Annex D

Font models

D.1 Overview of font models

This annex describes three font models. The first two, the coded font model and the font resource model, are from SC 18. The third, the intelligent font model, is from the Unicode Consortium. Any one of these models could be used successfully to print or display characters coded in ISO/IEC 10646 or in other coded character sets. These font models rely not only on the processes described in this annex but also on the glyph data structures described in Annex C.3, “Use of glyph identifiers”.

D.2 Coded font model




Figure 1 — Coded font model

A coded font (or a character-coded font) is a data structure in which character codes are used to identify the glyph metric and glyph shape information contained in the font. In practice, two primary forms of this data structure are used: one in which the character codes are used directly in the font to identify the glyph metric and glyph shape information, and one in which the character codes are mapped to independent glyph identifiers contained in the font. The first form requires separate fonts for each code table supported, while the second form requires separate mapping tables for each code table supported (this latter form saves storage). Both data structures depend on a one-to-one mapping of character codes to glyphs in a font, and this is the basis for the coded font model illustrated in Figure 1. 

This font model is the historic presentation model for data processing. In this model, each character code encountered by the layout process is used to locate a corresponding glyph in the coded font. The glyph metric information for that character code is used to determine positioning of the glyph, along with line and page breaks. The formatted document may be interchanged to another location for presentation processing or transmitted to a local presentation process. The presentation process would use the character codes contained in the formatted document to locate a corresponding glyph in the coded font and use the associated glyph shape information to image the glyph on the presentation surface at the position indicated by the layout process. 

With the coded font model, if a desired glyph is not associated with a character in a coded character set, then the glyph cannot be displayed or printed. For example, if the U+FB01 latin small ligature fi “ﬁ” character is not in a coded character set, the “ﬁ” glyph is not available in the corresponding coded font for display or printing. This fact and the widespread implementation of the coded font model have resulted in pressure to include some glyphs in coded character sets. The other two font models, which can be implemented to do sophisticated glyph selection, do not require that all the glyphs in a font resource be coded as characters in the coded character set to print or display the glyphs.

The coded font model is less suitable than the other two models for the more complex glyph-selection requirements of printing and publishing. For example, the Arabic script requires special processing in the coded font model. If the input to the general layout process includes Arabic characters, the process also needs to convert the Arabic characters to the correct Arabic presentation forms.

D.3 Font resource model




Figure 2 — Font resource model

The font resource model permits definition of font resources that are less dependent on any single coded character set or document-processing model. It is illustrated in Figure 2. This model is more suited to the document printing and publishing environment and permits blind interchange to occur between the layout and presentation processes. Glyph identifiers index the glyph metrics and glyph shape representations in the font resource. In this model, the layout process uses predefined character-to-glyph maps to determine the mapping (one-to-one, many-to-one, or one-to-many) of character codes to presentation glyphs and replaces the character codes in the formatted document with glyph index values. At the same time, the layout process builds a glyph index map (or it may use a predefined, registered glyph index map) that associates the glyph index values to the glyph identifiers used in the font resource.

The glyph index map is a mapping of glyph index values to glyph identifiers as shown in Figure 3 on the next page. The glyph index map may be 
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Figure 3 — Font resource, glyph index model

— unique to a particular indexed font, 

— a mapping that is shared among several fonts, or 

— a standardized mapping.

This flexibility allows a composition and layout process to generate a glyph index map that accesses only and exactly those glyphs of a large font resource that are needed to image the output of the process. This glyph index map may be combined with the font resource to produce an indexed font for this particular output.

In the font resource model, the relationship between the character repertoire and the glyph collection may involve a one-to-one mapping but may also involve a one-to-many or many-to-one mapping. It is essential for successful presentation that the set of glyphs in the glyph collection be mappable to the repertoire of characters used in the text or ideographic string. For the smaller, single-byte coded character sets, it is common to have a font resource that contains a glyph collection that contains all of the glyphs required to present the character repertoire of several coded character sets. However, for the larger ISO/IEC 10646 multi-octet coded character set, it will be more common to have font resources that contain glyph collections that are capable of presenting selected sub-repertoires of the total 10646 repertoire.

D.4 Intelligent font model

An intelligent font is a data structure that augments a font resource with additional information. The font resource contains

— glyph representations

— glyph metrics

To this data structure, the intelligent font adds information describing

— how a sequence of coded characters is transformed into a sequence of glyph identifiers, with associated position information

— how the transformation of coded characters to glyph identifiers is affected by style information

The first type of additional information typically includes several mappings from various coded character sets to private (font-specific) glyph identifiers. Subsequent transformations use the glyph identifiers. The subsequent transformations may be complex and may result in changes to the number and ordering of the glyph identifiers. For example, it may transform multiple coded characters into a single glyph (either because the glyph is a ligature or because the coded character sequence is a composite sequence) or a single coded character into multiple glyph representations that together construct the intended shape. See Error! Reference source not found.. The second type of additional information permits, for example, substitution of glyph subsets (for example, swash variants, vertical substitution) based on style information.

An intelligent font can be used with a layout and presentation process that directly pre​sents coded characters, that is, plain text (a coded character sequence that does not contain additional formatting information). Figure 4 shows the intelligent font model and the following paragraphs describe this model.




Figure 4 — Intelligent font layout and presentation model

Within the layout and presentation process of the intelligent font model, the glyph selection process transforms coded characters to glyph identifiers. This process requires 

— information about how the characters are coded

— the map from coded characters to glyph identifiers for the specified character coding

The process takes coded characters in memory or logical order and produces glyph identifiers in character or logical order. Logical order is the order in which a person would normally read the characters regardless of the normal direction of the characters. Thus, for a text stream of Arabic, which is written from right to left, the first character would be the rightmost character; for Latin, which is written from left to right, the first character would be the leftmost character. For Latin text included in the middle of Arabic text, the logical order would be the rightmost Arabic character to the end of the Arabic text, then the leftmost Latin character to the end of the Latin text, and then the rightmost Arabic character of the second group of Arabic text to the end of the Arabic text.

Next, the general layout process transforms the glyph identifiers in logical order into (possibly modified) glyph identifiers in display order. Display order is the order in which the characters are to appear on paper or on a screen. The general layout process requires

— glyph metrics

— layout transformation

— feature selection information (how to use the optional style information)

— optional style information

— device information

The presentation process is the final process. It takes the glyph identifiers in display order, the glyph positions, and the glyph shapes to produce the images on paper or a screen.

D.5 Font model summary


Table 1
 summarizes and compares the three font models described in this Annex. The primary difference between the three models is the sophistication of the process for selecting glyphs.

Table 1 — Comparison of font models

Characteristic
Font Models


Coded Font
Font Resource
Intelligent Font

Glyph Selection Process
(character-to-glyph mapping)
None
(1-to-1)
Yes (1 Process)
(1-to-1 or M-to-N)
Yes (2 Processes)
(1-to-1 or M-to-N)

Font Data Structure
Character-to-Glyph Mapping
No
(implied by character code position)
Yes
(external to font resource)
Yes
(in font resource)


Index to Glyphs
Code Position in Code Table
Glyph Identifier
(private or registered)
Glyph Identifier
(private)


Glyph Metrics and Shapes
Yes
Yes
Yes


Additional Data
No
No
Feature Selection,
Layout Transformation
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