Universal Device Font Description Format

Specification

Version: Draft 0.1

Annotations

Green fields (not yet used) will be filled out by font vendors when delivering a font for a certain PDL.

Blue sections are to be investigated in detail, more than the normal check.

Red sections are not yet completely specified at all and need help. Problems so far are missing time or expertise.

General notes

· ComSeqParameter or other parameters to Command Sequence

Although these fields are declared optional, it is recommended to work with them.

The idea is to increase readability and ease maintenance. If the actual values for parameters are declared in a separate field and the CommandSequence field works with variables instead, this allow the same CommandSequence entry in many cases, where just the parameters are different. The parameters can be differenciated easily by holding them in a separate field with a short entry.

· RedundantCommand

It is recommended to have a field RedundantCommand next to every CommandSequence field to show, whether the command has to be sent again at every place specified even when the parameters have not changed. In case a CommandSequence is declared redundant the driver must not send the command again.

This is a Boolean field.

· Font units

In a number of fields a numeric value is expected, which tells about font metrics. These values are supposed to be in design units for scalable fonts and in MasterUnits (called virtual units in some earlier systems) for bitmap fonts.

Sample:
FontHandling.DeviceFonts.Fonts.GlobalMetrics.MaximumHeight = 1200



This would be the value for a 12 point high bitmap font, 

assuming MasterUnits of 7200.

This system makes bitmap fonts independent of resolutions.

If certain or all fonts shall not be listed for certain device resolutions, this is considered a constraint and has to be handled in the constraint section.

· EventHandler

EventHandler are considered some of the smart ideas within the UPDF specification.

· Modifying attributes versus identifying attributes

Identifying attributes define the unique attributes of every single font. Therefore these attributes are kept in the font specific section.

Modifying attributes are a group of functions, which can change every font in the same way.

· Subfonts

Subfonts are a method to increase readability and to save space.

Each device font has a field FontReference with one or even more entries. These entries are FontIDs of other device fonts.

Although only some entries in a subfont are checked by a driver, it is considered good behavior to fill out all entries carefully. The non-checked ones are supposed to be copy of the referencing font. Each field description has a note, whether it is checked in a subfont.

Field by field specification

· FontHandling

This section contains all necessary information about device fonts.

· FontHandling.ModifyingAttributes

There are identifying attributes of fonts as well as modifying attributes.

While the parameters of identifying attributes are unique to any device font, modifying attributes can be used the same way with all or at least with a certain group of device fonts and even download methods.

A sample can be, that a command sequence for color – if available in a PDL for fonts – can be assigned to any font. It is modifying the selected font, but does not changes the selection at all.

It depends on the operating system, what the driver is going to do with the information about modifying attributes.

Warning: If a modifying attribute changes the global cell information concerning size, this is not really a modifying attribute. In this case a new device font must be defined.

Right now the modifying attributes are placed on a very high level in the font structure. The opposite extreme would be to assign it to each device font and download method separately. It is to be discussed what level is the best per attribute or even per field.

It’s a question, whether we need to differenciate between device fonts and download.

· FontHandling.ModifyingAttributes.Style

Field attributes:
Optional, repeatable

This section tells how to make a font artifically italic, also known as oblique, without changing the width of the characters.

· FontHandling.ModifyingAttributes.Style.StyleMode

Field attributes:
Mandatory, single entry

Predefined values:
Oblique, Upright (must be consistent with the GlobalMetrics.Slant field definition)

This field tells what the command sequence is causing the printer to do.

· FontHandling.ModifyingAttributes.Style.CommandSequence

Field attributes:
Mandatory, single entry

This field shows the command sequence itself.

To improve readability and maintenance it is recommended to work with the variable ComSeqParameter.

Study the Parameter Converter in detail before editing this field.

· FontHandling.ModifyingAttributes.Style.ComSeqParameter

Field attributes:
Optional, single entry

This field shows the current parameter for the variable in CommandSequence.

· FontHandling.ModifyingAttributes.Style.RedundantCommand

Field attributes:
Mandatory, single entry

Like in all other RedundantCommand fields this one tells whether it is necessary to resend the command sequence, even if the setting has not changed.

· FontHandling.ModifyingAttributes.Weight

Field attributes:
Optional, repeatable

This section tells how to make a font artifically bold without changing the width of the characters.

· FontHandling.ModifyingAttributes.Weight.WeightMode

Field attributes:
Mandatory, single entry

Predefined values:
0, 100, 200, 300, 400, 500, 600, 700, 800, 900, 1000

This field tells what the command sequence is causing the printer to do.

· FontHandling.ModifyingAttributes.Weight.CommandSequence

Field attributes:
Mandatory, single entry

This field shows the command sequence itself.

To improve readability and maintenance it is recommended to work with the variable ComSeqParameter.

Study the Parameter Converter in detail before editing this field.

· FontHandling.ModifyingAttributes.Weight.ComSeqParameter

Field attributes:
Optional, single entry

This field shows the current parameter for the variable in CommandSequence.

· FontHandling.ModifyingAttributes.Weight.RedundantCommand

Field attributes:
Mandatory, single entry

Like in all other RedundantCommand fields this one tells whether it is necessary to resend the command sequence, even if the setting has not changed.

· FontHandling.ModifyingAttributes.Underline

Field attributes:
Optional, repeatable

This section tells how to underline a font.

· FontHandling.ModifyingAttributes.Underline.UnderlineMode

Field attributes:
Mandatory, single entry

Predefined values:
Underlined, NotUnderlined

This field tells what the command sequence is causing the printer to do.

To be discussed, whether we tell about spaces between words.

· FontHandling.ModifyingAttributes.Underline.CommandSequence

Field attributes:
Mandatory, single entry

This field shows the command sequence itself.

To improve readability and maintenance it is recommended to work with the variable ComSeqParameter.

Study the Parameter Converter in detail before editing this field.

· FontHandling.ModifyingAttributes.Underline.ComSeqParameter

Field attributes:
Optional, single entry

This field shows the current parameter for the variable in CommandSequence.

· FontHandling.ModifyingAttributes.Underline.RedundantCommand

Field attributes:
Mandatory, single entry

Like in all other RedundantCommand fields this one tells whether it is necessary to resend the command sequence, even if the setting has not changed.

· FontHandling.ModifyingAttributes.Strikeout

Field attributes:
Optional, repeatable

This section tells how to underline a font.

· FontHandling.ModifyingAttributes.Strikeout.StrikeoutMode

Field attributes:
Mandatory, single entry

Predefined values:
Strokeout, NotStrokeout

This field tells what the command sequence is causing the printer to do.

To be discussed, whether we tell about spaces between words.

· FontHandling.ModifyingAttributes.Strikeout.CommandSequence

Field attributes:
Mandatory, single entry

This field shows the command sequence itself.

To improve readability and maintenance it is recommended to work with the variable ComSeqParameter.

Study the Parameter Converter in detail before editing this field.

· FontHandling.ModifyingAttributes.Strikeout.ComSeqParameter

Field attributes:
Optional, single entry

This field shows the current parameter for the variable in CommandSequence.

· FontHandling.ModifyingAttributes.Strikeout.RedundantCommand

Field attributes:
Mandatory, single entry

Like in all other RedundantCommand fields this one tells whether it is necessary to resend the command sequence, even if the setting has not changed.

· FontHandling.ModifyingAttributes.Rotation

Field attributes:
Optional, repeatable

This section tells how to rotate a font. This can be used for the global GDIInfo.

Though announcing a certain value not all fonts may be able to follow that flag.

There is another font specific flag in WindowsIfiInfo, which tells about the single device font.

· FontHandling.ModifyingAttributes.Rotation.Angle

Field attributes:
Mandatory, single entry

Predefined values:
90Degrees, AnyDegree

This field tells about the minimum angle for rotation.

· FontHandling.ModifyingAttributes.Rotation.AntiClockwise

Field attributes:
Mandatory, single entry

Predefined values:
Clockwise, AntiClockwise

This is a Boolean field.

It tells whether the PDL is rotating anti- or clockwise.

· FontHandling.ModifyingAttributes.Rotation.EscapementAffected

Field attributes:
Mandatory, single entry

Predefined values:
EscapementAffected, EscapementNotAffected

This is a Boolean field.

If the escapement is affected, it is not necessary to send a positioning command for the next character to print with the same angle again. See PCL 5e.

· FontHandling.ModifyingAttributes.Rotation.CommandSequence

Field attributes:
Mandatory, single entry

This field shows the command sequence itself.

To improve readability and maintenance it is recommended to work with the variable ComSeqParameter.

Study the Parameter Converter in detail before editing this field.

· FontHandling.ModifyingAttributes.Rotation.ComSeqParameter

Field attributes:
Optional, single entry

This field shows the current parameter for the variable in CommandSequence.

· FontHandling.ModifyingAttributes.Rotation.RedundantCommand

Field attributes:
Mandatory, single entry

Like in all other RedundantCommand fields this one tells whether it is necessary to resend the command sequence, even if the setting has not changed.

· FontHandling.ModifyingAttributes.Color

Field attributes:
Mandatory, single entry

This section is wide open, as I am not the color expert.

First question is whether we can assume that this can be specified globally for all device fonts and download methods.

Another open question is the relationship to color graphic objects.

· FontHandling.ModifyingAttributes.Color.DeviceColor

Field attributes:
Mandatory, repeatable

This section tells about the colors the device is able to provide. Each color should be specified by an RGB value.

Each device has at least one device color.

· FontHandling.ModifyingAttributes.Color.DeviceColor.RedValue

Field attributes:
Mandatory, single entry

This field tells about the red part of the RGB value.

· FontHandling.ModifyingAttributes.Color.DeviceColor.GreenValue

Field attributes:
Mandatory, single entry

This field tells about the green part of the RGB value.

· FontHandling.ModifyingAttributes.Color.DeviceColor.BlueValue

Field attributes:
Mandatory, single entry

This field tells about the blue part of the RGB value.

· FontHandling.ModifyingAttributes.Color.DeviceColor.CommandSequence

Field attributes:
Mandatory, single entry

This field shows the command sequence itself.

To improve readability and maintenance it is recommended to work with the variable ComSeqParameter.

Study the Parameter Converter in detail before editing this field.

· FontHandling.ModifyingAttributes.Color.DeviceColor.ComSeqParameter

Field attributes:
Optional, single entry

This field shows the current parameter for the variable in CommandSequence.

· FontHandling.ModifyingAttributes.Color.DeviceColor.RedundantCommand

Field attributes:
Mandatory, single entry

Like in all other RedundantCommand fields this one tells whether it is necessary to resend the command sequence, even if the setting has not changed.

· FontHandling.ModifyingAttributes.Color.FillPattern

Field attributes:
Optional, repeatable

to be done

· FontHandling.ModifyingAttributes.OtherTextCapabilities

There are still some other text capabilities, which have to be announced to the GDI.

They are described in this section.

· FontHandling.ModifyingAttributes.OtherTextCapabilities.Scaling

Global info about the scaling method of scalable fonts.

To be discussed that there cannot be two different scaling methods in one PDL.

· FontHandling.ModifyingAttributes.OtherTextCapabilities.Scaling.Anisotropic

Field attributes:
Mandatory, single entry

Predefined values:
Isotropic, Anisotropic

This is a Boolean field.

· FontHandling.ModifyingAttributes.OtherTextCapabilities.Scaling.Integer

Field attributes:
Mandatory, single entry

Predefined values:
Integer, NonInteger

This is a Boolean field.

This is old technology. The feature is not recommended at all. It may not be supported by the driver. Use other flags so this one would be ignored.

· FontHandling.ModifyingAttributes.OtherTextCapabilities.Scaling.Continuous

Field attributes:
Mandatory, single entry

Predefined values:
Continuous, NonContinuous

This is a Boolean field.

· FontHandling.ModifyingAttributes.OtherTextCapabilities.Scaling.Doubling

Field attributes:
Mandatory, single entry

Predefined values:
Doubling, NoDoubling

This is a Boolean field.

This field tells whether the device can double a font in its width and height, but has not other scaling method.

This is old technology. NoDoubling is recommended seriously. Doubling may not be supported by the driver.

· FontHandling.ModifyingAttributes.OtherTextCapabilities.CharacterOutputPrecision

Field attributes:
Mandatory, single entry

Predefined values:


This field tells about exact positiong of text in pixel units.

· FontHandling.ModifyingAttributes.OtherTextCapabilities.CharacterClippingPrecision

Field attributes:
Mandatory, single entry

Predefined values:


· FontHandling.DeviceFonts

This section contains all font specific information of a device fonts.

It includes the definition and description of single fonts and the way they are to be handled.

· FontHandling.DeviceFonts.Fonts

This section contains the definition and description of single device fonts.

· FontHandling.DeviceFonts.Fonts.FontID

Field attributes:
Optional, single entry

It is recommended to assign a unique technical font id to each device font for future reference.

A typical example would be to use the FontID for referencing a subfont.

· FontHandling.DeviceFonts.Fonts.WindowsIfiInfo

Field attributes:
Mandatory, repeatable

Predefined values:


Check Microsoft Windows NT 4 DDK for the IFIMETRICS structure.

· FontHandling.DeviceFonts.Fonts.PseudoDeviceFonts

This section references to the ModifyingAttributes. It tells, which modes can be used by the single device fonts.

· FontHandling.DeviceFonts.Fonts.PseudoDeviceFonts.StyleMode

Field attributes:
Optional, repeatable

If not available, the font does not offer pseudo fonts.

When there are entries for all needed modes the corresponding fields in GlobalMetrics are to be ignored.

· FontHandling.DeviceFonts.Fonts.PseudoDeviceFonts.WeightMode

Field attributes:
Optional, repeatable

If not available, the font does not offer pseudo fonts.

When there are entries for all needed modes the corresponding fields in GlobalMetrics are to be ignored.

· FontHandling.DeviceFonts.Fonts.PseudoDeviceFonts.UnderlineMode

Field attributes:
Optional, repeatable

If not available, the font does not offer pseudo fonts.

When there are entries for all needed modes the corresponding fields in GlobalMetrics are to be handled properly. I.e. when underline is set on they are to be used, when set off they are not to be ignored.

· FontHandling.DeviceFonts.Fonts.PseudoDeviceFonts.StrikeoutMode

Field attributes:
Optional, repeatable

If not available, the font does not offer pseudo fonts.

When there are entries for all needed modes the corresponding fields in GlobalMetrics are to be handled properly. I.e. when strikeout is set on they are to be used, when set off they are not to be ignored.

· FontHandling.DeviceFonts.Fonts.WindowsIfiSelection

Field attributes:
Mandatory, repeatable

Predefined values:
Italic, Underscore, Negative, Outlined, Strikeout, Bold, Regular

This field announces some font attributes required by Windows.

Check Microsoft Windows NT DDK for details.

To be discussed, whether all information needed can be triggered from other fields. Redundant field?

· FontHandling.DeviceFonts.Fonts.GlobalMetrics

This section tells about global metrics information not caring about glyph specific values.

· FontHandling.DeviceFonts.Fonts.GlobalMetrics.UnitsPerEm

Field attributes:
Mandatory, single entry

These are the design units for scalable fonts.

Generally for all fonts this is the cell height minus internal leading. This is the point size the user sees in applications.

The cell height is the sum of ascender plus descender.

· FontHandling.DeviceFonts.Fonts.GlobalMetrics.PointsPerInch

Field attributes:
Mandatory, single entry

Predefined values:
72, 72.2752

Intellifonts do not use 72 points per inch, but are following more traditional design rules.

· FontHandling.DeviceFonts.Fonts.GlobalMetrics.Spacing

Field attributes:
Mandatory, single entry

Predefined values:
Fixed, Proportional

This field tells about the font spacing. If Null, it is to be announced as a proportional font.

· FontHandling.DeviceFonts.Fonts.GlobalMetrics.MinimumHeight

Field attributes:
Mandatory, single entry

This is considered to be a point size.

If we would define the value in scanlines, this would be a different point size for different resolutions. As we specify device fonts here and not system fonts, this should be resolution independent.

The actual value to be seen here should be in MasterUnits.

For the samples imagine a MasterUnit of 7200.

For bitmap fonts this value would be ignored. For better readability it is recommended to copy the value of the MaximumHeight here.

Sample:
8 point for scalable ESC/P2 device fonts -> 800 MasterUnits

Sample:
10 point bitmap font -> 1000 MasterUnits

· FontHandling.DeviceFonts.Fonts.GlobalMetrics.MaximumHeight

Field attributes:
Mandatory, single entry

This is considered to be a point size.

If we would define the value in scanlines, this would be a different point size for different resolutions. As we specify device fonts here and not system fonts, this should be resolution independent.

The actual value to be seen here should be in MasterUnits.

For the samples imagine a MasterUnit of 7200.

Sample:
32 point for scalable ESC/P2 device fonts -> 3200 MasterUnits

Sample:
12 point bitmap font -> 1200 MasterUnits

· FontHandling.DeviceFonts.Fonts.GlobalMetrics.HeightStep

Field attributes:
Mandatory, single entry

This is considered to be a point size.

If we would define the value in scanlines, this would be a different point size for different resolutions. As we specify device fonts here and not system fonts, this should be resolution independent.

The actual value to be seen here should be in MasterUnits.

For the samples imagine a MasterUnit of 7200.

For bitmap fonts this value has to be zero.

Sample:
2 point for scalable ESC/P2 device fonts -> 200 MasterUnits

· FontHandling.DeviceFonts.Fonts.GlobalMetrics.Width

Field attributes:
Optional, single entry

Checked in a subfont.

For proportional fonts this is a Null or the field is left out.

For fixed pitch bitmap fonts this is a value in MasterUnits. The scaling formula field is left out.

For scalable fonts the scaling formula is used.

The driver has to check values in subfonts. An Asian font, where all characters are fixed pitch, but some are half width, can be described as a fixed pitch with the half width characters described in a subfont. An Asian font with most of the characters as fixed pitch (some half width), but some are proportional, can be described as a proportional with the fixed pitch characters in the main font, the half width characters in a subfont and the proportional characters in another subfont. 

This specification does not provide a mechanism for scaling in one direction. If there are several fonts with the same height, but different width, they must be specified as separate fonts.

Sample:
10 cpi bitmap font -> 720 MasterUnits

· FontHandling.DeviceFonts.Fonts.GlobalMetrics.Slant

Field attributes:
Mandatory, single entry

If Null, the font is upright. The expected value is an angle in units of 3600 clockwise from the upright position.

Sample:
250

Could be redefined with x,y values like 2,5.

· FontHandling.DeviceFonts.Fonts.GlobalMetrics.WindowsWeight

Field attributes:
Mandatory, single entry

Predefined values:
0, 100, 200, 300, 400, 500, 600, 700, 800, 900, 1000

See Microsoft DDK for reference.

FontHandling.DeviceFonts.Fonts.GlobalMetrics.IfiWinAscender

Field attributes:
Mandatory, single entry

Supposed to be a positive value, calculated from the baseline to the upper edge of the cell.

Following a Microsoft specification this value is based on the maximum value of characters of a Western character set 1252.

For compatibility reasons this is often hardcoded.

· FontHandling.DeviceFonts.Fonts.GlobalMetrics.IfiWinDescender

Field attributes:
Mandatory, single entry

Supposed to be a positive value, calculated from the baseline to the lower edge of the cell.

Following a Microsoft specification this value is based on the maximum value of characters of a Western character set 1252.

For compatibility reasons this is often hardcoded.

· FontHandling.DeviceFonts.Fonts.GlobalMetrics.IfiMacAscender

Field attributes:
Mandatory, single entry

Supposed to be a positive value, calculated from the baseline to the upper edge of the cell.

This is based on Apple’s specification.

· FontHandling.DeviceFonts.Fonts.GlobalMetrics.IfiMacDescender

Field attributes:
Mandatory, single entry

Supposed to be a negative value, calculated from the baseline to the lower edge of the cell.

This is based on Apple’s specification.

· FontHandling.DeviceFonts.Fonts.GlobalMetrics.IfiMacLineGap

Field attributes:
Mandatory, single entry

This is the extra value added to the IfiMacAscender and IfiMacDescender to get a convenient line spacing on Apple systems.

As the external leading for Windows platforms is not explicitely listed here, it should be calculated by summing the three Mac values up and subtract the two Windows values.

In case the result is negative, convert to zero.

· FontHandling.DeviceFonts.Fonts.GlobalMetrics.IfiTypoAscender

Field attributes:
Mandatory, single entry

Supposed to be a positive value, calculated from the baseline to the upper edge of the cell.

This is supposed to be the typographic decision, where the baseline should be. 

· FontHandling.DeviceFonts.Fonts.GlobalMetrics.IfiTypoDescender

Field attributes:
Mandatory, single entry

Supposed to be a positive value, calculated from the baseline to the lower edge of the cell.

This is supposed to be the typographic decision, where the baseline should be. 

· FontHandling.DeviceFonts.Fonts.GlobalMetrics.IfiTypoLineGap

Field attributes:
Mandatory, single entry

For compatibility reasons over platforms the sum of the three Mac values should be the same as of the three typographic values.

· FontHandling.DeviceFonts.Fonts.GlobalMetrics.IfiAvgCharWidth

Field attributes:
Mandatory, single entry

The average character width of a font.

It is recommended to calculate the average of all characters of a font, independent from any character set.

In case a certain UPD needs character set specific values, this can be recalculated by the driver.

Values are in MasterUnits for bitmap fonts and in design units for scalable fonts.

· FontHandling.DeviceFonts.Fonts.GlobalMetrics.IfiMaxCharInc

Field attributes:
Mandatory, single entry

The maximum character width of a font.

It is recommended to announce the widest character of a font, independent from any character set.

In case a certain UPD needs character set specific values, this can be recalculated by the driver.

Values are in MasterUnits for bitmap fonts and in design units for scalable fonts.

· FontHandling.DeviceFonts.Fonts.GlobalMetrics.IfiCapHeight

Field attributes:
Mandatory, single entry

The character height of upper case characters of a font.

Values are in MasterUnits for bitmap fonts and in design units for scalable fonts.

For details see Microsoft DDK for reference.

· FontHandling.DeviceFonts.Fonts.GlobalMetrics.IfixHeight

Field attributes:
Mandatory, single entry

The character height of lower case characters of a font like an ‘x’.

Values are in MasterUnits for bitmap fonts and in design units for scalable fonts.

For details see Microsoft DDK for reference.

· FontHandling.DeviceFonts.Fonts.GlobalMetrics.IfiSubscriptXSize

Field attributes:
Mandatory, single entry

Supposed to be a positive value in MasterUnits for bitmap fonts and in design units for scalable fonts calculated corresponding to the value in UnitsPerEm.

· FontHandling.DeviceFonts.Fonts.GlobalMetrics.IfiSubscriptYSize

Field attributes:
Mandatory, single entry

Supposed to be a positive value in MasterUnits for bitmap fonts and in design units for scalable fonts calculated corresponding to the value in UnitsPerEm.

· FontHandling.DeviceFonts.Fonts.GlobalMetrics.IfiSubscriptXOffset

Field attributes:
Mandatory, single entry

Supposed to be a positive value in MasterUnits for bitmap fonts and in design units for scalable fonts calculated corresponding to the value in UnitsPerEm.

· FontHandling.DeviceFonts.Fonts.GlobalMetrics.IfiSubscriptYOffset

Field attributes:
Mandatory, single entry

Supposed to be a positive value in MasterUnits for bitmap fonts and in design units for scalable fonts calculated corresponding to the value in UnitsPerEm.

· FontHandling.DeviceFonts.Fonts.GlobalMetrics.IfiSuperscriptXSize

Field attributes:
Mandatory, single entry

Supposed to be a positive value in MasterUnits for bitmap fonts and in design units for scalable fonts calculated corresponding to the value in UnitsPerEm.

· FontHandling.DeviceFonts.Fonts.GlobalMetrics.IfiSuperscriptYSize

Field attributes:
Mandatory, single entry

Supposed to be a positive value in MasterUnits for bitmap fonts and in design units for scalable fonts calculated corresponding to the value in UnitsPerEm.

· FontHandling.DeviceFonts.Fonts.GlobalMetrics.IfiSuperscriptXOffset

Field attributes:
Mandatory, single entry

Supposed to be a positive value in MasterUnits for bitmap fonts and in design units for scalable fonts calculated corresponding to the value in UnitsPerEm.

· FontHandling.DeviceFonts.Fonts.GlobalMetrics.IfiSuperscriptYOffset

Field attributes:
Mandatory, single entry

Supposed to be a positive value in MasterUnits for bitmap fonts and in design units for scalable fonts calculated corresponding to the value in UnitsPerEm.

· FontHandling.DeviceFonts.Fonts.GlobalMetrics. IfiUnderscoreSize

Field attributes:
Mandatory, single entry

Tells about the line thickness.

Supposed to be a value in MasterUnits for bitmap fonts and in design units for scalable fonts calculated corresponding to the value in UnitsPerEm.

· FontHandling.DeviceFonts.Fonts.GlobalMetrics. IfiUnderscoreOffset

Field attributes:
Mandatory, single entry

Supposed to be a value in MasterUnits for bitmap fonts and in design units for scalable fonts calculated corresponding to the value in UnitsPerEm.

Value is positive for the expected offset in descender direction.

· FontHandling.DeviceFonts.Fonts.GlobalMetrics. IfiUnderscoreAbsoluteValues

Field attributes:
Mandatory, single entry

This is a Boolean field.

Always TRUE for bitmap fonts. Tells whether the value is to be used as an absolute value (TRUE= point size independent) for scalable fonts.

· FontHandling.DeviceFonts.Fonts.GlobalMetrics. IfiStrikeoutSize 

Field attributes:
Mandatory, single entry

Tells about the line thickness.

Supposed to be a value in MasterUnits for bitmap fonts and in design units for scalable fonts calculated corresponding to the value in UnitsPerEm.

· FontHandling.DeviceFonts.Fonts.GlobalMetrics. IfiStrikeoutOffset

Field attributes:
Mandatory, single entry

Supposed to be a value in MasterUnits for bitmap fonts and in design units for scalable fonts calculated corresponding to the value in UnitsPerEm.

Value is positive for the expected offset in ascender direction.

· FontHandling.DeviceFonts.Fonts.GlobalMetrics. IfiStrikeoutAbsoluteValues

Field attributes:
Mandatory, single entry

This is a Boolean field.

Always TRUE for bitmap fonts. Tells whether the value is to be used as an absolute value (TRUE= point size independent) for scalable fonts.

· FontHandling.DeviceFonts.Fonts.GlobalMetrics. IfiBaseline 

Field attributes:
Mandatory, single entry

Predefined values:
1,0 

Specifies a vector (x,y) that points in the writing direction. (-1,0) would be right to left, (0,-1) would to top-down...

· FontHandling.DeviceFonts.Fonts.GlobalMetrics.IfiAspect

Field attributes:
Mandatory, single entry

No idea how this field for IFIMETRICS is to be used.

· FontHandling.DeviceFonts.Fonts.GlobalMetrics.IfiCaret 

Field attributes:
Mandatory, single entry

Is a vector that should be used by an app to display the blinking cursor in a text editing mode so that it matches the slant of text. Is not very useful for printer fonts. If filled out should be identical to italic/slant definition.

· FontHandling.DeviceFonts.Fonts.GlobalMetrics.Orientation

Field attributes:
Mandatory, repeatable

Predefined values:
Portrait, Landscape

Tells, whether in which orientation this font is available. 

Very much PDL specific.

· FontHandling.DeviceFonts.Fonts.GlobalMetrics.Degree

Field attributes:
Mandatory, single entry

Tells about the minimum rotation step anticlockwise of the device font.

Very much PDL specific.

Although the driver has to announce a general info about rotation capabilities, it may be that not all of the fonts can follow that announcement. It is up to the driver to use fallback mechanisms.

If the driver can get some system font information about the missing rotations instead, fine.

If not, it might be possible to create a functionality to position the single characters according to a certain degree, while the character itself will not be rotated.

Every other solution would be even more dramatic.

· FontHandling.DeviceFonts.Fonts.Panose 

Field attributes:
Mandatory, repeatable

Ten bytes for visual characteristics of fonts. Used for font classification.

See Panose specification like in Microsoft’s SDK.

To be investigated what PanoseCulture in IFIMETRICS is and if it’s needed additionally.

· FontHandling.DeviceFonts.Fonts.WindowsFontFamily

Field attributes:
Mandatory, single entry

Predefined values:
DONTCARE, ROMAN, SWISS, MODERN, SCRIPT, DECORATIVE

In case somebody provides a piece of code to convert that from Panose info, this field can become redundant.

· FontHandling.DeviceFonts.Fonts.FontVendor

Field attributes:
Mandatory, single entry

See True Type specification for details.

Do we want predefined values?

· FontHandling.DeviceFonts.Fonts.FontTechnology

Field attributes:
Optional

This section tells about the way scalable fonts are to be handled. It can be left out for bitmap fonts.

· FontHandling.DeviceFonts.Fonts.FontTechnology.RenderingType

Field attributes:
Optional, single entry

Predefined values:
Trye Type, Intellifont, ATM (to be extended)

This field improves understanding of the scaling formula in the next field. It is optional, as it does not provide any technical information, but might be useful, as the scaling formula is hard to read. 

· FontHandling.DeviceFonts.Fonts.FontTechnology.ScalingFormula

Field attributes:
Mandatory, single entry

Predefined values:
(to be decided and developed)

As this is one of the most complex fields, where a parameter converter is used, it is absolutely necessary to study the specification of the parameter converter first and to understand each and every detail. Next it is recommended to study some sample fonts already defined by other developers, if possible based on different rendering types. Additionally it is recommended to have a contact ready in case of an emergency.

Typical input parameter ares: FONTHEIGHT, DeviceResolution, CharacterWidth. If the CharacterWidth is left out in the WidthTable, a fixed value for a fixed pitch font is supposed to replace it.

· FontHandling.DeviceFonts.Fonts.Encoding

Field attributes:
Mandatory, single entry

Predefined values:
Unicode 2-byte (to be extended)

Can be Unicode with two (preferred) or more bytes or another Encoding scheme.

· FontHandling.DeviceFonts.Fonts.WidthTable

Field attributes:
Mandatory, repeatable

Each entry is a set of information for one character. All together it makes up the listing of all characters of a font sorted by its Unicode number. It tells how wide each character is and how each Unicode can be printed.

All fields in a set but Character are optional can tell a lot about the technology behind it.

· FontHandling.DeviceFonts.Fonts.WidthTable.Character

Field attributes:
Mandatory, single entry

The Unicode number of a character.

· FontHandling.DeviceFonts.Fonts.WidthTable.UserDefinedSymbolSetID

Field attributes:
Optional, single entry

In case a PostScript driver wants to work with user defined character sets, it has to know about the PostScript names of the characters. These can be defined here.

· FontHandling.DeviceFonts.Fonts.WidthTable.CharacterWidth

Field attributes:
Optional, single entry

The width of a character, typical of a proportional font.

Supposed to be a value in MasterUnits for bitmap fonts and in design units for scalable fonts.

If left out, a fixed value is expected in the scaling formula of a scalable font. For bitmap fonts the fixed value can then be found in GlobalMetrics.Width.

· FontHandling.DeviceFonts.Fonts.WidthTable.CommandSequence

Field attributes:
Optional, single entry

This is the command sequence necessary to be sent to the printer to get the character.

In some PDL this is mainly telling about the symbol set.

Transparent characters, number of character (to be developed).

· FontHandling.DeviceFonts.Fonts.WidthTable.ComSeqParameter

Field attributes:
Optional, single entry

This field can be used to improve readability and maintenance. The intention is that the command sequence can be the same in most cases when working with a variable as input. The major difference is the parameter.

· FontHandling.DeviceFonts.Fonts.WidthTable.RedundantCommand

Field attributes:
Optional, single entry

Like in all other RedundantCommand fields this one tells whether it is necessary to resend the command sequence, even if the setting has not changed.

· FontHandling.DeviceFonts.Fonts.WidthTable.CharacterCode

Field attributes:
Optional, single entry

This tells what has to be sent to the printer additionally to the command sequence to get a certain character. In nowadays PDL this typically is one byte.

If left out, this would be a Unicode printer, which understands the operating system Unicode numbers without any conversion.

· FontHandling.DeviceFonts.Fonts.KerningTable

This specification supports Kerning pairs as the only kerning method.

· FontHandling.DeviceFonts.Fonts.KerningTable.FirstCharacter

Field attributes:
Mandatory, single entry

This is the Unicode number for the first character of the pair.

· FontHandling.DeviceFonts.Fonts.KerningTable.SecondCharacter

Field attributes:
Mandatory, single entry

This is the Unicode number for the second character of the pair.

· FontHandling.DeviceFonts.Fonts.KerningTable.XOffset

Field attributes:
Mandatory, single entry

This is the horizontal offset (for Latin fonts) between the two characters.

This is supposed to be a negative value, the default in most cases, if the second character is overlapping the first one partly, and a positive to provide an extra space.

Supposed to be a value in MasterUnits for bitmap fonts and in design units for scalable fonts.

· FontHandling.DeviceFonts.Fonts.FontNameID

This section tells about font strings used for the font itself as well as for some of its attributes.

As some fields are optional, you can make some strategic decisions how you want a certain font to be handled. This includes passive fonts as well as subfonts.

Passive fonts are not announced actively to the operating system. So they will not be listed as device fonts. But when a system font with the same name is used, it will be substituted with the correspondent device font by the driver.

Subfonts are extensions to other device fonts and are not a font by its own. They are referenced by another device font.

· FontHandling.DeviceFonts.Fonts.FontNameID.FaceNameID

Field attributes:
Optional, single entry

This is considered the font name the user sees in all applications.

If this field is omitted, the font is supposed to be a passive one. That means it will not be announced as a resident font to the operating system, but will replace the system font with the same name.

There is a field FamilyName in the IFIMETRICS structure, but they say it should be consistent with the facename in the logfont structure. So the recommendation is to use the FaceNameID in this case, too. See Microsoft DDK Windows NT.

For some fonts this string is a combination of the family and the style. This is mostly the case, when there are more styles than the standard “Italic” and “Bold”.

Sample:
Arial Narrow

Sample:
Goudy Old Style Extra Bold

· FontHandling.DeviceFonts.Fonts.FontNameID.FamilyNameID

Field attributes:
Optional, single entry

This field exists in the IFIMETRICS structure, but they say it should be consistent with the facename in the logfont structure. 

So the recommendation is to keep it consistent with the FaceNameID in the previous section.

Sample:
Arial Narrow

Sample:
Goudy Old Style

· FontHandling.DeviceFonts.Fonts.FontNameID.UniqueNameID

Field attributes:
Optional, single entry

A more informative string. This field exists in the IFIMETRICS structure. No idea where this is used.

So for now the recommendation is to keep it consistent with the FaceNameID in the previous section per default. It may be used for some vendor specific information in the font name.

Sample:
Arial Narrow

Sample:
Bitstream Swiss SWA 721

· FontHandling.DeviceFonts.Fonts.FontNameID.FamilyNameAliasID

Field attributes:
Optional, repeatable

The first string has to be identical with the FaceNameID. Other font names of system fonts can be listed. They will be replaced by this font.

If this field together with the FaceNameID is omitted, the font is supposed to be a subfont referenced by another font and will not be announced as a resident font to the operating system.

· FontHandling.DeviceFonts.Fonts.FontNameID.SlantNameID

Field attributes:
Optional, single entry

This is the string used for italic fonts and can be seen in the Font Style list box of applications.

Sample:
Italic

· FontHandling.DeviceFonts.Fonts.FontNameID.WeightNameID

Field attributes:
Optional, single entry

This is the string used for bold fonts and can be seen in the Font Style list box of applications.

Sample:
Bold

· FontHandling.DeviceFonts.Fonts.FontSelection

This section describes the command sequence to be sent to the device to get the required font.

It is generally recommended to work with the parameter field instead of putting all info into the command sequence field. This would allow to work with the same command sequence for many fonts.

· FontHandling.DeviceFonts.Fonts.FontSelection.ParameterSpacing

Field attributes:
Optional, single entry

The parameter, which decides whether a font is proportional or not.

· FontHandling.DeviceFonts.Fonts.FontSelection.ParameterHeight

Field attributes:
Optional, single entry

The parameter for the height of the font. For scalable fonts this would be a formula, which can either be handled in this field (recommended) or directly in the command sequence field.

· FontHandling.DeviceFonts.Fonts.FontSelection.ParameterWidth

Field attributes:
Optional, single entry

The parameter for the width of the font, typically used for fixed pitch fonts only. For scalable fonts this would be a formula, which can either be handled in this field (recommended) or directly in the command sequence field.

· FontHandling.DeviceFonts.Fonts.FontSelection.ParameterSlant

Field attributes:
Optional, single entry

The parameter, which tells whether the font is italicized.

· FontHandling.DeviceFonts.Fonts.FontSelection.ParameterWeight

Field attributes:
Optional, single entry

The parameter, which tells whether the font is bold.

· FontHandling.DeviceFonts.Fonts.FontSelection.ParameterTypeface

Field attributes:
Optional, single entry

The parameter for the typeface of the font.

· FontHandling.DeviceFonts.Fonts.FontSelection.CommandSequence

Field attributes:
Mandatory, single entry

This field specifies the real command sequence for the PDL sent to the device to get the required font. It is recommended to handle the parameters as variables. Studying the parameter converter in detail is an absolute necessity.

· FontHandling.DeviceFonts.Fonts.FontSelection.RedundantCommand

Field attributes:
Mandatory, single entry

Like in all other RedundantCommand fields this one tells whether it is necessary to resend the command sequence, even if the setting has not changed.

· FontHandling.DeviceFonts.Fonts.CharacterHandling

This section mainly tells about operating system specific character sets the font can support plus some special characters.

· FontHandling.DeviceFonts.Fonts.CharacterHandling.OSCharacterSets

Field attributes:
Mandatory, repeatable

If the font could not support at least one operating system character set, it would be useless. So this field is mandatory. This section may grow over the time for several operating system and subversions of it.

· FontHandling.DeviceFonts.Fonts.CharacterHandling.OSCharacterSets.CharacterSetID

Field attributes:
Mandatory, single entry

This field is the operating system specific identifier of the host character set. This is not for telling about device character sets! A value of “1252” may indicate a Western character set in Microsoft’s teminology.

· FontHandling.DeviceFonts.Fonts.CharacterHandling.OSCharacterSets.CharacterSetNameID

Field attributes:
Optional, single entry

It might be useful to add a character set specific string to the font like “(Western)”, in case that is not handled by the operating system itself.

This string is available for localization.

· FontHandling.DeviceFonts.Fonts.CharacterHandling.UserDefinedCharacterSet

Field attributes:
Optional, single entry

To be specified more in detail. This is meant to tell whether the font shall be realized with user defined character sets. Supposed to be used for PostScript drivers.

· FontHandling.DeviceFonts.Fonts.CharacterHandling.NonBreakingSpace

Field attributes:
Mandatory, single entry

Tells which character will be used for the non-breaking space.

· FontHandling.DeviceFonts.Fonts.CharacterHandling.DummyCharacter

Field attributes:
Mandatory, single entry

Tells which character will be used in case the required character cannot be realized.

· FontHandling.DeviceFonts.Fonts.FontReference

Field attributes:
Optional, repeatable

References to other device resident font(s) by listing its/their FontID. These font will then be used as subfonts.

· FontHandling.DeviceFonts.EventHandlerDeviceFonts

Field attributes:
Mandatory, single entry

To be done. This EventHandler will tell what side conditions have to be considered when realizing device resident fonts.

· FontHandling.DeviceFonts.NameIDOrder

Field attributes:
Mandatory, repeatable

The string for the font can be composed out of components. All NameID fields of the font section can be used here in a ranked order. 

· FontHandling.FontDownload

This section describes font downloading methods of the PDL.

· FontHandling.FontDownload.EventHandlerFontDownload

This is the place to save some keywords, where nobody has yet had time to look at:

EventHandler:
PreConditions, Actions, PostConditions, Resets

Parameter Converter: modulo, bit shifting, ABS, integer, plus/minus

ROP/clipping

patterns

thresholds

vertical metrics

Unicode encoding

