Annex D


(Informative)


Font models


�
This section 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 ISO/IEC 10646 characters.


D.1.  Coded font model


A “coded font” is a data structure in which character codes are mapped one-to-one to the glyph metric and glyph shape information.  See � REF _Ref327542154 \* MERGEFORMAT �Figure 6�.  This font model is used for simplistic presentation processing, but is less suitable for the more complex glyph selection requirements of printing and publishing. Use of the model is deprecated in all but the most simplistic forms of information interchange.
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Figure � SEQ Figure \* ARABIC �6�.  Coded font model


The method of performing the mapping from character codes to glyph representations may vary from implementation to implementation. In some instances, the mapping is performed by direct replacement of glyph identifiers by character codes within the font resource. In other instances, the mapping may be performed by creating a separate character code to glyph identifier map within the font resource.


D.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.  The glyph metrics and glyph shape representations in the font resource component are identified by glyph identifiers which may, but need not, be ISO/IEC 10036 registered glyph identifiers. 
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Figure � SEQ Figure \* ARABIC �7�.  Font resource model


Document formatting processes generally use two techniques to identify the glyphs in a font resource.  In each case, the font resource contains the glyph identifiers and associated glyph metrics and glyph representations.  First, for the font resource, document formatting processes use a defined map from a (standard or registered) coded character set to a set of (standard or registered) glyph identifiers.  See � REF _Ref327542217 \* MERGEFORMAT �Figure 7�.  When using a font resource, a composition and layout process outputs sequences of glyph identifiers to identify the sequences of glyph representations to be used for the representation of elements of character text.
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Figure � SEQ Figure \* ARABIC �8�.  Font resource, glyph index model


Second, for an indexed font, document formatting processes transform the coded characters in an unformatted text stream to glyph index values in a formatted document data stream and create an associated glyph index map.  See � REF _Ref327542289 \* MERGEFORMAT �Figure 8�.  The glyph index map is a mapping of glyph index values to glyph identifiers. When using an indexed font, a composition and layout process outputs sequences of glyph index values to identify the sequences of glyph representations to be used for the representation of elements of character text.


The glyph index map may be 


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 is combined with the font resource to produce an indexed font for this particular output.


D.3.  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.


The additional information describes: 


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 � REF _Ref327541800 \* MERGEFORMAT �Annex E�, � REF _Ref327541807 \* MERGEFORMAT �Examples of character to glyph mapping� on page � PAGEREF _Ref327541853 �22�.  The second type of additional information permits, for example, substitution of glyph subsets (e.g., swash variants, vertical substitution) based on style information.


An intelligent font can be used with a layout and presentation process that directly presents coded characters, that is, “plain text” (a coded character sequence that does not contain additional formatting information). See � REF _Ref327541659 \* MERGEFORMAT �Figure 9.  Intelligent font layout and presentation model� on page � PAGEREF _Ref327541659 �20�.  The following paragraphs describe this figure.
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Figure � SEQ Figure \* ARABIC �9�.  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 character are encoded


the map from coded-characters to glyph identifiers for the specified character encoding


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.
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