
interpolated font. The number of elements contained in the array is specified
by the Masters keyword. The global instance of this keyword applies to the
default instance of the multiple master font program.

Writing Direction Metrics

There are sections here for as many writing directions as were specified by
MetricsSets. They are delimited by the following keywords:

StartDirection integer
EndDirection

(Optional if MetricsSets 0, required otherwise.) integer is0, 1, or 2. Encloses
the metrics for writing direction integer. StartDirection 2 implies that the
metrics for both writing directions are the same. If MetricsSets 0 was
specified or implied, StartDirection ... EndDirection can be omitted, and
StartDirection 0 isimplied.

UnderlinePosition number

(Optional.) Distance from the baseline for centering underlining strokes. This
can beinterpreted as a y-displacement for writing direction 0, and an x-
displacement for writing direction 1.

UnderlineThickness number

(Optional.) Thisisthe stroke width for underlining, and is generally
proportional to the stroke widths of characters in the font program.
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7.3

ItalicAngle number

(Optional.) Angle (in degrees counter-clockwise from the vertical) of the
dominant vertical strokes of the font. For non-italic fonts, this angle will be
zero.

Example: —-12.

CharWidth number number

(Optional.) The x and y components of the width vector of thisfont program’s
characters. If present, it means that all charactersin this font program have
the same Charwidth for thiswriting direction, and implies IsFixedPitch is
true.

IsFixedPitch boolean

(Optional.) If boolean istrue, thisindicates that the font program is afixed
pitch (monospaced) font. A value of false indicates a proportionally spaced
font. If thiskeyword is present, its value must not conflict with Charwidth; if
absent, its value is assumed to be true if Charwidth is present and false if
Charwidth is absent.

Multiple Master Axis Information

There are sections for as many axes as are specified by the Axes keyword.
These sections are delimited by the following keywords:

StartAxis
EndAxis

(Required.) The axis-specific information included in this section consists of
strings to identify the axis type. Thisisintended primarily for usein the user
interface.

AxisType string

(Optional.) The AxisType value specifies the kind of design axis represented
by the current axis. Only AxisType values reserved by Adobe Systems can be
used. The current reserved types are Weight, Width, and Optical Sze.

AxisLabel string

(Optional.) The AxisLabel can have any value: it might be identical to the
AxisType or varied as needed. It is primarily used in user interfaces for the
creation or use of multiple master font programs.

Adobe Font Metrics File Format Specification (7 Oct 98)



8

Individual Character Metrics

Each character’s metrics are represented as alist of keys and values separated
by semicolons, contained on one line. The characters are sorted by
numerically ascending character code. Characters not encoded follow the
encoded characters and are identified by character codes of —1. Byte codes
for which no character is defined are not listed.

Example: A character metric dataline might look like this:
C102 ; W333; Nf ; B200383682; Li fi ; LI fl;

This section appearsin the AFM file only. It is optional.

StartCharMetrics integer
EndCharMetrics

(Required if individual character metrics are present.) These keywords

delimit the character metrics section of thefile. The integer value indicates
how many entries to expect.

C integer
Decimal value of default character code (-1 if not encoded).

CH <hex>
Same as C, but the character code is given in hexadecimal.
Example: <84AF>.

(Either C or CH isrequired.)
WX number

WOX number

(Optional.) Character width in x for writing direction 0. y is 0.

W1X number

(Optional.) Character width in x for writing direction 1. yis 0.
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WY number

WOY number

(Optional.) Character width in'y for writing direction 0. xis 0.

W1Y number

(Optional.) Character width in'y for writing direction 1. xis 0.
W numberX numbery

WO numberx numbery

(Optional.) Character width vector (x, y) for writing direction O.

w1 numberx numbery

(Optional.) Character width vector (x, y) for writing direction 1.

\YAY numberx numbery

(Optional.) Same meaning asVVector in the global font program information,
but for a single character.

N name

(Optional.) PostScript language character name.

B lIx lly urx ury

(Optional.) Character bounding box where lix, lly, urx, and ury are all
numbers. If a character makes no marks on the page (for example, the space
character), thisfield reads B 0 0 0 0, and these values are not considered
when computing the FontBBox.

L successor ligature

(Optional.) Ligature sequence where successor and ligature are both names.
The current character may join with the character named successor to form
the character named ligature. Note that characters can have more than one
such entry. (See example above.)
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9.1

Kerning Data

The kerning data section appears only inthe AFM file. It is optional and may
or may not be present for a given font program. The section is surrounded by
the lines StartkernData and EndKernData.

Kerning datais supplied in two forms: track kerning and pair-wise kerning.
Track kerning is applied to all characters uniformly, whereas pair-wise
kerning is applied to specific character pairs. Track kerning and pair-wise
kerning can be used independently or together (that is, it is possible to apply
track kerning to aline of text and then to apply pair-wise kerning after). The
two forms of kerning data are treated as subsections within the kerning data
section, and can independently be present or absent.

StartKernData
EndKernData

(Required if track or pair-wise kerning are present.) These keywords delimit
the kerning section of thefile.

Track Kerning

Track kerning may be specified for those writing directions mentioned by
MetricsSets. The track kerning datais surrounded by the keywords:

StartTrackKern integer
EndTrackKern

(Required if track kerning data are present.) integer indicates how many
different sets of track kerning data are present.

Normally track kerning is provided in different degrees of tightness. Within a
track (a degree of tightness), the amount to decrease (or possibly increase)
the amount of space between characters increases (or possibly decreases)
with the point size of the font (for example, for tight track kerning, the
amount to decrease the space between characters at 6 point might be 0.1
points and at 72 point it might be 3.78 points). These distances are measured
along the width of the characters: parallel to the x-axis for horizontal writing
directions and parallel to the y-axis for vertical writing directions.

The dataitself begins with the keyword TrackKern and is followed by the
track kerning information

TrackKern degree nin-ptsize mn-kern nax-ptsize max-kern

Thedegreeisan integer where increasingly negative degrees represent tighter
track kerning and increasingly positive degrees represent looser track
kerning. min-ptsize, min-kern, max-ptsize, and max-kern are all numbers.
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Since the track kerning is alinear function, the minimum and maximum cut-
off values (point sizes) are provided, along with the amount to track kern by,
at the point size.

The kerning amounts are given relative to the point size. From those four
values, the track kerning function can be derived. The track kerning function
isalinear function. The equation for the line is determined from the data
provided and, therefore, the track kerning values for any point size can be
determined. The track kerning values for any point size bel ow/above the

mi nimum/maximum point size are constant (the minimum kerning amount/
maximum kerning amount).

Thetrack kerning function k(p), that is, the amount of displacement in points,
in terms of the font’s point size p, can be expressed mathematically as
follows:

k(p) = kg for p<p,
(ky—ko)
= x (D—Dn) + K for p,< p<
(p) m (p pO) 0 pO p pl
k(p) = k; for p>p,

where py, ko, 1, k; are parameters to the keyword, TrackKern degree py Ko p1 k;

See the last section of this document for an example of these keywordsin
use.

Below isasample of text printed using these track kerning values.
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Figure 2 Track Kerning

6 pt
no kerning Anillustration of how track kerning works.
light kerning Anillustration of how track kerning works.
medium kerning Anillustration of how track kerning works.
tight kerning Anillustration of how track kerning works.
12 pt

mokeming AN illustration of how track kerning works.
igkening AN illustration of how track kerning works.
medumkerning AN Tllustration of how track kerning works.
ightkeming AN illustration of how track kerning works.

18 pt

wenne AN TIUstration of how track kerning works.

wenrs AN THTUstration of how track kerning works.
s AN 1TUStration of how track kerning works.
weenne AN TTUStration of how track kerning works,

9 Kerning Data
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9.2 Pair-Wise Kerning

The pair-wise kerning data is surrounded by the keywords:

StartKernPairs integer
EndKernPairs

StartKernPairsO0 integer
EndKernPairs

StartKernPairs1 integer
EndKernPairs

(Required if pair-wise kerning data are present.) integer indicates the number
of pairsto expect. StartkKernPairs and StartkernPairsO denote writing
direction O; StartKernPairs1 denotes writing direction 1. An AFM file can
contain pair-wise kerning data for more than one writing direction, each
delimited by the StartKernPairs0 or StartKernPairs1 ... EndKernPairs.

There isone kerning pair per line. Each line begins with a keyword of the
form KP, KPH, KPX, or KPY.

KP name, name, numberx numbery

Name of the first character in the kerning pair followed by the name of the
second character followed by the kerning vector specified as an (x, y) pair.
The kerning vector is the amount by which to move the second character
relative to the first character to position it properly. The kerning vector is
specified in the standard character coordinate system. Aswith all metrics, in
order to use this vector it is necessary to scaleit by (current point size)/1000.

KPH <hex1> <hex2> numberX numbery

Same as KP, but the byte strings needed to generate the characters are given,
rather than the names. hex1 and hex2 are hexadecimal values, enclosed in
angle brackets.

KPX name1 name2 numberx

Name of the first character in the kerning pair followed by the name of the
second character followed by the kerning amount in the x direction (y is
zero). The kerning amount is specified in the units of the character coordinate
system.

KPY name, name, numbery

Same as KPX, but in they direction (X is zero).
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A character pair kerning line might look like this
KPX V A -129
Figure 3 is an example of pair-wise kerning applied to 100 point characters.

Figure 3 Pair-wise kerning

VA VA

-12.9
Characters printed without kerning Pair-wise kerning applied

10 Composite Character Data

The composite character data section also appears only in AFM files. Itis
optional. Composite characters are new characters made up of characters
already existing in the font program, such as accented characters. Character
metric information for composite charactersisfound in the Character Metrics
section of the AFM file.

Although most PostScript language font programs available from Adobe
Systems include arather extensive set of composite characters, some
applications might want to generate their own. This section provides the data
necessary for accurate positioning of the individual pieces. All units are
expressed in the standard 1000 unit-per-font-scal e-factor character
coordinate system.

StartComposites integer
EndComposites

(Required if composite character data are present.) integer indicates how
many pairsto expect.

The datafor each composite character is represented as alist of keysand
values separated by semicolons. Each composite character gets one line of
description. The following are the standard keys:
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CC name integer

The composite character name followed by the number of parts that comprise
the composite.

PCC name deltax deltay

One of the parts of the composite character. The character nameis given
followed by the x and y displacement from the origin.

A composite character line might look like this
CC Aacute 2; PCC A 0 0; PCC acute 194 214;

Figure 4 Positioning for a composite character

214 |

194

Positioning of Positioning of Composite Aacute
character A character acute

11 Example AFM, AMFM, and ACFM Files

11.1 AFM File for Times Roman

Thefollowing is an example of an AFM file for aroman base font program.
All keywords not defined in version 2.0 of the AFM File Specification have
been omitted, so that it is parseable both by programs that recognize the
version 2.0 format and by those that recognize the version 3.0 format.

StartFont Metrics 3.0

Comrent Copyright 1985, 1987, 1989, 1990 Adobe Systems ...[truncated]
Font Nane Ti nes- Ronan

Ful | Nane Ti nes Ronan

Fam | yNane Ti nes

Wi ght Ronan

ItalicAngle O

| sFi xedPi tch fal se

Font BBox -170 -223 1024 896

Under | i nePosi tion -109
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Under | i neThi ckness 49
Ver si on 001. 004

Notice Copyright 1985, 1987, 1989, 1990 Adobe Systens ...[truncated]

Encodi ngSchene AdobeSt andar dEncodi ng

CapHei ght 662

XHei ght 448

Ascender 682

Descender -217

Start CharMetrics 228

C32; W250; Nspace ; BOOOO;

C33; W 333 ; Nexclam; B 109 -14 224 676 ;
C 34 ; WK 408 ; N quotedbl ; B 70 445 337 685 ;
C35; WK500 ; Nnunbersign; B4 0 495 662 ;
C36 ; W500; Ndollar ; B 44 -87 456 727 ;
C37; W 833 ; Npercent ; B61 -14 772 676 ;
. . . --lines omtted for brevity --

C101 ; WK 444 ; Ne ; B 22 -10 421 458 ;
C102 ; WK333; Nf ; B200383682; Li fi ; LI fl ;
C 103 ; WK 500 ; Ng ; B 27 -217 470 458 ;

C 104 ; WK500 ; Nh; B9 0 490 682 ;

C105; W 278 ; Ni ; B 22 0 259 682 ;

. . . --lines omtted for brevity --

C 249 ; WK 500 ; Noslash ; B 30 -108 470 549 ;
C250 ; WK 722 ; Noe ; B 30 -10 690 458 ;

C 251 ; WK 500 ; Ngernmandbls ; B 12 -10 468 682 ;
C-1; W 611 ; N Zcaron ; B 7 0 597 888 ;
C-1; W444 ; Nccedilla ; B 25 -215 412 458 ;
C-1; W500; Nydieresis ; B 15 -217 476 623 ;
. . . --lines ontted for brevity --

C-1; W750; Nonehalf ; B30 -14 720 676 ;
EndChar Metri cs

St art Ker nDat a

Start TrackKern 3

Conment Li ght kerning

TrackKern -1 14 0 72 -1.89

Comrent Medi um ker ni ng

TrackKern -2 8 0 72 -3.2

Conmment Ti ght kerning

TrackKern -3 6 -.1 72 -3.78

EndTr ackKer n

StartKernPairs 113

KPX Ay -92

KPX A w -92

.o -- lines onmtted for brevity --

KPX y period -65

KPX y comma - 65

EndKer nPai rs

EndKer nDat a

Start Conposites 58

CC Aacute 2 ; PCC A0 0 ; PCC acute 195 214 ;
CC Acircunflex 2 ; PCC A0 O ; PCCcircunflex 195 214 ;
.o -- lines omtted for brevity --

CC zcaron 2 ; PCCz 0 0 ; PCC caron 56 O ;
EndConposi t es

EndFont Metri cs

11 Example AFM, AMFM, and ACFM Files
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11.2 AMFM File for MyriadMM

Start MasterFontMetrics 4.0

Conmment Copyright 1991, 1992 Adobe Systens | ncor por at ed.

Reser ved.

Comment Oreation Date: Tue Nov 27 14:35:40 1990
Font Nane Myri advM

Ful I Nane Myriad MM

Fam | yName Mriad MM

Wi ght Al

ItalicAngle O

| sFi xedPi tch fal se

Font BBox -55.16 -250.00 1143.86 834.91
Under | i nePosi tion -100

Under | i neThi ckness 50

Ver si on 000. 009

Noti ce Copyright 1991, 1992 Adobe Systens | ncor por at ed.

Reser ved.

Encodi ngSchene AdobeSt andar dEncodi ng
CapHei ght 674

XHei ght 483. 72

Ascender 710. 00

Descender -198.00

Masters 4

Axes 2

Wi ght Vector [0.17 0.08 0.52 0.23 ]
Bl endDesi gnPositions [[0 O] [0 1] [1 0] [1 1]]
Bl endDesi gnvap [[[215 0][830 1]][[200 0][600 1]]]
Bl endAxi sTypes [/Wight /Wdth ]
Start Axi s

Axi sLabel Weéi ght

Axi sType Wi ght

EndAxi s

StartAxi s

Axi sLabel Wdth

Axi sType Wdth

EndAxi s

Start Mast er

Font Nane Myri adMv Li ght Cn

Ful | Nane Myriad MM Li ght Condensed
Fam | yNamre Myriad MM

Ver si on 001. 000

Wi ght Vector [1 0 0 0]

EndMast er

Start Mast er

Font Nane Myri adMvt Bl ackCn

Ful | Nane Myriad MM Bl ack Condensed
Fam | yName Myriad MM

Ver si on 000. 009

Wi ght Vector [0 1 0 0]

EndMast er

St art Mast er

Font Nane Myri adMv Li ght Sem Ex

Ful | Nane Myriad MM Light Sem Extended

Adobe Font Metrics File Format Specification
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master font program.
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Fam | yName Myriad MM

Ver si on 000. 009

Wi ght Vector [0 0 1 0]
EndMast er

Start Mast er

Font Nane Myri adMvt Bl ackSem Ex
Ful | Nane Myriad MM Bl ack Seni Ext ended
Fam | yName Myriad MM

Ver si on 001. 000

Wi ght Vector [0 0 0 1]
EndMast er

EndMast er Font Metri cs

11.3 AFM File for Ryumin Light Vertical

Thisisan example of the AFM file for a monospaced composite font
program using writing direction 1. Since it is monospaced, the Charwidth
keyword appears in the global StartDirection ... EndDirection section, and no
pitch information is necessary in theindividual character metrics section. The
full file contains about 243 kilobytes.

The coordinate system for vertical Japanese font programs hasits origin
above the center of the character. The character is centered in a square
ranging from =500 to +500 in x and from 0 to —1000 in y. Because vertical
writing in Japanese goes from the top downwards, the CharWidth is negative
in they direction. The character <2121> is empty, and prints as a full-width
blank.

StartFont Metrics 3.0

MetricsSets 1

Font Nane Ryumi n- Li ght -V

| sBaseFont fal se

Characters 7238

Font BBox -500 -1185 500 23

Encodi ngSchene JI S12- 88- CFEncodi ng

Mappi ngSchere 2

Ful | Nane Ryumin Light 1983 JIS Standard Vertical ...[truncated]
Wi ght Li ght

Ver si on 001. 001

Notice Copyright 1987, 1988, 1989 Adobe Systens ...[truncated]
StartDirection 1

ItalicAngle O

CharWdth 0 -1000

EndDi rection

Start Char Metrics 7238

CH <2121>; B0 OO O ;

CH <2122> ; B 211 -337 435 -81 ;

CH <2123> ; B 134 -370 430 -71 ;

CH <2124> ; B -406 -1020 -260 -760 ;
CH <2125> ; B -400 -900 -260 -760 ;
CH <2126> ; B -70 -592 71 -451 ;

CH <2127> ; B -71 -901 72 -214 ;

.o -- lines onmtted for brevity --
CH <747D> ; B0 00 O ;

11 Example AFM, AMFM, and ACFM Files 41



CH <747E> ;

BOOOO;
EndChar Metri cs
EndFont Metri cs

11.4 AFM File for Ryumin Light Ext Horizontal

Thisisan example of an AFM for a composite font program with varying
pitch. The charactersin the font program are one of only two widths—full-
width and half-width. Thisis an excerpt from the complete file, which
contains about 315 kilobytes.

The coordinate system for horizontal Japanese font programs has its origin
off the lower left side of the character. The character is centered in a square
ranging from 0 to +1000 in x and from —120 to +880 in y. As before, the

character <2121> is empty.

Note that no global Charwidth appears, and so pitch information is necessary
in the individual character metrics section.

StartFontMetrics 3.0
MetricsSets O
Font Nane Ryumi n- Li ght - Ext-H

| sBaseFont fal se

Characters 7520
Font BBox -10 -305 1000 903

Encodi ngSchene Ext JI S12- 88- CFEncodi ng
Mappi ngScheme 2

Ful | Nane Ryumin Light Extended JI'S Encoded Hori zont al

Fam | yNare Ryumin

Wi ght Li ght

Ver si on 001. 001
Notice Copyright 1987,

StartDirection 0

1000 ;
1000 ;
1000 ;
1000 ;
1000 ;
1000 ;
1000 ;
1000 ;

1988, 1989 Adobe Systens

0000O0;
80 -75 329 170 ;
80 -75 380 225 ;

U0 WwWwWwWwwwm

omtted for brevity --

500 ;
500 ;
500 ;
500 ;

B 185 -40 315 788 ;
B 69 552 382 794 ;
B 87 0 413 725 ;

B 106 -128 400 831 ;

omtted for brevity --

1000 ;

ItalicAngle O
EndDirection
Start Char Metrics 7520
CH <2121> ; WX
CH <2122> ;: WX
CH <2123> ; WX
CH <2124> ; WX
CH <2125> ; WX
CH <2126> ; WX
CH <2127> ; WX
CH <2128> ; WX
. . . --lines
CH <2921> ; WX
CH <2922> ; WX
CH <2923> ; WX
CH <2924> ; WX
.. -- lines
CH <737D>> ; WX
CH <737E> ; WX

EndChar Metri cs
EndFont Metri cs
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1000 ;

B 60 -63 967 827 ;
B 54 -85 970 840 ;

94 -140 240 120 ;
100 -20 240 120 ;
430 288 571 429 ;
429 -21 572 666 ;

423 -95 574 666 ;

Conposi te Font

...[truncat ed]
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11.5 ACFM File for Ryumin Light Vertical

Thisisan excerpt of the ACFM file for vertical Ryumin Light, of which the
AFM file appeared in section 9.2. The information in the global font program
section isidentical to the corresponding information in the AFM file.
However, the information for the descendent font programs, particularly the
FontBBox, differs from descendent font program to descendent font program.

Note that there are 256 descendent font programs, corresponding to the 256
possible values for the first byte of a 2-byte character code, and the 256
entriesin the PostScript language font program’s Encoding array. Since the
values of less than 21 hexadecimal or greater than 74 hexadecimal do not
congtitute legal JIS character codes, the corresponding descendent font
programs are mapped to NotDefFont.

The full file contains about 34 kilobytes.

St art ConpFont Metrics 3.0
MetricsSets 1
Font Nane Ryumi n- Li ght -V
| sBaseFont fal se
Characters 7238
Font BBox -500 -1185 500 23
Encodi ngSchene JI S12- 88- CFEncodi ng
Mappi ngScherre 2
Ful | Nane Ryumin Light 1983 JI'S Standard Vertical Conposite Font
Fam | yName Ryunin
Wi ght Li ght
Ver si on 001. 001
Noti ce Copyright 1987, 1988, 1989 Adobe Systens ...[truncated]
StartDirection 1
ItalicAngle O
CharWdth 0 -1000
EndDi recti on
Descendents 256
St art Descendent <0000> <O00FF>
Font Nane Not Def Font
| sBaseFont true
Characters 0
Encodi ngSchene Not Def Encodi ng
EndDescendent
St art Descendent <0100> <01FF>
Font Nane Not Def Font

.o -- lines onmtted for brevity --
EndDescendent
St art Descendent <2100> <21FF>
Font Nane Ryumi n- Li ght.r21v
| sBaseFont true
Characters 94
Font BBox -495 -1020 495 0
Encodi ngSchene JI SEncodi ng
EndDescendent
St art Descendent <2200> <22FF>

-- lines omtted for brevity --
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EndDescendent

St art Descendent <7400> <74FF>

Font Nane Ryum n- Li ght.r74

| sBaseFont true

Characters 94

Font BBox -464 -964 481 -53

Encodi ngSchene JI SEncodi ng

EndDescendent

St art Descendent <7500> <75FF>
.o - lines onitted for brevity --

EndDescendent

St art Descendent <FF00> <FFFF>

Font Nane Not Def Font

| sBaseFont true

Characters 0

Encodi ngSchene Not Def Encodi ng

EndDescendent

EndConpFont Metri cs

11.6 ACFM File for RKSJ-Encoded Kanji Font

Thisisthe ACFM filefor GothicBBB-Medium-83pv-RK SJ-H. This Japanese
font program encodes roman characters and kanawith single bytes, and kanji
with Shift-JIS encoding. Its encoding is quite complex, but since there are so
few descendent font programs the ACFM fileis short and is presented in its
entirety. Some long lines have been truncated.

Note that the mapping rangesin the StartDescendent lines are either one byte
or two byte, as appropriate. Since some characters are half width, Charwidth
does not appear at the top level. The information in the descendent font
program sections differs considerably from font program to font program.

There are seven descendent font program entries, corresponding to the seven
entriesin the Encoding vector of thisfont program’s font dictionary. Suppose
an application wants to make a copy of this font program and replace the
‘UserGaiji’ descendent font program with its own font program. Since the
‘UserGaiji’ font program is the sixth descendent font program, it is accessed
viaentry 5 of the Encoding array (entry O isthefirst entry); the application
must modify this entry so it refersto the new font program.

St art ConpFont Metrics 3.0

MetricsSets 0

Font Nane Cot hi ¢BBB- Medi um 83pv- RKSJ- H

| sBaseFont fal se

Char acters 8807

Font BBox -22 -252 1000 892

Encodi ngSchene Font Specific

Mappi ngScheme 6

Ful | Nane Cot hi cBBB Medi um JI S83 ShiftJI'S Encoded ... [truncated]
Fam | yName Got hi cBBB

Wi ght Medi um

Ver si on 001. 001

Notice Copyright 1987, 1988, 1989 Adobe Systens ...[truncated]
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StartDirection O

ItalicAngle O

EndDi recti on

Descendents 7

St art Descendent <00> <7F>
Font Nane PCHel veti ca

| sBaseFont true

Characters 95

Font BBox -22 -220 950 770
Encodi ngSchene Font Speci fic
Ful | Nane PC Hel vetica

Fam | yName Hel vetica

Wi ght Medi um

Ver si on 001. 001

Notice Copyright 1985, 1987 Adobe Systens ...[truncated]
StartDirection O

ItalicAngle O

Under | i nePosi tion -97

Under | i neThi ckness 73

EndDi recti on

EndDescendent

St art Descendent <80> <80>
Font Nane Not Def Font

| sBaseFont true

Characters 0

Encodi ngSchene Not Def Encodi ng
EndDescendent

St art Descendent <8100> <9FFF>
Font Nane Got hi cBBB- Medi um 83pv- SuppA- H
| sBaseFont fal se

Characters 5828

Font BBox O -252 1000 892
Encodi ngSchene Ext Shi ftJlI S- A- CFEncodi ng
Mappi ngSchemne 2

EndDescendent

St art Descendent <A0> <DF>
Font Nane Got hi cBBB- Medi um SuppK
| sBaseFont true

Characters 64

Font BBox 0 -114 500 874
Encodi ngSchene Font Speci fic
StartDirection O

CharWdth 500 0

EndDi recti on

EndDescendent

St art Descendent <E000> <EFFF>
Font Nane Got hi cBBB- Medi um 83pv- SuppB- H
| sBaseFont fal se

Characters 2820

Font BBox 3 -252 1000 880
Encodi ngSchene Font Speci fic
Mappi ngScheme 2
StartDirection 0

CharWdth 1000 0

EndDi rection

EndDescendent

St art Descendent <F000> <FBFF>
Font Nane UserGaiji
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| sBaseFont fal se

Characters 0

Encodi ngSchene Font Speci fic

Mappi ngSchemne 2

Ful | Nane User defined Gaiji Conposite Font
Fam | yName User Defined

Wi ght User Defined

Ver si on 001. 001

Notice Copyright 1987, 1988, 1989 Adobe Systens ...[truncated]
StartDirection O

ItalicAngle O

EndDi recti on

EndDescendent

St art Descendent <FC> <FF>

Font Nane Not Def Font

| sBaseFont true

Characters 0

Encodi ngSchene Not Def Encodi ng
EndDescendent

EndConpFont Metri cs

11.7 AFM File for CID-Keyed Ryumin Light

Thisisan example of an AFM file for a CID-keyed font.

StartFontMetrics 4.0
MetricsSets 2

Font Nane Ryum n- Li ght

Wi ght Li ght

Font BBox -170 -331 1024 903
Versi on 3.003

Char act er Set Adobe- Japanl- 2
Characters 8720

| sBaseFont true

| sCl DFont true

Ascender 903

Descender -331

CapHei ght 903
StartDirection 2

Under | i nePosi tion -100
Under | i neThi ckness 50
ItalicAngle O

| sFi xedPi tch fal se

EndDi recti on

Start CharMetrics 8720

C-1; WX 1000 ; NO; BOOOO;

C-1; WX250; N1; B0OOO;

C-1; WX 333 ; N2 ; B109 -14 224 676 ;
C-1; WX 408 ; N3 ; B 70 445 337 685 ;
C-1; WX 500 ; N4 ; B4 0 495 662 ;
C-1; WX500; N5 ; B 44 -87 456 727 ;
C-1; WX833; N6 ; B61-14 772 676 ;
C-1; WX 778 ; N7 ; B42 -14 750 676 ;
C-1; WX 180 ; N8 ; B 47 445 133 685 ;
C-1; WX 333 ; N9 ; B49 -177 304 676 ;

. - - lines onitted for brevity - -
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C-1; VWX 1000 ; N 8716 ; B 24 -89 936 848 ;
C-1; VWX 1000 ; N 8717 ; B 36 -68 955 832 ;
C-1; WX 500 ; NB8718 ; B 24 194 474 475 ;
C-1; WX 500 ; N8719 ; B 42 -8 458 706 ;
EndChar Metri cs

EndFont Metri cs
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Appendix: Changes Since
Earlier Versions

Changes in Version 4.1, 7 October 1998

In section 7.1, “Global Font Information, the description of the /FontName
keyword was changed to explain that for AFM filesfor CID-keyed fonts, the
font name used should be the font name used as the value for the
CIDFontName keyword in the CIDFont file.

Changes in Version 4.1, 25 September 1998

Keywords have been added to AMFM files to describe the Primary Fonts
that are created for, and ship with, multiple master fonts. The new key
words include StartPrimaryFonts, EndPrimaryFonts, PC, PL, and PN.

Two new keywords, StdHWand StdVW were added to specify the
dominant weights of horizontal and vertical strokes.

The format of an AFM file for CID-keyed fonts was introduced; the
associated new keyword is IsCIDFont.

Changes in Version 4.0, 16 October 1995

Revision in version 4.0 to describe the AMFM file format for use with
Multiple Master font programs.

A new section 2 includes description of font types, which includes a
section on base fonts and ACFM’s previoudly in section 1 of version 3.0.
New section 2.2 gives an overview of multiple master font programs.

Section 3.3 added to describe how to calculate a weighted average for
values from multiple master font instances.

A new section 6 describes the structure of AMFM files. A value type of
array added for use by AMFM keywords. FontBBox value types changed
from integer to number.
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» Section 11 (which was section 9, “Example AFM and ACFM Files’) now
includes a new subsection 11.2, “AMFM File for MyriadMM” as an
example of amultiple master AMFM file.

Changes in Version 3.0

» Mgjor revision of AFM file format, from version 2.0 to version 3.0.
Enhancements made to the format to reflect the PostScript Language
Composite Font Extensions.

» Section 1 (Introduction) greatly expanded. Differences from version 2.0
summarized. Global explanations of base and composite font programs,
AFM and ACFM files added. Contents of each subsequent section
summarized in advance.

» Section 2 (Parsing Details) slightly revised to make the syntax description
more precise. Byte values above <7F> hex, and semicolons without spaces
before them, are forbidden.

* New section 2.2 (Units of Measurement) added to explain the standard
character coordinate systems for Roman and Kanji font programs.

» Section 3 (AFM File Structure, was simply File Structure) revised to apply
to AFM file only. Section divided into sub-sections for each structural
component of AFM file. Each sub-section refers to detailed keyword
definitionsin sections 4, 5, 6, and 7.

» New keyword MetricsSets added to section 3.1 (Control Information).
New keywords MappingScheme, EscChar, CharacterSet, Characters,
IsBaseFont, VVector, IsFixedV added to section 3.2 (Global Font
Information). Keywords UnderlinePosition, UnderlineThickness,
ItalicAngle, Charwidth, IsFixedPitch moved to new direction-specific
section 3.3 (Writing Direction Information), delimited by new
StartDirection ... EndDirection keywords.

» New section 4 (ACFM File Structure) added. Corresponds to section 3, but
describes ACFM file. New StartCompFontMetrics ...
EndCompFontMetrics keywords delimit ACFM file. New keywords
MetricsSets (same asin AFM file) and Descendents (not in AFM file)
added to section 4.1 (Control Information). Sections 5.2 (Global Font
Information) and 5.3 (Writing Direction Information) identical to sections
4.2 and 4.3. New section 5.4 (Descendent Font Information) added. New
StartDescendent ... EndDescendent keywords delimit a set of keywords
identical to those in sections 4.2 and 4.3.

* New section 5 (Global Metrics Keywords) added. Keywords referenced in
sections 4.2, 4.3, 5.2, 5.3, and 5.4 defined here.
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Section 6 (Individual Character Metrics) was section 4 before. New CH
keyword added to reflect multi-byte character codes. New WO0X, W1X,
WOY, W1Y, W0, W1, and VV keywords added to reflect multiple writing
directions.

Section 7 (Kerning Data) was section 5 before. Section 7.1 (Track
Kerning) essentially unchanged. New StartkernPairs0 and
StartKernPairs1 delimiters, and new KPH and KPY keywords, added to
section 7.2 (Pair-Wise Kerning).

Section 8 (Composite Character Data) was section 6 before. Essentially
unchanged.

Section 9 (Example AFM and ACFM Files) was section 7 before. Times-

Roman AFM file updated with current AFM. Example Ryumin-Light-V
and Ryumin-Light-Ext-H AFM files, and Ryumin-Light-V and
GothicBBB-83pv-RKSJ-H ACFM files, added.
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