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TECHNOTE 1093

QuickDraw GX ' rdi p' Resources.
The Number of the Beast

CONTENTS
QuickDraN GX'sraster preferences (' rdi p' ) resource gives
raster printer driver developers agreat deal of control over how an

The' rdi p' Resource - What Can It Do?

The Planes imageisrendered for a printer -- without having to write the
, renderer themselves. However, due to sparse documentation, many
Paiching the Raster Preferences on the Fly developers have become confused as how to make best use of its

Printing Each Plane in its Entirety features. This Technote:

e discussesthe planeflagsinthe' rdi p' and their influence
on other fields

Summary
e how to patchthe' rdi p' onthefly
e how to render each planein its entirety
To get the best out of this Note, | would strongly suggest looking at

the"IW-Half-Dither" sample code. This can be found on the
Developer CD series: Tool Chest Edition or by clicking here.

ThisNoteis primarily intended for QuickDraw GX raster printer
driver developerswho wish to usethe' rdi p' resourcein their
printer drivers. It uses examples geared for CMYK printers.

Important for all Apple Printing and Graphics Developers:

The information in this Technote is still relevant up to and including Mac OS 7.6 with QuickDraw GX
1.1.5. Beginning with the release of Mac OS 8.0, however, Apple plansto deliver a system which
incorporates QuickDraw GX graphics and typography only. QuickDraw GX printer drivers and GX
printing extensions will not be supported in Mac OS 8.0 or in future Mac OS releases. Apple'sgoal isto
simplify the user experience of printing by unifying the Macintosh graphic and printing architectures and
standardizing on the classic Printing Manager.

For details on Apple's official announcement, refer to </technotes/gxchange.html>




Technote 1093 - QuickDraw GX 'rdip' Resources Page: 2

The' rdi p' Resource- What Can It Do?

The 'Raster Preferences or ' r di p' resource allows you to control how QuickDraw GX renders an
image for raster-based printers. It has flags which, when set up correctly, alow you to choose between a
dithered or a halftone image. It can be used to control the internal rendering engine of QuickDraw GX.

The various parameters are described on pages 6-66 to 6-72 of Inside Macintosh: QuickDraw GX
Printing Extensions and Drivers . Thissection in Inside Macintosh describes each of the parameters
but does not really explain how they interact with each other. A definition of the structure is shown
below. It uses the names used by arelated data structure - gxRast er Pr ef sRec.

The data structure initially looks quite complicated but can be broken down into two sections. generd
setup information and planes. The values for each plane information depend on whether you require
halftoning or dithering. Planes can be considered to be each rendering generated by QuickDraw GX. In
general, adithered image can be created within 1 plane, whereas a halftone image requires 4 planes. If
you try to create a halftone image within 1 plane, black will not be handled correctly. The other advantage
of four planesisthat you can vary the angles.

Definition

Theraster preferences (' r di p' ) resource, of type gxRast er Pr ef sType, controls the rendering options
for araster driver. Thisresource isrequired for al raster printer drivers.

The structure of raster preferences resources is shown in the following table:

' rdip’ |[Type |
|r ender Opt i ons||long containing gxRast er Render Opt i ons|
|hl mageRes ||Fixed |
vl mageRes ||Fixed

|
Im nBandSi ze |[short |
|maxBandsi ze |[short |
|r anPer cent age||Fixed |
|
|
|

ransl op |[long
|dept h ||short
|nunPI anes ||short

Plane setup array:

Ipl aneQpti ons  |[long containing gxRast er Pl aneQpt i ons |
|ang| e ||Fixed |
|f requency ||Fixed |
|met hod |[gxDot Type |
tinting |[gxTi nt Type |
|dot Col or |[gxCol or |
|backgr oundCol or ||gxCol or |
|ti nt Space |[gxCol or Space |
|p| aneSpace ||ngoI or Space |
pl anesSet ||Resource ID of the color set or agxCol or Set in the data structure |

Ipl aneProfile |[resource D of the color profile or agxCol or Prof i | e in the data structure]
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General Setup Information (the top bit)

e render Options: You can usethisto control how rendering occurs. In general, use the default
vaue, gxDef aul t Rast er . Thiswill render the image using the default options, resolve transfer
modes and render all planes at the same time. However, in some cases, this may not be

appropriate.

Y ou may need to render and print one plane in its entirety before printing the next plane. In this
case, use gxnePl aneAt ATi me. You will also need to supply one plane record for every plane
you need to output. See the section Printing Each Plane in its Entirety later in this Note for more
details.

If your printer requires all the data to be sent to it, even blank areas, use gxSendAl | Bands.

gxDont Resol veTr ansf er Modes IS used to stop GX resolving transfer modes because your
32-bit device can do it faster. More information about transfer modes can be found on page
5-11 of Inside Macintosh: QuickDraw GX Objects . For most applications, you should let GX
do thisfor you.

|Constant |[Value|
lgxDef aul t Rast er |0 |
lgxDont Resol veTr ansf er Modes|[0x01 |
|ngenderI nRever se ||0X02 |
lgxOnePl aneAt ATi e ||0x04 |
lgxSendAl | Bands ||0x08 |

e himageRes, vimageRes These are fixed point numbers that represent the horizontal and
vertical resolution of your raster device. For example, use 0x00900000 for a 144 dpi device.

e minBandSize: Thisisthe minimum height in pixels of each band that is generated.

e maxBandSize: Thisisthe maximum height of pixelsfor each band that is generated. If you
giveit avaue of 0, awhole page can be generated.

e ramPercentage, ramSlop: Thesetwo values are used in calculating how much temporary
memory can be used. Ranf! op isthe minimum amount of free temporary memory that you want
to leave for other applications, the Finder and the system. RanPer cent age isthe proportion of
what is |eft that you want to use up. The calculationiis:

(( Free nenory - ranSlop) * ranPercent age)
The result of thisisthen rounded to a multiple of the minimum band size. For instance, if you
want to leave 100K of memory for other applications and then take up half of what isleft, use
the values 0x00008000 for r anrPer cent age and 0x00019000 for r ansl op. Y ou need to set
these values so that your driver makes use of enough temporary memory in order to render
Images at reasonable speed, but not so much that it causes an impact on the system.

e depth : The number of pixels per plane for imaging.

e numPlanes: The number of planesfollowing. Usualy, thiswill contain the values 1 or 4. 1 for
dithered and 4 for halftone renderings.

The Planes
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Plane Options

For each plane that you are generating, you need to supply plane information. (This part of the resource
isthe same as gxPl aneSet upRec data structure.) Usually, you will need to generate 1 for dithered, or 4

planes for halftone renderings.

e planeOptions: Thistakesthe following values.

|Constant |[Value|
lgxDef aul t O f scr een I© |
lgxDont Set Hal f t one |1 |

|ngot Typel sDi t her Level ||2 |

The other values in each plane depend on whether you require a haftoned or dithered image.
Plane Valuesfor Dithering

An example of the values used in dithered planes can be found on page 3-63 of Inside Macintosh:
QuickDraw GX Printing Extensions and Drivers . Most of the fields are unused (and therefore
ignored) for adithered image. For genera information on QuickDraw GX's dithering, see pages 7-10 to
7-13 of Inside Macintosh: QuickDraw GX Objects .

e planeOptions: Thisshould be set to 3 ( gxDont Set Hal f t one + gxDot Typel sDi t her Level
). gxDont Set Hal f t one tells QuickDraw GX that you want to create a dithered image and
gxDot Typel sDi t her Level tellsit to use the method parameter in the planeHalftone for the

dither levd.

e planeHalftone: ThiscontainsagxHal f t one data structure most of which is not used when
dithering. However if the gxDot Typel sDi t her Level constant isused in the planeOptions, then
the method valueis used to set the dither level.

langle |[Unused (set to 0) |
|frequency ||Unused (set to 0) |
|method || Thisis used for the dither level. |
ltinting ||Unused (set to gxLuni nanceTi nt ) |

Unused (set to gxRGBSpace, gxNoProfile, 0x0000, 0x0000,
0x0000, 0x0000)

Unused (set to gxRGBSpace, gxNoProfile, 0x0000, 0x0000,
0x0000, 0x0000)

|tintSpace ||Unused (set to gxRGBSpace) |

dotColor

backgroundColor

e planeSpace: Thisisthe color space of the plane. In generd, set it to gxI ndexedSpace and
supply (in the next parameter) aresource ID for a color space or a color spaceif it isastructure.

e planeSet: Either aresource ID for a color space or a color space structure.

e planeProfile: The planes color profile. Y ou can set thisto gxNoPr of i | e if thereisn't one.

Plane Valuesfor Halftoning
The following section deals with generating halftone imageson aCMYK printer.

To get thisto work well, you need to render each of the 4 planes separately. For general information on
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QuickDraw GX's halftoning, see pages 7-13 to 7-17 of Inside Macintosh: QuickDraw GX Objects .

e planeOptions: Thisshould be set to O ( gxDef aul t Of f scr een ). The other two constants are
used for dithering.

e planeHalftone:

angle: This gives the apparent direction of the dots in degrees. It isafixed point value.
For example, to give a 15 degree angle, use 0x000F0000

frequency: Thisisthe size of the font in cells per inch. It isafixed point value. For
example, to set it to 45 cells per inch, use 0x002D0000

method: This defines the shape of the dot.

|Constant |[Value]
lgxRoundDot |1 |
lgxSpiral Dot |2 |
lgxSquareDot |3 |
|ngi neDot ||4 |
|
|
|

lgxEl I'i pticDot ||5
lgxTri angl eDot ||6
lgxDi sper sedDot ||7

tinting: Thisrelatesto the pass that you are on and for CMYK giveit the following

values.

|Constant |[Value|

|gxConponent 1Ti nt |[4 ||For the Cyan Pass |
lgxConponent 2Ti nt ||5 || For the Magenta Pasy
lgxConponent 3Ti nt ||6 ||For the Y ellow Pass |
|ngonponent ATi nt ||7 ||For the Black Pass |

dotColor : Set thisto ablack dot. Any other color causes the image to be rendered
incorrectly.

gxRGBSpace, gxNoProfile, 0x0000, 0x0000, 0x0000, 0x0000

backgroundColor: Set thisto awhite dot as the background color of printer'sis
usually white (the color of paper!)

gxRGBSpace, gxNoProfile, OxFFFF, OxFFFF, OxFFFF, OxFFFF
tintSpace: Set thisto the planes color space. For CMYK, set it to gxCMyKSpace.

e planeSpace: Thisisthe origina color space of plane. In the case of halftoning set it to
gxNoSpace.

e planeSet: Asno color spaceis needed, set it to nil.

e planeProfile: Set thisto gxNoPr of i | e.
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Example' rdi p' Resourcefor Halftoning on an ImageWriter 11

resource gxRasterPrefsType (gxRasterPrefsl D, sysheap, purgeable)

{
gxDef aul t Raster,

0x00900000, 0x00900000,
16,

0,

0x00008000,

100* 1024,

4,

{

/1 YELLOW pl ane.
gxDef aul t O f screen,
0x000F0000,
0x002D0000,
gxRoundDot ,
gxConponent 3Ti nt,

I

default options are fine
144X144 dpi device

m n band size == 2 head heights
max band size (0 is full page)
RAM per cent age (50%

RAM sl op (100K)

4 bit device

/1 Use default - halftoning.

/1l Angle = 15 degrees

/'l Freq = 45

/! RoundDot dithering

/'l Extract yellow and dither it

gxRGBSpace, gxNoProfile, 0, 0, 0, O,

/] Dot Col or == bl ack

gxRGBSpace, gxNoProfile, OxFFFF, OxFFFF, OxFFFF, O,

gxCMWYKSpace,
gxNoSpace,
gxNoSet ,
gxNoProfil e,

/1 MAGENTA pl ane.
gxDef aul t Of f scr een,
0x00000000,
0x002D0000,
gxRoundDot ,
gxConponent 2Ti nt,

/1 Background color == white

/'l Convert to gxCMYKSpace before hal ftoning.

/1 No explicit color space
/'l No col or set
/1 No profile specified

/1l Use default - halftoning.

/1 Angle = 0 degrees

/'l Freq = 45

/! RoundDot dithering

/1 extract nagenta and dither it

gxRGBSpace, gxNoProfile, 0, 0, 0, O,

/1 dot Col or == bl ack

gxRGBSpace, gxNoProfile, OxFFFF, OxFFFF, OxFFFF, O,

gxCMYKSpace,
gxNoSpace,
gxNoSet ,
gxNoProfil e,

/'l CYAN pl ane.
gxDef aul t O f scr een,
0x003C0000,
0x002D0000,
gxRoundDot ,
gxConponent 1Ti nt,

/| background color == white

/'l Convert to gxCMYKSpace before hal ftoning.

/1 No explicit color space
/1 No col or set
/'l No profile specified

/'l Use default - halftoning.
/1l Angle = 60 degrees

/'l Freq = 45

/1 RoundDot dithering

/'l Extract cyan and dither it

gxRG@BSpace, gxNoProfile, 0, 0, 0, O,

/] Dot Col or == bl ack

gxRGBSpace, gxNoProfile, OxFFFF, OxFFFF, OxFFFF, O,

gxCMYKSpace,
gxNoSpace,
gxNoSet ,
gxNoProfil e,

/'l BLACK pl ane.
gxDef aul t Of f scr een,
0x002D0000,
0x002D0000,
gxRoundDot ,
gxConponent 4Ti nt,

/1 Background color == white

/'l Convert to gxCMYKSpace before hal ftoning.

/1 No explicit color space
/1 No col or set
/1 No profile specified

/1 Use default - halftoning.
/'l Angle = 45 degrees

/'l Freq = 45

/1 RoundDot dithering

/1 Extract black and dither it

gxRGBSpace, gxNoProfile, 0, 0, 0, O,

/] Dot Col or == bl ack

gxRGBSpace, gxNoProfile, OxFFFF, OxFFFF, OxFFFF, O,
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/1 Background color == white

gxCMyKSpace, /'l Convert to gxCMYKSpace before hal ftoning.
gxNoSpace, /1 No explicit color space

gxNoSet , /1 No col or set

gxNoProfile /1l No profile specified

s

Patching the Raster Preferenceson the Fly

Y ou may wish to change the way a driver renders an image. For example, a halftone image's angles may
cause moire effects with the default angles and frequencies; adight change can fix this. However, it is
not possible to change how a GX driver renders by simply patching the' r di p' .

Theway to do thisis by overriding the universal image message, GXSet upl mageDat a, and making
changes to the data passed into it. This message allows you to alter the rendering information about any
kind of printer (raster, postscript or vector); therefore, the type of data passed to it can vary depending on
what type of driver itis. Also, it isworth noting that when it is called, the information has not necessarily
been read in. Therefore, the first thing your override must do is to forward the message so that the
default values are read in. In the case of araster driver, it is passed agxRast er | mageDat aHd! .

OSErr My_GXSet upl mageDat a ( gxRast er | mageDat aHdl hl mageDat a )
CSErr ankErr;
anErr = Forward_GXSet upl nageData ( hl mageData ) ;
nrequire ( ankErr, Forward_GXSet upl mageData );
/1 Do the patching here

/'l The general setup information (the top bit) can
/'l be accessed through :

/1
/1 (*hl mageDat a) - >t heSet up. XXXXXXX
/1
/'l each plane's informati on can be accessed through
/1
/1 (*hl mageDat a) - >t heSet up. pl aneSet up[ 0] . XXXXXXX
/1
For war d_GXSet upl mageDat a:
return ankrr;
}

It's possible to change many or just afew of the parameters, even whether the image is rendered
halftoned or dithered. For an example of this, seethe "IW-Half-Dither" sample code.

Printing Each Planein its Entirety

Some printers require that each planeis rendered and printed one at atime (for instance, if it has one
print-head which takes along time to change ink color).

One way of doing thisisto usethe gxOnePl aneAt ATi me option in the render options. Thisresultsin
ALL theraster data being sent out for every plane that you have specified. This can cause confusion. For
example, if you havea' rdi p' resource with 4 planes specified, then you might expect the

GXRast er PackageBi t map() message to be called 4 times. This doesn't appear to be the case; in fact, it
will be called 16 times - once for each plane of the 4 planes.
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There are several ways of getting round this. I've found the easiest way isto filter out the unwanted
planes from the GXRast er PackageBi t map() message. Y ou have to set up a counter in aglobal structure
that keeps track of the plane that you are currently printing and also use the gxSendAl | Bands option in
the render options.

Well cal the global structure pG obal s and the plane parameter current plane. In the GXRender Page()
message,

CSErr My_GXRender Page ( gxFor mat t heFor mat ,
gxShape t hePage,
gxPagel nf oRecor d *pagel nf o,
gxRast er | mageDat aHdI i magel nf 0)
{
o pGI obal s->current Pl ane = 0;
}

This makes sure the current plane counter is set to 0 before each plane is rendered.

The plane counter isincremented in the GXRast er PackageBi t map( ) message. It checksto seeif were at
the top of the page and we're trying to print the first band. If we are, then we need to change the head
color to the currentPlane color. Also, if we are not printing the first plane, then we might need to move
the head back up to the top of the page.

CSErr My_GXRast er PackageBi t map (
gxRast er PackageBi t mapRec *pPackage,

Ptr buf fer, /| data goes here + bufferPos

unsi gned | ong *puf fer Pos, // how nuch of the buffer already
/1 is full

gxRast er | mageDat aHdI hl mageData) // private i mage data

{

if ( (pPackage->startRaster == 0)
&% (pPackage->col orBand == 1) )

pd obal s->current Pl ane++;

/| Change the head col or
/1l Also do stuff to nove the head back if the current plane is > 1

This override a'so needs to filter out the unwanted data. This can be ssmply done by not printing it.

/!l See if we need to print this col or band
i f ( pPackage->col orBand == pd obal s->current Pl ane)

/1 Now send the raster information out to the printer
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Summary

The' rdi p' resource can very useful to QuickDraw GX printer driver developers because it alowsyou
to control how your images are rendered without having to write the renderer for yourself. By itsvery
flexible nature, it is avery complicated data structure and often needs a small amount of experimentation
to achieve the desired effect. Hopefully, this Technote will encourage you to write drivers that support
GX technologiesto their fullest.

Further References

Inside Macintosh: QuickDraw GX Printing Extensions and Drivers .

Inside Macintosh: QuickDraw GX Printing .

Inside Macintosh: QuickDraw GX Environment and Utilities .

Inside Macintosh: QuickDraw GX Graphics - Page 5-30, Dithering and Halftoning Bitmaps.
Inside Macintosh: QuickDraw GX Objects - Pages 7-10 to 7-13, Dithering and pages 7-13 to
7-17, Halftone.

Developer CD Series: Mac OS SDK Edition: Development Kits (Disc I): Interfaces and
Libraries. Interfaces. RIncludes: GXPrintingResTypes.r.

IW-Half--Dither , Dev. CD Tool Chest Edition :Sample Code:QuickDraw GX:IW-Half-Dither
or by clicking here.

TheBible , Revelations, Chapter 13, Verse 18.

Downloadables

FOF
H Acrobat version of this Note (K)

G

Binhexed | mageWriter Half-Dither sample code (202K)
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