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Foreword

ISO (the

International Organization for Standardization) and

IEC (the International

Electrotechnical

Commission) form the specialized system for worldwide standardization. National bodies that are members of
ISO or IEC participate in the development of International Standards through technical committees
established by the respective organization to deal with particular fields of technical activity. ISO and IEC
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ISO/IEC 14496 consists of the following parts, under the general title Information technology — Codi

objects:

audio-visual

Part 1: §

Part 2:

Part 3: A

Part 4: (

Part 5: §

Part 6: 1

Part 7:

Part 8: (

ernmental, in liaison with ISO and IEC, also take part in the work. In the field of inform
SO and IEC have established a joint technical committee, ISO/IEC JTC 1.

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

sk of the joint technical committee is to prepare International Standards.’\Draft Internaj)ional
Hopted by the joint technical committee are circulated to national bodies far voting. Publicati
nal Standard requires approval by at least 75 % of the national bodies casting a vote.

96-22 was prepared by Joint Technical Committee ISO/IEC dJTE€1, Information techng

e SC 29, Coding of audio, picture, multimedia and hypermedia (nformation.

edition cancels and replaces the first edition (ISO/IEC 14496-22:2007) which has
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isual
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eference hardware description

Advanced Video Coding
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ISO base media file format
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MP4 file format
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— Part 15: Advanced Video Coding (AVC) file format
— Part 16: Animation Framework eXtension (AFX)
— Part 17: Streaming text format

— Part 18: Font compression and streaming

— Part 19: Synthesized texture stream

— Part 20: Lightweight Application Scene Representation (LASeR) and Simple Aggregation Format (SAF)

— Part 21: MPEG-J Graphics Framework eXtensions (GFX)
— Part 22: Open Font Format

— Part 23: Symbolic Music Representation

— Part 24: Audio and systems interaction

— Part 25: 3D Graphics Compression Model
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Introduction

The International Organization for Standardization (ISO) and International Electrotechnical Commission (IEC)
draw attention to the fact that it is claimed that compliance with this document may involve the use of a patent.

The ISO and IEC take no position concerning the evidence, validity and scope of this patent right.

the statement of the holder of this patent right is registered with ISO and IEC. Information may be\ebt
from the companies listed in Annex A.

Attention is grawn to the possibility that some of the elements of this document may be the subject of p
rights other than those identified in Annex A. ISO and IEC shall not be held responsible forCidentifying a
all such patgnt rights.

ained

atent
ny or
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Part 22:

Op

en Font Format

This
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NOTE

speci
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scald
for P
with
outlin

The

Post
form
user

Scope

part of ISO/IEC 14496 specifies the Open Font Format (OFF) specification,.the True
pact Font Format (CFF) outline formats, and the TrueType hinting language:{Many refere

This specification is based on the OpenType®ii font format specification, and is technically equ
fication.

media applications require a broad range of media-related-standards. In addition to the typid
applications, multimedia presentations include scalablé.2D graphics and text supporting all
vorld. Faithful reproduction of scalable multimediadcontent requires additional compone
ble font technology. The Open Font Format is an extension of the TrueType font format, ad
pstScript font data. OFF fonts and the operating-system services which support OFF fonts ¢
A simple way to install and use fonts, whether\the fonts contain TrueType outlines or CFH
es.

Dpen Font Format addresses the following goals:

broader multi-platform support;

excellent support for interhational character sets;
excellent protection for font data;

smaller file sizes to make font distribution more efficient;

excellent'support for advanced typographic control.

modél is the same: OFF fo

OFF
their

work, without worrying about limiting a font's usability.

Bcript®lindata included in OFF fonts may be directly rasterized or converted to the True
bt forrendering, depending on which rasterizers have been installed in the host operating syq

Type™i and
nhces to both

Type and PostScript exist throughout this document, as Open Font Format fonts combine the two
techmologies.

ivalent to that

al audio and
anguages of
its including
ding support
rovide users
(PostScript)

Type outline
tem. But the
tline data in
features for

OFF fonts can include the OFF Layout tables, which allow font creators to design broader international and
high-end typographic fonts. The OFF Layout tables contain information on glyph substitution, glyph positioning,
justification, and baseline positioning, enabling text-processing applications to improve text layout.

TrueType is a trademark of Apple Computer Incorporated.

countries.

PostScript is a registered trademark of Adobe Systems Incorporated.

© ISO/IEC 2009 — All rights reserved
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As with TrueType fonts, OFF fonts allow the handling of large glyph sets using Unicode encoding. Such
encoding allows broad international support, as well as support for typographic glyph variants.

Additionally, OFF fonts may contain digital signatures, which enable operating systems and browsing
applications to identify the source and integrity of font files, including embedded font files obtained in web
documents, before using them. Also, font developers can encode embedding restrictions in OFF fonts which
cannot be altered in a font signed by the developer.

2 Normative references

The foIIowinf referenced documents are indispensable for the application of this document. For dated
references, dnly the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO/IEC 10646, Information technology — Universal Multiple-Octet Coded Character Set (UCS)

ISO/IEC 14496-18, Information technology — Coding of audio-visual objects — Part 18 Font compregssion
and streaming

TrueType Ingtruction Set, <http://www.microsoft.com/typography/otspec/ttinst.htm>

Unicode 5.1/ <http://www.unicode.org/versions/Unicode5.1.0/>

3 Abbrepyiated terms

List of abbre)iated terms.

ACF Average Character Face

ANSI American National Standards Institute

ASCII American Standard Code for Infermation Interchange
ATM Adobe Type Manager

BMP [Unicode] Basic Multilingual Plane (also known as UCS-2)
BTBD Baseline To Baseline Distance

CFF Compact Font(Format

CID Character{dentifier

CJK Chinese*dapanese Korean [characters, ideographs, fonts, etc.]
CJKV Chinese Japanese Korean and Vietnamese

cVv Control Value

CVT Control Value Table

DLL Dynamically Linked Library

FDEF Function Definition

GID Glyph ID

ICF Ideographic Character Face

IDEF Instruction Definition

IETF Internet Engineering Task Force

JIS Japanese Industrial Standard

LTR Left To Right

2 © ISO/IEC 2009 — All rights reserved
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NLC National Language Council of Japan
OFF Open Font Format

OMPL OFF Mirroring Pairs List

OTF OpenType Font

PCL Printer Control Language

PPM, PPEM  Pixels Per EM

PRC People's Republic of China

RTL Right To Left

TTC TrueType Collection

TTF TrueType Font

UCs Universal Character Set

UTF Unicode Transformation Format
uvs Unicode Variation Sequence
VM Virtual Memory

W30 World Wide Web Consortium

4 [The Open font file format

4.1 Description

An (pen font file contains data, in table formatythat comprises either a TrueType or a PostScript ¢utline font.
Rastgrizers use combinations of data from thie‘tables contained in the font to render the TrueType|or
PostBcript glyph outlines. Some of this supporting data is used no matter which outline format is used; some

of the supporting data is specific to either TrueType or PostScript.

4.2 Filenames

OFF|fonts may have the extension .OTF or .TTF, depending on the kind of outlines in the font and the

creafor's desire for compatibility on systems without native OFF support.

4 In all cases, fonts with only CFF data (no TrueType outlines) always have an .OTF extengion.

4 Fonts containing TrueType outlines may have either .OTF or .TTF, depending on the desife for
backward compatibility on older systems or with previous versions of the font. TrueType Gollection
fonts should have a .TTC extension whether or not the fonts have OFF layout tables presgnt.

© ISO/IEC 2009 — All rights reserved
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4.3 Data types

The following data types are used in the OFF font file. All OFF fonts use big-endian (network byte order):

Data Type

BYTE

CHAR

USHORT

SHORT

UINT24

ULONG

LONG

Fixed

FUNIT

FWORD

UFWORD

F2DOT14

LONGDATETI

Tag

GlyphID

Offset

Description

8-bit unsigned integer.

8-bit signed integer.

16-bit unsigned integer.

16-bit signed integer.

24-bit unsigned integer.

32-bit unsigned integer.

32-bit signed integer.

32-bit signed fixed-point number (16.16)

Smallest measurable distance in the em space.

16-bit signed integer (SHORT) that describes a quantity in
FUnits.

16-bit unsigned integer (USHORT) that describes a
quantity in FUnits.

16-bit signed fixed number with the low\14 bits of fraction
(2.14).

Date represented in numbeh of seconds since 12:00
midnight, January 1, 1904.~The value is represented as a
signed 64-bit integer,

Array of four uint8s (length = 32 bits) used to identify a
script, langiage system, feature, or baseline

Glyphiindex number, same as uint16(length = 16 bits)

Offset to a table, same as uint16 (length = 16 bits), NULL

Offset = 0x0000

© ISO/IEC 2009 — All rights reserved
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The F2DOT 14 format consists of a signed, 2's complement mantissa and an unsigned fraction. To compute

the actual value, take the mantissa and add the fraction. Examples of 2.14 values are:

iseluc] Hex Value Mantissa Fraction

Value

1.999939 Ox7fff 1 16383/16384

1.75 0x7000 1 12288/16384

0.000864 Ox0064 8 446384

0.0 0x0000 0 0/16384

-0.00p061 Oxffff -1 16383/16384

2.0 0x8000 -2 0/16384

4.4 Table version numbers

Mosfl tables have version numbers, and the version number for thecentire font is contained in the T
Diregtory. It should be noted that there are two different table versien number types, each with its
numbering scheme. USHORT version numbers always start atZero (0). Fixed version numbers st
(1.0 pr 0x00010000), except where noted (EBDT, EBLC and€EBSC tables).

Impl
and {herefore the version number changes, older implementations will reject newer versions gracq
changes are incompatible.

able
bwn
art at one

mentations reading tables must include code to check version numbers so that if and when the format

fully, if the

Wheh a Fixed number is used as a version, the Upper 16 bits comprise a major version number and the lower

16 bits a minor. Tables with non-zero minogyersion numbers always specify the literal value of thg
number since the normal representation-of Fixed numbers is not necessarily followed. For exampl
versipn number of 'maxp' table version.0.5 is 0x00005000, and that of 'vhea' table version 1.1 is 0
If anlimplementation understands almajor version number, then it can safely proceed reading the
version number indicates extensions to the format that are undetectable by implementations
rt them.

The pnly exception to this\is the Offset Table's sfnt version. This serves solely to identify whether
contains TrueType outlines (a value of 1.0) or CFF data (the tag 'OTTO'), as described in subclau
'Opeh Font Structure.

Whe
num

n a USHORT number is used to indicate version, it should be treated as though it were a min
ber; i.es-all format changes are compatible extensions.

version

e, the
x00011000.
table. The

5 that do not

he OFF font
e 3.5,

or version

4.5 Open font structure

A key characteristic of the OFF format is the TrueType sfnt "wrapper", which provides organization for a

collection of tables in a general and extensible manner.

The OFF font with the Offset Table. If the font file contains only one font, the Offset Table will begin at byte 0
of the file. If the font file is a TrueType collection, the beginning point of the Offset Table for each font is

indicated in the TTCHeader.

© ISO/IEC 2009 — All rights reserved
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Type

Fixed

USHORT

USHORT

USHORT

USHORT

OFF fonts th
CFF data sh

Name

sfnt version

numTables

searchRange

Offset Table

Description

0x00010000 for version 1.0 or 'OTTO".

Number of tables.

(Maximum power of 2 <= numTables) x 16.

entrySelector

rangeShift

4.51 Table directory

The Offset T
sorted in asq

Type
ULONG
ULONG

ULONG

ULONG

The Table R
thereisno s

Tags are the
less than foy
font (e.g., ta
ASCII values

Name

tag

checkSum

Offset

length

32:126.

Log2(maximum power of 2 <= numTables).

NumTables x 16-searchRange.

able is followed immediately by the Table Record entries. Entrie§ in the Table Record must b
ending order by tag. Offset values in the Table Record are medasured from the start of the font file.

Table Record

Description

Yyl

4 -byte identifier.

CheckSum for this table.

Offset from beginningcef TrueType font
file.

Length of this.table.

at contain TrueType outlines should use the value of 1.0 for the sfnt version. OFF fonts contdining
buld use the tag 'OTTO' as the sfnt version number.

ccord makes it possible for a given font to contain only those tables it actually needs. As a regult
andard value fornumTables.

names given to tables in the OFF font file. All tag names consist of four characters. Names with
r letters.are allowed if followed by the necessary trailing spaces. All tag names defined withirnl a
ble names, feature tags, language tags) must be built from printing characters represented by

NOTE Tag names are case sensitive.

© ISO/IEC 2009 — All rights reserved
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4.5.2 Calculating checksums

Table checksums are the unsigned sum of the longs of a given table. In C, the following function can be used
to determine a checksum:

ULONG
CalcTableChecksum(ULONG *Table, ULONG Length)

{
ULONG Sum = 0L;
ULONG *Endptr = Table+((Length+3) & ~3) / sizeof(ULONG);

while. (Ts\hln < I:nripfr)

Sum += *Table++;
return Sum;

NOTE This function implies that the length of a table must be a multiple of four bytes. In fact,)a font is not considered
strucfurally proper without the correct padding. All tables must begin on four byte boundries, and any remaining space
betwgen tables is padded with zeros. The length of all tables should be recorded in the table record with theif actual length
(not their padded length).

To calculate the checkSum for the 'head' table which itself includes the chéckSumAdjustment entry for the
entirg¢ font, do the following:

1. Set the checkSumAdjustment to 0.

2. Calculate the checksum for all the tables including the 'head' table and enter that value inf{o the table
directory.

Y

3. Calculate the checksum for the entire font.

4. Subtract that value from the hex value B1BOAFBA.

L3

Store the result in checkSumAdjustment.

The ¢heckSum for the head table which includes the checkSumAdjustment entry for the entire font is now
incorrect. That is not a problem. Do not'change it. An application attempting to verify that the 'headl' table has
not changed should calculate the checkSum for that table by not including the checkSumAdjustmeént value,
and ¢ompare the result with the-entry in the table directory.

4.6 TrueType collections

A TrlieType Collection (TTC) is a means of delivering multiple OFF fonts in a single file structure. [TrueType

t share

A anji glyphs is
to copy their glyph data |nto each font Smce the kanjl represent much more data than the kana this results in
a great deal of wasteful duplication of glyph data. TTCs were defined to solve this problem.

The CFF rasterizer does not currently support TTC files.

4.6.1 The TTC file structure

The TTC File Structure

A TrueType Collection file consists of a single TTC Header table, one or more Offset Tables with Table
Directories, and a number of OFF tables. The TTC Header must be located at the beginning of the TTC file.

© ISO/IEC 2009 — All rights reserved 7
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The TTC file must contain a complete Offset Table and Table Directory for each font. A TTC file Table
Directory has exactly the same format as a TTF file Table Directory. The table Offsets in all Table Directories
within a TTC file are measured from the beginning of the TTC file.

Each OFF table in a TTC file is referenced through the Offset Table and Table Directory of each font which
uses that table. Some of the OFF tables must appear multiple times, once for each font included in the TTC;

while other ta

bles may be shared by multiple fonts in the TTC.

As an example, consider a TTC file which combines two Japanese fonts (Font1 and Font2). The fonts have
different kana designs (Kana1 and Kana2) but use the same design for kanji. The TTC file contains a single
'glyf' table which includes both designs of kana together with the kanji; both fonts' Table Directories point to

this 'glyf' table. But each font's Table Directory points to a different '‘emap' table which identifies the glyph set
to use. Font]'s 'cmap’ table points to the Kana1 region of the 'loca’ and 'glyf' tables for kana glyphs, andt¢ the
kaniji region for the kanji. Font2's 'cmap’ table points to the Kana2 region of the 'loca' and 'glyf' tables-far kana
glyphs, and {o the same kaniji region for the kaniji.
The tables that should have a unique copy per font are those that are used by the system in.identifying the
font and its gharacter mapping, including 'cmap’, 'name’, and 'OS/2". The tables that shouldybe shared by fonts
in the TTC afe those that define glyph and instruction data or use glyph indices to access>data: 'glyf', 'locq’,
'hmtx', 'hdmy’, 'LTSH', 'cvt ', 'fpgm’, 'prep’, 'EBLC', 'EBDT', 'EBSC', 'maxp', and so on.Hn’practice, any tablgs
which have igentical data for two or more fonts may be shared.
NOTE Tools are available to help build .TTC files. The process involves paying close attention the issue of [glyph
renumbering ih a font and the side effects that can result, in the 'cmap' table and elsewhere. The fonts to be merged must
also have compatible TrueType instructions-that is, their pre-programs, function, definitions, and control values mupt not
conflict.
TrueType Collection files use the filename suffix .TTC.
4.6.2 TTC header
There are two versions of the TTC Header: Version 1.0*has been used for TTC files without digital signatyres.
Version 2.0 ¢an be used for TTC files with or without:digital signatures -- if there's no signature, then the last
three fields gf the version 2.0 header are left null.
If a digital signature is used, the DSIG table for-the file must be the last table in the TTC file. Signatures in a
TTC file are pxpected to be Format 1 signatures.
The purposd of the TTC Header table\is'to locate the different Offset Tables within a TTC file. The TTC
Header is lo¢ated at the beginning.of the TTC file (Offset = 0). It consists of an identification tag, a version
number, a cpunt of the number-ofOFF fonts in the file, and an array of Offsets to each Offset Table.
. TTC Header Version 1.0
A
Type Ngme &)‘ Description
TAG TTCTag TrueType Collection ID string: 'ttcf'
FIXED Version Version of the TTC Header (1.0), 0x00010000
ULONG  numFonts Number of fonts in TTC
ULONG  OffsetTable[numFonts] Array of Offsets to the OffsetTable for each font from the beginning
of the file
8 © ISO/IEC 2009 — All rights reserved
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TTC Header Version 2.0

Type Name Description

TAG TTCTag TrueType Collection ID string: 'ttcf'

FIXED  Version Version of the TTC Header (2.0), 0x00020000

ULONG numFonts Number of fonts in TTC

ULOIIIG OffsetTable[numFonts] Array of Offsets to the OffsetTable for each font from the beginning of
the file

ULONG ulDsigTag Tag indicating that a DSIG table exists, 0x44534947 ('DSIG') (null)if

no signature)
ULONG ulDsigLength The length (in bytes) of the DSIG table (null if no signature)

ULONG ulDsigOffset The Offset (in bytes) of the DSIG table from the\b€ginning of the TTC
file (null if no signature)

5 Open font tables

5.1 General

The fasterizer has a much easier time traversing tables if they are padded so that each table begins on a 4-
byte boundary. All tables shall be long-aligned and padded with zeroes.

5.2 Required common tables

Whether TrueType or PostScript outlines are used in an OFF font, the following tables are requiref for the font
to fupction correctly:

Tag Name @ ,v

cmap Charactéer t:glyph mapping

head Fent-header

hhea Horizontal header

hmtx Horizontal metrics

maxp Maximum profile

name Naming table

0S/2 0S/2 and Windows specific metrics
post PostScript information

© ISO/IEC 2009 — All rights reserved 9
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5.2.1 cmap — Character to glyph index mapping table

5211 Table structure

This table defines the mapping of character codes to the glyph index values used in the font. It may contain
more than one subtable, in order to support more than one character encoding scheme. Character codes that
do not correspond to any glyph in the font should be mapped to glyph index 0. The glyph at this location must
be a special glyph representing a missing character, commonly known as .notdef.

The table header indicates the character encodings for which subtables are present. Each subtable is in one
of seven possible formats and begins with a format code indicating the format used.

The Character to Glyph Index Mapping Table is organized as follows:

cmap Header

Type Name Description
USHORT Version Table version number (0)
USHORT numTables Number of encoding tables that follow

The cmap taple header is followed by an array of encoding records that specify the particular encoding ard
the Offset to|the subtable for that encoding. The number of encoding records is numTables. An encoding
record entry [looks like:

Encoding Record

Type Name Descripti&@‘
)
USHORT platformID Platform ID.
USHORT encoding|D Platform-specific encoding ID.
ULONG Offset Byte Offset frombeginning of table to the subtable for this
encoding
NOTE The values of platformID, encodinglD and languagelD are defined in the 'name' table description in subdlause
4.2.6.

The platform] ID and-platform-specific encoding ID in the header entry (and, in the case of the Macintosh
platform, the|language field in the subtable itself) are used to specify a particular 'cmap' encoding. The hejpder
entries must|be sorted first by platform ID, then by platform-specific encoding ID, and then by the language
field in the corresponding subtable. Each platform ID, platform-specific encoding ID, and subtable language
combination may appear only once in the 'cmap' table.

When building a Unicode font for Windows, the platform ID should be 3 and the encoding ID should be 1.
When building a symbol font for Windows, the platform ID should be 3 and the encoding ID should be 0. When
building a font that will be used on the Macintosh, the platform ID should be 1 and the encoding ID should

be 0.

All Windows Unicode BMP encodings (Platform ID = 3, Encoding ID = 1) must provide at least a Format 4
‘cmap' subtable. If the font is meant to support supplementary (non-BMP) Unicode characters, it will
additionally need a Format 12 subtable with a platform encoding ID 10. The contents of the Format 12
subtable need to be a superset of the contents of the Format 4 subtable. It is strongly recommended using a
BMP Unicode 'cmap’ for all fonts. However, some other encodings that appear in current fonts follow:

10 © ISO/IEC 2009 — All rights reserved
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Windows Encodings

Platform ID Encoding ID Description

3 0 Symbol

3 1 Unicode BMP (UCS-2)
3 2 ShiftJIS

3 3 PRC

3 4 Big5

3 5 Wansung

3 6 Johab

3 7 Reserved

3 8 Reserved

3 9 Reserved

3 10 Unicode UCS-4

Unicpde Variation Sequences supported by the font may be specified in the 'cmap' table under platform ID 0
and ¢ncoding ID 5, using a format 14 cmap subtable specified in the subclause 4.2.1.3.8.

5.2.1.2 OTF Windows NT compatibility mapping

If a platform ID 4 (custom), encoding ID 0-255 (OTF Windows NT compatibility mapping) 'cmap' gncoding is
present in an OFF font with CFF outlines, then the OTF font driver in Windows NT will: (a) superimpose the
glyphs encoded at character codes 0-255 in the encoding on the corresponding Windows character set (code
pagg 1252) Unicode values in the Unicode encoding it reports to the system; (b) add Windows character set
(CharSet 0) to the list of CharSets supported by the font; and (c) consider the value of the encodirg ID to be a
Windows CharSet.value and add it to the list of CharSets supported by the font.

NOTE This~émap' subtable must use Format 0 or 6 for its subtable, and the encoding must be identical to the CFF's
encodling.

5.2.1.3.%/ cmap subtable formats

This field must be set to zero for all cmap subtables whose platform IDs are other than Macintosh (platform ID 1). For
cmap subtables whose platform IDs are Macintosh, set this field to the Macintosh language ID of the cmap subtable plus
one, or to zero if the cmap subtable is not language-specific. For example, a Mac OS Turkish cmap subtable must set this
field to 18, since the Macintosh language ID for Turkish is 17. A Mac OS Roman cmap subtable must set this field to 0,
since Mac OS Roman is not a language-specific encoding.

5.21.31 Format 0: Byte encoding table

This is the Macintosh platform standard character to glyph index mapping table which is available via the
informative reference [7] in the bibliography.

© ISO/IEC 2009 — Al rights reserved 11
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Type

USHORT

USHORT

USHORT

BYTE

496-22:2009(E)

Name Description

format Format number is set to 0.

length This is the length in bytes of the subtable.

language Please see "Note on the language field in 'cmap' subtables" in this document.

glyphldArray[256] An array that maps character codes to glyph index values.

This is a sim
format is usd

5.2.1.3.2

This subtabl
characters. T
byte of a 2-bj

In addition, §
heavily on th
subHeader.
subArray, as
single-byte g
value is map

Type
USHORT

USHORT

USHORT

USHORT

4 words struct

ple 1 to 1 mapping of character codes to glyph indices. The glyph set is limited to 256. If this
d to index into a larger glyph set, only the first 256 glyphs will be accessible.

Format 2: High byte mapping through table

b is useful for the national character code standards used for Japanesg, Chinese, and Korear

yte character (but these values are also legal as the second byte of\a’2-byte character).

ven for the 2-byte characters, the mapping of character codes1o glyph index values depends
e first byte. Consequently, the table begins with an array that maps the first byte to a 4-word
-or 2-byte character codes, the subHeader is used to map the second byte's value through a
described below. When processing mixed 8/16-bit texty subHeader 0 is special: it is used for

haracter codes. When subHeader zero is used, a_ second byte is not needed; the single byte
ped through the subArray.
Name Description O
&
format Format number is set'to 2.
length This is the fength in bytes of the subtable.
language Please see "Note on the language field in ‘cmap’
subtables" in this document.
subHeadefrKeys[256] Array that maps high bytes to subHeaders: value is
subHeader index * 8.
subHeaders| | Variable-length array of subHeader structures.

USHORT

12

Variable-length array containing subarrays used for
mapping the low byte of 2-byte characters.

glyphindexArray] ]

© ISO/IEC 2009 — All rights reserved
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Type Name Description

USHORT firstCode First valid low byte for this subHeader.

USHORT entryCount Number of valid low bytes for this subHeader.

SHORT idDelta See text below.

USHORT idRangeOffset See text below.

The firstCode and entryCount values specify a subrange that begins at firstCode and has allength
valug of entryCount. This subrange stays within the 0-255 range of the byte being mapped. Bytes
this gubrange are mapped to glyph index 0 (missing glyph).The Offset of the byte within“this subrg

used

The
whe

Fina

idDe
diffeqent subheaders. The idDelta arithmetic is modulo 65536.

5.21

This

othe
used

asu

format 12 with a platform specific encoding ID, 10. Please see details on format 12 below, for fonts

sup

This [format is used when the charactercodes for the characters represented by a font fall into seV
contiguous ranges, possibly with holes’in some or all of the ranges (that is, some of the codes in g
not Have a representation in the font). The format-dependent data is divided into three parts, whic

in th

1

as index into a corresponding subarray of glyphindexArray. This subarray is ‘also of length e
alue of the idRangeOffset is the number of bytes past the actual location 6f'the idRangeOffs|
e the glyphindexArray element corresponding to firstCode appears.

y, if the value obtained from the subarray is not 0 (which indicates:tHe’missing glyph), you sh
ta to it in order to get the glyphindex. The value idDelta permits the same subarray to be use

.3.3 Format 4: Segment mapping to delta values

s the Windows standard character to glyph index mapping table for fonts that support Unicog
than the range [U+D800 - U+DFFF] (defined as-Surrogates Area, in the Unicode Standard)

1.

for UCS-4 characters. If a font supports this character range (i.e. in turn supports the UCS-4

rt UCS-4 characters on Windows.

following order:
A four-word header gives parameters for an optimized search of the segment list;
Four parallel‘arrays describe the segments (one segment for each contiguous range of cg

A variable=length array of glyph IDs (unsigned words).

equal to the
outside of
nge is then
ntryCount.

et word

ould add
i for several

e ranges
which is
characters)

table in this format with a platform specific.encoding ID 1 is yet needed, in addition to a subtable in

that

eral
range may
h must occur

des);
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Type Name Description

USHORT format Format number is set to 4.

USHORT length This is the length in bytes of the subtable.

USHORT language Please see "Note on the language field in 'cmap' subtables" in this document.
USHORT segCountX2 2 x segCount.

USHORT segprchRange 2 x (2**floor(log2(segCount)))

USHORT enjrySelector log2(searchRange/2)

USHORT rangeShift 2 x segCount - searchRange

USHORT enpCode[segCount] End characterCode for each segment, last=0xFFFF.
USHORT regervedPad Set to 0.

USHORT stqrtCode[segCount] Start character code for each segment.

SHORT  idDelta[segCount] Delta for all character codes in segment.

USHORT idRangeOffset[segCount] Offsets into glyphldArray or O

USHORT glyjphldArray][ ] Glyph index array (arbitrary Tength)

The number|of segments is specified by segCount; which is not explicitly in the header; however, all of the
header paraneters are derived from it. The searchRange value is twice the largest power of 2 that is less|than
or equal to segCount. For example, if segCount=39, we have the following:

segCountX2 78

searchRange 64 (2 * largestpower of 2 <=39)
entrySelector 5 10g>.(32)

rangeShift 14 2x39-64

Each segmentis‘described by a startCode and endCode, along with an idDelta and an idRangeOffset, which
are used for mapping the character codes in the segment. The segments are sorted in order of increasing
endCode values, and the segment values are specified in four parallel arrays. You search for the first
endCode that is greater than or equal to the character code you want to map. If the corresponding startCode
is less than or equal to the character code, then you use the corresponding idDelta and idRangeOffset to map
the character code to a glyph index (otherwise, the missingGlyph is returned). For the search to terminate, the
final endCode value must be OxFFFF. This segment need not contain any valid mappings. (It can just map the
single character code OxFFFF to missingGlyph). However, the segment must be present.

14 © ISO/IEC 2009 — All rights reserved
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If the idRangeOffset value for the segment is not 0, the mapping of character codes relies on glyphldArray.
The character code Offset from startCode is added to the idRangeOffset value. This sum is used as an Offset
from the current location within idRangeOffset itself to index out the correct glyphldArray value. This obscure
indexing trick works because glyphldArray immediately follows idRangeOffset in the font file. The C
expression that yields the glyph index is:

*(idRangeOffset[i]/2
+ (c - startCount][i])
+ &idRangeOffset[i])

The value c is the character code in question, and i is the segment index in which ¢ appears. If the value
obtained from the indexing operation is not 0 (which indicates missingGlyph), idDeltali] is added to it to get the

A On

glyplyimdex—THhedDettaarithmmetic s moduto 65536

If thg idRangeOffset is 0, the idDelta value is added directly to the character code Offset (i.e(idDelta[i] + c) to
get tihe corresponding glyph index. Again, the idDelta arithmetic is modulo 65536.

As ah example, the variant part of the table to map characters 10-20, 30-90, and 153-480 onto a gontiguous
range of glyph indices may look like this:

segCpuntX2: 8
seardghRange: 8
entryBelector: 4
ranggShift: 0
endCpde: 20 90 480 OXffff

reserpedPad: 0

startGode: 10 30 153 OXffff
idDela: -9 -18 -80 1
idRangeOffset: 0 0 0 0

This ftable performs the.following mappings:

10->10-9=9
20 ->20-9~M
30 ->30~18 =12
90 ->90.-18 =72
...and so on.

It should"be noted that the delta values could be reworked so as to reorder the segments.
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5.21.3.4 Format 6: Trimmed table mapping

Type Name Description

USHORT format Format number is set to 6.

USHORT length This is the length in bytes of the subtable.

USHORT language Please see "Note on the language field in 'cmap' subtables" in this document.
USHORT firstCode First character code of subrange.

USHORT entryCount Number of character codes in subrange.

USHORT glyphldArray [entryCount] Array of glyph index values for character codes in the range:

The firstCodg and entryCount values specify a subrange (beginning at firstCode,length-= entryCount) within
the range of [possible character codes. Codes outside of this subrange are mapped.io glyph index 0. The
Offset of the|code (from the first code) within this subrange is used as index tothe“glyphldArray, which
provides the|glyph index value.

NOTE Stipporting 4-byte character codes: While the four existing 'cmap' subtable formats which currently exisf have
served us wel|, the introduction of the Surrogates Area in the Unicode Standandyhas stressed them past the point of pility.

This clause s

introduced wit
0x0000, for th

5.21.3.5

Format 8 is 4 bit like format 2, in that it provides for.mixed-length character codes. If a font contains chara
code Surrogates Area (U+D800-U+DFFF), which are UCS-4 characters; it's likely that it will a

from the Uni
include othe

bit character
made: name

character co
character co

no further inf

Here's the fa

Type

USHORT

USHORT

ULONG

ULONG

BYTE

ULONG

16

pse fonts that make use of these formats.

Format 8: mixed 16-bit and 32-bit coverage

, regular 16-bit Unicodes as well.\We therefore need a format to map a mixture of 16-bit and
codes, just as format 2 allows a mixture of 8-bit and 16-bit codes. A simplifying assumption i
y, that there are no 32-bit character codes which share the same first 16 bits as any 16-bit
fde. This means that the determination as to whether a particular 16-bit value is a standalone
He or the start of a 32:bit.character code can be made by looking at the 16-bit value directly,
ormation required.

rmat 8 subtable format:

pecifies three formats, format 8, 10 and 12; which directly sdpport 4-byte character codes. A major change
h these three formats is a more pure 32-bit orientation. The cmap' table version number will continue

to be

cters
SO
32-

b

ith

Name Description

format Subtable format; set to 8.

reserved Reserved; set to 0

length Byte length of this subtable (including the header)

language Please see "Note on the language field in 'cmap' subtables" in this document.

is32[8192] Tightly packed array of bits (8K bytes total) indicating whether the particular 16-bit (index)
value is the start of a 32-bit character code

nGroups Number of groupings which follow
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Here follow the individual groups. Each group has the following format:

Type Name Description

ULONG startCharCode First character code in this group; note that if this group is for one or more 16-bit character
codes (which is determined from the is32 array), this 32-bit value will have the high 16-bits
set to zero

ULONG endCharCode Last character code in this group; same condition as listed above for the startCharCode

ULONG startGlyphID Glyph index corresponding to the starting character code

A few notes here. The endCharCode is used, rather than a count, because comparisons for'groug matching
are ysually done on an existing character code, and having the endCharCode be there explicitly spves the

necefssity of an addition per group. Groups must be sorted by increasing startCharCode. A group's
end@harCode must be less than the startCharCode of the following group, if any.

To determine if a particular word (cp) is the first half of 32-bit code points, one can use an expresgion such as
(is32[cp/81&(1<<(7-(cp%8)))). If this is non-zero, then the word.is the first half of a 32-it code
point.

0 is ot a special value for the high word of a 32-bit code point. A font may not have both a glyph for the code
poinf 0x0000 and glyphs for code points with a high word of 0x0000;

The presence of the packed array of bits indicating whether a pafticular 16-bit value is the start ofja 32-bit
character code is useful even when the font contains no glyphs for a particular 16-bit start value. This is
because the system software often needs to know how fpany bytes ahead the next character begins, even if
the aurrent character maps to the missing glyph. By ineluding this information explicitly in this tabl¢, no
"seciet" knowledge needs to be encoded into the OS;

Althqugh this format might work advantageously:on some platforms for non-Unicode encodings, Windows
does| not support it for Unicode encoded UCS=4 characters.

5.2.1.3.6 Format 10: Trimmed array

Format 10 is a bit like format 6, in'that it defines a trimmed array for a tight range of 32-bit charactger codes:

Type Name Description

USHORT format Subtable format; set to 10.

USHORT reserved Reserved; set to 0

ULONG length Byte length of this subtable (including the header)

ULONG language Please see "Note on the language field in 'cmap' subtables" in this document.
ULONG startCharCode First character code covered

ULONG numChars Number of character codes covered

USHORT glyphsl] Array of glyph indices for the character codes covered
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5.2.1.3.7

Format 12: Segmented coverage

This is the Windows platform standard character to glyph index mapping table for fonts supporting the UCS-4

characters i

n the Unicode Surrogates Area (U+D800 - U+DFFF). It is a bit like format 4, in that it defines

segments for sparse representation in 4-byte character space. Here's the subtable format:

Type Name Description

USHORT format Subtable format; set to 12.

USHORT reserved Reserved: setto 0

ULONG length Byte length of this subtable (including the header)

ULONG language Please see "Note on the language field in 'cmap' subtables" in this document.

ULONG nGroups Number of groupings which follow

Fonts providjng Unicode encoded UCS-4 character support for Windows 2000 and*ater, need to have a

subtable with platform ID 3, platform specific encoding ID 1 in format 4; and in.addition, need to have a

subtable for

format 12 suptable, needs to be a super set of the content in the format 4 'subtable. The format 4 subtablg

needs to be Jn the cmap table to enable backward compatibility needs.

Here follow the individual groups, each of which has the following‘format:
Type Name Description

ULONG startCharCode First character code in this greup

ULONG endCharCode Last character code in\this group

ULONG startGlyphID Glyph index corresponding to the starting character code

Groups must be sorted by increasing startCharCode. A group's endCharCode must be less than the

startCharCo

comparisong for group matching'are usually done on an existing character code, and having the
endCharCode be there explicitly saves the necessity of an addition per group.

5.2.1.3.8

latform ID 3, platform specific encoding ID 10 in format 12. Please note that the content of

e of the following group, if any. The endCharCode is used, rather than a count, because

Format 13;Last resort font

This subtable deals with situations where the same glyph is used for hundreds or even thousands of

consecutive [characters, from one end of Unicode to the other. This is common when creating a "Last Rgsort"
font. Here's thexsubtable format:

Type Name Description

USHORT format Subtable format; set to 13.

USHORT reserved Reserved; set to 0

ULONG length Byte length of this subtable (including the header)

ULONG language Please see "Note on the language field in 'cmap' subtables" in this document.

ULONG nGroups Number of groupings which follow
18 © ISO/IEC 2009 — All rights reserved
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Here follow the individual groups, each of which has the following format:

Type Name Description

ULONG startCharCode First character code in this group

ULONG endCharCode Last character code in this group

ULONG glyphlD Glyph index to be used for all the characters in the group's range.

5.2.1.3.9 Format 14: Unicode variation sequences

Subt:lg)le format 14 specifies the Unicode Variation Sequences (UVSes) supported by the-font. A Variatibn Sequence,
accoiding to the Unicode Standard, comprises a base character followed by a variation selector; e.g. <U+82A6,
U+E(Q101>.

The qubtable partitions the UVSes supported by the font into two categories: “default™and “non-default” UYSes. Given a
UVS,|if the glyph obtained by looking up the base character of that sequence in the_Wnicode cmap subtable(i.e. the UCS-
4 or the BMP cmap subtable) is the glyph to use for that sequence, then the seqience is a “default” UVS; ofherwise it is a
“non-gefault” UVS, and the glyph to use for that sequence is specified in theformat 14 subtable itself.

The gxample in the end of this subclause shows how a font vendor can,use-format 14 for a JIS-2004—aware font.

\
Format 14 headebo
\ N
Type Name Description c\\}
USHQRT format Subtable format. Set to 14.
ULONG length Byte length of this subtable (including this header)
ULONG numVarSelectorRecords Number of variation Selector Records

This is immediately followed by ‘numVarSelectorRecords’ Variation Selector Records.

(-‘\\U Variation Selector Record

-

Type Name ~\ 3 Description

UINT24 varSelector Variation selector

ULONG defaultUVSOffset Offset to Default UVS Table. May be 0.
ULONG nonDefaultUVSOffset  Offset to Non-Default UVS Table. May be 0.

The Yariation Selector Records are sorted in increasing order of ‘varSelector’. No two records may have the same
‘varSelector’. All offsets in a record are relative to the beginning of the format 14 cmap subtable.

A Variation Selector Record and the data its offsets point to specify those UVSes supported by the font for which the
variation selector is the ‘varSelector’ value of the record. The base characters of the UVSes are stored in the tables
pointed to by the offsets. The UVSes are partitioned by whether they are default or non-default UVSes.

Glyph IDs to be used for non-default UVSes are specified in the Non-Default UVS table.
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Default UVS table

A Default UVS Table is simply a range-compressed list of Unicode scalar values, representing the base characters of the
default UVSes which use the ‘varSelector’ of the associated Variation Selector Record.

Type
ULONG

Default UVS Table header
Name Description

numUnicodeValueRanges Number of ranges that follow

This is immediately followed by ‘numUnicodeValueRanges’ Unicode Value Ranges, each of which represents a
contiguous range of Unicode values.

Type
UINT24
BYTE

For example,
A singleton ra

(‘startUnicode

The Unicode
(‘startUnicode

Unicode Value Range

Name Description

startUnicodeValue First value in this range

additionalCount Number of additional values in this range

the range U+4E4D-U+4E4F (3 values) will set ‘startUnicodeValue’ to 0x004E4D. and ‘additionalCount|
hge will set ‘additionalCount’ to 0.

\Value’ + ‘additionalCount’) must not exceed OxFFFFFF.

\Value’ + ‘additionalCount’) must be less than the ‘startUnicodeValué’ of the following range (if any).

Non-default YVS table

A Non-Defaul
characters of
IDs specify th

Type
ULONG

This is immed

Type
UINT24

USHORT

UVS Table is a list of pairs of Unicode scalar values and glyph IDs. The Unicode values represent the
bll non-default UVSes which use the ‘varSelector’ of.the'associated Variation Selector Record, and the
b glyph IDs to use for the UVSes.

Non-Default UVS Table-header

Name Description

numUVSMappings Number.of UVS Mappings that follow
ately followed by ‘numUVSMappings’ UVS Mappings.
UVS Mapping
Name Description
unicodeVlalue Base Unicode value of the UVS

glyphiD Glyph ID of the UVS

The UVS Mappings-are sorted in increasing order of ‘unicodeValue’. No two mappings in this table may have the

‘unicodeValus

" values.

Value Ranges are sorted in increasing order of ‘startUnicodeValue'.The ranges must not overlap; i

to 2.

base
glyph

same

Example

Here is an example of how a format 14 cmap subtable may be used in a font that is aware of JIS-2004 variant glyphs. The
CIDs (character IDs) in this example refer to those in the Adobe Character Collection “Adobe-Japan1”, and may be
assumed to be identical to the glyph IDs in the font in our example.

JIS-2004 changed the default glyph variants for some of its code points. For example:

JIS-90: U+82A6 -> CID 1142
JIS-2004: U+82A6 -> CID 7961

20
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Both of these glyph variants are supported through the use of Unicode Variation Sequences, as the following examples
from Unicode’s UVS registry show:

U+82A6 U+E0100 -> CID 1142
U+82A6 U+E0101 -> CID 7961

If the font wants to support the JIS-2004 variants by default, it will:
e encode glyph ID 7961 at U+82A6 in the Unicode cmap subtable,

e specify in the UVS cmap subtable’s Default UVS Table (‘varSelector’ will be 0xOE0101 and ‘defaultUVSOffset’
will point to data containing a 0x0082A6 Unicode value)

¢ specify -> glyph ID 1142 in the UVS cmap subtable’s Non-Default UVS Table (‘varSelector’ will be,(x0E0100 and
‘nonDefaultBaseUVOffset’ will point to data containing a ‘unicodeValue’ 0x82A6 and ‘glyphlD-1142).

If, hoyever, the font wants to support the JIS-90 variants by default, it will:

¢ encode glyph ID 1142 at U+82A6 in the Unicode cmap subtable,

o« specify in the UVS cmap subtable’s Default UVS Table

o« specify -> glyph ID 7961 in the UVS cmap subtable’s Non-Default UVS Table
5.2.2 head - Font header

This ftable gives global information about the font. The bounding baX-values should be computed ysing only
glyphs that have contours. Glyphs with no contours should be ignored for the purposes of these calculations.

Type Name Description Q -
Y
Fixed Table version number 0x00010000 for version 1.0.
Fixed fontRevision Set by font manufacturer.
ULONG checkSumAdjustment To cofmpute: set it to 0, sum the entire font as ULONG, then store 0xB1BOAFBA - sum.
ULONG magicNumber Set to 0xX5FOF3CF5.
USHORT flags Bit 0: Baseline for font at y=0;

Bit 1: Left sidebearing point at x=0;

Bit 2: Instructions may depend on point size;
Bit 3: Force ppem to integer values for all internal scaler math; may use fragtional ppem
sizes if this bit is clear;
Bit 4: Instructions may alter advance width (the advance widths might not sgale linearly);
Bits 5-10: These bits are not defined in OFF
Bit 11: Font data is 'lossless,' as a result of having been compressgd and
decompressed with the MicroType®iV Express engine, as defined in ISO/IEC
14496-18.

Bit 12: Font converted (produce compatible metrics)
Bit 13: Font optimized for ClearType®V. Note, fonts that rely on embedded bitmaps
(EBDT) for rendering should not be considered optimized for ClearType, and therefore
should keep this bit cleared.

Bit 14: Reserved, set to 0

Bit 15: Reserved, set to 0

iv MicroType is a registered trademark of Monotype Imaging Inc.

V' ClearType is either a registered trademark or trademark of Microsoft Corporation in the United States and/or other
countries.
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USHORT unitsPerEm

LONGDATETIME created
LONGDATETIME modified
SHORT xMin

SHORT yMin

Valid range is from 16 to 16384. This value should be a power of 2 for fonts that have

TrueType outlines.

Number of seconds since 12:00 midnight, January 1, 1904. 64-bit integer

Number of seconds since 12:00 midnight, January 1, 1904. 64-bit integer

For all glyph bounding boxes.

For all glyph bounding boxes.

SHORT xMax

SHORT yMax

USHORT macStyle

USHORT lowestRecPPEM

SHORT fontDirectionHint

SHORT indexToLocFormat

SHORT glyphDataFormat

punctuation
For exampl

A neutral cr;Fracter has no inherent directionality; it is not a character with zero (0) width. Spaces and

For all glyph bounding boxes.

For all glyph bounding boxes.

Bit
Bit

0: Bold (if set to 1);

1: ltalic (if setto 1)
Bit 2: Underline (if set to 1)
Bit 3: Outline (if setto 1)
Bit 4: Shadow (if set to 1)
Bit 5: Condensed (if set to 1)
Bit 6: Extended (if set to 1)
Bits 7-15: Reserved (set to 0).

Smallest readable size in pixels¢

Deprecated (Set to 2).

0: Fully mixed directional glyphs;

1: Only strongly-left to right;

2: Like 1 but.also contains neutrals;
-1: Only,strongly right to left;

-2: Like_-1"but also contains neutrals. '

0-for short Offsets, 1 for long.

0 for current format.

re’examples of neutral characters. Non-neutral characters are those with inherent directionality.
. Roman letters (left-to-right) and Arabic letters (right-to-left) have directionality. In a "normal"

Roman font where spaces and punctuation are present, the font direction hints should be set to two (2).

It should be noted that the macStyle bits must agree with the 'OS/2' table fsSelection bits. The fsSelection bits
are used over the macStyle bits in Windows. The PANOSE values and 'post' table values are ignored for

determining bold or italic fonts.

For historical reasons, the fontRevision value contained in this table is not used by Windows to determine the
version of a font. Instead, Windows evaluates the version string (id 5) in the 'name’ table.

22
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5.2.3 hhea - Horizontal header

This table contains information for horizontal layout. The values in the minRightSidebearing,
minLeftSideBearing and xMaxExtent should be computed using only glyphs that have contours. Glyphs with
no contours should be ignored for the purposes of these calculations. All reserved areas must be set to 0.

Type Name Description

Fixed Table version number 0x00010000 for version 1.0.

FWORD ____Ascender Typographic ascent (Distance from baseline of highest ascender)

FWORD Descender Typographic descent. (Distance from baseline of lowest descender)

FWORD LineGap Typographic line gap.
Negative LineGap values are treated as zero in Windows 3.1, 8ystem 6, and
System 7.

UFWPRD  advanceWidthMax Maximum advance width value in 'hmtx' table.

FWORD minLeftSideBearing Minimum left sidebearing value in 'hmtx' table.

FWORD minRightSideBearing Minimum right sidebearing value; calculated as Min (aw - Isb - (xMax - xMin)).

FWORD xMaxExtent Max(Isb + (xMax - xMin)).

SHORT caretSlopeRise Used to calculate the slope of the cursor (rise/run); 1 for vertical.

SHORT caretSlopeRun 0 for vertical.

SHORT caretOffset The amount by which a slanted highlight on a glyph needs to be shifted to prqduce the best
appearance. Set to 0 for non-slanted fonts

SHORT (reserved) setto 0

SHORT (reserved) setto 0

SHORT (reserved) setto 0

SHORT (resefved) setto 0

SHORT metricDataFormat 0 for current format.

USHORT  numberOfHMetrics Number of hMetric entries in 'hmtx' table

NOTE The ascender, descender and linegap values in this table are Macintosh platform specific.These are not

ignored by Windows platform. They are used to identify fixed pitch fonts. Also see information in the OS/2 table.
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5.2.4 hmtx - Horizontal metrics

The type longHorMetric is defined as an array where each element has two parts: the advance width, which is
of type USHORT, and the left side bearing, which is of type SHORT. These fields are in font design units.

typedef struct _longHorMetric {
USHORT advanceWidth;
SHORT Isb;

} longHorMetric;

Field Type Description

(]

hMetrics longHorMetric Paired advance width and left side bearing values for each glyph. The, vall
numOfHMetrics comes from the 'hhea' table. If the font is monospaced, only one entry
[numberOfHMetrics] need be in the array, but that entry is required. The last entry applies to all subsequep

glyphs.

=3

leftSideBearing SHORT([ ] Here the advanceWidth is assumed to be the same as the advanceWidth for the last
entry above. The number of entries in this array is derived from,humGlyphs (from 'max
table) minus numberOfHMetrics. This generally is used with a run of monospacq
glyphs (e.g., Kaniji fonts or Courier fonts). Only one rundis’allowed and it must be at the
end. This allows a monospaced font to vary the left side bearing values for each glyph.

o 9

In CFF OFF [fonts, every glyph's advanceWidth as recorded in the 'hmtx‘table must be identical to its x width
in the 'CFF 'ftable.

For any glyph, xmax and xmin are given in 'glyf' table, Isb and-aw are given in 'hmtx' table. rsb is calculatgd as
follows:

rsb = ay - (Isb + xmax - xmin)
If pp1 and pp2 are phantom points used to control Isb\and rsb, their initial position in x is calculated as follows:

pp1 = xmin - Isb
pp2 = pp1 + aw

5.2.5 maxp — Maximum profile

This table egtablishes the memery requirements for this font. Fonts with CFF data must use Version 0.5 of this
table, specifying only the numGlyphs field. Fonts with TrueType outlines must use Version 1.0 of this table,
where all dafa is required.

Version 0.5
Type Nan@t Description
X/
Fixed Table version 0x00005000 for version 0.5
number (It should be noted that the difference in the representation of a non-
zero fractional part, in Fixed numbers.)
USHORT numGlyphs The number of glyphs in the font.
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Version 1.0

Type Name Description

Fixed Table version number 0x00010000 for version 1.0.

USHORT numGlyphs The number of glyphs in the font.

USHORT maxPoints Maximum points in a non-composite glyph.

USHORT maxContours Maximum contours in a non-composite glyph.

USHORT maxCompositePoints Maximum points in a composite glyph.

USHPRT maxCompositeContours Maximum contours in a composite glyph.

USHORT maxZones 1 if instructions do not use the twilight zone (Z0), or 2 if\instructions
do use Z0; should be set to 2 in most cases.

USHORT maxTwilightPoints Maximum points used in Z0.

USHORT maxStorage Number of Storage Area locations.

USHORT maxFunctionDefs Number of FDEFs.

USHPRT maxinstructionDefs Number of IDEFs.

USHORT maxStackElements Maximum stack depthz.

USHORT maxSizeOfInstructions Maximum byte count for glyph instructions.

USHOPRT maxComponentElements Maximum number of components referenced at "top level" for any
composite glyph.

USHORT maxComponentDépth Maximum levels of recursion; 1 for simple components.

%This includes Font and'€V Programs, as well as the instructions for each glyph.

5.2.§ name~Naming table

5.2.6.1 \Table structure

The naming table allows multilingual strings to be associated with the OFF font file. These strings can
represent copyright notices, font names, family names, style names, and so on. To keep this table short, the
font manufacturer may wish to make a limited set of entries in some small set of languages; later, the font can
be "localized" and the strings translated or added. Other parts of the OFF font file that require these strings
can then refer to them simply by their index number. Clients that need a particular string can look it up by its
platform ID, character encoding ID, language ID and name ID. It should be noted that some platforms may
require single byte character strings, while others may require double byte strings.

For historical reasons, some applications which install fonts perform version control using Macintosh platform
(platform ID 1) strings from the 'name’ table. Because of this, it is strongly recommended that the 'name' table
of all fonts include Macintosh platform strings and that the syntax of the version number (name id 5) follows
the guidelines given in this document.
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There are two formats for the Naming Table. Format O uses platform-specific numeric language identifiers.
Format 1 allows for use of language-tag strings to indicate the language of Naming-Table strings.

The format 0 Naming Table is organized as follows:

Type Name Description

USHORT format Format selector (=0).

USHORT count Number of name records.

USHORT stringOffset Offset to start of string storage (from start of table).
NameRecord | nameRecord[count] The name records where count is the number of records.
(Variable) Storage for the actual string data.

Each string |n the string storage is referenced by a name record. As described below, each name record is
keyed using|four numeric identifiers. Two of these are a platform identifier and,a-language identifier. When
used in a fofmat 0 Naming table, the language identifiers must be less than. 0x8000 and are given platform-
specific interpretations. (Exceptions to that limit may be made in the case of'user-defined platforms, however.)
Complete ddtails of name records, the various identifiers and their interpretations are provided below.

The format 1 Naming Table adds additional elements, as follows:

Type Name Description \QV

USHORT format Format selector (=1). \

USHORT count Number of name records.

USHORT stringOffset Offset.to start of string storage (from start of table).
NameRecord nameRecord[count] The name records where count is the number of records.
USHORT langTagCount Number of language-tag records.

LangTagRecord langTagRecord[langTagCount] The language-tag records where langTagCount is the
number of records.

(Variable) Storage for the actual string data.

When format 1 is used, the language IDs in name records can be less than or greater than 0x8000. If a
language ID is less than 0x8000, it has a platform-specific interpretation as with a format 0 Naming table. If a
language ID is equal to or greater than 0x8000, it is associated with a language-tag record that references a
language-tag string. In this way, the language ID is associated with a language-tag string that specifies the
language for name records using that language ID, regardless of the platform. These can be used for any
platform that supports this language-tag mechanism.

A font using a format 1 Naming table may use a combination of platform-specific language IDs as well as
language-tag records for a given platform and encoding.
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Each langTagRecord is organized as follows:

Type Name Description
USHORT length Language-tag string length (in bytes).
USHORT offset Language-tag string offset from start of storage area (in bytes).

ge tags must
t“ to identify

ch language-
ecord. Thus,
b 0x8000 +
language is

For gxample, suppose a font has two language-tag records referencing) strings in the storgge: the first
references the string "en", and the second references the string "zh-Hant-HK" In this case, the |language ID
0x8000 is used in name records to index English-language strings. The language ID 0x8001 is uUsed in name
recofds to index strings in Traditional Chinese as used in Hong Kohg,

Namie records

Each NameRecord looks like this:
Type Name Description \\\
O
USHORT platformID Platform ID.
USHORT encodinglD Platform-spegific encoding ID.
USHORT languagelD Language ID.
USHORT namelD Name ID.
USHORT length String length (in bytes).
USHORT Offset String Offset from start of storage area (in bytes).
Following are‘the descriptions of the four kinds of ID. The specific values listed here are predefined; new ones
may pesadded in the future. Similar to the character encoding table, the NameRecords are sorted by platform
ID, then'platform-specific ID, then language ID, and then by name ID.

5.2.6.2 Platform IDs, Platform-specific encoding IDs and Language IDs

Language IDs refer to a value that identifies the language in which a particular string is written. Values less
than 0x8000 are defined on a platform-specific basis. Values greater than or equal to 0x8000 are associated
with language-tag records, as described above. Not all platforms have platform-specific language IDs, and not
all platforms support language-tag records.
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Platform ID

It should be
represent IS

Platform ID
assign these

Platform name Platform-specific encoding IDs Language IDs

Unicode Various None
Macintosh Script manager code Various
ISO [deprecated] ISO encoding [deprecated] None
Windows Windows encoding Various
Custom Custom None

noted that platform ID 2 (ISO) has been deprecated as of OpenType v1.3. It was intended to
D/IEC 10646, as opposed to Unicode; both standards have identical character code ‘assignm

alues 240 through 255 are reserved for user-defined platforms. This specification will never
values to a registered platform.

Unicode plgtform-specific encoding IDs (platform ID = 0)

Encoding ID

A new encod
order to prog
anticipated.)
only; The Un
purposes in

encoding ID

Description O\\
%)

Unicode 1.0 semantics

Unicode 1.1 semantics

ISO/IEC 10646 semantics

Unicode 2.0 and onwards semantics, Unicode BMP only.
Unicode 2.0 and onwards semantics, Unicode full repertoire.

Unicode Variation Sequences.

ing ID for the Unicodé platform will be assigned if a new version of Unicode moves character
erly specify character code semantics. (Because of Unicode stability policies, such a need is
The distinction between Unicode platform-specific encoding IDs 1 and 2 is for historical reas
icode Standard.is in fact identical in repertoire and encoding to ISO/IEC 10646. For all practi
current fontsi-the distinctions provided by encoding IDs 0, 1 and 2 are not important, thus the
5 are deprecated.

Unicode pla
table.

Torm encoding ID 5 can be used for encodings in the ‘cmap’ table but not for strings in the n

ents.

s, in
not
DNS
cal
e

ame

There are no platform-specific language IDs defined for the Unicode platform. Language ID = 0 may be used
for Unicode-platform strings, but this does not indicate any particular language. Language IDs greater than or
equal to 0x8000 may be used together with language-tag records, as described above.
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Platform ID Encoding ID Description

3 0 Symbol

3 1 Unicode BMP (UCS-2)
3 2 ShiftJIS

3 3 PRC

3 4 Big5

3 5 Wansung

3 6 Johab

3 7 Reserved

3 8 Reserved

3 9 Reserved

3 10 Unicode UCS-4

When building a Unicode font for Windows, the platform ID should be 3 and the encoding ID shou|d be 1.
Whenh building a symbol font for Windows, the platform ID should be 3 and the encoding ID should be 0. When
buildjng a font that will be used on the Macintosh, the platform ID should be 1 and the encoding I0} should be

0.

Windows Language IDs (platform ID = 3)

The language ID (LCID in the table below) refers to a value which identifies the language in which a particular

spec]
toge

fic language IDs-must be less than 0x8000. Language IDs greater than or equal to 0x8000 may be used

strintr is written.The platform-specific Language IDs assigned by Microsoft are listed below. Any platform-
her with language“tag records.

Prim3ry Laﬂ@g Region LCID
Afrikapns South Africa 0436
Albanian Albania 041C
Alsatian France 0484
Ambharic Ethiopia 045E
Arabic Algeria 1401
Arabic Bahrain 3C01
Arabic Egypt 0CO01
Arabic Iraq 0801
Arabic Jordan 2C01
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Arabic

Arabic

Arabic

Arabic

Arabic

Arabic

Arabic

Arabic

Arabic

Arabic

Arabic
Armenian
Assamese
Azeri (Cyrillic)
Azeri (Latin)
Bashkir
Basque
Belarusian
Bengali
Bengali
Bosnian (Cyrilli
Bosnian (Latin)
Breton
Bulgarian
Catalan
Chinese
Chinese

Chinese

Chinese
Chinese
Corsican
Croatian
Croatian (Latin)
Czech

Danish

30

Kuwait 3401
Lebanon 3001
Libya 1001
Morocco 1801
Oman 2001
Qatar 4001
Saudi Arabia 0401
Syria 2801
Tunisia 1CO01
U.AE. 3801
Yemen 2401
Armenia 042B>
India 044D
Azerbaijan 082C
Azerbaijan 042C
Russia 046D
Basque 042D
Belarus 0423
Bangladesh 0845
India 0445
) Bosnia and Herzegovina 201A
Bosnia and Herzegovina 141A
France 047E
Bulgaria 0402
Catalan 0403
Hong Kong S.A.R. 0C04
Macao S.A.R. 1404
People's Republic of China 0804
Singapore 1004
Taiwan 0404
France 0483
Croatia 041A
Bosnia and Herzegovina 101A
Czech Republic 0405
Denmark 0406
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Dari Afghanistan 048C
Divehi Maldives 0465
Dutch Belgium 0813
Dutch Netherlands 0413
English Australia 0C09
English Belize 2809
English Canada 1009
Engligh Caribbean 2409
Engligh India 4009
Engligh Ireland 1809
Engligh Jamaica 2009
Engligh Malaysia 4409
Engligh New Zealand 1409
Engligh Republic of the Philippines 3409
Engligh Singapore 4809
Engligh South Africa 1CQ9
Engligh Trinidad and Tobago 2C09
Engligh United Kingdom 0809
Engligh United States 0409
Engligh Zimbabwe 3009
Estonfan Estonia 0425
Faroepe Faroe'lslands 0438
Filipinp Philippines 0464
Finnish Finland 040B
French Belgium 080C
French Canada 0C0oC
French France 040C
French Luxembourg 140c
French Principality of Monoco 180C
French Switzerland 100C
Frisian Netherlands 0462
Galician Galician 0456
Georgian Georgia 0437
German Austria 0CO07
German Germany 0407
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German
German
German
Greek
Greenlandic
Gujarati
Hausa (Latin)
Hebrew
Hindi
Hungarian
Icelandic
Igho
Indonesian
Inuktitut
Inuktitut (Latin)
Irish
isiXhosa
isiZulu

Italian

Italian
Japanese
Kannada
Kazakh
Khmer
K'iche
Kinyarwanda
Kiswahili
Konkani
Korean
Kyrgyz

Lao

Latvian
Lithuanian
Lower Sorbian

Luxembourgish

32

Liechtenstein 1407
Luxembourg 1007
Switzerland 0807
Greece 0408
Greenland 046F
India 0447
Nigeria 0468
Israel 040D
India 0439
Hungary 040E
Iceland 040F
Nigeria 0470
Indonesia 0421
Canada 045D
Canada 085D
Ireland 083C
South Africa 0434
South Africa 0435
Italy 0410
Switzerland 0810
Japan 0411
India 044B
Kazakhstan 043F
Cambodia 0453
Guatemala 0486
Rwanda 0487
Kenya 0441
India 0457
Korea 0412
Kyrgyzstan 0440
Lao P.D.R. 0454
Latvia 0426
Lithuania 0427
Germany 082E
Luxembourg 046E
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Macedonian (FYROM) Former Yugoslav Republic of 042F
Macedonia
Malay Brunei Darussalam 083E
Malay Malaysia 043E
Malayalam India 044C
Maltese Malta 043A
Maori New Zealand 0481
Mapuglungun Chile 047A
Marathi India 044E
Mohayvk Mohawk 047C
Mongg¢lian (Cyrillic) Mongolia 0450
Mongglian (Traditional) People's Republic of China 0850
Nepal Nepal 0461
Norwggian (Bokmal) Norway 0414
Norwggian (Nynorsk) Norway 0814
Occitgn France 0482
Oriya India 0448
Pashtp Afghanistan 0463
Polish Poland 0415
Portuguese Brazil 0416
Portuguese Portugal 0816
Punjapi India 0446
Quechua Bolivia 046B
Quechua Ecuador 086B
Quechua Peru oceB
Romahian Romania 0418
Romapsh Switzerland 0417
Russi@n Russia 0419
Sami (Inari) Finland 243B
Sami (Lule) Norway 103B
Sami (Lule) Sweden 143B
Sami (Northern) Finland 0C3B
Sami (Northern) Norway 043B
Sami (Northern) Sweden 083B
Sami (Skolt) Finland 203B
Sami (Southern) Norway 183B
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Sami (Southern) Sweden 1C3B
Sanskrit India 044F
Serbian (Cyrillic) Bosnia and Herzegovina 1C1A
Serbian (Cyrillic) Serbia 0C1A
Serbian (Latin) Bosnia and Herzegovina 181A
Serbian (Latin) Serbia 081A
Sesotho sa Leboa South Africa 046C
Setswana South Africa 0432
Sinhala Sri Lanka 045B
Slovak Slovakia 041B
Slovenian Slovenia 0424
Spanish Argentina 2CO0A
Spanish Bolivia 400A
Spanish Chile 340A
Spanish Colombia 240A
Spanish Costa Rica 140A
Spanish Dominican Republic 1COA
Spanish Ecuador 300A
Spanish El Salvador 440A
Spanish Guatemala 100A
Spanish Honduras 480A
Spanish Mexico 080A
Spanish Nicaragua 4CO0A
Spanish Panama 180A
Spanish Paraguay 3CO0A
Spanish Peru 280A
Spanish Puerto Rico 500A
Spanish (Modeln sort) Spain 0COA
Spanish (Traditional sort) Spain 040A
Spanish United States 540A
Spanish Uruguay 380A
Spanish Venezuela 200A
Sweden Finland 081D
Swedish Sweden 041D
Syriac Syria 045A
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Tajik (Cyrillic) Tajikistan 0428
Tamazight (Latin) Algeria 085F
Tamil India 0449
Tatar Russia 0444
Telugu India 044A
Thai Thailand 041E
Tibetan PRC 0451
Turkish Turkey 041F
Turknlen Turkmenistan 0442
Uighu PRC 0480
Ukrairjian Ukraine 0422
Upper| Sorbian Germany 042E
Urdu Islamic Republic of Pakistan 0420
UzbeH (Cyrillic) Uzbekistan 0843
UzbeH (Latin) Uzbekistan 0443
Vietngmese Vietnam 042A
Welsh United Kingdom 0452
Wolof| Senegal 0448
Yakut Russia 0485
Yi PRC 0478
Yorubp Nigeria 046A
Maciptosh platform-specific encoding IDs

(script manager codes), (platform ID = 1)

Code Scriptﬁov‘ Code Script

0 Roman 17 Malayalam
1 Japanese 18 Sinhalese
2 Chinese (Traditional) 19 Burmese
3 Korean 20 Khmer

4 Arabic 21 Thai

5 Hebrew 22 Laotian

6 Greek 23 Georgian
7 Russian 24 Armenian
8 RSymbol 25 Chinese (Simplified)
9 Devanagari 26 Tibetan
10 Gurmukhi 27 Mongolian
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11 Gujarati 28 Geez

12 Oriya 29 Slavic

13 Bengali 30 Vietnamese

14 Tamil 31 Sindhi

15 Telugu 32 Uninterpreted

16 Kannada

Macintosh lahguage IDs (platform ID = 1)

The platform-specific language ID's assigned by Apple are listed below. Any platform-specific language IDs
must be legs than 0x8000. Language IDs greater than or equal to 0x8000 may be used together| with
language-tag records.

Code Language Code Language

0 English 59 Pashto

1 French 60 Kurdish

2 German 61 Kashmiri

3 Italian 62 Sindhi

4 Dutch 63 Tibetan

5 Swedish 64 Nepali

6 Spanish 65 SansKrit

7 Danish 66 Marathi

8 Portuguese 67 Bengali

9 Norwegian 68 Assamese

10 Hebrew 69 Gujarati

11 Japanese 70 Punjabi

12 Arabic 71 Oriya

13 Finnish 72 Malayalam

14 Greek 73 Kannada

15 Icelandie 74 Tamil

16 Maltese 75 Telugu

17 Turkish 76 Sinhalese

18 Croatian 77 Burmese

19 Chinese (Traditional) 78 Khmer

20 Urdu 79 Lao

21 Hindi 80 Vietnamese

22 Thai 81 Indonesian

23 Korean 82 Tagalong

24 Lithuanian 83 Malay (Roman script)
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47
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55
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58
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Polish 84 Malay (Arabic script)
Hungarian 85 Ambharic

Estonian 86 Tigrinya

Latvian 87 Galla

Sami 88 Somali

Faroese 89 Swahili

Farsi/Persian 90 Kinyarwanda/Ruanda
Russian 91 Rundi

Chinese (Simplified) 92 Nyanja/Chewa
Flemish 93 Malagasy

Irish Gaelic 94 Esperanto

Albanian 128 Welsh

Romanian 129 Basque

Czech 130 Catalan

Slovak 131 Latin

Slovenian 132 Querichua

Yiddish 133 Guarani

Serbian 134 Aymara

Macedonian 135 Tatar

Bulgarian 136 Uighur

Ukrainian 137 Dzongkha
Byelorussian 138 Javanese (Roman script)
Uzbek 139 Sundanese (Roman script)
Kazakh 140 Galician

Azetbaijani (Cyrillic script) 141 Afrikaans

Azerbaijani (Arabic script) 142 Breton

Armenian 14 Inuktitut

Georgian 144 Scottish Gaelic
Moldavian 145 Manx Gaelic

Kirghiz 146 Irish Gaelic (with dot above)
Tajiki 147 Tongan

Turkmen 148 Greek (polytonic)
Mongolian (Mongolian 149 Greenlandic

script)

Mongolian (Cyrillic script)
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ISO specific encodings (platform ID=2) [deprecated]

Code

0

1

2

ISO encoding
7-bit ASCII
ISO 10646

ISO 8859-1

There are no ISO-specific language IDs, and language-tag records are not supported on this platform. This
means that it can be used for encodings in the 'cmap’ table but not for strings in the 'name' table.

Custom platf
ID

0-255

In cases wh
be set to the
Type 1 font.

There are n
not supporte
strings in thg

5263 N

arm-specific encoding 1Ds (platform 1D = 4)

Custom encoding

OTF Windows NT compatibility mapping

bre a custom platform cmap is present for OTF Windows NT compatibility, the encoding 1D
Windows charset value (in the range 0 to 255, inclusive) present in the .PREMile of the or
See the 'cmap' table for more details on the OTF Windows NT compatibility camvap.

b platform-specific language IDs defined for the Custom platform, andjlanguage-tag record
d on this platform. This means that it can be used for encodings.\ifithe 'cmap' table but n
'name' table.

ame IDs

The following name IDs are pre-defined and they apply to all platforms unless indicated otherwise. Name

23 10 255, in
for font-speg

clusive, are reserved for future standard names."Name IDs 256 to 32767, inclusive, are reser
fic names such as those referenced by a font’s layout features.

Q
2

%

9

Copyright notice.

Font Family name. Up to four fonts can share the Font Family name, forming a font style

group (regular, italic, bold, bold'italic - as defined by OS/2.fsSelection bit settings).

ibfamily name. The Font Subfamily name distiguishes the font in a group with the
ont Family name (name ID 1). This is assumed to address style (italic, oblique)
ight (light, boldblack, etc.). A font with no particular differences in weight or style
ledium weight, net italic and fsSelection bit 6 set) should have the string "Regular”
n this position.

font'identifier

must
ginal

5 are
pt for

IDs
ved

Full font name; this should be a combination of strings 1 and 2. Exception: if the font is

"Regular" as indicated in string 2, then use only the family name contained in string 1.
An exception to the above definition of Full font name is for Windows platform strings for
CFF OFF fonts: in this case, the Full font name string must be identical to the PostScript
FontName in the CFF Name INDEX.

Version string. Should begin with the syntax 'Version <number>.<number>' (upper case,

lower case, or mixed, with a space between "Version" and the number).

The string must contain a version number of the following form: one or more digits (0-9) of
value less than 65,535, followed by a period, followed by one or more digits of value less
than 65,535. Any character other than a digit will terminate the minor number. A character

Code Meanin
0
1
linking
2 Font S
same H
and weg
(e.g- m
stored
3 Unique
4
5)
such as
38

is helpful to separate different pieces of version information.
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The first such match in the string can be used by installation software to compare font
versions. Some installers may require the string to start with "Version ", followed by a
version number as above.

6 Postscript name for the font; Name ID 6 specifies a string which is used to invoke a
PostScript language font that corresponds to this OFF font. If no name ID 6 is present,
then there is no defined method for invoking this font on a PostScript interpreter.

OFF fonts which include a name with name ID of 6 shall include these two names with
name ID 6, and characteristics as follows:

a__ Platform- 1 [Macintash]; Platform-specific encading: 0 [Roman]: | anguage: 0
[English].

b. Platform: 3 [Windows]; Platform-specific encoding: 1 [Unicode]; Language:
0x409 [English (American)].

Names with name ID 6 other than the above two, if present, must be ignored.

When translated to ASCII, these two name strings must be identical; no longer than 63
characters; and restricted to the printable ASCII subset, codes 33 through 126, except for,
the 10 characters: T, T, '(, ), ', ¥, '<', >, 7', "%,

In CFF OFF fonts, these two name strings, when translated to ASCII, must alse.be
identical to the font name as stored in the CFF's Name INDEX.

The term "PostScript Name" here means a string identical to the two identical name ID 6
strings described above.

Depending on the particular font format that PostScript language font uses, the invocation
method for the PostScript font differs, and the semantics. efithe resulting PostScript
language font differ. The method used to invoke this font depends on the presence of
name ID 20.

If a name ID 20 is present in this font, then thé’default assumption should be that the
PostScript Name defined by name ID 6_should be used with the "composefont”
invocation. This PostScript Name is then'the name of a PostScript language CIDFont
resource which corresponds to the glyphs of the OFF font. This name is valid to pass,
with an appropriate PostScript'laniguage CMap reference, and an instance name, to the
PostScript language "composéfont" operator.

If no name ID 20 is present in this font, then the default assumption should be that the
PostScript Name'defined by name ID 6 should be used with the "findfont" invocation, for
locating the font in the context of a PostScript interpreter. This PostScript Name is then
the name.of'a-PostScript language Font resource which corresponds to the glyphs of the
OFF font..This name is valid to pass to the PostScript language "findfont" operator. This
dogs hot necessarily imply that the resulting font dictionary accepts an /Encoding array,
such as when the font referenced is a Type 0 PostScript font.

This specification applies only to data fork OFF fonts. Macintosh resource-fork TrueType
and other Macintosh sfnt-wrapped fonts supply the PostScript font name to be used with
the "findfont" invocation, in order to invoke the font in a PostScript interpreter, in the
FOND resource style-mapping table.

Developers may choose to ignore the default usage when appropriate. For example,
PostScript printers whose version is earlier than 2015 cannot process CID font resources,
and a CJK OFF/CFF-CID font can be downloaded only as a set of Type 1 PostScript
fonts. Legacy CJK TrueType fonts, which do not have a name ID 20, may still be most
effectively downloaded as a CID font resource. Definition of the full set of situations in
which the defaults should not be followed is outside the scope of this document.

© ISO/IEC 2009 — Al rights reserved 39


https://iecnorm.com/api/?name=e18e9488eaa01adc43fb415b99989571

ISO/IEC 14496-22:2009(E)

10

11

12

13

14

15

16

17

18

19

20

40

Trademark; this is used to save any trademark notice/information for this font. Such
information should be based on legal advice. This is distinctly separate from the
copyright.

Manufacturer Name.

Designer; name of the designer of the typeface.

Description; description of the typeface. Can contain revision information, usage
recommendations, history, features, etc.

URL Mendor; URL of font vendor (with protocol, e.g., http://, ftp://). If a unique serial
numbef is embedded in the URL, it can be used to register the font.

URL Dgsigner; URL of typeface designer (with protocol, e.g., http://, ftp://).

Licensg Description; description of how the font may be legally used, or different example
scenar|os for licensed use. This field should be written in plain language, not legalese.

Licens¢ Info URL; URL where additional licensing information can be found.

Resenred.

Preferred Family; For historical reasons, font families have contained a maximum of four
styles, | but font designers may group more than four fonts to a ‘single family. The
Preferred Family allows font designers to include the preferred family grouping which
contairls more than four fonts. This ID is only present if it is different from ID 1.

Preferred Subfamily; Allows font designers to include the preferred subfamily grouping
that is |more descriptive than ID 2. This ID is only présent if it is different from ID 2 and
must be unique for the the Preferred Family.

Compdgtible Full (Macintosh only); On the.Macintosh, the menu name is constructed using
the FOND resource. This usually matches\the Full Name. If you want the name of the font
to appe¢ar differently than the Full Name, you can insert the Compatible Full Name in ID
18.

Sampl¢ text; This can be the’font name, or any other text that the designer thinks is the
best sgmple to display, the font in.

PostSdript ClDfindfont name; Its presence in a font means that the namelD 6 holds a
PostSdript/font‘hame that is meant to be used with the "composefont" invocation in order
to invoke'the font in a PostScript interpreter. See the definition of name ID 6.

The value held in the name ID 20 string is interpreted as a PostScript font name that is
meant to be used with the "findfont" invocation, in order to invoke the font in a PostScript
interpreter.

If the name ID 20 is present in a font, there must be one name ID 20 record for every
Macintosh platform cmap subtable in that font. A particular name ID 20 record is
associated with the encoding specified by the matching cmap subtable. A name ID 20
record is matched to a cmap subtable when they have the same platform and platform-
specific encoding IDs, and corresponding language/version IDs. Name ID 20 records are
meant to be used only with Macintosh cmap subtables. The version field for a cmap
subtable is one more than the language ID value for the corresponding name ID 20
record, with the exception of the cmap subtable version field 0. This version field,
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meaning "not language-specific", corresponds to the language ID value OxFFFF, or
decimal 65535, for the corresponding name ID 20 record.

When translated to ASCII, this name string must be restricted to the printable ASCII
subset, codes 33 through 126, except for the 10 characters: [, T, '(, "), '{’, '}, '<', >", '/,
'%'.

This specification applies only to data fork OFF fonts. Macintosh resource-fork TrueType
and other Macintosh sfnt-wrapped fonts supply the PostScript font name to be used with
the "findfont" invocation, in order to invoke the font in a PostScript interpreter, in the
FOND resource style-mapping table.

ISO/IEC 14496-22:2009(E)

21

22

NOTE
for th

A particular Name ID 20 string always corresponds to a particular Macintosh cmap
subtable. However, some host OFF/TTF fonts also contain a post table, format 4, which
provides a mapping from glyph ID to encoding value, and also corresponds to a particular
Macintosh cmap subtable. Unfortunately, the post table format 4 contains no provision for
identifying which Macintosh cmap subtable it matches, nor for providing more than one
mapping. Host fonts which contain a post table format 4, should also contain only a single
Macintosh cmap subtable, and a single Name ID 20 string. In the case where there is
more than one Macintosh cmap subtable and more than one Name ID 20 string, there.is
no definition of which one matches the post table format 4.

WWS family name (see OS/2 fsSelection field for details). If bit 8 of 'fsSelection’ field is
set, the font belongs to WWS font families that are composed of font fages-that differ only
in Weight, Width and Slope. Non-WWS font families may contain faces for weight, width
and slope, in addition to faces for other traditional attributes.'slch as “handwriting”,
“caption”, “subheading”, “display”, “optical” etc. This ID may define/the additional attributes
of non-WWS font families. Examples of name ID 21: "Minion Pro Caption" and "Minion Pro

Display". (Name ID 16 would be "Minion Pro" for these examples.)

WWS subfamily name; Should be similar to ID 21,.butireflect only weight, width and slope
attributes of the font. Examples of name ID 22:\.*"Semibold Italic", "Bold Condensed".
(Name ID 17 could be "Semibold Italic Caption", or "Bold Condensed Display", for
example.)

sepafate strings for both platforms.this“should not present a problem.

E All implementations support the’ same set of name strings but the interpretations may be somgwhat different
e Macintosh and Windows platforms. But since name strings are stored by platform, encoding and language (placing

The key information for this, table for MS fonts relates to the use of strings 1, 2 and 4. To better hejp
und¢grstand, some examples of name usage, weight class and style flags have been created.
The following is an.example of how name strings would be made for the Arial family.

Font Name ID 1 Name ID 2 Name ID 4 Name ID 16 Name ID 17
Aria| Narrow Arial Narrow |Regular Arial Narrow Arial Narrow
Arial Narrow ltalic Arial Narrow |ltalic Arial Narrow ltalic |Arial Narrow ltalic
Arial Narrow Bold Arial Narrow |Bold Arial Narrow Bold |Arial Narrow Bold

Arial Narrow Bold

Arial Narrow Bold ltalic |Arial Narrow |Bold Italic Avrial

Italic

Narrow Bold ltalic

Arial Arial

Regular Arial Arial

© ISO/IEC 2009 — All rights reserved

41


https://iecnorm.com/api/?name=e18e9488eaa01adc43fb415b99989571

ISO/IEC 14496-22:2009(E)

Arial Italic Arial Italic Arial Italic Arial Italic

Arial Bold Arial Bold Arial Bold Arial Bold

Arial Bold ltalic Arial Bold Italic Arial Bold Italic Arial Bold Italic
Arial Black Arial Black  |Regular Arial Black Arial Black
Arial Black ltalic Arial Black |ltalic Arial Black Italic  |Arial Black lItalic

In addition fto name strings, OS/2.usWeightClass, OS/2.usWidthClass, OS/2.fsSelection style bits;| and
head.macStyle bits are shown. These settings allow the fonts to fit together into a single family of varying
weight and gompression/expansion.
0S/2 0s/2 0S/2 0S/2 0S/2 head head Head hepd
Font ugWeight WidthCl fsSelection |fsSelection |fsSelection | macStyle | macStyle | “macStyle | macBtyle
Class ustit ass Italic Bold Regular Bold Italic |<|Condensed | Extehded
Arial 400 3 X X
Narrow .
Arial
Narrow 400 3 X X X
Italic
Arial
Narrow 700 3 X X X
Bold (
Arial
Narrow
Bold 700 3 X ) X X X X
Italic
Arial 400 5 B p
Arial 400 5 X X
Italic
Arial ]
Bold 700 5 X X
Arial
Bold 700 5 X X X X
Italic
Arial
Black 900 S
Arial
Black 900 5 X X
Italic
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All 'name' table strings for platform ID 3 (Windows platform) must be in Unicode, using the UTF-16 encoding
form. The character set encding for 'name' table strings with platform ID 0 (Macintosh) is determined by the
encoding ID.

Note that, for a typographic family that includes non-WWS variations, some of the member faces will differ
from Regular in relation to attributes other than weight, width or slope, but there will likely also be some
member faces that differ only in relation to these three attributes. IDs 21 and 22 should be used only in those
fonts that differ from the Regular face in terms of an attribute other than weight, width or slope.

Examples of how these strings might be defined:

0. THe copyright string from the font vendor. © Copyright the Monotype Corporation plc, 1990
1. THe name the user sees. Times New Roman
2. THe name of the style. Bold

3. A binique identifier that applications can store to identify the font being used. Monotype: Times New Roman
Bold} 1990

4. THe complete, hopefully unique, human readable name of the font. This/hame is used by Windows. Times
New|Roman Bold
(If this were the Windows platform string for a CFF OFF font, then.the value would be TimesNewRoman-Bold,
as described in the definition of name ID 4 above.)

5. Release and version information from the font vendor. Version 1.00 June 1, 1990, initial release
6. THe name the font will be known by on a PostScriptprinter. TimesNewRoman-Bold

7. Trademark string. Times New Roman is a registered trademark of the Monotype Corporation.
8. Manufacturer. Monotype Corporation

9. Dgsigner. Stanley Morison

10. Description. Designed in 1932 for the Times of London newspaper. Excellent readability and g narrow
overall width, allowing more words-per line than most fonts.

11. URL of Vendor. http.//www.monotypeimaging.com
12. URL of Designer http://www.monotypeimaging.com

13. LUicense Description. This font may be installed on all of your machines and printers, but you may not sell
or give these fonts to anyone else.

14. License,Info URL. http://www.monotype.com/license/

15. Reserved._Set ta zero

16. Preferred Family. No name string present, since it is the same as name ID 1 (Font Family name).

17. Preferred Subfamily. No name string present, since it is the same as name ID 2 (Font Subfamily name).
18. Compatible Full (Macintosh only). No name string present, since it is the same as name ID 4 (Full name).
19. Sample text. The quick brown fox jumps over the lazy dog.

20. PostScript CID findfont name. No name string present. Thus, the PostScript Name defined by name ID 6
should be used with the "findfont" invocation for locating the font in the context of a PostScript interpreter.

© ISO/IEC 2009 — All rights reserved 43


https://iecnorm.com/api/?name=e18e9488eaa01adc43fb415b99989571

ISO/IEC 14496-22:2009(E)

21. WWS family name: Since Times New Roman is a WWS font, this field does not need to be specified. If the
font contained styles such as "caption", "display”, "handwriting", etc, that would be noted here.

22. WWS subfamily name: Since Times New Roman is a WWS font, this field does not need to be specified.

The following is an example of only name IDs 6 and 20 in the CFF OFF Japanese font Kozuka Mincho Std
Regular (other name IDs are also present in this font):

6. PostScript name: KozMinStd-Regular. Since a name ID 20 is present in the font (see below), then
the PostScript name defined by name ID 6 should be used with the "composefont” invocation for
locafing the font in the context of a PostScript interpreter.

20. RostScript CID findfont name: KozMinStd-Regular-83pv-RKSJ-H, in a name record of Platform 1
[Magintosh], Platform-specific script 1 [Japanese], Language: OxFFFF [English]. This name string|is a
PostScript name that should be used with the "findfont" invocation for locating the font in the contéxt of
a PostScript interpreter, and is associated with the encoding specified by the following cmap subtable,
which must be present in the font: Platform: 1 [Macintosh]; Platform-specific encoding: 1 [Japanege];
Language: 0 [not language-specific].

The following is an example of family/subfamily naming for an extended, WWS8=only family. Consider Aldobe
Caslon Pro, |with six members: upright and italic versions of regular, semibald and bold weights. (Bit 8 gf the
fsSelection fleld of the OS/2 table, version 4, should be set for all six fonts; and none should include ‘name’
entries for I0s 21 or 22.)

Adolpe Caslon Pro Regular:
Name ID 1: Adobe Caslon Pro
Name ID 2: Regular

Adolpe Caslon Pro ltalic:
Name ID 1: Adobe Caslon Pro
Namle ID 2: Italic

Adolpe Caslon Pro Semibold:
Name ID 1: Adobe Caslon Pro
Name ID 2: Bold

Name ID 16: Adobe Caslon Pro
Name ID 17: Semibold

Name ID 1: Adobe Caslon Pro
Name ID 2: Bold ltalic

Name ID 16: Adobe.Caslon Pro
Namle ID 17: Semibold ltalic

Name ID 17: Bold

Adobe Caslon Pro Bold Italic:
Name ID 1: Adobe Caslon Pro Bold
Name ID 2: Italic

Name ID 16: Adobe Caslon Pro
Name ID 17: Bold Italic

The following is an example of family/subfamily naming for an extended, non-WWS family. Consider Minion
Pro Opticals, with 32 member fonts: upright and italic versions of regular, medium, semibold and bold weights
in each of four optical sizes: regular, caption, display and subhead. The following show names for a sampling
of the fonts in this family. (Bit 8 of the fsSelection field in the OS/2 table, version 4, should be set in those fonts
that do not include ‘name’ entries for IDs 21 or 22, and only in those fonts.)
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Minion Pro Regular:
Name ID 1: Minion Pro
Name ID 2: Regular

Minion Pro ltalic:
Name ID 1: Minion Pro
Name ID 2: ltalic

Minion Pro Semibold:

Name ID 1: Minion Pro SmBd
Name ID 2: Regular

Name ID 16: Minion Pro

4
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5.2.7

The PS/2 table consists of a.set of metrics that are required in OFF fonts.

Type

USHORT Version

SHORT

USHORT _usWeightClass

Nl [ FmY o P ) Healal
NAITIC T 17 OCTITTIMVUIU

Minion Pro Semibold Italic:
Name ID 1: Minion Pro SmBd
Name ID 2: ltalic

Name ID 16: Minion Pro
Name ID 17: Semibold ltalic

Minion Pro Caption:

Name ID 1: Minion Pro Capt
Name ID 2: Regular

Name ID 16: Minion Pro
Name ID 17: Caption

Name ID 21: Minion Pro Caption

Name ID 22: Regular

Minion Pro Semibold Italic Caption:
Name ID 1: Minion Pro SmBd Capt

Name ID 2: Italic
Name ID 16: Minion Pro

Name ID 17: Semibold Italic Caption
Name ID 21: Minion Pro Caption

Name ID 22: Semibold ltalic

0S/2 — Global font information table

Name o@h'/ Comments

xAvgCharWidth

0x0000, 0x0001, 0x0002, 0x0003, 0x0004

USHORT usWidthClass

USHORT fsType

SHORT

SHORT

SHORT

SHORT

SHORT

ySubscriptXSize
ySubscriptYSize
ySubscriptXOffset
ySubscriptY Offset

ySuperscriptXSize
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SHORT
SHORT
SHORT
SHORT
SHORT
SHORT
BYTE

ULONG

ULONG

ULONG

ULONG

CHAR
USHORT
USHORT
USHORT
SHORT
SHORT
SHORT
USHORT
USHORT

ULONG

ULONG

SHORT
SHORT
USHORT
USHORT

USHORT
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ySuperscriptYSize
ySuperscriptXOffset
ySuperscriptY Offset
yStrikeoutSize
yStrikeoutPosition

sFamilyClass

Panesel10}
ulUpicodeRange1

ulUhicodeRange2

ulUpicodeRange3

ulUpicodeRange4

achVendID[4]
fsSglection
usHirstCharlndex
uslastCharlndex
sTypoAscender
sTypoDescender
sTypoLineGap
usWinAscent

usWinDescent

Bits 0-31

Bits 32-63
version 0x0001 and later

Bits 64-95
version 0x0001 and later

Bits 96-127
version 0x0001 and later

ulCpdePageRange1 Bits 0-31

version 0x0001 and later
ulCpdePageRange2-\Bits 32-63

version 0x0001 and later
sxHeight version 0x0002 and later
sCgpHeight version 0x0002 and later

usDefaultChar

usBreakChar

usMaxContext

version 0x0002 and later

version 0x0002 and later

version 0x0002 and later
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5.2.71 version

Format: 2-byte unsigned short

Units: n/a

Title: OS/2 table version number.

Description: The version number for this OS/2 table.

Comments: The version number allows for identification of the precise contents and layout)

5.2.7.2 xAvgCharWidth

Format:

Unit

o

Title

Desgription:

Comments:

5.2.71.3 usWeightClass

Format:

Title

table. The version number for this layout is four (4). See Annex C.

2-byte signed short
Pels / em units
Average weighted escapement.

The Average Character Width parameter specifies the arithmetic average of the
(width) of all non-zero width glyphs in the font.

The value for xAvgCharWidth is calculated by obtaining the arithmetic average of

or the OS/2

escapement

the width of

all non-zero width glyphs in the, font. Furthermore, it is strongly recommended that

implementers do not rely on this\value for computing layout for lines of text. Es
cases where complex scripts are used. The calculation algorithm differs from one b
previous versions of OS/2 table. For details see Annex B.

2-byte unsigned-short

Weight class.

pecially, for
eing used in

Description: Indicates the visual weight (degree of blackness or thickness of strokes) of the charnacters in the

font.
Commeénts:
Value Description C Definition (from windows.h)
100 Thin FW_THIN
200 Extra-light (Ultra-light) FW_EXTRALIGHT
300 Light FW_LIGHT
400 Normal (Regular) FW_NORMAL
500 Medium FW_MEDIUM
600 Semi-bold (Demi-bold) FW_SEMIBOLD

© ISO/IEC 2009 — All rights reserved

47


https://iecnorm.com/api/?name=e18e9488eaa01adc43fb415b99989571

ISO/IEC 14496-22:2009(E)

700 Bold FW_BOLD
800 Extra-bold (Ultra-bold) FW_EXTRABOLD
900 Black (Heavy) FW_BLACK

5.2.7.4 usWidthClass

Format: 2-byte unsigned short

Title: Width class.

Description:| Indicates a relative change from the normal aspect ratio (width to height ratio) as speeified|by a
font designer for the glyphs in a font.

Comments:| Although every character in a font may have a different numeric aspect ratioj;each characier in
a font of normal width has a relative aspect ratio of one. When a new type‘style is created of a
different width class (either by a font designer or by some automated means) the relative agpect
ratio of the characters in the new font is some percentage greater or less than those g§ame
characters in the normal font -- it is this difference that this parameter_specifies.

Value Desqdription C Definition % of normal

1 Ultra-tondensed FWIDTH_ULTRA_CONDENSED 50

2 Extrajcondensed FWIDTH_EXTRA_CONDENSED  62.5

3 Condpnsed FWIDTH_CONDENSED 75

4 Semiicondensed FWIDTH_SEMI_CONDENSED 87.5

5 Medigm (normal) FWIDTH_NORMAL 100

6 Semifexpanded FWIDTH_SEMI EXPANDED 112.5

7 Expanded FWIDTH-EXPANDED 125

8 Extrafexpanded FWIDTH_EXTRA_EXPANDED 150

9 Ultra-expanded FWIDTH_ULTRA_EXPANDED 200

5.2.7.5 fS|Type

Format:
Title:

Description:

48

2-byte unsigned short
Type flags.

Indicates font embedding licensing rights for the font. Embeddable fonts may be stored in a
document. When a document with embedded fonts is opened on a system that does not have
the font installed (the remote system), the embedded font may be loaded for temporary (and in
some cases, permanent) use on that system by an embedding-aware application. Embedding
licensing rights are granted by the vendor of the font.

The OFF Font Embedding DLL Applications that implement support for font embedding, either through use
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permit embedding. Further, applications loading embedded fonts for temporary use (see Preview & Print
and Editable embedding below) must delete the fonts when the document containing the embedded font
is closed.

This version of the OS/2 table makes bits 0 - 3 a set of exclusive bits. In other words, at most one bit in
this range may be set at a time. The purpose is to remove misunderstandings caused by previous

behavior of using the least restrictive of the bits that are set.

Bit Mask

Description

4-7

0x0000

0x0001

0x0002

0x0004

0x0008

0x0100

Installable Embedding: No fsType bit is set. Thus fsType is zero.
Fonts with this setting indicate that they may be embedded and
permanently installed on the remote system by an application. The
user of the remote system acquires the identical rights, obligations and
licenses for that font as the original purchaser of the font, and is
subject to the same end-user license agreement, copyright, design
patent, and/or trademark as was the original purchaser.

Reserved, must be zero.

Restricted License embedding:

Fonts that have only this bit set must not be modifiedjembedded or
exchanged in any manner without first obtaining permission of the
legal owner.

Caution: For Restricted License embedding ta take effect, it must be
the only level of embedding selected.

Preview & Print embedding: When\ this bit is set, the font may be
embedded, and temporarily loaded-on the remote system. Documents
containing Preview & Print fonts must be opened "read-only;" no edits
can be applied to the docurnent.

Editable embedding:=When this bit is set, the font may be embedded
but must only.beinstalled temporarily on other systems. In contrast to
Preview & Print fonts, documents containing Editable fonts may be
opened for réading, editing is permitted, and changes may be saved.

Reserved, must be zero.

No subsetting: When this bit is set, the font may not be subsetted prior
to embedding. Other embedding restrictions specified in bits 0-3 and 9
also apply.

10-15

5.2.7.6

Format:

0x0200

Bitmap embedding only: When this bit is set, only bitmaps contained in
the font may be embedded. No outline data may be embedded. If there
are no bitmaps available in the font, then the font is considered
unembeddable and the embedding services will fail. Other embedding
restrictions specified in bits 0-3 and 8 also apply.

Reserved, must be zero.

ySubscriptXSize

2-byte signed short
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Font design units
Subscript horizontal font size.
The recommended horizontal size in font design units for subscripts for this font.

If a font has two recommended sizes for subscripts, e.g., numerics and other, the numeric sizes
should be stressed. This size field maps to the em square size of the font being used for a
subscript. The horizontal font size specifies a font designer's recommended horizontal font size
for subscript characters associated with this font. If a font does not include all of the required
mmﬁng
the character of a font or by substituting characters from another font, this parameter specifies
the recommended em square for those subscript characters.

For example, if the em square for a font is 2048 and ySubScriptXSize is set to 205 then the
horizontal size for a simulated subscript character would be 1/10th the size of the normal
character.

bubscriptYSize

2-byte signed short

Font design units

Subscript vertical font size.

The recommended vertical size in font design units for subscripts for this font.

If a font has two recommended sizes for subscripts, e.g. numerics and other, the numeric s|zes
should be stressed. This size field maps to the emHeight of the font being used for a subscfipt.
The horizontal font size specifies,a font designer's recommendation for horizontal font size pf
subscript characters associated-with this font. If a font does not include all of the required
subscript characters for an @pplication, and the application can substitute characters by scdling
the characters in a font©r,by substituting characters from another font, this parameter specffies
the recommended horizontal EmInc for those subscript characters.

For example, if-the/em square for a font is 2048 and ySubScriptYSize is set to 205, then the

vertical size for.a simulated subscript character would be 1/10th the size of the normal
character.

bubscriptXOffset

Units:

Title:
Description:
Comments:
52.7.7 S
Format:
Units:

Title:
Description:
Comments:
5.2.7.8 vy
Format:
Units:

Title:
Description:
Comments:
50

2-bvte sianed short
J ~J

Font design units
Subscript x Offset.
The recommended horizontal Offset in font design untis for subscripts for this font.

The Subscript X Offset parameter specifies a font designer's recommended horizontal Offset --
from the character origin of the font to the character origin of the subscript's character -- for
subscript characters associated with this font. If a font does not include all of the required
subscript characters for an application, and the application can substitute characters, this
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parameter specifies the recommended horizontal position from the character escapement point

of the last character before the first subscript character. For upright characters,

this value is

usually zero; however, if the characters of a font have an incline (italic characters) the reference

ine.

| Offset from

bnt does not
pecifies the

point for subscript characters is usually adjusted to compensate for the angle of incl

5.2.7.9 ySubscriptYOffset

Format: 2-byte signed short

Units: Font design units

Title Subscript y Offset.

Desgription: ;I'hetz recommended vertical Offset in font design units from the baseling for subsdripts for this
ont.

Comments: The Subscript Y Offset parameter specifies a font designer's recommended vertica
the character baseline to the character baseline for subscript characters associafed with this
font. Values are expressed as a positive Offset below theleharacter baseline. If a f]
include all of the required subscript for an application, this parameter s
recommended vertical distance below the character baseline for those subscript characters.

5.2.7.10 ySuperscriptXSize

Format: 2-byte signed short

Units: Font design units

Title Superscript horizontal font size:

Desgription: The recommended horizontal size in font design units for superscripts for this font.

Comments: If a font has two.recommended sizes for subscripts, e.g., numerics and other, the n

meric sizes

should be stressed. This size field maps to the em square size of the font being used for a
subscript.-Fhe horizontal font size specifies a font designer's recommended horizontal font size
for supersecript characters associated with this font. If a font does not include all of the required

superscript characters for an application, and the application can substitute charact
sealing the character of a font or by substituting characters from another font, this p
specifies the recommended em square for those superscript characters.

For example, if the em square for a font is 2048 and ySuperScriptXSize is set to 20

ers by
prameter

b, then the

horizontal size for a simulated superscript character would be 1/10th the size of the

character.
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5.2.7.11 ySuperscriptYSize

Format:
Units:

Title:
Description:

Comments:

52712 S

Format:
Units:

Title:
Description:

Comments:

2-byte signed short
Font design units
Superscript vertical font size.

The recommended vertical size in font design units for superscripts for this font.

buperscriptXOffset

If a font has two recommended sizes for subscripts, e.g., numerics and other, the numerie’s
should be stressed. This size field maps to the emHeight of the font being used for a Subsc
The vertical font size specifies a font designer's recommended vertical font size for supersc
characters associated with this font. If a font does not include all of the required(superscript|
characters for an application, and the application can substitute characters by;scaling the
character of a font or by substituting characters from another font, this parameter specifies
recommended EmHeight for those superscript characters.

izes
ript.
ript

he

For example, if the em square for a font is 2048 and ySuperScript¥Size is set to 205, then the

vertical size for a simulated superscript character would be 1/10th.the size of the normal
character.

2-byte signed short

Font design units

Superscript x Offset.

The recommended horizontal Offset in font design units for superscripts for this font.

The Superscript X Offset parameter specifies a font designer's recommended horizontal Of;
- from the character origih to the superscript character's origin for the superscript chara
associated with this«font. If a font does not include all of the required superscript characte
an application, this* parameter specifies the recommended horizontal position from
escapement point-of the character before the first superscript character. For upright charag
this value is usually zero; however, if the characters of a font have an incline (italic charag
the reference point for superscript characters is usually adjusted to compensate for the ang
incline.

set -
cters
s for

the
ters,
ters)
le of

52
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5.2.7.13 ySuperscriptYOffset

Format: 2-byte signed short

Units: Font design units

Title: Superscript y Offset.

Description: The recommended vertical Offset in font design units from the baseline for superscripts for this
font.

Comments: The Superscript Y Offset parameter specifies a font designer's recommended.vertjcal Offset --

5.2.7.14 yStrikeoutSize

Format:

Unit

o

Title)
Desgription:

Comments:

5.2.7.15 yStrikeoutPosition

from the character baseline to the superscript character's baseline associated wjth this font.
Values for this parameter are expressed as a positive Offset above the character baseline. If a
font does not include all of the required superscript characters for an application, th|s parameter
specifies the recommended vertical distance above the character baseline for thos¢ superscript
characters.

2-byte signed short

Font design units

Strikeout size.

Width of the strikeout stroke in font @esign units.

This field should normally be-the width of the em dash for the current font. If the size is one, the
strikeout line will be the linge*represented by the strikeout position field. If the valug is two, the
strikeout line will be the)line represented by the strikeout position and the line immediately
above the strikeout position. For a Roman font with a 2048 em square, 102 is suggegsted.

Format: 2-byte signed short

Unit$: Fontdesign units

Title Strikeout position.

Descripfion: The position of the Top of the sfrikeout stroke relative to the baseline in font design units.
Comments: Positive values represent distances above the baseline, while negative values represent

distances below the baseline. A value of zero falls directly on the baseline, while a value of one
falls one pel above the baseline. The value of strikeout position should not interfere with the
recognition of standard characters, and therefore should not line up with crossbars in the font.
For a Roman font with a 2048 em square, 460 is suggested.
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5.2.7.16 sFamilyClass

Format:
Title:
Description:

Comments:

5.2.7.17 Panose

Format:

Title:

International:

Description:

Comments:

Type

BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE

BYTE

54

2-byte signed short
Font-family class and subclass.
This parameter is a classification of font-family design.

The font class and font subclass are registered values per Annex B. the to each font family.
This parameter is intended for use in selecting an alternate font when the requested font is not

available. The font class is the most general and the font subclass is the most specific. Thelhigh
byte of this field contains the family class, while the low byte contains the family subclass:

10 byte array
PANOSE classification number
Additional specifications are required for PANOSE to classify\non-Latin character sets.

This 10 byte series of numbers is used to describe the visual characteristics of a given
typeface. If provided, these characteristics are then-used to associate the font with other fmnts
of similar appearance having different names; the)default values should be set to 'zero'. The

variables for each digit are listed below.

The specification for assigning PANOSEvalues [14] can be found in bibliography and is
maintained by Monotype Imaging Inc.

Name XO\\
bFamilyType;

bSerifStyle;

bWeight;

bProportion;

bContrast;

bStrokeVariation;

bArmStyle;

bLetterform;
bMidline;

bXHeight;
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5.2.7.18 ulUnicodeRange

ulUnicodeRange1 (Bits 0-31)
ulUnicodeRange2 (Bits 32-63)
ulUnicodeRange3 (Bits 64-95)
ulUnicodeRange4 (Bits 96-127)

Format: 32-bit unsigned long(4 copies) totaling 128 bits.
Title: Unicode Character Range
Desgription: This field is used to specify the Unicode blocks or ranges encompassed by the font file-in.the|'cmap'
subtable for platform 3, encoding ID 1 (Microsoft platform, Unicode) and platform 3, eéncodingd ID 10
(Microsoft platform, UCS-4). If the bit is set (1) then the Unicode range is considered functional. If the bit is
clear (0) then the range is not considered functional. Each of the bits is treated as“an independent flag and
the bits can be set in any combination. The determination of "functional" is Ieft up to the font designer,
although character set selection should attempt to be functional by rangesVif at all possible.
All reserved fields must be zero. Each long is in Big-Endian form. See ISO/IEC 10646 or the
most recent version of the Unicode Standard for the list of Unicode ranges and chanacters.
Bit Unicode Range Blo‘q{};"#ge
0 Basic Latin 0000-007F
1 Latin-1 Supplement 0080-00FF
2 Latin Extended-A 0100-017F
3 Latin Extended-B 0180-024F
4 IPA Extensions 0250-02AF
Phonetic Extensions 1D00-1D7F
Phonetic Extensions Supplement 1D80-1DBF
5 Spacing Modifier Letters 02B0-02FF
Modifier Tone Letters A700-A71F
6 Combining Diacritical Marks 0300-036F
Combining Diacritical Marks Supplement 1DCO-1DFF
7 Greek and Coptic 0370-03FF
8 Coptic 2C80-2CFF
9 Cyrillic 0400-04FF
Cyrillic Supplement 0500-052F
Cyrillic Extended-A 2DEO-2DFF
Cyrillic Extended-B A640-A69F
10 Armenian 0530-058F
11 Hebrew 0590-05FF
12 Vai A500-A63F
13 Arabic 0600-06FF
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14
15
16
17
18
19
20
21
22
23
24
25

26

27
28

29

30

31

32
33
34
35
36

37

38

56

Arabic Supplement 0750-077F
NKo 07C0-07FF
Devanagari 0900-097F
Bengali 0980-09FF
Gurmukhi 0AOQ0-0A7F
Guijarati 0A80-0AFF
Oriya 0B00-0B7F
Tamil 0B80-0BFF
Telugu 0C00-0C7F
Kgnnada 0C80-0CFF
Malayalam 0D00-0D7F
Thai OEQ0-OE7F
Lap OE80-0EFF
Ggorgian 10A0-10FF
Ggorgian Supplement 2D00-2D2F
Bdlinese 1BO0«1B/F
Hgngul Jamo 1100=11FF
Latin Extended Additional 1E00-1EFF
Latin Extended-C 2C60-2C7F
Lafin Extended-D A720-A7FF
Greek Extended 1F00-1FFF
Ggneral Punctuation 2000-206F
Sypplemental Punctuation 2E00-2E7F
Syperscripts And Subscripts 2070-209F
Cyrrency Symbols 20A0-20CF
Cgmbining Djaeritical Marks For Symbols 20D0-20FF
Lefterlike"Symbols 2100-214F
Nymber Forms 2150-218F
Arrows 2190-21FF
Supplemental Arrows-A 27F0-27FF
Supplemental Arrows-B 2900-297F
Miscellaneous Symbols and Arrows 2B00-2BFF
Mathematical Operators 2200-22FF
Supplemental Mathematical Operators 2A00-2AFF
Miscellaneous Mathematical Symbols-A 27CO0-27EF
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39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62
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Miscellaneous Mathematical Symbols-B 2980-29FF
Miscellaneous Technical 2300-23FF
Control Pictures 2400-243F
Optical Character Recognition 2440-245F
Enclosed Alphanumerics 2460-24FF
Box Drawing 2500-257F
Block Elements 2580-259F
Geometric Shapes 25A0-25FF
Miscellaneous Symbols 2600-26FF
Dingbats 2700-27BF
CJK Symbols And Punctuation 3000-303F
Hiragana 3040-309F
Katakana 30A0-30FF
Katakana Phonetic Extensions 31F0-31EF
Bopomofo 3100=312F
Bopomofo Extended 31A0-31BF
Hangul Compatibility Jamo 3130-318F
Phags-pa AB840-A87F
Enclosed CJK Letters And Months 3200-32FF
CJK Compatibility 3300-33FF
Hangul Syllables ACO00-D7AF
Non-Plane 0 * D800-DFFF
Phoenician 10900-1091F
CJK Unified Ideographs 4E00-9FFF
CJK Radicals.Supplement 2E80-2EFF
Kangxi‘Radicals 2F00-2FDF
Ideographic Description Characters 2FF0-2FFF
CJK Unified Ideographs Extension A 3400-4DBF

CJK Unified Ideographs Extension B
Kanbun

Private Use Area (plane 0)

CJK Strokes

CJK Compatibility Ideographs

CJK Compatibility Ideographs Supplement

Alphabetic Presentation Forms
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63
64

65

66
67
68
69
70
71
72
73
74

75

76
77
78
79

80

81
82

83

84

85
86
87

88
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Arabic Presentation Forms-A FB50-FDFF
Combining Half Marks FE20-FE2F
Vertical Forms FE10-FE1F
CJK Compatibility Forms FE30-FE4F
Small Form Variants FE50-FEGF
Arabic Presentation Forms-B FE70-FEFF
Halfwidth And Fullwidth Forms FF00-FFEF
Sgecials FFFO-FFFF
Tihetan OF00-OFFF
Syfriac 0700-074F
Thaana 0780-07BF
Siphala 0D80-0DFF
Myanmar 1000-109F
Ethiopic 1200-137F
Ethiopic Supplement 1380-139F
Ethiopic Extended 2D80-2DDF
CHerokee 18A0-13FF
Urjified Canadian Aboriginal Syllabics 1400-167F
Ogham 1680-169F
Rynic 16A0-16FF
KHmer 1780-17FF
KHmer Symbols 19E0-19FF
Mg@ngolian 1800-18AF
Brpille Patterns 2800-28FF
Yi[Syllables A000-A48F
Yi|Radicals A490-A4CF
Tagalog 1700-171F
Hgnunoo 1720-173F
Buhid 1740-175F
Tagbanwa 1760-177F
Old Italic 10300-1032F
Gothic 10330-1034F
Deseret 10400-1044F

Byzantine Musical Symbols

Musical Symbols

1D000-1DOFF

1D100-1D1FF
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Ancient Greek Musical Notation 1D200-1D24F
89 Mathematical Alphanumeric Symbols 1D400-1D7FF
90 Private Use (plane 15) FFO00-FFFFD
Private Use (plane 16) 100000-10FFFD
91 Variation Selectors FEOO-FEOF
Variation Selectors Supplement EO0100-EO1EF
92 Tags E0000-E007F
93 Limbu 1900-194F
94 Tai Le 1950-197F
95 New Tai Lue 1980-19DF
96 Buginese 1A00-1A1F
97 Glagolitic 2C00-2C5F
98 Tifinagh 2D30-2D7F
99 Yijing Hexagram Symbols 4DCO0-4DFF
100 Syloti Nagri A800-A82F
101 Linear B Syllabary 40000-1007F
Linear B Ideograms 10080-100FF
Aegean Numbers 10100-1013F
102 Ancient Greek Numbers 10140-1018F
103 Ugaritic 10380-1039F
104 Old Persian 103A0-103DF
105 Shavian 10450-1047F
106 Osmanya 10480-104AF
107 Cypriot Syllabary 10800-1083F
108 Kharoshthi 10A00-10A5F
109 Tai Xuan Jing Symbols 1D300-1D35F
110 Cuneiform 12000-123FF
Cuneiform Numbers and Punctuation 12400-1247F
111 Counting Rod Numerals 1D360-1D37F
112 Sundanese 1B80-1BBF
113 Lepcha 1C00-1C4F
114 Ol Chiki 1C50-1C7F
115 Saurashtra A880-A8DF
116 Kayah Li A900-A92F
117 Rejang A930-A95F
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118 Cham AA00-AA5F
119 Ancient Symbols 10190-101CF
120 Phaistos Disc 101D0-101FF
121 Carian 102A0-102DF
Lycian 10280-1029F
Lydian 10920-1093F
122 Domino Tiles 1F030-1FO09F
Mahjong Tiles 1F000-1F02F
123-127 Rgserved
NOTE * [Setting bit 57 implies that there is at least one codepoint beyond the Basic Multilingual” Plane t

supported by

5.2.7.19 ad

Format:
Title:
Description:

Comments:

5.2.7.20 fsSelection

his font.
thVendID
4-byte character array
Font Vendor Identification
The four character identifier for the vendor of the given(type face.

This is not the royalty owner of the original artwork. This is the company responsible for the
marketing and distribution of the typeface thatis’being classified. It is reasonable to assume
there will be 6 vendors of ITC Zapf Dingbatscfor use on desktop platforms in the near future
not already). It is also likely that the vendors will have other inherent benefits in their fonts (1
kern pairs, unregularized data, hand hinted, etc.). This identifier will allow for the correct
vendor's type to be used over another, possibly inferior, font file. The Vendor ID value is not
required. The Vendor ID list can'be accessed via the informative reference 6 in the
bibliography.

2-byte bit field:

Fontselection flags.

hat is

that
if
nore

Format:
Title:
Description:
. macStyl
Bit
B
0 bit 1
1
2
3
4
60

Contains information concerning the nature of the font patterns, as follows:

e . s

C definition Description

ITALIC Font contains Italic or oblique characters, otherwise they are upright.

UNDERSCORE Characters are underscored.

NEGATIVE Characters have their foreground and background reversed.

OUTLINED Outline (hollow) characters, otherwise they are solid.

STRIKEOUT Characters are overstruck.
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5 bit 0 BOLD Characters are emboldened.
6 REGULAR Characters are in the standard weight/style for the font.
USE_TYPO_METRICS If set, it is strongly recommended to use OS/2.sTypoAscender -
0S/2.sTypoDescender+ OS/2.sTypoLineGap as a value for default line
spacing for this font.
(OS/2 version 4 and later)
WWS The font family this face belongs to is composed of faces that only differ in
weight, width and slope (please see more detailed description below.)
{O52-versten4-ancHater)
OBLIQUE Font contains oblique characters.
(OS/2 version 4 and later)
Conmjments: All undefined bits must be zero.

This field contains information on the original design of the font. Bits 0 & 5 can be us
determine if the font was designed with these features or whether'some type of mac
simulation was performed on the font to achieve this appearance. Bits 1-4 are rarely
that indicate the font is primarily a decorative or special purpose font.

If bit 6 is set, then bits 0 and 5 must be clear, else the behavior is undefined. As notg
settings of bits 0 and 1 must be reflected in the magStyle bits in the 'head' table. Whi
implies that bits 0 and 1 of macStyle are clear (along with bits 0 and 5 of fsSelection
reverse is not true. Bits 0 and 1 of macStyle-(and 0 and 5 of fsSelection) may be cles
does not give any indication of whether or not bit 6 of fsSelection is clear (e.g., Arial
have all bits cleared; it is not the regular version of Arial).

Bit 7 was specified in OS/2 table v..4If fonts created with an earlier version of the O
are updated to the current version-of the OS/2 table, then, in order to minimize poten
existing documents which use.the fonts, the bit would be set only for fonts for which
0OS/2.usWin* metrics for line 'hieight would yield significantly inferior results than usin
0S/2.sTypo* values. New-fonts, however, are not constrained by backward compatik
situations, and so are free to set this bit always.

If bit 8 is set in OS/2 table v. 4, then the font’s typographic family contains faces that
one or more of the attributes weight, width and slope. For example, a family with only
slope attributes will set this bit.

If unset'in’ OS/2 table v. 4, then this font’s typographic family contains faces that diffe
attributes other than weight, width or slope. For example, a family with faces that diff
weight, slope, and optical size will not set this bit.

This bit must be unset in OS/2 table versions less than 4. In these cases, it is not po

ed to
nine
used bits

d above, the
e bit 6 on

, the

r and that
|ight would

S/2 table
tial reflow of
ising the

y the

ility

differ only in
weight and

rin
er only by

5sible to
bit.

determine any information about the typographic family’s attributes by examining this

In this context, "typographic family" is the Microsoft Unicode string for name ID 16, if

present,

else the Microsoft Unicode string for name ID 1; "weight" is OS/2.usWeightClass; "width" is

08S/2.usWidthClass; "slope" is OS/2.fsSelection bit 0 (ITALIC) and bit 9 (OBLIQUE).

If bit 9 is set in OS/2 table v. 4, then this font is to be considered an "oblique" style by processes
which make a distinction between oblique and italic styles, e.g. Cascading Style Sheets font

matching. For example, a font created by algorithmically slanting an upright face will

set this bit.

If unset in OS/2 table v. 4, then this font is not to be considered an "oblique" style. For example,

a font that has a classic italic design will not set this bit.

This bit must be unset in OS/2 table versions less than 4. In these cases, it is not possible to

© ISO/IEC 2009 — All rights reserved
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determine any information about this font's attributes by examining this bit.

This bit, unlike the ITALIC bit, is not related to style-linking for Windows GDI or Mac OS
applications in a traditional four-member family of regular, italic, bold and bold italic.". It may be
set or unset independently of the ITALIC bit. In most cases, if OBLIQUE is set, then ITALIC will
also be set, though this is not required.

5.2.7.21 usFirstCharindex

Format:

2-byte USHORT

Description:

5.2.7.22 us$LastCharindex

The minimum Unicode index (character code) in this font, according to the cmap subtable for
platform ID 3 and platform- specific encoding ID 0 or 1. For most fonts supporting Win-ANSI or
other character sets, this value would be 0x0020. This field cannot represent supplemeptary
character values (codepoints greater than OxFFFF). Fonts that support_Supplemeptary
characters should set the value in this field to OxFFFF if the minimum_index value|is a
supplementary character.

2-byte USHORT

The maximum Unicode index (character code) in this font, according to the cmap subtable for
platform ID 3 and encoding ID 0 or 1. This value depends on which character sets the| font
supports. This field cannot represent supplementary character values (codepoints greater|than
OxFFFF). Fonts that support supplementary characters should set the value in this field to
OxFFFF.

'ypoAscender
SHORT

The typographic ascender for.this font. Remember that this is not the same as the Ascendefr
value in the 'hhea' table, ~Ore good source for sTypoAscender in Latin based fonts is the
Ascender value from anAFM file. For CJK fonts see below.

The suggested usage for sTypoAscender is that it be used in conjunction with unitsPerEm {o
compute a typographically correct default line spacing. The goal is to free applications from
Macintosh orWindows-specific metrics which are constrained by backward compatibility

requirements. These new metrics, when combined with the character design widths, will allpw
applications to lay out documents in a typographically correct and portable fashion.

For.CJK (Chinese, Japanese, and Korean) fonts that are intended to be used for vertical wrjiting

(inaddition to horizontal writing), the required value for sTypoAscender is that which describes

Format:
Description:
5.2.7.23 s]
Format:
Description:
62

the top of the of the ideographic em-box. For example, if the ideographic em-box of the font
extends from coordinates 0,-120 to 1000,880 (that is, a 1000x1000 box set 120 design units
below the Latin baseline), then the value of sTypoAscender must be set to 880. Failing to
adhere to these requirements will result in incorrect vertical layout.

Also see the Recommendations clause 7 for more on this field.
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5.2.7.24 sTypoDescender

Format:

Description:

SHORT

22:2009(E)

The typographic descender for this font.. One good source for sTypoDescender in Latin based

fonts is the Descender value from an AFM file. For CJK fonts see below.

The suggested usage for sTypoDescender is that it be used in conjunction with unitsPerEm to
compute typographically correct default line spacing. The goal is to free applications from
Macintosh or Windows-specific metrics which are constrained by backward compatability

raauirements These-neaw maetrice whan combinedwith-tha charactar desianwidths
FeGtH-O MO tS—EeSe- W HEHHESWHER FoHReeWH—tHe-cHalaEte—aeSigh-Wiatn

will allow

5.2.7.25 sTypoLineGap

Format:

Desgription:

5.2.71.26 usWinAscent

Format:

Description:

applications to lay out documents in a typographically correct and portable fashjon:
For CJK (Chinese, Japanese, and Korean) fonts that are intended to be used fer-ve
(in addition to horizontal writing), the required value for sTypoDescender is that whi
the bottom of the ideographic em-box. For example, if the ideographic em-box of th
extends from coordinates 0,-120 to 1000,880 (that is, a 1000x1000 box set 120 des
below the Latin baseline), then the value of sTypoDescender must,beset to -120. F
adhere to these requirements will result in incorrect vertical layout,

Also see the Recommendations clause 7 for more on this field)

2-byte SHORT

The typographic line gap for this font. Remémber that this is not the same as the Li
in the 'hhea' table.

The suggested usage for usTypoLineGap is that it be used in conjunction with units
compute typographically correct default line spacing. Typical values average 7-10%
em. The goal is to free applications from Macintosh or Windows-specific metrics wh
constrained by backward compatability requirements (see clause 7, "Recommendat
OFF Fonts"). These new metrics, when combined with the character design widths,
applications to lay out décuments in a typographically correct and portable fashion.

2-byte USHORT

The ascender metric for Windows. For platform 3 encoding 0 fonts, it is the same as
Windows will clip the bitmap of any portion of a glyph that appears above this value
applications use this value to determine default line spacing. This is strongly discou
typographic ascender, descender and line gap fields in conjunction with unitsPerEm
used for this purpose. Developers should set this field keeping the above factors in

rtical writing
th describes
e font

gn units
ailing to

eGap value

PerEm to
of units per
ch are

ions for

will allow

yMax.

Some
raged. The

should be
mind.

If any clipping is unacceptable, then the value should be set to yMax

However, if a developer desires to provide appropriate default line spacing using thi

s field, for

those applications that continue to use this field for doing so (against OFF recommendations),

then the value should be set appropriately. In such a case, it may result in some gly
being clipped.
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5.2.7.27 usWinDescent

Format:

Description:

5.2.7.28 ulCodePageRange

ulCodePag
ulCodePag

Format:

Title:

Description:

Bit

64

2-byte USHORT

The descender metric for Windows. For platform 3 encoding O fonts, it is the same as -yMin.
Windows will clip the bitmap of any portion of a glyph that appears below this value. Some
applications use this value to determine default line spacing. This is strongly discouraged. The
typographic ascender, descender and line gap fields in conjunction with unitsPerEm should be
used for this purpose. Developers should set this field keeping the above factors in mind.

If any clipping is unacceptable, then the value should be set to yMin.

I—Ir\\un\lnr |'F 3 Hn\lnlnnnr desires-to nrr\\nrh:\ approprate rlnfcnull- line-spacing-usinrgthis Fu:lrl 'F r
Propr peey S

Range1 Bits 0-31
Range2 Bits 32-63

those apphcatlons that continue to use this field for doing so (against OFF recommendahons),
then the value should be set appropriately. In such a case, it may result in some glyph-bitmaps
being clipped.

32-bit unsigned long (2 copies) totaling 64 bits.
Code Page Character Range

This field is used to specify the code pages encompassed by the font file in the 'cmap' subtable
for platform 3, encoding ID 1 (Windows platformy). If the font file is encoding ID 0, then the
Symbol Character Set bit should be set. If the bit'is set (1) then the code page is considered
functional. If the bit is clear (0) then the code page is not considered functional. Each of the|bits
is treated as an independent flag and the'bits can be set in any combination. The determination
of "functional” is left up to the font designer, although character set selection should attempf to

be functional by code pages if at all.possible.

Symbol character sets have a‘special meaning. If the symbol bit (31) is set, and the font file
contains a 'cmap' subtable forplatform of 3 and encoding ID of 1, then all of the characters |in
the Unicode range 0xF000:- 0xFOFF (inclusive) will be used to enumerate the symbol chargcter
set. If the bit is not set, any characters present in that range will not be enumerated as a symbol
character set.

All reserved fields must be zero. Each long is in Big-Endian form.

Code Pa@v Description
252 Latin 1
250 Latin 2: Eastern Europe
1251 Cyrillic
1253 Greek
1254 Turkish
1255 Hebrew
1256 Arabic
1257 Windows Baltic
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8 1258 Vietnamese

9-15 Reserved for Alternate ANSI

16 874 Thai

17 932 JIS/Japan

18 936 Chinese: Simplified chars--PRC and Singapore
19 949 Korean Wansung

20 950 Chinese+Traditional-chars—-Taiwan-and-Hong-Kong
21 1361 Korean Johab

22-2§ Reserved for Alternate ANSI & OEM
29 Macintosh Character Set (US Roman)
30 OEM Character Set

31 Symbol Character Set

32-41 Reserved for OEM

48 869 IBM Greek

49 866 MS-DOS Russian

50 865 MS-DOS Nordic

51 864 Arabic

52 863 MS-DOS Canadian<French

53 862 Hebrew

54 861 MS-DQ@S Icelandic

55 860 MS:-DOS Portuguese

56 857 IBM Turkish

57 855 IBM Cyrillic; primarily Russian

58 852 Latin 2

59 775 MS-DOS Baltic

60 737 Greek; former 437 G

61 708 Arabic;-ASMO-708

62 850 WE/Latin 1

63 437 us

© ISO/IEC 2009 — All rights reserved
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5.2.7.29 sxHeight

Format:

Description:

SHORT

This metric specifies the distance between the baseline and the approximate height of non-

ascending lowercase letters measured in FUnits. This value would normally be specified by a

type designer but in situations where that is not possible, for example when a legacy font is
being converted, the value may be set equal to the top of the unscaled and unhinted glyph
bounding box of the glyph encoded at U+0078 (LATIN SMALL LETTER X). If no glyph is
encoded in this position the field should be set to 0.

5.2.7.30 s
Format:

Description:

This metric, if specified, can be used in font substitution: the xHeight value of one font can tl)e

scaled to approximate the apparent size of another.
CapHeight
SHORT

This metric specifies the distance between the baseline and the approximate height of
uppercase letters measured in FUnits. This value would normally 'be’ specified by a type
designer but in situations where that is not possible, for example/when a legacy font is bein
converted, the value may be set equal to the top of the unsealed and unhinted glyph bound
box of the glyph encoded at U+0048 (LATIN CAPITAL LEFTER H). If no glyph is encoded i
this position the field should be set to 0.

This metric, if specified, can be used in systems_that specify type size by capital height
measured in millimeters. It can also be used as.an alignment metric; the top of a drop capit
for instance, can be aligned to the sCapHeight metric of the first line of text.

5.2.7.31 usgDefaultChar

Format:

Description:

USHORT

Whenever a request is made for a character that is not in the font, Windows provides this dg
character. If the value of this field is zero, glyph ID 0 is to be used for the default character
otherwise this is the-Unicode encoding of the glyph that Windows uses as the default charaq
This field cannot represent supplementary character values (codepoints greater than OxFFF
and so applicatiohs are strongly discouraged from using this field.

5.2.7.32 u$BreakChar

Format:

USHORT

L&)

fault

ter.
F),

Description: This is the Unicode encoding of the glyph that Windows uses as the break character. The break
character is used to separate words and justify text. Most fonts specify 'space' as the break

66

character. This field cannot represent supplementary character values (codepoints greater
OxFFFF), and so applications are strongly discouraged from using this field.

than
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5.2.7.33 usMaxContext

For

mat: USHORT

Description: The maximum length of a target glyph context for any feature in this font. For example, a font

5.2.8 Font class parameters - see informative Annex B for details.

5.2.9 post - PostScript

This

inclugles data for the FontInfo dictionary entry and the PostScript namesof all the glyphs. For morg

which has only a pair kerning feature should set this field to 2. If the font also has a ligature
feature in which the glyph sequence 'f f i' is substituted by the ligature 'ffi', then this field should
be set to 3. This field could be useful to sophisticated line-breaking engines in determining how
far they should look ahead to test whether something could change that effect the line breaking.
For chaining contextual lookups, the length of the string (covered glyph) + (input sequence) +

Uaokahead saauencalshould ba caonsiderad
{1oeKaREaa-56H8R66-5HOtheBe-66RSIaerea-

table contains additional information needed to use TrueType or OEE fonts on PostScript printers. This

information about PostScript names, see the Adobe document Unicode and Glyph Names in the ipformative

reference 3 in the bibliography.

Tabl

True[l'ype data may also use Version 3.0. OFF fonts with{CFF data use Version 3.0 only.

The table begins as follows:
Type Name Description \\\
Fixed Version 0x00010000 for-version 1.0

Fixed italicAngle ltalic angle in counter-clockwise degrees from the vertical. Zero

FWo

e Versions 1.0, 2.0, and 2.5 refer to TrueType fonts and.OFF fonts with TrueType data. OFF fonts with

0x00020000. fob version 2.0
0x00025000 for version 2.5 (deprecated)
0x00030000 for version 3.0

for upright text, negative for text that leans to the right (forward).

d underlineP@sition This is the suggested distance of the top of the underline from
the baseline (negative values indicate below baseline).
The PostScript definition of this Fontlnfo dictionary key (the y
coordinate of the center of the stroke) is not used for historical
reasons. The value of the PostScript key may be calculated by

b 4 ol $h darlinaThial £ N 1 £ 1l
Stotracthg—arnr e ahaehhe T MeKReSS—rom—tne—varde— oS

field.

FWord underlineThickness  Suggested values for the underline thickness.

ULONG isFixedPitch Set to 0 if the font is proportionally spaced, non-zero if the font is

not proportionally spaced (i.e. monospaced).

ULONG minMemType42 Minimum memory usage when an OFF font is downloaded.

ULONG maxMemType42 Maximum memory usage when an OFF font is downloaded.
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ULONG minMemType1 Minimum memory usage when an OFF font is downloaded as a

Type 1 font.

ULONG maxMemType1 Maximum memory usage when an OFF font is downloaded as a

Type 1 font.

The last four entries in the table are present because PostScript drivers can do better memory management if
the virtual memory (VM) requirements of a downloadable OFF font are known before the font is downloaded.
This information should be supplied if known. If it is not known, set the value to zero. The driver will still work
but will be less efficient.

Maximum m
memory use
Runtime me
memory use

bMory usage is minimum memory usage plus maximum runtime memory use. Maximum runt
depends on the maximum band size of any bitmap potentially rasterized by the font scaler.
mory usage could be calculated by rendering characters at different point sizes and comparin

me

If the table v
below. Versi

5.29.1

brsion is 1.0 or 3.0, the table ends here. The additional entries for versions 2.Q>and 2.5 are sH
bn 4.0 is reserved to the specification published in the informative reference [7] of the bibliogn

own
aphy

Version 1.0

This TrueTy,
See the WG
glyphs. As g

5.2.9.2

pe-based font file contains exactly the 258 glyphs in the standard Macintosh TrueType font fil
| 4.0 Character Set in the informative reference 2 in the bibliography for a list of the Macintosk
result, the glyph names are taken from the system with no-storage required by the font.

W

Version 2.0

This is the VI:sion required by TrueType-based fonts to be used on Windows.

Type Name Description %
$
A\

USHORT numberOfGlyphs Number of(glyphs (this should be the same as

numGlyphs in 'maxp' table).
USHORT glypphNamelndex[numGlyphs]. This“is not an Offset, but is the ordinal number of

the glyph in 'post' string tables.
CHAR naes[numberNewGlyphs] Glyph names with length bytes [variable] (a Pascal

string).
This TrueType-based font-file contains glyphs not in the standard Macintosh set or the ordering of the glyphs
in the TrueType fontfile is non-standard (again, for the Macintosh). The glyph name array maps the glyphs in

this font to n
Macintosh st

amendex. If the name index is between 0 and 257, treat the name index as a glyph index in
andard order. If the name index is between 258 and 32767, then subtract 258 and use that tqg

index into th

p list of Pascal strings at the end of the table Thus a given font may map some of its glyphs t

the

D the

standard glyph names, and some to its own names.

Index numbers 32768 through 65535 are reserved for future use. If you do not want to associate a PostScript

name with a

5.2.9.3

This version

68

particular glyph, use index number 0 which points the name .notdef.

Version 2.5

of the 'post' table has been deprecated.
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5.29.4 Version 3.0

This version is used by OFF fonts with TrueType or CFF data. The version makes it possible to create a
special font that is not burdened with a large 'post' table set of glyph names.

This version specifies that no PostScript name information is provided for the glyphs in this font file. The
printing behavior of this version on PostScript printers is unspecified, except that it should not result in a fatal
or unrecoverable error. Some drivers may print nothing, other drivers may attempt to print using a default
naming scheme.

Windows makes use of the italic angle value in the ‘post’ table but does not actually require any glyph names
to begstored as Pascarl Strings.

5.3 TrueType outline tables
For QFF fonts based on TrueType outlines, the following tables are used:

TruelType Outlines Tables

Tag Name

cvt Control Value Table
fpgm Font program

glyf Glyph data

loca Index to location
prep CV Program

5.3.1 cvt - Control value table

This ftable contains a list of valuesthat can be referenced by instructions. They can be used, among other
things, to control characteristicsfor different glyphs. The length of the table must be an integral number of
FWQRD units.

Type D@?ﬂtion
N\

FWORDI[ n] List of n values referenceable by instructions. n is
the number of FWORD items that fit in the size of
the table.

5.3.2 fpgm - Font program

This table is similar to the CV Program, except that it is only run once, when the font is first used. It is used
only for FDEFs and IDEFs. Thus the CV Program need not contain function definitions. However, the CV
Program may redefine existing FDEFs or IDEFs.
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This table is optional.

Type Description

BYTE[n] Instructions. n is the number of BYTE items that fit
in the size of the table.

5.3.3 glyf + Glyf data

5.3.3.1 Table structure

This table cdntains information that describes the glyphs in the font in the TrueType outlin@format. Informiation
regarding th¢ rasterizer (scaler) refers to the TrueType rasterizer.

Each glyph begins with the following header:

Type Nape Description O\\v
C~

SHORT  numberOfContours If the number of contours is greater than or equal to Zero; this is a single glyph; if negative, this
is a composite glyph.

SHORT  xMin Minimum x for coordinate data.

SHORT  yM|n Minimum y for coordinate data.

SHORT  xMpx Maximum x for coordinate dafe:

SHORT  yMpx Maximum y for coordinate data.

NOTE The bounding rectangle from each-character is defined as the rectangle with a lower left corner of (xMin, yMin)

and an upper fight corner of (xMax, yMax)._JThe scaler will perform better if the glyph coordinates have been created such
that the xMin |s equal to the Isb. For example, if the Isb is 123, then xMin for the glyph should be 123. If the Isb is -12 then
the xMin should be -12. If the Isb is_O:then xMin is 0. If all glyphs are done like this, set bit 1 of flags field in the 'head' fable.

5.3.3.1.1 Simple glyphtdescription

This is the tgdble information needed if numberOfContours is greater than zero, that is, a glyph is not a
composite.

Type \‘ "ﬁame Description

USHORT endPtsOfContours[n] Array of last points of each contour; n is the number of contours.
USHORT instructionLength Total number of bytes for instructions.

BYTE instructions[n] Array of instructions for each glyph; n is the number of instructions.

See TrueType Instruction Set as listed in normative reference 3 in clause 2.

BYTE flags[n] Array of flags for each coordinate in outline; n is the number of flags.
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BYTE or SHORT

BYTE or SHORT yCoordinates| ]

NOTE

xCoordinates] ]
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First coordinates relative to (0,0); others are relative to previous point.

First coordinates relative to (0,0); others are relative to previous point.

point. The delta-x and delta-y vectors represent these (often small) changes in position.

Each flag is a single bit. Their meanings are shown below.

In the glyf table, the position of a point is not stored in absolute terms but as a vector relative to the previous

Flags Bit Description
On Clrve 0 If set, the point is on the curve; otherwise, it is off the curve.
x-Shqrt Vector 1 If set, the corresponding x-coordinate is 1 byte long. If not set, 2 bytes.
y-Shart Vector 2 If set, the corresponding y-coordinate is 1 byte long. If not set, 2 bytes.
Repept 3 If set, the next byte specifies the number of additional times'this set of flags is to be fepeated.
In this way, the number of flags listed can be smaller than.the number of points in a chpracter.
This x is same 4  This flag has two meanings, depending on how.the x-Short Vector flag is set. If x-Shert Vector
(Posifive x-Short Vector) is set, this bit describes the sign of the value, 'with 1 equalling positive and 0 negativeg. If the x-
Short Vector bit is not set and this bit is set,‘then the current x-coordinate is the sae as the
previous x-coordinate. If the x-Short Végtor bit is not set and this bit is also not set, the current
x-coordinate is a signed 16-bit delta.vector.
This y is same 5  This flag has two meanings {depending on how the y-Short Vector flag is set. If y-Short Vector
(Posifive y-Short Vector) is set, this bit describes the’sign of the value, with 1 equalling positive and 0 negativeg. If the y-
Short Vector bit is notsset'and this bit is set, then the current y-coordinate is the same as the
previous y-coordinate: If the y-Short Vector bit is not set and this bit is also not set, the current
y-coordinate is aSigned 16-bit delta vector.
Resefved 6  This bitis reserved. Set it to zero.
Resefved 7  This/bit is reserved. Set it to zero.
5.3.3.1.2 Composite glyph description
This fis the table information needed for composite glyphs (numberOfContours is -1). A composite|glyph starts
with fwo USHORT values ("flags" and "glyphindex," i.e. the index of the first contour in this compasite glyph);
the data‘then varies according to "flags").
Type Name Description
USHORT Flags component flag
USHORT glyphindex glyph index of component
VARIABLE Argument1 x-Offset for component or point number; type depends on bits 0 and 1 in component flags
VARIABLE Argument2 y-Offset for component or point number; type depends on bits 0 and 1 in component flags

Transformation Option
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The C pseudo-code fragment below shows how the composite glyph information is stored and parsed;

definitions fo
do {

r "flags" bits follow this fragment:

USHORT flags;

USHORT glyphindex;

if (flags & ARG_1_AND_2 ARE_WORDS) {
(SHORT or FWord) argument1;

(SHORT or FWord) argument2;

}else {
USHORT arg1and2; /* (arg1 << 8) | arg2 */
?f floae  \AME LIAV/E A _CSOALENT
flags- & WE—HAVE-A—SCALES

} 6

} 6

} while
if (flags
U9
B

NOTE

Argument1 g
latter case, t
number indig
after the last|

When argunm
1, the values
are describe

If the bit WE
almost +2. T]

The bit WE_|
could be ussg

These are th

Flags

The TrueType instruction set is available via normative referénce 3 in clause 2.

— 1
F2Dot14 scale; /* Format2.14 */

Ise if ( flags & WE_HAVE_AN_X AND_Y_SCALE ){
F2Dot14 xscale; /* Format 2.14 */
F2Dot14 yscale; /* Format2.14 */

Ise if (flags & WE_HAVE_A TWO_BY_TWO ){
F2Dot14 xscale; /* Format 2.14 */
F2Dot14 scale01; /* Format2.14 */
F2Dot14 scale10; /* Format2.14 */
F2Dot14 yscale; /* Format2.14 */

flags & MORE_COMPONENTS )
& WE_HAVE_INSTRY

BHORT numinstr

TE instrinuminstr]

nd argument2 can be either x and y offsets to be’added to the glyph or two point numbers. Ir
he first point number indicates the point that isto be matched to the new glyph. The second
ates the new glyph's "matched" point. Once a glyph is added, its point numbers begin directl
glyphs (endpoint of first glyph + 1).

ents 1 and 2 are an x and a y Offsetiinstead of points and the bit ROUND_XY _TO_GRID is g
0 in FUnits.

| HAVE_A SCALE is set, the scale value is read in 2.14 format-the value can be between -2
he glyph will be scale@\by this value before grid-fitting.

HAVE_A TWO (BY_ TWO allows for an interrelationship between the x and y coordinates. TH
d for 90-degree rotations, for example.

e constants*for the flags field:

N
<&

Bit Description

[a] If thig |

ARG_1_AND_P

ARE \WORDS

a-bvigs
Y 5

ARGS_ARE_XY_VALUES
ROUND_XY_TO_GRID

WE_HAVE_A_SCALE

RESERVED

MORE_COMPONENTS

WE_HAVE_AN_X_AND_Y_SCALE

72

1 If this is set, the arguments are xy values; otherwise, they are points.

2 For the xy values if the preceding is true.

3  This indicates that there is a simple scale for the component. Otherwise, scale = 1.0.
4  This bit is reserved. Set it to 0.

5 Indicates at least one more glyph after this one.

6  The x direction will use a different scale from the y direction.

the

et to

are rounded to those of the closest grid lines before they are added to the glyph. X and Y Offsets

S
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WE_HAVE_A_TWO_BY_TWO 7 Thereis a 2 by 2 transformation that will be used to scale the component.
WE_HAVE_INSTRUCTIONS 8  Following the last component are instructions for the composite character.
USE_MY_METRICS 9  If set, this forces the aw and Isb (and rsb) for the composite to be equal t

this original glyph. This works for hinted and unhinted characters.

OVERLAP_COMPOUND 10 Reserved

SCALED_COMPONENT_OFFSET 11 Reserved

UNSCALED_COMPONENT_OFFSET 12 Composite designed not to have the component Offset scaled.

o those from

The
circu
have
With
be e

NOTE

5.3.4 loca - Index to location

The
table]

By d
not fi
does
valug
no o

length of the glyph data ('glyf') table. The offsetsimtst be in ascending order with loca[n] <= loca[n

Most
'loca

Ther
entry

Shoi,

Type

USH

purpose of USE_MY_METRICS is to force the Isb and rsb to take on a desired value. For-€xg
mflex (U+00EF) is often composed of the circumflex and a dotless-i. In order to force theconi
the same metrics as the dotless-i, set USE_MY_METRICS for the dotless-i component’of th
put this bit, the rsb and Isb would be calculated from the hmtx entry for the composijte’(or wou
plicitly set with TrueType instructions).

E The behavior of the USE_MY_METRICS operation is undefined for rotated composite componer

oca table stores the Offsets to the locations of the glyphs in the font, relative to the beginning
. In order to compute the length of the last glyph element, there-is an extra entry after the last

efinition, index zero points to the "missing character," which' is the character that appears if g
bund in the font. The missing character is commonly, represented by a blank box or a spag
not contain an outline for the missing character, then the first and second Offsets should h3
. This also applies to any other character without\an outline, such as the space character. |
itlines, the offset loca[n] = loca[n+1]. In the particular case of the last glyph(s), loca[n] will

routines will look at the 'maxp' table to.determine the number of glyphs in the font, but the va
table should agree.

b are two versions of this table, the short and the long. The version is specified in the indexT(
in the 'head' table.

t version

Name C)\ lDescription
N\

DRT Offsets[n] The actual local Offset divided by 2 is stored. The value of n is numGlyphs + 1.
The value for numGlyphs is found in the 'maxp' table.

mple, an i-
posite to

b composite.
Id need to

ts.

of the glyf
valid index.

character is
e. If the font
ve the same
a glyph has
be equal the
+1].

lue in the

LocFormat

Long version

Type

Name Description

ULONG Offsets[n] The actual local Offset is stored. The value of n is numGlyphs + 1. The value for

numGlyphs is found in the 'maxp’ table.

NOTE The local Offsets should be long-aligned, i.e., multiples of 4. Offsets which are not long-aligned
degrade performance of some processors.
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5.3.5 prep - Control value program

The Control Value Program consists of a set of TrueType instructions that will be executed whenever the font
or point size or transformation matrix change and before each glyph is interpreted. Any instruction is legal in
the CV Program but since no glyph is associated with it, instructions intended to move points within a
particular glyph outline cannot be used in the CV Program. The name 'prep' is anachronistic (the table used to
be known as the Pre Program table).

Type Description

BYTE[n] Set of instructions executed whenever point size or font or transformation change. n is the
number of BYTE items that fit in the size of the table.

5.4 PostScript outline tables
For OFF fonjs based on PostScript outlines, the following tables are used:

Tag Name

CFF PostScript font program
(compact font format)

VORG Vertical Origin

It is strongly [recommended that CFF OpenType fonts that are used'for vertical writing include a Vertical Qrigin
('VORG') tajle.

5.4.1 CFF |- PostScript font program (Compact Font Format) table

This table cdntains a compact representation of a.RostScript Type 1, or CIDFont and is structured accord|ng
to Adobe Tgchnical Note #5176: "The Compact Font Format Specification" [5] and Adobe Technical Note
#5177: "Typé¢ 2 Charstring Format" [4].

Existing Trug¢Type fonts use a glyph indexto specify and access glyphs within a font, e.g. to index the loca
table and thereby access glyph data,in-the glyf table. This concept is retained in OFF PostScript fonts exgept
that glyph dgta is accessed through,the CharStrings INDEX of the CFF table.

5.4.2 VOR[ - Vertical origin table

This table sgecifies\thie y coordinate of the vertical origin of every glyph in the font.

This table mpay-b€ optionally present only in CFF OFF fonts. If present in TrueType OFF fonts it must be
ignored by font clients, just as any other unrecognized table would be. This is because this table is not needed
for TrueType OFF fonts: the Vertical Metrics ('vmtx') and Glyph Data ('glyf') tables in TrueType OFF fonts
provide all the information necessary to accurately calculate the y-coordinate of a glyph's vertical origin. See
the "Vertical Origin and Advance Height" in the 'vmtx' table specification for more details.

The 'vmtx' and Vertical Header ('vhea') tables continue to be required for all OFF fonts that support vertical
writing. Advance heights must continue to be obtained from the 'vmtx' table; that is the only place they are
stored.
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If a'VORG' table is present in a CFF OFF font, a font client may choose to obtain the y coordinate of a glyph's
vertical origin either:

1. directly from the 'VORG', or:

2. by first calculating the top of the glyph's bounding box from the CFF charstring data and then adding
to it the glyph's top side bearing from the 'vmtx' table.

The former method offers the advantage of increased accuracy and efficiency, since bounding box results
calculated from the CFF charstring as in the latter method can differ depending on the rounding decisions and
data types of the bounding box algorithm. The latter method provides compatibility for font clients who are

th £ b s APV /aY e Yall
el urmiavwdi'c UT Ul UINUUOT TIUL U SUPYPUITL UTC T VIUTANU .

Thud, the 'VORG' doesn't add any new font metric values per se; it simply improves accuracy-and|efficiency
for GFF OFF font clients, since the intermediate step of calculating bounding boxes from the CFF charstring is
rendered unnecessary.

See tlause 6 "OFF CJK Font Guidelines" for more information about constructing CJK (Chinese, Japanese,
and Korean) fonts.

Vertical Origin Table Format

Type Name Description \\\/
O
USHORT  majorVersion Major version (starting at 1). Set to 1.
USHORT  minorVersion Minor version (starting at 0). Sétto'0.
SHORT defaultVertOriginY The y coordinate of a.glyph's vertical origin, in the font's design

coordinate system, te be used if no entry is present for the glyph in
the vertOriginY Metrics array.

USHORT  numVertOriginYMetrics Number af\€lements in the vertOriginY Metrics array.

This s immediately followed by thé.vertOriginYMetrics array (if numVertOriginYMetrics is non-zer), which
has pumVertOriginYMetrics elenients of the following format:

Type Name . -Description
A
USHORT glyphindex Glyph index.
SHORT vertoriginY Y coordinate, in the font's design coordinate system, of the vertical

origin of glyph with index glyphindex.

This farray must be sorted by increasing glyphindex, and must not have more than one element with the same
glyphindex. In a size-optimized implementation, glyphs whose vertical origin's y coordinate equals
defaultVertOriginY will not have an entry in this array.

If all glyphs in a font share the same defaultVertOriginY value, the length of the 'VORG' table will be 8 bytes in
a size-optimized implementation, since the vertOriginYMetrics array will be absent.

Typically only the full-width Latin glyphs in an East Asian font will have entries in the vertOriginYMetrics array.
Glyphs rotated for vertical writing, as used in the Vertical Alternates and Rotation ('vrt2') feature, for example,
can take advantage of the default value if they are designed appropriately.
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In the following example of a complete 'VORG' table for a 1000-unit-em font, every glyph in the font is
specified as having a vertOriginY of 880 except for glyphs with glyph indexes 10, 12, and 13:

majorVersion =1

minorVersion =0

defaultVertOriginY =880

numVertOriginYMetrics=3

--- vertOriginYMetrics[index]=(glyphIindex,vertOriginY)
[0]=(10,889)

[11=(12,861)

[2]=(13,849)

5.5 Bitmap glyph tables

OFF fonts miay also contain bitmaps of glyphs, in addition to outlines. Hand-tuned bitmaps are especially
useful in OFF fonts for representing complex glyphs at very small sizes. If a bitmap for a particular size is
provided in g font, it will be used by the system instead of the outline when rendering the glyph.

NOTE ATM does not currently support hinted bitmaps in OFF fonts.)

Tag Name

EBDT Embedded bitmap data

EBLC Embedded bitmap location data
EBSC Embedded bitmap scaling data

5.5.1 EBDT - Embedded bitmap data table

5.51.1 Table structure

Three tables| are used to embed bitmaps.in'OFF fonts. They are the 'EBLC' table for embedded bitmap
locators, the|'EBDT' table for embeddéd;bitmap data, and the 'EBSC' table for embedded bitmap scaling
information.

OFF embedded bitmaps are also) called 'sbits' (for "scaler bitmaps"). A set of bitmaps for a face at a given| size
is called a stfike.

The 'EBLC' table identifies the sizes and glyph ranges of the sbits, and keeps Offsets to glyph bitmap data in
indexSubTalbles. The!EBDT' table then stores the glyph bitmap data, in a number of different possible fofmats.
Glyph metrigs information may be stored in either the 'EBLC' or 'EBDT' table, depending upon the

indexSubTalleland glyph bitmap data formats. The 'EBSC' table identifies sizes that will be handled by
Sca|ing up o er‘nling down other shit sizes

The 'EBDT' table begins with a header containing simply the table version number.

Type Name Description

FIXED version Initially defined as 0x00020000

The rest of the 'EBDT' table is a collection of bitmap data. The data can be in a number of possible formats,
indicated by information in the 'EBLC' table. Some of the formats contain metric information plus image data,
and other formats contain only the image data. Long word alignment is not required for these sub tables; byte
alignment is sufficient.
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There are also two different formats for glyph metrics: big glyph metrics and small glyph metrics. Big glyph
metrics define metrics information for both horizontal and vertical layouts. This is important in fonts (such as
Kaniji) where both types of layout may be used. Small glyph metrics define metrics information for one layout
direction only. Which direction applies, horizontal or vertical, is determined by the 'flags' field in the
bitmapSizeTable field of the 'EBLC' table.

bigGlyphMetrics

Type Name

BYT height

BYTH width

CHAR horiBearingX
CHAR horiBearingY
BYTH horiAdvance
CHAR vertBearingX
CHAR vertBearingY
BYTH vertAdvance

smallGlyphMetrics

Type Name $ -
I\@

BYTH height

BYTH width

CHAR BearingX

CHAR BearingY

BYTH Advance

5.5.1.2/,-Glyph bitmap data formats

The nine different formats currently defined for glyph bitmap data are listed and described below. Different
formats are better for different purposes.

In all formats, if the bitDepth is greater than 1, all of a pixel's bits are stored consecutively in memory, and all
of a row's pixels are stored consecutively.

NOTE Each of these formats can contain black/white or grayscale bitmaps depending on the setting of the bitDepth
field in the 'EBLC' table. For performance reasons, we recommend using a byte-aligned format for embedded bitmaps with
bitDepth of 8.
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5.5.1.2.1

Type

smallGlyphMet

VARIABLE

Format 1: small metrics, byte-aligned data

Name Description
rics smallMetrics Metrics information for the glyph
image data Byte-aligned bitmap data

Glyph bitmap format 1 consists of small metrics records (either horizontal or vertical depending on the
bitmapSizeTable 'flag' value in the 'EBLC' table) followed by byte aligned bitmap data. The bitmap data begins

with the mos
through sucg
row begins v

5.5.1.2.2
Type
smallGlyphMet

VARIABLE

Glyph bitma
data for a ne
each glyph n
more time to

5.5.1.2.3

5.5.1.2.4

NOTE G

5.5.1.2.5
Type

VARIABLE

Glyph bitma
data. This fo
information fi

t significant bit of the first byte corresponding to the top-left pixel of the bounding box, procee
eeding bits moving left to right. The data for each row is padded to a byte boundary, so.then
ith the most significant bit of a new byte. 1 bits correspond to black, and 0 bits to white.

Format 2: small metrics, bit-aligned data

Name Description

Fics small Metrics Metrics information for the glyph

image data Bit-aligned bitmap data

p format 2 is the same as format 1 except that the bitmap data is bit aligned. This means that
w row will begin with the bit immediately following the-ast bit of the previous row. The start of
nust be byte aligned, so the last row of a glyph may{require padding. This format takes a little
parse, but saves file space compared to format 1.

Format 3: (obsolete)

Format 4: metrics in EBLC, compressed data

yph bitmap format 4 is a compressed-format used by Macintosh platform in some of the East Asian fon
Format 5: metrics in EBLC, bit-aligned image data only
Name

Description

image data Bit-aligned bitmap data

rmat.is-for use with 'EBLC' indexSubTable format 2 or format 5, which will contain the metrics
pralkglyphs. 1t works well for Kanji fonts.

ding
ext

the

2

b format & is'similar to format 2 except that no metrics information is included, just the bit aligped

The rasterizer recalculates shit metrics for Format 5 bitmap data, allowing Windows to report correct ABC
widths, even if the bitmaps have white space on either side of the bitmap image. This allows fonts to store
monospaced bitmap glyphs in the efficient Format 5 without breaking Windows GetABCWidths call.

5.5.1.2.6

Type

bigGlyphMetric

VARIABLE

78

Format 6: big metrics, byte-aligned data

Name Description
S bigMetrics Metrics information for the glyph
image data Byte-aligned bitmap data
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Glyph bitmap format 6 is the same as format 1 except that is uses big glyph metrics instead of small.

5.5.1.2.7 Format7: big metrics, bit-aligned data

Type Name Description
bigGlyphMetrics  bigMetrics Metrics information for the glyph
VARIABLE image data Bit-aligned bitmap data

Glyp DItMap 1ormat 7 1S the Salme as 10rmdtl £ except that IS Uses DIg glypn metrics Instead or sm

5.5.1.2.8 ebdtComponent; array used by Formats 8 and 9

Type Name Description

USHORT glyphCode Component glyph code
CHAR xOffset Position of component left
CHAR yOffset Position of component top

The component array, used by Formats 8 and 9, contains the glyph code of the component, which can be
looked up in the 'EBLC' table, as well as xOffset and yOffset values which tell where to position thg top-left
corngr of the component in the composite. Nested composites (a composite of composites) are allowed, and
the number of nesting levels is determined by implementation stack space.

5.5.1.2.9 Format 8: small metrics, component,data

Type Name Description

smallGlyphMetrics ~ smallMetrics Metrics information for the glyph
BYTH pad Pad to short boundary
USHORT numComponents Number of components

ebdtGomponent componentArray[n] Glyph code, Offset array

5.5.1.2.10 Format 9: big metrics, component data

Type Name Description
bigGlyphMetrics  bigMetrics Metrics information for the glyph
USHORT numComponents Number of components

ebdtComponent  componentArray[n] Glyph code, Offset array

Glyph bitmap formats 8 and 9 are used for composite bitmaps. For accented characters and other composite
glyphs it may be more efficient to store a copy of each component separately, and then use a composite
description to construct the finished glyph. The composite formats allow for any number of components, and
allow the components to be positioned anywhere in the finished glyph. Format 8 uses small metrics, and
format 9 uses big metrics.
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5.5.2 EBLC — Embedded bitmap location table

5.5.2.1

Table structure & data types

Three tables are used to embed bitmaps in OFF fonts. They are the 'EBLC' table for embedded bitmap
locators, the 'EBDT' table for embedded bitmap data, and the 'EBSC' table for embedded bitmap scaling
information. OFF embedded bitmaps are called 'sbits' (for "scaler bitmaps"). A set of bitmaps for a face at a
given size is called a strike.

The 'EBLC' table identifies the sizes and glyph ranges of the sbits, and keeps Offsets to glyph bitmap data in

indexSubTa

les. The 'EBDT' table then stores the glyph bitmap data. also in a number of different possible

formats. Gly
indexSubTa
or scaling dg

The 'EBLC' table begins with a header containing the table version and number of strikes. An OFF font may
more strikes embedded in the 'EBDT' table.

have one or

eblcHeader
Type
FIXED

ULONG

The eblcHeg

indicates the

bitmapSize]
Type
ULONG
ULONG
ULONG
ULONG
sbitLineMetric]

sbhitLineMetrid]

Name

version

numsSizes

bh metrics information may be stored in either the 'EBLC' or 'TEBDT' table, depending uponcthe
ple and glyph bitmap formats. The 'EBSC' table identifies sizes that will be handled by scaling
wn other sbit sizes.

der is followed immediately by the bitmapSizeTable array(s). The numSizes in the eblcHeadegr
number of bitmapSizeTables in the array. Each-strike is defined by one bitmapSizeTable.

[able

Name

indexSubTableArrayOffset

indexTablesSize

numberOfindexSubFables

colorRef

Hori

Vert

Description

initially defined as 0x00020000

Number of bitmapSizeTables

up

Description-\ "~

Offset‘tAo index subtable from beginning of EBLC.

number of bytes in corresponding index subtables and array
an index subtable for each range or format change

not used; set to 0.

line metrics for text rendered horizontally

line metrics for text rendered vertically

USHORT
USHORT
BYTE
BYTE

BYTE

CHAR

80

StartGlyphindex
endGlyphindex
ppemX
ppemY

bitDepth

Flags

fowestgtypiTindex for thissize
highest glyph index for this size
horizontal pixels per Em
vertical pixels per Em

the Windows rasterizer supports the following bitDepth values, as described below: 1,
2,4, and 8.

vertical or horizontal (see bitmapFlags)
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The indexSubTableArrayOffset is the offset from the beginning of the 'EBLC' table to the indexSubTableArray.
Each strike has one of these arrays to support various formats and discontiguous ranges of bitmaps. The
indexTablesSize is the total number of bytes in the indexSubTableArray and the associated indexSubTables.
The numberOfindexSubTables is a count of the indexSubTables for this strike.

5.5.2.2 Description of table entries

The horizontal and vertical line metrics contain the ascender, descender, linegap, and advance information for
the strike. The line metrics format is described in the following table:

sbitlrineMetries

Type Name

CHAR Ascender

CHAR Descender

BYTH widthMax

CHAR caretSlopeNumerator

CHAR caretSlopeDenominator

CHAR caretOffset

CHAR minOriginSB

CHAR minAdvanceSB

CHAR maxBeforeBL

CHAR minAfterBL

CHAR Pad1

CHAR Pad2

The ¢aret slopéydetermines the angle at which the caret is drawn, and the Offset is the number of |pixels (+ or -
) to move thexcaret. This is a signed char since we are dealing with integer metrics. The minOriginSB,
minAdvanceSB , maxBeforeBL, and minAfterBL are described in the diagrams below. The main nged for
thes¢ numbers is for scalers that may need to pre-allocate memory and/or need more metric information to

position glyphs. All of the Tine metrics are one byte in Tength. The Tine metrics are not used directly by the
rasterizer, but are available to clients who want to parse the 'EBLC' table.

The startGlyphindex and endGlyphindex describe the minimum and maximum glyph codes in the strike, but a
strike does not necessarily contain bitmaps for all glyph codes in this range. The indexSubTables determine
which glyphs are actually present in the 'EBDT' table.

The ppemX and ppemY fields describe the size of the strike in pixels per Em. The ppem measurement is
equivalent to point size on a 72 dots per inch device. Typically, ppemX will be equal to ppemY for devices with
'square pixels'. To accommodate devices with rectangular pixels, and to allow for bitmaps with other aspect
ratios, ppemX and ppemY may differ.
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The bitDepth field is used to specify the number of levels of gray used in the embedded bitmaps. The
Windows rasterizer v.1.7 or greater support the following values.

bitDepth

Value Description

1 Black/white

2 4 levels of gray

4 16 levels of gray

8 256 levels of gray
The 'flags' b

/te contains two bits to indicate the direction of small glyph metrics: horizontal.er vertical. The
remaining biis are reserved.

Bitmap Flags

Type Name Description

CHAR 0x01 Horizontal

CHAR 0x02 Vertical
The colorRe

and bitDepth fields are reserved for future enhancements. For monochrome bitmaps they should
have the valuies colorRef=0 and bitDepth=1.

Y axis e B i OriginSB = Minirmum of
A F (hariBearing )

M rinddvance 58 = Minimum of
(hor advance -vert Bearing X+height)

rmaxBefore BL

B maxBeforeBL = Maxirmurm of
(wertBearingx))
il

B rrin&fterBL = Minirmurn of
(hariBearing™ - width)

rrinAfterBL

—~ 4 !
WlinQrigins8  WinAdvance 56

Figure 1 — Horizontal text
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¥ ais h B VinCriginSB = Minimurm of
rvertBearing)

M minAdvancesSB = Mnimumof
rwert.advance -{vertBearning Y +height)

—

Mlin Cirigin =B

B rraxBeforeBL = Maximurm of
Pwert Bearing)

-

B rinATerBL = Trirmurn of
rwertBearing - width)

MinAdvahcesE

| 4

| 4 - b |
triax Before BL rrindfter BL

Figure 2 — Vertical text

Assqciated with the image data for every glyph in a strike is a set of glyphimetrics. These glyph mgtrics
descfibe bounding box height and width, as well as side bearing and@dvance width information. The glyph
metr|cs can be found in one of two places. For ranges of glyphs (nét'necessarily the whole strike) whose
metr{cs may be different for each glyph, the glyph metrics are stored along with the glyph image dgta in the
'EBOT' table. Details of how this is done is described in 'TEBDT'.\For ranges of glyphs whose metrics are
identical for every glyph, we save significant space by storing-a single copy of the glyph metrics in|the
indexSubTable in the 'EBLC'.

Therg are also two different formats for glyph metriés:=-big glyph metrics and small glyph metrics. Big glyph

metr|cs define metrics information for both horizontal and vertical layouts. This is important in font$ (such as
Kanij{) where both types of layout may be used:*Small glyph metrics define metrics information for jone layout
direction only. Which direction applies, horizantal or vertical, is determined by the 'flags' field in the
bitmapSizeTable.

bigGlyphMetrics

Type Name . (O
N\

BYTH Height

BYTH Width

CHAR horiBearingX

CHAR hariBearingY

BYTE horiAdvance

CHAR vertBearingX

CHAR vertBearingY

BYTE vertAdvance
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smallGlyphMetrics

Type Name
BYTE Height
BYTE Width
CHAR BearingX
CHAR BearingY
BYTE Advance

The following diagram illustrates the meaning of the glyph metrics.

Horizontal Glyph Metrics

Vertical Glyph Metrics
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The bitmapSizeTable for each strike contains the Offset to an array of indexSubTableArray elements. Eagh

Figure 3 — Glyph metrics

element desgribes a glyph code-range and an Offset to the indexSubTable for that range. This allows a strike

to contain mltiple glyph cede-ranges and to be represented in multiple index formats if desirable.

indexSubTgbleArray

Type Name Description

USHORT firstGlyphlndex first glyph code of this range

USHORT lastGlyphIndex last glyph code of this range
(inclusive)

ULONG additionalOffset add to indexSubTableArrayOffset to

TolndexSubtable

get Offset from beginning of 'EBLC'

After determining the strike, the rasterizer searches this array for the range containing the given glyph code.

When the range is found, the additionalOffsetTolndexSubtable is added to the indexSubTableArrayOffset to
get the Offset of the indexSubTable in the 'EBLC'.

84
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The first indexSubTableArray is located after the last bitmapSizeSubTable entry. Then the indexSubTables for
the strike follow. Another indexSubTableArray (if more than one strike) and its indexSubTables are next. The

'EBL

C' continues with an array and indexSubTables for each strike.

We now have the Offset to the indexSubTable. All indexSubTable formats begin with an indexSubHeader
which identifies the indexSubTable format, the format of the 'EBDT' image data, and the Offset from the
beginning of the 'EBDT' table to the beginning of the image data for this range.

d type of

indexSubHeader

Type Name Description

USHORT indexFormat format of this indexSubTable

USHORT imageFormat format of 'EBDT' image data

ULONG imageDataOffset Offset to image data in 'EBDT' table

Therg are currently five different formats used for the indexSubTable, depending upon the size an

bitmap data in the glyph code range.

The ¢hoice of which indexSubTable format to use is up to the font manufacturer, but should be made with the

aim

diffeq from each other in bounding box height, width, side bearings or advance - must use format 1

f minimizing the size of the font file. Ranges of glyphs with variable metrics - that is, where g

Ranges of glyphs with constant metrics can save space by using format 2 or 5, which keep a sing

the metrics information in the indexSubTable rather than atopy per glyph in the 'EBDT' table. In s
mongspaced fonts it makes sense to store extra white space around some of the glyphs to keep 3

yphs may
,3o0r4.

e copy of
ome

Il metrics

idenfjcal, thus permitting the use of format 2 or 5.

Strugtures for each indexSubTable format are listéd below.

indexkSubTable1: variable metrics glyphs‘with 4 byte Offsets

Type Name De@&@ion
S

indexSubHeader  header header info

ULONIG OffsetArrayf] OffsetArray[glyphlndex]+
imageDataOffset=glyphData
sizeOfArray=
(lastGlyph-firstGlyph+1)+1+1
pad if needed

indexSubTable2: all glyphs have identical metrics

Type Name Description

indexSubHeader  header header info

ULONG imageSize all the glyphs are of the same size

bigGlyphMetrics bigMetrics all glyphs have the same metrics; glyph data may be compressed,
byte-aligned, or bit-aligned
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indexSubTable3: variable metrics glyphs with 2 byte Offsets

Type Name Description

indexSubHeader  header header info

USHORT OffsetArray][] OffsetArray[glyphindex]
+imageDataOffset= glyphData
sizeOfArray=

(lastGlyph-firstGlyph+1)+1+1 pad if needed

indexSubTgble4: variable metrics glyphs with sparse glyph codes

Type Name Description

indexSubHeadpr  header header info

ULONG numGlyphs array length

codeOffsetPair glyphArrayf[] one per glyph; sizeOfArray=numGlyphs+1
codeOffsetPpir:
used by indgxSubTable4

Type Name Description

USHORT glyphCode code of glyph present

USHORT Offset location in EBDT

indexSubTalple5: constant metrics glyphs with.sparse glyph codes

Type Name Description

indexSubHeadgr  header header info

ULONG imageSize all glyphs have the same data size

bigGlyphMetrigs bigMetrics all glyphs have the same metrics

ULONG num&lyphs array length

USHORT glyphCodeArray(] one per glyph, sorted by glyph code; sizeOfArray=numGlyphs

The size of the 'EBDT' image data can be calculated from the indexSubTable information. For the constant
metrics formats (2 and 5) the image data size is constant, and is given in the imageSize field. For the variable
metrics formats (1, 3, and 4) image data must be stored contiguously and in glyph code order, so the image
data size may be calculated by subtracting the Offset for the current glyph from the Offset of the next glyph.
Because of this, it is necessary to store one extra element in the OffsetArray pointing just past the end of the
range's image data. This will allow the correct calculation of the image data size for the last glyph in the range.

Contiguous, or nearly contiguous, ranges of glyph codes are handled best by formats 1, 2, and 3 which store
an Offset for every glyph code in the range. Very sparse ranges of glyph codes should use format 4 or 5 which
explicitly call out the glyph codes represented in the range. A small number of missing glyphs can be
efficiently represented in formats 1 or 3 by having the Offset for the missing glyph be followed by the same
Offset for the next glyph, thus indicating a data size of zero.
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The only difference between formats 1 and 3 is the size of the OffsetArray elements: format 1 uses ULONG's
while format 3 uses USHORT's. Therefore format 1 can cover a greater range (> 64k bytes) while format 3
saves more space in the 'EBLC' table. Since the OffsetArray elements are added to the imageDataOffset base
address in the indexSubHeader, a very large set of glyph bitmap data could be addressed by splitting it into
multiple ranges, each less than 64k bytes in size, allowing the use of the more efficient format 3.

The 'EBLC' table specification requires double word (ULONG) alignment for all subtables. This occurs
naturally for indexSubTable formats 1, 2, and 4, but may not for formats 3 and 5, since they include arrays of
type USHORT. When there are an odd number of elements in these arrays it is necessary to add an extra
padding element to maintain proper alignment.

5.5.2.3 EBSC - Embedded bitmap scaling table

The [EBSC' table provides a mechanism for describing embedded bitmaps which are created by scaling other
embe¢dded bitmaps. While this is the sort of thing that outline font technologies were invented to ayoid, there
are dases (small sizes of Kanji, for example) where scaling a bitmap produces a moredegible fontjthan scan-
converting an outline. For this reason the 'EBSC' table allows a font to define a bitmap’strike as a scaled
versipn of another strike.

The [EBSC' table begins with a header containing the table version and number of strikes.

ebsgHeader

Type Name Description %\J :
¢\

FIXED version initially defined as 0x00020000

ULONG numSizes

The gbscHeader is followed immediately by the bitmapScaleTable array. The numSizes in the ebgcHeader
indichtes the number of bitmapScaleTables in thearray. Each strike is defined by one bitmapScalgTable.

bitmppScaleTable

N
Type Name Dfa?(gr\'@on
sbitLineMetrics  Hori liné metrics
sbitLineMetrics  vert line metrics
BYTH ppemX target horizontal pixels per Em
BYTH ppemY target vertical pixels per Em
BYTH substitutePpemX use bitmaps of this size
BYTH substitutePpemY. use-bitmaps-of this-size

The line metrics have the same meaning as those in the bitmapSizeTable, and refer to font wide metrics after
scaling. The ppemX and ppemY values describe the size of the font after scaling. The substitutePpemX and
substitutePpemY values describe the size of a strike that exists as an sbit in the 'EBLC' and 'EBDT', and that
will be scaled up or down to generate the new strike.

Notice that scaling in the x direction is independent of scaling in the y direction, and their scaling values may
differ. A square aspect-ratio strike could be scaled to a non-square aspect ratio. Glyph metrics are scaled by
the same factor as the pixels per Em (in the appropriate direction), and are rounded to the nearest integer
pixel.
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5.6 Optional tables

Tag Name

DSIG Digital signature

gasp Grid-fitting/Scan-conversion
hdmx Horizontal device metrics
kern Kerming

LTSH Linear threshold data
PCLT PCL 5 data

VDMX Vertical device metrics
vhea Vertical Metrics header
vmtx Vertical Metrics

5.6.1 DSIG - Digital signature table

The DSIG taple contains the digital signature of the OFF font. Signature formats are widely documented gnd
rely on a key pair architecture. Software developers, orpublishers posting material on the Internet, create
signatures uging a private key. Operating systems or.applications authenticate the signature using a publi
key.

O

The W3C and major software and operating system developers have specified security standards that
describe signature formats, specify secure ¢ollections of web objects, and recommend authentication
architecture.|OFF fonts with signatures.-will'support these standards.

OFF fonts offer many security features:

e Operating systems and-browsing applications can identify the source and integrity of font files befpre
using them,

e Fonfdevelopers-can specify embedding restrictions in OFF fonts, and these restrictions cannot b¢
altened in a-font signed by the developer.

The enforcemént-of signatures is an administrative policy, enabled by the operating system. Windows will
soon require%mmmmrmmm

users and administrators the ability to screen out unsigned objects obtained on-line, including web pages,
fonts, graphics, and software components.

Anyone can obtain identity certificates and encryption keys from a certifying agency, such as Verisign or
GTE's Cybertrust, free or at a very low cost.
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The DSIG table is organized as follows. The first portion of the table is the header:
DSIG Header
Type Name Description
ULONG ulVersion Version number of the DSIG table (0x00000001)
USHORT usNumSigs Number of signatures in the table
USHORT usFlag permission flags
Bit 0: cannot be resigned
Bits 1-7: Reserved (Set to 0)
The version of the DSIG table is expressed as a ULONG, beginning at 0. The version_ of the DSIG table
currgntly used is version 1 (0x00000001).
Pernjission bit 0 allows a party signing the font to prevent any other parties from also signing the fpnt (counter-
signatures). If this bit is set to zero (0) the font may have a signature applied over the existing digital
signature(s). A party who wants to ensure that their signature is the last\sighature can set this bit.
The PSIG header information is followed by entries for each of the(signatures in the table specifyihg format
and Dffset information:
Format/Offset Table
Type Name Description
ULONG ulFormat format of the signature
ULONG ulLength Length of signature in bytes
ULONG ulOffset Offset to-the signature block from the beginning of the table
This information is then followed by one or more signature blocks:
Signature Block
Type Name Description
USHORT usReserved1 Reserved for later use; 0 for now
USHORT usReserved2 Reserved for later use; 0 for now
ULONG cbSignature Length (in bytes) of the PKCS#7 packet in pbSignature
BYTE [] bSignature PKCS#7 packet

The format identifier specifies both the format of the signature object, as well as the hashing algorithm used to
create and authenticate the signature. Currently only one format is defined. Format 1 supports PKCS#7
signatures with X.509 certificates and counter-signatures, as these signatures have been standardized for use

by th

e W3C with the participation of numerous software developers.

For more information about PKCS#7 signatures see [10]

For more information about counter-signatures, see [11]

© IS0

/IEC 2009 — All rights reserved

89


https://iecnorm.com/api/?name=e18e9488eaa01adc43fb415b99989571

ISO/IEC 14496-22:2009(E)

Format 1: For whole fonts, with either TrueType outlines and/or CFF data

PKCS#7 or PKCS#9. The signed content digest is created as follows:

1. If there is an existing DSIG table in the font,

1. Remove DSIG table from font.

2. Remove DSIG table entry from sfnt Table Directory.

3. Adjust table Offsets as necessary.

2. Hash the full stream of bytes using a secure one-way hash (such as MD5) to create the content

3. Creg
4. Crese
5. Add
6. Add
7. Rec
Prior to signi
e The
e Givg
e The
e The
e The

e [f theg tables are sorted by Offset, then for all tables i (where index 0 means the the table with the

sSma|
word

e The
e The

e The

. £e70 OUl the Tlle CheCKsUurm In the nead table.

b. Add the usFlag (reserved, set at 1 for now) to the stream of bytes

te the PKCS#7 signature block using the content digest.

te a new DSIG table containing the signature block.

the DSIG table to the font, adjusting table Offsets as necessary.

a DSIG table entry to the sfnt Table Directory.

blculate the checksum in the head table.

ng a font file, ensure that all the following attributes are true.

magic number in the head table is correct.

n the number of tables value in the Offset tabile, the other values in the Offset table are cons
tags of the tables are ordered alphabetically and there are no duplicate tags.

Offset of each table is a multiple of)4. (That is, tables are long word aligned.)

first actual table in the file comes immediately after the directory of tables.

lest Offset), Offset[il+ Length[i] <= Offset[i+1] and Offset[i] + Length[i] >= Offset[i+1]-3. In o
s, the tables do nat.overlap, and there are at most 3 bytes of padding between tables.

pad bytes between tables are all zeros.

Offset of\the last table in the file plus its length is not greater than the size of the file.

checksums of all tables are correct.

igest.

stent.

ther

e The

head table's checkSumAdjustment field is correct.

Signatures for TrueType Collections

The DSIG ta

ble for a TrueType Collection (TTC) must be the last table in the TTC file. The Offset and

checksum to the table is put in the TTCHeader (version 2). Signatures of TTC files are expected to be Format
1 signatures.

The signature of a TTC file applies to the entire file, not to the individual fonts contained within the TTC.
Signing the TTC file ensures that other contents are not added to the TTC.

Individual fonts included in a TrueType collection should not be individually signed as the process of making

the TTC cou

90

Id invalidate the signature on the font.
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5.6.2 gasp — Grid-fitting and scan conversion procedure

This table contains information which describes the preferred rasterization techniques for the typeface when it
is rendered on grayscale-capable devices. This table also has some use for monochrome devices, which may
use the table to turn off hinting at very large or small sizes, to improve performance.

At very small sizes, the best appearance on grayscale devices can usually be achieved by rendering the
glyphs in grayscale without using hints. At intermediate sizes, hinting and monochrome rendering will usually
produce the best appearance. At large sizes, the combination of hinting and grayscale rendering will typically

prod

uce the best appearance.

If th

gasp table IS not present In a typerace, the rasierizZer may apply detault ruies 1o declde no

the dlyphs on grayscale devices.

The gasp' table consists of a header followed by groupings of 'gasp' records:

gasp Table

Type Name Description b‘bZJ
N

USHORT version Version number (set to 0 or 1)

USHORT numRanges Number of records to follow

GASIPRANGE gaspRange[numRanges] Sorted by ppem

EacH GASPRANGE record looks like this:

Type Name Description 5\\)
9
USHORT rangeMaxPPEM Upper limit of range, in PPEM
USHORT rangeGaspBehavior  Flags describing desired rasterizer behavior.

Therg are two flags for the rangeGaspBehavior flags:

Flag &hiﬂ‘g’

N
GASH DOGRAY Use grayscale rendering
GASH_GRIDFIT Use gridfitting

GASH _SYMMETRIC_SMOOTHING Use smoothing along multiple axes with ClearType®

Only supported in version 1 of 'gasp' table

GASH_SYMMETRIC GRIDFIT Use gridfitting with ClearType symmetric smoothing

© ISO/IEC 2009 — All rights reserved
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The set of bit flags may be extended in the future. The first two bit flags operate independently of the following
two bit flags. If font smoothing is enabled, then the first two bit flags are used. If ClearType is enabled, then
the following two bit flags are used. The seven currently defined values of rangeGaspBehavior would have the
following uses:

Flag Value Meaning
GASP_DOGRAY 0x0002  small sizes, typically ppem<9
GASP_GRIDFIT 0x0001  medium sizes, typically 9<=ppem<=16

GASP_DOGRAY|GASP_GRIDFIT 0x0003 large sizes, typically ppem>16

GASP_SYMMHTRIC_GRIDFIT 0x0004 typically always enabled

GASP_SYMMHTRIC_SMOOTHING 0x0008 larger screen sizes, typically ppem>15, most commonly
used with the gridfit flag.

GASP_SYMMHTRIC_SMOOTHING | 0x000C Large screen sizes, typically ppem>15
GASP_ SYMMETRIC_GRIDFIT

(neither) 0x0000 optional for very large sizes, typically ppem>2048

The records|in the gaspRange[] array must be sorted in order of increasing.fangeMaxPPEM value. The Igst
record should use OxFFFF as a sentinel value for rangeMaxPPEM and(should describe the behavior desifed

at all sizes Igrger than the previous record's upper limit. If the only,entry in 'gasp' is the OxFFFF sentinel value,
the behavior|described will be used for all sizes.

Sample 'gagp’ table

Flag Value Font Smoothing Meaning \\g\‘o :\:/II::;LY;e with Symmetric Smoothing

version 0x0001

numRanges 0x0004

Range[0], Flag 0x0008 ppems=8,\grayscale only ppem<=8, symmetric ClearType only
0x000a

Range[1], Flag 0x0010 9<=ppem<=16, gridfit only 9<=ppem<=16, symmetric gridfit only
0x0005

Range[2], Flag 0x0013 17<=ppem<=19, gridfit and grayscale  17<=ppem<=19, symmetric gridfit
0x0007

Range[3], Flag | QX FFF 20<=ppem, gridfit and grayscale 20<=ppem, symmetric gridfit and
0x000F symmetrie-smeething

5.6.3 hdmx - Horizontal device metrics

The hdmx table relates to OFF fonts with TrueType outlines. The Horizontal Device Metrics table stores
integer advance widths scaled to particular pixel sizes. This allows the font manager to build integer width
tables without calling the scaler for each glyph. Typically this table contains only selected screen sizes. This
table is sorted by pixel size. The checksum for this table applies to both subtables listed.

NOTE For non-square pixel grids, the character width (in pixels) will be used to determine which device record to use.
For example, a 12 point character on a device with a resolution of 72x96 would be 12 pixels high and 16 pixels wide. The
hdmx device record for 16 pixel characters would be used.

92 © ISO/IEC 2009 — All rights reserved


https://iecnorm.com/api/?name=e18e9488eaa01adc43fb415b99989571

ISO/IEC 14496-22:2009(E)

If bit 4 of the flag field in the 'head' table is not set, then it is assumed that the font scales linearly; in this case
an 'hdmx' table is not necessary and should not be built. If bit 4 of the flag field is set, then one or more glyphs
in the font are assumed to scale nonlinearly. In this case, performance can be improved by including the
'hdmx' table with one or more important DeviceRecord's for important sizes. Please see clause 7
"Recommendations for OFF Fonts" for more detail.

The table begins as follows:

hdmx Header

Type Name Description

USHORT version Table version number (0)

SHORT numRecords Number of device records.

LONG sizeDeviceRecord Size of a device record, long aligned.
DevigeRecord  records[numRecords] Array of device records.

Each DeviceRecord for format O looks like this.

Device Record

Type Name Description

BYTH pixelSize Pixel size for following widthis(as ppem).

BYTH maxWidth Maximum width.

BYTH widths[numGlyphs] Array of widths’(numGlyphs is from the 'maxp' table).

EacHh DeviceRecord is padded with\0's to make it long word aligned.

Each Width value is the width ‘of’the particular glyph, in pixels, at the pixels per em (ppem) size listed at the
startjof the DeviceRecord.

The ppem sizes are measured along the y axis.

5.6.4 kern - Kerning

currgntly, no system level support for kerning (other than returning the kern pairs and kern values)| OFF fonts
t table.

The kerning:table contains the values that control the intercharacter spacing for the glyphs in a f01t. There is

containing CFF outlines are not supported by the 'kern' table and must use the 'GPOS' OFF Layo

Each subtable varies in format, and can contain information for vertical or horizontal text, and can contain
kerning values or minimum values. Kerning values are used to adjust inter-character spacing, and minimum
values are used to limit the amount of adjustment that the scaler applies by the combination of kerning and
tracking. Because the adjustments are additive, the order of the subtables containing kerning values is not
important. However, tables containing minimum values should usually be placed last, so that they can be used
to limit the total effect of other subtables.
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The kerning table in the OFF font file has a header, which contains the format number and the number of
subtables present, and the subtables themselves.

Type Field Description
USHORT version Table version number (0)
USHORT nTables Number of subtables in the kerning table.

Kerning subtables will share the same header format. This header is used to identify the format of the
subtable and the kind of information it contains:

Type Field Description

USHORT version Kern subtable version number (0)

USHORT length Length of the subtable, in bytes (including this header).
USHORT coverage What type of information is contained in this table.

The coveragg field is divided into the following sub-fields, with sizes given ih-bits:

Sub-field Bits #'s Size Description 6\ .
horizontal 0 1 1 if table has horizontal data, 0 if vertical.
minimum 1 1 If this bit is set to 1, the table has mjnimum values. If set to 0, the table

has kerning values.

cross-stream |2 1 If set to 1, kerning is pefpendicular to the flow of the text.

If the text is normally written horizontally, kerning will be done in the up
and down diregtions. If kerning values are positive, the text will be
kerned upwards; if they are negative, the text will be kerned
downwards.

If,the text is normally written vertically, kerning will be done in the left
and right directions. If kerning values are positive, the text will be
kerned to the right; if they are negative, the text will be kerned to the
left.

The value 0x8000 in the kerning data resets the cross-stream kerning
back to 0.

override & 1 If this bit is set to 1 the value in this table should replace the value
currently being accumulated.

reserved1 4-7 4 Reserved. This should be set to zero.

format 8-15 8 Format of the subtable. Only formats 0 and 2 have been defined.
Formats 1 and 3 through 255 are reserved for future use.
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Format 0
This is the only format that will be properly interpreted by Windows and OS/2.

This subtable is a sorted list of kerning pairs and values. The list is preceded by information which makes it
possible to make an efficient binary search of the list:

Type Field Description
USHORT nPairs This gives the number of kerning pairs in the table.
USHORT searchRange The largest power of two less than or equal to the value of nPairs,

multiplied by the size in bytes of an entry in the table.

USHORT entrySelector This is calculated as log2 of the largest power of two less than or equal
to the value of nPairs. This value indicates how many iterations.-of the
search loop will have to be made. (For example, in a list of eight\tems,
there would have to be three iterations of the loop).

USHORT rangeShift The value of nPairs minus the largest power of two less than or equal
to nPairs, and then multiplied by the size in bytesvof an entry in the
table.

This jis followed by the list of kerning pairs and values. Each has-the following format:

Type Field Description Q\) )
\
USHORT left The glyph index for the left-hand glyph in the kerning pair.
USHORT right The glyph index for the right-hand glyph in the kerning pair.
FWORD value The kerningvalue for the above pair, in FUnits. If this value is greater

than zere; the characters will be moved apart. If this value is less than
zeyo;.the character will be moved closer together.

The left and right halves of.the kerning pair make an unsigned 32-bit number, which is then used fo order the
kerning pairs numerically:

A birfary search is most efficiently coded if the search range is a power of two. The search range ¢an be
reduged by half by:shifting instead of dividing. In general, the number of kerning pairs, nPairs, will[not be a
powgr of two. The value of the search range, searchRange, should be the largest power of two legs than or
equd to nRairs? The number of pairs not covered by searchRange (that is, nPairs - searchRange)|is the value
rangeShift.

Fornmrat2

This subtable is a two-dimensional array of kerning values. The glyphs are mapped to classes, using a
different mapping for left- and right-hand glyphs. This allows glyphs that have similar right- or left-side shapes
to be handled together. Each similar right- or left-hand shape is said to be single class.

Each row in the kerning array represents one left-hand glyph class, each column represents one right-hand
glyph class, and each cell contains a kerning value. Row and column 0 always represent glyphs that do not
kern and contain all zeros.

The values in the right class table are stored pre-multiplied by the number of bytes in a single kerning value,

and the values in the left class table are stored pre-multiplied by the number of bytes in one row. This
eliminates needing to multiply the row and column values together to determine the location of the kerning
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value. The array can be indexed by doing the right- and left-hand class mappings, adding the class values to
the address of the array, and fetching the kerning value to which the new address points.

The header for the simple array has the following format:

Type Field Description

USHORT rowWidth The width, in bytes, of a row in the table.

USHORT leftClassTable Offset from beginning of this subtable to left-hand class table.

USHORT rightClassTable Offset from beginning of this subtable to right-hand class table.

USHORT array Offset from beginning of this subtable to the start of the kerning array.

Each class table has the following header:

Type Field Description '\b‘\‘
~

USHORT firstGlyph First glyph in class range.

USHORT nGlyphs Number of glyph in class range.

This header |s followed by nGlyphs number of class values, which are in USHORT format. Entries for glyq

that don't pa

The array its
hand classe

NOTE
be quite largg
number of left

5.6.5 LTSH - Linear threshold

The LTSH tg
fonts on the
by the neces

instructions may be moving the sidebearing points). The TrueType outline format already has two

mechanismg
saved for se
saved for se

The LTSH t3
glyph-by-gly

ticipate in kerning should point to the row or colump-at position zero.

elf is a left by right array of kerning values, which~are FWords, where left is the number of leff
5 and R is the number of right-hand classes. The array is stored by row.

This format is the quickest to process since each‘\lookup requires only a few index operations. The tabl

since it will contain the number of cells equal to the product of the number of right-hand classes arf
thand classes, even though many of these«lasses do not kern with each other.

ble relates to OFF fonts containing TrueType outlines. There are noticeable improvements tg
5creen when instructions-are carefully applied to the sidebearings. The gain in readability is
sity for the OS to grid-fit the glyphs in order to find the actual advance width for the glyphs (si

to side step_the speed issues: the 'hdmx' table, where precomputed advance widths may be
ected ppemisizes, and the 'vdmx' table, where precomputed vertical advance widths may be
ected ppem sizes. The 'LTSH' table (Linear ThreSHold) is a second, complementary method

ble defines the point at which it is reasonable to assume linearly scaled advance widths on a

hs

e can
d the

ffset
nce

bh.basis. This table should not be included unless bit 4 of the "flags" field in the 'head' table i

set.

The criteria

or linear scaling Is:

a. (ppem size is [1 50) AND (difference between the rounded linear width and the rounded instructed width [
2% of the rounded linear width)

or b. Linear width == Instructed width
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The LTSH table records the ppem for each glyph at which the scaling becomes linear again, despite
instructions effecting the advance width. It is a requirement that, at and above the recorded threshold size, the
glyph remain linear in its scaling (i.e., not legal to set threshold at 55 ppem if glyph becomes nonlinear again
at 90 ppem). The format for the table is:

Type Name Description
USHORT version Version number (starts at 0).
USHORT numGlyphs Number of glyphs (from "numGlyphs" in 'maxp' table).
BYTH yPels[numGlyphs] The vertical pel height at which the glyph can be assumed to scale

linearly. On a per glyph basis.
NOTE Glyphs which do not have instructions on their sidebearings should have yPels = 1;(’e,yalways {
5.6.§ PCLT - PCL 5 table
The PCLT' table is strongly discouraged for OFF fonts with TrueType outlines. Extra information g
thesg fields can be found in the HP PCL 5 Printer Language Technical Référence Manual availab
Hewlett-Packard Boise Printer Division.
The format for the table is:
Type Name of Entry Q<<

Vo)

FIXEP Version
ULONG FontNumber
USHQRT Pitch
USHQRT xHeight
USHORT Style
USHORT TypeFamily
USHORT CapHeight
USHORT SymbolSet
CHAR Typeface[16]
CHAR————CHaracterComplement(s}]
CHAR FileName[6]
CHAR StrokeWeight
CHAR WidthType
BYTE SerifStyle
BYTE Reserved (pad)

cales linearly.

n many of
e from
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Version

Table version number 1.0 is represented as 0x00010000.

FontNumber

This 32-bit number is segmented in two parts. The most significant bit indicates native versus converted
format. Only font vendors should create fonts with this bit zeroed. The 7 next most significant bits are
assigned by Hewlett-Packard Boise Printer Division to major font vendors. The least significant 24 bits are

assigned by the vendor. Font vendors should attempt to insure that each of their fonts are marked with unique
values.

Code Vendor

A Adobe Systems

B Bitstream Inc.

C Agfa Corporation

H Bigelow & Holmes

L Linotype Company

M Monotype Typography Ltd.
Pitch

The width of|the space in FUnits (FUnits are describ&d by the unitsPerEm field of the 'head' table).
Monospace fonts derive the width of all charactersffom this field.

xHeight

The height of the optical line describing-the height of the lowercase x in FUnits. This might not be the same as
the measured height of the lowercase x.

Style

The most significant 6 bits are reserved. The 5 next most significant bits encode structure. The next 3 mog
significant bifs encede appearance width. The 2 least significant bits encode posture.

—

Structure (bits 5-9)

0 Solid (normal, black)

1 Outline (hollow)

2 Inline (incised, engraved)

3 Contour, edged (antique, distressed)
4 Solid with shadow
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Outline with shadow

Inline with shadow

Contour, or edged, with shadow

Pattern filled

Pattern filled #1 (when more than one pattern)

ISO/IEC 14496-22:2009(E)

10

11

12

13

14

15

16

17

18-31

Widlt

Pattern filled #2 (when more than two patterns)

Pattern filled #3 (when more than three patterns)

Pattern filled with shadow

Pattern filled with shadow #1 (when more than one pattern or shadow)
Pattern filled with shadow #2 (when more than two patterns or shadows)
Pattern filled with shadow #3 (when more than three patterns or, shadows)
Inverse

Inverse with border

reserved

h (bits 2-4)

normal

condensed

compresséd, extra condensed
extra-eompressed

ultra compressed

reserved

expanded, extended

extra expanded, extra extended
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Posture (bits 0-1)

0 upright

1 oblique, italic

2 alternate italic (backslanted, cursive, swash)

3 reserved

TypeFamily|

The 4 most gignificant bits are font vendor codes. The 12 least significant bits are typeface family codes. Both
are assigned by HP Boise Division.

Vendor Codgs (bits 12-15)

0 reserved

1 Agfa Corporation

2 Bitstream Inc.

3 Linotype Company

4 Monotype Typography Ltd.

5 Adobe Systems

6 font repackagers

7 vendors of unique typefaces

8-15 reserved
CapHeight
The height of the optical line describing the top of the uppercase H in FUnits. This might not be the same s
the measured height of the uppercase H.

SymbolSet

The most significant 11 bits are the value of the symbol set "number" field. The value of the least significant 5
bits, when added to 64, is the ASCII value of the symbol set "ID" field. Symbol set values are assigned by HP
Boise Division. Unbound fonts, or "typefaces" should have a symbol set value of 0. See the PCL 5 Printer
Language Technical Reference Manual or the PCL 5 Comparison Guide for the most recent published list of
codes.
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Examples
PCL decimal

Windows 3.1 "ANSI" 19U 629
Windows 3.0 "ANSI" U 309
Adobe "Symbol" 19M 621
Macintosh 12J 394
PostScript ISO Latin 1 11J 362
PostScript Std. Encoding 10J 330
Code Page 1004 9J 298
DeskTop 7J 234

TypgFace

This |16-byte ASCII string appears in the "font print" of PCK printers. Care should be taken to insure that the
base| string for all typefaces of a family are consistent, and that the designators for bold, italic, etc{are
standlardized.

Example
Times New
Times New Bd
Times New It
Times New Bdlt
Courier New
Couriér New Bd
Courier New It
Courier New Bdlt
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CharacterComplement

This 8-byte field identifies the symbol collections provided by the font, each bit identifies a symbol collection
and is independently interpreted. Symbol set bound fonts should have this field set to all F's (except bit 0).

Example
DOS/PCL Complement OXFFFFFFFFO03FFFFE
Windows 3.1 "ANSI" OXFFFFFFFF37FFFFFE
Macirftosh OXFFFFFFFF36FFFFFE
ISO 8859-1 Latin 1 OXFFFFFFFF3BFFFFFE

ISO 8859-1,2,9 Latin 1,2,5 OxFFFFFFFFOBFFFFFE

The charactgr collections identified by each bit are as follows:

31 ASCII (supports several standard interpretations)
30 Latin 1 extensions

29 Latin 2 extensions

28 Latin 5 extensions

27 Desktop Publishing Extensions

26 Accent Extensions (East and West Europe)

25 PCL Extensions

24 Macintosh Extensions

23 PostScript Extensions

22 Code Page Exténsions

The character complement field also indicates the index mechanism used with an unbound font. Bit 0 must

always be clgared when the font elements are provided in Unicode order.
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This 6-byte field is composed of 3 parts. The first 3 bytes are an industry standard typeface family string. The
fourth byte is a treatment character, such as R, B, I. The last two characters are either zeroes for an unbound

font or a two character mnemonic for a symbol set if symbol set found.

Examples

TNRROO

TNRIOO

Times New (text weight, upright)

Times New ltalic

TNRBOO

TNRJOO

COURO00

COUI00

COUBO0

COUJ00

Times New Bold

Times New Bold Italic

Courier

Courier ltalic

Courier Bold

Courier Bold Italic

Treafment Flags

R

uJ

Text, normal, book, etc.

Italic, oblique, slanted, etc.

Bold

Bold Italic, Bold Obligue

Demibold

DemiboldHitalic, Demibold Oblique

Black

Black Italic, Black Oblique

Light

Light Italic, Light Oblique

Condensed

Condensed ltalic, Condensed Oblique

Bold Condensed

© ISO/IEC 2009 — All rights reserved

103


https://iecnorm.com/api/?name=e18e9488eaa01adc43fb415b99989571

ISO/IEC 14496-22:2009(E)

H Bold Condensed ltalic, Bold Condensed Oblique
S Semibold (lighter than demibold)
T Semibold Italic, Semibold Oblique

other treatment flags are assigned over time.

StrokeWeight
This signed f=bytefietdcomtainmsthe PCstrokeweight vatue - Onty vatuesimthe Tange—=7to 7 are vatid—

-7 Ultra Thin
-6 Extra Thin
-5 Thin

-4 Extra Light

-3 Light

-2 Demilight

-1 Semilight

0 Book, text, regular, etc.

1 Semibold (Medium, when darker than Book)

2 Demibold

3 Bold

4 Extra Bold

5 Black

6 Extra Black

7 Ultra.Black, or Ultra

Type designers often use interesting names for weights or combinations of weights and styles, such as Heavy,
Compact, Inserat, Bold No. 2, etc. PCL stroke weights are assigned on the basis of the entire family and use
of the faces. Typically, display faces don't have a "text" weight assignment.
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This signed 1-byte field contains the PCL appearance width value. The values are not directly related to those
in the appearance with field of the style word above. Only values in the range -5 to 5 are valid.

Serif

This
serif,

Bottg

-5 Ultra Compressed
-4 Extra Compressed
-3 Compressed, or Extra Condensed
-2 Condensed
0 Normal
2 Expanded
3 Extra Expanded
Style

signed 1-byte field contains the PCL serif style value. The most significant 2 bits of this byte gpecify the
sans or contrast/monoline characterisitics of the typeface.

m 6 bit values:
0 Sans Serif Square
1 Sans Serif Round
2 Serif Line
3 Serif Triangle
4 Serif Swath
5 Serif.Block
6 Serif Bracket
7 Rounded Bracket
8 Flair Serif, Modified Sans
9 Script Nonconnecting
10 Script Joining
11 Script Calligraphic
12 Script Broken Letter
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Top 2 bit values:

0

2

3

Reserved

reserved

Sans Serif/Monoline

Serif/Contrasting

reserved

Should be stto zero.

5.6.7 VDM

The VDMX t

usWinDesc¢g
any given siz

Heights that

yMin can reg
order to avoi

The VDMX t

Type Name

USHORT

ersion

USHORT rjumRecs

USHORT rjumRatios

Ratio retRange[numRatios]

USHORT

ffsetfnumRatios]

— Vertical device metrics

able relates to OFF fonts with TrueType outlines. Under Windows, the usWinAscent and
nt values from the 'OS/2' table will be used to determine the maximum black height for a font|at

e. Windows calls this distance the Font Height. Because TrueType instructions can lead to Font
differ from the actual scaled and rounded values, basing the Font Height strictly on the yMax|and
ult in "lost pixels." Windows will clip any pixels that extend above the*yMax or below the yMin. In
d grid fitting the entire font to determine the correct height, the VDMX table has been defined

hble consists of a header followed by groupings of VDMX records:

VDMX Header

Description

Version number (0 or 1).

Number of VDMX groups present

Number of agpect ratio groupings

Ratio ranges (see below for more info)

Offset from start of this table to the VDMX group for this ratio range.

Vdmx droups The actual VDMX groupings (documented below)
Ratio Record

Type Narme Bescription

BYTE bCharSet Character set (see below).

BYTE xRatio Value to use for x-Ratio

BYTE yStartRatio Starting y-Ratio value.

BYTE yEndRatio Ending y-Ratio value.

Ratios are set up as follows:
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For a 1:1 aspect ratio Ratios.xRatio = 1;
Ratios.yStartRatio = 1;
Ratios.yEndRatio = 1;

For 1:1 through 2:1 ratio Ratios.xRatio = 2;
Ratios.yStartRatio = 1;
Ratios.yEndRatio = 2;

For 1.33:1 ratio Ratios.xRatio = 4;

Ratios.yStartRatio = 3;
Ratics. \Jll:nr'lpnﬁn = ’-2:

For afl aspect ratios Ratio.xRatio = 0;
Ratio.yStartRatio = 05
Ratio.yEndRatio = 0;

All values set to zero signal the default grouping to use; if present, this must bethé last Ratio groy
table] Ratios of 2:2 are the same as 1:1.

Aspdct ratios are matched against the target device by normalizing the €ntire ratio range record b
currgnt X resolution and performing a range check of Y resolutions foreach record after normalizg
matdh is found, the search stops. If the 0,0,0 group is encountered(@uring the search, it is used (th
this group is not at the end of the ratio groupings, no group that follows it will be used). If there is
and there is no 0,0,0 record, then there is no VDMX data for thabaspect ratio.

NOTE Range checks are conceptually performed as follows:

(deviceXRatio == Ratio.xRatio) && (deviceYRatio >=Ratio.yStartRatio) && (deviceYRatio <=
Ratiq.yEndRatio)

EacH ratio grouping refers to a specific VDMX\record group; there must be at least 1 VDMX group

The bCharSet value is used to denote cases where the VDMX group was computed based on a s

p in the

hsed on the
tion. Once a
erefore if

ot a match

in the table.

ubset of the

glyphs present in the font file. The semantics of bCharSet is different based on the version of the YDMX table.
It is recommended that VDMX version 1 be used. The currently defined values for character set are:
Character Set Values - Version 0
Valug Description
0 No subset; the VDMX group applies to all glyphs in the font. This is used for symbol or dingbat fonts.
1 Windows ANSI subset; the VDMX group was computed using only the glyphs required to complete the Windows ANSI
character set. Windows will ignore any VDMX entries that are not for the ANSI subset (i.e. ANSI_CHARSET)
Character Set Vaftues - Version 1
Value Description
0 No subset; the VDMX group applies to all glyphs in the font. If adding new character sets to existing font, add this flag
and the groups necessary to support it. This should only be used in conjunction with ANSI_CHARSET.
1 No subset; the VDMX group applies to all glyphs in the font. Used when creating a new font for Windows. No need to

support SYMBOL_CHARSET.

VDMX groups immediately follow the table header. Each set of records (there need only be one set) has the

following layout:
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VDMX Group
Type Name Description
USHORT recs Number of height records in this group
BYTE startsz Starting yPelHeight
BYTE endsz Ending yPelHeight
vTable entry[recs] The VDMX records
vTable Record
Type Name Description
USHORT yPelHeight yPelHeight to which values apply.
SHORT yMax Maximum value (in pels) for this yPelHeight.
SHORT yMin Minimum value (in pels) for this yPelHeight:
This table mpst appear in sorted order (sorted by yPelHeight),ybut need not be continous. It should have 3
entry for every pel height where the yMax and yMin do naot:scale linearly, where linearly scaled heights arg
defined as:
Hinted yMax] and yMin are identical to scaled/rounded yMax and yMin
It is assumed that once yPelHeight reaches 255, all heights will be linear, or at least close enough to linez
that it no longer matters. Please note that while the Ratios structure can only support ppem sizes up to 25
the vTable sfructure can support much.targer pel heights (up to 65535). The choice of SHORT and USHC
for vTable is|dictated by the requirement that yMax and yMin be signed values (and 127 to -128 is too sm
range) and the desire to word-align.the vTable elements.
5.6.8 vhea - Vertical header.table
The vertical header table~(tag name: 'vhea') contains information needed for vertical fonts. The glyphs of

vertical fonts
the font as a
'vmtx') descn

are written either top to bottom or bottom to top. This table contains information that is gener

bed'separately. The formats of these tables are similar to those for horizontal metrics (hhea

L

r
5,
RT
all a

al to

wholexInformation that pertains to specific glyphs is given in the vertical metrics table (tag name:

and

hmtx).

Data in the vertical header table must be consistent with data that appears in the vertical metrics table. The
advance height and top sidebearing values in the vertical metrics table must correspond with the maximum
advance height and minimum bottom sidebearing values in the vertical header table.

See the clau

se 6 "OFF CJK Font Guidelines" for more information about constructing CJK (Chinese,

Japanese, and Korean) fonts.
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The difference between version 1.0 and version 1.1 is the name and definition of:

ascender becomes vertTypoAscender

descender becomes vertTypoDescender

lineGap becomes vertTypoLineGap

The vertical header table format follows: Vertical Header Table

alue must be

alue must be

Hetermines the
zontal caret. A
ate values are

m the glyph in

Version 1.0 o
Name Description

Type

Fixe version Version number of the vertical header
table; 0x00010000 for version 1.0

SHORT ascent Distance in FUnits from the centerline to the previous line’s descent.

SHORT descent Distance in FUnits from the centerline to the next line’s ascent.

SHORT lineGap Reserved; set to 0

SHORT advanceHeightM The maximum advance height measurement~in~FUnits found in the font. This

ax consistent with the entries in the vertical metrics'table.

SHORT minTop The minimum top sidebearing measurement found in the font, in FUnits. This

SideBearing consistent with the entries in the veftical'metrics table.
SHORT minBottom The minimum bottom sidebeating measurement found in the font,
SideBearing in FUnits.
This value must be consistent with the entries in the vertical metrics table.

SHORT yMaxExtent Defined as yMaxExtent=
minTopSideBearing+(yMax-yMin)

SHORT caretSlopeRise The valué of the caretSlopeRise field divided by the value of the caretSlopeRun Field
slope’ of the caret. A value of 0 for the rise and a value of 1 for the run specifies a hor
value of 1 for the rise and a value of O for the run specifies a vertical caret. Intermed
desirable for fonts whose glyphs are oblique or italic. For a vertical font, a horizontal cafet is best.

SHORT caretSlopeRun See the caretSlopeRise field. Value=1 for nonslanted vertical fonts.

SHORT caretOffset The amount by which the highlight on a slanted glyph needs to be shifted away fro
order to produce the best appearance. Set value equal to 0 for nonslanted fonts.

SHORT reserved Setfo 0

SHORT reserved Set to 0.

SHORT reserved Set to 0.

SHORT reserved Set to 0.

SHORT metricDataFormat Set to 0.

USHORT numOf

LongVerMetrics

Number of advance heights in the vertical metrics table.
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Version 1.1 .y
Name Description

Type

Fixed version Version number of the vertical header
table; 0x00011000 for version 1.1
The representation of a non-zero fractional part, in Fixed numbers.

SHORT vertTypoAscender The vertical typographic ascender for this font. It is the distance in FUnits from the
ideographic em-box center baseline for the vertical axis to the right of the ideographic em-
box and is usually set to (head.unitsPerEm)/2. For example, a font with an em of 1000
fUnitswill set this field to 500 _Sece the. hncnmwwuag&gm, for a
description of the ideographic em-box.

SHORT ertTypoDescender The vertical typographic descender for this font. It is the distance inFUnits from the
ideographic em-box center baseline for the horizontal axis to the left)of/the ideogfaphic
em-box and is usually set to (head.unitsPerEm)/2. For example, a fort with an em of 1000
fUnits will set this field to 500.

SHORT ertTypoLineGap The vertical typographic gap for this font. An applicatiorrcan determine the recommended
line spacing for single spaced vertical text for an @FF, font by the following expression:
ideo embox width + vhea.vertTypoLineGap

SHORT hdvanceHeightMax The maximum advance height measurement =in FUnits found in the font. This valug must
be consistent with the entries in the vertical metrics table.

SHORT MinTop The minimum top sidebearing me€asurement found in the font, in FUnits. This valug must

SideBearing be consistent with the entries\in.the vertical metrics table.
SHORT MinBottom The minimum bottom:sidebearing measurement found in the font,
SideBearing in FUnits.
This value mustdbe consistent with the entries in the vertical metrics table.

SHORT yMaxExtent Defined as'yMaxExtent=
minTopSideBearing+(yMax-yMin)

SHORT CaretSlopeRise The value of the caretSlopeRise field divided by the value of the caretSlopeRun| Field
determines the slope of the caret. A value of 0 for the rise and a value of 1 for the run
specifies a horizontal caret. A value of 1 for the rise and a value of 0 for the run spedfies a
vertical caret. Intermediate values are desirable for fonts whose glyphs are oblique or
italic. For a vertical font, a horizontal caret is best.

SHORT CaretStopeRun See the caretSlopeRise field. Value=1 for nonslanted vertical fonts.

SHORT

glyph in order to produce the best appearance. Set value equal to 0 for nonslanted fonts.

SHORT reserved Set to 0.
SHORT reserved Set to 0.
SHORT reserved Set to 0.
SHORT reserved Set to 0.
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SHORT

USHORT

metricDataFormat

numOf
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Set to 0.

Number of advance heights in the vertical metrics table.

LongVerMetrics

Vertical Header Table Example

Offset/  Value Name Comment
length
(O
0/4 0x00011000 version Version number of the vertical header table, in fixed-point format;'is [1.1
4/2 1024 vertTypoAscender Half the em-square height.
6/2 -1024 vertTypoDescender Minus half the em-square height.
8/2 0 vertTypoLineGap Typographic line gap is 0 FUnits.
10/2 2079 advanceHeightMax The maximum advance height.measurement found in the font is 2049 FUnits.
12/2 -342 minTopSideBearing The minimum top sidebearing measurement found in the font is -342 FUnits.
14/2 -333 minBottomSideBearing The minimum bgttorn sidebearing measurement found in the font is }333 FUnits.
16/2 2036 yMaxExtent minTopSideBearing+
(yMax=yMin)=2036.
18/2 0 caretSlopeRise The caret slope rise of 0 and a caret slope run of 1 indicate a horizpntal caret for a
vertical font.
20/2 1 caretSlopeRun The caret slope rise of 0 and a caret slope run of 1 indicate a horizpntal caret for a
vertical font.
22/2 0 caretOffset Value set to 0 for nonslanted fonts.
24/4 0 reserved Set to 0.
26/2 0 reserved Set to 0.
28/2 0 reserved Set to 0.
30/2 0 reserved Set to 0.
32/2 0 metricDataFormat Set to 0.
34/2 258 numOfLongVerMetrics Number of advance heights in the vertical metrics table is 258.
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5.6.9 vmtx — Vertical metric table

The vertical metrics table allows you to specify the vertical spacing for each glyph in a vertical font. This table
consists of either one or two arrays that contain metric information (the advance heights and top sidebearings)
for the vertical layout of each of the glyphs in the font. The vertical metrics coordinate system is shown below.

OFFvertical
The vertical
contains infg
horizontal m

See clause {
and Korean)

Vertical Origin and Advance Height

The y coord

the 'vmix' talple) and the top (i.e. maximum y) of the glyph's bounding box.

TrueType O
not contain g

be calculated from the charstring data in the Compact Font Format ('CFF ') table.

OpenType 1
coordinate o
intermediate

The x coord
may make u
the x directid

The advancs
downwards.

_ Aacent
Tap aide
hearity +
8 Bdwance
l Heaight
Descent

Figure 4 — Vertical Metrics

onts require both a vertical header table (‘vhea') and the vertical metrics table discussed beld
header table contains information that is general to the font as a whéle:"The vertical metrics t
rmation that pertains to specific glyphs. The formats of these tables are similar to those for
etrics (hhea and hmtx).

"OFF CJK Font Guidelines" for more information about constructing CJK (Chinese, Japanes
fonts.

W.
hble

hate of a glyph's vertical origin is specified-as‘the sum of the glyph's top side bearing (recorded in

FF fonts contain glyph bounding boxinformation in the Glyph Data ('glyf') table. CFF OFF fon
lyph bounding box information, and so for these fonts the top of the glyph's bounding box my

s do
st

3 introduced the optional Vertical Origin ('VORG') table for CFF OFF fonts, which records th¢ y

F glyphs' vertical origins directly, thus obviating the need to calculate bounding boxes as an
step. This improvestaccuracy and efficiency for CFF OFF clients.

hate of a glyph'swvertical origin is not specified in the 'vmtx' table. Vertical writing implementio
5e of the baseline values in the Baseline ('BASE') table, if present, in order to align the glyphs
n as apprapriate to the desired vertical baseline.

heightof a glyph starts from the y coordinate of the glyph's vertical origin and advances
Itslendpoint is at the y coordinate of the vertical origin of the next glyph in the run, by default.

n

5 in

Metric-adjus

a manner similar to kerning in horizontal mode.

Vertical Metrics Table Format

The overall structure of the vertical metrics table consists of two arrays shown below: the vMetrics array
followed by an array of top side bearings. The top side bearing is measured relative to the top of the origin of
glyphs, for vertical composition of ideographic glyphs.

This table does not have a header, but does require that the number of glyphs included in the two arrays
equals the total number of glyphs in the font.
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The number of entries in the vMetrics array is determined by the value of the numOfLongVerMetrics field of
the vertical header table.

The vMetrics array contains two values for each entry. These are the advance height and the top sidebearing
for each glyph included in the array.

In monospaced fonts, such as Courier or Kanji, all glyphs have the same advance height. If the font is
monospaced, only one entry need be in the first array, but that one entry is required.

The format of an entry in the vertical metrics array is given below.

Type

USH

SHO

The
runi

as th

The
num

the seecond array therefore equals the number of glyphs in the font. The format of the top sidebea
given below.

Type

SHO

6.1
6.1.1

The
or CH

Supp;

Name Description
DRT advanceHeight The advance height of the glyph. Unsigned integer in FUnits
RT topSideBearing The top sidebearing of the glyph.
Signed integer in FUnits.
second array is optional and generally is used for a run of monospaced glyphs in the font. On

e last entry in the vMetrics array. All entries in this array are therefare monospaced.

humber of entries in this array is calculated by subtracting the‘value of numOfLongVerMetrics
ber of glyphs in the font. The sum of glyphs represented inithe first array plus the glyphs repr

Name Description §
~>

RT topSideBearing][] The top sidebearing‘ofthe glyph.
Signed integer in-FUnits.

Advanced Open Font layout tables

Advanced Open Font layout extensions
Overview of advanced typographic layout extensions

Advanced Typagraphic tables (OFF Layout tables) extend the functionality of fonts with eithe
FF outlines)}XOFF Layout fonts contain additional information that extends the capabilities of th
port high-guality international typography:

OFF Layout fonts allow a rich mapping between characters and glyphs, which supports lig

y one such

5 allowed per font, and it must be located at the end of the font. This arfay contains the top siflebearings
of glyphs not represented in the first array, and all the glyphs in this array.must have the same ad

ance height

from the
sented in
ing array is

TrueType
e fonts to

atures,

nositional forms- altarnates—and other substitutions
POSHORHIOHRS;aHE a8 SR OHReSHBSHHUHORS-

attachment.

can adjust its behavior accordingly.

features.

OFF Layout fonts include information to support features for two-dimensional positioning and glyph

OFF Layout fonts contain explicit script and language information, so a text-processing application

OFF Layout fonts have an open format that allows font developers to define their own typographical

This overview introduces the power and flexibility of the OFF Layout font model. The OFF Layout tables are

desc

ribed in more detail in clause 5 "Advanced Open Font Layout Tables".
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OFF Layout Common Table Formats are documented in subclause 6.2 "OFF Layout Common Table Formats".

Registered OFF Layout Tags for scripts, languages, and baselines, are documented in subclause 6.4 "Layout
Tag Registry".

OFF layout at a glance

OFF Layout addresses complex typographical issues that especially affect people using text-processing
applications in multi-lingual and non-Latin environments.

OFF Layout fonts may contain alternative forms of characters and mechanisms for accessing them. For
example, in Arabic, the shape of a character often varies with the character's position in a word. As showm
here, the hacharacter will take any of four shapes, depending on whether it stands alone or whether itfalls at
the beginning, middle, or end of a word. OFF Layout helps a text-processing application determine-which
variant to supstitute when composing text.

0 B £ 4

Figure 5 — Isolated, initial, medial, and final forms of the Arabic character ha.

Similarly, OFF Layout helps an application use the correct forms of characters when text is positioned
vertically insfead of horizontally, such as with Kanji. For example, Kanji uses alternative forms of parenthgses
when positioned vertically.

CGR) —> E

T

Figure 6 — Alternative forms of parentheses used when positioning Kanji vertically.
The OFF Layout font format.also supports the composition and decomposition of ligatures. For example,
English, French, and otherlanguages based on Latin can substitute a single ligature, such as "fi", for its

component glyphs -.in this case, "f" and "i". Conversely, the individual "f* and "i" glyphs could replace the
ligature, posgibly to-give a text-processing application more flexibility when spacing glyphs to fill a line of

justified text.
f+1-=1

Figure 7 — Two Latin glyphs and their associated ligature.
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grprdae

Figure 8 — Three Arabic glyphs and their associated ligature.

Glyph substitution is just one way OFF Layout extends font capabilities. Using precise X and Y coordinates for
positioning glyphs, OFF Layout fonts also can identify points for attaching one glyph to another to create
cursi facriti f

OFF|Layout fonts also may contain baseline information that specifies how to position glyphs-herizontally or
vertigally. Because baselines may vary from one script (set of characters) to another, this information is
espegially useful for aligning text that mixes glyphs from scripts for different languages:

Boston 1440 sJgui 48344

Figure 9 — A line of text, baselines adjusted, mjxing Latin and Arabic scripts.
6.1.2 TrueType versus OFF layout
A TrlieType font is a collection of several tables that contain different types of data: glyph outlines| metrics,

bitmaps, mapping information, and much more. OFE-Layout fonts contain all this basic information, plus
addifional tables containing information for advaneced typography.

Textiprocessing applications - referred to as clients" of OFF Layout - can retrieve and parse the ipformation
in OFF Layout tables. So, for example, a text-processing client can choose the correct character ghapes and
space them properly.

As much as possible, the tables of OFF Layout define only the information that is specific to the fgnt layout.
The fables do not try to encode.information that remains constant within the conventions of a particular
langdiage or the typography of\a/particular script. Such information that would be replicated acrosg all fonts in
a given language belongs in the text-processing application for that language, not in the fonts.

6.1.3 OFF layout terminology

The DFF Layout/model is organized around glyphs, scripts, language systems, and features.

Chanacters/versus glyphs

Users don't view or print characters: a user views or prints glyphs. A glyph is a representation of a character.
The character "capital letter A" is represented by the glyph "A" in Times New Roman Bold and "A" in Arial Bold.
A font is a collection of glyphs. To retrieve glyphs, the client uses information in the "cmap" table of the font,
which maps the client's character codes to glyph indices in the table.

Glyphs can also represent combinations of characters and alternative forms of characters: glyphs and
characters do not strictly correspond one-to-one. For example, a user might type two characters, which might
be better represented with a single ligature glyph. Conversely, the same character might take different forms
at the beginning, middle, or end of a word, so a font would need several different glyphs to represent a single
character. OFF Layout fonts contain a table that provides a client with information about possible glyph
substitutions.
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S&EGGT

Figure 10 — Multiple glyphs for the ampersand character.

Scripts

A script is cdmposed of a group of related characters, which may be used by one or more languages. Latin,
Arabic, and Thai are examples of scripts. A font may use a single script, or it may use many scripts. Withih an
OFF Layout font, scripts are identified by unique 4-byte tags.

W 3 D

Figure 11 — Glyphs in the Latin, Kanji, and Arabic scripts.

Language systems
Scripts, in tufn, may be divided into language systems. For example,‘the Latin script is used to write English,

French, or German, but each language has its own special requirements for text processing. A font develpper
can choose {o provide information that is tailored to the script)to the language system, or to both.
Language systems, unlike scripts, are not necessarily evident when a text-processing client examines the

characters being used. To avoid ambiguity, the user orithé operating system needs to identify the language
system. Othg¢rwise, the client will use the default language-system information provided with each script.

A charming mess
L.e cahier francais

Das Wasser war heifl

Figure 12 — Differences in the English, French, and German language system.

Features

Features define the basic functionality of the font. A font that contains tables to handle diacritical marks will
have a "mark" feature. A font that supports substitution of vertical glyphs will have a "vert" feature.

The OFF Layout feature model provides great flexibility to font developers because features do not have to be

predefined. Instead, font developers can work with application developers to determine useful features for
fonts, add such features to OFF Layout fonts, and enable client applications to support such features.
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Figlire 13 — The relationship of scripts, language systems, features, and lookups for substitution and
positioning tables.

OFF|Layout tables

OFF|Layout comprises five new tables: GSUB, GPOS, BASE, JSTF, and GDEF. These tables ang their
formats are discussed-in detail in the clauses that follow this overview.

GSUB: Contains.information about glyph substitutions to handle single glyph substitution, one-to-many
subsfitution-(ligature decomposition), aesthetic alternatives, multiple glyph substitution (ligatures), [and
extual glyph substitution.

k attachment, and contextual glyph positioning.

GP TamSTMrormMa aitd JOSTUO
adjustment of paired glyphs, cursive attachment, mar

BASE: Contains information about baseline Offsets on a script-by-script basis.
JSTF: Contains justification information, including whitespace and Kashida adjustments.

GDEF: Contains information about all individual glyphs in the font: type (simple glyph, ligature, or combining
mark), attachment points (if any), and ligature caret (if a ligature glyph).

Common Table Formats: Several common table formats are used by the OFF Layout tables.
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6.1.4 Text processing with OFF layout

A text-processing client follows a standard process to convert the string of characters entered by a user into
positioned glyphs. To produce text with OFF Layout fonts:

Throughout

4. Using design coordinates the client determines device-independent line breaks. Design coaordinates

1. Using the cmap table in the font, the client converts the character codes into a string of glyph indices.

2. Using information in the GSUB table, the client modifies the resulting string, substituting positional or

vertical glyphs, ligatures, or other alternatives as appropriate.

3. Using positioning information in the GPOS table and baseline Offset information in the BASE table,

the glrent-thenpositions-thegtyphs:

are lpigh-resolution and device-independent.

5. Using information in the JSTF table, the client justifies the lines, if the user has specified
suclh alignment.

6. Theloperating system rasterizes the line of glyphs and renders the glyphs in device coordinates that
corr]espond to the resolution of the output device.

his process the text-processing client keeps track of the association*between the character cpdes

for the original text and the glyph indices of the final, rendered text. In additien; the client may save language
and script information within the text stream to clearly associate character codes with typographical behayior.

Left-to-right and right-to-left text

When an OFF text layout engine applies the Unicode bidi algorithm and gets to the point where mirroring

needs to be performed on runs with an even, i.e. left-to-right-(LTR), resolved level, it does the following:
1.

For runs with an odd, i.e. right-to-left (RTL), resolved level, the engine does the following:
1.

Glyph-lejvel mirroring:

Apply feature 'ltrm' to the entire LTR run to substitute mirrored forms.
LTR glygh alternates:

Apply fepture 'ltra’ to the entire LTR run to-finesse glyph selection.

Charactgr-level mirroring:
For each) character i in the(RTL run:

If it is mapped to character j by the OMPL and cmap()) is non-zero:
se glyph €map(j) at character i.

Here OMIPL refersto the OFF Mirroring Pairs List (see Annex D), and cmap(j) refers to the glyph at[code
point j in|the Unicode cmap table.

For example, _suppaose 1U+0028 | FFT PARENTHESIS  occurred in the run at resolved level 1 _The glyph
at that code point in the run will be replaced by cmap(U+0029), since {U+0028, U+0029} is a pair in the
OMPL.

Glyph-level mirroring:

The engine applies the ‘rtim’ feature to the entire RTL run. The feature, if present, substitutes mirrored
forms for characters other than those covered by the first elements of OMPL pairs (otherwise, it could
cancel the effects of character-level mirroring).

The data contents of the OMPL are identical to the Bidi Mirroring Glyph Property file of Unicode 5.1, and
will never be revised. Thus, it will be up to the ‘rtim’ feature to provide, if needed, mirrored forms for both
(a) Unicode 5.1 code points with the “mirrored” property but no appropriate Unicode 5.1 character mirrors,
as well as (b) all future “mirrored” property additions to Unicode, whether or not character mirrors exist for
them.
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With such a division of labor between the layout engine and the font, most fonts will not need to include an
‘rtim’ feature, since the mirrored forms in their Unicode cmap subtable would be adequate.

3. RTL glyph alternates:

The engine applies the ‘rtla’ feature to the entire RTL run. The feature, if present, substitutes variants
appropriate for right-to-left text (other than mirrored forms).

In practice, the engine may apply features simultaneously; thus, it is up to the font vendor to ensure that the
features’ lookups are ordered to achieve the desired effect of the algorithms described above. The engine
may optimize its implementation in various ways, e.g. by taking advantage of the fact that character- and
glyph-level mirroring won’t both apply on the same element in the run.

6.2
6.2.1

OFF
the H
use 9

This

form

The
oper:
orga

Scrig

in wifitten form (see Figure 14). For instance, arsingle script-Latin is used to write English, Fren
many other languages. In contrast, three scripts-Hiragana, Katakana, and Kanji-are used to write

and
Japa

A lar

langliage. For.example, the eszet ligature is used in the German language system, but not
sh (seel’Figure 15). And the Arabic script contains different glyphs for writing the Fargi and Urdu
langliages: In OFF Layout, language systems are defined within scripts.

Engl

OFF layout common table formats
Overview

ome of the same data formats.

clause explains the conventions used in all OFF Layout tables;vand it describes the cg

htions that are required for accurate typography indmany language environments. OFF La
nized by script, language system, typographic feature, and lookup.

ts are defined at the top level. A script is a collection of glyphs used to represent one or mo

nese. With OFF Layout, multiple scripts-may be supported by a single font.

Figure 14 — Glyphs in the Latin, Kanji, and Arabic scripts

)guage systemmay modify the functions or appearance of glyphs in a script to represen

A charming mess

Le cahier francais

Das Wasser war heifl

Figure15 — Differences in the English, French, and German language systems
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Layout consists of five tables: the Glyph Substitution table (GSUB), the Glyph’/Positioning tgble (GPOS),
aseline table (BASE), the Justification table (JSTF), and the Glyph Definition table (GDEF). These tables

mmon table

hts. Separate clauses provide complete details about the GSUB}.GPOS, BASE, JSTF, and GDEF tables.

OFF Layout tables provide typographic information dor properly positioning and substitliting glyphs,

yout data is

e languages

ich, German,
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n French or
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A language system defines features, which are typographic rules for using glyphs to represent a language.
Sample features are a "vert" feature that substitutes vertical glyphs in Japanese, a "liga" feature for using
ligatures in place of separate glyphs, and a "mark" feature that positions diacritical marks with respect to base
glyphs in Arabic (see Figure 16). In the absence of language-specific rules, default language system features
apply to the entire script. For instance, a default language system feature for the Arabic script substitutes
initial, medial, and final glyph forms based on a glyph's position in a word.

etc. > Locetera

Figure 16

Features ar

A

—d)

— A ligature glyph feature substitutes the <etc> ligature for individual'glyphs, and a mark

feature positions diacritical marks above an Arabic ligature glyph.

implemented with lookup data that the text-processing client-uses to substitute and po

Gition

glyphs. Lookups describe the glyphs affected by an operation, the type ,of\operation to be applied to these

glyphs, and the resulting glyph output.

6.2.2 Tabl

Two OFF Lz
of glyphs an
LookuplList t
data. This cl

The ScriptLi
and languag
Each feature
to implemen

organization

yout tables, GSUB and GPOS, use the same data formats to describe the typographic fung
d the languages and scripts that they suppori» 'a ScriptList table, a FeatureList table, a
Able. In GSUB, the tables define glyph substitution data. In GPOS, they define glyph positi
huse describes these common table formats.

5t identifies the scripts in a font, each.@f which is represented by a Script table that contains
p-system data. Language system tables reference features, which are defined in the Featur
table references the lookup data:defined in the LookupList that describes how, when, and W
the feature.

tions
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script
bList.
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Figlire 17 — The relationship-of scripts, language systems, features, and lookups for substitution and
positioning tables

NOTE The datain the BASE and JSTF tables also is organized by script and language system. Howgver, the data
formats differ from.those in GSUB and GPOS, and they do not include a FeatureList or LookupList. The BASE and JSTF
data formats are-described in the BASE and JSTF clauses.

The |nformation used to substitute and position glyphs is defined in Lookup subtables. Each subtable supplies
one type of information, depending upon whether the lookup is part of a GSUB or GPOS table. For instance, a
GSUB lookup might specify the glyphs to be substituted and the context in which a substitution occurs, and a
GPOS lookup might specify glyph position adjustments for kerning. OFF Layout has seven types of GSUB
lookups (described in the GSUB clause) and nine types of GPOS lookups (described in the GPOS clause).

Each subtable (except for an Extension LookupType subtable) includes a Coverage table that lists the
"covered" glyphs that will result in a glyph substitution or positioning operation. The Coverage table formats
are described in this clause.

Some substitution or positioning operations may apply to groups, or classes, of glyphs. GSUB and GPOS

Lookup subtables use the Class Definition table to assign glyphs to classes. This clause includes a description
of the Class Definition table formats.

© ISO/IEC 2009 — Al rights reserved 121


https://iecnorm.com/api/?name=e18e9488eaa01adc43fb415b99989571

ISO/IEC 14496-22:2009(E)

Lookup subtables also may contain device tables, described in this clause, to adjust scaled contour glyph
coordinates for particular output sizes and resolutions. This clauser also describes the data types used in OFF
Layout. Sample tables and lists that illustrate the common data formats are supplied at the end of this clause.

6.2.3 Scripts and languages

Three tables and their associated records apply to scripts and languages: the Script List table (ScriptList) and
its script record (ScriptRecord), the Script table and its language system record (LangSysRecord), and the
Language System table (LangSys).

Script list tabte-and-Set |pt record

OFF Layout
enumerated

The
scri

The
scrif]

A ScriptList
array of recd
without scrip

If a Script ta
DefaultLang

in a ScriptList table. Both the GSUB and GPOS tables define Script List tables (ScripiList):

GSUB table uses the ScriptList table to access the glyph substitution features that'apply to a
t. For details, see the clause, The Glyph Substitution Table (GSUB).

GPOS table uses the ScriptList table to access the glyph positioning features that apply to a
t. For details, see the clause, The Glyph Positioning Table (GPOS).

able consists of a count of the scripts represented by the glyphs~inthe font (ScriptCount) ar
rds (ScriptRecord), one for each script for which the font defihes script-specific features (a
t-specific features does not need a ScriptRecord).

ble with the script tag 'DFLT' (default) is present in the ScriptList table, it must have a non-N
Bys and LangSysCount must be equal to 0. The 'DFLT' Script table should be used if there i

an explicit entry for the script being formatted.

The ScriptR
ScriptRecorg

Example 1 g
three scripts

ecord array stores the records alphabetically by a ScriptTag that identifies the script.
consists of a ScriptTag and an Offset to a‘Script table.

t the end of this clause shows a Scriptl.ist table and ScriptRecords for a Japanese font that

fonts may contain one or more groups of glyphs used to render various scripts,which are

dan
sCript

NULL
S not

Fach

uses

ScriptList talhle

Type Name Desc@ﬁ

“ *
uint16 ScriptCount Number of ScriptRecords
struct ScriptRecord Array of ScriptRecords
[ScriptCaount] -listed alphabetically by ScriptTag

ScriptRecord

Type Name Description

Tag ScriptTag 4-byte ScriptTag identifier

Offset Script Offset to Script table-from beginning of ScriptList
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Script table and Language System record

A Script table identifies each language system that defines how to use the glyphs in a script for a particular
language. It also references a default language system that defines how to use the script's glyphs in the
absence of language-specific knowledge.

A Script table begins with an Offset to the Default Language System table (DefaultLangSys), which defines
the set of features that regulate the default behavior of the script. Next, Language System Count
(LangSysCount) defines the number of language systems (excluding the DefaultLangSys) that use the script.
In addition, an array of Language System Records (LangSysRecord) defines each language system
(excluding the default) with an identification tag (LangSysTag) and an Offset to a Language System table

(Lan
If n¢ language-specific script behavior is defined, the LangSysCount is set to Zero' (0), and no
LangSysRecords are allocated.
Scrigt table
Type Name Description b‘b"J
N
Offsgt DefaultLangSys Offset to DefaultLangSys table-from beginning of SCript'table-may be NULL
uint1p LangSysCount Number of LangSysRecords for this script-éxeltding the DefaultLangSys
struc] LangSysRecord Array of LangSysRecords-listed alphabetically by LangSysTag
[LangSysCount]
LangSysRecord
Type| Name Description $
N
Tag LangSysTag 4-bytedlangSysTag identifier
Offsqt LangSys Offset to LangSys table-from beginning of Script table
Language System table
The Language<System table (LangSys) identifies language-system features used to render thg glyphs in a
script. (The LookupOrder Offset is reserved for future use.)
Optignally,.a LangSys table may define a Required Feature Index (ReqFeaturelndex) to specifyf one feature
as rgquiréd within the context of a particular language system. For example, in the Cyrillic script| the Serbian

language system always renders certain glyphs differently than the Russian language system.

Only one feature index value can be tagged as the ReqFeaturelndex. This is not a functional limitation,
however, because the feature and lookup definitions in OFF Layout are structured so that one feature table
can reference many glyph substitution and positioning lookups. When no required features are defined, then
the ReqgFeaturelndex is set to OxFFFF.

All other features are optional. For each optional feature, a zero-based index value references a record
(FeatureRecord) in the FeatureRecord array, which is stored in a Feature List table (FeatureList). The feature
indices themselves (excluding the ReqFeaturelndex) are stored in arbitrary order in the Featurelndex array.
The FeatureCount specifies the total number of features listed in the Featurelndex array.
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Features are specified in full in the FeatureList table, FeatureRecord, and Feature table, which are described
later in this clause. Example 2 at the end of this clause shows a Script table, LangSysRecord, and LangSys
table used for contextual positioning in the Arabic script.

LangSys table
Type Name Description
Offset LookupOrder = NULL (reserved for an Offset to a reordering table)
uint16 RgqFeaturelndex Index of a feature required for this language system- if no required features = OXFRFE
uint16 FgatureCount Number of Featurelndex values for this language system-excludes the required‘featur
uint16 Fgaturelndex[FeatureCount] Array of indices into the FeatureList-in arbitrary order

6.2.4 Features and lookups

Features de
processing d
what the fea
subclause 6

After choosi
lookups may
to control the

ine the functionality of an OFF Layout font and they are named to convey meaning to the
lient. Consider a feature named "liga" to create ligatures.‘\Because of its name, the client k
ure does and can decide whether to apply it. For more.jnformation, see the "Layout Tag Reg
4. Font developers can use these features, as well@s'create their own.

ng which features to use, the client assemblés.all lookups from the selected features. Mu
be needed to define the data required for different substitution and positioning actions, as w
sequencing and effects of those actions.

To implement features, a client applies the lookupsZ’in the order the lookup definitions occur in the Looku

As a result,
text process
substitution

NOTE T
sequencing m

Lookup datg
operations g
The choice
applied to a
subtables, s

OFF Layout

lif specified

vithin the GSUB or GPOS table, lookups from several different features may be interleaved d
ng. A lookup is finished when the’client locates a target glyph or glyph context and perfor|
) or a positioning (if\specified).

e substitution (GSUB) lookups always occur before the positioning (GPOS) lookups. The |
lechanism in TrueType relies on the font to determine the proper order of text-processing operations.

is defined in ohe”“or more subtables that contain information about specific glyphs an
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be performed.on them. Each type of lookup has one or more corresponding subtable definifions.

of a subtable format depends upon two factors: the precise content of the information
operationy ‘and the required storage efficiency. (For complete definitions of all lookup types
e thethe GSUB and GPOS clauses of this document.)

features define information that is specific to the layout of the glyphs in a font. They d

being
and

b not

encode information that is consfant within the conventions of a particular Tanguage or the typography of a
particular script. Information that would be replicated across all fonts in a given language belongs in the text-
processing application for that language, not in the fonts.

Feature list

table

The headers of the GSUB and GPOS tables contain Offsets to Feature List tables (FeatureList) that
enumerate all the features in a font. Features in a particular FeatureList are not limited to any single script. A
FeatureList contains the entire list of either the GSUB or GPOS features that are used to render the glyphs in
all the scripts in the font.
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The FeatureList table enumerates features in an array of records (FeatureRecord) and specifies the total
number of features (FeatureCount). Every feature must have a FeatureRecord, which consists of a
FeatureTag that identifies the feature and an Offset to a Feature table (described next). The FeatureRecord
array is arranged alphabetically by FeatureTag names.

NOTE The values stored in the Featurelndex array of a LangSys table are used to locate records in the
FeatureRecord array of a FeatureList table.

FeaturelList table

Type Name Description
uint1p  FeatureCount Number of FeatureRecords in this table
struc FeatureRecord[FeatureCount] Array of FeatureRecords-zero-based (first feature has Featurelhdex = 0)-

listed alphabetically by FeatureTag

FeatyreRecord

Type| Name Description \§</
Tag FeatureTag 4-byte feature identification tag

Offsqt Feature Offset to Feature table-from beginning of FeatureList

Feature table

A Fdature table defines a feature with onevor more lookups. The client uses the lookups to substitute or
positjon glyphs.

Featpre tables defined within the GSUB table contain references to glyph substitution lookups| and feature
tables defined within the GPOS #table contain references to glyph positioning lookups. If a text-processing
operation requires both glyphsubstitution and positioning, then both the GSUB and GPOS tablgs must each
define a Feature table, and the-tables must use the same FeatureTags.

A Fepture table consists of an Offset to a Feature Parameters (FeatureParams) table (if one has been defined
for this feature - séenote in the following paragraph), a count of the lookups listed for| the feature
(LookupCount), and- an arbitrarily ordered array of indices into a LookupList (LookupLisfindex). The
LookupList indi¢es are references into an array of Offsets to Lookup tables.

The formatsof the Feature Parameters table is specific to a particular feature, and must be spgcified in the
feature’s, entry in the Feature Tags subclause 6.4 of the OFF Layout Tag Registry. The length of the Feature
Parameters table must be implicitly or explicitly specified in the Feature Parameters tabl¢ itself. The
FeatureParams field in the Feature Table records the Offset relative to the beginning of the Feature Table. If a
Feature Parameters table is not needed, the FeatureParams field must be set to NULL.

To identify the features in a GSUB or GPOS table, a text-processing client reads the FeatureTag of each
FeatureRecord referenced in a given LangSys table. Then the client selects the features it wants to implement
and uses the LookupList to retrieve the Lookup indices of the chosen features. Next, the client arranges the
indices in the LookupList order. Finally, the client applies the lookup data to substitute or position glyphs.

Example 3 at the end of this clause shows the FeatureList and Feature tables used to substitute ligatures in
two languages.
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Feature table

Type Name Description

Offset FeatureParams Offset to Feature Parameters table (if one has been defined for the feature),
relative to the beginning of the Feature Table; = NULL if not required.

uint16 LookupCount Number of LookupList indices for this feature
uint16 LookupListindex Array of LookupList indices for this feature -zero-based (first lookup is
[LookupCount] LookupListindex = 0)

Lookup list|table

The headerg of the GSUB and GPOS tables contain Offsets to Lookup List tables\(LookupList) for glyph
substitution (GSUB table) and glyph positioning (GPOS table). The LookupList-table contains an array of
Offsets to Lookup tables (Lookup). The font developer defines the Lookup sequence in the Lookup arrpy to
control the grder in which a text-processing client applies lookup data to glyph”substitution and positipning
operations. LookupCount specifies the total number of Lookup table Offsets inthe array.

Example 4 af the end of this clause shows three ligature lookups in the LookupList table.

LookupList table
Type Name Description \\)‘
\f\®
uint16 LpokupCount Number of lookups in this table
Offset Lpokup[LookupCount] Array of Offsgtsnto Lookup tables-from beginning of LookupList -zero based

(first lookupis Irookup index = 0)

Lookup table

A Lookup tgble (Lookup) défines the specific conditions, type, and results of a substitution or positipning
action that i used to implement a feature. For example, a substitution operation requires a list of target glyph
indices to bg replaced, @list of replacement glyph indices, and a description of the type of substitution actjon.

is part of a GSUB-er GPOS table. GSUB supports eight LookupTypes, and GPOS supports nine LookupTlypes
(for details apout LookupTypes, see the GSUB and GPOS clauses of the document).

Each Looku{table may contain only one type of information (LookupType), determined by whether the Igokup

Each LookupType is defined with one or more subtables, and each subtable definition provides a different
representation format. The format is determined by the content of the information required for an operation
and by required storage efficiency. When glyph information is best presented in more than one format, a
single lookup may contain more than one subtable, as long as all the subtables are the same LookupType.
For example, within a given lookup, a glyph index array format may best represent one set of target glyphs,
whereas a glyph index range format may be better for another set of target glyphs.

During text processing, a client applies a lookup to each glyph in the string before moving to the next lookup.
A lookup is finished for a glyph after the client makes the substitution/positioning operation. To move to the
"next" glyph, the client will typically skip all the glyphs that participated in the lookup operation: glyphs that
were substituted/positioned as well as any other glyphs that formed a context for the operation. However, in
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the case of pair positioning operations (i.e., kerning), the "next" glyph in a sequence may be the second glyph
of the positioned pair (see pair positioning lookup for details).

A Lookup table contains a LookupType, specified as an integer, that defines the type of information stored in
the lookup. The LookupFlag specifies lookup qualifiers that assist a text-processing client in substituting or
positioning glyphs. The SubTableCount specifies the total number of SubTables. The SubTable array
specifies Offsets, measured from the beginning of the Lookup table, to each SubTable enumerated in the
SubTable array.

Lookup table

Type

uint1

uint1

uint1

Offsq

uint1

The

o7

o7

1=2

1=2

Name

LookupType

LookupFlag

SubTableCount

SubTable
[SubTableCount]

MarkFilteringSet

L ookupFlag uses two bytes of data:

Each of the first four bits can be
a glyph string. The LookUpFlag

The fifth bit indicates the presence of a MarkFilteringSet field in the Lookup table.

The next three bits arereserved

The high byte is set.to specify the type of mark attachment.

Description
D

N

Different enumerations for GSUB and GPOS
Lookup qualifiers
Number of SubTables for this lookup

Array of Offsets to SubTables-from-beginning of Lookup table

Index (base 0) into GBEF mark glyph sets structure. This field is
present only if bitl "UsesMarkFilteringSet" of Lookup Flag bit
enumeration is set.

set.dntorder to specify additional instructions for applying
bit€numeration table provides details about the use of the

for future use.

B lookup to
bse bits.

a

or

LooKupFlag bit enumeration
Type P@‘S‘ Description
0x00p1 RightToLeft This bit relates only to the correct processing of the cursive attachment
|hr\|{llp "\leﬂ ({“DF\Q |nn|(||p iypn ’l) When this hit is cnf’ the. |ast_g,l¥ph_i_n_
given sequence to which the cursive attachment lookup is applied, will be
positioned on the baseline.
Setting of this bit is not intended to be used by operating systems
applications to determine text direction.
0x0002 IgnoreBaseGlyphs If set, skips over base glyphs
0x0004 IgnoreLigatures If set, skips over ligatures
0x0008 IgnoreMarks If set, skips over all combining marks
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0x0010

0x00EOQ

0xFFO00

UseMarkFilteringSet If set, indicates that the lookup table structure is followed by a
MarkFilteringSet field. The layout engine skips over all mark glyphs not in

the mark filtering set indicated.
Reserved

For future use (Set to zero)

MarkAttachmentType If not zero, skips over all marks of attachment type different from specified.

IgnoreBaseGlyphs, IgnorelLigatures, or IgnoreMarks refer to base glyphs, ligatures and marks as defined in

the Glyph

CF&WMMMMMMM
Table must be present. If any of these bits is set, then lookups must ignore glyphs of the respective type

is, the other
If MarkAttac

Class Definifion Table in the GDEF table. When processing glyph sequences, a lookup must‘ignore any
re not in the specified mark attachment class; only marks of the specified type ‘arge processed.

glyphs that g

If any lookup
field and a M

are not in thg specified mark glyph set; only glyphs in the specified mark glyph setlare processed.

If a mark filte
IgnoreMarks|

For examplg

be converted into a ligature composed of two components, one for each base character, with the comi

mark glyph
bit of the lige
then positiorn
not set the |
base glyph,

For another
bottom mark]

Coverage tgble

Each subta
(Coverage),
subtable. Th
Coverage ta

A Coverage
As a

Asr

blyphs must be processed just as though these glyphs were not present.

nmentType is non-zero, then mark attachment classes must be defined in the Mark Attach

has the UseMarkFilteringSet flag set, then the Lookup header must include’the MarkFilterir
arkGlyphSetsTable must be present in GDEF table. The lookup must ignere any mark glyph

ring set is specified, this supersedes any mark attachment type indication in the lookup flag.
bit is set, this supersedes any mark filtering set or mark attachment type indications.

, in Arabic text, a character string might have the pattern <base - mark - base>. That string
pver the first component. To produce this ligature, thé“font developer would set the Ignorel
ture substitution lookup to tell the client to ignore the mark, substitute the ligature glyph first
the mark glyph over the ligature in a subsequent.GPOS lookup. Alternatively, a lookup whig
he mark glyph, and the second base glyph.

example, a lookup which creates a ligature of a base glyph with a top mark could skip ov
s by specifying the mark attachment:type as a class that includes only top marks.

ple (except an Extension)LookupType subtable) in a lookup references a Coverage
which specifies all the_glyphs affected by a substitution or positioning operation described i
e GSUB, GPOS, and:GDEF tables rely on this notion of coverage. If a glyph does not appea
ble, the client carr skip that subtable and move immediately to the next subtable.

table identifies‘glyphs by glyph indices (GlyphlDs) either of two ways:

list of.individual glyph indices in the glyph set.

ition
that

ment
mark

gSet
5 that

If the

could
ining
flarks

and
h did

noreMarks bit could be used to describe a thréee-=component ligature glyph, composed of the first

er all

table
n the
rina

hnges of consecutive indices. The range format gives a number of start-glyph and end-glyph

inde

+ % ol 4 Fy '+ l | ol o Flo ol
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In a Coverage table, a format code (CoverageFormat) specifies the format as an integer: 1 = lists, and 2 =

ranges.

A Coverage table defines a unique index value (Coverage Index) for each covered glyph. This unique value
specifies the position of the covered glyph in the Coverage table. The client uses the Coverage Index to look

up values in

the subtable for each glyph.

Coverage Format 1

Coverage Format 1 consists of a format code (CoverageFormat) and a count of covered glyphs (GlyphCount),
followed by an array of glyph indices (GlyphArray). The glyph indices must be in numerical order for binary
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searching of the list. When a glyph is found in the Coverage table, its position in the GlyphArray determines
the Coverage Index that is returned-the first glyph has a Coverage Index = 0, and the last glyph has a
Coverage Index = GlyphCount -1.

Example 5 at the end of this clause shows a Coverage table that uses Format 1 to list the GlyphIDs of all
lowercase descender glyphs in a font.

Coverage Format1 table: Individual glyph indices

Type Name Description

uint1p CoverageFormat Format identifier-format = 1

uint1p GlyphCount Number of glyphs in the GlyphArray
GlyphID  GlyphArray[GlyphCount] Array of GlyphlIDs-in numerical order

Covgrage Format 2

Format 2 consists of a format code (CoverageFormat) and a countyof glyph index ranges (RangeCount),
followed by an array of records (RangeRecords). Each RangeRecérd consists of a start glyph index (Start), an
end glyph index (End), and the Coverage Index associated with_the range's Start glyph. Rangep must be in
GlyphlID order, and they must be distinct, with no overlapping,

The |Coverage Indexes for the first range begin with<zero (0), and the Start Coverage Indexes for each
succeeding range are determined by adding the lengthrof the preceding range (End GlyphlID - St3rt GlyphID +
1) to| the array Index. This allows for a quick calculation of the Coverage Index for any glyph in any range
using the formula: Coverage Index (GlyphID) = StartCoveragelndex + GlyphlID - Start GlyphID.

Example 6 at the end of this clause shows a‘€overage table that uses Format 2 to identify a range of numeral
glyphs in a font.

CovgrageFormat?2 table: Range of glyphs

Type| Name Description

uint1p CoverageFormat Format identifier-format = 2

uint1p RangeCount Number of RangeRecords

struc RangeRecord Array of glyph ranges-ordered by Start GlyphlD

[RangeCount]

RangeRecord

Type Name Description

GlyphID Start First GlyphID in the range

GlyphID End Last GlyphlID in the range

uint16 StartCoveragelndex Coverage Index of first GlyphID in range
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tion table

In OFF Layout, index values identify glyphs. For efficiency and ease of representation, a font developer can
group glyph indices to form glyph classes. Class assignments vary in meaning from one lookup subtable to
another. For example, in the GSUB and GPOS tables, classes are used to describe glyph contexts. GDEF

tables also u

se the idea of glyph classes.

Consider a substitution action that replaces only the lowercase ascender glyphs in a glyph string. To more
easily describe the appropriate context for the substitution, the font developer might divide the font's
lowercase glyphs into two classes, one that contains the ascenders and one that contains the glyphs without

ascenders.

A font devel
Class Defini
on. All glyph
font belongs

pper can assign any glyph to any class, each identified with an integer called a class val
ion table (ClassDef) groups glyph indices by class, beginning with Class 1, then Class.2))a
5 not assigned to a class fall into Class 0. Within a given class definition table, eachrglyph i
to exactly one class.

The ClassDgf table can have either of two formats: one that assigns a range of consecutive glyph indic

different clag

Class Defini

The first clas
correspondir
glyph indices

A ClassDef
(GlyphIDs) G
number of ¢
ClassValueA
and followin
automaticall

ses, or one that puts groups of consecutive glyph indices into the same class:

jon Table Format 1

s definition format (ClassDefFormat1) specifies a range of consecutive glyph indices and a
g glyph class values. This table is useful for assigning each glyph to a different class becaus]
in each class are not grouped together.

Format 1 table begins with a format identifier (ClassFormat). The range of glyph in
overed by the table is identified by two values: the GlyphlID of the first glyph (StartGlyph), an
bnsecutive GlyphlIDs (including the first one) that\will be assigned class values (GlyphCount)
rray lists the class value assigned to each GlyphlD, starting with the class value for Startd
j the same order as the GlyphlIDs. Any glyph not included in the range of covered Glyq
belongs to Class 0.

Example 7 aft the end of this clause uses Format\Ito assign class values to the lowercase, x-height, asce

and descend

er glyphs in a font.

!

e. A
d so
n the

es to

ist of
e the

Hices
d the
The
blyph
hIDs

nder,

ClassDefFonmat1 table: Class array
Type Ngme @ ' Description
~
uint16 ClassFormat Format identifier-format = 1
GlyphlD  StartGlyph First GlyphID of the ClassValueArray
uint16 GlyphCount Size of the ClassValueArray
uint16 ClassValueArray[GlyphCount] Array of Class Values-one per GlyphID

Class Definition Table Format 2

The second class definition format (ClassDefFormat2) defines multiple groups of glyph indices that belong to
the same class. Each group consists of a discrete range of glyph indices in consecutive order (ranges cannot

overlap).
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The ClassDef Format 2 table contains a format identifier (ClassFormat), a count of ClassRangeRecords that
define the groups and assign class values (ClassRangeCount), and an array of ClassRangeRecords ordered
by the GlyphID of the first glyph in each record (ClassRangeRecord).

Each ClassRangeRecord consists of a Start glyph index, an End glyph index, and a Class value. All GlyphIDs
in a range, from Start to End inclusive, constitute the class identified by the Class value. Any glyph not
covered by a ClassRangeRecord is assumed to belong to Class 0.

Example 8 at the end of this clause uses Format 2 to assign class values to four types of glyphs in the Arabic
script.

ClassDefFormat?2 table: Class ranges

N4
Type| Name Description (l/Q
a.
uint1p ClassFormat Format identifier-format = 2
uint1p ClassRangeCount Number of ClassRangeRecords
struc] ClassRangeRecord Array of ClassRangeRecords-ordered by Start GlyphiD

[ClassRangeCount]

ClassRangeRecord

Type Name Description \\\< V
AN

GlyphlD Start First GlyphID in the range

GlyphlD End Last GlyphlDfirvthe range

uint1p Class Applied'to all glyphs in the range

Device tables

Glyphs in a font are defined in design units specified by the font developer. Font scaling |ncreases or
decr¢ases a glyph's.size and rounds it to the nearest whole pixel. However, precise glyph positioning often
requires adjustment of these scaled and rounded values. Hinting, applied to points in the glyph putline, is an
effegtive solution to this problem, but it may require the font developer to redesign or re-hint glyphs.

Another selution-used by the GPOS, BASE, JSTF, and GDEF tables-is to use a Device table to specify
corrgction values to adjust the scaled design units. A Device table applies the correction values to the range of
sizes identified by StartSize and EndSize, which specify the smallest and largest pixel-per-em (ppem) sizes
needing adjustment.

Because the adjustments often are very small (a pixel or two), the correction can be compressed into a 2-, 4-,
or 8-bit representation per size. Two bits can represent a number in the range {-2, -1, 0, or 1}, four bits can
represent a number in the range {-8 to 7}, and eight bits can represent a number in the range {-128 to 127}.
The Device table identifies one of three data formats-signed 2-, 4,- or 8-bit values-for the adjustment values
(DeltaFormat). A single Device table provides delta information for one coordinate at a range of sizes.
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Type

Name Description

2 Signed 2-bit value, 8 values per uint16
4 Signed 4-bit value, 4 values per uint16
8 Signed 8-bit value, 2 values per uint16

The 2-, 4-, or 8-bit signed values are packed into uint16's most significant bits first. For example, using a

DeltaFormat

DeltaValue x123F.

of 2 (4-bit values), an array of values equal to {1, 2, 3, -1} would be represented-by the

The DeltaV4dlue array lists the number of pixels to adjust specified points on the glyph, or the entire glyph, at

each ppem

Size in the targeted range. In the array, the first index position specifies the number of pix¢ls to

add or subtract from the coordinate at the smallest ppem size that needs correction, the second index posgition

specifies the

ppem size in the range.

number of pixels to add or subtract from the coordinate at the next ppem size;-and so on for|each

Example 9 af the end of this clause uses a Device table to define the minimum extent value for a math scfipt.

Device table|

Type

uint16

uint16

uint16

uint16

6.2.5 Com

The rest of {
reflect uniqu

situations.

The example

Example 1:

Name Description ‘\\—
O
<
StartSize Smallest size to correct-in ppem
EndSize Largest size to correct-in ppem
DeltaFormat Format of DeltaValue array\data: 1, 2, or 3
DeltaValue[ ] Array of compressed data

mon table examples

s havethree columns showing hex data, source, and comments.

his clause describes and illustrates examples of all the common table formats. All the examples
e parameters;*but the samples provide a useful reference for building tables specific to pther

ScriptList table and ScriptRecords

Example 1 illustrates a ScriptList table and ScriptRecord definitions for a Japanese font with multiple scripts:
Han ldeographic, Kana, and Latin. Each script has script-specific behavior.
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Example 1
Hex Data Source Comment
ScriptList
TheScriptList ScriptList table definintion
0003 3 ScriptCount
ScriptRecord[0],in alphabetical order by ScriptTag
6861pE69 "hani" ScriptTag, Han Ideographic script
0014 HanlScriptTable Offset to Script table
ScriptRecord[1]
6B616E61 "kana" ScriptTag, Hiragana and Katakana scripts
0018 KanaScriptTable Offset to Script table
ScriptRecord[2]
6C61746E "latn" ScriptTag, Latin script
001G LatinScriptTable Offset to Script table

Exarmple 2: Script Table, LangSysRecord, and‘LangSys table

Example 2 illustrates the Script table, LangSysRecord, and LangSys table definitions for the Araljic script and
the Wrdu language system. The default\kangSys table defines three default Arabic script featyires used to
repldce certain glyphs in words with~their proper initial, medial, and final glyph forms. Thesg contextual

subslitutions are invariant and occur irvall language systems that use the Arabic script.

Many alternative glyphs in the Arabic script have language-specific uses. For instance, the Arabic, Farsi, and
Urdu| language systems use different glyphs for numerals. To maintain character-set compatibility, the
Unicpde Standard includes separate character codes for the Arabic and Farsi numeral glyphs. However, the
standlard uses the sanmie character codes for Farsi and Urdu numerals, even though three of the|Urdu glyphs
(4, 6] and 7) differ fram the Farsi glyphs. To access and display the proper glyphs for the Urdu numerals,
user$ of the textsprocessing client must enter the character codes for the Farsi numerals. Then the text-
procgssing client uses a required OFF Layout glyph substitution feature, defined in the Urdu LandSys table, to
acceps the correct Urdu glyphs for the 4, 6, and 7 numerals.

NOT

The Urdu LangSys table repeats the default script features. This repetition is necessary bec
languagg system also uses alternative glyphs in the initial, medial, and final glyph positions in words.

Tuse the Urdu

Example 2

Hex Data

000A
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Script

ArabicScriptTable

DefLangSys

Comment

Script table definition

Offset to DefaultLangSys table
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0001 1 LangSysCount LangSysRecord[0], in alphabetical order by LangSysTag
55524420 "URD " LangSysTag, Urdu language
0016 UrduLangSys Offset to LangSys table for Urdu
LangSys
Defl angSys defaylt | angSys table definition
0000 NULL LookupOrder, reserved, null
FFFF OxFFFF ReqFeaturelndex, no required features
0003 3 FeatureCount
0000 0 Featurelndex[0], in arbitrary order

"init" feature (initial glyph)

0001 1 Featurelndex[1], "fina" feature (final glyph)

0002 2 Featurelndex[2], for "medi" feature (medial glyph)
LangSys
UrduLangSys LangSys table definitiof

0000 NULL LookupOrder, reserved, null

0003 3 ReqFeaturelndex, numeral subsitution in Urdu

0003 3 EeatureCount

0000 0 Featurelndex[0], in arbitrary order

"init" feature (initial glyph)

0001 1 Featurelndex[1], "fina" feature (final glyph)

0002 2 Featurelndex[2], "medi" feature (medial glyph)

Example 3: FeatureList table and Feature table

Example 3 shows the FeatureList and Feature table definitions for ligatures in the Latin script. The FeatureList
has three features, all optional and named "liga." One feature, also a default, implements ligatures in Latin if
no language-specific feature specifies other ligatures. Two other features implement ligatures in the Turkish
and German languages, respectively.
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Three lookups define glyph substitutions for rendering ligatures in this font. The first lookup produces the "ffi"
and "fi" ligatures; the second produces the "ffl," "fl," and "ff" ligatures; and the third produces the eszet ligature.

The ligatures that begin with an "f" are separated into two sets because Turkish has a dotless "i" glyph and so
does not use "ffi" and "fi" ligatures. However, Turkish does use the "ffl," "fl," and "ff" ligatures, and the
TurkishLigatures feature table lists this one lookup.

Only the German language system uses the eszet ligature, so the GermanLigatures feature table includes a
lookup for rendering that ligature.

Because the Latin script can use both sets of ligatures, the DefaultLigatures feature table defines two
LookupList indices: one for the "ffi" and "fi" ligatures, and one for the "ffl," "fl," and "ff" ligatures. If the text-

procéssing client selects this feature, then the font applies both lookups.

NOTE

and '
langu

The TurkishLigatures and DefaultLigatures feature tables both list a LookupListindex of one\(¥) f
[ ligatures lookup. This is because language-specific lookups override all default language-system |
lage-system feature table must explicitly list all lookups that apply to the language.

br the "ffl," "fl,"
bokups, and a

Example 3
Hex Pata Source Comment Q}J
N\

FeatureList
TheFeatureList FeatureList table definition

0003 3 FeatureCount

FeatureRecord[0]

6C696761 "liga" FeatureTag

0014 TurkishLigatures Offset to Feature table, FfIFfFILiga FeatureRecord[1]

6C696761 "liga" FeatureTag

001A DefaultLigatures Offset to Feature table, FfiFiLiga, FfIFfFiLiga FeatureRecord[2]

6C696761 "liga" FeatureTag

0022 GermanlLigatures Offset to Feature table, EszetlLiga
Feature Eeature table definition
TurkishLigatures

0000 NULL FeatureParams, reserved, null

0001 1 LookupCount

0000 1 LookupListindex[1], ffl, fl, ff ligature substitution Lookup

© ISO/IEC 2009 — All rights reserved

135


https://iecnorm.com/api/?name=e18e9488eaa01adc43fb415b99989571

ISO/IEC 14496-22:2009(E)

Feature
DefaultLigatures

Feature table definition

0000 NULL FeatureParams - reserved, null
0002 2 LookupCount
0000 0 LookupListindex[0], in arbitrary order, ffi, fi ligatures
0001 T CookupListindex[ 1], T, 1, 1f igature substitution LoOOKup
Feature
GermanLigatures Feature table definition
0000 NULL FeatureParams - reserved, null
0001 & LookupCount
0000 0 LookupListindex[0], in arbitrary order, ffi, fi ligatures
0001 1 LookupListindex[1], ffl, fl, ff ligature substitution Lookup
0002 2 LookupListindex[2], eszet ligature substitution Lookup
Example 4: LookupList table and Lookup table
A continuatipn of Example 3, Example 4, shows three ligature lookups in the LookupList table. Theg first

generates the "ffi" and "fi" ligatures; the)'second produces the "ffl," "fl," and "ff" ligatures; and the|third
e eszet ligature. Each l6okup table defines an Offset to a subtable that contains data fgr the

generates th

ligature subdtitution.
Example 4
Hex Data Source @" Comment
LookupList
ThelLookupList LookuplList table definition
0003 3 LookupCount
0008 FfiFiLookup Offset to Lookup[0] table, in design order
0010 FfIFIFfLookup Offset to Lookup[1] table
0018 EszetlLookup Offset to Lookup[2] table
136 © ISO/IEC 2009 — Al rights reserved
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0004

000C

0001

Lookup
FfiFiLookup

0x000C

Lookup[0] table definition

LookupType, ligature subst

LookupFlag, IgnoreLigatures, IgnoreMarks

SubTableCount

0018]

0004

000d

0001

0028

0004

000d

0001

0038

FTiFISubtable

Lookup
FfIFIFfLookup

0x000C

FfIFIFfSubtable

Lookup
EszetlLookup

0x000C

EszetSubtable

Oriset to F1iF1 ligature substitution subtable

Lookup[1] table definition

LookupType
ligature subst

LookupFlag- IgnoreLigatures, IgnoreMarks

SubTableCount

Offset to FfIFIFf ligature substitution‘subtable

Lookup[2] table definition

Lookup Fype- ligature subst

LookupFlag- IgnoreLigatures, IgnoreMarks

SubTableCount

Offset to Eszet ligature substitution subtable

Example 5; CoverageFormat1 table (GlyphlD list)

ISO/IEC 14496-22:2009(E)

Exar

! [T gy o bodota dlo ot Lot Ll Y| ol £l ol ol Il I :
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1 a font. The

table uses the list format instead of the range format because the GlyphlDs for the descender glyphs are not
consecutively ordered.
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Example 5

Hex Data

0001

0005

0038

003B

0041

0042

004A

Example 6:

Example 6 §
format instg

Source Comment

CoverageFormat1

DescenderCoverage Coverage table definition

1 CoverageFormat lists
GlyphCount

hGlyphID GlyphArray[0], in GlyphID order

GlyphID GlyphArray[1]

bGlyphID GlyphArray[2]

HGlyphID GlyphArray[3]

yGlyphlD GlyphArray[4]

CoverageFormat2 table (GlyphID ranges)

hows a Coverage table that defines ten numeral glyphs (0 through 9). The table uses the range
ad of the list format because the GlyphlDs are ordered consecutively in the font.| The

StartCoveragelndex of zero (0) indicates that the first GlyphID, for the zero glyph, returns a Coverage Index of

d GlyphlID, for the numeral one (1) glyph; returns a Coverage Index of 1, and so on.

Comment

Coverage table definition

CoverageFormat, GlyphID ranges

RangeCount
RangeRecord[0]

0. The secor
Example 6
Hex Data Source
CoverageFormat2
NumeralCoverage
0002 P
0001 1
004E OglyphID
0057 9glyphID
0000 0
138

Start GlyphID

End GlyphID

StartCoveragelndex, first Coveragelndex = 0
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The ClassDef table in Example 7 assigns class values to the lowercase glyphs in a font. The x-height glyphs
are in Class 0, the ascender glyphs are in Class 1, and the descender glyphs are in Class 2. The array begins
with the index for the lowercase "a" glyph.

Comment

ClassDef table definition

ClassFormat

StartGlyph

GlyphCount

aGlyph, Xheight Class 0

bGlyph, Ascender Class 1

cGlyph, Xheight Class 0

dGlyph, Ascender Class\]

eGlyph, Xheight.Class 0

fGlyph,(Ascender Class 1

gGlyph, Descender Class 2

hGlyph, Ascender Class 1

iGlyph, Ascender Class 1

jGlyph, Descender Class 2

kGlyph, Ascender Class 1

Example 7

Hex Data Source
ClassDefFormat1
LowercaseClassDef

0001 1

0032 aGlyphID

001A 26

0000 0

0001 1

0000 0

0001 1

0000 0

0001 1

0002 2

0001 1

0000 0

0002 2

0001 1

0001 1

0000 0

0000 0

0000 0

© ISO/IEC 2009 — All rights reserved

IGlyph, Ascender Class 1

mGlyph, Xheight Class 0

nGlyph, Xheight Class 0

0oGlyph, Xheight Class 0
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0002 2 pGlyph, Descender Class 2
0002 2 gGlyph, Descender Class 2
0000 0 rGlyph, Xheight Class 0
0000 0 sGlyph, Xheight Class 0
0001 1 tGlyph, Ascender Class 1
0000 0 uGlyph, Xheight Class 0
0000 0 vGlyph, Xheight Class 0
0000 0 wGlyph, Xheight Class 0
0000 0 xGlyph, Xheight Class 0
0002 2 yGlyph, Descender Class 2
0000 0 zGlyph, Xheight Class 0

Example 8: ClassDefFormat2 table (Class ranges)

In Example B, the ClassDef table assigns class values*to four types of glyphs in the Arabic script: medium-
height base |glyphs, high base glyphs, very high base glyphs, and default mark glyphs. The table lists| only
Class 1, Clags 2, and Class 3; all glyphs not explicitly assigned a class fall into Class 0.

The table uses the range format because the-GlyphIDs in each class are ordered consecutively in the fopt. In
the ClassRapge array, ClassRange definitions are ordered by the Start glyph index in each range. The inflices
of the high|base glyphs, defined in~ ClassRange[0], are first in the font and have a class value |of 2.
ClassRange[1] defines all the very high base glyphs and assigns a class value of 3. ClassRange[2] cortains
all default mprk glyphs; the classwvalue is 1. Class 0 consists of all the medium-height base glyphs, which are
not explicitlylassigned a class.value.

Example 8
H
ex Soyrce Comment
Data
ClassbefFormmat2 Classtabtedefimtion
GlyphHeightClassDef
0002 2 Class Format ranges
0003 3 ClassRangeCount
ClassRange[0], ordered by StartGlyphID
0030 tahGlyphID Start

first GlyphlID in the range

140 © ISO/IEC 2009 — All rights reserved


https://iecnorm.com/api/?name=e18e9488eaa01adc43fb415b99989571

ISO/IEC 14496-22:2009(E)

0031 dhahGlyphID End
Last GlyphlID in the range
0002 2 Class, high base glyphs, ClassRange[1]
0040 cafGlyphID Start, first GlyphlID in the range
0041 gafGlyphlID End, Last GlyphlID in the range
0003 & CIass, very high base glyphs, ClassRange[Z]
00D3Z fathatanDefaultGlyphlD Start, first GlyphlID in the range
00D3 dammatanDefaultGlyphlD End, Last GlyphlID in the range
0001 1 Class
default marks
Example 9: Device table
Example 9 defines the minimum extent value for a math)script, using a Device table to adjyst the value
accofding to the size of the output font. Here, the Device table defines single-pixel adjustments for font sizes
from|11 ppem to 15 ppem. The DeltaFormat is 1, which signifies a packed array of signed 2-bit values, eight
valugs per uint16.
Example 9
N0
Hex Data  Source Commeﬁ\
«O
DeviceTableFormat1
MinCoordDeviceTable Device Table definition
0008 11 StartSize, 11 ppem
00O0F 15 EndSize, 15 ppem
0001 1 DeltaFormat
signed 2 bit value, 8 values
per uint16
1 increase 11ppem by 1 pixel
1 increase 12ppem by 1 pixel
1 increase 13ppem by 1 pixel
1 increase 14ppem by 1 pixel
5540 1 increase 15ppem by 1 pixel
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6.3 Adv

anced typographic tables

There are also several optional tables that support vertical layout as well as other advanced typographic

functions:

Advanced T

Tag

BASE

ypographic Tables

Name

Baseline data

GDEF

GPOS

GSUB

JSTF

6.3.1 BAS

The Baseling table (BASE) provides information used to align glyphs of different scripts and sizes in a line

text, whethe
also provide
feature in a f

Overview

Lines of text
spacing and
depth from g
large or too

In addition, d
next to one 3
however, thq
"hanging bas

o el oot ook
orypraethtion—aata

Glyph positioning data
Glyph substitution data

Justification data

E Baseline table

the glyphs are in the same font or in different fonts. To improve text layout, the Baseline tab
5 minimum (min) and maximum (max) glyph extent valugs for each script, language system, ¢
ont.

composed with glyphs of different scripts and point sizes need adjustment to correct interline
alignment. For example, glyphs designed to be the same point size often differ in height and
ne font to another (see Figure 18). This variation can produce interline spacing that looks too
small, and diacritical marks, math@ymbols, subscripts, and superscripts may be clipped.

For example e

Figure 18 — Incorrect alignment of glyphs from Latin and Kanji (Latin dominant)

ifferent baselines can cause text lines to waver visually as glyphs from different scripts are p
nother. For'example, ideographic scripts position all glyphs on a low baseline. With Latin scr
baseline is higher, and some glyphs descend below it. Finally, several Indic scripts use a hig
eline™to align the tops of the glyphs.

of

S

aced
pts,
h

To solve these composition problems, the BASE table recommends baseline positions and min/max extents
for each script (see Figure 19). Script min/max extents can be modified for particular language systems or

features.

142

For example &

Figure 19 — Proper alignment of glyphs from Latin and Kanji (Latin dominant)
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Baseline values

The BASE table uses a model that assumes one script at one size is the "dominant run" during text
processing-that is, all other baselines are defined in relation to this the dominant run.

For example, Latin glyphs and the ideographic Kanji glyphs have different baselines. If a Latin script of a
particular size is specified as the dominant run, then all Latin glyphs of all sizes will be aligned on the roman
baseline, and all Kanji glyphs will be aligned on the lower ideographic baseline defined for use with Latin text.
As a result, all glyphs will look aligned within each line of text.

The BASE table supplies recommended baseline positions; a client can specify others. For instance, the client

£ 4 H o L HH LEE + £ +lo HO | PP o +
may vdlit U doolyll UdoTINTT PUOTUUTTIO UTTTCTTTIUITTUTNTT UTUST 1T UTCS TUTTL.

Times Mew Roman Bacelines  Dominant Bun: Times Mew Rornan

wem;’;@"ﬁng BY ﬁ BY Gl

M= Mincho Baselines Dominant Run: M3 Mincher
u A
InterngR%?ﬁiru]: ﬁ @—_ﬂ%‘_ ; —

Figure 20 — Comparing Latin and Kanji baselines, with characters aligned according to theé dominant
run

Min/Max Extent values

The BASE table gives clients the option of\using script, language system, or feature-specific extert values to
imprpve composition (see Figure 20). For example, suppose a font contains glyphs in Latin and Arabic scripts,
and the min/max extents defined for the Arabic script are larger than the Latin extents. The font also supports
Urdul a language system that includes specific variants of the Arabic glyphs, and some Urdu varignts require
larggr min/max extents than the default Arabic extents. To accommodate the Urdu glyphs, the BABE table can
define language-specific min/max extent values that will override the default Arabic extents-but only when
rendering Urdu glyphs.

The BASE table also‘can define feature-specific min/max values that apply only when a particular|feature is
enabled. Supposé:that the font described earlier also supports the Farsi language system, which has one
featdure that requires a minor alteration of the Arabic script extents to display properly. The BASE fable can
specify these.extent values and apply them only when that feature is enabled in the Farsi language.

6.3.1.1 BASE table organization

The BASE table begins with Offsets to Axis tables that describe layout data for the horizontal and vertical
layout directions of text. A font can provide layout data for both text directions or for only one text direction:

e The Horizontal Axis table (HorizAxis) defines information used to lay out text horizontally. All baseline
and min/max values refer to the Y direction.

e The Vertical Axis table (VertAxis) defines information used to lay out text vertically. All baseline and
min/max values refer to the X direction.

NOTE The same baseline tags can be used for both horizontal and vertical axes. For example, the 'romn' tag
description used for the vertical axis would indicate the baseline of rotated Latin text.

Figure 21 shows how the BASE table is organized.

© ISO/IEC 2009 — All rights reserved 143


https://iecnorm.com/api/?name=e18e9488eaa01adc43fb415b99989571

ISO/IEC 14496-22:2009(E)

Text directi

The HorizAx

BaseScriptL

For example]
are rendereq
also are reng

Baseline dafta

Each Axis ta

same directi

Each script i

table, which
which conta

The BaseVa

identifies on
grow or shri
contrasts wi

BALSE Header I
Wertical
Axis Table

Harizontal
Axis Table

List

List I List I
Base Y Ease MindMa
Yalues Yalues Yalues Yalles

Figure 21 — High-level organization of BASE table

on

s and VertAxis tables organize layout information by,script in BaseScriptList tables. A
st enumerates all scripts in the font that are written in a particular direction (horizontal or vert

, consider a Japanese font that contains Kaniji, Kana, and Latin scripts. Because all three scr|
horizontally, all three are defined in the BaseScriptList of the HorizAxis table. Kanji and Kan
ered vertically, so those two scripts are defined in the BaseScriptList of the VertAxis table, tg

ble also references a BaseTlaglist, which identifies all the baselines for all scripts written in th

N a BaseScriptList(is)represented by a BaseScriptRecord. This record references a BaseScrij

contains layout data for the script. In turn, the BaseScript table references a BaseValues tabl

ihs baseline information and several MinMax tables that define min/max extent values.

ues table specifies the coordinate values for all baselines in the BaseTagList. In addition, it
of these baselines as the default baseline for the script. As glyphs in a script are scaled, the

cal).

pts

e

bn (horizontal or vertical)(The BaseTagList may also include baseline tags for scripts suppor{ed
in other fontg.

D

y

i(from the script's default baseline position. Each baseline can have unique coordinates. Thi

P

TrueType 1.0, which implies a single, fixed baseline for all scripts in a font. With the OFF Layout

tables, each script can be aligned independently, although more than one script may use the same baseline

values.

Baseline coordinates for scripts in the same font must be specified in relation to each other for correct

alignment of the glyphs. Consider the font, discussed earlier, containing both Latin and Kanji glyphs. If the
BaseTagList of the HorizAxis table specifies two baselines, the roman and the ideographic, then the layout
data for both the Latin and Kanji scripts will specify coordinate positions for both baselines:

The
rom

The

BaseValues table for the Latin script will give coordinates for both baselines and specify the
an baseline as the default.

BaseValues table for the Kaniji script will give coordinates for both baselines and specify the

ideographic baseline as the default.
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Min/Max extents
The BaseScript table can define minimum and maximum extent values for each script, language system, or
feature. (These values are distinct from the min/max extent values recorded for the font as a whole in the
head, hhea, vhea, and OS/2 tables.) These extent values appear in three tables:

e The DefaultMinMax table defines the default min/max extents for the script.

e A MinMax table, referenced through a BaseLangSysRecord, specifies min/max extents to
accommodate the glyphs in a specific language system.

o A FeatMinMaxRecord. referenced from the MinMax table, provides min/max extent values to support
feature-specific glyph actions.

NOTE Language-system or feature-specific extent values may be essential to define some_fonts. [However, the
defadlt min/max extent values specified for each script should usually be enough to support high-quality text Jayout.

The actual baseline and min/max extent values used by the BASE table reside in BaseCoord tabl¢s. Three
formats are defined for BaseCoord table data. All formats define single X or Y cobrdinate values in design
units} but two formats support fine adjustments to these values based on a contour point or a Devjce table.

The fest of this clause describes all the tables defined within the BASE table? Sample tables and l{sts that
illustrate typical data for a font are supplied at the end of the clause.

6.3.1.2 BASE table structure

BASE header

The BASE table begins with a header that consists of @ version number for the table (Version), initially set to
1.0 (Px00010000), and Offsets to horizontal and vertical Axis tables (HorizAxis and VertAxis).

EacHh Axis table stores all baseline information.and min/max extents for one layout direction. The HorizAxis
tablef contains Y values for horizontal text layout; the VertAxis table contains X values for vertical fext layout.

A font may supply information for both layout directions. If a font has values for only one text direction, the
Axis ftable Offset value for the other direction will be set to NULL.

Example 1 at the end of this clause’shows a sample BASE Header.

BASE Header

Type Na@" Description

fixed32 V;rsion Version of the BASE table-initially 0x00010000

Offse HorizAxis Offset to horizontal Axis table-from beginning of BASE table-may be NULL
Offset VertAxis Offset to vertical Axis table-from beginning of BASE table-may be NULL

Axis tables: HorizAxis and VertAxis

An Axis table is used to render scripts either horizontally or vertically. It consists of Offsets, measured from the
beginning of the Axis table, to a BaseTagList and a BaseScriptList:

o The BaseScriptList enumerates all scripts rendered in the text layout direction.
e The BaseTagList enumerates all baselines used to render the scripts in the text layout direction. If no

baseline data is available for a text direction, the Offset to the corresponding BaseTagList may be set
to NULL.
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Example 1 at the end of this clause shows an example of an Axis table.

Axis Table

Type Name Description

Offset BaseTagList Offset to BaseTagList table-from beginning of Axis table-may be NULL
Offset BaseScriptList ~ Offset to BaseScriptList table-from beginning of Axis table
BaseTagLi

The BaseTapList table identifies the baselines for all scripts in the font that are rendered in the same.text
direction. Each baseline is identified with a 4-byte baseline tag. The Baseline Tags of the OFF Tag)Regis
lists currently registered baseline tags. The BaseTagList can define any number of baselines, ahd.,it may

include baselline tags for scripts supported in other fonts.

try

the BaseScriptList table must designate one of these BaseTagList baselines as its default,
which the OFF Layout Services use to align all glyphs in the script. Even though the BaseScriptList and th
BaseTagLisf are defined independently of one another, the BaseTagList typically includes a tag for each
different default baseline needed to render the scripts in the layout direction. If someé scripts use the samg
default baseline, the BaseTagList needs to list the common baseline tag only-ence.

The BaseTa
and a count

jList table consists of an array of baseline identification tags (BaselineTag), listed alphabetically,
bf the total number of baseline Tags in the array (BaseTagCount).

Example 1 af the end of this clause shows a sample BaseTagListtable.

BaseTagList table
Type Namé¢ Description <
yp p \\g\
|\
uint16  Base[lagCount Number of baseling’identification tags in this text direction-may be zero (0)
Tag BaselineTag[BaseTagCount] Array of 4-byte baseline identification tags-must be in alphabetical order

BaseScriptlist table

The BaseSc
script is not |
specified for

For each scn
and referend
alphabeticall

[iptList table identifies all scripts in the font that are rendered in the same layout direction. If a
sted here, then the text-processing client will render the script using the layout information
the entire font.

pt listeduin the BaseScriptList table, a BaseScriptRecord must be defined that identifies the s
es its layout data. BaseScriptRecords are stored in the BaseScriptRecord array, ordered

cript

y-by,the BaseScriptTag in each record. The BaseScriptCount specifies the total number of

BaseScriptR

cordsimthe array.

Example 1 at the end of this clause shows a sample BaseScriptList table.

BaseScriptList table
Type Name Description
uint16  BaseScriptCount Number of BaseScriptRecords defined

struct

146

BaseScriptRecord[BaseScriptCount]

Array of BaseScriptRecords-in alphabetical order by BaseScriptTag
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A BaseScriptRecord contains a script identification tag (BaseScriptTag), which must be identical to the
ScriptTag used to define the script in the ScriptList of a GSUB or GPOS table. Each record also must include

an Offset to a BaseScript table that defines the baseline and min/max extent data for the script.

Example 1 at the end of this clause shows a sample BaseScriptRecord.

BaseScriptRecord

Type Name Description

Tag BaseScriptTag  4-byte script identification tag

Offsef BaseScript Offset to BaseScript table-from beginning of BaseScriptList
BaséScript table

A BaseScript table organizes and specifies the baseline data and min/max‘extent data for one scr|
BasdScript table, the BaseValues table contains baseline information, and one or more MinMax tz
min/inax extent data.

The

base
base
Base

BaseValues table identifies the default baseline for the script and lists coordinate positions fo
ine named in the corresponding BaseTagList. Each script can assign a different position to €
ine, so each script can be aligned independently in{relation to any other script. (For more det
Values table description later in this clause.)

The PefaultMinMax table defines the default min/fax extent values for the script. (For details, ses
tablel description below.) If a language system orfeature defined in the font has no effect on the s
defadlt min/max extents, the OFF Layout Sefvices will use the default script values.

Somgtimes language-specific overrides, for min/max extents are needed to properly render the gly
spec
glyph whose extents exceed the.script's default min/max extents. Each language system that spe
min/ax extent values must define a BaseLangSysRecord. The record should identify the langua
(BasgLangSysTag) and contain an Offset to a MinMax table of language-specific extent coordinat

Featyre-specific overrides for min/max extents also may be needed to accommodate the effects o
actiops used to implement a specific feature. For example, superscript or subscript features may 1
changes to the default script or language system extents. Feature-specific extent values not limite]
specffic language-system may be specified in the DefaultMinMax table. However, extent values us
specjfic language system require a BaseLangSysRecord and a MinMax table. In addition to specif
coordlinate data, the MinMax table must contain Offsets to FeatMinMaxRecords that define the fez
min/iak data.

pt. Within a
bles contain

each
ach
ails, see the

the MinMax
cript's

phsin a

fic language system. For example; a glyph substitution required in a language system may r¢sult in a

Cifies
je system
eS.

f glyph
equire

dtoa

ed for a
ying
ture-specific

A BaseScript table has four components:

o An Offset to a BaseValues table (BaseValues). If no baseline data is defined for the script

or the

corresponding BaseTagList is set to NULL, the Offset to the BaseValues table may be set to NULL.

Offset may be set to NULL.

BaselLangSysRecord array are listed alphabetically by BaseLangSysTag.

An Offset to the DefaultMinMax table. If no default min/max extent data is defined for the script, this

An array of BaseLangSysRecords (BaseLangSysRecord). The individual records stored in the

A count of the BaseLangSysRecords included (BaseLangSysCount). If no language system or

language-specific feature min/max values are defined, the BaseLangSysCount may be set to zero (0).
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Example 2 at the end of this clause shows a sample BaseScript table.

BaseScript Table

Type Name Description

Offset BaseValues Offset to BaseValues table-from beginning of BaseScript table-may be NULL
Offset DefaultMinMax Offset to MinMax table- from beginning of BaseScript table-may be NULL
uint16 Bas¢LangSysCount Number of BaseLangSysRecords defined-may be zero (0)

struct Basg¢LangSysRecord

Eelassyetaug Array of BaseLangSysRecords-in alphabetical order by BaseLangSysTag

BaselLangSysRecord

A BaselLangBysRecord defines min/max extents for a language system or a language-specific feature. Each
record contajns an identification tag for the language system (BaseLangSysTag).and an Offset to a MinMax
table (MinMax) that defines extent coordinate values for the language system_and references feature-spegific
extent data.

Example 2 af the end of this clause shows a BaseLangSysRecord.

BaselangSysRecord
Type Ngme Description \0“
xf\®
Tag BgselLangSysTag  4-byte language system identification tag
Offset MipMax Offset to MinMax table-from beginning of BaseScript table

BaseValuesg| table
A BaseValugs table lists the coordinate positions of all baselines named in the BaselineTag array of the
corresponding BaseTagList andiidentifies a default baseline for a script.

NOTE When the Offset-to the corresponding BaseTagList is NULL, a BaseValues table is not needed. Howeyer, if
the Offset is npt NULL, thefi"each script must specify coordinate positions for all baselines named in the BaseTagList

The default baseling, one per script, is the baseline used to lay out and align the glyphs in the script. The
Defaultinde¥ in'the BaseValues table identifies the default baseline with a value that equals the array indgx
position of the corresponding tag in the BaselineTag array.

For example, the Han and Latin scripts use different baselines to align text. If a font supports both of these
scripts, the BaselineTag array in the BaseTagList of the HorizAxis table will contain two tags, listed
alphabetically: "ideo" in BaselineTag[0] for the Han ideographic baseline, and "romn" in BaselineTag[1] for the
Latin baseline. The BaseValues table for the Latin script will specify the roman baseline as the default, so the
Defaultindex in the BaseValues table for Latin will be "1" to indicate the roman baseline tag. In the
BaseValues table for the Han script, the Defaultindex will be "0" to indicate the ideographic baseline tag.

Two or more scripts may share a default baseline. For instance, if the font described above also supports the
Cyrillic script, the BaselineTag array does not need a baseline tag for Cyrillic because Cyrillic and Latin share
the same baseline. The Defaultindex defined in the BaseValues table for the Cyrillic script will specify "1" to
indicate the roman baseline tag, listed in the second position in the BaselineTag array.
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In addition to identifying the Defaultindex, the BaseValues table contains an Offset to an array of BaseCoord
tables (BaseCoord) that list the coordinate positions for all baselines, including the default baseline, named in
the associated BaselineTag array. One BaseCoord table is defined for each baseline. The BaseCoordCount
defines the total number of BaseCoord tables, which must equal the number of baseline tags listed in
BaseTagCount in the BaseTagList.

Each baseline coordinate is defined as a single X or Y value in design units measured from the zero position
on the relevant X or Y axis. For example, a BaseCoord table defined in the HorizAxis table will contain a Y

value because horizontal baselines are positioned vertically. BaseCoord values may be negative. Each script
may assign a different coordinate to each baseline.

Offsets ta each BaseCoord table are stored in a BaseCoord array within the BaseValues table The order of

the

othe

base

Exan

BasgValues table

Type Name Description O\\V
uint1 Defaultindex Index number of default baseling _for this script-equals index position of

uint1 BaseCoordCount Number of BaseCoord tables defined-should equal BaseTagCount in the
BaseTagList

Offset BaseCoord[BaseCoordCount] Array of Offsets to BaseCoord-from beginning of BaseValues table-order
matches-BaselineTag array in the BaseTagList

The MinMax table and FeatMinMaxRecord

The
Feat

Both
the
exte

Coordinate values may be negative.

Diffe

baseline tag in BaselineArray of‘the BaseTagList

MinMax table specifies extents for scripts and language systems. It also contains an array of
MinMaxRecords used'to define feature-specific extents.

the MinMax table and the FeatMinMaxRecord define Offsets to two BaseCoord tables: one t
imimum extent value (MinCoord), and one that defines the maximum extent value (MaxCoor
t value is a@single X or Y value, depending upon the text direction, and is specified in design

rent tables define the min/max extent values for scripts, language systems, and features:

tored Offsets corresponds to the order of the tags listed in the BaselineTag array of the Base
words, the first position in the BaseCoord array will define the Offset to the BaseCoord-table|for the first

ine named in the BaselineTag array, the second position will define the Offset to the BaseCdord table for
the second baseline named in the BaselineTag array, and so on.

TagList. In

nple 3 at the end of the clause has two parts, one that shows a BaseValues table’and one that shows a
char{ with different baseline positions defined for several scripts.

hat defines
d). Each
units.

. Min/max extent values for a script are defined In the DefaultMinMax table, referenced in a

table.

to the entire script.

e Min/max extent values for a language system are defined in the MinMax table, referenced

BaselLangSysRecord.

applied within a language system.

© ISO/IEC 2009 — All rights reserved
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Within the DefaultMinMax table, FeatMinMaxRecords can specify extent values for features that apply

ina

FeatMinMaxRecords can be defined within the MinMax table to specify extent values for features

149


https://iecnorm.com/api/?name=e18e9488eaa01adc43fb415b99989571

ISO/IEC 14496-22:2009(E)

In a FeatMinMaxRecord, the MinCoord and MaxCoord tables specify the minimum and maximum coordinate
values for the feature, and a FeatureTableTag defines a 4-byte feature identification tag. The
FeatureTableTag must match the tag used to identify the feature in the FeatureList of the GSUB or GPOS

table.

Each feature that exceeds the default min/max values requires a FeatMinMaxRecord. All FeatMinMaxRecords
are listed alphabetically by FeatureTableTag in an array (FeatMinMaxRecord) within the MinMax table.
FeatMinMaxCount defines the total number of FeatMinMaxRecords.

Text-processing clients should use the following procedure to access the script, language system, and
feature-specific extent data:

1. Detgrmine script extents in relation to the text content.

2. Sel

Haveg the application or user choose feature-specific extent values.

3
4. If nolextent values are defined for a language system or for language-specific features, use the

t language-specific extent values with respect to the language system in use.

defapult min/max extent values for the script.

Example 4 af the end of this clause has two parts. One shows MinMax tables and,a-FeatMinMaxRecord fpr

different script, language system, and feature extents. The second part shows Hhow to define these tables

when a langliage system needs feature-specific extent values for an obscuré feature, but otherwise the

language system and script extent values match.

MinMax table

Type Nanpe Description 4

A\

Offset MinCoord Offset to BaseCoord table-defines, minimum extent value-from the beginning of
MinMax table-may be NULL

Offset MaxCoord Offset to BaseCoord table=defines maximum extent value-from the beginning of
MinMax table-may be-NULL

uint16 FeafMinMaxCount Number of FeatMinMaxRecords-may be zero (0)

truct FeafMinMaxRecord

strue [Feei tl\/II?nMaaXx Ceocl:)r:t] Array of FeatMinMaxRecords-in alphabetical order, by FeatureTableTag

FeatMinMax{Record

Type N1mQ>.) ) Description

Tag FeatureTableTag  4-byte feature identification tag-must match FeatureTag in FeatureList

Offset MinCoord Offset to BaseCoord table-defines minimum extent value-from beginning of MinMax

table-may be NULL
Offset MaxCoord Offset to BaseCoord table-defines maximum extent value-from beginning of MinMax
table-may be NULL
150
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BaseCoord tables

Within the BASE table, a BaseCoord table defines baseline and min/max extent values. Each BaseCoord
table defines one X or Y value:

o |f defined within the HorizAxis table, then the BaseCoord table contains a Y value.

o |f defined within the VertAxis table, then the BaseCoord table contains an X value.

All values are defined in design units, which typically are scaled and rounded to the nearest integer when
scaling the glyphs. Values may be negative.

Thret formats available for BaseCoord table data define single X or Y coordinate values in design
of the formats also support fine adjustments to the X or Y values based on a contour point ora-Deg

Bas¢Coord Format 1

The
unit (
but t

Exan

Basg

Type

uint1

int16

BaseCoord Format 2

The

supp
outlin

NOTH

Exan

irst BaseCoord format (BaseCoordFormat1) consists of a format identifier,,followed by a sing
oordinate that specifies the BaseCoord value. This format has the benefits’of small size and
ne BaseCoord value cannot be hinted for fine adjustments at different(Sizes or device resoluti

ple 5 at the end of the clause shows a sample of a BaseCoordFermat1 table.

CoordFormat1 table: Design units only

Name Description >
QO

N\

BaseCoordFormat Format identifier-format = 1

Coordinate XorY value, in design units

second BaseCoord format (BaseCoordFormat2) specifies the BaseCoord value in design uni
ies a glyph index and a'contour point for reference. During font hinting, the contour point on
e may move. The point's final position after hinting provides the final value for rendering a gi

F Glyph positioning operations defined in the GPOS table do not affect the point's final position.

ple 6 shows-a sample of a BaseCoordFormat2 table.

units. Two
vice table.

le design
simplicity,
oNs.

s, but also
he glyph
ven font size.

BasgqCoordFkormat?2 table: Design units plus contour point
Type \"Name Description

uint16 BaseCoordFormat Format identifier-format = 2

int16 Coordinate XorY value, in design units

GlyphID  ReferenceGlyph GlyphlID of control glyph

uint16 BaseCoordPoint Index of contour point on the ReferenceGlyph

© IS0

/IEC 2009 — All rights reserved
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BaseCoord Format 3

The third BaseCoord format (BaseCoordFormat3) also specifies the BaseCoord value in design units, but it
uses a Device table rather than a contour point to adjust the value. This format offers the advantage of fine-
tuning the BaseCoord value for any font size and device resolution. (For more information about Device tables,
see the clause, Common Table Formats.)

Example 7 at the end of this clause shows a sample of a BaseCoordFormat3 table.

BaseCoordFormat3 table: Design units plus Device table

Type Nal‘ne Description

uint16 BageCoordFormat Format identifier-format = 3

int16 Coprdinate XorY value, in design units

Offset DeyiceTable Offset to Device table for X or Y value

6.3.1.3 BASE table examples

The rest of this clause describes and illustrates examples of all the BASE tables. All the examples reflect
unique parameters described below, but the samples provide.a useful reference for building tables specific to
other situatigns.

Most of the ¢xamples have three columns showing hex\data, source, and comments.

Example 1: BASE header table, Axis table, BaseTagList table, BaseScriptList table, and
BaseScriptRecord

Example 1 describes a sample font that.contains four scripts: Cyrillic, Devanagari, Han, and Latin. All four
scripts are rendered horizontally; onlylone script, Han, is rendered vertically. As a result, the BASE header
gives Offsetsg to two Axis tables: HorizAxis and VertAxis. Example 1 only shows data defined in the HorizAxis
table.

In the HorizAxis table, the BaseScriptList enumerates all four scripts. The BaseTagList table names three
horizontal bgselines for rendering these scripts: hanging, ideographic, and roman. The hanging baseline is the
default for Dgvanagarithe ideographic baseline is the default for Han, and the roman baseline is the defqult

for both Latin and Cuyitlic.

The VertAxig table ) would be defined similarly: its BaseScriptList would enumerate one script| Han,

ally cret1a C 10 CTIGC v c vim

Example 1
Hex Data Source Comments

BASEHeader

TheBASEHeader BASE table header definition
00010000  0x00010000 Version
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0008 HorizontalAxisTable
010C VerticalAxisTable
Axis

HorizontalAxisTable

ISO/IEC 14496-22:2009(E)

Offset to HorizAxis table

Offset to VertAxis table

Axis table definition

0004 Hnri7RaseIaeI ist
0012 HorizBaseScriptList
BaseTagList
HorizBaseTagList
0003 3

6861pEG67  "hang"

6964p56F  "ideo"

726FBDGE  "romn"

BaseScriptList
HorizBaseScriptList

0004 4

6379126C  "cyrl"

001A HorizCyrillicBaseScriptTable

6465f66E  'devn"

0060 HorizDevanagariBaseScriptTable

Offset to BaseTagl ist table

Offset to BaseScriptList table

BaseTagList table definition

BaseTagCount

BaselineTag[0], in alphabetical order

BaselineTag[1]

BaselineTagf2]

BaseScriptList table definition

BaseScriptCount
BaseScriptRecord[0], in alphabetical order

BaseScriptTag for Cyrillic script

Offset to BaseScript table for Cyrillic script BaseScriptRecord[1]

BaseScriptTag for Devanagari script

Offset to BaseScript table for Devanagari  script

68616E69  "hani"

008A HorizHanBaseScriptTable

6C61746E  "latn"

00B4 HorizLatinBaseScriptTable

© ISO/IEC 2009 — All rights reserved
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BaseScriptTag for Han script

Offset to BaseScript table for Han script BaseScriptRecord[3]

BaseScriptTag for Latin script

Offset to BaseScript table for Latin script
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Example 2: BaseScript table and BaseLangSysRecord

Example 2 shows the BaseScript table and BaseLangSysRecord for the Cyrillic script, one of the four scripts
included in the sample font described in Example 1. The BaseScript table specifies Offsets to tables that
contain the baseline and min/max extent data for Cyrillic. (The BaseScript tables for the other three scripts in
the font would be defined similarly.) Again, the table specifies only the horizontal text-layout information.

The HorizCyrillicBaseValues table contains the baseline information for the script, and the
HorizCyrillicDefaultMinMax table contains the default script extents. In addition, a BaseLangSysRecord
defines min/max extent data for the Russian language system.

Example 2
Hex Data Yource Comments |
~L
BaseScript
HorizCyrillicBaseScriptTable BaseScript table definition for Cyrillic script
00oC HorizCyrillicBaseValuesTable Offset to BaseValues table
0022 j 9r|szr|II|cDefau|t Offset to DefaultMinMax table default script-extents
NlinMaxTable
0001 1 BaselLangSysCount, feature-specific.extents BaseLangSysRecord[0] in
alphabetical order
52555320 "RUS" BaselLangSysTag, Russian language system
0030 HorizRussianMinMaxTable Offset to MinMax table feature-specific extents
Example 3: BaseValues table
Example 3 extends the BASE table definition for the Cyrillic script described in Examples 1 and 2. It contdins
two parts:

e Example 3A illustratésa fully defined BaseValues table for Cyrillic. The table includes the
corrgsponding BaseCoord table definitions.

e Exafnple 3B shows two different sets of baseline values that can be defined for each of the four
scrigts in the'sample font.

The examplgsshow only horizontal text-layout data, and the font uses 2,048 design units/em.

Example 3A: BaseValues table for Cyrillic

The BaseValues table of Example 3A identifies the default baseline for Cyrillic and specifies coordinate
positions for each baseline listed in the BaseTagList shown in Example 1:

e The hanging baseline is the default for the Devanagari script, and it has the highest baseline position.
e The ideographic baseline is the default for the Han script, and it has the lowest baseline position.

e The roman baseline is the default for both the Latin and Cyrillic scripts, and its position lies between
the hanging and ideographic baselines.
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Example 3A

Hex

Data Source
BaseValues

HorizCyrillicBaseValuesTable

ISO/IEC 14496-22:2009(E)

Comments

BaseValues table definition for Cyrillic script

0002 2 Defaultindex, roman baseline BaselineTag index
0003 3 BaseCoordCount, equals Base lagCount
000A| HorizHangingBaseCoordForCyrl Offset to BaseCoord[0] table hanging baseline coordinate, order
matches order of BaselineTag array in BaseTagList
000E HorizideographicBaseCoordForCyrl Offset to BaseCoord[1] table ideographic baseline coordinate
0012 HorizromanBaseCoordForCyrl Offset to BaseCoord[2] table roman baséline coordinate
BaseCoordFormat1
HorizHangingBaseCoordForCyrl BaseCoord table definition
0001 1 BaseCoordFormiat design units only
05D( 1500 Coordinate'Y value, in design units
BaseCoordFormat1
HorizideographicBaseCoordForCyrl BaseCoord table definition
0001 1 BaseCoordFormat design units only
FEE(Q -288 Coordinate Y value, in design units
BaseCoordFormat1
HorizromanBaseCoordinateForCyrl BaseCoord table definition
0001 1 BaseCoordFormat, design units only
0000 0 Coordinate, Y value, in design units

© ISO/IEC 2009 — All rights reserved
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Example 3B: Baseline values for four scripts

Example 3B shows two tables that contain baseline values for each of the four scripts in the sample font
described in Example 1:

e The first table shows what might happen if the baseline values in all four scripts are designed
consistently. Their respective BaseValues tables list identical baseline values with the roman baseline
positioned at a Y value of zero (0), the ideographic baseline at 1500, and the hanging baseline at -288.

e The second table shows what might happen if the baseline values in the scripts are designed
differently with the default baseline for each script at the zero (0) coordinate.

Either methdd of assigning baseline values can be used in the BASE table.

Example 3B] Identical baseline values

Baseline type Han Latin Cyrillic Devanagari
hanging 1500 1500 1500 1500
roman 0 0 0 0
ideographic -288 -288 -288 -288

Example 3H: Assigned baseline values with default baselines at 0

Baseline type Han Latin Cyrillic Deva\n@\ i‘
2O

hanging 1788 1500 1500 0

roman 288 0 0 -1500

ideographic 0 -288 -288 -1788

Example 4: MinMax table.and FeatMinMaxRecord

=]

Example 4 shows MinMax table and FeatMinMaxRecord definitions for the same Cyrillic script described
the previous|example:-t contains two parts:

. Exallnple 4A defines tables with different script, language system, and feature extents.

e Example 4B shows these same table definitions written when the language system extents match the
script extents, but an obscure feature of the language system requires feature-specific extents if that
feature is implemented.

The examples show only horizontal text-layout data, and the font uses 2,048 design units/em.
Example 4A: Min/Max extents for Cyrillic script, Russian language, and Russian feature

Example 4A shows two MinMax tables and a FeatMinMaxRecord for the Cyrillic script, along with sample
BaseCoord tables. Only the MinCoord extent data is included.
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The DefaultMinMax table defines the default minimum and maximum extents for the Cyrillic script. Another
MinMax table defines language-specific min/max extents for the Russian language system to accommodate
the height and width of certain glyphs used in Russian. Also, a FeatMinMaxRecord defines min/max extents
for a single feature in the Russian language system that substitutes a tall integral math symbol when required.

Example 4A
Hex Data Source Comments
MinMax
HoerizCyritieDefadtt
MinMaxTable DefaultMinMax table definition, Cyrillic script
0006 HorizCyrillic
MinICZ)oc))/rcliTlable MinCoord Offset to BaseCoord table
000Al HorizCyrillic
MaxCoordTable MaxCoord Offset to BaseCoord table
0000 0 FeatMinMaxCount no default feature extents
FeatMinMaxRecord[], no FeatMinMaxRécords
BaseCoordFormat1
HorizCyrillic

MinCoordTable

BaseCoord table definition, default Cyrillic Min extent coordinate

0001 1 BaseCoordFaormat, design units only
FF38 -200 Coordinate Y value, in design units
BaseCoordFormat1
HorizCyrillic
MaxCoordTable BaseCoord table definition default Cyrillic Max extent coordinate
0001 1 BaseCoordFormat, design units only
0674 1652 Coordinate Y value, in design units
MinMax
HorizRussianMinMaxTable MinMax table definition Russian language extents
000E HsmzRussanangSys MinCoord Offset to BaseCoord table
MinCoordTable
0012 HorizRussianLangSys

MaxCoordTable

© ISO/IEC 2009 — All rights reserved
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0001

696E7467

0016

001A

0001

FF08

0001

06A4

0001

FED8

0001

06D8

158

"intg"

HorizRussianFeature
MinCoordTable

HorizRussianFeature

FeatMinMaxCount
FeatMinMaxRecord[0] in alphabetical order

FeatureTableTag integral math symbol Feature must be same as Tag in FeatureList

MinCoord Offset to BaseCoord table

MaxCoord Offset to BaseCoord table

MaxCoordTable

BaseCoordFormat1

HorizRussianLangSys

MinCoordTable BaseCoord table definition Russian language min extent coordinate

[ BaseCoordFormat design units only

1248 Coordinate Y value, in design units, increased Min extent beyond default Cyrillic|min
extent

BaseCoordFormat1

HorizRussianLangSys

MaxCoordTable BaseCoord table definition Russianilanguage feature Max extent coordinate

[ BaseCoordFormat design(units only

1700 Coordinate Y value, in design units increased max extent beyond default Cyrillic nax
extent

BaseCoordFormat1

HorizRussianFeature

MinCoordTable BaseCoord table definition Russian language Min extent coordinate

[ BaseCoordFormat Design Units Only

1296 Coordinate Y value, in design units, increased Min extent beyond default Cyrillic script
and Russian language min extents

BaseCoordFormat1

HorizRussianFeature

MaxCoordTable BaseCoord table definition Russian language feature Max extent coordinate

1 BaseCoordFormat design units only

1752 Coordinate Y value, in design units increased Max extent beyond default Cyrillic script

and Russian language max extents
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Example 4B: Min/Max extents for Cyrillic script and Russian feature

A particular language system does not need to define min/max extent coordinates if its extents match the
default extents defined for the script. However, an obscure or infrequently used feature within the language
system may require feature-specific extent values for proper rendering.

Example 4B shows the MinMax and FeatMinMaxRecord table definitions for this situation. The example also
includes a BaseScript table, but not a BaseValues tables since it is not relevant in this example. The example
shows horizontal text layout extents for the Cyrillic script and feature-specific extents for one feature in the

Russian language system. Much of the data is repeated from Example 4A and modified here for comparison.

The Ly ) ana e ) " . celanaSvaRer
S language. The MinM
Hes a FeatMinMaxRecord and specifies a FeatMinMaxCount, but both the MinCoord and\Ma
¢ts in the MinMax table are set to NULL since no language-specific extent values are defined [for Russian.
The FeatMinMaxRecord defines the min/max coordinates for the Russian feature and specifies the correct

FeatyreTableTag.

Example 4B

Hex Data Source Comments

BaseScript
HorizCyrillicBaseScriptTable BaseScript table definition Cyritlic script

0000 NULL Offset to BaseValues(table
000G HorizCyrillicDefault
(_)”Z yrficbetau Offset to DefaultMinMax table for default script extents
MinMaxTable
0001 1 BaselkangSysCount
BaselLangSysRecord[0] for Russian feature-specific-extents
52555320 "RUS" BaselLangSysTag = Russian
001A HorizRussian Offset to MinMax table for feature-specific extents
MinMaxTable
MinMax
HorizCyrillicDefault
MinMaxTable DefaultMinMax table definition Cyrillic script
0006 HorizCyrillic

MinCoordTable MinCoord Offset to BaseCoord table

000A HorizCyrillic
MaxCoordTable MaxCoord Offset to BaseCoord table
0000 0 FeatMinMaxCount, no default feature extents
FeatMinMaxRecord[], no FeatMinMaxRecords
BaseCoordFormat1 BaseCoord table definition default Cyrillic Min extent coordinate
HorizCyrillic
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0001

FF38

0001

0674

0000

0000

0001

696E7467

000E

0012

0001

FED8

160

MinCoordTable

-200

BaseCoordFormat1

2 Cill

BaseCoordFormat design units only

Coordinate Y value, in design units

NlaxCoordTable

1652

NlinMax
HlorizRussian
NlinMaxTable

NULL

NULL

ntg

HorizRussianFeature
NlinCoordTable

HorizRussianFeature
NlaxCoordTable

BaseCoordFormat1
HorizRussianFeature

BaseCoord table definition default Cyrillic Min extent coordinate

BaseCoordFormat design units only

Coordinate Y value, in design units

MinMax table definition for Russian feature- ho/extent differences for
Russian language itself

Offset to Min BaseCoord table notdefined, matches default

Offset to Max BaseCoord table not defined, matches default

FeatMinMaxCount, keatMinMaxRecord[0] in alphabetical order

FeatureTableTag integral math sign Feature must be same as Tag in
FeatureList

MinCoord Offset to BaseCoord table

MaxCoord Offset to BaseCoord table

MmCoordTabte

-296

BaseCoordFormat1
HorizRussianFeature
MaxCoordTable

BaseCoord-tabte definitiormr Russiam Feature Mimextentcoordimate

BaseCoordFormat, design units only

Coordinate Y value, in design units increased Min extent beyond default
Cyrillic Min extent

BaseCoord table definition, Russian feature Max extent coordinate
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0001 1 BaseCoordFormat design units only

06D8 1752 Coordinate Y value, in design units, increased Max extent beyond
default Cyrillic Max extent

Example 5: BaseCoordFormat1 table

Example 5 illustrates BaseCoordFormat1, which specifies single coordinate values in design units only. The
font uses 2,048 design units/em. The example defines the default minimum extent coordinate for a math script.

Example 5
(@ N
Hex Data Source Comments (1/1/
(02\¢

BaseCoordFormat1
HorizMathMinCoordTable Definition of BaseCoord table for Math Min coordinate

0001 1 BaseCoordFormat, design units only

FEES§ -280 Coordinate Y value, in design units

Exarmple 6: BaseCoordFormat2 table

Example 6 illustrates the BaseCoord Format 2. Like Example 5, it specifies the minimum extent cgordinate for
a mgth script. With this format, the coordinate value depends on the final position of a specific contour point
on one glyph, the integral math symbol, after hinting. Again, the value is in design units (2,048 units/em).

Example 6
Hex Pata Source xS'\oJmments
O
BaseCoordFormat2
HorizMathMinCoordTable BaseCoord table definition for Math Min coordinate
0002 2 BaseCoordFormat design units plus contour point
FEES§ 1280 Coordinate Y value, in design units
0128 IntegralSignGlyphID ReferenceGlyph math integral sign
0043 67 BaseCoordPoint glyph contour point index

Example 7: BaseCoordFormat3 table

Example 7 illustrates the BaseCoord Format 3. Like Examples 5 and 6, it specifies the minimum extent
coordinate for a math script in design units (2,048 units/em). This format, however, uses a Device table to
modify the coordinate value for the point size and resolution of the output font. Here, the Device table defines
pixel adjustments for font sizes from 11 ppem to 15 ppem. The adjustments add one pixel at each size.
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Example 7

Hex Data

0003

000C

000B

000F

0001

5540

6.3.2 GDE

Source Comments

BaseCoordFormat3

HorizMathMinCoordTable BaseCoord table definition for Math Min coordinate
3 BaseCoordFormat design units plus device table
-280 Coordinate Y value, in design units

HorizMathMin Offset to Device table

CoordDeviceTable

DeviceTableFormat1
HorizMathMin
CoordDeviceTable

11

15

Device table definition for MinCoord

StartSize -11 ppem

EndSize -15 ppem

DeltaFormat signed 2 bit value, 8tvalues per uint16

Increase 11ppem by 1 pixel

Increase 12ppem;by 1 pixel

Increase 13ppem by 1 pixel

lncrease 14ppem by 1 pixel

Increase 15ppem by 1 pixel

F — The-glyph definition table

The Glyph

Frpa it o
LLLILLLY T

Biainefore £ o f s ot
CLurndainio TUul typoo UT TiutTitiauuvrnt mr rou

ma—foiir
T T

e The GlyphClassDef table classifies the different types of glyphs in the font.

e The AttachmentList table identifies all attachment points on the glyphs, which streamlines data access

and

bitmap caching.

e The LigatureCaretList table contains positioning data for ligature carets, which the text-processing
client uses on screen to select and highlight the individual components of a ligature glyph.

e The MarkAttachClassDef table classifies mark glyphs, to help group together marks that are
positioned similarly.

162
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e The MarkGlyphSetsTable allows the enumeration of an arbitrary number of glyph sets that can be
used as an extension of the mark attachment class definition to allow lookups to filter mark glyphs by
arbitrary sets of marks.

The GSUB and GPOS tables may reference certain GDEF table information.

See, for example, the LookupFlag bit enumeration in "OFF Layout Common Table Formats" (subclause
6.2.4,"Features and Lookups").

6.3.2.1 Overview

A cIiJant may use any one or more of the five GDEF tables during text processing. This overview e}<p|ains how
each| of the five tables are organized and used (See Figure 22). The rest of this clause describes the individual
GDEF tables and the tables that they reference.

V
s/
GDEF @Qb
Header
e
O
I I N4 |
Ligature Caret M ark Attach-
gﬁ:ig‘:}aﬂi& A;t':if:: Tii‘?t Positioning tnents Class Ma fgiﬂ h
Point List Definitions
LigatGre
CaretValues

Figure 22 — High-level organization of GDEF table

6.3.22 GDEF table structure
The Glyph Class Definition (GlyphClassDef) table identifies four types of glyphs in a font: base glyphs, ligature
glyphs, combining mark glyphs, and component glyphs (see Figure 23). GSUB and GPOS lookupg define and

use these glyph classes-to differentiate the types of glyphs in a string. For example, GPOS uses the glyph
clasges to distinguish’between a simple base glyph and the mark glyph that follows it.

W fi . fi

Figure 23 — A base glyph, ligature glyph, mark glyph, and component glyphs

In addition, a client uses class definitions to apply GSUB and GPOS LookupFlag data correctly. For example,
a LookupFlag may specify ignoring ligatures and marks during a glyph operation. If the font does not include a
GlyphClassDef table, the client must define and maintain this information when using the GSUB and GPOS
tables.

Attachment Point List table
The Attachment Point List table (AttachmentList) identifies all the attachment points defined in the GPOS table

and their associated glyphs so a client can quickly access coordinates for each glyph's attachment points. As
a result, the client can cache coordinates for attachment points along with glyph bitmaps and avoid
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recalculating the attachment points each time it displays a glyph. Without this table, processing speed would
be slower because the client would have to decode the GPOS lookups that define attachment points and
compile the points in a list.

Ligature Caret List table

The Ligature Caret List table (LigatureCaretList), particularly useful in Arabic and other scripts with many

ligatures, specifies coordinates for positioning carets on all ligatures in a font. The client uses this data to
select and highlight ligature components in displayed text (see Figure 24).

Figure 24 — Proper ligature caret postioning

Each ligatur¢ can have more than one caret position, with each position defined as an X orY“value on the
baseline according to the writing direction of the script or language system. The font deweloper can use any of
three formats to represent a caret coordinate value. One format represents values in design units only,
another fineqtunes a value based on a designated contour point, and the third uses.a Device table to adju
values at spécific font sizes.

Ur
—

Without a Ligature Caret List table, the client would have to define caret positions without knowing the
positions of {he ligature components. The resulting highlighting or hit-testing might be ambiguous. For
example, suppose a client places a caret at the midpoint position along-the width of a hyphothetical "wi"
ligature. Because the "w" is wider than the "i," that position would siot-clearly indicate which component is

selected. Instead, for accurate selection, the caret should be mayed to the right so that either the "w" or "i
could be clearly highlighted.

GDEF header

The GDEF table begins with a header that consists .of\a version number (Version), currently set to

0x00010002} an Offset to a table defining the types-of glyphs in the font (GlyphClassDef), an Offset to a li
defining attaghment points on the glyphs(AttachList), an Offset to a ligature caret list (LigCaretList) and ar
Offset to a ligt defining types of marks that canbe attached (MarkAttachClassDef). The format used for th
MarkAttach(lassDef is the same as that forGlyphClassDef. Please refer the 'LookupFlag bit enumeration
subclause 6J2 in the Common Table Formats for more on using lookup flags with the information in these
fields.

12
—

14

Example 1 af the end of this clause shows a GDEF Header table.

Type Nanpe ~\O‘ : Description

ULONG Vergion Version of the GDEF table-currently 0x00010002

Offset GlyphClassDef Offset to class definition table for glyph type-from beginning of GDEF header (may be NULL)

Offset AttachList Offset to list of glyphs with attachment points-from beginning of GDEF header (may be NULL)

Offset LigCaretList Offset to list of positioning points for ligature carets-from beginning of GDEF header (may be
NULL)

Offset MarkAttachClassDef Offset to class definition table for mark attachment type-from beginning of GDEF header (may
be NULL)

Offset MarkGlyphSetsDef Offset to the table of mark set definitions - from beginning of GDEF header (may be NULL)
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Glyph Class Definition table

The GSUB and GPOS tables use the Glyph Class Definition table (GlyphClassDef) to identify which glyph
classes to adjust with lookups.

The table uses the same format as the Class Definition table (for details, see subclause 6.2, Common Table
Formats ). However, the GlyphClassDef table uses class values already defined in the GlyphClassDef
Enumeration list:

GlyphClassDef Enumeration List

Clas Description
~O)
1 Base glyph (single character, spacing glyph)
2 Ligature glyph (multiple character, spacing glyph)
3 Mark glyph (non-spacing combining glyph)
4 Component glyph (part of single character, spacing glyph)

The font developer does not have to classify every glyph in the font,"but any glyph not assigned a|class value
falls |nto Class zero (0). For instance, class values might be uséful for the Arabic glyphs in a font, put not for
the Latin glyphs. Then the GlyphClassDef table will list only-Arabic glyphs, and-by default-the Latip glyphs will
be agsigned to Class 0. Component glyphs can be put together to generate ligatures. A ligature can be
generated by creating a glyph in the font that references the component glyphs, or outputting the ¢omponent
glyphs in the desired sequence. Component glyphstare not used in defining any GSUB or GPOS formats.

Example 2 at the end of this clause defines a GlyphClassDef table with a sample glyph for each of the
assigned classes.

Attachment List table

The Attachment List table (AttachList) may be used to cache attachment point coordinates along with glyph
bitmaps.

The {able consists of an Offset to a Coverage table (Coverage) listing all glyphs that define attachment points
in the GPOS table, a count of the glyphs with attachment points (GlyphCount), and an array of Offsets to
AttaghPoint tables (AttachPoint). The array lists the AttachPoint tables, one for each glyph in the Qoverage
table, in the same order as the Coverage Index.

AttaghList table
Type| | Q’aﬁ Description
&
Offset Coverage Offset to Coverage table - from beginning of AttachList table
uint16 GlyphCount Number of glyphs with attachment points

Offset AttachPoint[GlyphCount] Array of Offsets to AttachPoint tables-from beginning of AttachList table-in
Coverage Index order

An AttachPoint table consists of a count of the attachment points on a single glyph (PointCount) and an array
of contour indices of those points (Pointindex), listed in increasing numerical order.
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Example 3 at the end of the clause demonstrates an AttachList table that defines attachment points for two
glyphs.

AttachPoint table

Type Name Description

uint16  PointCount Number of attachment points on this glyph

uint16  Pointindex[PointCount] Array of contour point indices -in increasing numerical order

Ligature Caret List table

The Ligaturg Caret List table (LigCaretList) defines caret positions for all the ligatures in a font. Fheltable
consists of an Offset to a Coverage table that lists all the ligature glyphs (Coverage), a count of|the defing
ligatures (LigGlyphCount), and an array of Offsets to LigGlyph tables (LigGlyph). The array (ists the LigGlyph
tables, one fpr each ligature in the Coverage table, in the same order as the Coverage Index.

o

Example 4 af the end of this clause shows a LigCaretList table.

LigCaretList|table
Type Nanje Description %\J
N
Offset Covgrage Offset to Coverage table - from beginning ©f LigCaretList table
uint16 LigGlyphCount Number of ligature glyphs

Offset LigQlyph[LigGlyphCount] Array of Offsets to LigGlyph tables-from beginning of LigCaretList table-in
Coverage Index order
Ligature Glyph table

A Ligature Gyph table (LigGlyph) contains the caret coordinates for a single ligature glyph. The number of
coordinate vhlues, each defined in a separate CaretValue table, equals the number of components in the
ligature minys one (1).

The LigGlyph table consists ofla count of the number of CaretValue tables defined for the ligature
(CaretCount) and an array,of Offsets to CaretValue tables (CaretValue).

Example 4 af the end.of<the clause shows a LigGlyph table.

LigGlyph table

Type Nan e\‘</ Description

uint16 CaretCount Number of CaretValues for this ligature (components - 1)

Offset CaretValue[CaretCount] Array of Offsets to CaretValue tables-from beginning of LigGlyph table-in
increasing coordinate order

Caret Values table

A Caret Values table (CaretValues), which defines caret positions for a ligature, can be any of three possible
formats. One format uses design units to define the caret position. The other two formats use a contour point
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or Device table to fine-tune a caret's position at specific font sizes and device resolutions. Caret coordinates
are either X or Y values, depending upon the text direction.

CaretValue Format 1

The first format (CaretValueFormat1) consists of a format identifier (CaretValueFormat), followed by a single
coordinate for the caret position (Coordinate). The Coordinate is in design units.

This format has the benefits of small size and simplicity, but the Coordinate value cannot be hinted for fine
adjustments at different device resolutions.

Exampel 4 at the end of this clause shows a CaretValueFormat1 table.

CaretValueFormat1 table: Design units only

Type Name Description
uint1 CaretValueFormat Format identifier-format = 1
int16 Coordinate XorY value, in design units

CaretValue Format 2
The second format (CaretValueFormat2) specifies the caret cootdinate in terms of a contour pointlindex on a
specjfic glyph. During font hinting, the contour point on the glyph’outline may move. The point's firjal position
after|hinting provides the final value for rendering a given font size.
The fable contains a format identifier (CaretValueFormiat)'and a contour point index (CaretValuePpint).

Example 5 at the end of this clause demonstratesca CaretValueFormat2 table.

CaretValueFormat2 table: Contour point

Type Name Description A\v

xO
uint1 CaretValueFormat Format(ddentifier-format = 2
uint1 CaretValuePoint Contour point index on glyph

CargtValue Format 3

The third format{CaretValueFormat3) also specifies the value in design units, but it uses a Devicg table rather
than ja contour-point to adjust the value. This format offers the advantage of fine-tuning the Coordipate value
for any device resolution. (For more information about Device tables, see the clause, Common Table
Formats?)

The format consists of a format identifier (CaretValueFormat), an X or Y value (Coordinate), and an Offset to a
Device table (DeviceTable).

Example 6 at the end of this clause shows a CaretValueFormat3 table.
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CaretValueFormat3 table: Design units plus Device table

Type Name Description

uint16 CaretValueFormat Format identifier-format = 3

int16 Coordinate XorY value, in design units

Offset DeviceTable Offset to Device table for X or Y value-from beginning of CaretValue table

Mark Attachhment Class Definition table

A Mark Attag
uses the san

Example 7 in

Mark Glyph
Mark glyph

this document shows a MarkAttachClassDef table.

Sets table

hment Class Definition Table defines the class to which a mark glyph may belong. Fhis'table
ne format as the Class Definition table (for details, see subclause 6.2, Common Table Formats ).

sets are used in GSUB and GPOS lookups to filter which markstif-a string are considered or

ignored. Mark glyph sets are defined in a MarkGlyphSets table, which contains offsets to individual sets |each

represented |pby a standard Coverage table.
MarkGlyphSgtsTable
Type Name Description Q\

I
uint16 NlarkSetTableFormat Format identifier = 1
uint16 NlarkSetCount Number of mark Sets defined
ULONG Goverage [MarkSetCount] Array-of offsets to mark set Coverage tables (offsets are calculated

from-the start of the MarkGlyphSets table)

Mark glyph gets are used for the same-purpose as mark attachment classes, which is as filters for GSUB and

GPOS looku
intersect as

referenced i any given lookudp,

Note that the

6323 G

DEF(table examples

array of offsets for the Coverage tables uses ULONG, not Offset.

ps. Mark glyph sets differ from mark attachment classes, however, in that mark glyph sets| may
needed by the font~developer. As for mark attachment classes, only one mark glyph set cgn be

The rest of this clause describes examples of all the GDEF table formats. All the examples reflect unique
parameters described below, but the samples provide a useful reference for building tables specific to other

situations.

The examples have three columns showing hex data, source, and comments.
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Example 1: GDEF header

Example 1 shows a GDEF Header definition with Offsets to each of the main tables in GDEF.

Hex Data Source Comments
GDEFHeader
TheGDEFHeader GDEFHeader table definition
00019666 Bx60610666 ‘ferston
000A| GlyphClassDefTable Offset to GlyphClassDef table
0026 AttachListTable Offset to AttachList table
0040 LigCaretListTable Offset to LigCaretList table
005A| MarkAttachClassDefTable Offset to Mark Attachment Class Definition\Table

Exarmple 2: GlyphClassDef table

The GlyphClassDef table in Example 2 specifies a glyph for.the each of the glyph classes predefined in the
GlyphClassDef Enumeration List.

Hex Data  Source Comments

ClassDefFormat2

GlyphClassDefTable ClassDef table definition

0002 2 ClassFormat

0004 4 ClassRangeCount
ClassRangeRecord[0]

0024 iGlyphID Start

0024 iGlyphID End

0001 1 Class, 1 = base glyphs
ClassRangeRecord[1]

009F ffiLigGlyphID Start

009F ffiLigGlyphID End

0002 2 Class, 2 = ligature glyphs
ClassRangeRecord[2]
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0058

0058

0003

018F

018F

0004

umlautAccentGlyphlD

umlautAccentGlyphlD

CurvedTailComponentGlyphID

Start

End

Class, 3 = mark glyphs
ClassRangeRecord[3]

Start

C{irvedTallComponentGlyphlD

Example 3: |AttachList table

In Example 1

, the AttachList table enumerates the attachment points defined for two glyphs. The

End

Class, 4 = component glyphs

GlyphCoverage table identifies the glyphs: "a" and "e." For each covered glyph, an-AttachPoint table spedifies

the attachme

Hex Data

0012

0002

0008

000C

0001

0012

0002

170

Source

AttachList
AttachListTable

GlyphCoverage

aAttachPoint

eAttachPoint

AttachPoint

nt point count and point indices: one point for the "a" glyph and two/for-the "e" glyph.

Comments O\

N
AttachList table definition

Offset to Coverage table

GlyphCount

AttachRoint[0]

AttachPoint[1]

aAttachPoint AttachPoint table definition
1 PointCount
18 Pointindex[0]

AttachPoint
eAttachPoint

AttachPoint table definition

PointCount

© ISO/IEC 2009 — All rights reserved


https://iecnorm.com/api/?name=e18e9488eaa01adc43fb415b99989571

ISO/IEC 14496-22:2009(E)

000E 14 Pointindex[0]
0017 23 Pointindex[1]
CoverageFormat1
GlyphCoverage Coverage table definition
0001 1 CoverageFarmat
0002 2 GlyphCount
001G aGlyphID GlyphArray|[0]
0020 eGlyphID GlyphArray[1]
Example 4: LigCaretList table, LigGlyph table and CaretValueFormatt'table

Exan
posit]
spec]
posit|
"' cq
Form

Hex Data Source

0008

0002

0010

0014

LigCaretList

Comments

nple 4 defines a list of ligature carets. The LigCoverage table.lists all the ligature glyphs that define caret
ons. In this example, two ligatures are covered, "ffi" and "fi.* For each covered glyph, a LigGlyph table
fies the number of carets for the ligature and their coordinate values. The "fi" ligature defines|one caret,
oned between the "f" and "i" components; the "ffi" ligature defines two, one positioned betwegn the two
mponents and the other positioned between the "f*and "i." The CaretValue tables shown hefe use

at1, where values are specified in design units only.

0001

0002

LigCaretListTable LigCaretList table definition
LigCoverage Offset to Coverage table

2 LigGlyphCount

fiLigGlyph Offset to LigGlyph table[0]
ffiLigGlyph Offset to LigGlyph table[1]
CoverageFormat1

LigCoverage Coverage table definition

1 CoverageFormat

2 GlyphCount
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009F

00A5

0001

000E

0002

0006

000E

0001

025B

0001

025B

0001

04B6

172

ffiLigGlyphID GlyphArray[0]

fiLigGlyphlID GlyphArray[1]

LigGlyph

fiLigGlyph LigGlyph table definition

1 CaretCount_equals the number of compaonents - 1
CaretFl CaretValue[0]

LigGlyph

ffiLigGlyph LigGlyph table definition

2 CaretCount, equals the number of components - 1
CaretFFI1 CaretValue[0]

CaretFFI2 CaretValue[1]

CaretValueFormat1
CaretFI

603

CaretValueFormat1
CaretFFI1

CaretValue table;definition

CaretValueFormat design units only

Coordinate X or Y value

CaretValue table definition

CaretValueFormat design units only

603

CaretValueFormat1
CaretFFI2

1206

Coordinate X or Y value

CaretValue table definition

CaretValueFormat design units only

Coordinate X or Y value
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Example 5: CaretValueFormat2 table
Example 5 shows a CaretValueFormat2 table that specifies a ligature caret coordinate in terms of a contour

point index on a specific glyph. The final position of the caret depends on the location of the contour point on
the glyph after hinting.

Hex Data Source Comments

CaretValueFormat2

Caret1 CaretValue table definition
0002 2 CaretValueFormat contour point
000D 13 CaretValuePoint contour point index

Exarmple 6: CaretValueFormat3 table
In Edample 6, the CaretValueFormat3 table defines a caret position-in_design units, but includes g Device

tablel to adjust the X or Y coordinate for the point size and resolution-of the output font. Here, the Device table
specifies pixel adjustments for font sizes from 12 ppem to 17 ppem.

Hex Data Source Comments

CaretValueFormat3

Caret3 CaretValue table definition
0003 3 CaretValueFormat design units plus Device table
04B6) 1206 Coordinate X or Y value, design units
0006 CaretDevice Offset to Device table

DeviceTableFormat2

CaretDevice Device Table definition
000C 12 StartSize
0011 17 EndSize
0002 2 DeltaFormat
1 increase 12ppm by 1 pixel
1 increase 13ppm by 1 pixel
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1 increase 14ppm by 1 pixel
1111 1 increase 15ppm by 1 pixel

2 increase 16ppm by 2 pixels
2200 2 increase 17ppm by 2 pixels

Example 7: MarkAttachClassDef table

In Example T, the MarkAttachClassDef table specifies an attachment class for the each of the glyph\ranges
predefined in the GlyphClassDef Enumeration List as marks.

Hex Data Source Comments q@’ v

N\

QlassDefFormat2
theMarkAttachClassDefTable ClassDef table definition

0002 2 ClassFormat

0004 4 ClassRangeCount
ClassRangeRecord[0]

0268 graveAccentGlyphlID Start
026A c|rcumflexAccentGlyphlD End
0001 1 Class, 1 = top marks

ClassRangeRecord[1]

0270 djaeresisAccentGlyphlID, Start
0272 acuteAccentGlyphlD End
0001 1 Class, 1 = top marks

ClassRangeRecord[2]

028C diaeresisBelowGlyphID Start
028F cedillaGlyphID End
0002 2 Class, 2 = bottom marks

ClassRangeRecord[3]

0295 circumflexBelowGlyphlID Start
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0295 circumflexBelowGlyphlD End
0002 2 Class, 2 = bottom marks
6.3.3 GPOS - The glyph positioning table

The Glyph Positioning table (GPOS) provides precise control over glyph placement for sophisticated text
layout and rendering in each script and language system that a font supports.

6.3.3.1 Overview

Complex glyph positioning becomes an issue in writing systems, such as Viethamese, that use-diacritical and
otheff marks to modify the sound or meaning of characters. These writing systems require.controll¢d
placgment of all marks in relation to one another for legibility and linguistic accuracy.

Ntng dieu trong thay ma datr don

Figure 25 — Viethamese words with'marks.

Othefr writing systems require sophisticated glyph positioning foricorrect typographic composition.|For instance,
Urdu| glyphs are calligraphic and connect to one another along a’descending, diagonal text line that proceeds
from|right to left. To properly render Urdu, a text-processing-€lient must modify both the horizontal (X) and
vertigal (Y) positions of each glyph (see Figure 26).

N
Correct: , <" Incorrect: Jﬁ*
7D

)

Figure 26 — Urdu layout requires glyph positioning control, as well as contextual substitution

With|the GPOS table, a font developer can define a complete set of positioning adjustment featurgs in an OFF
font.|GPOS data, organized by script and language system, is easy for a text-processing client to lise to
positjon glyphs.

Positioning glyphs with TrueType 1.0

Glyph positioning in TrueType uses only two values, placement and advance, to specify a glyph's [position for
text lnyout. If glyphs are positioned with respect to a virtual "pen point" that moves along a line of {ext,
placement describes the glyph's position with respect to the current pen point, and advance descrjbes where
to movethe permrpointtopositionthe extgtyphr{see Figure 27)For horizontattext; pracementcotresponds to
the left side bearing, and advance corresponds to the advance width.
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Figure 27 — Glyph positioning with TrueType

ecifies placement and advance only in the X direction for horizontal layout and-only in the Y
vertical layout. For simple Latin text layout, these two values may be adequate to position gly
t, for texts that require more sophisticated layout, the values must cover a richer range.
nhd advance may need adjustment vertically, as well as horizontally.

glyphs. A typical kerning table lists pairs of glyphs and specifies how much space a text-
lient should add or remove between the glyphs to properlydisplay each pair. It does not prov
mation about how to adjust the glyphs in each pair, and.eannot adjust contexts of more than

glyphs with OFF

ow excellent control and flexibility for positioning a single glyph and for positioning multiple g
one another. By using both X and Y values that the GPOS table defines for placement and
by using glyph attachment points, a\client can more precisely adjust the position of a glyph.

ne GPOS table can reference.a Device table to define subtle, device-dependent adjustments
nt or advance value at any.font size and device resolution. For example, a Device table can
tments at 51 pixels per eém)(ppem) that do not occur at 50 ppem.

es specified in OFF<onts for placement operations are always within the typical Cartesian
ystem (origin at the_baseline of the left side), regardless of the writing direction. Additionally, §
fied are done sovin font unit measurements. This is especially convenient for font designers, s
rawn in the same coordinate system. However, it's important to note that the meaning of "adyj
es, depending on the writing direction.

, in left-to-right scripts, if the first glyph has an advance width of 100, then the second glyph
D,0/1n right-to-left scripts, if the first glyph has an advance width of 100, then the second glyp

itioning adjustment defined in TrueType is pair kerning, which.maodifies the horizontal spacing

phs

de
WO

yphs

ince
ance

00

begins at -1(

Eora taon-to-hottom faatira to inerease tha advance-heiaht of a-alynh - byv 100 tha YAdv
Oy o Ot P-t0-0oteteattre,toHereaSe e aaahRceHeigrt-oa-grypriBy—ootHe—1A&Y

= 100. For any feature, regardless of writing direction, to lower the dieresis over an 'o' by 10 units, set the

YPlacement

=-10.

ance

Other GPOS features can define attachment points to combine glyphs and position them with respect to one
another. A glyph might have multiple attachment points. The point used will depend on the glyph to be

attached. Fo

176

r instance, a base glyph could have attachment points for different diacritical marks.
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Figure 28 — Base glyph with multiple attachment points.

duce the size of the font file, a base glyph may use the same attachment point for all mark glyphs
ned to a particular class. For example, a base‘glyph could have two attachment points, one above and

one below the glyph. Then all marks that attach above glyphs would be attached at the high point}and all
marKs that attach below glyphs would be attached at the low point. Attachment points are useful in scripts,

such

Attad

as Arabic, that combine numerous glyphs with vowel marks.

hment points also are useful for cennecting cursive-style glyphs. Glyphs in cursive fonts can pe designed

to atfach or overlap when rendered. Alternatively, the font developer can use OFF to create a curgive
attachment feature and define explicit exit and entry attachment points for each glyph (see Figure|29).

The GPOS table supports eight types of actions for positioning and attaching glyphs:

A single adjustment positions one glyph, such as a superscript or subscript.

A pair adjustment positions two glyphs with respect to one another. Kerning is an example of pair
adjustment.

e A cursive attachment describes cursive scripts and other glyphs that are connected with attachment

points when rendered.

o A MarkToBase attachment positions combining marks with respect to base glyphs, as when

positioning vowels, diacritical marks, or tone marks in Arabic, Hebrew, and Vietnamese.
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e A MarkToLigature attachment positions combining marks with respect to ligature glyphs. Because
ligatures may have multiple points for attaching marks, the font developer needs to associate each
mark with one of the ligature glyph's components.

e A MarkToMark attachment positions one mark relative to another, as when positioning tone marks
with respect to vowel diacritical marks in Viethamese.

e Contextual positioning describes how to position one or more glyphs in context, within an identifiable
sequence of specific glyphs, glyph classes, or varied sets of glyphs. One or more positioning
operations may be performed on "input" context sequences. Figure 30 illustrates a context for
positioning adjustments.

e Chalning Contextual positioning describes how to position one or more glyphs in a chained corntext,
within an identifiable sequence of specific glyphs, glyph classes, or varied sets of glyphs. One.or more
positioning operations may be performed on "input" context sequences.

Worter Worter

Figurp 30 — Contextual positioning lowered the accent over a vowel'\glyph that followed an
overhanging uppercase glyph

6.3.3.2 GPOS table organization and structure

The GPOS table begins with a header that defines Offsets to'a ScriptlList, a FeatureList, and a LookupLis
(see Figure 31):

e The(ScriptList identifies all the scripts and Janguage systems in the font that use glyph positioning|

e The[FeatureList defines all the glyph positioning features required to render these scripts and
langbage systems.

e TheLookupList contains all tHe Jookup data needed to implement each glyph positioning feature.

For a detailed discussion of Scriptlists, FeatureLists, and LookupLists see the OFF Common Table Formpats .
The following discussion summarizes how the GPOS table works.
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Figure 31 — High-level organization of GPOS table
The GPOS table is organized so text processing clients can easily locate the features and lookupg that apply
to a particular script or language system. To access GPOS information, clients should use the follpwing

procedure:

1. Locatethe current script in the GPOS ScriptList table.

If the language system is known, search the script for the correct LangSys table; otherwisg, use the
Script's default language system (DefaultLangSys table).

DO

3. The LangSys table provides index numbers into the GPOS FeatureList table to access a required
feature and a number of additional features.

4. Inspect the FeatureTag of each feature, and select the features to apply to an input glyph string.
5. Each feature provides an array of index numbers into the GPOS LookupList table. Lookup data is
defined in one or more subtables that contain information about specific glyphs and the kinds of

operations to be performed on them.

6. Assemble all lookups from the set of chosen features, and apply the lookups in the order given in the
LookupList table.
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A lookup uses subtables to define the specific conditions, type, and results of a positioning action used to

implement a feature. All subtables in a lookup must be of the same LookupType, as listed in the LookupType

Enumeration table:

LookupType Enumeration table for glyph positioning

Value Type Description

1 Single adjustment Adjust position of a single glyph

2 Pair adjustment Adjust position of a pair of glyphs

& Cursive attachment Attach cursive glyphs

4 MarkToBase attachment Attach a combining mark to a base glyph

5 MarkToLigature attachment Attach a combining mark to a ligature

6 MarkToMark attachment Attach a combining mark to another mark

7 Context positioning Position one or more glyphs in context

8 Chained Context positioning Position one or more glyphs.fichained context
9 Extension positioning Extension mechanism for other positionings
10+ Reserved For future use {must be set to zero)

Each LookupType is defined by one or moressubtables, whose format depends on the type of positioning
operation anld the resulting storage efficien¢y. When glyph information is best presented in more than ong
format, a single lookup may define morethan one subtable, as long as all the subtables are of the same
LookupTypel For example, within a given lookup, a glyph index array format may best represent one set ¢
target glyphg, whereas a glyph index range format may be better for another set.

A series of ppsitioning operations on the same glyph or string requires multiple lookups, one for each sep
action. The VJalues in the ValuéRecords are accumulated in these cases. Each lookup is given a different
number in thie LookupListtable and is applied in the LookupList order.

During text grocessing, a client applies a lookup to each glyph in the string before moving to the next look
A lookup is flnished for a glyph after the client locates the target glyph or glyph context and performs a
positioning, if specified. To move to the "next" glyph, the client will typically skip all the glyphs that particip

~h

Arate
array

up.

ated

in the lookup operation: glyphs that were positioned as well as any other glyphs that formed a context for
operation.

There is just one exception: the "next" glyph in a sequence may be one of those that formed a context for

he

the

operation just performed. For example, in the case of pair positioning operations (i.e., kerning), if the position

value record for the second glyph is null, that glyph is treated as the "next" glyph in the sequence.

This rest of this clause describes the GPOS header and the subtables defined for each LookupType. Several
GPOS subtables share other tables: ValueRecords, Anchor tables, and MarkArrays. For easy reference, the

shared tables are described at the end of this clause.
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GPOS header

The GPOS table begins with a header that contains a version number (Version) initially set to 1.0
(0x00010000) and Offsets to three tables: ScriptList, FeatureList, and LookupList. For descriptions of these
tables, see subclause 6.2, OFF Common Table Formats. Example 1 at the end of this clause shows a GPOS
Header table definition.

GPOS Header

Value Type Description

Fixed Version Version of the GPOS table-initially = 0x00010000

Offsef ScriptList Offset to ScriptList table-from beginning of GPOS table
Offsett FeatureList Offset to FeatureList table-from beginning of GPOS table
Offsett LookuplList Offset to LookupList table-from beginning of GPOS table

6.3.3.3 GPOS lookup type descriptions

Lookup Type 1: Single adjustment positioning subtable
A single adjustment positioning subtable (SinglePos) istused to adjust the position of a single glyph, such as a
subsgript or superscript. In addition, a SinglePos subtable is commonly used to implement lookup|data for

contextual positioning.
A SinglePos subtable will have one of two formats: one that applies the same adjustment to a series of glyphs,
or orle that applies a different adjustment\for each unique glyph.

Single Adjustment Positioning: Format 1

—

A SinglePosFormat1 subtable applies the same positioning value or values to each glyph listed in|its
Covgrage table. For instance, when a font uses old-style numerals, this format could be applied td uniformly
lowef the position of alllmath operator glyphs.

The Format 1 subtable consists of a format identifier (PosFormat), an Offset to a Coverage table that defines
the dlyphs to b€ adjusted by the positioning values (Coverage), and the format identifier (ValueFofmat) that
descfibes thelamount and kinds of data in the ValueRecord.

The ValueRecord specifies one or more positioning values to be applied to all covered glyphs (Value). For
exanppleyif all glyphs in the Coverage table require both horizontal and vertical adjustments, the VjalueRecord
will specify values for both XPlacement and Yplacement.

Example 2 at the end of this clause shows a SinglePosFormat1 subtable used to adjust the placement of
subscript glyphs.
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SinglePosFormat1 subtable: Single positioning value

Value

uint16

Offset

uint16

ValueRecord

Single Adjus

A SinglePos
glyph in the
file.

For example]
define positi
Coverage ta
ValueRecorg
adjustment v

NOTE A
XPlacement i
value specifie

As in Forma
table that de
(ValueFormg
subtable incl

A co
Cov

An 3
Cov
S0 0

Example 3 af the end of this_clause shows how to adjust the spacing of three dash glyphs with a

SinglePosFd

SinglePosFd

Type Description
PosFormat Format identifier-format = 1
Coverage Offset to Coverage table-from beginning of SinglePos subtable

ValueFormat Defines the types of data in the ValueRecord

Value Defines positioning value(s)-applied to all glyphs in the Coverage table

tment Positioning: Format 2

h

-ormat2 subtable provides an array of ValueRecords that contains one positioning 'Value for ¢
Coverage table. This format is more flexible than Format 1, but it requires mofe\space in the f

, assume that the Cyrillic script will be used in left-justified text. For all(glyphs, Format 2 could
bn adjustments for left side bearings to align the left edges of the paragraphs. To achieve thig
ble would list every glyph in the script, and the SinglePosFormat2 subtable would define a
for each covered glyph. Correspondingly, each ValueRecordwould specify an XPlacement
alue for the left side bearing.

| ValueRecords defined in a SinglePos subtable must have the same ValueFormat. In this exam
5 the only value that a ValueRecord needs to optically align the glyphs, then XPlacement will be thg
1 in the ValueFormat of the subtable.

h

1, the Format 2 subtable consists of a formatidentifier (PosFormat), an Offset to a Coverage
fines the glyphs to be adjusted by the positioning values (Coverage), and the format identifier
t) that describes the amount and kinds_ef data in the ValueRecords. In addition, the Format 2
udes:

unt of the ValueRecords (Value€ount). One ValueRecord is defined for each glyph in the
brage table.

rray of ValueRecords thatspecify positioning values (Value). Because the array follows the
brage Index order, thexfirst ValueRecord applies to the first glyph listed in the Coverage table
n.

rmat2 subtable.

rmat2«subtable: Array of positioning values

Value

&

Description

uint16

Offset

uint16

uint16

ValueRecord

182

PosFormat Format identifier-format = 2

Coverage Offset to Coverage table-from beginning of SinglePos subtable
ValueFormat Defines the types of data in the ValueRecord
ValueCount Number of ValueRecords

Value
[ValueCount]

Array of ValueRecords-positioning values applied to glyphs

ach

ont

the

ble, if

only

and
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Lookup Type 2: Pair adjustment positioning subtable

A pair adjustment positioning subtable (PairPos) is used to adjust the positions of two glyphs in relation to one
another-for instance, to specify kerning data for pairs of glyphs. Compared to a typical kerning table, however,
a PairPos subtable offers more flexiblity and precise control over glyph positioning. The PairPos subtable can
adjust each glyph in a pair independently in both the X and Y directions, and it can explicitly describe the
particular type of adjustment applied to each glyph. In addition, a PairPos subtable can use Device tables to
subtly adjust glyph positions at each font size and device resolution.

PairPos subtables can be either of two formats: one that identifies glyphs individually by index (Format 1), or
one that identifies glyphs by class (Format 2).

Pair

Form

Positioning Adjustment: Format 1

specified in the order determined by the layout direction of the text.

NOTE For text written from right to left, the right-most glyph will be the first glyph in a(pair; conversely,

from

eft to right, the left-most glyph will be first.

A PajrPosFormat1 subtable contains a format identifier (PosFormat) andtwe’ValueFormats:

ValueRecord and, therefore, should not be repositioned:

pair is the "next" glyph for which a lookup should be performed.

A PdjirPos subtable also defines an Offset to a Covérage table (Coverage) that lists the indices of

at 1 uses glyph indices to access positioning data for one or more specific pairs of glyphs. All pairs are

for text written

ValueFormat1 applies to the ValueRecord of the first glyph.in.each pair. ValueRecords for all first
glyphs must use ValueFormat1. If ValueFormat1 is set to'zero (0), the corresponding glyph has no

ValueFormat2 applies to the ValueRecord of the se¢ond glyph in each pair. ValueRecords for all
second glyphs must use ValueFormat2. If ValueEormat2 is set to null, then the second glyph of the

the first

glyphys in each pair. More than one pair can have the same first glyph, but the Coverage table will flist that
glyph only once.

The subtable also contains an array of ©Offsets to PairSet tables (PairSet) and a count of the defingd tables
(PairfSetCount). The PairSet array.contains one Offset for each glyph listed in the Coverage table pnd uses
the same order as the Coverage Index.

PairPosFormat1 subtable: Adjustments for glyph pairs

Value Type O\‘ Description

uint1 PosKormat Format identifier-format = 1

Offset Coverage Offset to Coverage table-from beginning of PairPos subtable-only the first glyph in|each pair
uint1 ValueFormat1 Defines the types of data in ValueRecord1-for the first glyph in the pair -may be zero (0)
uint16 ValueFormat2 Defines the types of data in ValueRecord2-for the second glyph in the pair -may be zero (0)
uint16 PairSetCount Number of PairSet tables

Offset PairSetOffset Array of Offsets to PairSet tables-from beginning of PairPos subtable-ordered by Coverage

[PairSetCount] Index
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A PairSet table enumerates all the glyph pairs that begin with a covered glyph. An array of PairValueRecords
(PairValueRecord) contains one record for each pair and lists the records sorted by the GlyphID of the second
glyph in each pair. PairValueCount specifies the number of PairValueRecords in the set.

PairSet table

Value Type Description

uint16 PairValueCount Number of PairValueRecords

struct PairValueRecord Array of PairValueRecords-ordered by GlyphID of the second glyph

[PairValueCount]

A PairValuelRecord specifies the second glyph in a pair (SecondGlyph) and defines a ValueRecord 'for eath
glyph (Valuefl and Value2). If ValueFormat1 is set to zero (0) in the PairPos subtable, ValueRecord1 will he
empty; similarly, if ValueFormat2 is 0, Value2 will be empty.

Example 4 af the end of this clause shows a PairPosFormat1 subtable that defines two\eases of pair kernjng.

PairValueRgcord
Value Type Description O\\
©
GlyphlD SecondGlyph GlyphlID of second glyph in the pair-first glyph is(isted in the Coverage table
ValueRecord | Value1 Positioning data for the first glyph in the\pair
ValueRecord | Value2 Positioning data for the second glyph in the pair

Pair positiohing adjustment: Format 2

Format 2 defines a pair as a set of two glyph classes and modifies the positions of all the glyphs in a clas$.
For example] this format is useful in Japahese scripts that apply specific kerning operations to all glyph pa
that contain punctuation glyphs. One ¢€lass would be defined as all glyphs that may be coupled with
punctuation marks, and the other ¢lasses would be groups of similar punctuation glyphs.

rs

The PairPos|Format2 subtable\begins with a format identifier (PosFormat) and an Offset to a Coverage tgble
(Coverage), measured from the beginning of the PairPos subtable. The Coverage table lists the indices of the
first glyphs that may appéat in each glyph pair. More than one pair may begin with the same glyph, but th
Coverage taple lists the‘glyph index only once.

1Y

A PairPosFdrmat2 subtable also includes two ValueFormats:

ValueRecord and, therefore, should not be repositioned.

e ValueFormat2 applies to the ValueRecord of the second glyph in each pair. ValueRecords for all
second glyphs must use ValueFormat2. If ValueFormat2 is set to null, then the second glyph of the
pair is the "next" glyph for which a lookup should be performed.

PairPosFormat2 requires that each glyph in all pairs be assigned to a class, which is identified by an integer
called a class value. (For details about classes, see subclause 6.2, OFF Common Table Formats.) Pairs are
then represented in a two-dimensional array as sequences of two class values. Multiple pairs can be
represented in one Format 2 subtable.
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A PairPosFormat2 subtable contains Offsets to two class definition tables: one that assigns class values to all
the first glyphs in all pairs (ClassDef1), and one that assigns class values to all the second glyphs in all pairs
(ClassDef2). If both glyphs in a pair use the same class definition, the Offset value can be the same for
ClassDef1 and ClassDef2, but they are not required to be the same. The subtable also specifies the number
of glyph classes defined in ClassDef1 (Class1Count) and in ClassDef2 (Class2Count), including Class0.

For each class identified in the ClassDef1 table, a Class1Record enumerates all pairs that contain a particular
class as a first component. The Class1Record array stores all Class1Records according to class value.

NOTE Class1Records are not tagged with a class value identifier. Instead, the index value of a Class1Record in the
array defines the class value represented by the record. For example, the first Class1Record enumerates pairs that begin
with a Class 0 glyph, the second Class1Record enumerates pairs that begin with a Class1 glyph, and so on.

PairPosFormat2 subtable: Class pair adjustment

Valug Type Description

uint1 PosFormat Format identifier-format = 2

Offsett Coverage Offset to Coverage table-from beginning of PairPos subtable-for the first glyph of
the pair

uint1 ValueFormat1 ValueRecord definition-for the first glyph of the pair-may be zero (0)

uint1 ValueFormat2 ValueRecord definition-for the second glyph of the pair-may be zero (0)

Offset ClassDef1 Offset to ClassDef table-from\beginning of PairPos subtable-for the first glyph of
the pair

Offset ClassDef2 Offset to ClassDef table-from beginning of PairPos subtable-for the second glyph
of the pair

uint1 Class1Count Number-of classes in ClassDef1 table-includes Class0

uint1 Class2Count Number of classes in ClassDef2 table-includes Class0

struc Class1Record Array of Class1 records-ordered by Class1

[Class1Count]

EacH Class1Record contains an array of Class2Records (Class2Record), which also are ordered py class

valug. One Class2Record must be declared for each class in the ClassDef2 table, including Class| 0.

ClasgTRécord

Value Type Description

struct Class2Record[Class2Count] Array of Class2 records-ordered by Class2

A Class2Record consists of two ValueRecords, one for the first glyph in a class pair (Value1) and one for the
second glyph (Value2). If the PairPos subtable has a value of zero (0) for ValueFormat1 or ValueFormat2, the
corresponding record (ValueRecord1 or ValueRecord2) will be empty.

Example 5 at the end of this clause demonstrates pair kerning with glyph classes in a PairPosFormat2
subtable.
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Class2Record

Value Type Description

ValueRecord Value1 Positioning for first glyph-empty if ValueFormat1 = 0
ValueRecord  Value2 Positioning for second glyph-empty if ValueFormat2 = 0

Lookup Type 3: Cursive attachment positioning subtable

Some cursiv;% fonts are designed so that adjacent glyphs join when rendered with their default positionitg
ositioning adjustments are needed to join the glyphs, a cursive attachment positioning

However, if
(CursivePos
exit point of

The subtable
to a Coverag

In addition, t

those record
(EntryEXxitR¢
CursivePosH
Value Typ4
uint16 Pos
Offset Cov!
uint16 Entr}
struct Entr]

Each EntryE

glyph (Entry.
(For a comp

To position ¢
of a glyph wi

subtable can describe how to connect the glyphs by aligning two anchor points: the ‘designa
h glyph, and the designated entry point of the following glyph.

has one format: CursivePosFormat1. It begins with a format identifier (Poskotmat) and an
e table (Coverage), which lists all the glyphs that define cursive attachmenidata.

ne subtable contains one EntryExitRecord for each glyph listed in the, Coverage table, a coun
s (EntryExitCount), and an array of those records in the same order.as the Coverage Index

cord).
ormat1 subtable: Cursive attachment
Description Q\<
Format Format identifier-format =\{
brage Offset to Coverage table-from beginning of CursivePos subtable
yExitCount Number of\EntryExit records
ExitRecord[EntryExitCount] Array of EntryExit records-in Coverage Index order

XitRecord consists of two Offsets: one to an Anchor table that identifies the entry point on the
Anchor), and an Offsgt to an Anchor table that identifies the exit point on the glyph (ExitAnchg
ete description of the Anchor table, see the end of this clause.)

lyphs using/the CursivePosFormat1 subtable, a text-processing client aligns the ExitAnchor |
th the EntryAnchor point of the following glyph. If no corresponding anchor point exists, eithe

ted

ffset

t of

=

boint
the

EntryAnchorfor ExitAnchor Offset may be NULL.
At the end of this’clause, Example 6 describes cursive glyph attachment in the Urdu language.
EntryExitRecord
Value Type Description
Offset EntryAnchor Offset to EntryAnchor table-from beginning of CursivePos subtable-may be
NULL
Offset ExitAnchor Offset to ExitAnchor table-from beginning of CursivePos subtable-may be NULL
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The MarkToBase attachment (MarkBasePos) subtable is used to position combining mark glyphs with respect
to base glyphs. For example, the Arabic, Hebrew, and Thai scripts combine vowels, diacritical marks, and

tone

marks with base glyphs.

In the MarkBasePos subtable, every mark glyph has an anchor point and is associated with a class of marks.
Each base glyph then defines an anchor point for each class of marks it uses.

For example, assume two mark classes: all marks positioned above base glyphs (Class 0), and all marks
positioned below base glyphs (Class 1). In this case, each base glyph that uses these marks would define two

anc
in Cl

Toid

glyph
their

glyph.

The
form

in the subtable (MarkCoverage), and one that lists all the base glyphs referenced in the subtable

(Bas

For 6

that glescribes the mark's attachment point (MarkRecord). A mark class is identified by a specific i
H a class value. ClassCount specifies the total number-0f distinct mark classes defined in all the
MarKRecords.

calle

The

MarkRecords stored in an array (MarkRecord) by (MarkCoverage Index. A MarkArray table also cd

coun
of thi

The

H Yy £ 44 | 4l L l . Lataal i ool 0. pu | £ ey | o L
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hSS 1.

entify the base glyph that combines with a mark, the text-processing client must look.backwa
string from the mark to the preceding base glyph. To combine the mark and base,glyph, the
attachment points, positioning the mark with respect to the final pen point (advane€) position

MarkToBase Attachment subtable has one format: MarkBasePosFormat1:. The subtable begi
bt identifier (PosFormat) and Offsets to two Coverage tables: one thatllists all the mark glyphs
eCoverage).

ach mark glyph in the MarkCoverage table, a record specifies its class and an Offset to the A

MarkBasePosFormat1 subtable also contains an. Offset to a MarkArray table, which contains

t of the defined MarkRecords (MarkCount). (For details about MarkArrays and MarkRecords,
s clause.)

MarkBasePosFormat1 subtable alsd-contains an Offset to a BaseArray table (BaseArray).

lyphs listed

rd in the
client aligns
of the base

hs with a
b referenced

nchor table
hteger,

all the
ntains a
see the end

MarKBasePosFormat1 subtablexMarkToBase attachment point
Value Type @ + Description

N\
uint1 PosFormat Format identifier-format = 1
Offsef MarkCoverage Offset to MarkCoverage table-from beginning of MarkBasePos subtable
Offsef BaseCoverage Offset to BaseCoverage table-from beginning of MarkBasePos subtable
uint16 ClassCount Number of classes defined for marks
Offset MarkArray Offset to MarkArray table-from beginning of MarkBasePos subtable
Offset BaseArray Offset to BaseArray table-from beginning of MarkBasePos subtable

The BaseArray table consists of an array (BaseRecord) and count (BaseCount) of BaseRecords. The array
stores the BaseRecords in the same order as the BaseCoverage Index. Each base glyph in the
BaseCoverage table has a BaseRecord.
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BaseArray table

Value Type Description

uint16 BaseCount Number of BaseRecords

struct BaseRecord[BaseCount] Array of BaseRecords-in order of BaseCoverage Index

A BaseRecord declares one Anchor table for each mark class (including Class 0) identified in the
MarkRecords of the MarkArray. Each Anchor table specifies one attachment point used to attach all the marks
in a particulgr class to the base glyph. A BaseRecord contains an array of Offsets to Anchor tables
(BaseAnchof). The zero-based array of Offsets defines the entire set of attachment points each base(glyq
uses to attagh marks. The Offsets to Anchor tables are ordered by mark class.

=

NOTE Anchor tables are not tagged with class value identifiers. Instead, the index value of an Ancher table |n the
array defines fhe class value represented by the Anchor table.

Example 7 af the end of this clause defines mark positioning above and below base glyphs with a
MarkBasePgsFormat1 subtable.

BaseRecord|
Value Type Description \%V
Offset BapeAnchor[ClassCount] Array of Offsets (one per class) to“Anchor tables-from beginning of

BaseArray table-ordered by class-zere-hased

Lookup Type 5: MarkToLigature attachment positioning subtable

The MarkToligature attachment (MarkLigPos) subtable is used to position combining mark glyphs with
respect to ligature base glyphs. With MarkToBasg attachment, described previously, a single base glyph
defines an ajtachment point for each class of marks. In contrast, MarkToLigature attachment describes
ligature glyphs composed of several components that can each define an attachment point for each class|of
marks.

As a result, a ligature glyph may have multiple base attachment points for one class of marks. The specific
attachment point for a mark is defined by the ligature component that the subtable associates with the mark.

The MarkLigPos subtable can-be used to define multiple mark-to-ligature attachments. In the subtable, eVery
mark glyph RHas an anchgr-point and is associated with a class of marks. Every ligature glyph specifies a two-
dimensional jarray of data” each component in a ligature defines an array of anchor points, one for each class
of marks.

For example],
positioned below-bass 3 ; two
anchor points, one for attachlng the mark egphs Ilsted in Class 0 and one for attachlng the mark egphs listed
in Class 1. Alternatively, if the language system does not allow marks on the second component, the first
ligature component may define two anchor points, one for each class of marks, and the second ligature
component may define no anchor points.

To position a combining mark using a MarkToLigature attachment subtable, the text-processing client must
work backward from the mark to the preceding ligature glyph. To correctly access the subtables, the client
must keep track of the component associated with the mark. Aligning the attachment points combines the
mark and ligature.

The MarkToLigature attachment subtable has one format: MarkLigPosFormat1. The subtable begins with a
format identifier (PosFormat) and Offsets to two Coverage tables that list all the mark glyphs (MarkCoverage)
and Ligature glyphs (LigatureCoverage) referenced in the subtable.

188 © ISO/IEC 2009 — Al rights reserved


https://iecnorm.com/api/?name=e18e9488eaa01adc43fb415b99989571

ISO/IEC 14496-22:2009(E)

For each glyph in the MarkCoverage table, a MarkRecord specifies its class and an Offset to the Anchor table
that describes the mark's attachment point. A mark class is identified by a specific integer, called a class value.
ClassCount records the total number of distinct mark classes defined in all MarkRecords.

The MarkBasePosFormat1 subtable contains an Offset, measured from the beginning of the subtable, to a
MarkArray table, which contains all MarkRecords stored in an array (MarkRecord) by MarkCoverage Index.
(For details about MarkArrays and MarkRecords, see the end of this clause.)

The MarkLigPosFormat1 subtable also contains an Offset to a LigatureArray table (LigatureArray).

MarkLigPosFormat1 subtable: MarkToLigature attachment

Valug Type Description Q\{)
(@)

uint1 PosFormat Format identifier-format = 1

Offsef MarkCoverage Offset to Mark Coverage table-from beginning of MarkLigPos|subtable

Offsef LigatureCoverage Offset to Ligature Coverage table-from beginning of, MarkLigPos subtable

uint1 ClassCount Number of defined mark classes

Offsett MarkArray Offset to MarkArray table-from beginning’of MarkLigPos subtable

Offsett LigatureArray Offset to LigatureArray table-from beginning of MarkLigPos subtable

The LigatureArray table contains a count (Ligature€ount) and an array of Offsets (LigatureAttach)|to
LigafureAttach tables. The LigatureAttach arraylists the Offsets to

LigatureAttach tables, one for each ligature glyph listed in the LigatureCoverage table, in the sam¢ order as
the LigatureCoverage Index.

LigatureArray table

Value Type . j “f)escription

uint1 LigatureCount Number of LigatureAttach table Offsets

Offsef LigatureAttach Array of Offsets to LigatureAttach tables-from beginning of LigatureArray table-
[LigatureCount] ordered by LigatureCoverage Index

EacH LigatureAttach table consists of an array (ComponentRecord) and count (ComponentCount) of the
component glyphs in a ligature. The array stores the ComponentRecords in the same order as the
components in the ligature. The order of the records also corresponds to the writing direction of the text. For
text written left to right, the first component is on the left; for text written right to left, the first component is on
the right.
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LigatureAttach table

Value Type
uint16

struct

ComponentCount

ComponentRecord[ComponentCount]

Description

Number of ComponentRecords in this ligature

Array of Component records-ordered in writing direction

A ComponentRecord, one for each component in the ligature, contains an array of Offsets to the Anchor

tables that d

pach

mark class (
attach all thg

In a Compori
component
correspondir

flnn alH-the-attachment nruni-o usedto-attach-marks-to-the rnmnnnnnf II |gc\+||rcAnhhnr\ Eor

ncluding Class 0) |dent|f|ed in the MarkArray records, an Anchor table spe0|f|es the point use
marks in a particular class to the ligature base glyph, relative to the component.

oes not define an attachment point for a particular class of marks, then the Offset 6 the
g Anchor table will be NULL.

Example 8 af the end of this clause shows a MarkLisPosFormat1 subtable used to attach mark accents tg

ligature glyp
ComponentH

Value

Offset

N in the Arabic script.
Record
Type Description s\\"9
(@)
LigatureAnchor Array of Offsets (one per class) to™™Anchor tables-from beginning of

[ClassCount] LigatureAttach table-ordered by class-NULL if a component does not have an

attachment for a class-zero-based array

Lookup Type 6: MarkToMark attachment positioning subtable

The MarkTo
subtable, alt
another marl
Vietnamese|

The attachin
every Mark1
defines an a
positioned tg
Each Mark2
in Class 0, a

The Mark2 ¢

Mark attachment (MarkMarkPos) subtable is identical in form to the MarkToBase attachment
nough its function is different. Matk’ToMark attachment defines the position of one mark relati
as when, for example, positioning tone marks with respect to vowel diacritical marks in

b mark is Mark1, and the'base mark being attached to is Mark2. In the MarkMarkPos subtabl
glyph has an anchorattachment point and is associated with a class of marks. Each Mark2 g
hchor point for each class of marks. For example, assume two Mark1 classes: all marks

the left of Matk2 glyphs (Class 0), and all marks positioned to the right of Mark2 glyphs (Clg
glyph thatdseés these marks defines two anchor points: one for attaching the Mark1 glyphs lis
hd one for attaching the Mark1 glyphs listed in Class 1.

lyph'\that combines with a Mark1 glyph is the glyph preceding the Mark1 glyph in glyph string

order (skippi

entRecord, the zero-based LigatureAnchor array lists Offsets to Anchor tables by mark class|

d to

If a

Ve to

=)

M

lyph

ss 1).
sted

ng.glyphs according to LookupFlags). The subtable applies precisely when that Mark2 glyph

S

covered by Mark2Coverage. To combine the mark glyphs, the Mark1 glyph is moved such that the relevant
attachment points coincide. The input context for MarkToBase, MarkToLigature and MarkToMark positioning

tables is the

mark that is being positioned. If a sequence contains several marks, a lookup may act on it

several times, to position them.

The MarkToMark attachment subtable has one format: MarkMarkPosFormat1. The subtable begins with a
format identifier (PosFormat) and Offsets to two Coverage tables: one that lists all the Mark1 glyphs

referenced in the subtable (Mark1Coverage), and one that lists all the Mark2 glyphs referenced in the subtable
(Mark2Coverage).

For each mark glyph in the Mark1Coverage table, a MarkRecord specifies its class and an Offset to the
Anchor table that describes the mark's attachment point. A mark class is identified by a specific integer, called
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a class value. (For details about classes, see subclause 6.2, OFF Common Table Formats.) ClassCount
specifies the total number of distinct mark classes defined in all the MarkRecords.

The MarkMarkPosFormat1 subtable also contains two Offsets, measured from the beginning of the subtable,
to two arrays:

e The MarkArray table contains all MarkRecords stored by Mark1Coverage Index in an array
(MarkRecord). The MarkArray table also contains a count of the number of defined MarkRecords
(MarkCount).

e The Mark2Array table consists of an array (Mark2Record) and count (Mark2Count) of Mark2Records.

For details about MarkArrays and MarkRecords, see the end of this clause.

MarkMarkPosFormat1 subtable: MarkToMark attachment

Valug Type Description YV
y f],
uint1 PosFormat Format identifier-format = 1
Offsett Mark1Coverage Offset to Combining Mark Coverage table-from” beginning of MarkMarkPos
subtable
Offsett Mark2Coverage Offset to Base Mark Coverage table-frorit beginning of MarkMarkPos subtable
uint1 ClassCount Number of Combining Mark classes defined
Offsef Mark1Array Offset to MarkArray tablesfer Mark1-from beginning of MarkMarkPos subtable
Offsef Mark2Array Offset to Mark2Afray table for Mark2-from beginning of MarkMarkPos subtable

The Mark2Array, shown next, containsone Mark2Record for each Mark2 glyph listed in the Mark3Coverage
tablel It stores the records in the same’order as the Mark2Coverage Index.

MarK2Array table

Valug Type @ " Description

uint1 Mark2Count Number of Mark2 records

struc Mark2Record Array of Mark2 records-in Coverage order
[Mark2Count]

Each Mark2Record contains an array of Offsets to Anchor tables (Mark2Anchor). The array of zero-based
Offsets, measured from the beginning of the Mark2Array table, defines the entire set of Mark2 attachment
points used to attach Mark1 glyphs to a specific Mark2 glyph. The Anchor tables in the Mark2Anchor array are
ordered by Mark1 class value.

A Mark2Record declares one Anchor table for each mark class (including Class 0) identified in the
MarkRecords of the MarkArray. Each Anchor table specifies one Mark2 attachment point used to attach all the
Mark1 glyphs in a particular class to the Mark2 glyph.

Example 9 at the end of the clause shows a MarkMarkPosFormat1 subtable for attaching one mark to another
in the Arabic script.
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Mark2Record

Value Type Description

Offset Mark2Anchor Array of Offsets (one per class) to Anchor tables-from beginning of Mark2Array
[ClassCount] table-zero-based array

Lookup Type 7: Contextual positioning subtables

A Contextua
describes gl

Positioning (ContexiPos) subtable defines the most powerful type of glyph positioning 10OKU
ph positioning in context so a text-processing client can adjust the position of one or more gl

within a certain pattern of glyphs. Each subtable describes one or more "input" glyph sequences and one

more positio

ContextPos

hing operations to be performed on that sequence.

subtables can have one of three formats, which closely mirror the formats usedfor contextua

glyph substitution. One format applies to specific glyph sequences (Format 1), one defines-the context in

terms of glyy
3).

All three forn
that record fi
PosLookup

All contextus
a Sequence
addition, a L

h classes (Format 2), and the third format defines the context in terms of sets of glyphs (Forn

hats of ContextPos subtables specify positioning data in a PosLookupRecord. A description g
llows.

Record
| positioning subtables specify the positioning data<n a’PosLookupRecord. Each record cont

ndex, which indicates where the positioning operation will occur in the glyph sequence. In
bokupListindex identifies the lookup to be applied’at the glyph position specified by the

Sequencelnglex.

The order in
significant, s

The contextu

PosLookupR

Value

uint16

uint16

which lookups are applied to the entire-glyph sequence, called the "design order," can be
b PosLookupRecord data should be défined accordingly.

al substitution subtables definedun Examples 10, 11, and 12 show PosLookupRecords.

ecord
Type Description
Q)
Sequencelndex Index to input glyph sequence-first glyph = 0

LookupListindex Lookup to apply to that position-zero-based

b. It

yphs
or

nat

piNs

Context Pos

tioring-SubtabteFormat 1

Format 1 defines the context for a glyph positioning operation as a particular sequence of glyphs. For example,
a context could be <To>, <xyzabc>, <I?*#@>, or any other glyph sequence.

Within the context, Format 1 identifies particular glyph positions (not glyph indices) as the targets for specific
adjustments. When a text-processing client locates a context in a string of glyphs, it makes the adjustment by

applying the

lookup data defined for a targeted position at that location.

For example, suppose that accent mark glyphs above lowercase x-height vowel glyphs must be lowered when
an overhanging capital letter glyph precedes the vowel. When the client locates this context in the text, the
subtable identifies the position of the accent mark and a lookup index. A lookup specifies a positioning action
that lowers the accent mark over the vowel so that it does not collide with the overhanging capital.
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ContextPosFormat1 defines the context in two places. A Coverage table specifies the first glyph in the input
sequence, and a PosRule table identifies the remaining glyphs. To describe the context used in the previous
example, the Coverage table lists the glyph index of the first component of the sequence (the overhanging
capital), and a PosRule table defines indices for the lowercase x-height vowel glyph and the accent mark.

A single ContextPosFormat1 subtable may define more than one context glyph sequence. If different context
sequences begin with the same glyph, then the Coverage table should list the glyph only once because all first
glyphs in the table must be unique. For example, if three contexts each start with an "s" and two start with a
"t," then the Coverage table will list one "s" and one "t."

For each context, a PosRule table lists all the glyphs, in order, that follow the first glyph. The table also
contains an array of PosLookupRecords that specify the positioning lookup data for each glyph position
(inclyding the first glyph position) in the context.

All the PosRule tables defining contexts that begin with the same first glyph are grouped together pnd defined
in a PosRuleSet table. For example, the PosRule tables that define the three contexts that begin with an "s"
are drouped in one PosRuleSet table, and the PosRule tables that define the two contexts that begin with a "t"
are drouped in a second PosRuleSet table. Each unique glyph listed in the Coveragetable must Have a
PosRuleSet table that defines all the PosRule tables for a covered glyph.

To Igcate a context glyph sequence, the text-processing client searches the.Coverage table each time it
encounters a new text glyph. If the glyph is covered, the client reads the corresponding PosRuleSgt table and
examines each PosRule table in the set to determine whether the rest of.\fHie context defined therd matches
the subsequent glyphs in the text. If the context and text string match, the client finds the target glyph position,
applies the lookup for that position, and completes the positioning action.

A CantextPosFormat1 subtable contains a format identifier (PosFormat), an Offset to a Coverage [table
(Covprage), a count of the number of PosRuleSets that aré defined (PosRuleSetCount), and an afray of
Offsgts to the PosRuleSet tables (PosRuleSet). As mentioned, one PosRuleSet table must be defjned for
each|glyph listed in the Coverage table.

In thé PosRuleSet array, the PosRuleSet tables aré ordered in the Coverage Index order. The firs}
PosRuleSet in the array applies to the first GlyphiD listed in the Coverage table, the second PosRuleSet in the
array applies to the second GlyphlID listed inthe Coverage table, and so on.

ContextPosFormat1 subtable: Simple cohtext positioning

Value Type D i ﬁon
PANN
uint1 PosFormat Format identifier-format = 1
Offse Coverage Offset to Coverage table-from beginning of ContextPos subtable
uint1 PosRuleSetCount Number of PosRuleSet tables
Offse PosRuleSet Array of Offsets to PosRuleSet tables-from beginning of ContextPos subtable-
[PosRuleSetCount] ordered by Coverage Index

A PosRuleSet table consists of an array of Offsets to PosRule tables (PosRule), ordered by preference, and a
count of the PosRule tables defined in the set (PosRuleCount).

PosRuleSet table: All contexts beginning with the same glyph

Value Type Description

uint16 PosRuleCount Number of PosRule tables

Offset PosRule Array of Offsets to PosRule tables-from beginning of PosRuleSet-ordered by
[PosRuleCount] preference
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A PosRule table consists of a count of the glyphs to be matched in the input context sequence (GlyphCount),
including the first glyph in the sequence, and an array of glyph indices that describe the context (Input). The
Coverage table specifies the index of the first glyph in the context, and the Input array begins with the second
glyph in the context sequence. As a result, the first index position in the array is specified with the number one
(1), not zero (0). The Input array lists the indices in the order the corresponding glyphs appear in the text. For
text written from right to left, the right-most glyph will be first; conversely, for text written from left to right, the
left-most glyph will be first.

A PosRule table also contains a count of the positioning operations to be performed on the input glyph
sequence (PosCount) and an array of PosLookupRecords (PosLookupRecord). Each record specifies a
position in the input glyph sequence and a LookupList index to the positioning lookup to be applied there. The

array shoulddistrecords-in rlnmgn nrdnr’ orthe order the |nn|1||lr_\c should be :lplr_\llnrl to-the entire glyph

sequence.
Example 10 @t the end of this clause demonstrates glyph kerning in context with a ContextPosFormat
subtable.
PosRule subfjtable
\X
Value Tyge Description y\b‘
r A}
uint16 GlyphCount Number of glyphs in the Input glyph sequence
uint16 Po$Count Number of PosLookupRecords
GlyphID  Inppt Array of input GlyphlDs-starting with“the second glyph
[GlyphCount - 1]
struct Pog$LookupRecord[PosCount] Array of positioning lookups-in design order

Context positioning subtable: Format 2

Format 2, more flexible than Format 1, describes class-based context positioning. For this format, a specifi

c

integer, calle
then defined

To clarify the

d a class value, must be assigned to each glyph in all context glyph sequences. Contexts arg
as sequences of class values. This subtable may define more than one context.

notion of class-based context rules, suppose that certain sequences of three glyphs need

special kerning. The glyph sequences consist of an uppercase glyph that overhangs on the right side, a

punctuation mark glyph, and‘then a quote glyph. In this case, the set of uppercase glyphs would constitut
one glyph class (Class1)sthe set of punctuation mark glyphs would constitute a second glyph class (Class
and the set g¢f quote mark glyphs would constitute a third glyph class (Class 3). The input context might b¢
specified with a context rule (PosClassRule) that describes "the set of glyph strings that form a sequence
three glyph glassés, one glyph from Class 1, followed by one glyph from Class 2, followed by one glyph fr
Class 3."

Each ContextPosFormat2 subtable contains an Offset to a class definition table (ClassDef), which defines the
class values of all glyphs in the input contexts that the subtable describes. Generally, a unique ClassDef will
be declared in each instance of the ContextPosFormat2 subtable that is included in a font, even though
several Format 2 subtables may share ClassDef tables. Classes are exclusive sets; a glyph cannot be in more
than one class at a time. The output glyphs that replace the glyphs in the context sequence do not need class
values because they are specified elsewhere by GlyphlID.

The ContextPosFormat2 subtable also contains a format identifier (PosFormat) and defines an Offset to a
Coverage table (Coverage). For this format, the Coverage table lists indices for the complete set of glyphs
(not glyph classes) that may appear as the first glyph of any class-based context. In other words, the
Coverage table contains the list of glyph indices for all the glyphs in all classes that may be first in any of the
context class sequences. For example, if the contexts begin with a Class 1 or Class 2 glyph, then the
Coverage table will list the indices of all Class 1 and Class 2 glyphs.
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A ContextPosFormat2 subtable also defines an array of Offsets to the PosClassSet tables (PosClassSet),
along with a count (including Class0) of the PosClassSet tables (PosClassSetCnt). In the array, the
PosClassSet tables are ordered by ascending class value (from 0 to PosClassSetCnt - 1).

A PosClassSet array contains one Offset for each glyph class, including Class 0. PosClassSets are not
explicitly tagged with a class value; rather, the index value of the PosClassSet in the PosClassSet array
defines the class that a PosClassSet represents.

For example, the first PosClassSet listed in the array contains all the PosClassRules that define contexts
beginning with Class 0 glyphs, the second PosClassSet contains all PosClassRules that define contexts
beginning with Class 1 glyphs, and so on. If no PosClassRules begin with a particular class (that is, if a
PosClassSet contains no PosClassRules), then the Offset to that particular PosClassSet in the PgsClassSet
array will be set to NULL.

ContextPosFormat2 subtable: Class-based context glyph positioning

Valug Type Description (LV
’

~0
uint1 PosFormat Format identifier-format = 2
Offsett Coverage Offset to Coverage table-from beginning of ContextPos“subtable
Offsett ClassDef Offset to ClassDef table-from beginning of.ContextPos subtable
uint1 PosClassSetCnt Number of PosClassSet tables
Offset PosClassSet Array of Offsets to PosClassSet tables-from beginning of ContextPos subtable-

[PosClassSetCnt] ordered by class-may be'NULL

All the PosClassRules that define contexts beginning with the same class are grouped together and defined in
a PogClassSet table. Consequently, the Po§ClassSet table identifies the class of a context's first gomponent.

A PosClassSet enumerates all the Pos€lassRules that begin with a particular glyph class. For insjance,
Pos(lassSet0 represents all the PosClassRules that describe contexts starting with Class 0 glyphis, and
Pos(lassSet1 represents all the'PosClassRules that define contexts starting with Class 1 glyphs.

Each PosClassSet table consists of a count of the PosClassRules defined in the PosClassSet
(Pos[ClassRuleCnt) and an array of Offsets to PosClassRule tables (PosClassRule). The PosClasgRule tables
are drdered by prefefence in the PosClassRule array of the PosClassSet.

PosClassSet taple: All contexts beginning with the same class

Valug deé\J Description
7,

uint1 PosClassRuleCnt Number of PosClassRule tables

Offset PosClassRule[PosClassRuleCnt] Array of Offsets to PosClassRule tables-from beginning of
PosClassSet-ordered by preference

For each context, a PosClassRule table contains a count of the glyph classes in a given context (GlyphCount),
including the first class in the context sequence. A class array lists the classes, beginning with the second
class, that follow the first class in the context. The first class listed indicates the second position in the context
sequence.

NOTE Text order depends on the writing direction of the text. For text written from right to left, the right-most glyph
will be first. Conversely, for text written from left to right, the left-most glyph will be first.
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The values specified in the Class array are those defined in the ClassDef table. For example, consider a
context consisting of the sequence: Class 2, Class 7, Class 5, Class 0. The Class array will read: Class[0] = 7,
Class[1] = 5, and Class[2] = 0. The first class in the sequence, Class 2, is defined by the index into the
PosClassSet array of Offsets. The total number and sequence of glyph classes listed in the Class array must
match the total number and sequence of glyph classes contained in the input context.

A PosClassRule also contains a count of the positioning operations to be performed on the context
(PosCount) and an array of PosLookupRecords (PosLookupRecord) that supply the positioning data. For
each position in the context that requires a positioning operation, a PosLookupRecord specifies a LookupList
index and a position in the input glyph class sequence where the lookup is applied. The PosLookupRecord
array lists PosLookupRecords in design order, or the order in which lookups are applied to the entire glyph
sequence.

Example 11 @t the end of this clause demonstrates a ContextPosFormat2 subtable that uses glyph elass¢s to
modify accemt positions in glyph strings.

PosClassRufe table: One class context definition

Value  Type Description b:o :
A
uint16  GlyplhCount Number of glyphs to be matched
uint16  Pos{ount Number of PosLookupRecords
uint16  Class Array of classes-beginning with the second class-to be matched to the
[GlyphCount - 1] input glyph sequence
struct PosLpokupRecord[PosCount] Array of positioning lookups+in design order

Context positioning subtable: Format 3

Format 3, cgverage-based context positioning{defines a context rule as a sequence of coverages. Each
position in the sequence may specify a different Coverage table for the set of glyphs that matches the context
pattern. With Format 3, the glyph sets defined in the different Coverage tables may intersect, unlike Format 2
which specifles fixed class assignments)for the lookup (they cannot be changed at each position in the coptext
sequence) apd exclusive classes (a glyph cannot be in more than one class at a time).

For example|, consider an input.context that contains an uppercase glyph (position 0), followed by any narfrow
uppercase glyph (position 4),-and then another uppercase glyph (position 2). This context requires three
Coverage taples, one for'each position:

e In pgsition Oy.the first position, the Coverage table lists the set of all uppercase glyphs.

e In pgsition 1, the second position, the Coverage table lists the set of all narrow uppercase glyphs,

Wh| ia-—o-arbeat af tha albvsbhe Dotad i tha Ay araonas ol for-nacitian-0
IS a SUUSCT U tNMCyryprisS iStiCUTT e oo v TragCtaurc O PUSTUHOTTOY

e In position 2, the Coverage table lists the set of all uppercase glyphs again.

NOTE Both position 0 and position 2 can use the same Coverage table.

Unlike Formats 1 and 2, this format defines only one context rule at a time. It consists of a format identifier
(PosFormat), a count of the number of glyphs in the sequence to be matched (GlyphCount), and an array of
Coverage Offsets that describe the input context sequence (Coverage).

NOTE The Coverage tables listed in the Coverage array must be listed in text order according to the writing direction.

For text written from right to left, the right-most glyph will be first. Conversely, for text written from left to right, the left-most
glyph will be first.
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The subtable also contains a count of the positioning operations to be performed on the input Coverage
sequence (PosCount) and an array of PosLookupRecords (PosLookupRecord) in design order, or the order in
which lookups are applied to the entire glyph sequence.

Example 12 at the end of this clause changes the positions of math sign glyphs in math equations with a

ContextPosFormat3 subtable.

ContextPosFormat3 subtable: Coverage-based context glyph positioning

Value Type Description
uint16 PesFormat Fermatidentifier-format=3
uint1 GlyphCount Number of glyphs in the input sequence
uint1 PosCount Number of PosLookupRecords
Offsett Coverage Array of Offsets to Coverage tables-from beginning of ContextPos subtable

[GlyphCount]
struc PosLookupRecord Array of positioning lookups-in design order

[PosCount]
LookupType 8: Chaining contextual positioning subtable
A Chaining Contextual Positioning subtable(ChainContextPos)describes glyph positioning in contéxt with an
ability to look back and/or look ahead in the sequence of glyphs. The design of the Chaining Contextual
Posifioning subtable is parallel to that of the Contéxtual Positioning subtable, including the availabjlity of three
formats.
To specify the context, the coverage table'lists the first glyph in the input sequence, and the ChairfPosRule
subtable defines the rest. Once a covered glyph is found at position J, the client reads the corresponding
ChaihPosRuleSet table and examines each table to determine if it matches the surrounding glyphg in the text.

Therg is a match if the string <backtrack sequence>+<input sequence>+<lookahead sequence> n
the glyphs at position i - BacktrackGlyphCount in the text.

If there is a match, thenpthe client finds the target glyphs for positioning and performs the operatio
note [that (just like in the ContextPosFormat1 subtable) these lookups are required to operate with
of text from the covered glyph to the end of the input sequence. No positioning operations can be
the backtracking/sequence or the lookahead sequence.

hatches with

ns. Please
n the range
defined for

To clarify the-ordering of glyph arrays for input, backtrack and lookahead sequences, the following illustration
is provided/ Input sequence match begins at i where the input sequence match begins. The backtfack
sequence is ordered beginning at i - 1 and increases in Offset value as one moves away from i. The
lookahead sequence begins after the input sequence and increases in logical order.
Logical order - abcdef ghi|j

i
Input sequence - 01
Backtrack sequence - 3210
Lookahead sequence - 01 2 3
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Chaining context positioning Format 1: Simple chaining context glyph positioning

This Format is identical to Format 1 of Context Positioning lookup except that the PosRule table is replaced
with a ChainPosRule table. (Correspondingly, the ChainPosRuleSet table differs from the PosRuleSet table
only in that it lists Offsets to ChainPosRule subtables instead of PosRule tables; and the
ChainContextPosFormat1 subtable lists Offsets to ChainPosRuleSet subtables instead of PosRuleSet
subtables.)

ChainContextPosFormat1 subtable: Simple context positioning

Value Type Description

uint16 PogFormat Format identifier-format = 1

Offset Coverage Offset to Coverage table-from beginning of ContextPos subtable

uint16 ChainPosRuleSetCount Number of ChainPosRuleSet tables

Offset ChginPosRuleSet Array of Offsets to ChainPosRuleSet tables-from beginning, of ContextPos
[ChainPosRuleSetCount] subtable-ordered by Coverage Index

A ChainPoslRuleSet table consists of an array of Offsets to ChainPosRule\tables (ChainPosRule), ordered by
preference, §nd a count of the ChainPosRule tables defined in the set (€hainPosRuleCount).

ChainPosRuleSet table: All contexts beginning with the same glyph

Value Type Description
uint16 ChainPosRuleCount Number of ChainPosRule tables
Offset ChainPosRule Array of Offsets to ChainPosRule tables-from beginning of ChainPosRuleSet-

[EhainPosRuleCount] ordered by preference

ChainPosRule subtable

Type Ngme Description

uint16 BarktrackGlyphCount Total number of glyphs in the backtrack sequence (number of glyphs to be
matched before the first glyph)

GIyphID Bagktrack A £ b onlet Lei CluanblPlatia-h $abod b of PR 4 AY
iray- oo atKraCtKing—ory P StootatCnetoerore e MPutSequence;

[BacktrackGlyphCount]
uint16 InputGlyphCount Total number of glyphs in the input sequence (includes the first glyph)
GlyphID Input Array of input GlyphIDs (start with second glyph)

[InputGlyphCount - 1]

uint16 LookaheadGlyphCount Total number of glyphs in the look ahead sequence (number of glyphs to be
matched after the input sequence)
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GlyphID LookAhead
[LookAheadGlyphCount]

uint16 PosCount

struct PosLookupRecord
[PosCount]

This Jookup Format is parallel to the Context Positioning format 2, with PosClassSet subtable.cha
ChaipPosClassSet subtable, and PosClassRule subtable changed to ChainPosClassRule subtabl
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Array of lookahead GlyphID's (to be matched after the input sequence)

Number of PosLookupRecords

Array of PosLookupRecords (in design order)

To chain contexts, three classes are used in the glyph ClassDef table: Backtrack ClassDef, Input

ChainContextPosFormat2 subtable: Chaining class-based context glyph positioning

and Lookahead ClassDef.

Value Type

uint1 PosFormat

Offsef Coverage

Offseft BacktrackClassDef

Offseft InputClassDef

Offseft LookaheadClassDef

uint1 ChainPosClassSetCnt

Offset ChainPosClassSet
[ChainPesClassSetCnt]

Description

Format identifier-format = 2

Offset to Coverage table-from béginning of ChainContextPos subtable

Offset to ClassDef table containing backtrack sequence context-from
beginning of ChainContextPos subtable

Offset to ClassDef table containing input sequence context-from beginning of
ChainContéxtPos subtable

Qffset to ClassDef table containing lookahead sequence context-from
beginning of ChainContextPos subtable

Number of ChainPosClassSet tables

Array of Offsets to ChainPosClassSet tables-from beginning of
ChainContextPos subtable-ordered by input class-may be NULL

hged to
e.

ClassDef,

All the ChainPosClassRules that define contexts beginning with the same class are grouped together and

definediin’a ChainPosClassSet table. Consequently, the ChainPosClassSet table identifies the cla

ss of a

context's first com ponent

ChainPosClassSet table: All contexts beginning with the same class

Value Type

uint16 ChainPosClassRuleCnt

Description

Number of ChainPosClassRule tables

Offset ChainPosClassRule[ChainPosClassRuleCnt] Array of Offsets to ChainPosClassRule tables-from
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ChainPosClassRule subtable

Type Name Description
uint16 BacktrackGlyphCount Total number of glyphs in the backtrack sequence (number of glyphs to be
matched before the first glyph)
int16 Backtrack
un [Baacck[?:ck GlyphCount] Array of backtracking classes(to be matched before the input sequence)
uint16 InfuiGlyphCount Total number of Classes In the Input sequence (Includes the Tirst class)
uint16 Ingut Array of input classes(start with second class; to be matched with the input
[InputGlyphCount - 1] glyph sequence)
uint16 LopkaheadGlyphCount Total number of classes in the look ahead sequence (number of classes to be
matched after the input sequence)
uint16 LopkAhead Array of lookahead classes(to be matched after the input'sequence)
[LqokAheadGlyphCount]
uint16 PosCount Number of PosLookupRecords
struct PosLookupRecord Array of PosLookupRecords (in design order)
[ChainPosCount]
Chaining cqgntext positioning Format 3: Coverage-based chaining context glyph positioning

Format 3 defines a chaining context rule as a sequence of Coverage tables. Each position in the sequenc

may define g different Coverage table for the<set of glyphs that matches the context pattern. With Format

the glyph se
class assign
classes (a gl

NOTE

T

be first.

The subtable also contains a count of the positioning operations to be performed on the input Coverage
sequence (FosCount)and an array of PosLookupRecords (PosLookupRecord) in design order: that is, th

s defined in the different Coverage tables may intersect, unlike Format 2 which specifies fixe
ments (identical for each position in the backtrack, input, or lookahead sequence) and exclus
yph cannot be in more than' one class at a time).

e order of the Coverage, tables listed in the Coverage array must follow the writing direction. For text W
from right to I¢ft, then the right-mast)glyph will be first. Conversely, for text written from left to right, the left-most glyg

order in whigh lookups should be applied to the entire glyph sequence.

ritten
h will

ChainContextPosFormat3-subtabie—Coverage=based chaimng context glyphrpositioning

Type Name

uint16 PosFormat

uint16 BacktrackGlyphCount

Offset Coverage[BacktrackGlyphCount]

200

Description

Format identifier-format = 3

Number of glyphs in the backtracking sequence

Array of Offsets to coverage tables in backtracking sequence, in
glyph sequence order
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uint16 InputGlyphCount

Offset Coverage[lnputGlyphCount]

uint16 LookaheadGlyphCount

Offset Coverage[LookaheadGlyphCount]
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Number of glyphs in input sequence

Array of Offsets to coverage tables in input sequence, in glyph
sequence order

Number of glyphs in lookahead sequence

Array of Offsets to coverage tables in lookahead sequence, in glyph
sequence order

uint1 PosCount Number of PosLookupRecords
struc PosLookupRecord Array of PosLookupRecords,in design order
[PosCount]
LookupType 9: Extension positioning
This Jookup provides a mechanism whereby any other lookup type's subtables are stored at a 32-bit Offset
locatjon in the 'GPOS' table. This is needed if the total size of the subtables exceeds the 16-bit linits of the
various other Offsets in the 'GPOS' table. In this specification, the'subtable stored at the 32-bit Offset location
is tefqmed the "extension" subtable.
ExtepsionPosFormat1 subtable
Type Name Description \0\'\ )
USHORT PosFormat Format identifierxSet to 1.
USHORT ExtensionLookupType Lookup type of subtable referenced by ExtensionOffset (i.e. the extension
subtable).
ULONG ExtensionOffset Offset to the extension subtable, of lookup type ExtensionLookupType, relative
to the start of the ExtensionPosFormat1 subtable.
ExtensionLookupTyp€ must be set to any lookup type other than 9. All subtables in a LookupTypq 9 lookup
musf have the same_ExtensionLookupType. All Offsets in the extension subtables are set in the ysual way, i.e.
relative to the extension subtables themselves.
Wheh an OEE Tayout engine encounters a LookupType 9 Lookup table, it shall:
4 - “Proceed as though the Lookup table's LookupType field were set to the ExtensionLookup[l'ype of the

| |
SUULAUITS.

Proceed as though each extension subtable referenced by ExtensionOffset replaced the
LookupType 9 subtable that referenced it.

6.3.3.4 Shared tables: Value record,

Anchor table and Mark array

Several lookup subtables described earlier in this clause refer to one or more of the same tables for
positioning data: ValueRecord, Anchor table, and MarkArray. For easy reference, those shared tables are

desc

ribed here.

Example 14 at the end of the clause uses a ValueFormat table and ValueRecord to specify positioning values
in GPOS.
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ValueRecord

GPOS subtables use ValueRecords to describe all the variables and values used to adjust the position of a
glyph or set of glyphs. A ValueRecord may define any combination of X and Y values (in design units) to add
to (positive values) or subtract from (negative values) the placement and advance values provided in the font.
A ValueRecord also may contain an Offset to a Device table for each of the specified values. If a ValueRecord
specifies more than one value, the values should be listed in the order shown in the ValueRecord definition.

The text-processing client must be aware of the flexible and multi-dimensional nature of ValueRecords in the
GPOS table. Because the GPOS table uses ValueRecords for many purposes, the sizes and contents of
ValueRecords may vary from subtable to subtable.

ValueRecord (all fields are optional)
Value Type Description
a
int16 XPlacement Horizontal adjustment for placement-in design units
int16 YPlacement Vertical adjustment for placement-in design units
int16 XAdvance Horizontal adjustment for advance-in design units (only, ‘used for horizontal
writing)
int16 YAdvance Vertical adjustment for advance-in design units (ohly used for vertical writing)
OffsetOffset | XPlaDevice OffsetOffset to Device table for horizoftal placement-measured from beginning
of PosTable (may be NULL)
OffsetOffset | YPlaDevice OffsetOffset to Device table for vertical placement-measured from beginning of
PosTable (may be NULL)
OffsetOffset | XAdvDevice OffsetOffset to Device table for horizontal advance-measured from beginning of
PosTable (may b& NULL)
OffsetOffset | YAdvDevice OffsetOffset to Device table for vertical advance-measured from beginning of
PosTable (may be NULL)
A data format (ValueFormat), tsually declared at the beginning of each GPOS subtable, defines the types of
positioning ddjustment data' that ValueRecords specify. Usually, the same ValueFormat applies to every
ValueRecord defined(in the particular GPOS subtable.
The ValueFgrmat determines whether the ValueRecords:
e Applytoptacerment, advarce; orbott:

e Apply to the horizontal position (X coordinate), the vertical position (Y coordinate), or both.

e May refer to one or more Device tables for any of the specified values.
Each one-bit in the ValueFormat corresponds to a field in the ValueRecord and increases the size of the
ValueRecord by 2 bytes. A ValueFormat of 0x0000 corresponds to an empty ValueRecord, which indicates no
positioning changes.

To identify the fields in each ValueRecord, the ValueFormat uses the bit settings shown below. To specify
multiple fields with a ValueFormat, the bit settings of the relevant fields are added with a logical OR operation.
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For example, to adjust the left-side bearing of a glyph, the ValueFormat will be 0x0001, and the ValueRecord
will define the XPlacement value. To adjust the advance width of a different glyph, the ValueFormat will be
0x0004, and the ValueRecord will describe the XAdvance value. To adjust both the XPlacement and
XAdvance of a set of glyphs, the ValueFormat will be 0x0005, and the ValueRecord will specify both values in
the order they are listed in the ValueRecord definition.

ValueFormat bit enumeration (indicates which fields are present)

Mask Name Description

0x0001 XPlacement Includes horizontal adjustment for placement
OXOOJ)Z YPlacement Includes vertical adjustment for placement
0x0004 XAdvance Includes horizontal adjustment for advance
0x0008 YAdvance Includes vertical adjustment for advance
0x0010 XPlaDevice Includes horizontal Device table for placement
0x0020 YPlaDevice Includes vertical Device table for placement
0x0040 XAdvDevice Includes horizontal Device table forladvance
0x0080 YAdvDevice Includes vertical Device table.for advance
0xFOQO Reserved For future use (mustbé-set to zero)

Anchor table

A GROS table uses anchor pointsto position one glyph with respect to another. Each glyph defings an anchor
poinf, and the text-processing(Client attaches the glyphs by aligning their corresponding anchor pdints.

To describe an anchor peint, an Anchor table can use one of three formats. The first format uses ¢gesign units
to specify a location for{ the anchor point. The other two formats refine the location of the anchor ppint using
contgur points (Format2) or Device tables (Format 3).

Anchor table: Format 1

AncHorFormat1 consists of a format identifier (AnchorFormat) and a pair of design unit coordinates
(XCqordinate and YCoordinate) that specify the location of the anchor point. This format has the henefits of
small size and simplicity, but the anchor point cannot be hinted to adjust its position for different device
resolutions.

Example 15 at the end of this clause uses AnchorFormat1.
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AnchorFormat1 table: Design units only

Value

uint16

int16

int16

Type

AnchorFormat

XCoordinate

YCoordinate

Description

Format identifier-format = 1

Horizontal value-in design units

Vertical value-in design units

Anchor table: Format 2

Like Anchorf

coordinates

Format1, AnchorFormat2 specifies a format identifier (AnchorFormat) and a pair of[dessign unit
or the anchor point (Xcoordinate and Ycoordinate).

For fine-tuning the location of the anchor point, AnchorFormat2 also provides an index te’a glyph contour [point

(AnchorPoin

the rendered

Example 16
AnchorForm

Value

uint16

int16

int16

uint16

Type

AnchorFormat

XCoordinate

YCoordinate

AnchorPoint

Anchor tabl

:Format 3

At the end of this clause uses AnchorFormat2.

at2 table: Design units plus contour point

) that is on the outline of a glyph (AnchorPoint). Hinting can be used to move the AnchorPoirjt. In
text, the AnchorPoint will provide the final positioning data for a given-ppem size.

Description

Format identifier-format = 2

Horizontal value-in design uhits

Vertical value-in design‘units

Index to glyph, eontour point

Like Anchorfformat1, AnchorFormat3 specifies a format identifier (AnchorFormat) and locates an anchor point
(Xcoordinatg and Ycoordinate). And, like AnchorFormat 2, it permits fine adjustments to the coordinate vglues.

However, ArjchorForiat3 uses Device tables, rather than a contour point, for this adjustment.

With a Devige table, a client can adjust the position of the anchor point for any font size and device resolytion.

AnchorFormpt3'ean specify Offsets to Device tables for the the X coordinate (XDeviceTable) and the Y

coordinate (YDeviceTable). It only one coordinate requires adjustment, the Offset to the Device table may be
set to NULL for the other coordinate.

Example 17 at the end of the clause shows an AnchorFormat3 table.

204
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AnchorFormat3 table: Design units plus Device tables

Value Type Description

uint16 AnchorFormat Format identifier-format = 3

int16 XCoordinate Horizontal value-in design units

int16 YCoordinate Vertical value-in design units

Offsett XDeviceTable Offset to Device table for X coordinate- from beginning of Anchor table (may-be
NULL)

Offsett YDeviceTable Offset to Device table for Y coordinate- from beginning of Anchor table (may be
NULL)

Mark array

The MarkArray table defines the class and the anchor point for a mark.glyph. Three GPOS subtables-
MarKToBase, MarkToLigature, and MarkToMark Attachment-use the’MarkArray table to specify data for
attaching marks.

The MarkArray table contains a count of the number of mark records (MarkCount) and an array of{ those
recofds (MarkRecord). Each mark record defines the class of the mark and an Offset to the Anchgr table that
contains data for the mark.

A class value can be 0 (zero), but the MarkRecord-must explicitly assign that class value (this diffe¢rs from the
Clas$Def table, in which all glyphs not assigned-class values automatically belong to Class 0). The¢ GPOS
subtables that refer to MarkArray tables usethe class assignments for indexing zero-based arrayg that contain

dataffor each mark class.
In E4ample 18 at the end of the clause;, a MarkArray table and two MarkRecords define two mark [classes.
MarKArray table
Valug Type @ " Description
uint1 MarkCaunt Number of MarkRecords
struc MarkRecord Array of MarkRecords-in Coverage order
[MarkCount]
MarkRecord
Value Type Description
uint16 Class Class defined for this mark
Offset MarkAnchor Offset to Anchor table-from beginning of MarkArray table
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6.3.3.5

GPOS subtable examples

The rest of this clause describes examples of all the GPOS subtable formats, including each of the three
formats available for contextual positioning. All the examples reflect unique parameters described below, but
the samples provide a useful reference for building subtables specific to other situations.

All the examples have three columns showing hex data, source, and comments.

Example 1: GPOS header table

Example 1 shows a typical GPOS Header table definition with Offsets to a ScriptList, FeatureList, and

LookupList.
Example 1
13 v
Hex Data Source Comments P l/
o0
GPOSHeader
TheGPOSHeader GPOSHeader table definition
00010000 0x00010000 Version
000A TheScriptList Offset to ScriptList table
001E TheFeatureList Offset to FeatureList table
002C TheLookupList Offset to LookupList table
Example 2: SinglePosFormat1 subtable
Example 2 uses the SinglePosFormat1 subtable to lower the Y placement of subscript glyphs in a font. The
LowerSubscfiptsSubTable defines one Coverage table, called LowerSubscriptsCoverage, which lists one
range of glygh indices for the numeral/numeric subscript glyphs. The subtable's ValueFormat setting indidates
that the ValueRecord specifies only the YPlacement value, lowering each subscript glyph by 80 design urits.
Example 2
N
Hex Q~
Data Soyrce O Comments
C s
SingleRosFormat1
LOWGFbUbSCI’IptSbUb [able blnglel—’os subtable definition
0001 1 PosFormat
0008 LowerSubscriptsCoverage Offset to Coverage table
0002 0x0002 ValueFormat, YPlacement,Value[0], move Y position down
FFBO -80
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0002

0001

01B3

CoverageFormat2
LowerSubscriptsCoverage

ZeroSubscriptGlyphlD

Coverage table definition

CoverageFormat

RangeCount
RangeRecord[0]

Start, first glyphlD

ISO/IEC 14496-22:2009(E)

01B(

0000

NineSubscriptGlyphID

End, last glyphID

StartCoveragelndex

Exarmple 3: SinglePosFormat2 subtable

This lexample uses a SinglePosFormat2 subtable to adjust the spacing of three dash glyphs by different
amounts. The em dash spacing changes by 10 units, the en dash spacitig’changes by 25 units, and spacing
of the standard dash changes by 50 units.

The DashSpacingSubTable contains one Coverage table with three dash glyph indices, plus an afray of
ValugRecords, one for each covered glyph. The ValueRecords use the same ValueFormat to modify the
XPlacement and XAdvance values of each glyph. The ValueFormat bit setting of 0x0005 is produ¢ed by
adding the XPlacement and XAdvance bit settings.

Example 3

Hex Data

Source

SinglePosFormat2

Comments \}‘

o

DashSpacingSubTable SinglePos subtable definition
0002 2 PosFormat
0014 DashSpacingGoverage Offset to Coverage table
0005 0x0005 ValueFormat for XPlacement and XAdvance
0003 3 ValueCount Value[0], for dash glyph
0032 50 KPtacement
0032 50 XAdvance

Value[1], for en dash glyph

0019 25 XPlacement
0019 25 XAdvance
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000A 10 XPlacement
000A 10 XAdvance

CoverageFormat1

DashSpacingCoverage Coverage table definition
0001 1 CaverageFormat
0003 3 GlyphCount
004F DpshGlyphID GlyphArray[0]
0125 EnDashGlyphlD GlyphArray[1]
0129 EmDashGlyphlD GlyphArray[2]
Example 4: |PairPosFormat1 subtable
Example 4 uses a PairPosFormat1 subtable to kern two glyph pairs/- "Po" and "To" - by adjusting the
XAdvance of the first glyph and the XPlacement of the second.glyph. Two ValueFormats are defined, one| for
each glyph. The subtable contains a Coverage table that lists'the index of the first glyph in each pair. It al$o
contains an ¢ffset to a PairSet table for each covered glyph.
A PairSet table defines an array of PairValueRecords\to specify all the glyph pairs that contain a covered
glyph as their first component. In this example, the(BPairSet table has one PairValueRecord that identifies the
second glyph in the "Po" pair and two ValueRecords, one for the first glyph and one for the second. The
TPairSet tabje also has one PairValueRecord that lists the second glyph in the "To" pair and two
ValueRecords, one for each glyph.
Example 4
Hex Data $ource Q&'ments

~O

RairPosFormati

fPairKerningSdbTable PairPos subtable definition
0001 PosFormat
001E PairKerningCoverage Offset to Coverage table
0004 0x0004 ValueFormat1

XAdvance only
0001 0x0001 ValueFormat2
XPlacement only

0002 2 PairSetCount
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000E PPairSetTable PairSet[0]

0016 TPairSetTable PairSet[1]

PairSetTable

PPairSetTable PairSet table definition
0001 1 PairValueCount one pair in set PairV/alueRecard[0]
0059 LowercaseOGlyphID SecondGlyph
FFE2 -30 Value 1, XAdvance adjustment for first glyph
FFEQ -20 Value 2, XPlacement adjustment for second glyph

PairSetTable

PairSetTable PairSet table definition
0001 1 PairValueCount one pair in set RairValueRecord[0]
0059 LowercaseOGlyphID SecondGlyph
FFD§ -40 Value1 XAdvange adjustment for first glyph
FFE7 -25 Value 2-XPlacement adjustment for second glyph
CoverageFormat1

PairKerningCoverage Coverage table definition

0001 1 CoverageFormat
0002 2 GlyphCount

002 YppercasePStyphitb StyptATTayitl
0031 UppercaseTGlyphID GlyphArray[1]

Example 5: PairPosFormat2 subtable

The PairPosFormat2 subtable in this example defines pairs composed of two glyph classes. Two ClassDef
tables are defined, one for each glyph class. The first glyph in each pair is in a class of lowercase glyphs with
diagonal shapes (v, w, y), defined Class1 in the LowercaseClassDef table. The second glyph in each pair is in
a class of punctuation glyphs (comma and period), defined in Class1 in the PunctuationClassDef table. The
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Coverage table only lists the indices of the glyphs in the LowercaseClassDef table since they occupy the first
position in the pairs.

The subtable defines two Class1Records for the classes defined in LowecaseClassDef, including ClassO.
Each record, in turn, defines a Class2Record for each class defined in PunctuationClassDef, including Class0.
The Class2Records specify the positioning adjustments for the glyphs.

The pairs are kerned by reducing the XAdvance of the first glyph by 50 design units. Because no positioning
change applies to the second glyph, its ValueFormat2 is set to 0, to indicate that Value2 is empty for each pair.

Since no pairs begin with Class0 or Class2 glyphs, all the ValueRecords referenced in Class1Record[0]
contain values of 0 or are empty. However, Class1Record[1] does define an XAdvance value in its

Class2Recofd[1] for kerning all pairs that contain a Class1 glyph followed by a Class2 glyph.

Example 5

Hex Data  Spurce Comments (Ll‘

@
PhirPosFormat2
PlinctKerningSubTable PairPos subtable definition

0002 2 PosFormat

0018 PlinctKerningCoverage Offset to Coverage table

0004 0x0004 ValueFormat1 XAdvance only

0000 0 ValueFormat2 no ValueRecord for.second glyph

0022 LowercaseClassDef Offset to ClassDef1 table forfirst class in pair

0032 PlinctuationClassDef Offset to ClassDef2.table for second class in pair

0002 2 Class1Count

0002 2 Class2Count
Class1Record[0], no contexts begin with Class0
Class2Record[0]

0000 0 Value1- no change for first glyph, Value2 no ValueRecord for second glyph
Class2Record[1]

0000 0 Value1- no change for first glyph, Value2 no ValueRecord for second glyph
Class1Record[1], for contexts beginning with Class1
Ctass2Recordfffmocontexts withCtasstassecomdglyph

0000 0 Value1-no change for first glyph, Value2-no ValueRecord for second glyph
Class2Record[1]contexts with Class1 as second glyph

FFCE -50 Value1- move punctuation glyph left, Value2- no ValueRecord for second

glyph

CoverageFormat1
PunctKerningCoverage Coverage table definition
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0001 1 CoverageFormat, lists
0003 3 GlyphCount
0046 LowercaseVGlyphID GlyphArray[0]
0047 LowercaseWGlyphID GlyphArray[1]
0049 LowercaseYGlyphlID GlyphArray[2]
ClassDefFormat2
LowercaseClassDef ClassDef table definition
0002 2 ClassFormat
0002 2 ClassRangeCount
ClassRangeRecord[0]
0046 LowercaseVGlyphID Start
0047 LowercaseWGlyphID End
0001 1 Class
ClassRangeRecord[1]
0049 LowercaseYGlyphlID Start
0049 LowercaseYGlyphlID End
0001 1 Class
ClassDefFormat2 ClassDef table definition
PunctuationClassDef
0002 2 ClassFormat
0001 1 ClassRangeCount
ClassRangeRecord[0]
006A PeriodPunctGlyphID Start
006B CommaPunctGlyphlD End
0001 1 Class

Example 6: CursivePosFormat1 subtable

In Example 6, the Urdu language system uses a CursivePosFormat1 subtable to attach glyphs along a
diagonal baseline that descends from right to left. Two glyphs are defined with attachment data and listed in
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the Coverage table-the Kaf and Ha glyphs. For each glyph, the subtable contains an EntryExitRecord that
defines Offsets to two Anchor tables, an entry attachment point, and an exit attachment point. Each Anchor
table defines X and Y coordinate values. To render Urdu down and diagonally, the entry point's Y coordinate
is above the baseline and the exit point's Y coordinate is located below the baseline.

Example 6
Hex
Data Source

0001

000E

0002

0016

001C

0022

0028

0001

0002

0203

027E

0001

05DC

212

CursivePosFormat1

Comments

DiggomatWiritmgSubTabte—CursivePos subtabte defmition

1 PosFormat

DiggonalWritingCoverage Offset to Coverage table

2 EntryExitCount
EntryExitRecord[0] for Kaf glyph

KafEntryAnchor Offset to EntryAnchor table

KafExitAnchor Offset to ExitAnchor table
EntryExitRecord[1] for Ha glyph

HaEntryAnchor Offset to EntryAnchor table

HaExitAnchor Offset to ExitAnchor table

CoyerageFormat1

DiagonalWritingCoverage Coverage’table definition

1 CoverageFormat

2 GlyphCount

KaiGlyphID GlyphArray[0]

HalyphiD GlyphArray[1]

AnchorFormat1

KafEntryAnchor Anchor table definition

1 AnchorFormat

1500 XCoordinate
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002C 44 YCoordinate
AnchorFormat1
KafExitAnchor Anchor table definition
0001 1 AnchorFormat
0000 0 XCoardinate
FFEQ -20 YCoordinate
AnchorFormat1
HaEntryAnchor Anchor table definition
0001 1 AnchorFormat
05Dd 1500 XCoordinate
002C 44 YCoordinate
AnchorFormat1
HaExitAnchor Anchor tapte\definition
0001 1 AncherFormat
0000 0 XCoordinate
FFEQ -20 Ycoordinate
Example 7: MarkBasePosFormat1 subtable
The MarkBasePosFormat1 subtable in Example 7 defines one Arabic base glyph, Tah, and two Arabic mark
glyphs:afathatan mark above the base glyph, and a kasra mark below the base glyph. The
BaseGtyphsCoverage table tiststhe base gtyph, andthe MarkGtyphsCoverage tabte fiststhemark glyphs.

Each mark is also listed in the MarkArray, along with its attachment point data and a mark Class value. The
MarkArray defines two mark classes: Class0 consists of marks located above base glyphs, and Class1
consists of marks located below base glyphs.

The BaseArray defines attachment data for base glyphs. In this array, one BaseRecord is defined for the Tah
glyph with Offsets to two BaseAnchor tables, one for each class of marks. AboveBaseAnchor defines an
attachment point for marks placed above the Tah base glyph, and BelowBaseAnchor defines an attachment
point for marks placed below it.
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Example 7
Hex
Data Source
MarkBasePosFormat1

MarkBaseAttachSubTable

0001 1

000C  MaykGlyphsCoverage  Offset to MarkCoverage table

0014 BageGlyphsCoverage

0002 2

001A MafkGlyphsArray

0030 BageGlyphsArray

CoyerageFormat1
MafkGlyphsCoverage

0001 1

0002 2

0333 fathatanMarkGlyphID

033F kagraMarkGlyphID
CoyerageFormat1

BageGlyphsCoverage

0001 1

0001 1

Comments

MarkBasePos subtable definition

PosFormat

Offset to BaseCoverage table

ClassCount

Offset to MarkArray table

Offset to BaseArray table

Coverage table definition

CoverageFormat

GlyphCount

GlyphArray[0]

GlyphArray[]

Coverage table definition

CoverageFormat

GlyphCount

0190 tahBageGlyphlD— GlyshAray(o]

MarkArray
MarkGlyphsArray
0002 2
0000 0

214

MarkArray table definition

MarkCount
MarkRecord[0] in Coveragelndex order

Class, for marks over base
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000A fathatanMarkAnchor Offset to Anchor table
MarkRecord[1]
0001 1 Class, for marks under
0010 kasraMarkAnchor Offset to Anchor table
AnchorFormat1
fattratamiviarkAmchor Archortabtedefmitiorn
0001 1 AnchorFormat
015A] 346 XCoordinate
FF9H -98 YCoordinate
AnchorFormat1
kasraMarkAnchor Anchor table definition
0001 1 AnchorFormat
0105 261 XCoordinate
0058 88 YCoordinate
BaseArray
BaseGlyphsArray BaseArray table definition
0001 1 BaseCount
BaseRecord[0]
0006 AboveBaseAnchor BaseAnchor[0]
000C BelowBaseAnchor BaseAnchor[1]
AnchorFormat1
AbeveBaseAneheor Anechertable-definition
0001 1 AnchorFormat
033E 830 XCoordinate
0640 1600 YCoordinate
AnchorFormat1

BelowBaseAnchor
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0001 1
033E 830
FFAD -83

AnchorFormat

XCoordinate

Ycoordinate

Example 8: MarkLigPosFormat1 subtable

Example 8 uses the MarkLigPosFormat1 subtable to attach marks to a ligature glyph in the Arabic script. The

hypothetical [igature 1S composed of three glyph components: a Lam (initial form), a meem (medial torm), [and
a jeem (medjal form). Accent marks are defined for the first two components: the sukun accent is positioned

above lam,

nd the kasratan accent is placed below meem.

The LigGlyphsCoverage table lists the ligature glyph and the MarkGlyphsCoverage table lists thetwo accent
marks. Each|mark is also listed in the MarkArray, along with its attachment point data and ajnjfark Class value.

The MarkArray defines two mark classes: Class0 consists of marks located above base glyphs, and Clas$1
consists of marks located below base glyphs.

The LigGlyp

LamWithMeg¢mWithJeemLigAttach, defines a count and array of the componentglyphs in the ligature. Each
Record defines offsets to two Anchor tables, one for each mark_ cdlass.

Componenth

In the examy
above, but d
meem, defin
has no attac

nsArray has an offset to one LigatureAttach table for the covered ligature glyph. This table, called

le, the first glyph component, lam, specifies a high attachmeént point for positioning accents

bes not specify a low attachment point for placing accents below. The second glyph compongnt,
s a low attachment point for placing accents below, but'not above. The third component, jegm,

hment points since the example defines no accents\for’it.

Example 8
Hex Sourcg Comments
Data

m:::t ;A':;s(;gr:g?:ble MarkLigPos subtable definition
0001 1 PosFormat
000C MarkdyphsCoverage Offset to MarkCoverage table
0014 LigGlyphsCoverage Offset to LigatureCoverage table
0002 2 ClassCount
001A  MarkGlyphsArray Offset to MarkArray tahle

0030 LigGlyphsArray

CoverageFormat1
MarkGlyphsCoverage

0001 1

216

Offset to LigatureArray table

Coverage table definition

CoverageFormat
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0002 2

033C  sukunMarkGlyphID

033F kasratanMarkGlyphID

GlyphCount

GlyphArray[0]

GlyphArray[1]

ISO/IEC 14496-22:2009(E)

CoverageFormat1

LigGlyphsCoverage Coverage table definition
0001 1 CoverageFormat
0001} 1 GlyphCount
0234| LamWithMeemWithJeem GlyphArray[0]

LigatureGlyphlD

MarkArray

MarkGlyphsArray MarkArray table definition
0002 2 MarkCount

MarkRecord[0] in Coveragelndex order

0000f O Class, for marks.above components

000A| sukunMarkAnchor

0001] 1

0010| kasratanMarkAnchor

Offset to Anchor table
MarkRecord[1]

Class, for marks below components

Offset to Anchor table

AnchorFormat1
sukunMarkAnchor Anchor table definition
0001| 1 AnchorFormat
015A| 346 XCoordinate
FFOE -98 YCoordinate
AnchorFormat1
kasratanMarkAnchor Anchor table definition
0001 1 AnchorFormat
0105 261 XCoordinate
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01E8 488 YCoordinate

LigatureArray

ety LigatureArray table definition

0001 1 LigatureCount

0004 LamWithMeemWithJeemLigAttach Offset to LigatureAttach table

LigatureAttach LigatureAttach table definition
igatu initi

LamW|thMeemWithJeemLigAttach 9

0003 3 ComponentCount

ComponentRecord[0]

Right-to-Left text order

000E  AbovelamAnchor Offset to LigatureAnchor table ordered by markclass value for ClassO
marks (above)

0000 NULL Offset to LigatureAnchor table
no attachment points for Class{‘marks
ComponentRecord[1]

0000 NULL Offset to LigatureAnchor table no attachment points for ClassO marks

0014  BelowlMeemAnchor Offset to LigatureAnchor table for Class1 marks (below)
ComponentRécord[2]

0000 NULL Offset to LigatureAnchor table no attachment points for ClassO marks
0000 NULL Offset to LigatureAnchor table no attachment points for Class1 marks
AnchqrFormat1
Abovel.amAnchop Anchor table definition
0001 1 AnchorFormat
0271 625 XCoordinate
0708 1800 YCoordinate
AnchorFormat1
BelowMeemAnchor Anchor table definition
0001 1 AnchorFormat
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0178 376 XCoordinate

FE9O -368 Ycoordinate

Example 9: MarkMarkPosFormat1 subtable

The MarkMarkPosFormat1 subtable in Example 9 defines two Arabic marks glyphs. The hanza mark, the
base mark (Mark?2), is identified in the Mark2GlyphsCoverage table. The damma mark, the attaching mark
(Mark1), is defined in the Mark1GlyphsCoverage table.

Each Mark1 glyph is also listed in the Mark1Array, along with its attachment point data and a miark Class

valug. The Mark1GlyphsArray defines one mark class, ClassO0, that consists of marks located-aboye Mark2
base| glyphs. The Mark1GlyphsArray contains an Offset to a dammaMarkAnchor table to specify the
coordlinate of the damma mark's attachment point.

The Mark2GlyphsArray table defines a count and an array of Mark2Records, one for-each covered Mark2
base| glyph. Each record contains an Offset to a Mark2Anchor table for each Mark4 class. One Anchor table,
AboveMark2Anchor, specifies a coordinate value for attaching the damma mark above the hanza [base mark.

Example 9
H
X Source Comments
Data
MarkMarkPosFormat1

MarkMarkAttachSubTable MarkBasePos subtable definition

0001 1 PosFormat

000G Mark1GlyphsCoverage

Offset to Mark1Coverage table

0012 Mark2GlyphsCoverage Offset to Mark2Coverage table
0001 1 ClassCount
0018 Mark1GlyphsArray, Offset to Mark1Array table
0024 Mark2GlyphsArray Offset to Mark2Array table
CoverageFormat1
Mark1GlyphsCoverage Coverage table definition
0001 1 CoverageFormat
0001 1 GlyphCount
0296 dammaMarkGlyphID GlyphArray[0]

CoverageFormat1
Mark2GlyphsCoverage
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0001

0001

0289

0001

0000

0006

0001

00BD

FF99

0001

0004

0001

00DD

012D

220

hanzaMarkGlyphID

CoverageFormat

GlyphCount

GlyphArray[1]

MarkArray MarkArray table definition

initi
Mark1GlyphsArray o
1 MarkCount

MarkRecord[0] in Coveragelndex order
0 Class for marks above base mark
darmmaMarkAnchor Offset to Anchor table
AngchorFormat1
darhmaMarkAnchor Anchor table definition
1 AnchorFormat
189 XCoordinate
-10B YCoordinate
Mafk2Array
Mafk2GlyphsArray Mark2Array-table definition
1 Mark2Count
Mark2Record[0]

AbgveMark2Anchor Offset to Anchor table[0]
AngchorFormat1
Ab¢veMark2Anchor Anchor table definition
1 AnchorFormat
221 XCoordinate
301 Ycoordinate
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Example 10: ContextPosFormat1 subtable and PosLookupRecord

Example 10 uses a ContextPosFormat1 subtable to adjust the spacing between three Arabic glyphs in a word.
The context is the glyph sequence (from right to left): heh (initial form), thal (final form), and heh (isolated
form). In the rendered word, the first two glyphs are connected, but the last glyph (the isolated form of heh), is
separate. This subtable reduces the amount of space between the last glyph and the rest of the word.

The subtable contains a WordCoverage table that lists the first glyph in the word, heh (initial), and one
PosRuleSet table, called WordPosRuleSet, that defines all contexts beginning with this covered glyph.

The WordPosRuleSet contains one PosRule that describes a word context of three glyphs and identifies the

+lo

secopdand-third y:ypho (thc first 3:yph isetentifed by the \vAVIUIdPuoRu:cSct>. Whenatext proces Ing client
locates this context in text, it applies a SinglePos lookup (not shown in the example) at position-2)fo reduce
the spacing between the glyphs.
Example 10
Hex [Data  Source Comments
ContextPosFormat1
MoveHehInSubtable ContextPos subtable definition
0001 1 PosFormat
0008 WordCoverage Offset to Coverage table
0001 1 PosRuleSetCount
000E WordPosRuleSet Offset to PosRuleSet[0] table
CoverageFormat1 Coverage table Offset
WordCoverage
0001 1 CoverageFormat
0001 1 GlyphCount
02A6] hehlnitialGlyphID GlyphArray[0]
PosRuleSet L
WordPosRuleSet PosRuleSet table definition
0001 1 PosRuleCount
0004 WordPosRule Offset to PosRule[0] table
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PosRule

WordPosRule PosRule table definition
0003 3 GlyphCount
0001 1 PosCount
02DD thalFinalGlyphID Input[1]
02C6 hERTSolatedGlyphlD TNpUt[0]

PosLookupRecord[0]

0002 2 Sequencelndex
0001 1 LookupListindex

Example 11f ContextPosFormat2 subtable

The ContextPosFormat2 subtable in Example 11 defines context strings forfive glyph classes: Class1
consists of uppercase glyphs that overhang and create a wide open spdce ‘on their right side; Class2 consgists
of uppercase glyphs that overhang and create a narrow space on their right side; Class3 contains lowercase

x-height vowels; and Class4 contains accent glyphs placed over the ,lowercase vowels. The rest of the glyphs
in the font fall into Class0.

The MoveAdcentsSubtable defines two similar context strings. The first consists of a Class1 uppercase glyph
followed by a Class3 lowercase vowel glyph with a Class4’accent glyph over the vowel. When this context is
found in the fext, the client lowers the accent glyph ovér.the vowel so that it does not collide with the
overhanging|glyph shape. The second context consists of a Class2 uppercase glyph, followed by a Class3
lowercase vowel glyph with a Class4 accent glyph.ever the vowel. When this context is found in the text, ﬂhe
client increages the advance width of the uppercase glyph to expand the space between it and the accenfed
vowel.

The MoveAgcents subtable defines a MoveAccentsCoverage table that identifies the first glyphs in the twp
contexts and Offsets to five PosClassSet tables, one for each class defined in the ClassDef table. Since no
contexts bedin with Class0, Class3;.or Class4 glyphs, the Offsets to the PosClassSet tables for these clagses
are NULL. PpsClassSet[1] defines all contexts beginning with Class1 glyphs; it is called
UCWideOvefrhangPosClass1Set. PosClassSet[2] defines all contexts beginning with Class2 glyphs, and i
called UCNarrowOverhangPosClass1Set.

S

Each PosClgssSet defines one PosClassRule. The UCWideOverhangPosClass1Set uses the
UCWideOverhangPosClassRule to specify the first context. The first class in this context string is identified by
the PosClas Set that includes a PosClassRule, in thls case Class1. The PosClassRule table lists the secopnd

glyphin posmon 3in the context strlng

The UCNarrowOverhangPosClass1Set defines the UCNarrowOverhangPosClassRule for the second context.
This PosClassRule is identical to the UCWideOverhangPosClassRule, except that the first class in the context
string is a Class2 lowercase glyph. A SinglePos Lookup (not shown) increases the advance width of the
overhanging uppercase glyph in position 0 in the context string.
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Example 11
Hex Source Comments
Data
ContextPosFormat2
MoveAccentsSubtable ContextPos subtable definition
0002 2 PosFormat
0012 MoveATTeNtsSCoverage OffSet o COverage tabie
0020 MoveAccentsClassDef Offset to ClassDef
0005 5 PosClassSetCnt
0000 NULL PosClassSet[0], no contexts begin with Class0 glyphs
0060 UCWideOverhangPosClass1Set PosClassSet[1] contexts beginning with €lass1 glyphs
0070] UCNarrowOverhangPosClass2Set PosClassSet[2] context beginning‘with Class2 glyphs
0000 NULL PosClassSet[3], no contexts begin with Class3 glyphs
0000 NULL PosClassSet[4], no.contexts begin with Class4 glyphs
CoverageFormat1
MoveAccentsCoverage Caoverage table definition
0001| 1 CoverageFormat
0005| 5 GlyphCount
0029| UppercaseFGlyphlD GlyphArray[0]
0033| UppercaseRGlyphID GlyphArray[1]
0037| UppércaseTGlyphlD GlyphArray[2]
0039L_tppercaseVGlyphlD GlyphArray[3]
003A  UppercaseWGlyphlID GlyphArray[4]
ClassDefFormat2 ClassDef table definition defines five classes = 0 (all else), 1 (T, V, W:
MoveAccentsClassDef UCUnderhang), 2 (F, P: UCOverhang), 3 (a, e, I, o, u: LCVowels), 4

(tilde, umlaut)

0002 2 ClassFormat, ranges
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000A

0029

0029

0002

0033

0033

0002

0037

0037

0001

0039

003A

0001

0042

0042

0003

0046

0046

0003

004A

004A

0003

224

UppercaseFGlyphlID

UppercaseFGlyphlID

ClassRangeCount
ClassRangeRecord[0]

Start

End

Class
ClassRangeRecord[1]

Upper¢asePGlyphlD

Upper¢asePGlyphlD

Upperg¢aseTGlyphlID

Upper¢aseTGlyphID

Upperg¢aseVGlyphlD

Upper¢aseWGlyphlD

Lowerg¢aseAGlyphlID

Lowerg¢aseAGlyphlID

Start

End

Class
ClassRangeRecord[2]

Start

End

Class
ClassRangeRecord[3]

Start

End

Class
ClassRangeRecord[4]

Start

End

Class
ClassRangeRecord[5]

Lower¢aseEGlyphlID Start
Lower¢aseEGlyphID End
Class

LowercaselGlyphID

LowercaselGlyphID

ClassRangeRecord[6]

Start

End

Class
ClassRangeRecord[7]

© ISO/IEC 2009 — All rights reserved


https://iecnorm.com/api/?name=e18e9488eaa01adc43fb415b99989571

0051

0051

0003

0056

0056

0003

00F5

00F6

0004

0001

0004

0003

0001

0003

0004

0002

0001

0001

ISO/IEC 14496-22:2009(E)

LowercaseOGlyphID Start

LowercaseOGlyphlID End

3 Class
ClassRangeRecord[8]

LowercaseUGIyphID Start

LowercaseUGIlyphID End

3 Class
ClassRangeRecord[9]

TildeAccentGlyphID Start

UmlautAccentGlyphID End

4 Class

PosClassSet
UCWideOverhangPosClass1Set

UCWideOverhangPosClassRule

PosClassRule
UCWideOverhangPosClassRule

PosClassSet table definition

PosClassRuleGnt

PosClassRule[0]

PosClassRule table definition

3 GlyphCount

1 PosCount

& Class[1], lowercase vowel

4 Class|[2], accent
PosLookupRecord[0]

2 Sequencelndex

PosClassSet
UCNarrowOverhangPosClass2Set
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225


https://iecnorm.com/api/?name=e18e9488eaa01adc43fb415b99989571

ISO/IEC 14496-22:2009(E)

0004 UCNarrowOverhangPosClassRule PosClassRule[0]
PosClassRule
UCNarrowOverhangPosClassRule PosClassRule table definition
0003 3 GlyphCount
0001 1 PosCount
0003 3 Class[1], lowercase vowel
0004 4 Class[2], accent
PosLookupRecord[0]
0000 O Sequencelndex
0002 2 LookupListindex
increase overhang advance width
Example 12[ ContextPosFormat3 subtable
Example 12 uses a ContextPosFormat3 subtable to lower the pgsition of math signs in math equations

consisting of
is better to u

0 and 2 ovenjap.

The LowerM
MathSignCo
the context i

Example 12

Hex
Data

0003

0003

0001

0010

003C

0044

226

Sofirce

CohtextPosFormat3
LoyerMathSignsSubtable

athSignsSubtable contains Offsets to thiee Coverage tables (XhtDescLCCoverage,
verage, and LCCoverage), one for each position in the context glyph string. When the client finds
h the text stream, it applies the PosLookupRecord data at position 1 and repositions the matH sign.

a lowercase descender or x-height glyph, a math.sign glyph, and any lowercase glyph. Format3
e for this context than the class-based Format2-because the sets of covered glyphs for posifions

Comments

ContextPos subtable definition

3 PosFormat
3 Stypt€ount
1 PosLookup
XhtDescLCCoverage Offset to Coverage[0] table
MathSignCoverage Offset to Coverage[1] table
LCCoverage Offset to Coverage[2] table

PosLookupRecord[0]
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0001 1 Sequencelndex
0001 1 LookupListindex
;:t‘g::g: Cll:g:)r\:‘ear:ge Coverage table definition
0001 1 CoverageFarmat
0014 20 GlyphCount
0033 LCaGlyphID GlyphArray|[0]
0035 LCcGlyphID GlyphArray[1]
0037 LCeGlyphID GlyphArray|[2]
0039 LCgGlyphlID GlyphArray[3]
003B LCiGlyphID GlyphArray[4]
003C LCjGlyphID GlyphArray[5]
003F LCmGlyphID GlyphArray[6]
0040 LCnGlyphID GlyphArtay([7]
0041 LCoGlyphID GlyphArray[8]
0042 LCpGlyphID GlyphArray[9]
0043 LCqGlyphID GlyphArray[10]
0044 LCrGlyphID GlyphArray[11]
0045 LCsGlyphID GlyphArray[12]
0046 LCtGlyphID GlyphArray[13]
0047 LCuGlyphID GlyphArray[14]
0048 LCvGlyphID GlyphArray[15]
0049 LCwGlyphID GlyphArray[16]
004A LCxGlyphID GlyphArray[17]
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004B LCyGlyphID GlyphArray[18]
004C LCzGlyphID GlyphArray[19]
CoverageFormat1
MathSignCoverage Coverage table definition
0001 1 CaoverageFormat
0002 2 GlyphCount
011E EqyalsSignGlyphlD GlyphArray[0]
012D PlusSignGlyphlID GlyphArray[1]
CoperageFormat2
LCLoverage Coverage table definition
0002 2 CoverageFormat
0001 1 RangeCount
RangeRecord[0]
0033 LCaGlyphID Start
004C LCEGlyphID End
0000 0 StartCoveragelndex
Example 13} PosLookupRecord
The PosLookupRecord\in Example 13 identifies a lookup to apply at the second glyph position in a context
glyph string.
Example 13
Hex Data Source Comments
PosLookupRecord PosLookupRecord definition
PosLookupRecord[0]
0001 1 Sequencelndex for second glyph position
0001 1 LookupListindex, apply this lookup to second glyph position
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Example 14: ValueFormat table and ValueRecord

Example 14 demonstrates how to specify positioning values in the GPOS table. Here, a SinglePosFormat1

subtable defines the ValueFormat and ValueRecord. The ValueFormat bit setting of 0x0099 says that the

corresponding ValueRecord contains values for a glyph's XPlacement and YAdvance. Device tables specify
pixel adjustments for these values at font sizes from 11 ppem to 15 ppem.

Example 14

Hex Data  Source

Comments

[ SinglePosFormat1

OnesSubtable

0001 1

000E Cov

0099 0x0099

0050 80

00D2 210

0018 XPlaDeviceTable

0020 YAdvDeviceTable
CoverageFormat2
Cov

0002 2

0001 1

00C8 200

00D1 209

0000 0

SinglePos subtable definition

PosFormat

Offset to Coverage table

ValueFormat, for XPlacement, YAdvance, XPlaDevice, YAdvaDevice Value

Xplacement value

Yadvance value

Offset to XPlaDevice table

Offset to YAdvDeviceable

Coverage table definition

CoverageFormat

RangeCount
RangeRecord[0]

Start, first glyph ID in range

End, last glyph ID in range

StartCoveragelndex

DeviceTableFormat1

XPlaDeviceTable
000B 11
000F 15
0001 1
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EndSize

DeltaFormat
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1 increase 11ppem by 1 pixel
1 increase 12ppem by 1 pixel
1 increase 13ppem by 1 pixel
1 increase 14ppem by 1 pixel
5540 1 increase 15ppem by 1 pixel
DgviceTableFormat1
YRAdvDeviceTable Device Table definition
000B 1 StartSize
000F 14 EndSize
0001 1 DeltaFormat
1 increase 11ppem by 1 pixel
1 increase 12ppem by 1 pixel
1 increase 13ppem by 1 pixel
1 increase 14ppem by 1 pixel
5540 1 increase 15ppemby 1 pixel

Example 15[ AnchorFormat1 table

Example 15 jllustrates an Anchor:table for the damma mark glyph in the Arabic script. Format1 is used to
specify X anfl Y coordinate values in design units.

Example 15
Hex Data Source O\ Comments
IAnchorFormat1
defimition
0001 1 AnchorFormat
00BD 189 XCoordinate
FF99 -103 YCoordinate
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Example 16: AnchorFormat2 table

Example 16 shows an AnchorFormat2 table for an attachment point placed above a base glyph. With this
format, the coordinate value for the Anchor depends on the final position of a specific contour point on the

base glyph after hinting. The coordinates are specified in design units.

Example 16

Hex Data Source Comments

AnchorFormat2
AboveBaseAnchor Anchor table definition

0002 2 AnchorFormat

0142 322 XCoordinate

0384 900 Ycoordinate

000D 13 AnchorPoint glyph contour point index

Example 17: AnchorFormat3 table

Example 17 shows an AnchorFormat3 table that specifiés an attachment point above a base glyph. Device

tables modify the X and Y coordinates of the Anchor forthe point size and resolution of the output|
the Device tables define pixel adjustments for font sizes from 12 ppem to 17 ppem.

Example 17

Hex Data  Source Comme@io V
e

AnchorFormat3

AboveBaseAnchor Anchor table definition
0003 3 AnchorFormat
0117 279 XCoordinate
0515 1304 YCoordinate
000A XDevice Offset to DeviceTable for X coordinate (may be NULL)
0014 YDevice Offset to Device table for Y coordinate (may be NULL)

DeviceTableFormat2
XDevice Device Table definition

000C 12 StartSize
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0011 17 EndSize
0002 2 DeltaFormat
1 increase 12ppem by 1 pixel
1 increase 13ppem by 1 pixel
1 increase 14ppem by 1 pixel
1111 1 increase 15ppem by 1 pixel
2 increase 16ppem by 1 pixel
2200 2 increase 17ppem by 1 pixel
DeviceTableFormat2
YPevice Device Table definition
000C 13 StartSize
0011 11 EndSize
0002 2 DeltaFormat
1 increase 12ppem-by 1 pixel
1 increase d3ppem by 1 pixel
1 increase 14ppem by 1 pixel
1111 1 increase 15ppem by 1 pixel
2 increase 16ppem by 1 pixel
2200 2 increase 17ppem by 1 pixel

Example 18: MarkArray table and MarkRecord

Example 18 shows a MarkArray table with class and attachment point data for two accent marks, a grave and
a cedilla. Two MarkRecords are defined, one for each covered mark glyph. The first MarkRecord assigns a
mark class value of 0 to accents placed above base glyphs, such as the grave, and has an Offset to a
graveMarkAnchor table. The second MarkRecord assigns a mark class value of 1 for all accents positioned
below base glyphs, such as the cedilla, and has an Offset to a cedillaMarkAnchor table.
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Example 18

Hex Data Source Comments

MarkArray
MarkGlyphsArray MarkArray table definition

0002 2 MarkCount
MarkRecord[0] for first mark in MarkCoverage table, grave

0000 0 Class, for marks placed above base glyphs

000A| graveMarkAnchor Offset to Anchor table
MarkRecord[1] for second mark in MarkCoverage table = cedilla

0001 1 Class, for marks placed below base glyphs
0010 cedillaMarkAnchor Offset to Anchor table
6.3.4 GSUB - The glyph substitution table

The GGlyph Substitution table (GSUB) contains information far substituting glyphs to render the scrjpts and
langliage systems supported in a font. Many language systems require glyph substitutes. For example, in the
Arabjc script, the glyph shape that depicts a particular character varies according to its position inja word or
text gtring (see Figure 32). In other language systems; glyph substitutes are aesthetic options for fhe user,
such|as the use of ligature glyphs in the English language (see Figure 33).

Figure 32 — Isolated, initial, medial, and final forms of the Arabic character HAH

f+1-=*1

Figure 33 — Two Latin glyphs and their associated ligature

6.3.4.1 GSUB - Table overview

Many fonts use limited character encoding standards that map glyphs to characters one-to-one, assigning a
glyph to each character code value in a font. Multiple character codes cannot be mapped to a single glyph, as
needed for ligature glyphs, and multiple glyphs cannot be mapped to a single character code, as needed to
decompose a ligature into its component glyphs.

To supply glyph substitutes, font developers must assign different character codes to the glyphs, or they must
create additional fonts or character sets. To access these glyphs, users must bear the burden of switching
between character codes, character sets, or fonts.
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Substituting glyphs with OFF

The OFF GSUB table fully supports glyph substitution. To access glyph substitutes, GSUB maps from the
glyph index or indices defined in a cmap table to the glyph index or indices of the glyph substitutes. For
example, if a font has three alternative forms of an ampersand glyph, the cmap table associates the
ampersand's character code with only one of these glyphs. In GSUB, the indices of the other ampersand
glyphs are then referenced by this one index.

The text-processing client uses the GSUB data to manage glyph substitution actions. GSUB identifies the
glyphs that are input to and output from each glyph substitution action, specifies how and where the client

uses glyph substitutes, and regulates the order of glyph substitution operations. Any number of substitutions
can be defined for each script or language system represented in a font

The GSUB table supports six types of glyph substitutions that are widely used in international typography

o A single substitution replaces a single glyph with another single glyph. This is used to render
positional glyph variants in Arabic and vertical text in the Far East (see Figure 34).

AT

—

() —> F

Mo”

Figure 34 — Alternative forms of parentheses used when positioning Kanji vertically

e A mlltiple substitution replaces a single glyph withbmore than one glyph. This is used to specify
actigns such as ligature decomposition (see Figure 35).

i —> fi

Figure 35 — Decomposing a Latin ligature glyph into its individual glyph components

e An dlternate substitution identifies functionally equivalent but different looking forms of a glyph. These
glyphs are often‘referred to as aesthetic alternatives. For example, a font might have five differen
glyphs for the ampersand symbol, but one would have a default glyph index in the cmap table. The
clierft cotld use the default glyph or substitute any of the four alternatives (see Figure 36).

E->&EGT

Figure 36 — Alternative ampersand glyphs in a font
o A ligature substitution replaces several glyph indices with a single glyph index, as when an Arabic

ligature glyph replaces a string of separate glyphs (see Figure 37). When a string of glyphs can be
replaced with a single ligature glyph, the first glyph is substituted with the ligature. The remaining
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glyphs in the string are deleted, this includes those glyphs that are skipped as a result of lookup flags.

grpr =

Figure 37 — Three Arabic glyphs and their associated ligature glyph

6.3.4.2

Tabl

The
(see

For 3
Form

P organization

[5SUB table begins with a headerthat defines Offsets to a ScriptList, a FeatureList, and a Loq
Figure 38):

detailed discussion of ScriptLists, FeatureLists, and LookupLists, see clause 6.2 OFF Comn
ats.

Contextual substitution, the most powerful type, describes glyph substitutions in context-th
substitution of one or more glyphs within a certain pattern of glyphs. Each substitution.des
or more input glyph sequences and one or more substitutions to be performed on that' seq
Contextual substitutions can be applied to specific glyph sequences, glyph classes; or set

Chaining contextual substitution extends the capabilities of contextual substitution. With th
more substitutions can be performed on one or more glyphs within a pattern’ of glyphs (ing
sequence), by chaining the input sequence to a 'backtrack' and/or 'lookahead' sequence.
substitution can be applied in three formats to handle glyphs, glyphclasses or glyph sets
sequence. Each of these formats can describe one or more of the’backtrack, input and lo
sequences.

Reverse Chaining contextual single substitution, allows one glyph to be substituted with a

chaining input glyph to a 'backtrack' and/or 'lookahead'@equence. The difference betweer]
other lookup types is that processing of input glyph-séquence goes from end to start.

GSUB - Table organization and structure

The ScriptList identifies all the scripts and language systems in the font that use glyph sul

The FeatureList defines all the glyph substitution features required to render these scripts
language systems.

The LoekupList contains all the lookup data needed to implement each glyph substitution

atis, a
cribes one
uence.
s of glyphs.

is, one or
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G5B
Header

1
Script List ™ Feature List I—b| Lookup List I
Single

| Substuton

e

LR

Language
System Info.

Multiple

Alternate
Substdtuton

Ligature
Substdtuton

Ciortexdal
Subsdnaton

ChainedZontextual
Sbsttuton

Extension
Substtution

Figure 38 — High-level organization of GSUB table

This organizption helps text-processing clients to-gasily locate the features and lookups that apply to a
particular scfipt or language system. To access GSUB information, clients should use the following procedure:

1. Locate the current script in the GSUB ScriptList table.

2. If thg¢ language system is known, search the script for the correct LangSys table; otherwise, use the
scrigt's default language system (DefaultLangSys table).

3. ThelLangSys table provides index numbers into the GSUB FeatureList table to access a required
featdire and a number-of additional features.

4. Inspect the FeatureTag of each feature, and select the features to apply to an input glyph string. Each
featlre pravides an array of index numbers into the GSUB LookupList table.

5. Assg¢mbleall lookups from the set of chosen features, and apply the lookups in the order given injthe
Lookuptisttable-

Lookup data is defined in one or more subtables that define the specific conditions, type, and results of a
substitution action used to implement a feature. All subtables in a lookup must be of the same LookupType, as
listed in the LookupType Enumeration table:
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Value Type Description

1 Single Replace one glyph with one glyph

2 Multiple Replace one glyph with more than one glyph

3 Alternate Replace one glyph with one of many glyphs

4 Ligature Replace multiple glyphs with one glyph

5 Context Replace one or more glyphs in context

6 Chaining Context Replace one or more glyphs in chained context

7 Extension Extension mechanism for other substitutions (i.e. this,excludes the Extension
Substitution type substitution itself)

8 CR:r\]/tZ:ZeS;h;;ning Applied in reverse order, replace single glyph in chaining context

9+ Reserved For future use (must be set tozero)

Each LookupType subtable has one or more formats: The "best" format depends on the type of su

and {he resulting storage efficiency. When glyphiinformation is best presented in more than one fqg
single lookup may define more than one subtable, as long as all the subtables are for the same Lg
For gxample, within a given lookup, a glyplvindex array format may best represent one set of targ
whereas a glyph index range format may-be better for another set.

A sefies of substitution operations ‘on the same glyph or string requires multiple lookups, one for €
separate action. Each lookup is'given a different array number in the LookuplList table and is appli
LookiupList order.

During text processing,-a.¢€lient applies a lookup to each glyph in the string before moving to the n

bstitution
rmat, a
okupType.
et glyphs,

ach
ed in the

ext lookup.

A logkup is finished for a‘glyph after the client locates the target glyph or glyph context and perforins a

substfitution, if specified. To move to the "next" glyph, the client will typically skip all the glyphs tha
in th
opergtion.

In thé caseof chained contextual lookups, glyphs comprising backtrack and lookahead sequences

participated

lookup operation: glyphs that were substituted as well as any other glyphs that formed a context for the

b may

parti¢ipate in more than one context.

The rest of this clause describes the GSUB header and the subtables defined for each GSUB Loo

kupType.

Examples at the end of this page illustrate each of the eight LookupTypes, including the three formats

available for contextual substitutions.

GSUB header

The GSUB table begins with a header that contains a version number for the table (Version) and Offsets to

three tables: ScriptList, FeatureList, and LookupList. For descriptions of each of these tables, see

clause 6.2,

OFF Common Table Formats. Example 1 at the end of this clause shows a GSUB Header table definition.
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GSUB Header

Type Name Description

Fixed Version Version of the GSUB table-initially set to 0x00010000
Offset ScriptList Offset to ScriptList table-from beginning of GSUB table
Offset FeatureList Offset to FeatureList table-from beginning of GSUB table
Offset LookupList Offset to LookupList table-from beginning of GSUB table

6.3.4.3 GBUB - Lookup type descriptions

LookupType 1: Single substitution subtable

Single subst|tution (SingleSubst) subtables tell a client to replace a single glyph‘with another glyph. The
subtables can be either of two formats. Both formats require two distinct séts of glyph indices: one that deffines

input glyphs [(specified in the Coverage table), and one that defines the output glyphs. Format 1 requires Iess
space than HFormat 2, but it is less flexible.

Single substitution Format 1

Format 1 calculates the indices of the output glyphs, whichare not explicitly defined in the subtable. To
calculate an joutput glyph index, Format 1 adds a constant delta value to the input glyph index. For the
substitutions| to occur properly, the glyph indices in the input and output ranges must be in the same order.
This format ¢loes not use the Coverage Index that\is'returned from the Coverage table.

The SingleSpbstFormat1 subtable begins with-a format identifier (SubstFormat) of 1. An Offset references a
Coverage taple that specifies the indices ofthe input glyphs. DeltaGlyphID is the constant value added to
each input glyph index to calculate thetindex of the corresponding output glyph.

Example 2 af the end of this clause.uses Format 1 to replace standard numerals with lining numerals.

SingleSubstiFormat1 subtable: Calculated output glyph indices

Type Name QF‘ Description
O
uint16 SubstFormat Format identifier-format = 1
Offset Coverage Offset to Coverage table-from beginning of Substitution table
int16 DeltaGlyphID Add to original GlyphlD to get substitute GlyphlD

Single substitution Format 2

Format 2 is more flexible than Format 1, but requires more space. It provides an array of output glyph indices
(Substitute) explicitly matched to the input glyph indices specified in the Coverage table.
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The SingleSubstFormat2 subtable specifies a format identifier (SubstFormat), an Offset to a Coverage table
that defines the input glyph indices, a count of output glyph indices in the Substitute array (GlyphCount), and a
list of the output glyph indices in the Substitute array (Substitute).

The Substitute array must contain the same number of glyph indices as the Coverage table. To locate the
corresponding output glyph index in the Substitute array, this format uses the Coverage Index returned from
the Coverage table.

Example 3 at the end of this clause uses Format 2 to substitute vertically oriented glyphs for horizontally

oriented glyphs.
SingleSubstFormat2 subtable: Specified output glyph indices
\ 7
Type Name Description (19
a.
uint1 SubstFormat Format identifier-format = 2
Offsett Coverage Offset to Coverage table-from beginning of Substitution table
uint1 GlyphCount Number of GlyphlIDs in the Substitute array
GlyphID Substitute Array of substitute GlyphlDs-ordered by Covefage Index
[GlyphCount]
LookupType 2: Multiple substitution subtable

A MU
multi

subtable specifies a format identifier (SubstFermat), an Offset to a Coverage table that defines the

indic
table]
Covd

For 6
Seqy

outpuit glyph indices (Substitute).
NOTE

the lg
first.

ltiple Substitution (MultipleSubst) subtable.replaces a single glyph with more than one glyph,
ple glyphs replace a single ligature. The subtable has a single format: MultipleSubstFormat1.

bs, a count of Offsets in the Sequence array (SequenceCount), and an array of Offsets to Se
s that define the output glyph indices (Sequence). The Sequence table Offsets are ordered b
rage Index of the input glyphs,

ach input glyph listed in the Coverage table, a Sequence table defines the output glyphs. Ea
ence table contains a count of the glyphs in the output glyph sequence (GlyphCount) and an

E The order of the output glyph indices depends on the writing direction of the text. For text writtg
ft-most glyph will be first glyph in the sequence. Conversely, for text written right to left, the right-mog

The

grealer than 0.

Ise of multiple substitution for deletion of an input glyph is prohibited. GlyphCount should alwj

as when
The

input glyph
uence
y the

ch
array of

bn left to right,
t glyph will be

ays be

Example 4 at the end of this clause shows how to replace a single ligature with three glyphs.
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MultipleSubstFormat1 subtable: Multiple output glyphs

Type Name Description

uint16 SubstFormat Format identifier-format = 1

Offset Coverage Offset to Coverage table-from beginning of Substitution table

uint16 SequenceCount Number of Sequence table Offsets in the Sequence array

Offset Sequence Array of Offsets to Sequence tables-from beginning of Substitution table-ordered
[SequenceCount] by Coverage Index

Sequence tgble

Type Name Description

uint16 GlyphCount Number of GlyphIDs in the Substitute array. This should always.-be greater than

0.

GlyphID Substitute String of GlyphIDs to substitute

[GlyphCount]

LookupType 3: Alternate substitution subtable

An Alternate
a user can c
the ampersa
index, and a
processing g

The subtablg
an Offset to

Offsets to Al
(AlternateSe

For each glyj
of their glyph
in the array.

Substitution (AlternateSubst) subtable identifies any number of aesthetic alternatives from w
hoose a glyph variant to replace the input glyph. For example, if a font contains four variants

nd symbol, the cmap table will specify the index of one of the four glyphs as the default glyph
N AlternateSubst subtable will list the indices of the other three glyphs as alternatives. A text-
lient would then have the option_ofireplacing the default glyph with any of the three alternativ

has one format: AlternateSubstFormat1. The subtable contains a format identifier (SubstFo
A Coverage table containing‘the indices of glyphs with alternative forms (Coverage), a count
ernateSet tables (AlternateSetCount), and an array of Offsets to AlternateSet tables

).

ph, an AlternateSet subtable contains a count of the alternative glyphs (GlyphCount) and an

Example 5

]

theend of this clause shows how to replace the default ampersand glyph with alternative gl

AlternateSulpstEbrmat1 subtable: Alternative output glyphs

hich
Df

rmat),
bf

hrray

indices (Alternate). Because all the glyphs are functionally equivalent, they can be in any ordler

phs.

Type Name Description

uint16 SubstFormat Format identifier-format = 1

Offset Coverage Offset to Coverage table-from beginning of Substitution table

uint16 AlternateSetCount Number of AlternateSet tables

Offset AlternateSet Array of Offsets to AlternateSet tables-from beginning of Substitution table-
[AlternateSetCount] ordered by Coverage Index
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AlternateSet table

Type Name Description

uint16 GlyphCount Number of GlyphIDs in the Alternate array
GlyphID Alternate[GlyphCount] Array of alternate GlyphlDs-in arbitrary order

LookupType 4: Ligature substitution subtable

22:2009(E)

A Lid
multi

ature Substitution (LigatureSubst) subtable identifies ligature substitutions where a single glyj
ple glyphs. One LigatureSubst subtable can specify any number of ligature substitutions.

The
Covd
array

glyph

rage table Offset (Coverage), a count of the ligature sets defined in this table (LigSetCount),
of Offsets to LigatureSet tables (LigatureSet). The Coverage table specifies.only the index o
component of each ligature set.

ureSubstFormat1 subtable:
jature substitutions in a script

Ligat
All lig

Name Description

Type

uint1 SubstFormat Format identifier-format = 1

Offse] Coverage Offset to Coverage table=from beginning of Substitution table

uint1 LigSetCount Number of LigatureSet tables

Offse LigatureSet

[LigSetCount]

Array of\Offsets to LigatureSet tables-from beginning of Substitution table-
orderedby Coverage Index

A Lig

glyph
defin
lle,ll t

atureSet table, one for each covered glyph, specifies all the ligature strings that begin with th
. For example, if the.Coverage table lists the glyph index for a lowercase "f," then a Ligature
e the "ffl," "fl," "ffi," "fi," and "ff" ligatures. If the Coverage table also lists the glyph index for a
hen a different LigatureSet table will define the "etc" ligature.

A LidatureSet table consists of a count of the ligatures that begin with the covered glyph (Ligature
an afray of Qffsets to Ligature tables, which define the glyphs in each ligature (Ligature). The ordg
Ligafure Offset array defines the preference for using the ligatures. For example, if the "ffl" ligature
prefdrable-to the "ff" ligature, then the Ligature array would list the Offset to the "ffl" Ligature table

ph replaces

subtable uses a single format: LigatureSubstFormat1. It contains a format identifier (SubstFofmat), a

and an
f the first

e covered
bet table will
owercase

Count) and
rin the

is

before the

Offset te'the "ff" | igature table

LigatureSet table: All ligatures beginning with the same glyph

Type Name Description

uint16 LigatureCount Number of Ligature tables

Offset Ligature Array of Offsets to Ligature tables-from beginning of LigatureSet table-ordered
[LigatureCount] by preference
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For each ligature in the set, a Ligature table specifies the GlyphlID of the output ligature glyph (LigGlyph); a
count of the total number of component glyphs in the ligature, including the first component (CompCount); and
an array of GlyphlIDs for the components (Component). The array starts with the second component glyph
(array index = 1) in the ligature because the first component glyph is specified in the Coverage table.

NOTE The Component array lists GlyphlDs according to the writing direction of the text. For text written right to left,
the right-most glyph will be first. Conversely, for text written left to right, the left-most glyph will be first.

Example 6 at the end of this clause shows how to replace a string of glyphs with a single ligature.

Ligature table: Glyph components for one ligature

Type Name Description

GlyphID LigGlyph GlyphlID of ligature to substitute

uint16 CompCount Number of components in the ligature

GlyphlD Component Array of component GlyphlDs-start with the second component-ordered in writing
[CompCount - 1] direction

LookupType 5: Contextual substitution subtable

A Contextua| Substitution (ContextSubst) subtable defines the most/powerful type of glyph substitution logpkup:
it describes glyph substitutions in context that replace one or more glyphs within a certain pattern of glyph

@

ContextSubgt subtables can be any of three formats that define a context in terms of a specific sequence [of
glyphs, glyph classes, or glyph sets. Each format can describe one or more input glyph sequences and one or
more substitptions for each sequence.

All three formats of ContextSubst subtables speecify substitution data in a SubstLookupRecord. A descriptfon
of that record follows.

SubstLookupRecord
Type Name :§§}ription
-}
uint16 Sequencelndex Index into current glyph sequence-first glyph = 0
uint16 LookupListindex Lookup to apply to that position-zero-based

The Sequen belndex in g Subst] nnl(upl'\’nr\nrri must take into cansideration the order in which Innl(npe ar

applied to the entire glyph sequence. Because multiple substitutions may occur per context, the
Sequencelndex and LookuplListindex refer to the glyph sequence after the text-processing client has applied
any previous lookups. In other words, the Sequencelndex identifies the location for the substitution at the time
that the lookup is to be applied. For example, consider an input glyph sequence of four glyphs. The first glyph
does not have a substitute, but the middle two glyphs will be replaced with a ligature, and a single glyph will
replace the fourth glyph:

e The first glyph is in position 0. No lookups will be applied at position 0, so no SubstLookupRecord is
defined.

e The SubstLookupRecord defined for the ligature substitution specifies the Sequencelndex as position
1, which is the position of the first-glyph component in the ligature string. After the ligature replaces
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the glyphs in positions 1 and 2, however, the input glyph sequence consists of only three glyphs, not

the original four.

To replace the last glyph in the sequence, the SubstLookupRecord defines the Sequencelndex as
position 2 instead of position 3. This position reflects the effect of the ligature substitution applied

before this single substitution.

itution lookup.

xt could be <xyz>, <holiday>, <!?*#@>, or any other glyph sequence.

n a context sequence, Format 1 identifies particular glyph positions (not glyph indices) as the
fic substitutions. When a text-processing client locates a context in a string of-glyphs, it finds
for a targeted position and makes a substitution by applying the lookup datajat-that location.

xample, if a client is to replace the glyph string <abc> with its reverse glyph string <cba>, the
" to Ila

substituted for "a
ting in <cba>.

". When a client encounters the context <abc>, the lookups‘aré performed in the order
" resulting in <cbc>. Second, "a" is substituted\for the "c

pecify a context, a Coverage table lists the first glyph ind¢he sequence, and a SubRule table iq
ining glyphs. To describe the <abc> context used in.the previous example, the Coverage tab
index of the first component of the sequence-the "a’ glyph. A SubRule table defines indices

c" glyphs.

gle ContextSubstFormat1 subtable may definie more than one context glyph sequence. If diffi

contg

exa

Xt sequences begin with the same glyph, then the Coverage table should list the glyph only
se all glyphs in the table must be unigue. For example, if three contexts each start with an "
ith a "t," then the Coverage table willlist one "s" and one "t."

are grouped,in‘enhe SubRuleSet table, and the SubRule tables that define the two contexts
"t" are grouped in a second SubRuleSet table. Each glyph listed in the Coverage table mus
uleSet table defining all the SubRule tables that apply to a covered glyph.

This example assumes that the LookupList specifies the ligature substitution lookup before the single

ple, a

targets for
the lookup

input
h" to "¢" and
stored. First,

" that has not yet bgen touched,

entifies the
e lists the
for the "b"

brent
nce
5" and two

ains an
luding the

er and

t begin with
hat begin

l have a

time it
et table and

subsequent

glyphs in the text. If the context and text strmg match, the client finds the target glyph posmons applies the
lookups for those positions, and completes the substitutions.

A ContextSubstFormat1 subtable contains a format identifier (SubstFormat), an Offset to a Coverage table
(Coverage), a count of defined SubRuleSets (SubRuleSetCount), and an array of Offsets to the SubRuleSet
tables (SubRuleSet). As mentioned, one SubRuleSet table must be defined for each glyph listed in the
Coverage table.

In the SubRuleSet array, the SubRuleSet table Offsets are ordered in the Coverage Index order. The first
SubRuleSet in the array applies to the first GlyphlID listed in the Coverage table, the second SubRuleSet in
the array applies to the second GlyphlID listed in the Coverage table, and so on.
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ContextSubstFormat1 subtable: Simple context glyph substitution

Type Name Description

uint16 SubstFormat Format identifier-format = 1

Offset Coverage Offset to Coverage table-from beginning of Substitution table

uint16 SubRuleSetCount Number of SubRuleSet tables-must equal GlyphCount in Coverage table

Offset SubRuleSet Array of Offsets to SubRuleSet tables-from beginning of Substitution table-
[SubRuleSetCount] ordered by Coverage Index

A SubRuleSgt table consists of an array of Offsets to SubRule tables (SubRule), ordered by preference, gnd a

count of the SubRule tables defined in the set (SubRuleCount). The order in the SubRule arrayjcan be crifical.

Consider twg contexts, <abc> and <abcd>. If <abc> is first in the SubRule array, all instancés/of <abc> in|the

text-including all instances of <abcd>-will be changed. If <abcd> comes first in the array,;however, only

<abcd> seqyences will be changed, without affecting any instances of <abc>.

SubRuleSetltable: All contexts beginning with the same glyph

Type Name Description

uint16 SubRuleCount Number of SubRule tables

Offset SubRule Array of Offsets to SubRule tables-frem“beginning of SubRuleSet table-ordered
[SubRuleCount] by preference

A SubRule table consists of a count of the glyphs to be'matched in the input context sequence (GlyphCoynt),

including the first glyph in the sequence, and an array of glyph indices that describe the context (Input). The

Coverage ta
glyph (array
NOTE
right to left, th

The Input array lists the indices in'the order the corresponding glyphs appear in the text. For text writter]
b right-most glyph will be first;\conversely, for text written from left to right, the left-most glyph will be first.

A SubRule table also contains a count of the substitutions to be performed on the input glyph sequence

(SubstCount
position in th
position. Thg

glyph sequence.

SubRule tab

and an array of SubstitutionLookupRecords (SubstLookupRecord). Each record specifies a
e input glyph sequence and a LookupListindex to the substitution lookup that is applied at thg
array should listrecords in design order, or the order the lookups should be applied to the e

e: Qne\simple context definition

ble specifies the index of the first glyphin the context, and the Input array begins with the sedond
ndex = 1) in the context sequence

—

htire

Type Name Description
uint16 GlyphCount Total number of glyphs in input glyph sequence-includes the first glyph
uint16 SubstCount Number of SubstLookupRecords
GlyphID Input Array of input GlyphlDs-start with second glyph
[GlyphCount - 1]
struct SubstLookupRecord Array of SubstLookupRecords-in design order
[SubstCount]
244
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Example 7 at the end of the clause shows how to use the ContextSubstFormat1 subtable to replace a
sequence of three glyphs with a sequence preferred for the French language system.

Context substitution Format 2

Format 2, a more flexible format than Format 1, describes class-based context substitution. For this format, a
specific integer, called a class value, must be assigned to each glyph component in all context glyph
sequences. Contexts are then defined as sequences of glyph class values. More than one context may be
defined at a time.

For example, suppose that a swash capital glyph should replace each uppercase letter glyph that is preceded

by a
lowe

glyph

The

glyph

Clas

Each
the g

insta

coulg
class

glyph

The

Covd

glyph
Covd

cont

Covgrage table will list the indices of all Class 4‘and Class 2 glyphs.

A CantextSubstFormat2 subtable also defines an array of Offsets to the SubClassSet tables (Sub

and
(incly
the

For 6
Seco|

space glyph and followed by a lowercase letter glyph (a glyph sequence of space - uppercas
s would constitute a second class (Class 2), and the space glyph would constitute a third cla

strings that form a sequence of three glyph classes, one glyph from Class 3, followed by on
5 1, followed by one glyph from Class 2."

ContextSubstFormat2 subtable contains an Offset to a class definition tablé (ClassDef), whi
lyph class values of all input contexts. Generally, a unique ClassDef table will be declared in
nce of the ContextSubstFormat2 table that is included in a font, evefythough several Format

s in the context sequences do not need class values because.they are specified elsewhere |

rage table (Coverage). For this format, the Coverage'table lists indices for the complete set ¢
s (not glyph classes) that may appear as the first:glyph of any class-based context. In other
rage table contains the list of glyph indices forallhthe glyphs in all classes that may be first in
xt class sequences. For example, if the contexts begin with a Class 1 or Class 2 glyph, then

count of the SubClassSet tables (SubClassSetCnt). The array contains one Offset for each
ding Class 0) in the ClassDef table. In the array, the class value defines an Offset's index po
ubClassSet Offsets are ordered-by ascending class value (from 0 to SubClassSetCnt - 1).

xample, the first SubClassSet listed in the array contains all contexts beginning with Class 0
hd SubClassSet contains all contexts beginning with Class 1 glyphs, and so on. If no context

case). The set of uppercase glyphs would constitute one glyph class (Class 1), the set of low

nput context might be specified with a context rule (called a SubClassRule) that deScribes "th

share ClassDef tables. Class assignments are fixed (the same fer each position in the contg
es are exclusive (a glyph cannot be in more than one class ataa-time). The output glyphs that

P

ercase
5s (Class 3).
e set of
e glyph from

ch defines
each

P tables

xt), and
replace the
y GlyphID.

ContextSubstFormat2 subtable also contains a format.i@entifier (SubstFormat) and defines ang Offset to a

f unique
vords, the
any of the
the

ClassSet)
class
sition, and

glyphs, the
5 begin with
at particular

a particular class (that jsyif'a SubClassSet contains no SubClassRule tables), then the Offset to tf
Sub(lassSet in the Sub€lassSet array will be set to NULL.

ContextSubstFormat2 subtable: Class-based context glyph substitution

Type < \&s{ne Description

, O

uint1 SubstFormat Format identifier-format = 2

Offset Coverage Offset to Coverage table-from beginning of Substitution table

Offset ClassDef Offset to glyph ClassDef table-from beginning of Substitution table

uint16 SubClassSetCnt Number of SubClassSet tables

Offset SubClassSet Array of Offsets to SubClassSet tables-from beginning of Substitution table-

[SubClassSetCnt] ordered by class-may be NULL
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Each context is defined in a SubClassRule table, and all SubClassRules that specify contexts beginning with

the same class value are grouped in a SubClassSet table. Consequently, the SubClassSet containing a
context identifies a context's first class component.

Each SubClassSet table consists of a count of the SubClassRule tables defined in the SubClassSet
(SubClassRuleCnt) and an array of Offsets to SubClassRule tables (SubClassRule). The SubClassRule
tables are ordered by preference in the SubClassRule array of the SubClassSet.

SubClassSet subtable

Type Name Description

uint16 JubClassRuleCnt Number of SubClassRule tables

Offset SubClassRule Array of Offsets to SubClassRule tables-from beginning of SubClassSet-
[BubClassRuleCount] ordered by preference

For each context, a SubClassRule table contains a count of the glyph classes in the context sequence
(GlyphCount), including the first class. A Class array lists the classes, beginningAvith' the second class (af
index = 1), that follow the first class in the context.

NOTE Téxt order depends on the writing direction of the text. For text writtefh-from right to left, the right-most
will be first. Cpnversely, for text written from left to right, the left-most class will be first.

The values dpecified in the Class array are the values defined in the)ClassDef table. For example, a conte
consisting of the sequence "Class 2, Class 7, Class 5, Class 0" ‘will'produce a Class array of 7,5,0. The fir
class in the gequence, Class 2, is identified in the ContextSubstFormat2 table by the SubClassSet array i
of the corresponding SubClassSet.

A SubClassRule also contains a count of the substitutions to be performed on the context (SubstCount) a
an array of JubstLookupRecords (SubstLookupRecord) that supply the substitution data. For each positig
the context that requires a substitution, a SubstLooKupRecord specifies a LookupList index and a position
the input glyph sequence where the lookup is applied. The SubstLookupRecord array lists

ray

class

xt
st
ndex

nd
nin
in

ph

SubstLookupRecords in design order-that.is, the order in which lookups should be applied to the entire gl

sequence.

SubClassRuje table: Context definition for one class

Type Name ( )gécri ption

uint16 GlyphCount Total number of classes specified for the context in the rule-includes the first

class

uint16 SubstCount Number of SubstLookupRecords

uint16 Class Array of classes-beginning with the second class-to be matched to the input
[GlyphCount - 1] glyph class sequence

struct SubstLookupRecord Array of Substitution lookups-in design order
[SubstCount]

Example 8 at the end of this clause uses Format 2 to substitute Arabic mark glyphs for base glyphs of diff
heights.

erent
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Context substitution Format 3

Format 3, coverage-based context substitution, defines a context rule as a sequence of coverage tables. Each
position in the sequence may define a different Coverage table for the set of glyphs that matches the context
pattern. With Format 3, the glyph sets defined in the different Coverage tables may intersect, unlike Format 2
which specifies fixed class assignments (identical for each position in the context sequence) and exclusive
classes (a glyph cannot be in more than one class at a time).

For example, consider an input context that contains a lowercase glyph (position 0), followed by an uppercase
glyph (position 1), either a lowercase or numeral glyph (position 2), and then either a lowercase or uppercase
vowel (position 3). This context requires four Coverage tables, one for each position:

4 In position 0, the Coverage table lists the set of lowercase glyphs.
4 In position 1, the Coverage table lists the set of uppercase glyphs.

4 In position 2, the Coverage table lists the set of lowercase and numeral glyphs, |a supersef of the
glyphs defined in the Coverage table for position 0.

4 In position 3, the Coverage table lists the set of lowercase and uppercase vowels, a subsg¢t of the
glyphs defined in the Coverage tables for both positions 0 and 1.

Unlike Formats 1 and 2, this format defines only one context rule at atime’ It consists of a format |dentifier
(SubgtFormat), a count of the glyphs in the sequence to be matched (GlyphCount), and an array ¢f Coverage
Offsgts that describe the input context sequence (Coverage).

NOTE The order of the Coverage tables listed in the Coverage array must follow the writing direction. For text written
from right to left, then the right-most glyph will be first. Conversely,§or text written from left to right, the left-mnost glyph will
be firgt.

The subtable also contains a count of the substitutions to be performed on the input Coverage sequence
(SubktCount) and an array of SubstLookupRecaords (SubstLookupRecord) in design order-that is, the order in
which lookups should be applied to the entire glyph sequence.

Example 9 at the end of this clause substitutes swash glyphs for two out of three glyphs in a sequence.

ContextSubstFormat3 subtable;:Coverage-based context glyph substitution

Type Name @. ‘\J Description

uint1 SubstFormat Format identifier-format = 3

uint1 GlyphCount Number of glyphs in the input glyph sequence

uint1 SubstCount Number of SubstLookupRecords

Offset Coverage[GlyphCount] Array of Offsets to Coverage table-from beginning of Substitution table-in

glyph sequence order

struct SubstLookupRecord Array of SubstLookupRecords-in design order
[SubstCount]

LookupType 6: Chaining contextual substitution subtable

A Chaining Contextual Substitution subtable (ChainContextSubst) describes glyph substitutions in context with
an ability to look back and/or look ahead in the sequence of glyphs. The design of the Chaining Contextual
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Substitution subtable is parallel to that of the Contextual Substitution subtable, including the availability of
three formats for handling sequences of glyphs, glyph classes, or glyph sets. Each format can describe one or
more backtrack, input, and lookahead sequences and one or more substitutions for each sequence.

Chaining context substitution Format 1: Simple chaining context glyph substitution

Format 1 defines the context for a glyph substitution as a particular sequence of glyphs. For example, a
context could be <xyz>, <holiday>, <I?*#@>, or any other glyph sequence.

Within a context sequence, Format 1 identifies particular glyph positions (not glyph indices) as the targets for
specific substitutions. When a text-processing client locates a context in a string of glyphs, it finds the lookup

data for a ta||geted position and makes a substitution by applying the lookup data at that location.

To specify th
subtable def
ChainSubRU
glyph string.
sequence>+
LookupFlag

To clarify the

sequence is
lookahead s

Logical ordef

Input sequer

Backtrack se

Lookahead 5

If there is a

substitutions].

operate with
be defined fq

Once the su
matched inp

e context, the coverage table lists the first glyph in the input sequence, and the ChainSubRu
nes the rest. Once a covered glyph is found at position i, the client reads the corresponding
leSet table and examines each table to determine if it matches the surrounding glyphs in the
In the simplest of cases, there is a match if the string <backtrack sequence>+<input
<lookahead sequence> matches with the glyphs at position i - BacktrackGlyphCount in the t¢
values affect backtrack/lookahead sequences.

ordered beginning at j - 1 and increases in Offset value as one-moves away from i. The
bquence begins after the input sequence and increases in logical order.

- abcdef ghi|j

ce -
quence -

equence - 01 2 3

natch, then the client finds the target glyph positions for substitutions and completes the
Please note that (just like in the ContextSubstFormat1 subtable) these lookups are required
n the range of text.from the covered glyph to the end of the input sequence. No substitutions
r the backtracking sequence or the lookahead sequence.

pstitutions-are complete, the client should move to the glyph position immediately following thj
it sequenee and resume the lookup process from there.

A single Chg
context seq

because all egphs in the table must be un|que For example |f three contexts each start W|th an"
start with a "t," then the Coverage table will list one "

mContextSubstFormatt subtable may define more than one context glyph sequence. If diffen

Xt.

ordering of glyph arrays for input, backtrack and lookahead sequences, the following illustrafion
is provided. Input sequence match begins at i where the input sequence match\begins. The backtrack

can

(L)

ent

s" and one "t."

and two

All of the ChainSubRule tables defining contexts that begin with the same first glyph are grouped together and
defined in a ChainSubRuIeSet table. For example, the ChainSubRule tables that define the three contexts that

begin with an

contexts that begln with a "t" are grouped in a second ChainSubRuleSet table. Each glyph listed in the
Coverage table must have a ChainSubRuleSet table defining all the ChainSubRule tables that apply to a
covered glyph.

are grouped in one ChainSubRuleSet table, and the ChainSubRule tables that define the two

A ChainContextSubstFormat1 subtable contains a format identifier (SubstFormat), an Offset to a Coverage
table (Coverage), a count of defined ChainSubRuleSets (ChainSubRuleSetCount), and an array of Offsets to
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the ChainSubRuleSet tables (ChainSubRuleSet). As mentioned, one ChainSubRuleSet table must be defined
for each glyph listed in the Coverage table.

In the ChainSubRuleSet array, the ChainSubRuleSet table Offsets are ordered in the Coverage Index order.

The first ChainSubRuleSet in the array applies to the first GlyphlD listed in the Coverage table, the second
ChainSubRuleSet in the array applies to the second GlyphlD listed in the Coverage table, and so on.

ChainContextSubstFormat1 subtable: Simple context glyph substitution

Type Name Description

uint1 SubstFormat Format identifier-format = 1

Offsett Coverage Offset to Coverage table-from beginning of Substitution table

uint1 ChainSubRuleSetCount Number of ChainSubRuleSet tables-must equal GlyphCeunt in Coverage
table

Offsett ChainSubRuleSet Array of Offsets to ChainSubRuleSet tables-from beginning of Substitution

[ChainSubRuleSetCount] table-ordered by Coverage Index

A ChainSubRuleSet table consists of an array of Offsets to ChainSubRule tables (ChainSubRule)| ordered by
prefdrence, and a count of the ChainSubRule tables defined(n the set (ChainSubRuleCount).

The prder in the ChainSubRule array can be critical. Consider two contexts, <abc> and <abcd>. Iff<abc> is
first in the ChainSubRule array, all instances of <abc>in the text-including all instances of <abcd>-will be
changed. If <abcd> comes first in the array, however; only <abcd> sequences will be changed, without
affedting any instances of <abc>.

ChainSubRuleSet table: All contexts beginning with the same glyph

)
Type Name Degc’}iption
\’\
uint1 ChainSubRuleCount Number of ChainSubRule tables
Offsett ChainSubRule Array of Offsets to ChainSubRule tables-from beginning of ChainSubRuleSet
[ChainSubRuleCount] table-ordered by preference

A ChainSubRule table consists of a count of the glyphs to be matched in the backtrack, input, and lookahead
contgxt sequences, including the first glyph in each sequence, and an array of glyph indices that describe
eacthortion of the contexts. The Coverage table specifies the index of the first glyph in each conllext, and
eachlatray begins with the second glyph (array index = 1) in the context sequence

NOTE All arrays list the indices in the order the corresponding glyphs appear in the text. For text written from right to
left, the right-most glyph will be first; conversely, for text written from left to right, the left-most glyph will be first.

A ChainSubRule table also contains a count of the substitutions to be performed on the input glyph sequence
(SubstCount) and an array of SubstitutionLookupRecords (SubstLookupRecord). Each record specifies a
position in the input glyph sequence and a LookupListindex to the substitution lookup that is applied at that
position. The array should list records in design order, or the order the lookups should be applied to the entire
glyph sequence.
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ChainSubRule subtable
Type Name Description
uint16 BacktrackGlyphCount Total number of glyphs in the backtrack sequence (number of glyphs to be
matched before the first glyph)
GlyphlD  Backtrack
L [Baacck[?:ckGIyphCount] Array of backtracking GlyphlID's (to be matched before the input sequence)
uint16 InjuitGlyphCount Total number of glyphs In the Input sequence (includes the Tirst glyph)
GlyphID Ingut Array of input GlyphIDs (start with second glyph)
[InputGlyphCount - 1]

uint16 Lo
GlyphlD Lo

[Lg
uint16 Su
struct Su

[S
Chaining cg
Format 2 de
value, must

as sequencs

To chain cor
and Lookahsd

The ChainC
Offsetto a G
unique glyph
words, the G
any of the cq
the Coverag

bkaheadGlyphCount Total number of glyphs in the look ahead sequence (number of glyphs to be
matched after the input sequence)

bkAhead Array of lookahead GlyphlID's (to be matched after the inpdt.sequence)

okAheadGlyphCount]

pstCount Number of SubstLookupRecords

pstLookupRecord Array of SubstLookupRecords (in deSign-order)

bstCount]

ntext substitution Format 2: Class-based chaining context glyph substitution

bcribes class-based chaining context'substitution. For this format, a specific integer, called a
be assigned to each glyph component in all context glyph sequences. Contexts are then defir]
s of glyph class values. More‘than one context may be defined at a time.

texts, three classes are used in the glyph ClassDef table: Backtrack ClassDef, Input ClassDe
ad ClassDef.

bntextSubstFormat2/subtable also contains a format identifier (SubstFormat) and defines an
overage tablety(Coverage). For this format, the Coverage table lists indices for the complete §
s (not glyphclasses) that may appear as the first glyph of any class-based context. In other
overage(table contains the list of glyph indices for all the glyphs in all classes that may be firg
ntext elass sequences. For example, if the contexts begin with a Class 1 or Class 2 glyph, th
e table/will list the indices of all Class 1 and Class 2 glyphs.

class
ed

=

et of

tin
en

A ChainCon

exXtoupsiFormatZ subtable also aerines an array or UTTsets 10 the LhalnsublLlassset tables

(ChainSubClassSet) and a count of the ChainSubClassSet tables (ChainSubClassSetCnt). The array contains
one Offset for each class (including Class 0) in the ClassDef table. In the array, the class value defines an
Offset's index position, and the ChainSubClassSet Offsets are ordered by ascending class value (from 0 to
ChainSubClassSetCnt - 1).

If no contexts begin with a particular class (that is, if a ChainSubClassSet contains no ChainSubClassRule

tables), then
NULL.

the Offset to that particular ChainSubClassSet in the ChainSubClassSet array will be set to

ChainContextSubstFormat2 subtable: Class-based chaining context glyph substitution
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Type Name Description

uint16 SubstFormat Format identifier-format = 2

Offset Coverage Offset to Coverage table-from beginning of Substitution table

Offset BacktrackClassDef Offset to glyph ClassDef table containing backtrack sequence data-from

beginning of Substitution table

Offse] InputClassDet Oftset to glyph ClassDet table containing input sequence data-from beginning
of Substitution table

Offsef LookaheadClassDef Offset to glyph ClassDef table containing lookahead sequence data-from
beginning of Substitution table

uint1 ChainSubClassSetCnt Number of ChainSubClassSet tables

Offsett ChainSubClassSet Array of Offsets to ChainSubClassSet tablesfrom beginning of Substitution
[ChainSubClassSetCnt] table-ordered by input class-may be NULL

EacH context is defined in a ChainSubClassRule table, and all ChainSubClassRules that specify dontexts
begimning with the same class value are grouped in a ChainSubClassSet table. Consequently, the
ChaihSubClassSet containing a context identifies a context's first class component.

Each ChainSubClassSet table consists of a count of .the ChainSubClassRule tables defined in the
ChaihSubClassSet (ChainSubClassRuleCnt) and an‘array of Offsets to ChainSubClassRule tablep
(ChainSubClassRule). The ChainSubClassRulefables are ordered by preference in the ChainSuljClassRule
array of the ChainSubClassSet.

ChainSubClassSet subtable

Type Name Description
uint1 ChainSubClassRuleCnt Number of ChainSubClassRule tables
Offsett ChainSubClassRule Array of Offsets to ChainSubClassRule tables-from beginning of

[ChainSubClassRuleCount] ChainSubClassSet-ordered by preference

For gach context, a ChainSubClassRule table contains a count of the glyph classes in the context{sequence
(GlyphCaunt), including the first class. A Class array lists the classes, beginning with the second glass (array
index =4), that follow the first class in the context.

NOTE Text order depends on the writing direction of the text. For text written from right to left, the right-most class
will be first. Conversely, for text written from left to right, the left-most class will be first.

The values specified in the Class array are the values defined in the ClassDef table. The first class in the
sequence, Class 2, is identified in the ChainContextSubstFormat2 table by the ChainSubClassSet array index
of the corresponding ChainSubClassSet.

A ChainSubClassRule also contains a count of the substitutions to be performed on the context (SubstCount)
and an array of SubstLookupRecords (SubstLookupRecord) that supply the substitution data. For each
position in the context that requires a substitution, a SubstLookupRecord specifies a LookupList index and a
position in the input glyph sequence where the lookup is applied. The SubstLookupRecord array lists
SubstLookupRecords in design order-that is, the order in which lookups should be applied to the entire glyph
sequence.

© ISO/IEC 2009 — All rights reserved 251


https://iecnorm.com/api/?name=e18e9488eaa01adc43fb415b99989571

ISO/IEC 14496-22:2009(E)

ChainSubClassRule table: Chaining context definition for one class

Type Name Description
uint16 BacktrackGlyphCount Total number of glyphs in the backtrack sequence (number of glyphs to be
matched before the first glyph)
int16 Backtrack
un [Baacck[?:ck GlyphCount] Array of backtracking classes(to be matched before the input sequence)
uint16 InfuiGlyphCount Total number of Classes In the Input sequence (Includes the Tirst class)
uint16 Ingut Array of input classes(start with second class; to be matched with the input
[InputGlyphCount - 1] glyph sequence)
uint16 LopkaheadGlyphCount Total number of classes in the look ahead sequence (number of classes to be
matched after the input sequence)
uint16 LopkAhead Array of lookahead classes(to be matched after the input'sequence)
[LqokAheadGlyphCount]
uint16 SupstCount Number of SubstLookupRecords
struct SupstLookupRecord Array of SubstLookupRecords (in deSign-order)
[StibstCount]
Chaining cqgntext substitution Format 3: Coverage-based chaining context glyph substitution

Format 3 defines a chaining context rule as a sequence of Coverage tables. Each position in the sequenc

may define g
the glyph se
class assign
classes (a gl

different Coverage table for thexset of glyphs that matches the context pattern. With Format

s defined in the different Coverage tables may intersect, unlike Format 2 which specifies fixe
ments (identical for each position in the backtrack, input, or lookahead sequence) and exclus
yph cannot be in more than' one class at a time).

ritten
h will

erin

NOTE The order of the Coverage, tables listed in the Coverage array must follow the writing direction. For text
from right to I¢ft, then the right-mast)glyph will be first. Conversely, for text written from left to right, the left-most glyg
be first.
The subtable also contains a count of the substitutions to be performed on the input Coverage sequence
(SubstCount) and amarray of SubstLookupRecords (SubstLookupRecord) in design order: that is, the ord
which lookups should be applied to the entire glyph sequence. (SubstLookupRecords are described next.
ChainContextSubstFormat3-subtabte—Coverage-based chamingcontext glyptrsubstitation
Type Name Description
uint16 SubstFormat Format identifier-format = 3
uint16 BacktrackGlyphCount Number of glyphs in the backtracking sequence
Offset Coverage[BacktrackGlyphCount] Array of Offsets to coverage tables in backtracking sequence, in

glyph sequence order
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uint16 InputGlyphCount Number of glyphs in input sequence

Offset Coverage[lnputGlyphCount] Array of Offsets to coverage tables in input sequence, in glyph

sequence order

uint16 LookaheadGlyphCount Number of glyphs in lookahead sequence

Offset Coverage[LookaheadGlyphCount] Array of Offsets to coverage tables in lookahead sequence, in glyph

sequence order

uint1 SubstCount Number of SubstLookupRecords
struc SubstLookupRecord Array of SubstLookupRecords, in design order
[SubstCount]

LookupType 7: Extension substitution

This Jookup provides a mechanism whereby any other lookup type's subtables are stored at a 32-

locatjon in the 'GSUB' table. This is needed if the total size of the subtables exceeds the 16-bit lim

various other Offsets in the 'GSUB' table. In this specification, the subtable stored at the 32-bit Off

is termed the "extension" subtable.

ExtehsionSubstFormat1 subtable

Type Name Description § :

USHORT SubstFormat Format identifierxSet to 1.

USHORT ExtensionLookupType Lookup type of subtable referenced by ExtensionOffset (i.e. the extension
subtable).

ULONG ExtensionOffset Offset to the extension subtable, of lookup type ExtensionLookupType, relative

Exte
must
relat

Whe

to the start of the ExtensionSubstFormat1 subtable.

nsionLookupTyp€ must be set to any lookup type other than 7. All subtables in a LookupTypsg
have the same_ExtensionLookupType. All Offsets in the extension subtables are set in the U
ve to the extension subtables themselves.

N an OFE Tayout engine encounters a LookupType 7 Lookup table, it shall:

Proceed as though the Lookup table's LookupType field were set to the ExtensionLookup

bit Offset
its of the
set location

7 lookup
sual way, i.e.

Type of the

subtables.

Proceed as though each extension subtable referenced by ExtensionOffset replaced the LookupType

7 subtable that referenced it.

Substitution lookup record

All contextual substitution subtables specify the substitution data in a Substitution Lookup Record
(SubstLookupRecord). Each record contains a Sequencelndex, which indicates the position where the

substitution will occur in the glyph sequence. In addition, a LookupListindex identifies the lookup to be applied
at the glyph position specified by the Sequencelndex.
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The contextual substitution subtables defined in Examples 7, 8, and 9 at the end of this clause show
SubstLookupRecords.

LookupType 8: Reverse chaining contextual single substitution subtable

Reverse Chaining Contextual Single Substitution subtable (ReverseChainSingleSubst) describes single glyph
substitutions in context with an ability to look back and/or look ahead in the sequence of glyphs. The major
difference between this and other lookup types is that processing of input glyph sequence goes from end to
start. Comparing to Chaining Contextual Sustitution this format is restricted to only coverage based subtable
format, input sequence could contain only single glyph and only single substitution allowed on this glyph. This
substitution rule is integrated into subtable format.

This lookup type is designed specifically for the Arabic script writing styles, like nastaliq, where the shape
the glyph is gletermined by the following glyph, beginning at the last glyph of the "joor", or set of connécie

glyphs. An ekample of this lookup type is defined in Example 10 at the end of this clause.

Reverse chaining contextual single substitution Format 1: Coverage based reverse chaining

contextual

Format 1 de
may define 3
the glyph se

NOTE D
logical order
Contextual Sy
i -1 and incr|
begins at i +
process i beg

The subtable
sequences,
glyph indiceg
Coverage ta

ingle glyph substitution.

ines a chaining context rule as a sequence of Coverage tables. Each position in the sequenc
different Coverage table for the set of glyphs that matches the context pattern. With Format
s defined in the different Coverage tables may intersect.

bspite reverse order processing, the order of the Coverage tables listed,in the Coverage array must
(follow the writing direction). The backtrack sequence is as illustrated in the LookupType 6: Ch

I and increases in Offset value as one moves toward the ldgical end of the string. In the reverse ch
hn at the logical end of the string and moves to the beginning,

contains Coverage table for input glyph and Caoverage table arrays for lookahead and backt
blso count of output glyph indices in the Substitute array (GlyphCount), and a list of the outpu
(Substitute array). The Substitute array must contain the same number of glyph indices as t
ple. To locate the corresponding output-glyph index in the Substitute array, this format uses t

(Lof

- 0D

be in
ining

bstitution subtable. The input sequence is one glyph located at i in. the logical string. The backtrack bedins at
pases in Offset value as one moves toward the logical beginning of the string. The lookahead seqiience

ining

Ffack

ne
ne

Coverage Inflex returned from the Coverage table:
ReverseChajnSingleSubstFormat1 subtable: €overage-based Reverse Chaining Contextual Single Glyph
substitution.
Type Nae . A Description
N\

uint16 SulpstFormat Format identifier-format = 1
Offset Coyerage Offset to Coverage table - from beginning of Substitution table
uint16 BagktrackGlyphCount Number of glyphs in the backtracking sequence
Offset CO GIGyC[BG\;II\tIGUII\G:yPhCUUIIt] Allay Uf CI‘I‘OUtO tU quclagw tab:vc ;II bablr\tlaulr\;llg SCYUTTIVT, ;II

glyph sequence order
uint16 LookaheadGlyphCount Number of glyphs in lookahead sequence
Offset Coverage[LookaheadGlyphCount] Array of Offsets to coverage tables in lookahead sequence, in glyph

sequence order
uint16 GlyphCount Number of GlyphIDs in the Substitute array
GlyphID  Substitute[GlyphCount] Array of substitute GlyphlDs-ordered by Coverage Index
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6.3.4.4 GSUB - subtable examples

The rest of this clause describes and illustrates examples of all the GSUB subtables, including each of the
three formats available for contextual substitutions. All the examples reflect unique parameters described
below, but the samples provide a useful reference for building subtables specific to other situations.

All the examples have three columns showing hex data, source, and comments.

Example 1: GSUB header table

E 1 4 1 & H LoQlin L ] | P T
xar IPIC T OSlTUWS a lypliLdl UGoUD T1ITaUtTT tadlIic UTTITTIUUTT.

Example 1
Hex Data Source Comments

GSUBHeader

TheGSUBHeader GSUBHeader table definition
00019000 0x00010000 Version
000A| TheScriptList Offset to ScriptList table
001E TheFeatureList Offset to FeatureList table
002G TheLookupList Offset to LookupListitable

Example 2: SingleSubstFormat1 subtable

Example 2 illustrates the SingleSubstkermat1 subtable , which uses ranges to replace single input glyphs with
their [corresponding output glyphs..Jhe‘indices of the output glyphs are calculated by adding a corfstant delta
valug to the indices of the input.glyphs. In this example, the Coverage table has a format identifierjof 1 to
indicpte the range format, which)is used because the input glyph indices are in consecutive order |n the font.
The Coverage table specifies one range that contains a StartGlyphID for the "0" (zero) glyph and an
EndGlyphID for the "9" glyph.

Example 2
Hex Data Source Comments
SingleSubstFormat1
LiningNumeralSubtable SingleSubst subtable definition
0001 1 SubstFormat, ranges
0006 LiningNumeralCoverage Offset to Coverage table for input glyphs
00CO 192 DeltaGlyphlD = 192, add to each input glyph index to produce output
glyph index
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0002 2 CoverageFormat, ranges

1 RangeCount

RangeRecord[0]

004E 78 Start GlyphlID for numeral zero glyph
0058 87 End GlyphID for numeral nine glyph
0000 0 StartCoveragelndex first Coveragelndex = 0
Example 3: [SingleSubstFormat2 subtable
Example 3 uses the SingleSubstFormat2 subtable for lists to substitute punctuation-glyphs in Japanese tgxt

CoverageFormat2
LiningNumeralCoverage

Coverage table definition

that is written vertically. Horizontally oriented parentheses and square brackets,(the input glyphs) are replaced

with verticall

The Coverag
the Coverag

y oriented parentheses and square brackets (the output glyphs).

e table, Format 1, identifies each input glyph index. The number of input glyph indices listed jn
e table matches the number of output glyph indices listeéd in the subtable. For correct substitution,

the order of fhe glyph indices in the Coverage table (input glyphs)imust match the order in the Substitute array

s).

ce

leSubstFormat2
calPunctuationSubtable

calPunctuationCoverage

calOpenBracketGlyph

Comments

SingleSubst subtable definition

SubstFormat lists

Offset to Coverage table

GlyphCount, equals GlyphCount in Coverage table

Substitute[0], ordered by Coverage Index

VerticalClosedBracketGlyph

VerticalOpenParenthesisGlyph

VerticalClosedParenthesisGlyph

(output glyph
Example 3
b
Sing
Vert
0002 2
000E  Vert
0004 4
0131 Vert
0135
013E
0143
Cov
Vert
256

erageFormat1
icalPunctuationCoverage

Substitute[1]

Substitute[2]

Substitute[3]

Coverage table definition
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0001 1 CoverageFormat lists
0004 4 GlyphCount
003C HorizontalOpenBracketGlyph GlyphArray[0], ordered by GlyphlD
0040 HorizontalClosedBracketGlyph GlyphArray[1]
004B HorizontalOpenParenthesisGlyph GlyphArray[2]
004F HorizontalClosedParenthesisGlyph GlyphArray[3]
Exarmpple 4: MultipleSubstFormat1 subtable
Example 4 uses a MultipleSubstFormat1 subtable to replace a single "ffi" ligature: with three individual glyphs
that form the string <ffi>. The subtable defines a format identifier of 1, an Offset to a Coverage table that
specjfies the glyph index of the "ffi" ligature (the input glyph), an Offset to’a*‘Sequence table that specifies the
sequence of glyph indices for the <ffi> string in its substitute array (the output glyph sequence), and a count of
Seqyence table Offsets.
Example 4
Hex Data Source Comments QQ‘
MultipleSubstFormat1
FfiDecompSubtable MultipleSubst subtable definition
0001 1 SubstFormat
0008 FfiDecompCoverage Offset to Coverage table
0001 1 SequenceCount, equals GlyphCount in Coverage table
000E FfiDecompSequence Offset to Sequence[0] table
CoverageFormat1
FfiDecompCoverage Coverage table definition
0001 1 CoverageFormat lists
0001 1 GlyphCount
00F1 ffiGlyphID ligature glyph
Sequence
FfiDecompSequence Sequence table definition
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0003 3 GlyphCount

001A fGlyphID first glyph in sequence order
001A fGlyphID second glyph

001D iGlyphID third glyph

Example 5: |AlternateSubstFormat 1 subtable
Example 5 uses the AlternateSubstFormat1 subtable to replace the default ampersand glyph (input glyph
with one of two alternative ampersand glyphs (output glyph).
In this case, the Coverage table specifies the index of a single glyph, the default ampersand;-because it i the
only glyph cgvered by this lookup. The AlternateSet table for this covered glyph identifies\.the alternative
glyphs: AltAmpersand1GlyphID and AltAmpersand2GlyphlID.
In Example %, the index position of the AlternateSet table Offset in the AlternateSet.array is zero (0), which
correlates with the index position (also zero) of the default ampersand glyph inithe’Coverage table.
Example 5
Hex Data Source Comments o'
&

AlternateSubstFormat1

AltAmpersandSubtable AlternateSubstFormat1 subtable definition
0001 ( SubstFormat
0008 AItAmpersandCoverage Offset to Coverage table
0001 ( AlternateSetCnt, equals GlyphCount in Coverage table
000E AltAmpersandSet Offset to AlternateSet[0] table

CoverageFormat1

AItAmpersandCoverage Coverage table definition
0001 [ CoverageFormat
0001 1 GlyphCount
003A DefaultAmpersandGlyphID GlyphArray[0]

AlternateSet

AltAmpersandSet AlternateSet table definition

258 © ISO/IEC 2009 — Al rights reserved


https://iecnorm.com/api/?name=e18e9488eaa01adc43fb415b99989571

ISO/IEC 14496-22:2009(E)

0002 2 GlyphCount
00C9 AltAmpersand1GlyphlID Offset to Alternate[0], in arbitrary order
00CA AltAmpersand2GlyphlID Offset to Alternate[1]

Example 6: LigatureSubstFormat1 subtable

Exa

1p|n 6 shows al ig:\’rurnthe’anrmnM subtable that defines data to rnplar-n a ering of glyphe

with a

singl
one |

The
whic
table]

In the
the L
matg

Each
defin
two |

e ligature glyph. Because a LigatureSubstFormat1 subtable can specify glyph substitutionsfg
gature, this subtable defines three ligatures: "etc," "ffi," and "fi."

sample subtable contains a format identifier (4) and an Offset to a Coverage table..The Cove
N lists an index for each first glyph in the ligatures, lists indices for the "e" and "f* glyphs. The

e LigatureSubst subtable, LigSetCount specifies two LigatureSet tables, one for each covereq
igatureSet array stores Offsets to them. In this array, the "e" Ligature$et precedes the "f" Lig
hing the order of the corresponding first-glyph components in the Coverage table.

ed for the "e" glyph contains only one ligature, "etc." A LigatureSet table defined for the "f" gly
gatures, "ffi" and "fi."

range format is used here because the "e" and "f" glyph indices are numbered\consecutively,.

r more than

age table,
Coverage

glyph, and
htureSet,

LigatureSet table identifies all ligatures that begin with a covered-glyph. The sample LigatureSet table

ph contains

e Ligature

The $ample FLigaturesSet table has Offsets to two Ligature tables, one for "ffi" and one for "fi." Th
array lists the "ffi" Ligature table first to indicate that the "ffi" ligature is preferred to the "fi" ligature,
Example 6
Hex Data Source Commeg\) .
* OI

LigatureSubstFormat1

LigaturesSubtable LigatureSubstFormat1 subtable definition
0001 1 SubstFormat
000A LigaturesCoverage Offset to Coverage table
0002 2 LigSetCount
0014 ELigaturesSet Offset to LigatureSet[0] table in Coverage Index order
0020 FLigaturesSet Offset to LigatureSet[ 1] table

CoverageFormat2

LigaturesCoverage Coverage table definition
0002 2 CoverageFormat, ranges
0001 1

RangeCount
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0019

001A

0000

0001

0004

015B

0003

0028

0017

0002

0006

000E

00F1

260

RangeRecord[0]

eGlyphID Start, first GlyphlD

fGlyphID End, last GlyphID in range

0 StartCoveragelndex, coverage index of start glyphlD
LigatureSet LigatureSet table definition

ELigaturesSet all ligatures that start with e

etcLigature

LigatureCount

Offset to Ligature[0] table

Ligature

etcLigature Ligature table definition

etcGlyphlD LigGlyph, output GlyphID

3 CompCount number of compenents

tGlyphID Component[1], secand component in ligature

cGlyphID Component[2], third component in ligature

LigatureSet LigatureSet table definition all ligatures start with f

FLigaturesSet

2 LigatureCount

ffiLigature Offset to Ligature[Q] table, listed first because ffi ligature is preferred to fi
ligature

fiLigature Offset to Ligature[1] table

Ligature Ligature table definition

ffiLigature

ffiGlyphlD LigGlyph, output GlyphlD
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0003 & CompCount
001A fGlyphID Component[1], second component in ligature
001D iGlyphID Component[2], third component in ligature
Ligature
fil igature Ligature table definition
00FO0 fiGlyphlD LigGlyph, output GlyphID
0002 2 CompCount
001D iGlyphlID Component[1] second component in ligature
Exarmple 7: ContextSubstFormat1 subtable and SubstLookupRecord
Example 7 uses a ContextSubstFormat1 subtable for glyph sequences to replace a string of three
another string. For the French language system, the subtable defines a contextual substitution thg

the ipput sequence, space-dash-space, with the output sequence, thin space-dash-thin space.

The

calle
Dash
aTh

The
Dash

Spad
SubH
whic
the s
Spad
Dash
(Das
The

the g
The

contextual substitution, called Dash Lookup in thisiexample, contains one ContextSubstForm
H the DashSubtable. The subtable specifies two contexts: a SpaceGlyph followed by a Dash(

nSpaceGlyph.

Coverage table, labeled DashCoverage) lists two GlyphlDs for the first glyphs in the SpaceGl
Glyph sequences. One SubRuleSet table is defined for each covered glyph.

eAndDashSubRuleSet lists allithe contexts that begin with a SpaceGlyph. It contains an Offs
Rule table (SpaceAndDashSubRule), which specifies two glyphs in the context sequence, the
N is a DashGlyph. The SubRule table contains an Offset to a SubstLookupRecord that lists th
equence where the glyph substitution should occur (position 0) and the index of the
eToThinSpacelLogkup applied there to replace the SpaceGlyph with a ThinSpaceGlyph.
AndSpaceSubRuleSet lists all the contexts that begin with a DashGlyph. An Offset to a SubF
hAndSpaceSubRule) specifies two glyphs in the context sequence, and the second one is a
SubRule table'contains an Offset to a SubstLookupRecord, which lists the position in the seq
lyph substitution should occur, and an index to the same lookup used in the SpaceAndDash§
ookup replaces the SpaceGlyph with a ThinSpaceGlyph.

glyphs with
t replaces

at1 subtable
blyph, and a

Glyph followed by a SpaceGlyph. In each sequence, a single substitution replaces the SpacgGlyph with

yph and

et to one
second of
e position in

Rule table
BpaceGlyph.
Llence where
bubRule.

Example 7
Hex Data Source Comments
ContextSubstFormat1 L
DashSubtable ContextSubstFormat1 subtable definition for Lookup[0], DashLookup
0001 1 SubstFormat
000A DashCoverage Offset to Coverage table
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0002

0012

0020

0001

0002

0028

005D

0001

0004

0002

0001

005D

0000

0001

0001

262

SpaceAndDashSubRuleSet

DashAndSpaceSubRuleSet

SubRuleSetCount

Offset to SubRuleSet[0], ordered by Coverage Index

Offset to SubRuleSet[1]

CoverageFormat1

DashCoverage Coverage table definition

1 CoverageFormat lists

2 GlyphCount

YpaceGlyph GlyphArray[0], in numeric order
OashGlyph GlyphArray[1], dash GlyphID
YubRuleSet

YpaceAndDashSubRuleSet

SubRuleSet[0] table definition

1 SubRuleCount

YpaceAndDashSubRule Offset to SubRule[0], ordered by preference

YubRule

YpaceAndDashSubRule SubRulefQ}+able definition

2 GlyphCount number in input sequence

1 SubstCount

DashGlyph Input[1], starting with second glyph SpaceGlyph in Coverage table is first
glyph
SubstLookupRecord[0]

0o Sequencelndex substitution at first glyph position (0)

1 LookupListindex index for SpaceToThinSpaceLookup in LookupList

SubRuleSet

DashAndSpaceSubRuleSet

SubRuleSet[0] table definition

SubRuleCount
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0004 DashAndSpaceSubRule Offset to SubRule[0], ordered by preference
SubRule
DashAndSpaceSubRule SubRule[0] table definition
0002 2 GlyphCount number in the input glyph sequence
0001 1 SubstCount
0028 SpaceGlyph Input[1], starting with second glyph SubstLookupRecord definition
0001 1 Sequencelndex substitution at second glyph position(1)
0001 1 LookuplListindex for SpaceToThinSpacelLookup
Example 8: ContextSubstFormat2 subtable

nple 8 uses a ContextSubstFormat2 subtable with glyph classes:te replace default mark glyp
ative forms. Glyph alternatives are selected depending upen‘the height of the base glyph tha
ine with-that is, the mark glyph used above a high base glyph differs from the mark glyph ab
base glyph.

Exan
alter
com
high

In thé example, SetMarksHighSubtable contains a Class‘table that defines four glyph classes: me
glyphs (Class 0), all default mark glyphs (Class 1), high*glyphs (Class 2), and very high glyphs (Cl
subt
context, ordered by glyph index.

Two [SubClassSets are defined, one for substituting high marks and one for very high marks. No
Sub(lassSets are specified for Class 0 and Class 1 glyphs because no contexts begin with glyphg

clasdes. The SubClassSet array lists:SubClassSets in numerical order, so SubClassSet 2 precedg¢s

SubClassSet 3.
Within each SubClassSet, a SubClassRule is defined. In SetMarksHighSubClassSet2, the SubCl3

In SgtMarksVeryHighSubClassSet3, the SubClassRule specifies two glyphs in the context, the firs
(a very high glyph) and the second in Class 1 (a mark glyph). The SubstLookupRecord specifies g
SubdtituteVeryHighMarkLookup at the second position in the sequence-that is, a very high mark g
replace the)default mark glyph.

22:2009(E)

s with their
t they
bve a very

dium-height
ass 3). The

ble also contains a Coverage table that lists gach base glyph that functions as a first component in a

5 from these

ssRule
Class 1 (a
H position in

tin Class 3

pplying
lyph will

Example 8
H
ex Source Comments
Data
ContextSubstFormat2
SetMarksHighSubtable ContextSubstFormat2 subtable definition
0002 2 SubstFormat
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0010

001C

0004

0000

0000

0032

0040

0001

0004

0030

0031

0040

0041

0002

0003

0030

0031

0002

0040

264

SetMarksHighCoverage Offset to Coverage table

SetMarksHighClassDef Offset to Class Def table

4 SubClassSetCnt

NULL Offset to SubClassSet[0] table, no contexts that begin with Class 0
glyphs are defined

NULL Offset to SubClassSet[1] table no contexts that begin with Class 1
glyphs are defined

SetMarksHighSubClassSet2 Offset to SubClassSet[2] table for contexts that begin with Class 2
glyphs (high base glyphs)

SetMarksVeryHighSubClassSet3 Offset to SubClassSet[3] table for contexts that begin with*“Class 3
glyphs (very high base glyphs)

CovdrageFormat1

SetMarksHighCoverage Coverage table definition

1 CoverageFormat, lists

4 GlyphCount

tahGlyphID GlyphArray[0], high.base glyph

dhah[GlyphID GlyphArray[d}; high base glyph

cafGlyphlD GlyphArray[2], very high base glyph

gafGlyphID GlyphArray[3], very high base glyph

Class$DefFormat2

SetMarksHighClassDef Class table definition

2 Class Format, ranges

3 ClassRangeCount ClassRange[0] ordered by StartGlyphID for Class
2, high base glyphs

tahGlyphID Start, first Glyph ID in range

dhahGlyphID End, last Glyph ID in range

2 Class
ClassRange[1] for Class 3, very high base glyphs

cafGlyphlD Start, first Glyph ID in the range
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0041 gafGlyphID End, last Glyph ID in the range
0003 3 Class
ClassRange[2] for Class 1, mark gyphs
00D2 fathatanDefaultGlyphID Start, first Glyph ID in range default fathatan mark
00D3 dammatanDefaultGlyphlID End, last Glyph ID in the range default dammatan mark
0001 1 Class
SubClassSet SubClassSet[2] table definition
SetMarksHighSubClassSet2 all contexts that begin with Class 2 glyphs
0001 1 SubClassRuleCnt
0004 SetMarksHighSubClassRule2 Offset to SubClassRule[0] table ordered by preference
SubClassRule SubClassRule[0] table definition, Class 2 glyph (high base) glyph
SetMarksHighSubClassRule2 followed by a Class 1 glyph (mark)
0002 2 GlyphCount
0001 1 SubstCount
0001 1 Offset to Class[1], beginning with the second Class in the context
sequence (mark = Class 1) begin SubstLookupRecord array in design
order SubstLookupRecord[0]
0001 1 Sequencelndex, apply substitution to position 2, a mark
0001 1 LookupListindex
SubClassSet SubClassSet[3] table definition all contexts that begin with Class 3
SetMarksVeryHighSubClassSet3 glyphs
0001 4 SubGlassRuleGht
0004 SetMarksVeryHighSubClassRule3 Offset to SubClassRule[0] table ordered by preference
SubClassRule SubClassRule[0] table definition Class 3 glyph (very high base glyph)
SetMarksVeryHighSubClassRule3 followed by a Class 1 glyph (mark)
0002 2 GlyphCount
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0001

0001

0001

0002

SubstCount

Offset to Class[1], beginning with the second Class in the context
sequence = marks, Class 1 begin SubstLookupRecord array in design
order SubstLookupRecord[0]

Sequencelndex, apply substitution to position 2, second glyph class
(mark)

LookupListindex

Example 9:

Example 9 u
three lowerc
glyph in posi
positions 0 3

In positions

lookup is SW
defines threeg
one for each

The SwashS

ContextualSubstFormat3 subtable

ses the ContextSubstFormat3 subtable with Coverage tables to describe a contextisequence
bse glyphs in the pattern: any ascender or descender glyph in position 0 (zere),‘any x-height
tion 1, and any descender glyph in position 2. The overlapping sets of coveredglyphs for

nd 2 make Format 3 better for this context than the class-based Format 2.

and 2, swash versions of the glyphs replace the default glyphs. The’contextual-substitution
ashLookup (LookupList index = 0), and its subtable is SwashSubtable. The SwashSubtable
Coverage tables: AscenderDescenderCoverage, XheightCoverage, and DescenderCoverag
glyph position in the context sequence, respectively.

ubtable also defines two SubstLookupRecords: one that’applies to position 0, and one for

position 2. (Nlo substitutions are applied to position 1.) The record for position 0 uses a single substitution
lookup called AscDescSwashLookup to replace the current ascender or descender glyph with a swash
ascender or [descender glyph. The record for position 2 uses.a single substitution lookup called
DescSwashllookup to replace the current descender glyph with a swash descender glyph.
Example 9
Hex Data  Spurce CommentQ\v
«O
ContextSubstFormat3
SvashSubtable ContextSubstFormat3 subtable definition
0003 3 SubstFormat
0003 3 GlyphCount in input glyph sequence
0002 2 SubstCount
0030 AbkcénderDescenderCoverage Offset to Coverage[0] table in context sequence order
004C XheightCoverage Offset to Coverage[1] table
006E DescenderCoverage Offset to Coverage[2] table SubstLookupRecord[0] in glyph position
order
0000 0 Sequencelndex
0001 1 LookupListindex, single substitution to output ascender or descender
swash SubstlLookupRecord[1]
266 © ISO/IEC 2009 — Al rights reserved
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0002 2 Sequencelndex

0002 2 LookupListindex single substitution to output descender swash
CoverageFormat1
AscenderDescenderCoverage Coverage table definition

0001 1 CoverageFormat, lists

000C 12 GlyphCount

0033 bGlyphID GlyphArray[0] in GlyphID order

0035 dGlyphID GlyphArray[1]

0037 fGlyphID GlyphArray|[2]

0038 gGlyphID GlyphArray[3]

0039 hGlyphID GlyphArray[4]

003B| jGlyphID GlyphArray[5]

003C kGlyphID GlyphArray[6]

003D IGlyphID GlyphArray[7]

0041 pGlyphID GlyphArray[8]

0042 qGlyphID GlyphArray[9]

0045 tGlyphID GlyphArray[10]

004A yGlyphID GlyphArray[11]
CoverageFormat1
XheightCoverage Coverage table definition

0001 1 CoverageFormat, lists

000F 15 GlyphCount

0032 aGlyphID GlyphArray[0] in GlyphID order

0034 cGlyphID GlyphArray[1]

0036 eGlyphID GlyphArray|[2]
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003A iGlyphID GlyphArray[3]

003E mGlyphID GlyphArray[4]

003F nGlyphlD GlyphArray[5]

0040 oGlyphID GlyphArray[6]

0043 rGlyphlD GlyphArray[7]

0044 sGlyphlD GlyphArray[8]

0045 tGlyphID GlyphArray[9]

0046 ufslyphlD GlyphArray[10]

0047 vlyphID GlyphArray[11]

0048 wGlyphID GlyphArray[12]

0049 x@GlyphID GlyphArray[13]

004B zGlyphlD GlyphArray[14]
CoverageFormat1
DescenderCoverage Coverage table definition

0001 1 CoverageFermat, lists

0005 5 GlyphCount

0038 gf5lyphID GlyphArray[0] in GlyphID order

003B jGlyphID GlyphArray[1]

0041 pfslyphID GlyphArray[2]

0042 qf5lyphlD GlyphArray[3]

004A yGlyphID GlyphArray[4]

Example 10: ReverseChainSingleSubstFormat1 subtable and SubstLookupRecord

Example 10 uses a ReverseChainSingleSubstFormat1 subtable for glyph sequences to glyph with the correct
form that has a thick connection to the left (thick exit). This allow the glyph to correctly connect to the letter
form to the left of it.

The ThickExitCoverage table is the listing of glyphs to be matched for substitution.
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The LookaheadCoverage table, labeled ThickEntryCoverage, lists four GlyphlDs for the glyph following a
substitution coverage glyph. This lookahead coverage attempts to match the context that will cause the

substitution to take place.

The Substitute table maps the glyphs to replace those in the ThickConnectCoverage table.

Example 10
Hex
Data Source

ISO/IEC 14496-22:2009(E)

Comments

. - o el
StrofmatT

ReverseChainSingleSubstFormat1 subtable definition

ThickConnect
0001| 1 SubstFormat
0068| ThickExitCoverage Offset to Coverage table
0000 O BacktrackGlyphCount
0000 null - not used Offset to BacktrackCoverage[0]
0001 1 LookaheadGlyphCount
0026| ThickEntryCoverage Offset to LookaheadCoverage[0]
00oCl 12 GlyphGount
00A7| BEm2 Substitute[0], ordered by Coverage Index
00B9| BEi3 Substitute[1]
0ocy JIMm3 Substitute[2]
00D4 JIMi2 Substitute[3]
00EA SINm2 Substitute[4]
00F2| SINi2 Substitute[5]
00F SADMZ SUDbSUTUE[D]
010D SADi2 Substitute[7]
011B  TOEm3 Substitute[8]
012B TOEi3 Substitute[9]
013B  AINm2 Substitute[10]
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0141

0001

001F

00A5

00A9

00AA

00E2

0167

0168

0169

016D

016E

0170

0183

0184

0185

0189

018A

018C

019F

01A0

01A1

270

AINi2 Substitute[11]
'(I'::i‘;:;?ri;;rv::at;e Coverage table definition
1 CoverageFormat, lists
31 GlyphCount

ALEFf{l GlyphArray[0], in GlyphID order
BEm4 GlyphArray[1]

BEmS5 GlyphArray[2]

DALf1 GlyphArray[3]

KAFf1 GlyphArray[4]

KAFfs GlyphArray[5]

KAFm(l GlyphArray[6]

KAFmp GlyphArray[7]

KAFmp GlyphArray[8]

KAFmB GlyphArray[9]

GAFf1 GlyphArray[10]
GAFfsil GlyphArray[11]
GAFm(1 GlyphArray[12]
GAFmf5 GlyphArray[13]
GAFm6 GlyphArray[14]
GAFm8 GlyphArray[15]

LAMf1 GlyphArray[16]
LAMmA1 GlyphArray[17]
LAMm2 GlyphArray[18]
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01A2 LAMm3 GlyphArray[19]

01A3 LAMmM4 GlyphArray[20]

01A4 LAMm5 GlyphArray[21]

01A5 LAMmM6 GlyphArray[22]

01A6 LAMm?7 GlyphArray[23]

01A7] LAMmMS GlyphArray[24]

01A8] LAMmM9 GlyphArray[25]

01A9] LAMmM10 GlyphArray[26]

01AA LAMm11 GlyphArray[27]

01AB LAMm12 GlyphArray[28]

01Ad LAMm13 GlyphArray[29]

01EQ HAYf2 GlyphArray[30]
CoverageFormat1
ThickExitCoverage Coverage table definition

0001 1 CoverageFormat, lists

00oCcl 12 GlyphCount

00A6] BEmM1 GlyphArray[0], ordered by GlyphlD

00B7| BEi1 GlyphArray[1]

00C3l . JiMmA1 GlyphArray[2]

00D2 JIMi1 GlyphArray[3]

00E9 SINm1 GlyphArray[4]

00F1  SINi1 GlyphArray[5]

00FC SADm1 GlyphArray[6]

010C SADi1 GlyphArray[7]
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0119 TOEm1 GlyphArray(8]

0129 TOEi1 GlyphArray[9]

013A  AINm1 GlyphArray[10]

0140  AINi1 GlyphArray[11]

6.3.5 JSTH — The justification table

6.3.5.1  J$TF table overview

The Justificgtion table (JSTF) provides font developers with additional control over glyphisubstitution and

positioning 1
spacing so text fills the specified line length.

When justify
specified ling
spread the ¢
spacing, ung

To offset the
with a series
begin by exp
distracting, t
one or more

To disguise
use the JST
specific scrif

haracters, justification can produce large gaps between words;.cramped or extended glyph

justified text. Text-processing clients now have more options to expand orshrink word and ¢

ng text, the text-processing client distributes the characters in each.line to completely fill the
length. Whether removing space to fit more characters in the life)or adding more space to

ven line break patterns, and other jarring visual effects. Foriexample:

It's true that the basic standard of stuff cukthere 15 very poor, bu
press has been founded 15 a regrglation of an 1declog
squeeze of every gowvernment, attempt te allay the
seemingly massed fears of downward trends spiralling in ti
football zame

Figure 39 — Poorly justified text

se effects, text-processing clients have used justification algorithms that redistribute the spac]
of glyph spacing adjustments that progress from least to most obvious. Typically, the client \
anding or compressing the space between words. If these changes aren't enough or look

ne client might.hyphenate the word at the end of the line or adjust the space between glyphs
lines.

Epacing.inconsistencies so they won't disrupt the flow of text for a reader, the font developer ¢
- tablejto enable or disable individual glyph substitution and positioning actions that apply to

jlyph

=. (D

an

ts;danguage systems, and glyphs in the font.

For instance,

a ligature glyph can replace multiple glyphs, shortening the line of text with an unobtrusive,

localized adjustment (see Figure 40). Font-specific positioning changes can be applied to particular glyphs in
a text line that combines two or more fonts. Other options include repositioning the individual glyphs in the line,
expanding the space between specific pairs of glyphs, and decreasing the spacing within particular glyph

sequences.
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the same difficulties as before

the same difficulties as before

Figure 40 — JSTF shortens the top line of this example by using the "ffi" ligature
The' oft dcsigncr of d\,v\,!u_pcr definesdSTH .data a5 griuritizcd sugg;;tiups. Eagh suggestentists the
parti¢ular actions that the client can use to adjust the line of text. Justification actions may apply-tg both
verti¢al and horizonal text.

6.3.8.2 Table organization and structure

The JSTF table organizes data by script and language system, as do the GSUB and GPOS tableg. The JSTF
tablel begins with a header that lists scripts in an array of JstfScriptRecords (see>Figure 41). Each Jrecord
contains a ScriptTag and an Offset to a JstfScript table that contains script and‘anguage-specific fata:

4 A default justification language system table (DefJstfLangSys) defines script-specific data|that applies
to the entire script in the absence of any language-specific information.

4 Ajustification language system table (JstfLangSys) stores the justification data for each lgnguage
system.

JSTF Header

Language System
Records

Extension Justification shrinkage Justification
Friority Friority

Figure 41 — High-level organization of JSTF table

Extender Glyph
List

A JstfLangSys table contains a list of justification suggestions. Each suggestion consists of a list of GSUB or
GPOS LookuplList indices to lookups that may be enabled or disabled to add or remove space in the line of
text. In addition, each suggestion can include a set of dedicated justification lookups with maximum
adjustment values to extend or shrink the amount of space.

The font developer prioritizes suggestions based on how they affect the appearance and function of the text
line, and the client applies the suggestions in that order. Low-numbered (high-priority) suggestions correspond
to "least bad" options.

Each script also may supply a list of extender glyphs, such as kashidas in Arabic. A client may use the
extender glyphs in addition to the justification suggestions.
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A client begins justifying a line of text only after implementing all selected GSUB and GPOS features for the
string. Starting with the lowest-numbered suggestion, the client enables or disables the lookups specified in
the JSTF table, reassembles the lookups in the LookupList order, and applies them to each glyph in the string
one after another. If the line still is not the correct length, the client processes the next suggestion in
ascending order of priority. This continues until the line length meets the justification requirements.

NOTE If any JSTF suggestion at any priority level modifies a GSUB or GPOS lookup that was previously applied to

the glyph string, then the text processing client must apply the JSTF suggestion to an unmodified version of the glyph
string.

The rest of this clause describes the tables and records used by the JSTF table for scripts and language
systems:

e Script information includes the JstfScript table (plus its associated JstfLangSysRecords) and.the
ExtgnderGlyph table.

e Language system information includes the JstfLangSys table, JstfPriority table (and its associateq
JstflDataRecord), the JstfModList table, and the JstfMax table.

JSTF headdr

The JSTF taple begins with a header that contains a version number for the table*(Version), a count of the
number of s¢ripts used in the font (JstfScriptCount), and an array of records (JstfScriptRecord). Each recqrd
contains a s¢ript tag (JstfScriptTag) and an Offset to a JstfScript table (JstfScript).

NOTE Tihe JstfScriptTags must correspond with the ScriptTags listed in the’ GSUB and GPOS tables.

Example 1 af the end of this clause shows a JSTF Header table'and JstfScriptRecord.

JSTF headef
Type Nanpe Description Q)@
N

fixed32  Vergion Version' of the JSTF table-initially set to 0x00010000
uint16 Jstf$criptCount Number of JstfScriptRecords in this table

struct Jstf$criptRecord[JstfScriptCount] Array of JstfScriptRecords-in alphabetical order, by JstfScriptTag
JstfScriptRegord

Type Nan€)\‘ Description

\
Tag JstfScriptTag 4-byte JstfScript identification
Offset JstfScript Offset to JstfScript table-from beginning of JSTF Header

Justification script table
A Justification Script (JstfScript) table describes the justification information for a single script. It consists of an

Offset to a table that defines extender glyphs (ExtenderGlyph), an Offset to a default justification table for the
script (DefdstfLangSys), and a count of the language systems that define justification data (JstfLangSysCount).
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If a script uses the same justification information for all language systems, the font developer defines only the
DefdstfLangSys table and sets the JstfLangSysCount to zero (0). However, if any language system has
unique justification suggestions, JstfLangSysCount will be a positive value, and the JstfScript table must
include an array of records (JstfLangSysRecord), one for each language system. Each JstfLangSysRecord
contains a language system tag (JstfLangSysTag) and an Offset to a justification language system table
(JstfLangSys). In the JstfLangSysRecord array, records are ordered alphabetically by JstfLangSysTag.

NOTE No JstfLangSysRecord is defined for the default script data; the data is stored in the DefJstfLangSys table
instead.

Example 2 at the end of the clause shows a JstfScript table for the Arabic script and a JstfLangSysRecord for
the Farsi language system.

JstfScript table
Type Name Description
Offset ExtenderGlyph Offset to ExtenderGlyph table-from beginning of JstfScript table=may be NULL
Offsef DefJstfLangSys Offset to Default JstfLangSys table-from beginning”of JstfScript table-may be
NULL

uint1 JstfLangSysCount Number of JstfLangSysRecords in this tablé=.may be zero (0)

t JstfLangSysRecord
strue [ Jssthaann% g;s Ce:L?r:t] Array of JstfLangSysRecords-intalphabetical order, by JstfLangSysTag
JstfLangSysRecord
Type Name Description
Tag JstfLangSysTag 4-byte dstfLangSys identifier

Offsett JstfLangSys Offset to JstfLangSys table-from beginning of JstfScript table
Extender glyph table
The Extender Glyph table (ExtenderGlyph) lists indices of glyphs, such as Arabic kashidas, that a|client may
insert to extend’the length of the line for justification. The table consists of a count of the extender|glyphs for
the seript((GlyphCount) and an array of extender glyph indices (ExtenderGlyph), arranged in incregsing
numerical order.

Example 2 at the end of this clause shows an ExtenderGlyph table for Arabic kashida glyphs.

ExtenderGlyph table

Type Name Description
uint16 GlyphCount Number of Extender Glyphs in this script
GlyphlD  ExtenderGlyph[GlyphCount] GlyphlIDs-in increasing numerical order
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Justification Language System table

The Justification Language System (JstfLangSys) table contains an array of justification suggestions, ordered
by priority. A text-processing client doing justification should begin with the suggestion that has a zero (0)
priority, and then-as necessary-apply suggestions of increasing priority until the text is justified.

The font developer defines the number and the meaning of the priority levels. Each priority level stands alone;
its suggestions are not added to the previous levels. The JstfLangSys table consists of a count of the number
of priority levels (JstfPriorityCnt) and an array of Offsets to Justification Priority tables (JstfPriority), stored in
priority order. Example 2 at the end of the clause shows how to define a JstfLangSys table.

JstfLangSys|table
Type Nampe Description (1:
uint16 JstfPriorityCnt Number of JstfPriority tables

Offset JstfPriority[JstfPriorityCnt] Array of Offsets to JstfPriority tables-from beginning of JstfLangSys table-in
priority order

Justification Priority table

A Justificatign Priority (JstfPriority) table defines justification suggé€stions for a single priority level. Each
priority level [specifies whether to enable or disable GSUB and GPOS lookups or apply text justification
lookups to shrink and extend lines of text.

JstfPriority hps Offsets to four tables with line shrinkage data: two are JstftGSUBModList tables for enabling
and disabling glyph substitution lookups, and two are JstfGPOSModList tables for enabling and disabling
glyph positioning lookups. Offsets to JsttGSUBModList and JstftGPOSModList tables also are defined for |ine
extension.

Example 3 af the end of this clause demonstrates two JstfPriority tables for two justification suggestions.

JstfPriority table
Type Néme | &eséri ption
®)
Offset ShrinkageEnableGSUB Offset to Shrinkage Enable JstfGSUBModList table-from beginning of

JstfPriority table-may be NULL

Offset ShrinkageRisableGSUB Offset to Shrinkage Disable JstfGSUBModList table-from beginning of
JstfPriority table-may be NULL

Offset ShrinkageEnable GPOS Offset to Shrinkage Enable JstftGPOSModList table-from beginning of
JstfPriority table-may be NULL

Offset ShrinkageDisableGPOS Offset to Shrinkage Disable JstfGPOSModList table-from beginning of
JstfPriority table-may be NULL

Offset ShrinkageJstfMax Offset to Shrinkage JstfMax table-from beginning of JstfPriority table -may be
NULL

Offset ExtensionEnableGSUB Offset to Extension Enable JstfGSUBModList table-may be NULL
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Offset ExtensionDisableGSUB Offset to Extension Disable JstfGSUBModList table-from beginning of

JstfPriority table-may be NULL

Offset ExtensionEnableGPOS Offset to Extension Enable JsttGSUBModList table-may be NULL

Offset ExtensionDisableGPOS Offset to Extension Disable JstftGSUBModList table-from beginning of

JstfPriority table-may be NULL

Offset ExtensionJstfMax Offset to Extension JstfMax table-from beginning of JstfPriority table -may be
NULL
Justffication Modification List tables

The

the lookup lists of either the GSUB or GPOS tables. The client can enable or disable the lookups

For ¢

Each
(Loo

To jy
reas
anot

NOTH
string

Exan
shrin

Justification Modification List tables (JstftGSUBModList and JsttGPOSModList).contain lists of

xample, to increase line length, the client might disable a GSUB ligature ,substitution.

JstfModList table consists of a count of Lookups (LookupCount) and.an array of lookup indig
upindex).

stify a line of text, a text-processing client enables or disables the specified lookups in a Jstfl
sembles the lookups in the LookupList order, and applies them to each glyph in the string one
ner.

F If any JSTF suggestion at any priority level modifies'a’GSUB or GPOS lookup previously applig
, then the text-processing client must apply the JSTF suggestion to an unmodified version of the glyph

nple 3 at the end of this clause shows JstfGSWUBModList and JstfGPOSModList tables with dg
king and extending text line lengths.

indices into
o justify text.

es

NodList table,
after

d to the glyph
5tring.

nta for

JstfGSUBModList table
Type Name . C\)b Description
N

uint1 LookupCount Number of lookups for this modification

uint1 GSUBLookuplndex[LookupCount] Array of Lookuplndex identifiers in GSUB-in increasing numerical
order

JstfGPOSModList table

Type ‘Name Description

uint16  LookupCount Number of lookups for this modification

uint16  GPOSLookuplindex[LookupCount] Array of Lookuplndex identifiers in GPOS-in increasing numerical
order

© ISO/IEC 2009 — All rights reserved

277


https://iecnorm.com/api/?name=e18e9488eaa01adc43fb415b99989571

ISO/IEC 14496-22:2009(E)

Justification Maximum table

A Justification Maximum table (JstfMax) consists of an array of Offsets to justification lookups (Lookup) and a

count of the defined lookups (Lookup). JstfMax lookups typically are located after the JstfMax table in the font
definition.

JstfMax tables have the same format as lookup tables and subtables in the GPOS table, but the JstftMax
lookups reside in the JSTF table and contain justification data only. The lookup data might specify a single
adjustment value for positioning all glyphs in the script, or it might specify more elaborate adjustments, such
as different values for different glyphs or special values for specific pairs of glyphs.

NOTE All GPOS lookup types except contextual positioning lookups may be defined in a JstfMax table.

JstfMax lookiup values are defined in GPOS ValueRecords and may be specified for any advance or
placement ppsition, whether horizontal or vertical. These values define the maximum shrinkage or extensjon

allowed per glyph. To justify text, a text-processing client may choose to adjust a glyph's positioning by ary
amount from zero (0) to the specified maximum.

Example 4 af the end of this clause shows a JstfMax table. It defines a justification lookup™o change the dize
of the word gpace glyph to extend line lengths.

JstfMax table
Type Name Description %\J
o\
uint16 LpokupCount Number of lookup Indices for this modification
Offset Lpokup[LookupCount] Array of Offsets to GPOS-type lookup ‘tables-from beginning of JstfMax table-

in design order

6.3.5.3 J$TF table examples

The rest of this clause describes examples;of all the JSTF table formats. All the examples reflect unique
parameters (lescribed below, but the samples provide a useful reference for building tables specific to other
situations.

The examplgs have three columns showing hex data, source, and comments.

Example 1: JSTF header table and JstfScriptRecord

Example 1 demonstrates how a script is defined in the JSTF Header with a JstfScriptRecord that identifies the
script and references its JstfScript table.

Example 1
Hex Data Source Comments
JSTFHeader
TheJSTFHeader JSTFHeader table definition
00010000 0x00010000 Version
0001 1 JstfScriptCount

JstfScriptRecord[0]
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74686169 "thai" JstfScriptTag

00oC ThaiScript Offset to JstfScript table

Example 2: JstfScript table, ExtenderGlyph table, JstfLangSysRecord, and JstfLangSys table

Example 2 shows a JstfScript table for the Arabic script and the tables it references. The DefdstfLangSys table
defines justification data to apply to the script in the absence of language-specific information. In the example,
the table lists two justification suggestions in priority order.

JstfYcript also supplies language-specific justification data for the Farsi language. The JstfLangSylsRecord
idenfjfies the language and references its JstfLangSys table. The FarsiJstfLangSys lists one-suggestion for
justifying Farsi text.
The ExtenderGlyph table in JstfScript lists the indices of all the extender glyphs used in'the script.
Example 2
N
Hex [ata Source Comments C)
R
JstfScript
ArabicScript JstfScript table definition
000G ArabicExtenders ExtenderGlyph
0012 ArabicDefJstfLangSys Offset to DefJstfLangSys\table
0001 1 JstfLangSysCount
JstfLangSysRecord[0]
50455220 "FAR" JstfltangSysTag
0018 FarsiJstfLangSys JstfLangSys
ExtenderGlyph
ArabjeExtenders ExtenderGlyph table definition
0002 2 GlyphCount
01D TatweelGlyphiD EXtenderGlypn[o]
01D4 LongTatweelGlyphID ExtenderGlyph[1]
JstfLangSys
ArabicDefJstfLangSys JstfLangSys table definition
0002 2 JstfPriorityCnt
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000A ArabicScriptJstfPriority1 Offset to JstfPriority[0] table
001E ArabicScriptJstfPriority2 Offset to JstfPriority[1] table
JstfLangSys
FarsiJstfLangSys JstfLangSys table definition
0001 IstfPriorityCnt
002C HarsiLangJstfPriority1 Offset to JstfPriority[0] table

Example 3: UstfPriority table, JstftGSUBModList table, and JstfGPOSModList table

Example 3 shows the JstfPriority and JstfModList table definitions for two justification'suggestions defined in
priority order. The first suggestion uses ligature substitution to shrink the lengths of text lines, and it extenfs
line lengths by replacing ligatures with their individual glyph components. Otherleokup actions are not
recommendgd at this priority level and are set to NULL. The associated JstfModList tables enable and disable
three substittion lookups.

The second puggestion enables glyph kerning to reduce line lenths and-disables glyph kerning to extend line
lengths. Each action uses three lookups. This suggestion also includes a JstfMax table to extend line lengths,
called Word$paceExpandMax, which is described in Example 4

Example 3
Hex
Source Comments
Data
JstfPhiority
USEnglishFirstJstfPriority JstfPriarity table definition

0028 Enabl@GSUBLookupsToShrink Offset to ShrinkageEnableGSUB JstfGSUBModList table

0000 NULL Offset to ShrinkageDisableGSUB JstfGSUBModList table
0000 NULL Offset to ShrinkageEnableGPOS JstftGPOSModList table
0000 NULL Offset to ShrinkageDisableGPOS JstfGPOSModList table
0000  NULL Offset to Shrinkage JstfMax table

0000 NULL Offset to ExtensionEnableGSUB, JstfGSUBModList table

0038 DisableGSUBLookupsToExtend Offset to ExtensionDisableGSUB JstfGSUBModList table
0000 NULL Offset to ExtensionEnableGPOS JstftGPOSModList table

0000 NULL Offset to ExtensionDisableGPOS JstfGPOSModList table
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0000  NULL Offset to Extension JstfMax table

JstfPriority

USEnglishSecondJstfPriority JstfPriority table definition
0000  NULL Offset to ShrinkageEnableGSUB JstfGSUBModList table
0000 NULL Offset to ShrinkageDisableGSUB JstftGSUBModList table
0000 NULL Offset to ShrinkageEnableGPOS JstftGPOSModList table

001C] DisableGPOSLookupsToShrink Offset to ShrinkageDisableGPOS JstfGPOSModList table

0000] NULL Offset to Shrinkage JstfMax table
0000f NULL Offset to ExtensionEnableGSUB JstfGSUBModL.ist table
0000f NULL Offset to ExtensionDisableGSUB JstfGSUBModList table

002C|] EnableGPOSLookupsToExtend Offset to ExtensionEnableGPOS.JstfGPOSModList table

0000 NULL Offset to ExtensionDisableGPOS JstfGPOSModList table
0000f NULL Offset to Extension\JstfMax table
JstfGSUBModList JstfGSUBModList table definition, enable three ligature substitution

EnableGSUBLookupsToShrink lgokups

0003| 3 LookupCount

002E| 46 LookupIndex[0]

0035 53 LookupIndex[1]

0063 99 LookupIndex[2]
JstfGPOSModList

DisableGPOSLookupsToShrink JstfGPOSModList table definition, disable three tight kerning lookups

0003 3 LookupCount
006C 108 LookupIndex[0]
006E 110 LookupIndex[1]
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0070 112 LookupIndex([2]

JstfGSUBModList JstfGSUBModList table definition, disable three ligature substitution

DisableGSUBLookupsToExtend lookups
0003 3 LookupCount
002E 46 LookupIndex[0]
0035 53 LookupIndex[1]
0063 99 LookupIndex([2]

JstiGPOSModList JstfGPOSModList table definition enable three tight kerning lookups

Enabl¢GPOSLookupsToExtend ' i '9 g ‘ookup
0003 3 LookupCount
006C 108 LookupIndex[0]
006E 110 LookupIndex([1]
0070 112 LookupIndex(2]
Example 4: UstfMax table
The JstfMax|table in Example 4 defines a lookup to expand the advance width of the word space glyph and
extend line lgngths. The lookup definition dstidentical to the SinglePos lookup type in the GPOS table althgugh
it is enabled [only when justifying text. Mhe ValueRecord in the WordSpaceExpand lookup subtable specifies
an XAdvance adjustment of 360 units, Which is the maximum value the font developer recommends for
acceptable text rendering. The text~processing client may implement the lookup using any value between|zero
and the maxjmum.
Example 4

\S
H
ex Soufce % Comments
Data
Z,
JstfMax
WordSpaceExpandMax JstfMax table definition

0001 1

0004 WordSpaceExpandLookup

Lookup
WordSpaceExpandLookup

282

LookupCount

Offset to Jstf Lookup[0] table

Jstf Lookup table definition
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0001

0008
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1 LookupType, SinglePos Lookup
0x0000 LookupFlag
1 SubTableCount

WordSpaceExpandSubtable Offset to Subtable[0], SinglePos subtable

0001
0008
0004

0168

0001
0001

0022

6.4

OFF
base
Regi
clien
ease

SinglePosFormat1
WordSpaceExpandSubtable SinglePos subtable definition

1 PosFormat

WordSpaceCoverage Offset to Coverage table

0x0004 ValueFormat, XAdvance only

360 Value XAdvance value in Jstf, this is a max,value, expand word space from

zero to this amount

CoverageFormat1

WordSpaceCoverage Coverage table definition
1 CoverageFormat

1 GlyphCount
WordSpaceGlyphID GlyphArray[0]

Layout tag registry

Layout tags are 4-byte character strings that identify the scripts, language systems, features
ines in a @FF Layout font. The registry establishes conventions for naming and using these {
stered tags have a specific meaning and convey precise information to developers and text-p
s of OFF Layout. Font developers are encouraged to use registered tags to assure compatib)
of’use across fonts, applications, and operating systems. Additional tags can be added to th

22:2009(E)

and

ags.
rocessing
lity and

e tag registry

wher

necessary.

6.4.1

Scripts tags

Script tags correspond to the contiguous character code ranges in Unicode.

All tags are 4-byte character strings composed of a limited set of ASCII characters in the 0x20-0x7E range. A
script tag can consist of four or fewer lowercase letters. If a script tag consists less than four lowercase letters,
the letters are followed by the requisite number of spaces (0x20), each consisting of a single byte.
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Script

Arabic

Armenian

Balinese

Bengali

Bengali v.2

Bopomofo

Braille

Buginese

Buhid

Byzantine Musi

Canadian Sylla

Carian

Cham

Cherokee

CJK Ideographi

Coptic

Cypriot Syllaba

Cyrillic

Default

Deseret

Devanagari

Devanagari v.2

284

Script Tag

arab

armn

bali

ics

O

heng
=

bng2

bopo

brai

bugi

buhd

byzm

cans

cari

cham

cher

hani

copt

cprt

Tyt

DFLT

dsrt

deva

dev2
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Ethiopic ethi
Georgian geor
Glagolitic glag
Gothic goth
Greel grek
Gujaréti guijr
Gujardti v.2 gjr2
Gurmukhi guru
Gurmykhi v.2 gur2
Hangul hang
Hangyl Jamo jamo
Hanuroo hano
Hebreiw hebr
Hiragqna kana
Javangse java
Kanngda knda
Kanngda v.2 knd2
Katakfna kana
Kayah fatt
Kharosthi khar
Khmer khmr
Lao lao
Latin latn
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Lepcha lepc
Limbu limb
Linear B linb
Lycian lyci
Lydian lydi
Malayalam mlym
Malayalam v.2 mim2
Mathematical Alphanumeric Symbols math
Mongolian mong
Musical Symbols musc
Myanmar mymr
New Tai Lue talu
N'Ko nko
Ogham ogam
Ol Chiki alck
Old Italic ital
Old Persian Cupeiform Xpeo
Oriya orya
Oriya v.2 ory2
Osmanya osma
Phags-pa phag
Phoenician phnx
Rejang ring
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Runic runr
Saurashtra saur
Shavian shaw
Sinhala sinh
Sumera-Akkadian Cuneiform XSUX
Sundgnese sund
Syloti [Nagri sylo
Syriag syrc
Tagalpg tglg
Tagbgnwa tagb
Tai Lg tale
Tamil taml
Tamil v.2 tml2
Telugyi telu
Telugti v.2 tel2
Thaarja thaa
Thai thai
Tibetgn tibt
Tifinagh tfng
Ugaritic Cuneiform ugar
Vai vai
Yi yi
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When the ScriptList table is searched for a script, and no entry is found, and there is an entry for the 'DFLT'
script, then this entry must be used. Furthermore, the Script table for the 'DFLT' script must have a non-NULL
DefaultLangSys and a LangSysCount equal to 0; in other words, there is only a default language for the

default script

6.4.2 Lang

uage tags

Language system tags identify the language systems supported in an OFF Layout font data. Windows
platform uses the standard language system tag names. What is meant by a "language system" in this context

is a set of typographic conventions for how text In a given script should be presented. Such conventions| may
be associatgd with particular languages, with particular genres of usage, with different publications, and’ pther
such factory. For example, particular glyph variants for certain characters may be required fer_particular
languages, gr for phonetic transcription or mathematical notation.
In principle, @ given set of conventions may be shared across multiple scenarios. For instance, two different
languages (perhaps unrelated) may happen to follow the same conventions. Language(system tags cgn be
registered on a perceived-need basis, however; as a result, there is no guarantee that.each tag represents a
distinct and |unique set of conventions. Tags can, however, be registered with the intent of representing
conventions |that apply to multiple languages. In such cases, the documented déscription for the tag should
reflect that intent.
It should alsp be noted that there may be more than one set of typographic‘conventions that apply to a given
language.
Therefore, in several respects, language system tags do not correspond in a one-to-one manner| with
languages. Even so, many registered tags are intended to represent typographic conventions for a particular
language. For cases in which a correlation exists between a tag and one or more languages, the language
identities arg documented here by reference to ISO 639-2 and\}SO 639-3.
If information is available to an application declaring theslanguage of text content, then the application| may
make use df that to select a default language systemr tag to be applied when displaying that text.| It is
preferable, However, to give users control over the choice of language system tag to be used. (Depending on
the applicatipn scenario, such control may be givef’to content authors, to content readers, or to both.)
NOTI|E: ISO 639-2 provides identifiers for individual languages as well as for certain collections of
langpiages. ISO 639-3 provides.identifiers for a far more comprehensive set of individual
langpiages, though not for collections. Entities in ISO 639 that are referenced here may include
any pf the individual languages)covered in ISO 639-2 or ISO 639-3, or to any of the collections
covered in ISO 639-2.
All tags are 4-byte character strings composed of a limited set of ASCII characters in the 0x20-0x7E rangeg. If
a language gystem tag consists of three or less lowercase letters, the letters are followed by the requisite
number of spaces (0x20)xeach consisting of a single byte.
Corresponding ISO 639 ID
Language System Language System Tag (If applicable)
Abaza ABA abg
Abkhazian ABK abk
Adyghe ADY ady
Afrikaans AFK afr
Afar AFR aar
Agaw AGW ahg
Alsatian ALS gsw
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Altai ALT atv, alt
Ambharic AMH amh
E::::r:it?otrzznscription — Americanist APPH

Arabic ARA ara
Aari ARI aiw
Arakafiese ARK mnv, Tmz, TKI
Assamese ASM asm
Athappskan ATH

Avar AVR ava
Awadhi AWA awa
Aymafa AYM aym
Azeri AZE aze
Badaga BAD bfq
Baghglkhandi BAG bfy
Balka BAL krc
Baule BAU bci
Berber BBR

Bench BCH bcq
Bible Cree BCR

Belaryssian BEL bel
Bembp BEM bem
Benggli BEN ben
Bulgafian BGR bul
Bhili BHI bhi
Bhojpuri BHO bho
Bikol BIK bik
Bilen BIL byn
Blackfoot BKF bla
Balochi BLI bal
Balante BLN bjt, ble
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Balti BLT bft
Bambara BMB bam
Bamileke BML

Bosnian BOS bos
Breton BRE bre
Brahui BRH brh
Braj Bhasha BRI bra
Burmese BRM mya
Bashkir BSH bak
Beti BTI btb
Catalan CAT cat
Cebuano CEB ceb
Chechen CHE che
Chaha Gurage CHG sgw
Chattisgarhi CHH hne
Chichewa CHI nya
Chukchi CHK ckt
Chipewyan CHP chp
Cherokee CHR chr
Chuvash CHU chv
Comorian CMR swb, wic, wni, zdj
Coptic COP cop
Cree CRE cre
Carrier CRR crx, caf
Crimean Tatar CRT crh
Church Slavonic CSL chu
Czech CSY ces
Danish DAN dan
Dargwa DAR dar
Woods Cree DCR cwd
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German DEU deu
Dogri DGR doi
Dhivehi DHV (deprecated) dv
Dhivehi DIV div
Djerma DJR dje
Dangme DNG ada
Dinka DNK din
Dari DRI prs
Dunggn DUN dng
Dzongkha DZN dzo
Ebira EBI igb
Eastefn Cree ECR crj, crl
Edo EDO bin
Efik EFI efi
GreeK ELL ell
Engligh ENG eng
Erzya ERZ myv
Spanigh ESP spa
Estonfan ETI est
Basqye EUQ eus
EvenKi EVK evn
Even EVN eve
Ewe EWE ewe
French Antillean FAN acf
Farsi FAR fas
Finnish FIN fin
Fijian FJI fiji
Flemish FLE

Forest Nenets FNE enf
Fon FON fon
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Faroese FOS fao
French FRA fra
Frisian FRI fry
Friulian FRL fur
Futa FTA fuf
Fulani FUL ful
Ga GAD gaa
Gaelic GAE gla
Gagauz GAG gag
Galician GAL glg
Garshuni GAR

Garhwali GAW gbm
Ge'ez GEZ gez
Gilyak GIL niy
Gumuz GMz guk
Gondi GON gon
Greenlandic GRN kal
Garo GRO grt
Guarani GUA grn
Gujarati GUJ auj
Haitian HAI hat
Halam HAL flm
Harauti HAR hoj
Hausa HAU hau
Hawaiin HAW haw
Hammer-Banna HBN amf
Hiligaynon HIL hil
Hindi HIN hin
High Mari HMA mrj
Hindko HND hno
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Ho HO hoc
Harari HRI har
Croatian HRV hrv
Hungarian HUN hun
Armenian HYE hye
Igbo IBO ibo
ljo 1JO ijc
llokanp ILO ilo
Indongsian IND ind
Ingus ING inh
Inuktitut INU iku
Phonatic transcription — IPA conventions IPPH

Irish IRI gle
Irish Tjraditional IRT gle
Icelandic ISL isl
Inari §ami ISM smn
Italian; ITA ita
Hebreiw IWR heb
Javangse JAV jav
Yiddigh Jil yid
Japanese JAN jpn
Judezmo JuD lad
Jula JUL dyu
Kabarfdian KAB kbd
Kachchi KAC kfr
Kalenjin KAL kin
Kannada KAN kan
Karachay KAR krc
Georgian KAT kat
Kazakh KAZ kaz
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Kebena KEB ktb
Khutsuri Georgian KGE kat
Khakass KHA kjh
Khanty-Kazim KHK kca
Khmer KHM khm
Khanty-Shurishkar KHS kca
Khanty-Vakhi KHV kca
Khowar KHW khw
Kikuyu KIK kik
Kirghiz KIR kir
Kisii KIS kgs, kss
Kokni KKN kex
Kalmyk KLM xal
Kamba KMB kam
Kumaoni KMN kfy
Komo KMO kmw
Komso KMS kxc
Kanuri KNR kau
Kodagu KOD kfa
Korean Old Hangul KOH okm
Konkani KOK kok
Kikongo KON ktu
Komi-Permyak KOP koi
Korean KOR kor
Komi-Zyrian KOz kpv
Kpelle KPL kpe
Krio KRI kri
Karakalpak KRK kaa
Karelian KRL krl
Karaim KRM kdr
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Karen KRN kar
Koorete KRT kay
Kashmiri KSH kas
Khasi KSI kha
Kildin Sami KSM sjd
Kui KUI kxu
Kulvi KUL kfx
Kumy/| KUM kum
Kurdigh KUR kur
Kurukh KUU kru
Kuy KUY kdt
Koryal KYK kpy
Ladin LAD el
Lahuli LAH bfu
Lak LAK Ibe
Lambani LAM Imn
Lao LAO lao
Latin LAT lat
Laz LAZ lzz
L-Cre¢ LCR crm
Ladakhi LDK Ibj
Lezgi LEZ lez
Lingalp LIN lin
Low Mari LMA mhr
Limbu LMB lif
Lomwe LMW ngl
Lower Sorbian LSB dsb
Lule Sami LSM smj
Lithuanian LTH lit
Luxembourgish LTZ Itz
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Luba LUB lua, lub
Luganda LUG lug
Luhya LUH luy
Luo LUO luo
Latvian LVI lav
Majang MAJ mpe
Makua MAK vmw
Malayalam Traditional MAL mal
Mansi MAN mns
Mapudungun MAP arn
Marathi MAR mar
Marwari MAW mwr
Mbundu MBN kmb
Manchu MCH mac
Moose Cree MCR crm
Mende MDE men
Me'en MEN mym
Mizo MiZz lus
Macedonian MKD mkd
Male MLE mdy
Malagasy MLG mlg
Malinke MLN miq
Malayalam Ref¢rmed MLR mal
Malay MLY msa
Mandinka MND mnk
Mongolian MNG mon
Manipuri MNI mni
Maninka MNK man
Manx Gaelic MNX glv
Mohawk MOH mho
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Moksha MOK mdf
Moldavian MOL mol
Mon MON mnw
Moroccan MOR

Maori MRI mri
Maithili MTH mai
Maltege MTS mit
Mundari MUN unr
NagajAssamese NAG nag
Nanai NAN gld
Naskdpi NAS nsk
N-Crep NCR cswW
Ndebgle NDB nde, ndl
Ndonga NDG ndo
Nepal NEP nep
Newafi NEW new
Nagarj NGR

Norwgy House Cree NHC csw
Nisi NIS dap
Niueah NIU niu
Nkole NKL nyn
N'Ko NKO ngo
Dutch NLD nid
Nogai NOG nog
Norwegian NOR nob
Northern Sami NSM sme
Northern Tai NTA nod
Esperanto NTO epo
Nynorsk NYN nno
Occitan OCI ocCi
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Oji-Cree OCR ojs

Ojibway OoJB oji

Oriya ORI ori

Oromo ORO orm

Ossetian 0SS 0ss

Palestinian Aramaic PAA sam

Pali PAL pli

Punjabi PAN pan

Palpa PAP plp

Pashto PAS pus

Polytonic GreekK PGR ell

Filipino PIL fil

Palaung PLG pce, rbb, pll

Polish PLK pal

Provencal PRO pro

Portuguese PTG por
bgr, cnh, cnw, czt, sez, tcp,

ctin an o, i, i ek, o,
mwg, cbl, cnb, csh

Rajasthani RAJ raj

R-Cree RCR atj

Russian Buriat RBU bxr

Riang RIA ria

Rhaeto-Romanic RMS roh

Romanian ROM ron

Romany ROY rom

Rusyn RSY rue

Ruanda RUA kin

Russian RUS rus

Sadri SAD sck

Sanskrit SAN san
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Santali SAT sat
Sayisi SAY chp
Sekota SEK xan
Selkup SEL sel
Sango SGO sag
Shan SHN shn
Sibe SIB sjo
Sidamo SID sid
Silte Gurage SIG xst
Skolt pami SKS sms
Slova SKY slk
Slave SLA scs
Slovefian SLV sly
Somali SML som
Samopn SMO smo
Sena SNA she
Sindh SND snd
Sinhalese SNH sin
Soninke SNK snk
Sodo [Gurage SOG gru
Sotho SOT nso, sot
Albanfan SQl gsw
Serbign SRB srp
Saraili SRK skr
Serer SRR srr
South Slavey SSL xsl
Southern Sami SSM sma
Suri SUR suq
Svan SVA sva
Swedish SVE swe
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Swadaya Aramaic SWA aii
Swahili SWK swa
Swazi Swz SSW
Sutu SXT ngo
Syriac SYR syr
Tabasaran TAB tab
Tajiki TAJ tgk
Tamil TAM tam
Tatar TAT tat
TH-Cree TCR cwd
Telugu TEL tel
Tongan TGN ton
Tigre TGR tig
Tigrinya TGY tir
Thai THA tha
Tahitian THT tah
Tibetan TIB bod
Turkmen TKM tuk
Temne TMN tem
Tswana TNA tsn
Tundra Nenets TNE enh
Tonga TNG toi
Todo TOD xal
Turkish TRK tur
Tsonga TSG tso
Turoyo Aramaic TUA tru
Tulu TUL tcy
Tuvin TUV tyv
Twi TWI aka
Udmurt ubM udm
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Ukrainian UKR ukr
Urdu URD urd
Upper Sorbian USB hsb
Uyghur uYyG uig
Uzbek uzB uzb
Venda VEN ven
Vietngmese VIT vie
Wa WA wbm
Wagd WAG wbr
West-Cree WCR crk
Welsh WEL cym
Wolof WLF wol
Tai Lye XBD Khb
Xhoss XHS xho
Yakut YAK sah
Yorubp YBA yor
Y-Crep YCR

Yi Clapsic Yi€

Yi Moglern YIM iii
Chinege Hong Kong ZHH zho
Chinepe Phonetic ZHP zho
Chinepe Simplified ZHS zho
Chinepe Traditional ZHT zho
Zands ZND zne
Zulu ZUL zul

6.4.3 Feature tags

Features provide information about how to use the glyphs in a font to render a script or language. For example,
an Arabic font might have a feature for substituting initial glyph forms, and a Kanji font might have a feature for
positioning glyphs vertically. All OFF Layout features define data for glyph substitution, glyph positioning,

or both.

Each OFF Layout feature has a feature tag that identifies its typographic function and effects. By examining a
feature's tag, a text-processing client can determine what a feature does and decide whether to implement it.
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All tags are 4-byte character strings composed of a limited set of ASCII characters in the 0x20-0x7E range.
Windows platform-registered feature tags use four lowercase letters. For instance, the "mark" feature
manages the placement of diacritical marks, and the "swsh" feature renders swash glyphs.

A feature definition may not provide all the information required to properly implement glyph substitution or
positioning actions. In many cases, a text-processing client may need to supply additional data. For example,
the function of the "init" feature is to provide initial glyph forms. Nothing in the feature's lookup tables indicates
when or where to apply this feature during text processing. To correctly use the "init" feature in Arabic text
where initial glyph forms appear at the beginning of words, text-processing clients must be able to identify the
first glyph position in each word before making the glyph substitution. In all cases, the text-processing client is
responsible for applying, combining, and arbitrating among features and rendering the result.

The tag spac
numbers, is
example, the
marks.

e defined by tags consisting of four uppercase letters (A-Z) with no punctuation, spaces, ar

feature tag "PKRN" might designate a private feature that may be used to kern punctuation

NOTE There is no guarantee the compatibility or usability of private features, and it cannot be énsured that tw

vendors will n

This Tag Re
purposes on
fonts, and fo

bt choose the same tag for a private feature.

histry describes all the OFF Layout features. Lookup information is previded for reference
y; the set of lookups used to implement a feature will vary across system platforms, applicati
ht developers.

6.4.3.1 Feature tag list

Registered

The features

Feature Tag
‘aalt'

‘abvf'

‘abvm'

‘abvs'

‘afrc’

‘akhn’

‘biwf'

‘blwm’

features
listed below are sorted in alphabetical orderby tag name.

Friendly Name

Access All Alternates
Above-base Forms
Above-base MarK Positioning
Above-base.Substitutions
Alternatiye Fractions
Akhands

Below-base Forms

Below-base Mark Positioning

eserved as a vendor space. Font vendors may use such tags to identify private features.Foi

b font

bns,

'blws'
‘calt'
‘case’
‘ccmp’
‘cfar'
‘cjct’

‘clig'

302

Below-base Substitutions
Contextual Alternates
Case-Sensitive Forms

Glyph Composition / Decomposition
Conjunct Form After Ro

Conjunct Forms

Contextual Ligatures
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‘cpct’ Centered CJK Punctuation
'cpsp’ Capital Spacing

‘cswh' Contextual Swash

‘curs' Cursive Positioning
'cv01-cv99' Character Variants

'c2pc’ Petite Capitals From Capitals
'c2sc' Small Capitals From Capials
'dist’ Distances

'dlig' Discretionary Ligatures
‘dnom Denominators

‘expt' Expert Forms

'falt' Final Glyph on Line Alternates
'fin2' Terminal Forms #2

'fin3' Terminal Forms #3

'fina' Terminal Forms

‘frac’ Fractions

‘fwid' Full Widths

'half' Half Forms

'haln’ Halant Forms

'halt' Alternate Half Widths

'hist' Historical Korms

'hkna’ Horizontal Kana Alternates
'hlig' Historical Ligatures

'hngl' Hangul

'hojo’ Hojo Kanji Forms (JIS X 0212-1990 Kanji Forms)
'hwid"' Half Widths

init' Tnitiar Forms

'isol' Isolated Forms

‘ital' Italics

jalt’ Justification Alternates

'ip78' JIS78 Forms

'jp83' JIS83 Forms

'jp90’ JIS90 Forms
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P04

'kern'
'Ifbd’
'liga’
'limo’
'Inum’
'locl'
ltra’
Itrm"
‘'mark'’
'med2'
‘'medi’
'mgrk’
‘mkmk’
‘'mset'
‘nalt'
‘nick’
'nukt'
‘numr'
‘onum'’
‘opbd'
‘ordn’
‘ornm'’
'palt’
‘ocap'
'pkna’
'pnum’
'pref'
'pres’
'pstf’
'psts’

"pwid'

304

JIS2004 Forms

Kerning
Left Bounds
Standard Ligatures

Leading Jamo Forms

Tining Figares

Localized Forms

Left-to-right glyph alternates
Left-to-right mirrored forms
Mark Positioning

Medial Forms #2

Medial Forms

Mathematical Greek

Mark to Mark Positioning
Mark Positioning via Substitution
Alternate Annotation Forms
NLC Kaniji Forms

Nukta Forms

Numerators

Oldstyle Figures

Optical Bounds

Ordinals

Ornaments

Proportional Alternate Widths

Petite Capitals

Proportional Kana
Proportional Figures
Pre-Base Forms
Pre-base Substitutions
Post-base Forms
Post-base Substitutions

Proportional Widths
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‘qwid' Quarter Widths
'rand’ Randomize

rkrf' Rakar Forms

'rlig' Required Ligatures
'rphf' Reph Forms

'rtbd’ Right Bounds

tla’ Right-to-1eTt anernates
"rtim’ Right-to-left mirrored forms
'ruby’ Ruby Notation Forms
'salt' Stylistic Alternates
'sinf' Scientific Inferiors
'size’ Optical size

'smcp Small Capitals
'smpl’ Simplified Forms
'ss01' Stylistic Set 1
'ss02' Stylistic Set 2
'ss03' Stylistic Set 3
'ss04' Stylistic Set 4
'ss05' Stylistic Set 5
'ss06' Stylistic Set 6
'ss07' Stylistic Setw7
'ss08' Stylistic Set 8
'ss09' Stylistic Set 9
'ss10' Stylistic Set 10
'ss11" Stylistic Set 11
'ss12' Stylistic Set 12
'ss13' Stylistic Set 13
'ss14' Stylistic Set 14
'ss15' Stylistic Set 15
'ss16' Stylistic Set 16
'ss17' Stylistic Set 17
'ss18' Stylistic Set 18
'ss19' Stylistic Set 19
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'ss20' Stylistic Set 20

'subs’ Subscript

'sups’ Superscript

'swsh' Swash

'titl" Titling

'tjimo’ Trailing Jamo Forms

‘tham' Traditional Name Forms

‘tnum' Tabular Figures

‘trad' Traditional Forms

‘twid' Third Widths

'unic' Unicase

‘valt' Alternate Vertical Metrics

'vatu' Vattu Variants

‘vert' Vertical Writing

‘vhal' Alternate Vertical Half Metrics

'vjmo' Vowel Jamo Forms

‘vkna' Vertical Kana Alternates

‘vkrn' Vertical Kerning

‘'vpal' Proportional Alternate Vertical Metrics
'vrt2' Vertical Alternates and Rotation

‘zero' Slashed Zero

6.4.3.2 Feature descriptions)and implementations
Tag: 'aalt'

Friendly nanpe: Aceess All Alternates

Function: This.féature makes all variations of a selected character accessible. This serves several purposes:
An applicatiommay notsupport the feature by which the desited glyph would normaity be accessed; the user

may need a glyph outside the context supported by the normal substitution, or the user may not know what
feature produces the desired glyph. Since many-to-one substitutions are not covered, ligatures would not
appear in this table unless they were variant forms of another ligature.

Example: A user inputs the P in Poetica, and is presented with a choice of the four standard capital forms, the
eight swash capital forms, the initial capital form and the small capital form.

Recommended implementation: The aalt table groups glyphs into semantic units. These units include the
glyph which represents the default form for the underlying Unicode value stored by the application. While
many of these substitutions are one-to-one (GSUB lookup type 1), others require a selection from a set
(GSUB lookup type 3). The manufacturer may choose to build two tables (one for each lookup type) or only
one which uses lookup type 3 for all substitutions. As in any one-from-many substitution, alternates present in
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more than one face should be ordered consistently across a family, so that those alternates can work correctly
when switching between family members. This feature should be ordered first in the font, to take precedence
over other features.

Application interface: The application determines the GID for the default form of a given character (Unicode
value with no features applied). It then checks to see whether the GID is found in the aalt coverage table. If so,
the application passes this value to the feature table and gets back the GIDs in the associated group.

Ul suggestion: While most one-from-many substitution features can be applied globally with reasonable
results, aalt is not designed to support this use. The application should indicate to the user which glyphs in the
user's document have aIternatlve forms (| e WhICh are in the coverage tabIe for aalt). When the user selects

aches. The
application may assume that the first glyph in a set is the preferred form, so the font developer.should order

them accordingly. When only one alternate exists, this feature could toggle directly between the alternate and
defadlt forms.

Scrigt/language sensitivity: None.

Featlire interaction: This feature may be used in combination with other features.

Tag:|'abvf'
Friendly name: Above-base Forms
Fundtion: Substitutes the above-base form of a vowel.

Example: In complex scripts like Khmer, the vowel OE_must be split into a pre-base form and an gbove-base
form| The above-base form of OE would be substituted.to form the correct piece of the letter that is displayed
above the base consonant.

Recammended implementation: This feature substitutes the GID for OE with the above part of thel glyph
(GSUB lookup type 1).

Application interface: In a sequence where a split vowel with an above form is used, the applicatign must
insert the pre-base glyph into the correct location and then apply the above-base form feature. The application
gets back the GID for the correct.form for the piece that is placed above the base glyph. The application may
also choose to position this glyphif required, after this feature is called.

Ul syggestion: This feature should be on by default.
Scrigt/language sensitivity: Required in Khmer script.

Featlre interaction: This feature overrides the results of all other features.

Tag:|'abym’

Friendly name: Above-base Mark Positioning
Function: Positions marks above base glyphs.

Example: In complex scripts like Devanagari (Indic), the Anuswar needs to be positioned above the base
glyph. This base glyph can be a base consonant or conjunct. The base glyph and the presence/absence of
other marks above the base glyph decides the location of the Anuswar, so that they do not overlap each other.

Recommended implementation: The abvm table provides positioning information (x,y) to enable mark
positioning (GPOS lookup type 4, 5).

Application interface: The application must define the GIDs of the base glyphs above which marks need to be
positioned, and the marks themselves. If these are located in the coverage table, the application passes the
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sequence to the abvm table and gets the positioning values (x,y) or positioning adjustments for the mark in
return.

Ul suggestion: This feature should be on by default.
Script/language sensitivity: Required in Indic scripts.

Feature interaction: Can be used to position default marks; or those that have been selected from a number of
alternates based on contextual requirement using a feature like abvs.

Tag: 'abvs'

Friendly nanle: Above-base Substitutions
Function: Substitutes a ligature for a base glyph and mark that's above it.

Example: In complex scripts like Kannada (Indic), the vowel sign for the vowel | which a mark/is positiongd
above base fonsonants. This mark combines with the consonant Ga to form a ligature.

Recommended implementation: Lookups for this feature map each sequence of consonant and vowel sigh to
the corresponding ligature in the font (GSUB lookup type 4).

[

Application ipterface: The application must define the GIDs of the base glyphs*and the mark that combine
with it to form a ligature. The application passes the sequence to the abvst‘table. If these are located in th
coverage table, it gets the GID for the ligature in return.

w

Ul suggestiojn: This feature should be on by default.
Script/language sensitivity: Required in Indic scripts.

Feature intefaction: None.

Tag: 'afrc'

Friendly namye: Alternative Fractions
Function: Rgplaces figures separated by a-slash with an alternative form.
Example: The user enters 3/4 in ajrecipe and get the threequarters nut fraction.

Recommended implementation._The afrc table maps sets of figures separated by slash (U+002F) or fraction
(U+2044) chiracters to corresponding fraction glyphs in the font (GSUB lookup type 4).

Application ipterface: Ahe application must define the full sequence of GIDs to be replaced. When the full
sequence is [found_in.the frac coverage table, the application passes the sequence to the afrc table and gg¢ts a
new GID in rneturn.

ul Suggesti In-This feature should be off hy default.

Script/language sensitivity: None.

Feature interaction: This feature overrides the results of all other features.

Tag: 'akhn’
Friendly name: Akhand

Function: Preferentially substitutes a sequence of characters with a ligature. This substitution is done
irrespective of any characters that may precede or follow the sequence.
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Example: In Devanagari script, the form Kssa is considered an Akhand character (meaning unbreakable), and
the sequence Ka, Halant, Ssa should always produce the ligature Kssa, irrespective of characters that
precede/follow the above given sequence.

Recommended implementation: This feature maps the sequences for generating Akhands defined in the given
script, to the ligature they form (GSUB lookup type 4).

Application interface: The application passes the full sequence of GIDs. If these are located in the coverage

table

of the Akhand table, the application gets back the GID for the akhand ligature in return.

Ul suggestion: In recommended usage, this feature triggers substitutions that are required for correct display
of the given script. It should be applied in the appropriate contexts, as determined by script-specific
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t/language sensitivity: Required in most Indic scripts.

Ure interaction: This feature is used in conjunction with certain other features to dérive requ
scripts. The application is expected to process this feature and certain other features in ar

to obtain the correct set of basic forms: nukt, akhn, rphf, rkrf, pref, blwf, half, pstf
ptionary features for optional typographic effects may also be applied. Lookups for such
res should be processed after lookups for this feature have been processed.

‘blwf'
dly name: Below-base Forms
tion: Substitutes the below-base form of a consonant in/conjuncts.

nple: In complex scripts like Oriya (Indic), the consonant Va has a below-base form that is us
rate conjuncts. Given a sequence Gha, Virama (Halant), Va; the below-base form of Va woul
lituted to form the conjunct GhVa.

mmended Implementation: This feature substitutes the GID sequence of virama (halant) f
bnant; by the GID of the below base form*of the consonant (GSUB lookup type 4).

cation interface: In a conjunct formation sequence, if a consonant is identified as having a be
the application gets back the GID-for this. The application may also choose to position this g
red, after this feature is called:

ggestion: In recommended usage, this feature triggers substitutions that are required for cd
e given script. It should be applied in the appropriate contexts, as determined by §
pssing. Control of thefeature should not generally be exposed to the user.

t/language seansitivity: Required in a number of Indic scripts.

Ure interaction: This feature is used in conjunction with certain other features to derive requ
and Indic-related scripts. For Indic scripts, the application is expected to process this featur
features in an appropriate order to obtain the correct set of basic forms: nukt, akhn, rphf, rl

red forms of
appropriate
cjct. Other
discretionary

bd to
d be

bllowed by a

ow base
lyph if

rrect display
cript-specific

red forms of
and certain
rf, pref, biwf,
Lookups for

such

Tag:

pstf, cjct. Other discretionary features for optional typographic effects may also be applied.

‘blwm'’

Friendly name: Below-base Mark Positioning

Function: Positions marks below base glyphs.

d.

Example: In complex scripts like Gujarati (Indic), the vowel sign U needs to be positioned below base
consonant/conjuncts that form the base glyph. This position can vary depending on the base glyph, as well as
the presence/absence of other marks below the base glyph.
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Recommended implementation: The blwm table provides positioning information (x,y) to enable mark
positioning (GPOS lookup type 4, 5).

Application interface: The application must define the GIDs of the base glyphs below which marks need to be
positioned, and the marks themselves. If these are located in the coverage table, the application passes the
sequence to the blwm table and gets the positioning values (x,y) or positioning adjustments for the mark in
return.

Ul suggestion: This feature should be on by default.

Script/language sensitivity: Required in Indic scripts.

Feature intefaction: Can be used to position default marks; or those that have been selected from a number of
alternates bgsed on contextual requirement using a feature like blws.
Tag: "blws"
Friendly nane: Below-base Substitutions

Function: Prpduces ligatures that comprise of base glyph and below-base forms.
Example: In the Malayalam script (Indic), the conjunct Kla, requires a ligature which is formed using the base
glyph Ka andl the below-base form of consonant La. This feature can also be used to substitute ligatures

formed using base glyphs and below base matras in Indic scripts.

Recommended implementation: The blws table maps the identified conjunct forming sequences; or
consonant vpwel sign sequences; to their ligatures (GSUB lookup/type 4).

Application ipterface: For GIDs found in the blws coverage table, the application passes the sequence of
GIDs to the fable, and gets back the GID for the ligature.

Ul suggestiojn: This feature should be on by default.
Script/language sensitivity: Required in Indic scripts.

Feature intefaction: This feature overrides the'results of all other features.

Tag: 'calt’

Friendly nanpe: ContextualsAlternates

Function: In pecified-situations, replaces default glyphs with alternate forms which provide better joining
behavior. Uged in script typefaces which are designed to have some or all of their glyphs join.

Example: In [Caflisch Script, o is replaced by o.alt2 when followed by an ascending letterform.

Recommended implementation: The calt table specifies the context in which each substitution occurs, and
maps one or more default glyphs to replacement glyphs (GSUB lookup type 6).

Application interface: The application passes sequences of GIDs to the feature table, and gets back new GIDs.
Full sequences must be passed.

Ul suggestion: This feature should be active by default.
Script/language sensitivity: Not applicable to ideographic scripts.

Feature interaction: This feature may be used in combination with other substitution (GSUB) features, whose
results it may override.
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Tag: 'case’
Friendly name: Case-Sensitive Forms

Function: Shifts various punctuation marks up to a position that works better with all-capital sequences or sets
of lining figures; also changes oldstyle figures to lining figures. By default, glyphs in a text face are designed to
work with lowercase characters. Some characters should be shifted vertically to fit the higher visual center of
all-capital or lining text. Also, lining figures are the same height (or close to it) as capitals, and fit much better
with all-capital text.

Example: The user selects a block of text and applies this feature. The dashes, bracketing characters,
guillemet quotes and the like shift up to match the capitals, and oldstyle figures change to lining figures.

Recqmmended implementation: The font may implement this change by substituting different@lyphs (GSUB
lookup type 1) or by repositioning the original glyphs (GPOS lookup type 1).

Application interface: The application queries whether specific GIDs are found in the coyerage table for the
caselfeature. If so, it passes these IDs to the table and gets back either new GIDs orpositional adjustments
(XPlacement and YPlacement).

Ul syggestion: It would be good to apply this feature (or turn it off) by default when the user changes case on
a sequence of more than one character. Applications could also detect words consisting only of capitals, and
apply this feature based on user preference settings.

Scrigt/language sensitivity: Applies only to European scripts; partictlarly prominent in Spanish-language
setting.

Featlire interaction: This feature overrides the results of other features affecting the figures (e.g. onum and
tnun).

Tag:|"ccmp”
Friendly name: Glyph Composition/Decompesition

Fundtion: To minimize the number of glyph alternates, it is sometimes desired to decompose a character into
two glyphs. Additionally, it may be preferable to compose two characters into a single glyph for better glyph
procgssing. This feature permits. such composition/decompostion. The feature should be processgd as the
first fieature processed, and should be processed only when it is called.

Example: In Syriac, the character 0x0732 is a combining mark that has a dot above AND a dot bejJow the base
character. To avoid multiple glyph variants to fit all base glyphs, the character is decomposed into[two
glyphs...a dot above ‘and a dot below. These two glyphs can then be correctly placed using GPOS. In Arabic it
mightt be preferred.to ‘combine the shadda with fatha (0x0651, 0x064E) into a ligature before procgssing
shapes. This allows the font vendor to do special handling of the mark combination when doing fufther
procgssing without requiring larger contextual rules.

Recammended implementation: The cecmp table maps the character sequence to its corresponding ligature
(GSWB:ookup t 4) or string of glyph B lookup t 2). When usin B lookup t 4| sequences
that are made up of larger number of glyphs must be placed before those that require fewer glyphs.

Application interface: For GIDs found in the ccmp coverage table, the application passes the sequence of
GIDs to the table, and gets back the GID for the ligature, or GIDs for the multiple substitution.

Ul suggestion: This feature should be on by default.
Script/language sensitivity: None.

Feature interaction: This feature needs to be implemented prior to any other feature.
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Tag: 'cfar'

Friendly name: Conjunct Form After Ro

Function: Substitutes alternate below-base or post-base forms in Khmer script when occurring after conjoined
Ro (“Coeng Ra”).

In Khmer script, the conjoined form of Ro re-orders to the left of the base consonant. It wraps under the base
consonant, however, and so can interact typographically with below-base or post-base conjoined consonant
and vowel forms. After the application has re-ordered the glyph for the conjoined Ro, it is no longer in the
immediate context of glyphs for below-base or post-base forms. The application can detect this and apply this
feature over[the range for the below-base and post-base conjoining forms, friggering lookups to substitute
alternate belpw-base or past-base forms as may be needed.

Example: Injthe Khmer script, Coeng Ro is denoted by a pre-base conjoining form, and Coeng,Yo is denoted
by a post-base conjoining form, but in both cases part of the form wraps under the base. The consgnant
cluster TRY¢ is denoted with an alternate form of Coeng Ya that descends lower so_that'it does not cpllide
below the bgse with the Coeng Ro.

Recommended implementation: The cfar table maps below-base or postbase conjoining form intp an
alternate forin (GSUB lookup type 1).

Application interface: For substitutions defined in the cfar table, the application passes the GID to the [table
and gets bark the GID for an alternate form. The application s expected to apply this feature if a syflable
contains a Coeng Ra followed by other conjoining consonants:orvowels.

Ul suggestign: In recommended usage, this feature triggers substitutions that are required for correct display
of the given script. It should be applied in the tappropriate contexts, as determined by script-spgcific
processing. Control of the feature should not generally be exposed to the user.

Script/language sensitivity: Required in Khimer scripts.

Feature intefaction: This featuresis'used in conjunction with certain other features to derive required forms of
Khmer scripf. Other discretionary features for optional typographic effects may also be applied. Lookups for
such discretipnary features should be processed after lookups for this feature have been processed.

Tag: ‘cjct'

Friendly name: Conjunct Forms

Function: Produces conjunct forms of consonants in Indic scripts. This is similar to the Akhands feature, but is
applied at a different sequential point in the process of shaping an Indic syllable.

Indic scripts are associated with conjoining-consonant behaviors, such as the use of “half” forms. Some
consonants may not have half forms and not exhibit conjoining behavior when combined with certain
consonants, yet may conjoin as ligature forms with other consonants. Whether a given pair of consonants
conjoins may impact other shaping behaviors for a syllable, such as where a re-ordering vowel mark or reph is
placed. The Conjunct Forms feature can be used at a point in the shaping process immediately before final re-
ordering such that the application can determine whether a re-ordering vowel or reph is placed in relation to
the consonants.
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More generally, the Akhands feature and Conjunct Forms feature can be used at two points in the shaping of
an Indic syllable, together with other features such as Half Forms and Below Forms applied in between,
providing the font developer with flexibility in how the shapes for Indic syllables are derived from the default
glyphs for the character sequence.

Example: In Hindi (Devanagari script), the consonant cluster DGa is denoted with a conjunct ligature form.

Recommended implementation: The cjct table maps the sequence of a consonant (the nominal form) followed
by a virama (halant) followed by a second consonant (the nominal form or a half form) to the corresponding
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Application interface: For sets of GIDs found in the clig coverage table, the application passes the sequence
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Ds to the table and gets back a single new GID. Full sequences must be passed.

This may include a change of character code. Besides the original character code, the applicatio

the code for the new character.

Ul suggestion: This feature should be active by default.

Script/language sensitivity: Applies to virtually all scripts.

n should store

Feature interaction: This feature may be used in combination with other substitution (GSUB) features, whose

resul

ts it may override. See also dlig.
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Tag: 'cpct’

Friendly name: Centered CJK Punctuation

Function: Centers specific punctuation marks for those fonts that do not include centered and non-centered

forms.

Example: The user may invoke this feature in a Chinese font to get centered punctuation in case it is desired.

Examples ir
respectively.

Recommeng
glyphs (GPQ

Application i
and gets bag

Ul suggestio

ol L. anng . aonno - — PET . L : . I TR — WP —
IUUc UTOUUT dliu UToUULZ, TNCIUUINY tiIelh vertuldl vdlialits, spelllitdally UTIL T 1T alld U™

ed implementation: The font specifies X- and Y-axis adjustments for a small numbef of full-
S lookup type 1).

hterface: For GIDs found in the cpct coverage table, the application passes the GIDs to the
k positional adjustments (XPlacement, XAdvance, YPlacement and/YAdvance).

n: This feature would be off by default.

Script/language sensitivity: Used primarily in Chinese fonts.

Feature inte
halt, palt, twi

Tag: 'cpsp'

action: This feature is mutually exclusive withyall other glyph-width features (e.g. tnum, fwid,
d), which should be turned off when it's applied.

Friendly name: Capital Spacing

Function: Gl

bbally adjusts inter-glyph spacing for all-capital text. Most typefaces contain capitals and

lowercase characters, and the capitals are positioned to work with the lowercase. When capitals are used

words, they
monospaced
letterspacing

Example: Th

Recommend

need more space between them for legibility and esthetics. This feature would not apply to
designs. Of course the user may want to override this behavior in order to do more pronoun
for esthetic reasons.

e user séts a title in all caps, and the Capital Spacing feature opens the spacing.

ed-implementation: The cpsp table stores alternate advance widths for the capital letters cov

RE12,

idth

table

hwid,

for

ced

bred,

generally ing

reasing them by a uniform percentage (GPOS lookup type 1).

Application interface: For GIDs found in the cpsp coverage table, the application passes a sequence of GIDs
to the cpsp table and gets back a set of XPlacement and XAdvance adjustments. The application may rely on
the user to apply this feature (e.g., by selecting text for a change to all-caps) or apply its own heuristics for
recognizing words consisting of capitals.

Ul suggestion: This feature should be on by default. Applications may want to allow the user to respecify the

percentage t

o fit individual tastes and functions.

Script/language sensitivity: Should not be used in connecting scripts (e.g. most Arabic).

Feature interaction: May be used in addition to any other feature.

NOTE

314

This feature is additive with other GPOS features like kern.
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Tag: 'cswh'
Friendly name: Contextual Swash

Function: This feature replaces default character glyphs with corresponding swash glyphs in a specified
context. There may be more than one swash alternate for a given character.

Example: The user sets the word "HOLIDAY" in Poetica with this feature active, and is presented with a
choice of three alternate forms appropriate for an initial H and one alternate appropriate for a medial L.

Recommended implementation: The cswh table maps GIDs for default forms to those for one or more
corresponding swash forms in a chained context, which may require a selection from a set (GSUB lookup type
8). Iflseveral styles of swash are present across the font, the set of forms for each character shpould be
ordefed consistently.

Application interface: For GIDs found in the cswh coverage table, the application passesthe’GIDg to the swsh
tableland gets back one or more new GIDs. If more than one GID is returned, the application must provide a
means for the user to select the one desired.

Ul syggestion: This feature should be inactive by default. When more than one GID is returned, an application
could display the forms sequentially in context, or present a palette showing all'the forms at once,|or give the
user [a choice between these approaches. The application may assume thatthe first glyph in a sef is the
prefgrred form, so the font developer should order them accordingly.

Scrigt/language sensitivity: Does not apply to ideographic scripts.

Featlire interaction: This feature may be used in combination with other substitution (GSUB) features, whose
results it may override. See also swsh and init.

Tag:|'curs'
Friendly name: Cursive Positioning
Fundtion: In cursive scripts like Arabic, thisféature cursively positions adjacent glyphs.

Example: In Arabic, the Meem followed-by a Reh are cursively positioned by overlapping the exit point of the
Meemm on the entry point of the Reh:

Recqmmended implementationzThe curs table provides entry and exit points (x,y) for glyphs to bg cursively
positjoned (GPOS lookup._typé 3).

Application interfaceiFor GIDs located in the coverage table, the application gets back positioning point
locatjons for the preceding and following glyphs.

Ul syggestion: This feature could be made active or inactive by default, at the user's preference.

Scrigt/language sensitivity: Can be used in any cursive script.

FeattrenteractionNone:

Tag: 'cv01' - 'cv99'
Friendly name: Character Variant 1 — Character Variant 99
Registered by: Microsoft

Function: A font may have stylistic-variant glyphs for one or more characters where the variations for one
character are not systematically related to those for other characters. Or, a variation may exist for a character
and its casing pair (or related pre-composed characters), but not be applicable to other unrelated characters.
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In some usage scenarios, it may be necessary to provide the application with control over glyph variations for
different Unicode characters individually

The function of these features is similar to the function of the Stylistic Alternates feature (‘salt’) and the
Stylistic Set features (see ‘ss01’ — ‘ss20’). Whereas the Stylistic Set features assume recurring stylistic
variations that apply to a broad set of Unicode characters, these features are intended for scenarios in which
particular characters have variations not applicable to a broad set of characters. The Stylistic Alternates
feature provides access to glyph variants, but does not allow an application to control these on a character-by-
character basis; the Character Variant features provide the greater granularity of control.

The function of these features is also related to that of the Localized Forms (‘locl’) feature, in that particular
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USHORT format Format number is set to 0.

USHORT featUiLabelNameld The ‘hame’ table name ID that specifies a string (or
strings, for multiple languages) for a user-interface label
for this feature. (May be NULL.)

USHORT featUiTooltipTextNameld The ‘name’ table name ID that specifies a string (or
strings, for multiple languages) that an application can use
for tooltip text for this feature. (May be NULL.)

USHORT sampleTextNameld The ‘name’ table name ID that specifies sample text that
illustrates the effect of this feature. (May be NULL.)

USHORT humNamedParameters Number of named parameters. (May be zero.)

USHORT firstParamUiLabelNameld The first ‘name’ table name ID used to specify strings for
user-interface labels for the feature parameters. (Must be
zero if numParameters is zero.)

USHORT charCount The count of characters for which this feature provides
glyph variants. (May be zero.)

UINT24 character[charCount] The Unicode Scalar Value of the characters for which this

feature provides glyph variants.

The name ID provided by featUiLabelNameld is intended to provide a user-interface string for the feature; for
example, “Capital-eng variants”. If set to NULL, no ‘name’ table string is used for the feature name.

The name ID provided by featUiTooltipTextNameld is intended to provide a user-interface string that provides
a brief description of the feature that applications can use in popup “tooltip” help windows (e.g. “Select glyph
variants for capital eng.”). If set to NULL, no ‘name’ table string is used for the feature “tooltip” help text.
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The name ID provided by sampleTextNameld is intended to provide a string that can be used in a user-
interface to illustrate the effect of the feature. If multiple characters are affected by the feature or if the feature
affects a combining mark, it may not be evident to an application what string to use to present an illustrative
sample; a ‘name’ table string can be provided for that purpose.

If numNamedParameters is non-zero, then firstParamUiLabelNameld and numNamedParameters specify a
sequence of consecutive name IDs in the name table. These are used to provide user-interface strings for
individual variants. The range of name IDs start at firstParamUiLabelNameld and end at
firstParamUiLabelNameld + numNamedParameters — 1. Each of these name IDs corresponds to a feature
parameter value used to select a particular GID from the array of GIDs returned by a type 3 substitution

lookup;
firstParamUilLabelNameld

the relation between parameter values and name IDs is: name ID
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d not be more than the number of GIDs in the array, but it may be less. If numNamedRParam
no ‘name’ table strings are associated with feature parameters.

alues of featUiLabelNameld, featUiTooltipTextNameld and firstParamUiLabelNameld are ex
e font-specific name ID range (256-32767), though that is not a requirement in this Feature
fication. The value of firstParamUiLabelNameld + numNamedParameters.= 1 should not exc

user-interface label for the feature, for “tooltip” help text, or for feature parameters can bg
ple languages. English strings for each should be included as a/fallback. A sample-text string
eed to be localized, though different sample-text strings for different Ul languages can be
sample-text string is provided, applications may use it with anyUl language.

charCount field and character array are used to identify the Unicode characters for which
des glyph variants. Applications can use this information in presenting user interface

bses. Content of the character list is at the discretion of the font developer — the list may bé
sentative, or empty — and does not affect thetoperation of the feature. If a font developer ch

bft to the discretion of application developers to determine whether or how to use the data pr
re parameters table or associated strings in the ‘name’ table.

Since the strings provided using-this feature parameter table will be used in application ug
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Ul suggestion: This feature should be off by defaull. An applicafion can display glyph variants for a given
character as a glyph palette in the user interface. If a Feature Parameters table is provided, the feature Ul
label or the feature and parameter Ul labels (if provided) can be presented in the application user interface; or
the sample-text string (if provided) can be presented in the application user interface.

Script/language sensitivity: None.

Feature interaction: This feature may be used in combination with other substitution (GSUB) features, whose
results it may override. Note that after a cvXX feature has been applied, the user may wish to apply other
typographic features, e.g. 'smcp'; font developers are responsible for ordering substitution lookups to obtain
desired user experience. If it is to be used in conjunction with a complex script that requires obligatory
substitution of ligatures or contextual forms, this feature should be applied before features for obligatory script
behaviors.
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Tag:'c2pc’

Friendly name: Petite Capitals From Capitals

Function: This feature turns capital characters into petite capitals. It is generally used for words which would
otherwise be set in all caps, such as acronyms, but which are desired in petite-cap form to avoid disrupting the
flow of text. See the pcap feature description for notes on the relationship of caps, smallcaps and petite caps.

Example: The user types UNICEF or NASA, applies c2pc and gets petite cap text.

Recommended implementation: The c2pc table maps capital glyphs to the corresponding petite cap forms
(GSUB lookup type 1).

Application i
table, and ge

Ul suggestio

Script/language sensitivity: Applies only to scripts with both upper- and lowercase forms (e:g. Latin, Cyrilli

Greek).

Feature inte
results it ma

Tag: 'c2sc’

Friendly name: Small Capitals From Capitals

Function: Th
otherwise bdg
flow of text.
Example: Th

Recommend

(GSUB lookip type 1).

Application i
table, and ge

Ul suggestio

Script/language sensitivity: Applies only to bicameral scripts (i.e. those with case differences), such as La

Greek, Cyrill

Feature inte
results it ma

ts back new GIDs.

n: This feature should be off by default.

action: This feature may be used in combination with other substitution (GSUB) features, wh
override. Also see pcap.

s feature turns capital characters into small capitals)ltvis generally used for words which wol
set in all caps, such as acronyms, but which are.desired in small-cap form to avoid disruptin
e user types UNICEF or SCUBA, applies €2sc and gets small cap text.

ed implementation: The c2sc table maps capital glyphs to the corresponding small-cap formg
nterface: For GIDs found in thele2sc coverage table, the application passes GIDs to the c2sc
ts back new GIDs.

n: This feature should\be: off by default.

¢, and Armenian:

action: This.feature may be used in combination with other substitution (GSUB) features, wh
override-"Also see smcp.

hterface: For GIDs found in the c2pc coverage table, the application passes GIDs to the ¢c2p¢]
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Tag: "dist"

Friendly name: Distances

Function: Provides a means to control distance between glyphs.

Example: In the Devanagari (Indic) script, the distance between the vowel sign U and a consonant can be
adjusted using this.

Recommended implementation: The dist table provides distances by which a glyph needs to move towards or
away from another glyph (GPOS lookup type 2).

Application interface: For GIDs found in the dist coverage table, the application passes their GID to the table
and gets back the distance that needs to be maintained between them.
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Ul suggestion: This feature could be made active or inactive by default, at the user's preference.
Script/language sensitivity: Required in Indic scripts.

Feature interaction: None.

Tag: 'dlig’
Friendly name: Discretionary Ligatures

Function: Replaces a sequence of glyphs with a single glyph which is preferred for typographic purposes. This
feature covers those Tigatures which may be used for special effect, at the user's preference.

Example: The glyph for ct replaces the sequence of glyphs c t, or U+322E (Kaniji ligature for\"Friday") replaces
the sequence U+91D1 U+66DC U+65ES5.

Recqmmended implementation: The dlig table maps sequences of glyphs to correspending ligatuges (GSUB
lookyp type 4). Ligatures with more components must be stored ahead of those with fewer compohents in
order to be found. The set of discretionary ligatures will vary by design and script.

Application interface: For sets of GIDs found in the dlig coverage table, the.application passes the{sequence
of GIDs to the table and gets back a single new GID. Full sequences mustbe passed. This may irjclude a

change of character code. Besides the original character code, the application should store the cade for the
new character.

Ul syggestion: This feature should be off by default.
Scrigt/language sensitivity: Applies to virtually all scripts¢

Featlire interaction: This feature may be used in combination with other substitution (GSUB) features, whose
results it may override. See also clig.

Tag:|'dnom’
Friendly name: Denominators
Fundtion: Replaces selected figures which follow a slash with denominator figures.

Example: In the string 11/17 selected by the user, the application turns the 17 into denominators when the
user japplies the fractiop-feature (frac).

Recqmmended implementation: The dnom table maps sets of figures and related characters to cqrresponding
numerator glyphs‘in the font (GSUB lookup type 1).

Application.intetface: For GIDs found in the dnom coverage table, the application passes a GID td the table
and gets back a new GID.

caticonmvban-th e
oaAturT wiitcinm uic uo

Ul suggestior—his-featare-shoute-rormally er-applies-thelfrac feature.

Script/language sensitivity: None.

Feature interaction: This feature supports frac. It may be used in combination with other substitution (GSUB)
features, whose results it may override.

Tag: 'expt'

Friendly name: Expert Forms
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Function: Like the JIS78 Forms described above, this feature replaces standard forms in Japanese fonts with
corresponding forms preferred by typographers. Although most of the JIS78 substitutions are included, the
expert substitution goes on to handle many more characters.

Example: The user would invoke this feature to replace kaniji character U+5516 with U+555E.

Recommended implementation: The expt table maps many default (JIS90) GIDs to corresponding alternates
(GSUB lookup type 1).

Application interface: For GIDs found in the expt coverage table, the application passes the GIDs to the table
and gets back one new GID for each.

NOTE code

Ul suggestion: Applications may choose to have this feature active or inactive by default, depending on their
target markdts.

Script/langugge sensitivity: Applies only to Japanese.

Feature intefaction: This feature is mutually exclusive with all other features, which.should be turned off when
it's applied, ¢xcept the palt, vpal, vert and vrt2 features, which may be used in addition.

Tag: "falt"
Friendly nanpe: Final Glyph on Line Alternates

Function: Rgplaces line final glyphs with alternate forms specifically\designed for this purpose (they would
have less orjmore advance width as need may be), to help justification of text.

Example: In the Arabic script, providing alternate forms for line final glyphs would result in better justificatipn.
eg. replacing a long tailed Yeh-with-tail with one that has aslightly longer/shorter tail.

Recommended implementation: The falt table mapsiine final glyphs (in isolated or final forms) to their
corresponding alternate forms (GSUB lookup type'3).

Application ipterface: For GIDs found in the falt’coverage table, the application passes a GID to the table fand
gets back a new GID.

Ul suggestion: This feature could be made active or inactive by default, at the user's preference.
Script/language sensitivity: Can-be*used in any cursive script.

Feature intefaction: Wouldwneed to be applied last, only after all other features have been applied to the riin.

Tag: "fin2"

Friendly nanre: Terminal Form #2

Function: Replaces the Alaph glyph at the end of Syriac words with its appropriate form, when the preceding
base character cannot be joined to, and that preceding base character is not a Dalath, Rish, or dotless Dalath-
Rish.

Example: When an Alaph is preceded by a He, the Alaph would be replaced by an appropriate form.
This feature is used only for the Syriac script alaph character.

Recommended implementation: The fin2 table maps default alphabetic forms to corresponding final forms
(GSUB lookup type 5).

Application interface: The application is responsible for noting word boundaries. For GIDs in the middle of

words and found in the fin2 coverage table, the application passes a GID to the feature and gets back a new
GID.
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Ul suggestion: This feature should be on by default.
Script/language sensitivity: Used only with the Syriac script.

Feature interaction: This feature may be used in combination with other substitution (GSUB) features, whose
results it may override. See also init and fina.

Tag: "fin3"

Friendly name: Terminal Form #3

Fundtion: Replaces Alaph glyphs at the end of Syriac words when the preceding base charactier.i§ a Dalath,
Rish| or dotless Dalath-Rish.

Example: When an Alaph is preceded by a Dalath, the Alaph would be replaced by an appropriatg form.
This [feature is used only for the Syriac script alaph character.

Recqmmended implementation: The fin3 table maps default alphabetic forms to cefresponding final forms
(GSUB lookup type 5).

Application interface: The application is responsible for noting word boundaries. For GIDs in the njiddle of
words and found in the fin3 coverage table, the application passes a GIDo the feature and gets hack a new
GID.

Ul syggestion: This feature should be on by default.
Scrigt/language sensitivity: Used only with the Syriac script:
Featlire interaction: This feature may be used in combination with other substitution (GSUB) features, whose
results it may override. See also init and fina.
Tag:|'fina’'

Friendly name: Terminal Forms

Fundtion: Replaces glyphs at the ends of words with alternate forms designed for this use. This is|common in
Latin| connecting scripts, and required in various non-Latins like Arabic.

Example: In the typeface Roetica, the default e in the word 'type' is replaced with the e.end form.

Recqmmended implementation: The fina table maps default alphabetic forms to corresponding ending forms
(GSUB lookup type.1):

Application intetface: The application is responsible for noting word boundaries. For GIDs at the ends of words
and found in‘the fina coverage table, the application passes a GID to the feature and gets back a hew GID.

Ul syggestion: This feature should be active by default.

Script/language sensitivity: Can be used in any alphabetic script.

Feature interaction: This feature may be used in combination with other substitution (GSUB) features, whose
results it may override. See also init and medi.

Tag: 'frac'
Friendly name: Fractions
Function: Replaces figures separated by a slash with 'common' (diagonal) fractions.

Example: The user enters 3/4 in a recipe and gets the threequarters fraction.
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Recommended implementation: The frac table maps sets of figures separated by slash or fraction characters
to corresponding fraction glyphs in the font. These may be precomposed fractions (GSUB lookup type 4) or
arbitrary fractions (GSUB lookup type 1).

Application interface: The application must define the full sequence of GIDs to be replaced, based on user
input (i.e. user selection determines the string's delimitation). When the full sequence is found in the frac
coverage table, the application passes the sequence to the frac table and gets a new GID in return. When the
frac table does not contain an exact match, the application performs two steps. First, it uses the numr feature
(see below) to replace figures (as used in the numr coverage table) preceding the slash with numerators, and
to replace the typographic slash character (U+002F) with the fraction slash character (U+2044). Second, it
uses the dnom feature (see below) to replace all remaining figures (as listed in the dnom coverage table) with
denominators

Ul suggestiojn: This feature should be off by default.
Script/langugge sensitivity: None.
Feature intefaction: This feature may require the application to call the numr and dnom features. It may bg¢

used in combination with other substitution (GSUB) features, whose results it may override:

Tag: 'fwid'

Friendly name: Full Widths

Function: Rgplaces glyphs set on other widths with glyphs set on full (ustially em) widths. In a CJKV font, this
may include ['lower ASCII" Latin characters and various symbols. In& EUropean font, this feature replaceg
proportionally-spaced glyphs with monospaced glyphs, which are‘generally set on widths of 0.6 em.

Example: The user may invoke this feature in a Japanese font\to get full monospaced Latin glyphs instead of
the corresponding proportionally-spaced versions.

Recommended implementation: The font may contain alternate glyphs designed to be set on full widths
(GSUB lookdip type 1), or it may specify alternate (full-width) metrics for the proportional glyphs (GPOS lopkup

type 1).

Application ipterface: For GIDs found in the fwid coverage table, the application passes the GIDs to the table
and gets bagk either new GIDs or positional adjustments (XPlacement and XAdvance).

Ul suggestion: This feature would normally be off by default.
Script/language sensitivity: Applies to any script which can use monospaced forms.

Feature intefaction: This feature is mutually exclusive with all other glyph-width features (e.g. thum, halt, hwid,
palt, pwid, qyid and twid);-which should be turned off when it's applied. It deactivates the kern feature..

Tag: "half"

Friendly name: Half Forms
Function: Produces the half forms of consonants in Indic scripts.

Example: In Hindi (Devanagari script), the conjunct KKa, obtained by doubling the Ka, is denoted with a half
form of Ka followed by the full form.

Recommended implementation: The half table maps the sequence of a consonant followed by a virama
(halant) to its half form (GSUB lookup type 4).

Application interface: For substitution sequences defined in the half table [consonant followed by the virama
(halant)], the application passes the sequence of GIDs to the table, and gets back the GID for the half form.
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Ul suggestion: In recommended usage, this feature triggers substitutions that are required for correct display
of the given script. It should be applied in the appropriate contexts, as determined by script-specific
processing. Control of the feature should not generally be exposed to the user.

Script/language sensitivity: Required in Indic scripts that show similarity to Devanagari.

Feature interaction: This feature is used in conjunction with certain other features to derive required forms of
Indic scripts. The application is expected to process this feature and certain other features in an appropriate
order to obtain the correct set of basic forms: nukt, akhn, rphf, rkrf, pref, blwf, half, pstf, cjct. Other
discretionary features for optional typographic effects may also be applied. Lookups for such discretionary
features should be processed after lookups for this feature have been processed.

Tag:["haln"

Friendly name: Halant Forms

Fundtion: Produces the halant forms of consonants in Indic scripts.
Example: In Sanskrit (Devanagari script), syllable final consonants are frequently\required in their jhalant form.

Recqmmended implementation: The haln table maps the sequence of a consonant followed by a virama
(halgnt) to its halant form (GSUB lookup type 4).

Application interface: For substitutions defined in the halant table, the-application passes the seqdience of
GID{ to the feature (essentially the consonant and virama), and gets’back the GID for the halant fprm.

Ul syggestion: This feature should be on by default.
Scrigt/language sensitivity: Required in Indic scripts.

Featlire interaction: This feature overrides the results of all other features.

Tag:|'halt'
Friendly name: Alternate Half Widths

Fundtion: Respaces glyphs desigried to be set on full-em widths, fitting them onto half-em widths. [This differs
from|hwid in that it does not sdbstitute new glyphs.

Example: The user may invoke this feature in a CJKV font to get better fit for punctuation or symbpl glyphs
withqut disrupting the monospaced alignment.

Recqmmended implementation: The font specifies alternate metrics for the full-width glyphs (GPQS lookup
type ).

Applicationtinterface: For GIDs found in the halt coverage table, the application passes the GIDs tp the table
and gets back positional adjustments (XPlacement, XAdvance, YPlacement and YAdvance).

Ul suggestion: This feature would be off by default.
Script/language sensitivity: Used only in CJKV fonts.

Feature interaction: This feature is mutually exclusive with all other glyph-width features (e.g. thum, fwid, hwid,
palt, twid), which should be turned off when it's applied. It deactivates the kern feature. See also vhal.

Tag: 'hist'

Friendly name: Historical Forms
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Function: Some letterforms were in common use in the past, but appear anachronistic today. The best-known
example is the long form of s; others would include the old Fraktur k. Some fonts include the historical forms
as alternates, so they can be used for a 'period’ effect. This feature replaces the default (current) forms with
the historical alternates. While some ligatures are also used for historical effect, this feature deals only with
single characters.

Example: The user applies this feature in Adobe Jenson to get the archaic forms of M, Q and Z.

Recommended implementation: The hist table maps default forms to corresponding historical forms (GSUB
lookup type 1).

Application interface: For GIDs found in the hist coverage table, the application passes the GIDs to the hist
table and gefs back new GIDs.

Ul suggestiojn: This feature should be off by default.
Script/language sensitivity: None.

Feature intefaction: This feature may be used in combination with other substitution (GSWUB) features, whose
results it may override.

Tag: 'hkna’
Friendly nanpe: Horizontal Kana Alternates

Function: Rgplaces standard kana with forms that have been specially designed for only horizontal writing.
This is a typpgraphic optimization for improved fit and more even color. Also see vkna.

Example: Standard full-width kana (hiragana and katakana) are.replaced by forms that are designed for
horizontal ude.

Recommended implementation: The font includes a set of specially-designed glyphs, listed in the hkna
coverage tahle. The hkna feature maps the standard:full-width forms to the corresponding special horizontal
forms (GSUB lookup type 1).

Application ipterface: For GIDs found in the hkna coverage table, the application passes GIDs to the featyre,
and gets bagk new GIDs.

Ul suggestion:This feature would be, offby default.
Script/language sensitivity: Applies only to fonts that support kana (hiragana and katakana).

Feature intefaction: This featufe may be used with the kern feature. Since it is for horizontal use, features
applying to Vertical behayiers (e.g. vkna, vert, vrt2 or vkrn) do not apply.

Tag: 'hlig'

Friendly name: Historical Ligatures

Function: Some ligatures were in common use in the past, but appear anachronistic today. Some fonts include
the historical forms as alternates, so they can be used for a 'period’ effect. This feature replaces the default
(current) forms with the historical alternates.

Example: The user applies this feature using Palatino Linotype, and historic ligatures are formed for all long s
forms, including: long s+t, long s+b, long s+h, long s+k, and several others.

Recommended implementation: The hlig table maps default ligatures and character combinations to
corresponding historical ligatures (GSUB lookup type 1).
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Application interface: For GIDs found in the hlig coverage table, the application passes the GIDs to the hlig

table

and gets back new GIDs.

Ul suggestion: This feature should be off by default.

Script/language sensitivity: None.

Feature interaction: This feature overrides the results of all other features.

Tag:

Frier{dly name: Hangul

Fundtion: Replaces hanja (Chinese-style) Korean characters with the corresponding hangul'(sylla
chardcters. This effectively reverses the standard input methods, in which hangul are entered and
hanja. Many of these substitutions are one-to-one (GSUB lookup type 1), but hanja subsfitution of
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Tag:

'hngl'

ser to choose from several possible hangul characters (GSUB lookup type 3).
nple: The user may call this feature to get U+ACO00 from U+4F3D.

mmended implementation: This table associates each hanja character_in the font with one or
ul characters. The manufacturer may choose to build two tables (oné-for each lookup type) o
n uses lookup type 3 for all substitutions. As in any one-from-many substitution, alternates sh
ed consistently across a family, so that those alternates can work correctly when switching b
y members.

cation interface: For GIDs found in the hngl coverage‘table, the application passes the GIDs
jets back one or more new GIDs. If more than one GID'is returned, the application must provj
e user to select the one desired.

ation should store the code for the new character.

ggestion: This feature should be inactivVe by default. The application may note the user's cho
ting from multiple hangul, and offer it as a default the next time the source hanja character is
untered. In the absence of such prior information, the application may assume that the first h
the preferred form, so the font-developer should order them accordingly.

t/language sensitivity: Korean only.

Ure interaction: Thisfeature is mutually exclusive with all other features, which should be turn
bplied, except the palt, vert and vrt2 may be used in addition.
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diysname: Hojo Kanji Forms (JIS X 0212-1990 Kanji Forms)

Registered by: Adobe

Function: The JIS X 0212-1990 (aka, "Hojo Kaniji") and JIS X 0213:2004 character sets overlap significantly.
In some cases their prototypical glyphs differ. When building fonts that support both JIS X 0212-1990 and JIS
X 0213:2004 (such as those supporting the Adobe-Japan 1-6 character collection), it is recommended that JIS
X 0213:2004 forms be preferred as the encoded form. The 'hojo’ feature is used to access the JIS X 0212-

1990

© IS0

glyphs for the cases when the JIS X 0213:2004 form is encoded.
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Example: The glyph is replaced by the glyph

Recommended implementation: One-for-one substitution of JIS X 0213:2004 glyphs by the corresponding JIS
X 0212-1990 glyph.

Application interface: For GIDs found in the hojo coverage table, the application passes the GIDs to the table
and gets back one new GID for each.

Ul suggestion: This feature should be off by default.
Script/language sensitivity: Used only with Kanji script.
Feature intefaction: This feature is exclusive with jp78, jp83, jp90, nick and similar features.dt.can be

combined with the palt, vpal, vert and vrt2 features.

Tag: 'hwid'

Friendly nanpe: Half Widths

Function: Rgplaces glyphs on proportional widths, or fixed widths other than half an em, with glyphs on h3lf-
em (en) widths. Many CJKV fonts have glyphs which are set on multiple)widths; this feature selects the half-
em version. There are various contexts in which this is the preferredehavior, including compatibility with
older desktop documents.

Example: The user may replace a proportional Latin glyph with'the same character set on a half-em width].

Recommended implementation: The font may contain alfernate glyphs designed to be set on half-em widths
(GSUB lookdip type 1), or it may specify alternate mefrics for the original glyphs (GPOS lookup type 1) whiich
adjust their gpacing to fit in half-em widths.

Application ipterface: For GIDs found in the hwid coverage table, the application passes the GIDs to the table
and gets bagk either new GIDs or positional-adjustments (XPlacement and XAdvance).

Ul suggestion: This feature would normally be off by default.
Script/langugge sensitivity: Generally used only in CJKV fonts.
Feature intefaction: This feature is mutually exclusive with all other glyph-width features (e.g. thum, fwid, halt,

gwid and twid), which should be turned off when it's applied. It deactivates the kern feature.

Tag: 'init'

Frjend/y namenitial Eorms.

Function: Replaces glyphs at the beginnings of words with alternate forms designed for this use. This is
common in Latin connecting scripts, and required in various non-Latins like Arabic.

Example: In the typeface Ex Ponto, the default t in the word 'type' is replaced with the t.begin form.

Recommended implementation: The init table maps default alphabetic forms to corresponding beginning
forms (GSUB lookup type 1).

Application interface: The application is responsible for noting word boundaries. For GIDs at the beginnings of
words and found in the init coverage table, the application passes a GID to the feature and gets back a new
GID.
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Ul suggestion: This feature should be active by default.

Script/language sensitivity: Can be used in any alphabetic script.

Feature interaction: This feature may be used in combination with other substitution (GSUB) features, whose
results it may override. See also medi and fina.

Tag: "isol"

Friendly name: Isolated Forms

Fundtion: Replaces the nominal form of glyphs with their isolated forms.
Example: In Arabic, if the Alef is followed by Lam, the default glyph for Alef is replaced with.its)isolated form.

Recqmmended implementation: The isol table maps default alphabetic forms to corresponding is¢lated forms
(GSUB lookup type 1).

Application interface: For GIDs found in the isol coverage table, the applicationfpasses a GID to the feature
and gets back a new GID for the isolated form.

Ul syggestion: This feature should be on by default.
Scrigt/language sensitivity: Can be used in any cursive script.

Featlire interaction: This feature overrides the results of all othérfeatures. See also init, medi, final.

Tag:|'ital’
Friendly name: ltalics

Fundtion: Some fonts (such as Adobe's Pro Japanese fonts) will have both Roman and ltalic formg of some
characters in a single font. This feature replaces the Roman glyphs with the corresponding Italic glyphs.

Example: The user would apply this feature to replace B with B.

Recqmmended implementation: The ital table maps the Roman forms in a font to the corresponding Italic
forms (GSUB lookup type 1).

Application interface: ForsGIDs found in the ital coverage table, the application passes the GIDs tq the table
and gets back one new.GID for each.

Ul syggestion: When a user selects text and applies an ltalic style, an application should check fof this feature
and Uise it if present.

Scrigt/language sensitivity: Applies mostly to Latin; but it should be noted that many non-Latin fonts contain
Latin| aswell.

Feature interaction: This feature may be used in combination with other substitution (GSUB) features, whose
results it may override. In CJKV fonts it should activate the kern feature (which would be on anyway in other
scripts).

Tag: "jalt"

Friendly name: Justification Alternates

Function: Improves justification of text by replacing glyphs with alternate forms specifically designed for this
purpose (they would have less or more advance width as need may be).
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Example: In the Arabic script, providing alternate forms for line final glyphs would result in better justification
and reduce the use of tatweels (Kashidas). eg. replacing a Swash Kaf with an alternate form.

Recommended implementation: The jalt table maps the initial, medial, final or isolated forms to their
corresponding alternate forms (GSUB lookup type 3).

Application interface: The application is responsible for noting line ends/boundaries. For GIDs found in the jalt
coverage table, the application passes a GID to the feature and gets back a new GID.

Ul suggestio

n: This feature could be made active or inactive by default, at the user's preference.

Script/language sensitivity: Can be used in any cursive script.

Feature inte
this feature.

Tag: 'jp78'

Friendly nanje: JIS78 Forms

Function: Th
6226-1978 (

Example: Th

Recommend

action: If the font contains init, medi, fina, isol features, these need to be called prior toccalli

JIS78) specification.
e user would invoke this feature to replace kanji character U+5516 with U+555E.

ed implementation: When JIS90 glyphs correspond to JIS78 forms, the jp78 table maps each

those glyphs
others requi

(one for eaclp lookup type) or only one which uses lookup type:3 for all substitutions.

Application ipterface: For GIDs found in the jp78 coverage’iable, the application passes the GIDs to the tg
and gets bagk one or more new GIDs. If more than one GID is returned, the application must provide a m

for the user

form, so the [font developer should order them accordingly.

NOTE This is a change of character code. Besides the original character code, the application should store the]

for the new cH

Ul suggestio

Script/language sensitivity: Applies only to Japanese.

Feature inte
it's applied, ¢

Tag: 'jp83'

to their alternates. While many of these substitutions-are one-to-one (GSUB lookup type 1),
e a selection from a set (GSUB lookup type 3). Themanufacturer may choose to build two ta

select the one desired. The applicationmay assume that the first glyph in a set is the prefe

aracter.

n: This feature should be ‘off by default.

action: This feature is mutually exclusive with all other features, which should be turned off w
xcept the palt, vpal, vert and vrt2 features, which may be used in addition.

s feature replaces default (JIS90) Japanese glyphs with the correspohding forms from the JIB

of

bles

ble
bans
'red

code

hen

Ho

Friendly nar

re—HS83Forms

Function: This feature replaces default (JIS90) Japanese glyphs with the corresponding forms from the JIS X
0208-1983 (JIS83) specification.

Example: Because of the Han unification in Unicode, there are no JIS83 glyphs which have distinct Unicode

values, so th

e substitution cannot be described specifically.

Recommended implementation: When JIS90 glyphs correspond to JIS83 forms, the jp83 table maps each of

those glyphs

to their alternates (GSUB lookup type 1).

Application interface: For GIDs found in the jp83 coverage table, the application passes the GIDs to the table
and gets back one or more new GIDs. If more than one GID is returned, the application must provide a means
for the user to select the one desired.
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Ul suggestion: This feature should be off by default.

Script/language sensitivity: Applies only to Japanese.

Feature interaction: This feature is mutually exclusive with all other features, which should be turned off when
it's applied, except the palt, vpal, vert and vrt2 features, which may be used in addition.

Tag: 'jp90’

Friendly name: JIS90 Forms

Fundtion: This Teature replaces Japanese glyphs from the JIS78 or JIS83 specifications with the
corrgsponding forms from the JIS X 0208-1990 (JIS90) specification.

Example: The user would invoke this feature to replace kanji character U+555E with U+5516.

Recqmmended implementation: The jp90 table maps each JIS78 and JIS83 form incafont to JIS9P forms
(GSUB lookup type 1). The application stores a record of any simplified forms which resulted from|
substitutions (the jp78 or jp83 features); for such forms, applying the jp90 featureundoes the prevjous

substitution. When there is no record of a substitution, the application uses,thejp90 table to get back to the
defadlt form.

Application interface: For GIDs found in the jp90 coverage table, the @pplication passes the GIDs fo the table
and gets back one new GID for each.

NOTE This is a change of character code. Besides the original character code, the application should gtore the code
for the new character.

Ul syggestion: This feature should be off by default.
Scrigt/language sensitivity: Applies only to Japanese.
Tag:|'jp04'

Friendly name: JIS2004 Forms

Registered by: Adobe

Fundtion: The National Language Council (NLC) of Japan has defined new glyph shapes for a number of JIS
characters, which were incorporated into JIS X 0213:2004 as new prototypical forms. The 'jp04' feature is a
subsgt of the 'nick’ feature, and is used to access these prototypical glyphs in a manner that mainfains the

integrity of JIS X 0213:2004.

—re —lis

A~

Recommended implementation: One-for-one substitution of non-JIS X 0213:2004 glyphs by the corresponding
JIS X 0213:2004 glyph.

Example? The glyph is replaced by the glyph

Application interface: For GIDs found in the jp04 coverage table, the application passes the GIDs to the table
and gets back one new GID for each.

Ul suggestion: This feature should be off by default.
Script/language sensitivity: Used only with Kanji script.

Feature interaction: This feature is exclusive with jp78, jp83, jp90, nick and similar features. It can be
combined with the palt, vpal, vert and vrt2 features.
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Tag: 'kern'

Friendly name: Kerning

Function: Adjusts amount of space between glyphs, generally to provide optically consistent spacing between

glyphs. Although a well-designed typeface has consistent inter-glyph spacing overall, some glyph
combinations require adjustment for improved legibility. Besides standard adjustment in the horizontal
direction, this feature can supply size-dependent kerning data via device tables, "cross-stream" kerning in
Y text direction, and adjustment of glyph placement independent of the advance adjustment.

NOTE This feature may apply to runs of more than two glyphs, and would not be used in monospaced fonts.
feature does not apply to text set vertically.

Example: The o is shifted closer to the T in the combination "To."

Recommended implementation: The font stores a set of adjustments for pairs of glyphs (GPOS dookup tyyq
or 8). These|may be stored as one or more tables matching left and right classes, &/or as individual pairs
Additional agjustments may be provided for larger sets of glyphs (e.g. triplets, quadruplets,.gtc.) to overwiji
the results of pair kerns in particular combinations.

Application ipterface: The application passes a sequence of GIDs to the kern table,~and gets back adjustgd

the

This

e2

te

positions (XPlacement, XAdvance, YPlacement and YAdvance) for those GIDs. When using the type 2 lopkup

on a run of glyphs, it's critical to remember to not consume the last glyph, but to*keep it available as the fifst

glyph in a subsequent run (this is a departure from normal lookup behavior).

Ul suggestion: This feature should be active by default for horizontal textsetting. Applications may wish tq
allow users to add further manually-specified adjustments to suit specific needs and tastes.

Script/language sensitivity: None.

Feature intefaction: If 'kern' is activated, 'palt' must also be activated if it exists. (If 'palt' is activated, there|i
requirement that 'kern' must also be activated.) May be used in addition to any other feature except those
which result jn fixed (uniform) advance widths (e.g. fwidyhalt, hwid, qwid and twid).

Tag: 'lfbd’
Friendly nanpe: Left Bounds

Function: Aligns glyphs by theirapparent left extents at the left ends of horizontal lines of text, replacing ti
default behayior of aligning dlyphs by their origins. This feature is called by the Optical Bounds ( opbd) fe
above.

Example: Sycceeding lines beginning with T, D and W would shift to the left by varying amounts when thg
is left-justified and.this feature is applied.

Recommended‘implementation: Values for affected glyphs describe the amount by which the placement §
advance width should be altered (GPOS lookup type 1).

S no

e
ture

text

nd

Application interface: For GIDs found in the Ifbd coverage table, the application passes a GID to the table and

gets back a new XPlacement and XAdvance value.
Ul suggestion: This feature is called by an application when the user invokes the opbd feature.

Script/language sensitivity: None.

Feature interaction: Should not be applied to glyphs which use fixed-width features (e.g. fwid, halt, hwid, qwid

and twid) or vertical features (e.g. vert, vrt2, vpal, valt and vhal). Is called by the opbd feature.
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Tag: 'liga’
Friendly name: Standard Ligatures

Function: Replaces a sequence of glyphs with a single glyph which is preferred for typographic purposes. This
feature covers the ligatures which the designer/manufacturer judges should be used in normal conditions.

Example: The glyph for ffl replaces the sequence of glyphs ff 1.
Recommended implementation: The liga table maps sequences of glyphs to corresponding ligatures (GSUB

lookup type 4). Ligatures with more components must be stored ahead of those with fewer components in

orde- to-befound The setof standard liaatures will varns hyv dasian and sorint
to-Be+oHa—h +oH-StahaatatHgatd W=aH-oy-a88ighaha ot

Application interface: For sets of GIDs found in the liga coverage table, the application passes.thel sequence
of GIDs to the table and gets back a single new GID. Full sequences must be passed.

Ul syggestion: This feature serves a critical function in some contexts, and should be active by default.
Scrigt/language sensitivity: Applies to virtually all scripts.

Featlire interaction: This feature may be used in combination with other substitution (GSUB) features, whose
results it may override.

Tag:|"ljmo"
Friendly name: Leading Jamo Forms
Fundtion: Substitutes the leading jamo form of a cluster:

Example: In Hangul script, the jamo cluster is composed of three parts (leading consonant, vowel] and trailing
conspnant). When a sequence of leading class.jamos are found, their combined leading jamo form is
subslituted.

Recqmmended implementation: The ljmotable maps the sequence required to convert a series of jamos into
its lepding jamo form (GSUB lookup type 4).

Application interface: For substitutions defined in the ljmo table, the application passes the sequence of GIDs
to the feature, and gets back the'GID for the leading jamo form.

Ul syggestion: This feature 'should be on by default.
Scrigt/language sensitivity: Required for Hangul script when Ancient Hangul writing system is supported.

Featlre interaction: This feature overrides the results of all other features.

Tag:|'Inum’

Friendly name:Tining Figures
Function: This feature changes selected figures from oldstyle to the default lining form.

Example: The user invokes this feature in order to get lining figures, which fit better with all-capital text.
Various characters designed to be used with figures may also be covered by this feature. In cases where
lining figures are the default form, this feature would undo previous substitutions.

Recommended implementation: The Inum table maps each oldstyle figure, and any associated characters to
the corresponding lining form (GSUB lookup type 1).

Application interface: For GIDs found in the Inum coverage table, the application passes a GID to the onum
table and gets back a new GID. Even if the current figures resulted from an earlier substitution, it may not be
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correct to simply revert to the original GIDs, because of interaction with the figure width features, so it's best to
use this table.

Ul suggestion: This feature should be inactive by default. Users can switch between the lining and oldstyle
sets by turning this feature on or off.

NOTE

application may wish to inquire whether a change in width is also desired.

Script/language sensitivity: None.

Feature interaction: This feature overrides the results of the Oldstyle Figures feature ( onum).

Tag: 'locl'

Friendly name: Localized Forms

Function: M4
localized var
number of |e]
and from ea
forms are ra

Example: Th
alternatively

Bulgarian fofms are the default characters.

Recommend
The locl tabl

one substitufions (GSUB lookup type 1).

Application i
tags. Which
The user ca

off the locl fdature.

Ul suggesti

Script/langu
language.

Feature inte
the earlier |0

Tag: 'ltra’

ny scripts used to write multiple languages over wide geographical areas have)developed

ant forms of specific letters, which are used by individual literary communities. For example,
tters in the Bulgarian and Serbian alphabets have forms distinct from theirRussian counterpa
th other. In some cases the localized form differs only subtly from the sctipt 'norm’, in others {
Jically distinct. This feature enables localized forms of glyphs to be substituted for default forr

e user applies this feature to text to enable localized Bulgariandorms of Cyrillic letters;
the feature might enable localized Russian forms in a Bulgarian manufactured font in which

ed implementation: For a given Unicode value, theont contains glyphs for two or more local
e maps GIDs for default forms to GIDs for corresponding localized alternatives. These are on

hterface: Localized forms are associated with specific languages and are activated by langua
glyph is used as the localized form should be determined by the language the user has speci
switch localized forms by selecting @a:new language, or may enable default forms by switchi

: This feature should be active by default.

ge sensitivity: Applies to all scripts and languages; but of course behavior differs by script an

action: This feature can be used in combination with any other feature. It replaces and exten
Cale-specific.tags zhcn, zhtw, jajp, kokr and vivn which had been defined for CJKV scripts.

This feature is distinct from the figure width features (pnum and tnum). When the user invokes this feature, the

rts
he
ns.

he

bS.
e-to-

he
fied.
9

o

s

Friendly narn

€. Left-to-right glyph alernates

Registered by: Adobe

Function: This feature applies glyphic variants (other than mirrored forms) appropriate for left-to-right text. (For
mirrord forms, see 'ltrm".)

Recommended implementation: These are required to be glyph substitutions, and it is recommended that they
be one-to-one (GSUB lookup type 1).

Application interface: See section “Left-to-right and right-to-left text” in the subclause 6.1.4 "Text processing
with OFF Layout".
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Ul suggestion: None
Script/language sensitivity: Left-to-right runs of text.

Feature interaction: This feature is to be applied simultaneously with other pre-shaping features such as
‘ccmp' and 'locl'.

Tag: 'ltrm'

Friendly name: Left-to-right mirrored forms
Registered by: Adobe

Fundtion: This feature applies mirrored forms appropriate for left-to-right text. (For left-to-right glygh alternates,
see 'ltra".)

Example: The Old South Arabian script is a case of a strong right-to-left script that can have lineq laid out left-
to-right, in which case some glyphs would need to be mirrored with the ‘Itrm’ feature.

Recammended implementation: These are required to be glyph substitutions, and it is recommenged that they
be one-to-one (GSUB lookup type 1).

Application interface: See section “Left-to-right and right-to-left-text” in the subclause 6.1.4 "Text processing
with DFF Layout".

Ul syggestion: None

Scrigt/language sensitivity: Left-to-right runs of text,“also see Example above.
Featlire interaction: This feature is to be applied simultaneously with other pre-shaping featyres such as
‘ccmp' and 'locl’.

Tag:'mark'’

Friendly name: Mark Positioning

Fundtion: Positions mark glyphs with respect to base glyphs.
Example: In the Arabie'script, positioning the Hamza above the Yeh.

Recqmmendeddmplementation: This feature may be implemented as a MarkToBase Attachment lookup
(GPOS LookupType = 4) or a MarkToLigature Attachment lookup (GPOS LookupType = 5).

Application/interface: For GIDs found in the mark coverage table, the application gets back the pdsitioning or
positjon ddjustment values for the mark glyph.

Ul suggestion: This feature should be active by default.
Script/language sensitivity: None.

Feature interaction: None.

Tag: "med2"
Friendly name: Medial Form #3

Function: Replaces Alaph glyphs in the middle of Syriac words when the preceding base character cannot be
joined to.
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Example: When an Alaph is preceded by a Waw, the Alaph would be replaced by an appropriate form.

This feature

is used only for the Syriac script alaph character.

Recommended implementation: The med2 table maps default alphabetic forms to corresponding medial
forms (GSUB lookup type 5).

Application interface: The application is responsible for noting word boundaries. For GIDs in the middle of
words and found in the med2 coverage table, the application passes a GID to the feature and gets back a new

GID.

Ul suggestio

n: This feature should be on by default.

Script/language sensitivity: Used only with the Syriac script.

Feature inte
results it ma

Tag: 'medi’

Friendly name: Medial Forms

Function: Rg
alternate for

NOTE Tl
connecting sc

Example: In
forms.

Recommend

(GSUB lookip type 1).

Application i
words and fd
GID.

Ul suggestio

Script/language sensitivity: Can bewused in any alphabetic script.

Feature inte
results it ma

Tag: 'mgrk’

I:s is different from the default form, which is designed for stand=alone use. This is common in

action: This feature may be used in combination with other substitution (GSUB) features, wh
override. See also init and fina.

places glyphs in the middles of words (i.e. following a beginning and\preceding an end) with
s designed for this use.

Fipts, and required in various non-Latins like Arabic.

the typeface Caflisch Script, the y and p in the word type' are replaced by the y.med and p.m

ed implementation: The medi table maps default alphabetic forms to corresponding medial fq

hterface: The application is responsible’for noting word boundaries. For GIDs in the middles
und in the medi coverage table, the application passes a GID to the feature and gets back a

n: This feature should be active by default.

action: This feature-may be used in combination with other substitution (GSUB) features, wh
override. See.also init and fina.

Friendly nanre: Mathematical Greek

pse

Latin

ed

rms

=h

new

pse

Function: Replaces standard typographic forms of Greek glyphs with corresponding forms commonly used in
mathematical notation (which are a subset of the Greek alphabet).

Example: The user applies this feature to U+03A3 (Sigma), and gets U+2211 (summation).

Recommended implementation: The mgrk table maps Greek glyphs to the corresponding forms used for
mathematics (GSUB lookup type 1).

Application interface: For GIDs found in the mgrk coverage table, the application passes a GID to the feature
table and gets back a new GID.

NOTE

code for the new character.
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Ul suggestion: This feature should be off by default in most applications. Math-oriented applications may want
to activate this feature by default.

Script/language sensitivity: Could apply to any font which includes coverage for the Greek script.

Feature interaction: This feature may be used in combination with other substitution (GSUB) features, whose
results it may override.

Tag: "mkmk"

Friendly name: Mark to Mark Positioning

Fundtion: Positions marks with respect to other marks. Required in various non-Latin scripts like*Arabic.

Example: In Arabic, the ligaturised mark Ha with Hamza above it; can also be obtained by pdsitioning these
marKs relative to one another.

Recqmmended implementation: This feature may be implemented as a MarkToMark Attachment lookup
(GPO®S lookup type 6).

Application interface: The application gets back positioning values or positional adjustments for marks.
Ul syggestion: This feature should be active by default.
Scrigt/language sensitivity: None.

Featlre interaction: None.

Tag:['mset'

Fundtion: Positions Arabic combining marks in.fonts for Windows 95 using glyph substitution

Exarpple: In Arabic, the Hamza is positionedidifferently when placed above a Yeh Barree as conjpared to the
Alef.

Tag:|'nalt'
Friendly name: Alternate Annotation Forms

Fundtion: Replaces default glyphs with various notational forms (e.g. glyphs placed in open or solid circles,
squares, parentheses; diamonds or rounded boxes). In some cases an annotation form may already be
present, but the-user may want a different one.

Example: The user invokes this feature to get U+3200 (the circled form of 'ga') from U+3131 (hangul 'ga’).

Recqnirmiended implementation: The nalt table maps GIDs for various standard forms to one or more
corresponding-annotation forms—Wthite any of-these-stibstitutions-are-one-to-one (GSUB tookup type 1),
others require a selection from a set (GSUB lookup type 3). The manufacturer may choose to build two tables
(one for each lookup type) or only one which uses lookup type 3 for all substitutions. If more than one form is
present, the set of forms for each character should be ordered consistently - both within the font and across

the family.

Application interface: For GIDs found in the nalt coverage table, the application passes a GID and gets back a
set of new GIDs, then stores the one selected by the user.

Ul suggestion: This feature should be inactive by default. The application must provide a means for the user to
select the desired form from the set returned by the table. It can note the position of the selected form in a set
of alternates, and offer the glyph at that position as the default selection the next time this feature is invoked.
In the absence of such prior information, the application may assume that the first glyph in a set is the
preferred form, so the font developer should order them accordingly.
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Script/language sensitivity: Used mostly in CJKV fonts, but can apply to European scripts.

Feature interaction: This feature is mutually exclusive with all other features, which should be turned off when
it's applied, except the vert and vrt2 features, which may be used in addition.

Tag: "nlck"

Friendly name: NLC Kaniji Forms

Function: The National Language Council (NLC) of Japan has defined new glyph shapes for a number of JIS
characters. The 'nick’ feature is used to access those glyphs.

Example: The glyph is replaced by the glyph
Recommended implementation: One-for-one substitution of non-NLC glyphs by the cerrésponding NLC glyph.
Ul suggestiojn: This feature should be off by default.

Script/language sensitivity: Used only with Kanji script.

Feature intefaction: This feature is exclusive with the 'jp78', 'jp83', 'jp90-and similar features. It can be
combined with the 'palt', 'vpal', 'vert' and 'vrt2' features.

Tag: "nukt"
Friendly name: Nukta Forms

Function: Prpduces Nukta forms in Indic scripts.

Example: In Hindi (Devanagari script), a consonant when combined with a nukta gives its nukta form.

Recommended implementation: The nukt-table maps the sequence of a consonant followed by a nukta tg the
consonant's jnukta form (GSUB lookup-type 4).

Application ipterface: The application ‘passes the sequence of GIDs (consonant and nukta), to the table, and
gets back the GID for the nukta form.

Ul suggestion: This featurershould be on by default.
Script/language sensitivity: Required in Indic scripts.

Feature intefaction; This feature overrides the results of all other features.

Tag: 'numr’
Friendly name: Numerators

Function: Replaces selected figures which precede a slash with numerator figures, and replaces the
typographic slash with the fraction slash.

Example: In the string 11/17 selected by the user, the application turns the 11 into numerators, and the slash
into a fraction slash when the user applies the fraction feature (frac).

Recommended implementation: The numr table maps sets of figures and related characters to corresponding
numerator glyphs in the font. It also maps the typographic slash (U+002F) to the fraction slash (U+2044). All
mappings are one-to-one (GSUB lookup type 1).
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Application interface: For GIDs found in the numr coverage table, the application passes a GID to the table

and

gets back a new GID.

Ul suggestion: This feature should normally be called by an application when the user applies the frac feature.

Script/language sensitivity: None.

Feature interaction: This feature supports frac. It may be used in combination with other substitution (GSUB)
features, whose results it may override.

Tag: 'onum'

Friendly name: Oldstyle Figures

Fundtion: This feature changes selected figures from the default lining style to oldstyle form)
Example: The user invokes this feature to get oldstyle figures, which fit better into the flow of norm
and lowercase text. Various characters designed to be used with figures may alsohave oldstyle v
Recqmmended implementation: The onum table maps each lining figure, and,any associated cha
the corresponding oldstyle form (GSUB lookup type 1).

Application interface: For GIDs found in the onum coverage table, the application passes a GID tg
tableland gets back a new GID.

Ul syggestion: Users can switch between the lining and oldstyle‘sets by turning this feature on or
NOTE This feature is separate from the figure-width features_ pnum and tnum. When the user changsd
the application may want to query whether a change in width is_also desired.

Scrigt/language sensitivity: None.

Featlire interaction: This feature overrides the resdilts of the Lining Figures feature (Inum).
Tag:|'opbd'

Frienidly name: Optical Bounds

Fundtion: Aligns glyphs by their.apparent left or right extents in horizontal setting, or apparent top
extents in vertical setting, replacing the default behavior of aligning glyphs by their origins. Anothe

this 1
adval

Exan
is lef

right

Reca

top,
alter

ehavior would be visual justification. The optical edge of a given glyph is only indirectly relate
nce width or bounding*box; this feature provides a means for getting true visual alignment.

hple: Succeeding-lines beginning with T, D and W would shift to the left by varying amounts w
-justified and:this feature is applied. Succeeding lines ending with r, h and y would likewise s
by differing{degrees when the text is right-justified and this feature is applied.

al upper-
Brsions.

acters, to

the onum

Dff.

s figure style,

br bottom
I name for
dtoits

hen the text
hift to the

mmended implementation: Values for affected glyphs are defined with a separate record for
Ind bottom. Each record describes the amount by which the placement and advance width s

eft, right,

tI\ouId be

d(GPOS lockun tvne 1)
\ L A o 7

Application interface: For GIDs found in the opbd coverage table, the application calls one of two related
tables, depending on the position of the glyph. For glyphs at the left end of a horizontal line, it calls the Ifbd
table, for glyphs at the right end of a horizontal line, it calls the rtbd table.

Ul suggestion: This feature should be active by default. It effectively changes the line length, so justification

algo

rithms should account for this adjustment.

Script/language sensitivity: None.

Feature interaction: Should not be applied to glyphs which use fixed-width features (e.g. fwid, halt, hwid, qwid

and

twid) or vertical features (e.g. vert, vrt2, vpal, valt and vhal). Uses Ifbd and rtbd features.
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Tag: 'ordn’

Friendly name: Ordinals

Function: Replaces default alphabetic glyphs with the corresponding ordinal forms for use after figures. One

exception to
substitution,

the follows-a-figure rule is the numero character (U+2116), which is actually a ligature
but is best accessed through this feature.

Example: The user applies this feature to turn 2.0 into 2.° (abbreviation for secundo).

Recommended implementation: The ordn table maps various lowercase letters to correspondlng ordlnal forms

in a chained
4).

Application i
of GIDs to th

NOTE

hterface: For sets of GIDs found in the clig coverage table, the application passes the‘sequen
e table and gets back new GIDs. Full sequences must be passed.

is may be a change of semantic value. Besides the original character codes, the application should

P
the code for the new character.

Ul suggestio

n: This feature should be off by default.

Script/language sensitivity: Applies mostly to Latin script.

Feature inte
results it ma

Tag: 'ornm'

action: This feature may be used in combination with other substitution (GSUB) features, wh
override.

Friendly nanpe: Ornaments

Function: Th
glyphs (e.g.

a selection fi
ornaments 3
the power us

Example: Th
bullet charad

Recommend
lookup type

The manufa
type 3 for all
should be orf
between fam

s is a dual-function feature, which uses twe'input methods to give the user access to orname
leurons, dingbats and border elements)-in the font. One method replaces the bullet characte
om the full set of available ornaments; the other replaces specific "lower ASCII" characters W
ssigned to them. The first approach supports the general or browsing user; the second suppq
er.

e user inputs gwwwwwwiwwwe to form the top of a flourished box in Adobe Caslon, or inputs
ter, then chooses the, thistle dingbat.

ed implementatiof; The ornm table maps all ornaments in a font to the bullet character (GSU

pse

with
ith
rts

the

B) and each ornament in a font to a corresponding alphanumeric character (GUSB lookup typ
cturer may cheose to build two tables (one for each lookup type) or only one which uses look
substitutions™ As in any one-from-many substitution, alternates present in more than one facg
Hered consistently across a family, so that those alternates can work correctly when switching
ily ntembers.

Application il

bullet character (U+2022) or alphanumerlc characters In the first case, it passes the GID for bullet to the ornm
table and gets back a set of GIDs, and gives the user a means to select from among them. In the second case,
for GIDs found in the ornm coverage table, it passes GIDs to the ornm table and gets back new GIDs.

Ul suggestio

n: This feature should be inactive by default. When more than one GID is returned (the bullet

case), an application could display the forms sequentially in context, or present a palette showing all the forms
at once, or give the user a choice between these approaches. Once the user has selected a specific ornament,
that one should be the default selection the next time the bullet is typed. In the absence of such prior
information, the application may assume that the first ornament in a set is the preferred form, so the font
developer should order them accordingly.

Script/language sensitivity: None.
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Feature interaction: This feature is mutually exclusive with all other substitution (GSUB) features, which
should be turned off when it's applied.

Tag: 'palt'
Friendly name: Proportional Alternate Widths

Function: Respaces glyphs designed to be set on full-em widths, fitting them onto individual (more or less
proportional) horizontal widths. This differs from pwid in that it does not substitute new glyphs (GPOS, not
GSUB feature). The user may prefer the monospaced form, or may simply want to ensure that the glyph is
well-fit and not rotated in vertical setting (Latin forms designed for proportional spacing would be rotated).

Example: The user may invoke this feature in a Japanese font to get Latin, Kanji, Kana or Symbol|glyphs with
the flill-width design but individual metrics.

Recqmmended implementation: The font specifies alternate metrics for the full-width glyphs{GPJS lookup
type[1).

Application interface: For GIDs found in the palt coverage table, the application passes the GIDs tp the table
and gets back positional adjustments (XPlacement, XAdvance, YPlacement andxYAdvance).

Ul syggestion: This feature would be off by default.
Scrigt/language sensitivity: Used mostly in CJKV fonts.

Featlire interaction: This feature is mutually exclusive with all other'glyph-width features (e.g. fwid| halt, hwid,
gwid|and twid), which should be turned off when it's applied.Af palt is activated, there is no requirement that
kern|must also be activated. If kern is activated, palt mustalso be activated if it exists.. See also ypal.

Tag:|pcap’
Friendly name: Petite Capitals

Fundtion: Some fonts contain an additional size of capital letters, shorter than the regular smallcaps and
whimsically referred to as petite caps:«.Such forms are most likely to be found in designs with a small
lowefcase x-height, where they better harmonise with lowercase text than the taller smallcaps (forexamples
of pgtite caps, see the Emigre type families Mrs Eaves and Filosofia). This feature turns lowercas¢ characters
into petite capitals. Forms related to petite capitals, such as specially designed figures, may be in¢luded.

BCDEFGHIJKL

SMALLCAPS PETITE CAPS

ExampleyThe user enters text as lowercase or mixed case, and gets petite cap text or text with regular
uppercase and petite caps.

g tions, creating
a shifting hierarchy of uppercase forms.

Recommended implementation: The pcap table maps lowercase glyphs to the corresponding petite cap forms
(GSUB lookup type 1).

Application interface: For GIDs found in the pcap coverage table, the application passes GIDs to the pcap
table, and gets back new GIDs. Petite cap substitutions should follow language rules for smallcap (smcp)
substitutions.

Ul suggestion: This feature should be off by default.
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Script/language sensitivity: Applies only to scripts with both upper- and lowercase forms (e.g. Latin, Cyrillic,
Greek).

Feature interaction: This feature may be used in combination with other substitution (GSUB) features, whose
results it may override.

Tag: 'pkna’

Friendly name: Proportional Kana

H . 1 ] I 1 ol latadl F H 3 HAEI Lol £l +alila) H N 1
FUnCtIOn. Rr MIiavCo UIyPIIO, NAlTa difu NdAlTid™TCIdiCU, oCLU UIT UTTITUTTIT WIULITO \I an vt tuir V\Ilulll} Wit prupyul |0na|

glyphs.

Example: The user may invoke this feature in a Japanese font to get a proportional glyphlinstead|of a
corresponding half- or full-width kana glyph.

Recommended implementation: The font contains alternate kana and kana-related glyphs designed to be set
on proportiofal widths (GSUB lookup type 1).

Application ipterface: For GIDs found in the pkna coverage table, the application passes the GIDs to the table
and gets bagk new GIDs.

Ul suggestion: This feature would normally be off by default.

Script/language sensitivity: Generally used only in Japanese fonts.

Feature intefaction: This feature is mutually exclusive with all other glyph-width features (e.g. fwid, halt, hwid,
palt, pwid, qwid, twid, and vhal), which should be turned off when it's applied. Applying this feature should
activate the kern feature.

Tag: 'pnum'

Friendly nanpe: Proportional Eigures

Function: Rgplaces figure-glyphs set on uniform (tabular) widths with corresponding glyphs set on glyph-
specific (proportional) widths. Tabular widths will generally be the default, but this cannot be safely assumed.
Of course this feattire would not be present in monospaced designs.

Example: The'user may apply this feature to get even spacing for lining figures used as dates in an all-cap
headline.

Recommended implementation: In order to simplify associated kerning and get the best glyph design for a
given width, this feature should use new glyphs for the figures, rather than only adjusting the fit of the tabular
glyphs (although some may be simple copies); i.e. not a GPOS feature. The pnum table maps tabular
versions of lining and/or oldstyle figures to corresponding proportional glyphs (GSUB lookup type 1).

Application interface: For GIDs found in the pnum coverage table, the application passes GIDs to the pnum
table and gets back new GIDs.

Ul suggestion: This feature should be off by default. The application may want to query the user about this
feature when the user changes figure style (onum or Inum).
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Script/language sensitivity: None.

Feature interaction: This feature overrides the results of the Tabular Figures feature (tnum).

Tag: 'pref'
Friendly name: Pre-base Forms

Function: Substitutes the pre-base form of a consonant.

In some scripts of south or southeast Asia, such as Khmer, the conjoined form of certain consona

22:2009(E)

nts is always

dengtetasa pre-base form i the tase of some Scripts of southrindia, variations imwritimgton

such|that a conjoined Ra consonant may be written as a pre-base form, or a below-base or-pos
Fontg may be designed to support one or another convention. If a font is designed to\ Supp
convention in which conjoined Ra is a pre-base form, the Pre-Base Forms feature would-belused.

Exan
Whe

nple: In the Khmer script, the consonant Ra has a pre-base subscript form subscript called C
h the sequence of Coeng followed by Ra, its pre-base form is substituted.

Recq
pre-

mmended implementation: The pref table maps the sequence required to.convert a consong
ase form (GSUB lookup type 4).

Appl
to th
India|
cons|

b table, and gets back the GID for the pre base form of the,.consonant. When shaping sci
| the application may examine the results of processing this feature to determine if th
pnant form needs to be re-ordered.

Ul si
of tH

ggestion: In recommended usage, this feature triggers substitutions that are required for cd
e given script. It should be applied in the.appropriate contexts, as determined by §
ssing. Control of the feature should not generally be exposed to the user.

Featlire interaction: This feature is used in conjunction with certain other features to derive requ
certgin Indic and southeast ‘Asian scripts. The application is expected to process this feature and
features in an appropriate order to obtain the correct set of basic forms for the given script. For
the following features’should be applied in order: nukt, akhn, rphf, rkrf, pref, blwf, half, pstf
discretionary features for optional typographic effects may also be applied. Lookups for such

features should be processed after lookups for this feature have been processed.

Tag:|'pres!

ntions exist
t-base form.
ort a writing

peng Ra.

nt into its

cation interface: For substitutions defined in the pref table, the application passes the sequegnce of GIDs

ipts of south
e conjoining

rrect display
cript-specific

se forms for
Ra, such as

red forms of
icertain other
Indic scripts,
, cjct. Other
discretionary

Friendly name: Pre-base Substitutions

Function: Produces the pre-base forms of conjuncts in Indic scripts. It can also be used to substitute the

appropriate glyph variant for pre-base vowel signs.

Example: In the Gujarati (Indic) script, the doubling of consonant Ka requires the first Ka to be substituted by

its pre-base form. This in turn ligates with the second Ka. Applying this feature would result in the
version of the doubled Ka.

ligaturised

Recommended implementation: The pres table maps a sequence of consonants separated by the virama
(halant), to the ligated conjunct form (GSUB lookup type 4). In the case of pre-base matra substitution, the

appropriate matra can be substituted using contextual substitution (GSUB lookup type 5).
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Application interface: For substitutions defined in the pres table, the application passes the sequence of GIDs
to the feature, and gets back the GID for the ligature (or matra as the case may be).

Ul suggestion: This feature should be on by default.
Script/language sensitivity: Required in Indic scripts.

Feature interaction: This feature overrides the results of all other features.

Tag: 'pstf'

Friendly nanje: Post-base Forms
Function: Substitutes the post-base form of a consonant.

Example: In the Gurmukhi (Indic) script, the consonant Ya has a post base form. When the Yaislused as|the
second congonant in conjunct formation, its post-base form is substituted.

Recommended implementation: The pstf table maps the sequence required to convertia‘Consonant into ifs
post-base form (GSUB lookup type 4).

Application ihterface: For substitutions defined in the pstf table, the applicationpasses the sequence of GIDs
to the featurg, and gets back the GID for the post base form of the consonant.

Ul suggestign: In recommended usage, this feature triggers substitutions'that are required for correct display
of the given script. It should be applied in the appropriate contéxts, as determined by script-spgcific
processing. Control of the feature should not generally be exposed-tg the user.

Script/language sensitivity: Required in scripts of south and_sgQutheast Asia that have post-base forms for
consonants €g: Gurmukhi, Malayalam, Khmer.

Feature intefaction: This feature is used in conjunction with certain other features to derive required forms of
Indic and other related scripts. The application is expected to process this feature and certain other features in
an approprigte order to obtain the correct set of basic\forms for the given script. For Indic scripts, the follqwing
features sholld be applied in order: nukt, akhn, rphf] rkrf, pref, biwf, half, pstf, cjct. Other discretionary feaftures
for optional [typographic effects may also be. applied. Lookups for such discretionary features should be
processed after lookups for this feature havebeen processed.

Tag: 'psts'

Friendly nanpe: Post-base Substitutions
Function: Substitutes a sequence of a base glyph and post-base glyph, with its ligaturised form.

Example: In the Malayalam (Indic) script, the consonant Va has a post base form. When the Va is doubled to
form a conjupct- V\a; the first Va [base] and the post base form that follows it, is substituted with a ligaturg.

Recommendeddmplementation: The psts table maps identified conjunct formation sequences to
correspondingtigatures{GSYBtookuptype4-

Application interface: For substitutions defined in the psts table, the application passes the sequence of GIDs
to the feature, and gets back the GID for the ligature.

Ul suggestion: This feature should be on by default.

Script/language sensitivity: Can be used in any alphabetic script. Required in Indic scripts.
Feature interaction: This feature overrides the results of all other features.

Tag: 'pwid'

Friendly name: Proportional Widths
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Function: Replaces glyphs set on uniform widths (typically full or half-em) with proportionally spaced glyphs.
The proportional variants are often used for the Latin characters in CJKV fonts, but may also be used for Kana
in Japanese fonts.

Example: The user may invoke this feature in a Japanese font to get a proportionally-spaced glyph instead of
a corresponding half-width Roman glyph or a full-width Kana glyph.

Recommended implementation: The font contains alternate glyphs designed to be set on proportional widths
(GSUB lookup type 1).

Application interface: For GIDs found in the pwid coverage table, the application passes the GIDs to the table
and gets back new GIDs.

Ul sy

markets.

Scrig
scrip

Feat
palt,

activi
Tag:
Frien

Funga

characters involved are normally figures and some forms of punctuation.

Exan

Reca
width
whic

Appl
and

Ul sU
Scrig

Feat
and f{

ggestion: Applications may want to have this feature active or inactive by default depending
t/language sensitivity: Although used mostly in CJKV fonts, this feature could be applied in E
s.

Ure interaction: This feature is mutually exclusive with all other glyph-width features (e.g. fwid
gwid, twid, valt and vhal), which should be turned off when it's applied~Applying this feature
hte the kern feature.

'qwid'
dly name: Quarter Widths

tion: Replaces glyphs on other widths with glyphs set 6n widths of one quarter of an em (half

bn their

uropean

halt, hwid,
hould

an en). The

mmended implementation: The font may‘contain alternate glyphs designed to be set on qua
s (GSUB lookup type 1), or it may spegcify alternate metrics for the original glyphs (GPOS loo
n adjust their spacing to fit in quarter-em widths.

cation interface: For GIDs found in the qwid coverage table, the application passes the GIDs
jets back either new GIDg-orpositional adjustments (XPlacement and XAdvance).

ggestion: This featuré:would normally be off by default.
t/language sensditivity: Generally used only in CJKV fonts.

Ure interactioh: This feature is mutually exclusive with all other glyph-width features (e.g. fwid
wid), which'should be turned off when it's applied. It deactivates the kern feature.

Tag:

nple: The user may apply qwid to place a foutdigit figure in a single slot in a column of verticI

| text.

er-em
kup type 1)

to the table

halt, hwid

'rand’

Friendly nhame: Randomize

Function: In order to emulate the irregularity and variety of handwritten text, this feature allows multiple
alternate forms to be used.

Example: The user applies this feature in FF Kosmic to get three forms of f in one word.

Recommended implementation: The rand table maps GIDs for default glyphs to one or more GIDs for
corresponding alternates (GSUB lookup type 3).

Application interface: For GIDs found in the rand coverage table, the application passes a GID to the rand
table and gets back one or more new GIDs. The application selects one of these either by a pseudo-random
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algorithm, or by noting the sequence of IDs returned, storing that sequence, and stepping through that set as

the correspo

nding character code is invoked.

Ul suggestion: This feature should be enabled/disabled via a preference setting; "enabled" is the
recommended default.

Script/language sensitivity: None.

Feature interaction: This feature may be used in combination with other substitution (GSUB) features, whose
results it may override.

Tag: 'rkrf'

Friendly nanpe: Rakar Forms

Function: Pr

In Devanagg
by conjoinin
preceding cq
behaviors of
and half forn

bduces conjoined forms for consonants with rakar in Devanagari and Gujarati scripfs.

) an alternate form of Ra to the preceding consonant. Depending on the patticular syllablg
nsonant may be denoted in its full form or as a half form. Because of interactions involving
these scripts, a font implementation may need to process substitution lookups for rakar f
hs in a particular sequence in order to derive the appropriate display-for various sequencq

recommendgd usage, the Rakar Forms feature is processed before the Half Forms feature; a half form

given conso
sequential o

Example: In

Recommeng
followed by
lookup type

Application i
of GIDs to th

Ul suggestig

nant-Ra combination can be derived by subsequent application_of the Half Forms feature.
dering allows for correct display results.

Hindi (Devanagari script), the conjunct KRa is denoted with-a conjunct ligature form.

ed implementation: The rkrf table maps the sequehce of a consonant (the nominal form
b virama (halant) followed by Ra (the nominal form).to the corresponding conjoined form (G

).

hterface: For substitution sequences defined in the rkrf table, the application passes the sequ
e table, and gets back the GID for the half'form.

n: In recommended usage, this featufé triggers substitutions that are required for correct di

of the given script. It should be applied in “the appropriate contexts, as determined by script-sp

processing.

Control of the feature should not-generally be exposed to the user.

Script/language sensitivity: Required in.Devanagari and Gujarati scripts.

Feature inte
Indic scripts
order to ob
discretionary
features sho

Tag: 'rlig'

raction: This feature is used in conjunction with certain other features to derive required for
The application is expected to process this feature and certain other features in an appro
ain the correct set“of basic forms: nukt, akhn, rphf, rkrf, pref, blwf, half, pstf, cjct.
features for optional typographic effects may also be applied. Lookups for such discretiq
Lld be processed after lookups for this feature have been processed.

b

ri and Guijarati scripts, consonant clusters involving Ra following another consenant are denoted

, the
other
orms
s. In
for a
This

only)
SUB

ence

Splay
ecific

s of
iate
Dther
nary

Friendly name: Required Ligatures

Function: Replaces a sequence of glyphs with a single glyph which is preferred for typographic purposes. This
feature covers those ligatures, which the script determines as required to be used in normal conditions. This
feature is important for some scripts to insure correct glyph formation.

Example: The Arabic character lam followed by alef will always form a ligated lamalef form. This ligated form
is a requirement of the script's shaping. The same happens with the Syriac script.

Recommended implementation: The rlig table maps GIDs for default glyphs to one or more GIDs for
corresponding alternates (GSUB lookup type 3).

Application interface: The rlig table maps sequences of glyphs to corresponding ligatures (GSUB lookup type

4). Ligatures
found. The s

344

with more components must be stored ahead of those with fewer components in order to be
et of standard ligatures will normally remain constant by script.
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Ul suggestion: This feature should be active by default. It is recommended that this feature not be turned off to
avoid breaking obligatory script shaping.

Script/language sensitivity: Applies to Arabic and Syriac. May apply to some other scripts.

Feature interaction: This feature may be used in combination with other substitution (GSUB) features, whose
results it may override. See also liga.

Tag:

'rphf'

Friendly name: Reph Form

Funga

Exan
initia
sylla

Reca
Replh

Appl
for th
the g

Ul si
of th

procgssing. Control of the feature should not generally be'exposed to the user.

Scrig

Feat
Indic
orde
discr]
featu

tion: Substitutes the Reph form for a consonant and halant sequence.

hple: In the Devanagari (Indic) script, the consonant Ra possesses a reph form. When the Ra

ble, and also substituted with a mark that sits above the base glyph.

mmended implementation: The rphf table maps the sequence of default form of Ra and vira
(GSUB lookup type 4).

cation interface: The application passes the GIDs for Ra and virama-to the table and gets |
e reph mark. The application may examine the results of processing other features to detern
equence the reph mark should be re-ordered to.

ggestion: In recommended usage, this feature triggers substitutions that are required for cq
e given script. It should be applied in the appropriate contexts, as determined by s

t/language sensitivity: Required in Indic scripts. eg» Devanagari, Kannada.

Ure interaction: This feature is used in conjunction with certain other features to derive requ
scripts. The application is expected to proecess this feature and certain other features in ar

to obtain the correct set of basic forms: nukt, akhn, rphf, rkrf, pref, blwf, half, pstf
ptionary features for optional typographic effects may also be applied. Lookups for such
res should be processed after lookups for this feature have been processed.

is a syllable

consonant and is followed by the virama, it is repositioned after the post base vowel’sign within the

ma to the

ack the GID
ine where in

rrect display
cript-specific

red forms of
appropriate
cjct. Other
discretionary

Tag:|'rtbd’

Friendly name: Right Bounds

Fundtion: Aligns glyphs,by their apparent right extents at the right ends of horizontal lines of text, feplacing the
defallt behavior oftaligning glyphs by their origins. This feature is called by the Optical Bounds (oabd) feature
above.

Example: Succeeding lines ending with r, h and y would shift to the right by differing degrees when the text is
right{justified and this feature is applied.

Recommmended impiementatiorn. Vatues for affected gityphs describe the amount by which the pfacement and
advance width should be altered (GPOS lookup type 1).

Application interface: For GIDs found in the rtbd coverage table, the application passes a GID to the table and

gets

back a new XPlacement and XAdvance value.

Ul suggestion: This feature is called by an application when the user invokes the opbd feature.

Script/language sensitivity: None.

Feature interaction: Should not be applied to glyphs which use fixed-width features (e.g. fwid, halt, hwid, qwid
and twid) or vertical features (e.g. vert, vrt2, vpal, valt and vhal). Is called by opbd feature.
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Tag: 'rtla’

Friendly name: Right-to-left alternates

Registered by: Adobe

Function: This feature applies glyphic variants (other than mirrored forms) appropriate for right-to-left text. (For
mirrored forms, see 'rtim".)

Recommended implementation: These are required to be glyph substitutions, and it is recommended that they
be one-to-one (GSUB lookup type 1).

Application ipterface: See section "Left-to-right and right-to-Teft text” in the subclause 6.7.4 "Text proce
with OFF Layout".

Ul suggesti

Script/langu

Feature inte
‘ccmp' and 'l

Tag: rtim'

- None.

ge sensitivity: Right-to-left runs of text.

raction: This feature is to be applied simultaneously with other pre-shaping features suq
DCl'.

Friendly nanpe: Right-to-left mirrored forms

Registered b

Function: Th
that would b

y: Adobe

is feature applies mirrored forms appropriate for:right-to-left text other than for those charg
b covered by the character-level mirroring step.performed by an OFF layout engine. (For rig

left glyph alt¢rnates, see 'rtla'.)

Example: Th

e ‘rtim’ feature replaces the glyph for U#2232, CLOCKWISE CONTOUR INTEGRAL, with o

which the integral sign is mirrored but the circular.arrow has retained its direction.

Recommend
be one-to-or]

Application i
with OFF La

Ul suggestio

ed implementation: These are reguired to be glyph substitutions, and it is recommended that
e (GSUB lookup type 1).

hterface: See section “Leftito-right and right-to-left text” in the subclause 6.1.4 "Text proce
yout".

n: None.

Script/langugge sensitivity:~Right-to-left runs of text.

Feature inte)
‘ccmp' and 'l

raction:\Fhis feature is to be applied simultaneously with other pre-shaping features suq
D',

5sing

h as

cters
ht-to-

ne in

they

5sing

h as

Tag: 'ruby'

Friendly name: Ruby Notation Forms

Function: Japanese typesetting often uses smaller kana glyphs, generally in superscripted form, to clarify the
meaning of kanji which may be unfamiliar to the reader. These are called ruby, from the old typesetting term
for four-point-sized type. This feature identifies glyphs in the font which have been designed for this use,
substituting them for the default designs.

Example: The user applies this feature to the kana character U+3042, to get the ruby form for annotation.
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Recommended implementation: The font contains alternate glyphs for all kana characters which are enabled
for ruby notation. The ruby table maps GIDs for default forms to GIDs for corresponding ruby alternates.
These are one-to-one substitutions (GSUB lookup type 1).

Application interface: For GIDs found in the ruby coverage table, the application passes the GIDs for default
forms to the table and gets back new GIDs for ruby forms. The application then scales and positions these
forms according to its defaults, which may take user parameters.

Ul suggestion: This feature should be inactive by default. Applications may offer the user an opportunity to

spec

ify the degree of scaling and baseline shift.

Script/language sensitivity: Applies only to Japanese.

Feat

Tag:
Frien

Fung
clear
form

Exan

Recq
corre
othe
(one
subs

Appl
table
mea

Ul st
coulg
user
prefe

Scrig

Feat
resul

Ure interaction: This feature overrides the results of any other feature for the affected characty

'salt'
dly name: Stylistic Alternates

tion: Many fonts contain alternate glyph designs for a purely esthetic effect; these don't alway
category like swash or historical. As in the case of swash glyphs, there may be more than o
This feature replaces the default forms with the stylistic alternates.

nple: The user applies this feature to Industria to get the altérnate form of g.

mmended implementation: The salt table maps GlDs-Afef default forms to one or more GIDs f
sponding stylistic alternatives. While many of these substitutions are one-to-one (GSUB look
s require a selection from a set (GSUB lookup type 3). The manufacturer may choose to buil
for each lookup type) or only one which uses looKup type 3 for all substitutions. As in any o

cation interface: For GIDs found in the‘salt coverage table, the application passes the GIDs t
and gets back one or more new GIDs. If more than one GID is returned, the application mus
ns for the user to select the one desired.

display the forms sequentially in context, or present a palette showing all the forms at once,
@ choice between these approaches. The application may assume that the first glyph in a set
rred form, so the font'developer should order them accordingly.

t/language sensitivity: None.

Ure interaction: This feature may be used in combination with other substitution (GSUB) featu
ts it may override.

n
litution, alternates present in more than one.face should be ordered consistently across a farx
thos¢ alternates can work correctly when switching between family members.

BIS.

s fit into a
e alternate

or

Lp type 1),

i two tables
-from-many
ily, so that

b the salt
[ provide a

ggestion: This feature should be inactive by default. When more than one GID is returned, an application

or give the
is the

res, whose

Tag:

'sinf’

Friendly name: Scientific Inferiors

Function: Replaces lining or oldstyle figures with inferior figures (smaller glyphs which sit lower than the
standard baseline, primarily for chemical or mathematical notation). May also replace lowercase characters
with alphabetic inferiors.

Example: The application can use this feature to automatically access the inferior figures (more legible than
scaled figures).

Recommended implementation: The sinf table maps figures to the corresponding inferior forms (GSUB lookup

type
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Application interface: For GIDs found in the sinf coverage table, the application passes a GID to the feature
and gets back a new GID.

Ul suggestion: This feature should be off by default.
Script/language sensitivity: Can apply to nearly any script.
Feature interaction: This feature may be used in combination with other substitution (GSUB) features, whose

results it may override.

Tag: 'size’

Friendly nanje: Optical size

Function: This feature stores two kinds of information about the optical size of the font: design size (the pgint

size for which the font is optimized) and size range (the range of point sizes which the font can'sefve well), as
well as othelf information which helps applications use the size range. The design size is uséful for
determining proper tracking behavior. The size range is useful in families which have fontscovering severfal
ranges. Additional values serve to identify the set of fonts which share related size ranges, and to identify|their
shared namg.

NOTE Sizes refer to nominal final output size, and are independent of viewing magnification or resolution.

Required implementation:

The Featureltable of this GPOS feature contains no lookups; its Feature’Parameters field records an Offspt
from the beginning of the Feature table to an array of five 16-bit uisigned integer values. The size featurg
must be implemented in all fonts in any family which uses the feature. In this usage, a family is a set of fopts

which share |a Preferred Family name (name ID 16), or Font Eamily name (name ID 1) if the Preferred Family
name is absent.

e Theffirst value represents the design size in 720/inch units (decipoints). The design size entry musst be
non-zero. When there is a design size but ne-recommended size range, the rest of the array will
congist of zeros.

e Thelsecond value has no independent meaning, but serves as an identifier that associates fonts in a
subfamily. All fonts which share:aPreferred or Font Family name and which differ only by size range
shall have the same subfamily value, and no fonts which differ in weight or style shall have the same
subfamily value. If this value is zero, the remaining fields in the array will be ignored.

e Thethird value enables_applications to use a single name for the subfamily identified by the second
valug. If the preceding/value is non-zero, this value must be set in the range 256 - 32767 (inclusive). It
records the valugtof'a field in the name table, which must contain English-language strings encoded in
Winglows Unjeade and Macintosh Roman, and may contain additional strings localized to other sgripts
and Janguages: Each of these strings is the name an application should use, in combination with the
family name, to represent the subfamily in a menu. Applications will choose the appropriate versign
basgd e their selection criteria.

e The fourth and fifth values represent the small end of the recommended usage range (exclusive) and
the large end of the recommended usage range (inclusive), stored in 720/inch units (decipoints).
Ranges must not overlap, and should generally be contiguous.

Example: The size information in Bell Centennial is [60 0 0 0 0]. This tells an application that the fontas design
size is six points, so larger sizes may need proportionate reduction in default inter-glyph spacing. The size
information in Minion Pro Semibold Condensed Subhead is [180 3 257 139 240]. These values tell an
application that:

e The font's design size is 18 points;

e This font is part of a subfamily of fonts that differ only by the size range which each covers, and which
share the arbitrary identifier number 3;
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ID 257 in the name table is the suggested menu name for this subfamily. In this case, the
name ID 257 is Semibold Condensed,;

This font is the recommended choice from sizes greater than 13.9-point up through 24-po

22:2009(E)

string at

ints.

Application interface: When the user specifies a size, the application checks for a size feature in the active
font. If none is found, the application follows its default behavior. If one is found, the application follows the

spec

ified Offset to retrieve the five values.

Design size: Applications which offer size-based tracking have a pre-defined curve which
apply. By default, this curve should be set to produce no adjustment at the font's design s
value in the array_in decipoints)

they can
ize (first

Ul st
the u
to bu
each

Size ranges: If the second value in the size array is non-zero, the font has a recommende
When any such font is selected by the user, the application builds a list of all fontsfwith thi
value and the same Preferred Family name, and notes the size range in the curfrent font.

may want to cache the subfamily list at this point. If the specified size falls in.the‘current fq
the application uses the current font. If not, the application checks the othenranges in the

present, the font with the range closest to the specified value is used.Nf'the specified size
between two ranges, the range with the larger values is used. Since adding or removing f
subfamily may cause reflow, applications should note which fonis/are used for which text.

ggestion: This feature should be active by default. Applications-may want to present the tracl
ser for adjustments via a GUI. At start-up, and when fonts are*added or removed, application
ild a list of fonts with such ranges, and display the filtered subfamily names in their font selec
filtered name representing the full set of related sizes~Applications may also present a settin

allow
scre
pres

Scrig
point

Feat

Tag:
Frien

Funga
font |
smal

Exan

subf}

s the user to select non-default sizes (for example«in the case where final output is intended
n viewing, a smaller optical size will produce better results). In such a case, the font-selectio
nt the unfiltered names. Applications should netify the user if fonts are removed or added frg
mily with size ranges, and query about desired behavior.

t/language sensitivity: None. The FeatureParams of all ‘size’ features in the GPOS FeaturelLi
to the same set of values.

ire interaction: None.

'smcp’
dly name: Small-Capitals

tion: This feature turns lowercase characters into small capitals. This corresponds to the com
ayout. It is\generally used for display lines set in Large & small caps, such as titles. Forms re
capitals,such as oldstyle figures, may be included.

nple. The user enters text as mixed capitals and lowercase, and gets Large & small cap text.

d size range.
s subfamily
\pplications
nt's range,
subfamily,

and if the specified size falls in one of them, uses that font. If the specifiedSize is not in any range

falls exactly
bnts from a

ing curve to
S may want
tion Ul, with
g which

for on-

h Ul should

m a

st must

mon SC
ated to

Recommended implementation: The smcp table maps lowercase glyphs to the corresponding small-cap forms
(GSUB lookup type 1).

Application interface: For GIDs found in the smcp coverage table, the application passes GIDs to the smcp

table

NOTE

, and gets back new GIDs.
Applications should treat 3 (U+00DF) as a pair of s characters, and that the Turkish dotless

normal small cap .

Ul suggestion: This feature should be off by default.

i maps to the

Script/language sensitivity: Applies only to bicameral scripts (i.e. those with case differences), such as Latin,

Gree

© IS0
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Feature interaction: This feature may be used in combination with other substitution (GSUB) features, whose

results it may override. Also see c2sc.

Tag: 'smpl'
Friendly name: Simplified Forms
Function: Replaces 'traditional’ Chinese or Japanese forms with the corresponding 'simplified' forms.

Example: The user gets U+53F0 when U+6AAF, U+81FA, or U+98B1 is entered.

Recommended implementation: The smpl table maps each traditional form in a font to a corresponding
simplified foqm (GSUB lookup type 1).

NOTE Mpre than one traditional form may map to a single simplified form.

Application ipterface: For GIDs found in the smpl coverage table, the application passes the /&IDs to the t
and gets bagk one new GID for each.

NOTE This is a change of character code. Besides the original character code, the appli¢ation should store thej
for the new character.

Ul suggestion: This feature would be off by default, but could be made the défault by a preference setting
Script/language sensitivity: Applies only to Chinese and Japanese.

Feature intefaction: This feature is mutually exclusive with all other<féatures, which should be turned off w
it's applied, ¢xcept the palt, vert and vrt2 features, which may be& used in addition; trad and tham are mutg
exclusive, and override the results of smpl.

Tag: 'ss01' -|'ss20'

Friendly nane: Stylistic Set 1 - Stylistic Set 20

Function: In pddition to, or instead of, stylistic.alternatives of individual glyphs (see 'salt' feature), some fo

able

code

hen
lly

nts

may contain|sets of stylistic variant glyphs-coerresponding to portions of the character set, e.g. multiple vatiants

for lowercase letters in a Latin font. Glyphs’in stylistic sets may be designed to harmonise visually, interra
particular wgys, or otherwise work together. Examples of fonts including stylistic sets are Zapfino Linotypq
Adobe's Posdtica. Individual featurés numbered sequentially with the tag name convention 'ss01' 'ss02' 'ss|
'ss20' provide a mechanism forglyphs in these sets to be associated via GSUB lookup indexes to default
forms and tol each other, and for users to select from available stylistic sets.

Recommended impleméntation: An ssXX table maps GIDs for default forms to one GIDs for correspondin
stylistic alterpatives in eéach set. Each ssXX feature uses one-to-one (GSUB lookup type 1) substitutions.
developers may chioose to map only from default forms to variants for each stylistic set, or may choose to
between all $tylistic sets in each feature, depending on intended user experience. For example, feature 's

ctin
and
03" .

]
Font

map
503

might contaip lQekups mapping variant glyphs from 'ss01' and 'sso2' to corresponding variants in 'ss03', i

addition to mapping from default forms.

The FeatureParams field of the Feature Table of these GSUB features may be set to 0, or to an offset to a

Feature Parameters table comprising two successive USHORT values, as follows:

e Version (set to 0): This corresponds to a "minor" version number. Additional data may be added to the

end of this Feature Parameters table in the future.

e Ul Name ID: The 'name' table name ID that specifies a string (or strings, for multiple languages) for a

user-interface label for this feature. The values of uiLabelNameld and sampleTextNameld are
expected to be in the font-specific name ID range (256—-32767), though that is not a requirement i
this Feature Parameters specification. The user-interface label for the feature can be provided in

n
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multiple languages. An English string should be included as a fallback. The string should be kept to a
minimal length to fit comfortably with different application interfaces.

Application interface: The application is responsible for counting and enumerating the number of features in
the font with tag names of the format 'ss01' to 'ss20', and for presenting the user with an appropriate selection
mechanism. For GIDs found in the ssXX coverage table, the application passes the GIDs to the ssXX table
and gets back one or more new GIDs.

Ul suggestion: This feature should be off by default.

Script/language sensitivity: None.

Featlire interaction: This feature may be used in combination with other substitution (GSUB) features, whose
results it may override. After an ssXX feature has been applied, the user may wish to apply glyph-specific
featdres, e.g. 'salt', to individual glyphs in the resulting layout; font developers are responsible)for prdering
substitution lookups to obtain desired user experience.
Tag:|'subs'

Friendly name: Subscript

Fundtion: The "subs" feature may replace a default glyph with a subscript'dlyph, or it may combing a glyph
substitution with positioning adjustments for proper placement.

Recqmmended implementation: First, a single or contextual substitution lookup implements the sybscript
glyph (GSUB lookup type 1). Then, if the glyph needs repositioning, an application may apply a single
adjustment, pair adjustment, or contextual adjustment positioning lookup to modify its position.

Application interface: For GIDs found in the subs coverage table, the application passes a GID to the feature
and gets back a new GID. This is a change of semantic value. Besides the original character codgs, the
application should store the code for the new character.

Ul sgggestion: This feature should be off by-default.
Scrigt/language sensitivity: Can apply o nearly any script.
Featlire interaction: This feature,may be used in combination with other substitution (GSUB) features, whose
results it may override.
Tag:|'sups'

Friendly name: Superscript

Fundtion: Replaces lining or oldstyle figures with superior figures (primarily for footnote indication)} and
repldces lowercase letters with superior letters (primarily for abbreviated French titles).

Examplé/The application can use this feature to automatically access the superior figures (more Iegible than
scaled figures) for fTootnotes, or the User can apply it 1o MSST o get the classic form.

Recommended implementation: The sups table maps figures and lowercase letters to the corresponding
superior forms (GSUB lookup type 1).

Application interface: For GIDs found in the sups coverage table, the application passes a GID to the feature
and gets back a new GID.

NOTE This can include a change of semantic value. Besides the original character codes, the application should
store the code for the new character.

Ul suggestion: This feature should be off by default.

Script/language sensitivity: Can apply to nearly any script.
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Feature interaction: This feature may be used in combination with other substitution (GSUB) features, whose
results it may override.

Tag: 'swsh'

Friendly name: Swash

Function: This feature replaces default character glyphs with corresponding swash glyphs. It should be noted
that there may be more than one swash alternate for a given character.

Example: The user inputs the ampersand character when setting text with Poetica with this feature active, and

is presented

Recommenqd
correspondir
require a sel
for each look
present acro

Application i
table and ge
means for th

Ul suggestio
could display
user a choic
preferred for|

Script/language sensitivity: Does not apply to ideographic scripts.

Feature inte
results it ma

Tag: 'titl'

Friendly name: Titling

Function: Th
These may |

Example: Th

Recommend
type 1).

Application i

with a choice of the 63 ampersand forms in that face.

ed implementation: The swsh table maps GIDs for default forms to those for one or mere

g swash forms. While many of these substitutions are one-to-one (GSUB lookup type.t), oth
ection from a set (GSUB lookup type 3). The manufacturer may choose to build two,tables (o
up type) or only one which uses lookup type 3 for all substitutions. If several styles of swash
5s the font, the set of forms for each character should be ordered consistently.

hterface: For GIDs found in the swsh coverage table, the application passes the GIDs to the
s back one or more new GIDs. If more than one GID is returned, the application must provid
e user to select the one desired.

h: This feature should be inactive by default. When more than @ne GID is returned, an applic

the forms sequentially in context, or present a palette showing all the forms at once, or give
b between these approaches. The application may assume that the first glyph in a set is the
M, so the font developer should order them accordingly)

action: This feature may be used in combination with other substitution (GSUB) features, wh
override.

e all-capital and/or larger on the body, and adjusted for viewing at larger sizes.
e user applies this)feature in Adobe Garamond to get the titling caps.

ed impleméntation: The titl table maps default forms to corresponding titling forms (GSUB log

s feature replaces the default glyphs with corresponding forms designed specifically for titling.

ation
the

pSse

kup

nterface: For GIDs found in the titl coverage table, the application passes the GIDs to the titl

and gets bag

Ksaew GIDs.

tlable

Ul suggestio

n: This feature should be off by default.

Script/language sensitivity: None.

Feature interaction: This feature may be used in combination with other substitution (GSUB) features, whose
results it may override.

Tag: 'tjmo’

Friendly name: Trailing Jamo Forms

Function: Substitutes the trailing jamo form of a cluster.
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Example: In Hangul script, the jamo cluster is composed of three parts (leading consonant, vowel, and trailing
consonant). When a sequence of trailing class jamos are found, their combined trailing jamo form is
substituted.

Recommended implementation: The tjmo table maps the sequence required to convert a series of jamos into
its trailing jamo form (GSUB lookup type 4).

Application interface: For substitutions defined in the tjmo table, the application passes the sequence of GIDs
to the feature, and gets back the GID for the trailing jamo form.

Ul suggestion: This feature should be on by default.

Scrigt/language sensitivity: Required for Hangul script when Ancient Hangul writing system is supported.

Featlire interaction: This feature overrides the results of all other features.

Tag:|'tnam’
Friendly name: Traditional Name Forms

Fundtion: Replaces 'simplified' Japanese kanji forms with the corresponding ‘traditional’ forms. This is
equivalent to the Traditional Forms feature, but explicitly limited to the ttaditional forms considered proper for
use ih personal names (as many as 205 glyphs in some fonts).

Example: The user inputs U+4E9C and gets U+4E9E.

Recqmmended implementation: The tnam table maps simplified forms in a font to corresponding traditional
form$ which can be used in personal names (GSUB looKuptype 1). The application stores a record of any
simplified forms which resulted from substitutions (thexsmpl feature); for such forms, applying the {nam feature
unddges the previous substitution.

Application interface: For GIDs found in the tham coverage table, the application passes the GIDs|to the table
and gets back new GIDs.

NOTE This is a change of character code> Besides the original character code, the application should $tore the code
for the new character.

Ul syggestion: This feature should be off by default.
Scrigt/language sensitivitysApplies only to Japanese.
Featlire interaction: May-include some characters affected by the Proportional Alternate Widths feature (palt);

trad and tnam are mutually exclusive, and override the results of smpl.

Tag:|'tnum:

Friendly.mame: Tabular Figures

Function: Replaces figure glyphs set on proportional widths with corresponding glyphs set on uniform (tabular)
widths. Tabular widths will generally be the default, but this cannot be safely assumed. Of course this feature
would not be present in monospaced designs.

Example: The user may apply this feature to get oldstyle figures to align vertically in a column.

Recommended implementation: In order to simplify associated kerning and get the best glyph design for a
given width, this feature should use new glyphs for the figures, rather than only adjusting the fit of the

proportional glyphs (although some may be simple copies); i.e. not a GPOS feature. The thnum table maps
proportional versions of lining &/or oldstyle figures to corresponding tabular glyphs (GSUB lookup type 1).

Application interface: For GIDs found in the thum coverage table, the application passes GIDs to the thum
table and gets back new GIDs.
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Ul suggestion: This feature should be off by default. The application may want to query the user about this

feature when the user changes figure style (onum or Inum).
Script/language sensitivity: None.

Feature interaction: This feature overrides the results of the Proportional Figures feature ( pnum).

Tag: 'trad’

Friendly name: Traditional Forms

Function: Rgplaces 'simplified” Chinese hanzi or Japanese kanji forms with the corresponding traditional
forms.

Example: The user inputs U+53F0 and is offered a choice of U+6AAF, U+81FA, or U+98B1.

Recommended implementation: The trad table maps each simplified form in a font to one or;aiore traditio
forms. Whilel many of these substitutions are one-to-one (GSUB lookup type 1), others require a selection
from a set (SUB lookup type 3). The manufacturer may choose to build two tables (onefor each lookup
or only one which uses lookup type 3 for all substitutions. As in any one-from-many.substitution, alternate
present in mpre than one face should be ordered consistently across a family, so'that those alternates ca
work correctly when switching between family members.

Application ipterface: For GIDs found in the trad coverage table, the application passes the GIDs to the ta
and gets bagk one or more new GIDs. If more than one GID is returned,:the application must provide a m
for the user
from substitytions (the smpl feature); for such forms, applying thedrad feature undoes the previous
substitution.

NOTE This is a change of character code. Besides the original\character code, the application should store the]
for the new cHaracter.

Ul suggestion: This feature should be inactive by default. If there's no record of a conversion from traditio
to simplified,|the user must be offered a set of possibilities from which to select. The application may note
user's choicg, and offer it as a default the next-time the source simplified character is encountered. In the
absence of quch prior information, the application may assume that the first glyph in a set is the preferred
so the font developer should order them accordingly.

Script/language sensitivity: Applies only to Chinese and Japanese.
Feature intefaction: May include ‘some characters affected by the Proportional Alternate Widths feature (p
trad and tnam are mutually exclusive, and override the results of smpl.

Tag: 'twid'

select the one desired. The application stores a record, of‘any simplified forms which resulted

hal

type)

n

ble
bans

code

hal
the

form,

alt);

Friendly nanre: Third Widths

Function: Replaces glyphs on other widths with glyphs set on widths of one third of an em. The characters

involved are normally figures and some forms of punctuation.

Example: The user may apply twid to place a three-digit figure in a single slot in a column of vertical text.

Recommended implementation: The font may contain alternate glyphs designed to be set on third-em widths

(GSUB lookup type 1), or it may specify alternate metrics for the original glyphs (GPOS lookup type 1) wh
adjust their spacing to fit in third-em widths.

Application interface: For GIDs found in the twid coverage table, the application passes the GIDs to the ta
and gets back either new GIDs or positional adjustments (XPlacement and XAdvance).

Ul suggestion: This feature would normally be off by default.

ich

ble
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Script/language sensitivity: Generally used only in CJKV fonts.

Feature interaction: This feature is mutually exclusive with all other glyph-width features (e.g. fwid, halt, hwid
and qwid), which should be turned off when it's applied. It deactivates the kern feature.

Tag: 'unic'
Friendly name: Unicase

Function: This feature maps upper- and lowercase letters to a mixed set of lowercase and small capital forms,
resulting in a single case alphabet (for an example of unicase, see the Emigre type family Filosofia). The
letters substituted may vary from font to font, as appropriate to the design. If aligning to the x-height, smallcap
glyphs may be substituted, or specially designed unicase forms might be used. Substitutions might also
inclufe specially designed figures.

HILOSOFId UNICASC

Example: The user enters text as uppercase, lowercase or mixed case, and gets.Unicase text.

Recqmmended implementation: The unic table maps some uppercase and.lowercase glyphs to cgrresponding
unicgse forms (GSUB lookup type 1).

Application interface: For GIDs found in the unic coverage table, the“application passes GIDs to the unic table,
and gets back new GIDs.

Ul syggestion: This feature should be off by default.

Scrigt/language sensitivity: Applies only to scripts with:both upper- and lowercase forms (e.g. Latif, Cyrillic,
Gregk).

Featlire interaction: This feature may be used in‘\combination with other substitution (GSUB) features, whose
results it may override.

Tag:|'valt'

Friendly name: Alternate Vertical Metrics
Fundtion: Repositions glyphs to visually center them within full-height metrics, for use in vertical setting.
Typigally applies to full-width Latin glyphs, which are aligned on a common horizontal baseline angl not rotated
when set verticallyin €JKV fonts.

Example: Applyifhg this feature would shift a Roman h down, or y up, from their default full-width ppsitions.

Recqmmeénded implementation: The font specifies alternate metrics for the original glyphs (GPOS lookup type
1).

Application interface: For GIDs found in the valt coverage table, the application passes the GIDs to the table
and gets back positional adjustments (YPlacement).

Ul suggestion: This feature should be active by default in vertical-setting contexts.
Script/language sensitivity: Applies only to scripts with vertical writing modes.

Feature interaction: This feature is mutually exclusive with all other glyph-height features (e.g. vhal and vpal),
which should be turned off when it's applied. It deactivates the kern feature.
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Tag: "vatu"

Friendly name: Vattu Variants

Function: : In an Indic consonant conjunct, substitutes a ligature glyph for a base consonant and a following
vattu (below-base) form of a conjoining consonant, or for a half form of a consonant and a following vattu form.

Example: In the Devanagari (Indic) script, the consonant Ra takes a vattu form, when it is not the syllable
initial consonant in a conjunct. This vattu form ligates with the base consonant as well as half forms of

consonants.

Recommended implementation: The vatu table maps consonant and vattu form combinations to their

respective lig

Lookups asj
feature and

be used to ¢
substitute th
feature is us

Application i
to the table,

Ul suggestig

atures (GSUB lookup type 4).

bociated with the Vattu Variants feature apply to glyphs derived using the Below-base’ F
for half-form plus vattu ligatures) the Half Forms features. The Below-base Forms feature s
erive the nominal vattu form of a consonant; the Vattu Variants feature shouldenly be us
e nominal vattu form and a base consonant or half form with a ligature glyph. f.thé Rakar H
bd, the Vattu Variants feature is not required.

hterface: For substitutions defined in the vatu table, the application passés‘the sequence of (
and gets back the GID for the vattu variant ligature.

n: In recommended usage, this feature triggers substitutions that‘aré required for correct di

of the given script. It should be applied in the appropriate contexts,~as determined by script-sp

processing.

Control of the feature should not generally be exposed to the user.

Script/language sensitivity: Used in Indic scripts. eg: Devanagari.

Feature inte
forms of Ind
expected to
basic forms
typographic
lookups for t

Tag: 'vert'

raction: This feature may be used in conjunctionwith certain other features to derive req
¢ scripts. For Indic script implementations that use the Vattu Variants feature, the applicati
process this feature and certain other features<in’an appropriate order to obtain the correct s

nukt, akhn, rphf, rkrf, pref, blwf, half, pstf, cjct. Other discretionary features for op
effects may also be applied. Lookups for‘such discretionary features should be processed
his feature have been processed.

Friendly na

Function: R
most CJKV
rotated and
rotated in lo

Example: In
(U+FE35).

Recommen

vert table maps the standard forms to the corresponding rotated forms

e: Vertical Alternates

places default forms with variants adjusted for vertical writing when in vertical writing mode.
lyphs remain vertical when set in vertical writing mode, some take a different form (usually
epositioned) for this purpose. Glyphs covered by this feature correspond to the set normally
-end DTPapplications.

ertical-writing mode, the opening parenthesis (U+FF08) is replaced by the rotated form

orms
nould
ed to
orms

5|Ds

Splay
ecific

uired
on is
et of
ional
after

Vhile

should be the last substitution in the font, and take input from other features.

i —The
(GSUB lookup type 1). This feature

Application interface: For GIDs found in the vert coverage table, the application passes GIDs to the feature,
and gets back new GIDs. See the vrt2 feature description for more details.

Ul suggestion: This feature should be active by default when vertical writing mode is on if the vrt2 feature is

not present.

See the vrt2 feature description for more details, and a discussion of vertical writing in OFF.

Script/language sensitivity: Applies only to scripts with vertical writing capability.

Feature interaction: This is a subset of the vrt2 feature; vrt2 is preferred. May be used in addition to any other

feature.
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Tag: 'vhal'
Friendly name: Alternate Vertical Half Metrics

Function: Respaces glyphs designed to be set on full-em heights, fitting them onto half-em heights. This
differs from valt in that it does not substitute new glyphs.

Example: The user may invoke this feature in a CJKV font to get better fit for punctuation or symbol glyphs
without disrupting the monospaced alignment.

Recommended implementation: The font specifies alternate metrics for the full-height glyphs (GPOS lookup
type 1).

Application interface: For GIDs found in the vhal coverage table, the application passes the GiBs’to the table
and gets back positional adjustments (XPlacement, XAdvance, YPlacement and YAdvance):

Ul syggestion: This feature would be off by default.
Scrigt/language sensitivity: Used only in CJKV fonts.
Featyre interaction: This feature is mutually exclusive with all other glyph-height features (e.g. valf and vpal),
which should be turned off when it’'s applied. It deactivates the kern feature. See also halt.
Tag:["vjmo"

Friendly name: Vowel Jamo Forms

Fundtion: Substitutes the vowel jamo form of a cluster.

Example: In Hangul script, the jamo cluster is composed of three parts (leading consonant, vowel] and trailing
conspnant). When a sequence of vowel class jamos are found, their combined vowel jamo form ig substituted.

Recqmmended implementation: The vjmo table maps the sequence required to convert a series ¢f jamos into
its vgwel jamo form (GSUB lookup type 4).

Application interface: For substitutions'defined in the vjmo table, the application passes the sequence of GIDs
to the feature, and gets back the GIB. for the vowel jamo form.

Ul syggestion: This feature should be on by default.
Scrigt/language sensitivity:*Required for Hangul script when Ancient Hangul writing system is supported.

Featlre interaction: This feature overrides the results of all other features.

Tag:|'vkna'

Friendly name- Vertical Kana Alternates

Function: Replaces standard kana with forms that have been specially designed for only vertical writing. This
is a typographic optimization for improved fit and more even color. Also see hkna.

Example: Standard full-width kana (hiragana and katakana) are replaced by forms that are designed for
vertical use.

Recommended implementation: The font includes a set of specially-designed glyphs, listed in the vkna
coverage table. The vkna feature maps the standard full-width forms to the corresponding special vertical
forms (GSUB lookup type 1).

Application interface: For GIDs found in the vkna coverage table, the application passes GIDs to the feature,
and gets back new GIDs.
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Ul suggestion: This feature would be off by default.

Script/language sensitivity: Applies only to fonts that support kana (hiragana and katakana).

Feature interaction: Since this feature is only for vertical use, features applying to horizontal behaviors (e.g.

kern) do not

Tag: 'vkrn'

apply.

Friendly name: Vertical Kerning

Function: Ad
glyphs. Althg
combination
this feature ¢
direction, an

NOTE
feature applie

Example: W
U+30C8is s

Recommend
or 8). These
Additional ag
the results o

Application i
positions (XH
onarunofg
glyphin a su

Ul suggestio
users to add

Script/language sensitivity: None

Feature inte
no requirem
which result

Tag: 'vpal'

This feature may apply to runs of more than two glyphs, and would not be used in,monospaced fonts.

justs amount of space between glyphs, generally to provide optically consistent spacing betw
ugh a well-designed typeface has consistent inter-glyph spacing overall, some glyph

5 require adjustment for improved legibility. Besides standard adjustment in the verticalldirect
an supply size-dependent kerning data via device tables, "cross-stream" kerning in the X tex
H adjustment of glyph placement independent of the advance adjustment.

5 only to text set vertically.

nen the katakana character U+30B9 or U+30D8 is followed by U+30€8 in a vertical setting,
hifted up to fit more evenly.

ed implementation: The font stores a set of adjustments for<pairs of glyphs (GPOS lookup tyy
may be stored as one or more tables matching left and.right classes, &/or as individual pairs
justments may be provided for larger sets of glyphs (€g: triplets, quadruplets, etc.) to overwr
pair kerns in particular combinations.

hterface: The application passes a sequence ofGIDs to the kern table, and gets back adjustg
Placement, XAdvance, YPlacement and YAdvance) for those GIDs. When using the type 2 lo
lyphs, it's critical to remember to not constime the last glyph, but to keep it available as the fi
bsequent run (this is a departure from _ngrmal lookup behavior).

n: This feature should be active by.default for vertical text setting. Applications may wish to a
further manually-specified adjustments to suit specific needs and tastes.

action: If 'vkrn' is activated, 'vpal' must also be activated if it exists. (If 'vpal' is activated, therg
pnt that 'vkrn' must also be activated.) May be used in addition to any other feature except thq
n fixed (uniform) advance heights.

Friendly na

e Proportional Alternate Vertical Metrics

een

This

e2

ite

d
bkup
st

low

S

Function: Respaces glyphs designed 10 be set on tull-em heights, Titting them onto Individual (more or less

proportional) vertical heights. This differs from valt in that it does not substitute new glyphs (GPOS, not GSUB
feature). The user may prefer the monospaced form, or may simply want to ensure that the glyph is well-fit.

Example: The user may invoke this feature in a Japanese font to get Latin, Kanji, Kana or Symbol glyphs with
the full-height design but individual metrics.

Recommended implementation: The font specifies alternate heights for the full-height glyphs (GPOS lookup

type 1).

Application interface: For GIDs found in the vpal coverage table, the application passes the GIDs to the table
and gets back positional adjustments (XPlacement, XAdvance, YPlacement and YAdvance).

Ul suggestio

358

n: This feature would be off by default.
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Feature interaction: This feature is mutually exclusive with all other glyph-height features (e.g. valt and vhal),
which should be turned off when it's applied. If vpal is activated, there is no requirement that vkrn must also be
activated. If vkrn is activated then vpal must also be activated if it exists.

Tag:

vrt2'

Friendly name: Vertical Alternates and Rotation

Fundtion: Replaces some fixed-width (half-, third- or quarter-width) or proportional-width glyphs_{n
or kgtakana) with forms suitable for vertical writing (that is, rotated 90 degrees clockwise).

NOT

ATM
outlin
singl
pred

A rof]
Verti
corrg
the r
may

Thus
vertiq

that the Vertical Kerning (vkrn) feature record kern values between the rotated glyphs that are the

kern

Exan
clocK

Reca

vrt2 fable maps the standard (horizontal) forms to the corresponding vertical (rotated) forms (GSU

type

Appl
and

Ul sy
must

Scrig

These are a superset of the glyphs covered in the vert table.

NT 4.1 and the Windows 2000 OTF driver impose the following requirements for’an OFF fon
es to be used for vertical writing: the vrt2 feature must be present in the GSUB)table, it must
e lookup of LookupType 1 and LookupFlag 0, and the lookup must have a single subtable. TH
pcessor feature, vert, is ignored.

hted glyph must be designed such that its top side bearing and vertical advance as recorded
cal Metrics (‘'vmtx') table are identical to the left side bearing and horizontal advance, respect

ptated glyph may be set to any value, since the glyph is intended only for vertical writing use.
however set it to head.unitsPerEm, to prevent overlap during font proofing tests, for example

, proportional-width glyphs with rotated forms in thewrt2 feature will appear identically spacec
al and horizontal writing. In order for kerning to produce identical results as well, developers

values between their corresponding upright-glyphs in the Kerning (kern) feature.

wise for vertical writing.
mmended implementation: The fent includes rotated versions of the glyphs covered by this fé¢
1). This feature should bethe last substitution in the font, and take input from other features.

cation interface: For.GIDs found in the vrt2 coverage table, the application passes GIDs to th
jets back new GIDs.

ggestion: This feature should be active by default when vertical writing mode is on, although
be able toteverride it.

t/langliage sensitivity: Applies only to scripts with vertical writing capability.

ostly Latin

t with CFF
comprises a
e

in the
vely, of the

sponding upright glyph as recorded in the Horizontal Metrics\("hmtx') table. (The horizontal adivance of

The vendor

)

in both
must ensure
same as

nple: Proportional- or half-width Latin and*half-width katakana characters are rotated 90 degrges

pature. The
B lookup

e feature,

the user

Feat

Lreinteraction: Overrides the vert (Vertical Writing) feature, which is a subset of this one. Ma

be used in

addit

Tag:

ion to any other feature.

'zero'

Friendly name: Slashed Zero

Function: Some fonts contain both a default form of zero, and an alternative form which uses a diagonal slash
through the counter. Especially in condensed designs, it can be difficult to distinguish between 0 and O (zero
and capital O) in any situation where capitals and lining figures may be arbitrarily mixed. This feature allows

the u

ser to change from the default 0 to a slashed form.

Example: When setting labels, the user applies this feature to get the slashed 0.
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Recommended implementation: The zero table maps the GIDs for the lining forms of zero to corresponding
slashed forms (GSUB lookup type 1).

Application interface: For GIDs in the zero coverage table, the application passes a GID to the zero table and
gets back a new GID.

Ul suggestion: Optimally, the application would store this as a preference setting, and the user could use the
feature to toggle back and forth between the two forms. Most applications will want the default setting to
disable this feature.

Script/language sensitivity: Does not apply to scripts which use forms other than 0 for zero.

Feature inte

6.4.4 Base

This clause ﬂ

when used i
direction (us

baseline's ug
text in the hga

This version

composed o

letters.

Baseline
Tag

"hang"

"icfb"

"icft"

"ideo"

360

line tags

Baseline for HorizAxis

The hanging baseline. This is the
horizontal line from which syllables
seem to hang in Tibetan script.

Ideographic character(fage bottom
edge baseline.

(See Ideographic\Character Face
below for usager)

action: Applies only to lining figures, so is inactivated by oldstyle figure features (e.g. onum).

of the Tag Registry identifies the baselines . All baseline tagsare 4-byte character strings
a limited set of ASCII characters in the 0x20-0x7E range.(Baseline tags consist of four lowelcase

efines the standard OFF Layout baseline tags. A registered baseline tag has<a specific meaning
the horizontal writing direction (used in the 'BASE' table's HorizAxis table); vertical writing
bd in the 'BASE' table's VertAxis table), or both, and conveys information to font users about &
e. For example, the "romn" baseline tag is commonly used to identify the baseline to layout Latin
rizontal, vertical, or both directions for Latin text layout.

Baseline for VertAxis

The_ hanging baseline, (which now appears vertical) for Tibetan characters
rotated 90 degrees clockwise, for vertical writing mode.

Ideographic character face left edge baseline.
(See clause Ideographic Character Face below for usage.)

Ideographic character face top edge
baseline.

(See Ideographic Character Face
below for usage.)

Ideographic em-box bottom edge
baseline.

(See clause Ideographic Em-Box
below for usage.)

Ideographic character face right edge baseline.
(See clause Ideographic Character Face below for usage.)

Ideographic em-box left edge baseline. If this tag is present in the VertAxis, the
value must be set to 0.
(See clause Ideographic Em-Box below for usage.)
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"idtp" Ideographic em-box top edge Ideographic em-box right edge baseline. If this tag is present in the VertAxis, the
baseline. (See Ideographic Em-Box  value is strongly recommended to be set to head.unitsPerEm. (See clause
below for usage.) Ideographic Em-Box below for usage.)

"math" The baseline about which The baseline about which mathematical characters, when rotated 90 degrees
mathematical characters are clockwise for vertical writing mode, are centered.
centered.

"romp" The baseline used by simple The alphabetic baseline for characters rotated 90 degrees\clockwige for vertical
alphabetic scripts such as Latin, writing mode. (This would not apply to alphabetic characters that remain upright
Cyrillic and Greek. in vertical writing mode, since these characters are notrrotated.)

Ideographic Em-box

[The

in the specified axis. For example, HorizAxis.ideo means the ideo baseline tag as defined in the

the B

A for

ideographic glyphs of the font, for both the horizontal and yertical writing directions. It is usually a

may
cond

The

ASE table. See above for a list of registered baseline tags. |
t's ideographic em-box is the rectangle that defines a standard escapement around the full-w

be non-square as in the case of fonts used in Japanesé newspaper layout that have a verticg
ensed design.

eft, right, top and bottom edges of the ideographic em-box are to be determined as follows:
ideoEmboxLeft =0

If HorizAxis.ideo defined:
ideoEmboxBottom.£_HorizAxis.ideo

If HorizAxis.idtp defined:
ideoEmboxTop = HorizAxis.idtp

Else:

ideoEmboxTop = HorizAxis.ideo + head.unitsPerEm

IfF"VertAxis.idtp defined:

notation <Axis>.<Baseline Tag> is used in the following description.to mean the baseline tajg as defined
HorizAxis of

idth

square, but

lly

[deOEMDbOXRIght = VertAxis.idip
Else:

ideoEmboxRight = head.unitsPerEm

If VertAxis.ideo defined and non-zero:
Warning: Bad VertAxis.ideo value
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Else

If this is a CJK font:

ideoEmboxBottom = OS/2.sTypoDescender
ideoEmboxTop = OS/2.sTypoAscender
ideoEmboxRight = head.unitsPerEm

Else:

ideoEmbox cannot be determined for this font

Determining whether a font is CJK (Chinese, Japanese, or Korean) or not, as in the second-last "Else" clause

above, can {

NOTE F
when aligning|

box alignment{.

The ideogra
bottom base
in the verticd

e done by checking the CJK-related bits of the OS/2.ulUnicodeRange fields.

bnt designers can specify a HorizAxis.ideo baseline in their non-CJK fonts; this can be used by applic
the font with an ideographic font used on the same line of text, when the user has specified idéographi

bhic em-box center baseline is defined as halfway between the ideographic emsbox top and

| axis. These center baselines are defined in whole character units. The division used in the

calculation must round to the character unit nearest 0 if needed. Thus, for maximakprecision of center

baseline pla

cement, vendors should ensure that opposite edges of the ideographic¢ em-box box are an ev

number of clharacter units apart.

Example:

The values @
are:

Hor
Sing
Hor
If Hq
and
0S/1

Compatibility

Mos
is st
base

a.

Whil
field
CJK

f the ideographic baseline tags for the Kozuka Minchgofont family (designed on a 1000-unit e

zAxis.ideo = -120; HorizAxis.idtp = 880.
e this describes a square ideographic em-box; itis sufficient to record only the following:
zAxis.ideo = -120.

fop, since this is a CJK font:
p.sTypoDescender = -120; OS/2.sTypoAscender = 880.

notes:
ongly recommended-that VertAxis.idtp, if present, be set to head.unitsPerEm. (The idtp
line tag was introduced in OpenType 1.3.)

e the OFF specification allows for CJK fonts' OS/2.sTypoDescender and OS/2.sTypoAscend
5 to specifyumetrics different from the HorizAxis.ideo and HorizAxis.idtp in the 'BASE' table

but 9

dges of the ideographic em-box. If developers want their fonts to work correctly with such

imply use the OS/2.sTypoDescender and OS/2.sTypoAscender fields to describe the bottom

rizAxis.ideo is not present, then the following will be used for the ideographic em-box bottor

font developers should be aware that existing applications may not read the 'BASE' table at all

htions
c em-

ines in the horizontal axis, and halfway between the ideographic em-box left’and right baselines

m)

applications expect the width of full-width ideographs in a CJK font to be exactly one em, thiis it

D
e

r

and

fonts descrlbe the same bottomand top edges asthe OS/2 sTypoDescender and
0S/2.sTypoAscender fields.

JJK

Applications on platforms other than Windows that don't parse the 'OS/2' table won't have access to

the OS/2.sTypoDescender and OS/2.sTypoAscender fields Thus, CJK fonts will typically have the
same descender value recorded in hhea.Descender, OS/2.sTypoDescender, and HorizAxis.ideo (if

pres
Hori

ent), and the same Ascender value recorded in hhea.Ascender, OS/2.sTypoAscender, and
zAxis.idtp (if present).

See subclause 6 "OFF CJK Font Guidelines" for more information about constructing CJK fonts.
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Ideographic character face

[ The notation <Axis>.<Baseline Tag> is used in the following description to mean the baseline tag as
defined in the specified axis. For example, HorizAxis.icfb means the icfb baseline tag as defined in the
HorizAxis of the BASE table. See above for a list of registered baseline tags. ]

The Ideographic Character Face (ICF), also known as the Average Character Face (ACF), specifies the
approximate bounding box of the full-width ideographic and kana glyphs in a CJK font. (This is different from
the FontBBox, as described in the PostScript programming language, which is the bounding box of all glyphs
in the font.) In Japanese, the term for ICF is heikin jizura.

It |S t plua”y CI\'JI COOCd do d pcn;cl |tayc that IC}JICOCI ItO thU Iat;U Uf thc :CI Iyth Uf arl :Cr Il‘:}\}/\ Gdy tO the

length of an ideographic em-box edge, and is conceptualized as a square centered within the idedgraphic em-
box. However, in OFF, the ICF box's left, bottom, right, and top edges are specified as the VertAxis.icfb,
HorizAxis.icfb, VertAxis.icft, and HorizAxis.icft baselines, respectively, thus giving font designers the
flexiRility to specify a non-square and/or non-centered ICF box.

Font|designers should set the value of the ICF box edges based on how tight or I0ose they want the font to
appdar when text is set with no tracking or kerning (beta gumi in Japanese). Therefore, the left-over boundary
of th¢ ideographic em-box around the ICF box is the default escapement of the.font.

Applications can use the ICF box as an alignment tool, to ensure that glyphs touch the edges of the text frame
and page objects are visually aligned to text edges. It is also useful foraligning glyphs of different|sizes on the
samg line. In Japanese traditional paper-based workflow, the ICF box was often used for these pyrposes. It

provides optically aligned results that are superior to using the ideographic em-box.

HorizAxis.icfb is the mininum piece of information required.to define the ICF, in a CJK font. First,[the
ideographic em-box dimensions must be calculated as in the clause "ldeographic Em-Box" above| The ICF
edgds are then calculated in the following order:

If HorizAxis.icfb defined:

icfBottom = HorizAxis.icfb

margin = HorizAxis.icfb — ideoEmboxBottom
If HorizAxis.icft defined:

icfTop = HorizAxis.icft
Else:

icfTop = ideoEmboxTop -\margin
If VertAxis.icfb defined:

icfLeft = VertAxis.icfb
Else:

icfLeft = margin

If VertAxis.icft defined:

icfRight =\VertAxis.icft
Else:

icfRight'= ideoEmBoxRight - icfLeft
Else:

ICF cannot be determined for this font

For the last case above, i.e. fonts that don't have ICF information in their 'BASE' table, an application may
choose to apply a heuristic such as calculating the bounding box of some or all of the ideographic and kana
glyphs, and then averaging its margin with the ideographic em-box.

The ICF center baseline is defined as halfway between the ICF top and bottom baselines in the horizontal axis,
and halfway between the ICF left and right baselines in the vertical axis. These center baselines are defined in
whole character units. The division used in the calculation must round to the character unit nearest 0 if needed.
Thus, for maximal precision of center baseline placement, vendors should ensure that opposite edges of the
ICF box are an even number of character units apart.
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Example:

The values of the ICF baselines for the Extra Light and Heavy weights of the Kozuka Mincho font family
(designed on a 1000-unit em, with ideographic em-box as given in the example in the previous clause) are:

Kozuka Mincho Extra Light:

VertAxis.icfb = 41; HorizAxis.icfb = -79;
VertAxis.icft = 959; HorizAxis.icft = 839.
Since this describes a square ICF centered in a square ideographic em-box, it is sufficient to record

only
Hori

the following:
zAxis.icfb = -79.

Kozyka Mincho Heavy:

Ve
Ve
Itis
Hor
It is strongly
of the ideogn
values. That

See subclau

7 Recon

This clause

Byte order]

All OFF font

'sfnt’ versi

OFF fonts th
CFF data sh

Mixing out

It is not recom

Filenames

is.icfb = 26; HorizAxis.icfb = -94;
is.icft = 974; HorizAxis.icft = 854.
sufficient to record only:
z Axis.icfb = -94.

recommended that each of the edges of the ICF box be equidistant from the"corresponding ¢
aphic em-box. Following this will result in more predictable results in applications that use thq
is, for fonts based on a square ideographic em-box, the ICF box sheuld’be a centered squar

5e 6 "OFF CJK Font Guidelines" for more information about constructing CJK fonts.

nmendations for OFF fonts

butlines recommendations for creating OFF fonts.

ng

5 use Motorola-style byte ordering (Big Endian).

DN

at contain TrueType outlines should use the value of 1.0 for the sfnt version. OFF fonts contg
buld use the tag 'OTTO’ as the sfnt version number.

ine formats

mended to fmix outline formats within a single font. Choose the format that meets your feature requirem

dge
se

ining

ents.

OFF fonts may have the extension .OTF, .TTF, or .TTC, depending on the type of outlines in the font and the
presence of OFF layout tables.

Fonts with CFF data always have an .OTF extension.

Fonts containing TrueType outlines that have OFF layout tables should use the .OTF extension when

backward compatibility is not an issue. Fonts without OFF layout tables, or fonts that have backward
compatibility issues should use the .TTF extension. TrueType Collection fonts should have a .TTC

exte
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nsion whether or not the fonts have OFF layout tables present.

© ISO/IEC 2009 — All rights reserved


https://iecnorm.com/api/?name=e18e9488eaa01adc43fb415b99989571

Table alignment and length

ISO/IEC 14496-22:2009(E)

All tables should be aligned to begin at Offsets which are multiples of four bytes. While this is not required by
the TrueType rasterizer, it does prevent ambiguous checksum calculations and greatly speeds table access
0N some Processors.

All tables should be recorded in the table directory with their actual length. To ensure that checksums are
calculated correctly, it is suggested that tables begin on LONG word boundries. Any extra space after a table
(and before the next LONG word boundry) should be padded with zeros.

First four glyphs in fonts

True

Glyp

Sha

The
glyph

h ID Glyph name
.notdef
.null
CR

Space

tional recommendations:

pe of .notdef glyph

and

Type outline fonts should have the following four glyphs at the glyph ID indicated.

Unicode value

undefined

U+0000

u+000D

U+0020

Glyph 1 should have no contours and zerg advance width.
Character U+000D (carriage return) should map to a glyph with a positive advance width.

Character U+0001-001F (misc ASCII control codes) and U+007F (delete) should be
glyph 0 (with some exceptions neted below).

Characters U+0000 (null),.y+0008 (backspace) and U+001D (group separator) should m

Characters U+0009 (horizontal tabulation), U+0020 (space) and U+00AO0 (no-break space) should
map to a glyph with no-contours and a positive advance width.

Characters U+0009 and U+0020 should map to a glyph with the same width.

notdef,glyph is very important for providing the user feedback that a glyph is not found in the
should not be left without an outline as the user will only see what looks like a space if a gly,

hottha awara of the active font's limitation
ot eawatre-otheacthyetohtSHhRiaHeh-

mapped to

bp to glyph 1.

font. This
bh is missing

It is recommended that the shape of the .notdef glyph be either an empty rectangle, a rectangle with a
question mark inside of it, or a rectangle with an "X". Creative shapes, like swirls or other symbols, may not be
recognized by users as indicating that a glyph is missing from the font and is not being displayed at that

locat

ion.
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'BASE' tab,

The 'BASE'
This situatio
fonts that us

However, gl
used with ap

baseline will
glyph in the

some glyphs

Thus, it is st
record the s
situations.

If baselines
BASE table,
can not dete

‘cmap’ tab

When buildin

subtable mu

the encoding

When buildir

10646 UCS-
access a su

S
format 12. D

either the fo

for any font ¢

needs to be

for backwarg

The number

'l
| 15

e different baseline systems.

phs from different scripts in this font may not appear correctly aligned relative to each other
plications that either don't support the 'BASE' table or that support it but assume that a partic

ont, some "weakly-scripted" characters such as punctuation may béused in several scripts,
such as ornaments may not have a script at all.

ongly recommended that developers construct their fonts so that all scripts in the 'BASE' tabl
me value for a particular baseline if they want their fonts to'work as expected in the above

vary by script, then it is strongly recommended .that the vendor add a DFLT script entry t

rmine the script.

e

g a Unicode font for Windows,the platform ID should be 3 and the encoding ID should be 1
ID should be 0.

g a font to support-surrogate characters i.e. the UCS-4 (4 byte) form of ISO/IEC 10646 (ISO
1 contains 231 code positions and the Unicode transformation formats UTF-8 and UTF-16
et of these code’positions using surrogate characters), use platform ID 3, encoding ID 10 a

mat 4 orfformat 12 cmap. Therefore the first 64k codepoint to glyph mappings must be ident
ontaining both cmap format 4 and format 12. Please note that the content of format 12 subta

compatibility needs.

ble allows for different scripts in the font to specify different values for the same baséline tag
could arise when a developer makes a Unicode font, for example, by combining glyphs from

not vary across scripts. Furthermore, it is not always possible to determine the script of every

which can be used if the script requested by the client is not matched or if the client does 1

5t use cmap format 4). Whenbuilding a symbol font for Windows, the platform 1D should be 3

pending on support installed and the content of text being displayed, Windows 2000 may us

B super set of the content in the format 4 subtable. The format 4 subtable needs to be includg

vhen
Lilar

hnd

b the
ot or

this
and

EC

hd
e
cal
ple,
d,

of glyphs that may be included in one font is limited to 64k.

Remember that, despite references to 'first' and 'second' subtables, the subtables must be stored in sorted
order by platform and encoding ID.

‘cvt' table

Should be defined only if required by font instructions.

‘fpgm’ tabl

e

Should be defined only if required by TrueType font instructions.
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The 'glyf' table contains TrueType outline data, and can be optimized by applying Microtype Express

compression defined in ISO/IEC 14496-18.
NOTE
the font. This is necessary for the creator's signature to remain valid in embedded OFF fonts.

'hdmx' table

This

t is recommended that developers perform this optimization prior to finalizing and adding a digital signature to

able improves the performance of OFF fonts with TrueType outlines. This table is not necessary at all

unles
field
inclu
set).

s instructions are used to control the "phantom points," and should be omitted if bits 2 and4
n the 'head' table are zero. (See the 'head' table description.) It is recommended that this.tab
Hed for fonts with one or more non-linearly scaled glyphs (i.e., bit 2 or 4 of the 'head' table fla

ce records should be defined for all sizes from 8 through 14 point, and even point sizes from

bint. However, the table requires pixel-per-em sizes, which depend on the harizontal resolutig
t device. The records in 'hdmx' should cover both 96 dpi devices (CGA, EGA, VGA) and 300
and ink jet printers).

Devi
24 p
outp
(las

Thusg, 'hdmx' should contain entries for the following pixel sizes (PPEM): 11, 12, 13, 15, 16, 17, 19

of the flags
le be
s field are

16 through
n of the
dpi devices

, 21,24, 27,

29, 32, 33, 37,42, 46, 50, 54, 58, 67, 75, 83, 92, 100. These values have been rounded to the nearest pixel.

For instance, 12 points at 300 dpi would measure 37.5 pixels, but this is rounded down to 37 for tk

This
spe

ill add approximately 9,600 bytes to the font file. Howéyer, there will be a significant improv
when a client requests advance widths covered by these device records.

If thg font includes an 'LTSH' table, the hdmx values are not needed above the linearity threshold.

'head' table

Althg
a Fix
Deci
repo
defin

'hhe

ugh historical usage of the fontRevision value is varied, the recommended use of the field is
ed 16.16 value, and to report it rounded and zero-padded to three fractional decimal places.
mal 1.5 is set as 0x00018000 andis reported as "1.500"; decimal 1.001 is set as 0x00010041
ted as "1.001". All data required. If the font has been compressed with Microtype Express co
ed in ISO/IEC 14496-18 this.must be indicated in the flags field of the 'head' table.

a' table

All data required. It.isssuggested that monospaced fonts set numberOfHMetrics to three (see hmtx

'hmtx' table

All datarequired. It is suggested that monospaced fonts have three entries in the numberOfHMetr

is list.

ement in

tosetitas
Examples:

and is
mpression

cs field.

OFFFonts that include CFF data must set numberOfHMetrics equal to the number of glyphs in the

font and

therefore cannot use the "repeat last width™ optimization normally available within the 'nm1ix’ table.

'kern' table

Should contain a single kerning pair subtable (format 0). Windows will not support format 2 (two-dimensional
array of kern values by class); nor multiple tables (only the first format O table found will be used) nor

coverage bits 0 through 4 (i.e. assumes horizontal data, kerning values, no cross stream, and ove

rride). OFF

fonts containing CFF data do not support the 'kern' table and should therefore specify kerning data using the

'GPOS' table (LookupType=2).
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'loca’ table

All data required for fonts with TrueType outlines. We recommend that local Offsets should be word-aligned,

in both the short and long formats of this table.

The actual ordering of the glyphs in the font can be optimized based on expected utilization, with the most
frequently used glyphs appearing at the beginning of the font file. Additionally, glyphs that are often used
together should be grouped together in the file. The will help to minimize the amount of swapping required
when the font is loaded into memory.

'LTSH' table

This table im
4 of flags in

'maxp' tab

All data requ

'name’ tab

Platform ana

the font will pot load in Windows. When building a Unicode font for Windows; the platform ID should be 3

the encoding
encoding ID

When buildir
record is req

Each set of pame records should appear for US English~(language ID = 0x0409 for Windows platform rec

language ID
(platform 1D

Remember {
platform ID,
'‘cmap' table

Name string
We recomm

URL of the d
OFF font prg

proves the performance of OFF fonts with TrueType outlines. The table should be used-if bit
head' is set.

e

ired for a font with TrueType outlines. Fonts with CFF data must only fill the.numGlyphs field,

e

encoding ID's in the name table should be consistent with those.in the cmap table. If they an

ID should be 1. When building a symbol font for Windows;-the platform ID should be 3 and t
should be O.

g a font containing Roman characters that will be_used on the Macintosh, an additional namg
Lired, specifying platform ID of 1 and encoding |B;of 0.

= 0 for Macintosh records); additional language strings for the Windows platform set of recor
3) may be added at the discretion of thé-font vendor.

hat, despite references to "first" and "second," the name record must be stored in sorted ordg
encoding ID, language ID, name ID). The 'name' table platform/encoding IDs must match the
platform/encoding IDs, whichiis how Windows knows which name set to use.

S
b

end using name'ID's 8-12, to identify manufacturer, designer, description, URL of the vendor,
esigner. URk's;must contain the protocol of the site: for example, http:// or mailto: or ftp://. Th
perties extension can enumerate this information to the users.

The Subfam
style (obliqu
Family nam
weights of a

ly string in the 'name’ table should be used for variants of weight (ultra light to extra black) an

2 or

e not,
and
he

brds,
s

r (by

and
e

o

bd as

/italic’or not). So, for example, the full font name of "Helvetica Narrow ltalic" should be defing

font in a reasonable fashion for non-typographically aware applications which only support

combinations of "bold" and "italic."

yur

The Full font name string usually contains a concatenation of strings 1 and 2. However, if the font is 'Regular’

as indicated

in string 2, then use only the family name contained in string 1. This is the font name that

Windows will expose to users.

'0S/2' table

All data required. We recommend applying PANOSE values to fonts to improve the user's experience when
using the Windows fonts folder or other font management utilities. If the font is a symbol font, the first byte of
the PANOSE value must be set to 'decorative.’
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sTypoAscender, sTypoDescender and sTypoLineGap

sTypoAscender is used to determine the optimum Offset from the top of a text frame to the first baseline.
sTypoDescender is used to determine the optimum Offset from the last baseline to the bottom of the text
frame. The value of (sTypoAscender - sTypoDescender) is recommended to equal one em.

While the OFF specification allows for CJK (Chinese, Japanese, and Korean) fonts' sTypoDescender and
sTypoAscender fields to specify metrics different from the HorizAxis.ideo and HorizAxis.idtp baselines in the
'BASE' table, CJK font developers should be aware that existing applications may not read the 'BASE' table at
all but simply use the sTypoDescender and sTypoAscender fields to describe the bottom and top edges of the
ideographic em-box. If developers want their fonts to work correctly with such applications, they should ensure

that any idongrgphir‘ em-hox values inthe 'BASE' tabhle describe the same hottom and 'I'np or‘lgne s the
sTypoDescender and sTypoAscender fields. See subclause 6 "OFF CJK Font Guidelines" and Cldeographic
Em-Box" respectively for more details.

For Western fonts, the Ascender and Descender fields in Type 1 fonts' AFM files are a-good sourge of
sTypoAscender and sTypoDescender, respectively. The Minion Pro font family (designed on a 10P0-unit em),
for example, sets sTypoAscender = 727 and sTypoDescender = -273.

sTypoAscender, sTypoDescender and sTypoLineGap specify the recommended line spacing for gingle-
spackd horizontal text. The baseline-to-baseline value is expressed by:

0S/4.sTypoAscender - OS/2.sTypoDescender + OS/2.sTypoLineGap

sTypoLineGap will usually be set by the font developer such thatithe value of the above expression is
apprpximately 120% of the em. The application can use thisalue as the default horizontal line spacing. The
Minign Pro font family (designed on a 1000-unit em), for example, sets sTypoLineGap = 200.

'post’ table

All information required, although the VM Usagefields may be set to zero. OFF fonts containing JFF outlines
use ¢nly format 3.0 of the 'post' table. Glyph-names are described in the Adobe document "Unicode and
Glypp Names" in the informative referencé.3 in the bibliography, which specifies glyph naming conpventions for
all Unicode characters as well as those-that don't have standard Unicode values such as certain ligatures or
glyphic variants.

NOTE Names for all glyphs must' be supplied as it cannot be assumed that all Windows platforms wfill support the
defadlt names supplied on the Macintosh.

'prep’ table

Shoyld be definedwonly if required by the TrueType font instructions.

'VDMX' table

This ftable improves the performance of OFF fonts with TrueType outlines. It should be present if hints cause

the font to scale non-linearly. If not present, the font is assumed to scale linearly. Clipping may occur if values

in this table are absent and font exceeds linear height.

8 General recommendations

8.1

OFF fonts with TrueType outlines are more efficient in the Windows operating system when the ta
ordered as follows (from first to last):

Optimized table ordering

bles are

head, hhea, maxp, OS/2, hmtx, LTSH, VDMX, hdmx, cmap, fpgm, prep, cvt, loca, glyf, kern, name, post, gasp,

PCLT, DSIG
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The initial loading of an OFF font containing CFF data will be more efficiently handled if the following sfnt table
ordering is used within the body of the sfnt (listed from first to last):

head, hhea, maxp, OS/2, name, cmap, post, CFF, (other tables, as convenient)

8.2 Non-standard (Symbol) fonts

Non-standard fonts such as Symbol or Wingdings™ have special requirements for Windows platforms. These
requirements affect the 'cmap,' 'name,' and 'OS/2' tables; the requirements and recommendations for all other
tables remain the same.

For non-standard fonts on Windows platforms, however, the 'cmap' and 'name' tables must use platform ID 3
() and encoding ID 0 (Unicode, non-standard character set). Remember that 'name' table encodings sheuld
agree with the 'cmap' table. Additionally, the first byte of the PANOSE value in the 'OS/2' table must beysat to
'decorative.’

The 'cmap' subtable (platform 3, encoding 0) must use format 4. The character codes should ‘start at 0OxFPOO,
which is in the Private Use Area of Unicode. It is suggested to derive the format 4 ( encodings by simply
adding 0xFOPO to the format 0 (Macintosh) encodings.

Under Windgws, only the first 224 characters of non-standard fonts will be accessible: a space and up to P23
printing charpcters. It does not matter where in user space these start, but 0xF020'is suggested. The
usFirstCharlhdex and usLastCharlndex values in the 'OS/2' table would be set'based on the actual minimum
and maximum character indices used.

8.3 Deviice resolutions

Windows mgkes use of a logical device resolution. The physical résolution of a device is also available, bt
fonts will be fendered based on the logical resolution. The tablebelow lists some important logical resolutjons
in dots per inch (Horizontal x Vertical). The most important raties (in order) are 1:1, 1.67:1 and 1.33:1.

Device Resolution Aspect Ratio Q)
R

CGA 96 x 48 2:1

EGA 96 x 72 %3311

VGA 96 x 96 1:1

8514 120 x 120 1:1

Dot Matrix 120,x 72 1.67:1

Laser Printer 300 x 300 1:1

Laser Printer 600 x 600 1:1

8.4 Baseline to baseline distances

The 'OS/2' table fields sTypoAscender, sTypoDescender, and sTypoLineGap free applications from
Macintosh- or Windows-specific metrics which are constrained by backward compatibility requirements. The
following discussion only pertains to the platform-specific metrics.

The suggested Baseline to Baseline Distance (BTBD) is computed differently for Windows and the Macintosh,

and it is based on different OFF metrics. However, if the recommendations below are followed, the BTBD will
be the same for both Windows and the Mac.
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Windows

The Windows metrics in the table below are returned as part of the logical font data structure.

Windows Metric OFF Metric

Ascent usWinAscent

descent usWinDescent

internaHeading us\WinAscont+us\WinBescent—unitsRerEm

exterpal leading MAX(0, LineGap - ((usWinAscent + usWinDescent) - (Ascender - Descender)))

The suggested BTBD = ascent + descent + external leading

It should be clear that the "external leading” can never be less than zero. Pixels.above the ascent|or below the
descent will be clipped from the character; this is true for all output devices.

The usWinAscent and usWinDescent are values from the 'OS/2' table. Thé. unitsPerEm value is from the
'heaq' table. The LineGap, Ascender and Descender values are from/the 'hhea' table.
Macintosh

Ascgnder and Descender are metrics defined and are not'to’be confused with the Windows ascent or descent,
nor ghould they be confused with the true typographic-aseender and descender that are found in AFM files.

Macigtosh Metric OFF Metric Q)\V
O\

ascemder Ascender

descégnder Descender

Leading LineGap

The $uggested BTBD = ascent + descent + leading

If pixels extend above the ascent or below the descent, the character will be squashed in the vertigal direction
so thiat all pixels fit within these limitations; this is true for screen display only.

Making Théem Match

If yoi perform some simple algebra, you will see that the suggested BTBD across both Macintosh{and
Windows will be identical if and only if:

LineGap >= (yMax - yMin) - (Ascender - Descender)
8.5 Style bits

For backwards compatibility with previous versions of Windows, the macStyle bits in the 'head' table will be
used to determine whether or not a font is regular, bold or italic (in the absence of an 'OS/2' table). This is
completely independent of the usWeightClass and PANOSE information in the 'OS/2' table, the ItalicAngle in
the 'post' table, and all other related metrics. If the 'OS/2' table is present, then the fsSelection bits are used to
determine this information.
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8.6

Drop-out control

Drop-out control is needed if there is a difference in bitmaps with dropout control on and off. Two cases where
drop-out control is needed are when the font is rotated or when the size of the font is at or below 8 ppem. Do
not use SCANCTRL unless needed. SCANCTRL or the drop-out control rasterizer should be avoided for
Roman fonts above 8 points per em (ppem) when the font is not under rotation. SCANCTRL should not be
used for "stretched" fonts (e.g. fonts displayed at non-square aspect ratios, like that found on an EGA).

8.7

Three tables
locators, the

Embedded bitmaps

are used to embed bitmaps in OFF fonts. They are the 'EBLC' table for embedded bitmap
'EBDT' table for embedded bitmap data, and the 'EBSC' table for embedded bitmap scaling

information.

The behavio
whether the

The metrics

OFF embedded bitmaps are also called 'sbits’.

[ of sbits within an OFF font is essentially transparent to the client. A client need not be‘awarg
bitmap returned by the rasterizer comes from an sbit or from a scan-converted outline.

n 'sbit' tables overrule the outline metrics at all sizes where sbits are defined. Fonts with 'hdnmx

tables shoul

'Shit only' fo
taken to ens
fonts will onl
part of the loj

8.8  OFF

This clause
are requiren

1. The
the |

and

CJK

appl
the |

All d
Vert
verti

If an|
the
Sub

the bibliography for a description of and further requirements for this feature.

See

I

correct those tables with 'sbit' values.

ts, that is fonts with embedded bitmaps but without outline data, are permitted. Care must bg
Ure that all required OFF tables except 'glyf' and 'loca’ are present in-such a font. Obviously, §
y be able to return glyphs and sizes for which sbits are defined. These metrics are returned a
gical font data structure in the Macintosh platform.

CJK font guidelines

brovides a checklist of links to various CJK-related clatses of the OFF specification. Some itg
ents; others, recommendations:

ideographic em-box of an OFF font will be detétmined as described in "ldeographic Em-Box"
Baseline Tags of the OFF Layout Tag Registry: Also see the description for 0S/2.sTypoAscend
(0S/2.sTypoDescender, and the 'BASE' table recommendation in clause 6.above.

font vendors can choose to provide the'ideographic character face (ICF) metrics, which
cations can use for accurate text alignment. This is described in "ldeographic Character Face"
Baseline Tags clause of the OFF Layout Tag Registry.

FF fonts that are used forvertical writing must include a Vertical Header ('vhea') table and a
cal Metrics ('vmtx') table. 1t'is strongly recommended that CFF OpenType fonts that are used
cal writing include a\ertical Origin ('VORG') table.

OFF font with CFF outlines is to be used for vertical writing, Adobe Type Manager/NT 4.1 an
Vindows 2000\OTF driver require that a Vertical Rotation ('vrt2') feature be present in the Gly]
stitution ('GSUB') table. See the Feature Tags (subclause 6.4.3) and informative reference [1

]

the Feature Tags (subclause 6.4.3) and informative reference [11] in the bibliography for

desd

riptions of currently registered OFF layout features, such as Alternate Half Widths (‘halt') and

Traditional Forms ('trad’) that can be specified in the font.
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