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This Technote, originally written in February 1997,

describes how a printer vendor might add desktop printing
support in their printer driver. Support for third-party
desktop printing has been added to Mac OS 8.5 with
specification changes, so we encourage you to read the
revisonsin this updated Technote, and to try adding
desktop printing support to your printer driver.

With the introduction of System 6 and MultiFinder in
1989, Appleintroduced background printing. For thefirst
time, a user could regain control of the Macintosh almost
immediately after printing adocument, while the printer
driver processed the document in the background. Classic
background printing has been far more robust than
anyone might have imagined, and it's till the basis of
much of today's printing technology, including desktop
printing. Unfortunately for devel opersinterested in
supporting desktop printing, the interfaces to background
printing have remained largely undocumented.

In 1994, the desktop printing architecture was introduced
with the LaserWriter 8.3 and the StyleWriter 1200 driver.
From itsinitial release to the present, desktop printing has
existed as a collection of extensonsand invisible
applications. While this has not created a clear and simple
picture for developersinterested in supporting desktop
printing, this technology shows every sign of thriving for
along time to come, so understanding its architectureis
more vitd than ever.

While the complete story is far from written, and things
will certainly change again with the introduction of Mac
OS X, thisarticle will cover background printing for al
pre-Mac OS X versions of the Mac OS. Thisincludesthe
significant changes that make Desktop Printing accessible
to third-party developers. If you currently have a printer
driver, this updated article describes everything you need
to add support for desktop printing.
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Classic Background Printing

In early background printing, printer drivers would save each page as a QuickDraw picture in the data
fork of atemporary file (a spool file) in aspecia folder (the Spool Folder) within the System Folder.
There was aso information stored in the resource fork describing the page format, document name, and
other job information, as well as offsets to the beginning of the data for each page. A special application
(Backgrounder) launched by MultiFinder at startup time (in System 7, Backgrounder was incorporated
into Finder) would see the document created by the printer driver and would then launch PrintMonitor,
which would run in the background, feeding the spool file to the printer driver.

PrintMonitor performsits magic by calling the printer driver in much the same way as an application
would, except rather than your driver's'PDEF' 0 resource getting called, its' PDEF' 126 resource--which
has the same format asthe' PDEF' 0 resource--iscalled. A special Pr Gener al call issent just after

Pr Open has been called (before Pr openDoc has been called) to provide the printer driver with the
pointers to notification functions it will need to call. PrintMonitor then prints each page by replaying the
stored page data to the driver. This method of background printing is still used by the Printing Manager
today in two cases. when desktop printing isn't installed (or has been disabled) and when the Finder isn't
running (usually because At Ease is running instead).

Getting to know classic background printing means learning the structure of its spool file. The resource

fork of the spool file contains the following resources (note that all structures mentioned in this
document have 68k alignment):

e 'PREC' 3 -- the print record

e 'dis -8192 -- an diasto the driver that created the spoal file

e 'ics# 131 -- the small icon to display for the spoal file in the PrintMonitor window
e 'PREC' 124 -- the printer name

e 'PREC' 126 -- the job information

t ypedef {

short ver si on; /'l always 1

short fl ags; /1 always O

short nunPages; /'l total nunmber of pages in the spool file
short nunCopi es; // total nunber of copies for the spool file
OSType creator; /1l the creator type of the driver used to

/] create the spool file
Str31 appNane; /1 the application nane used to print the

/'l spool file
} PREC126Record, *PRECL26Ptr, **PRECl26Handl e

e 'STR'-8192 -- the filename of the printer driver
e 'STR'-8189 -- the document name [always padded to 80 bytes]
The datafork of the spool file with aSpool Fi | eHeader structure, followed by the pages.

typedef struct {

short ver si on; /1 shoul d al ways be 1

| ong filelLen; /'l length of file including spool file header
| ong fil eFl ags; /1 shoul d al ways be 0

short nunPages; /1 total nunber of pages in the spool file
TPrint printRecord; /1 used only if PREC 3 can't be read

} Spool Fi | eHeader, *Spool Fi | eHeaderPtr, **Spool Fi | eHeader Handl e;

typedef struct {
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| ong pi ct Fl ags; /1 shoul d al ways be 0
Picture thePict; /'l variable |ength
| ong pageCf f set ; /1 offset to the beginning of this page's
/1 PICT
} Spool Page;

The spool fileis created by the driver in the Spool Folder or PrintMonitor Documents folder within the
System Folder (or in the current default desktop printer folder if Mac OS 8 desktop printing is active--
you can find the correct folder with Fi ndFol der and thekPr i nt Moni t or DocsFol der Type Selector).
Spool filesthat are being written have atype of ' ?j ob' and acreator of * prnt ' . Oncethefileis
completely written, the driver changesthetypeto' pj ob' . When the version of Desktop Printing that
supports third-party driversisavailable, your driver aso needs to send an Apple event to the Finder
telling it that a new spool file was created (more on this below).

When PrintMonitor (or Desktop PrintMonitor) printsajob, it calls the driver's Pr Open routine and then
callspr Gener al with the structure shown below (see the "DesktopPrinting.h" header file for specifics).
PrintMonitor then calls Pr penDoc with apl di ePr oc that the driver needsto call periodically.

Pr OpenPage and Pr Cl osePage Will get called for each page of the document, and the page will be
printed to the driver.

/1l Notification Procs
t ypedef pascal void

t ypedef pascal void

t ypedef pascal Bool ean
t ypedef pascal void

*DTPAsyncErrorNotificationProcPtr) (StringHandle string);
*DTPEndNot i fi cati onProcPtr) ();

*DTPI nFor egroundProcPtr) ();

*DTPSt at usMessageProcPtr) (StringHandle string);

~AN SN

/1l PrCeneral call that PrintMonitor/Desktop PrintMnitor
/1l use to set up the notification process
#def i ne kPrintMonitorPrCeneral = -3;

/1 TPrintMonitorPrintingData:
/'l for classic background printing and desktop printing
/'l that does not support third-party drivers
t ypedef struct
{
short i OpCode; /1 KPrintMnitorPrGeneral
short i Error;
| ong i Reserved; /]l 0 - classic PrintMnitor is running
THPr i nt hPri nt;
short noPr ocs; /1 number of notification procs
| ong i Reserved?;
DTPAsyncError Notificati onUPP pAsyncNotificationProc; // UPP to put up a notification
DTPEndNot i fi cati onUPP pAsyncEndnot i f yPr oc; /1 UPP to take down
/1l the notification
DTPI nFor egr oundUPP pDTPI nFor egr oundPr oc; /1 UPP to check if PrintMonitor is
/1 in foreground
} TPrintMonitorPrintingData;

/| TDeskt opPri nt Moni torPrintingDat a:
/1l for desktop printing that supports third-party print drivers
t ypedef struct

short i OpCode; /1l kPrintMnitorPrCGeneral

short i Error;

| ong i Reserved; /1 1 - Desktop PrintMnitor is running
THPr i nt hPrint;

short noPr ocs; /1 nunber of notification procs

| ong i Reserved?;

DTPAsyncErrorNotificati onUPP  pAsyncNotificati onProc;
/1 UPP to put up a notification
DTPEndNot i fi cati onUPP pAsyncEndnoti f yProc;

Page: 3



Technote 1097: Desktop Printing Revealed

/1 UPP to take down the notification
DTPI nFor egr oundUPP pl nFor egr oundPr oc;
/1 UPP to check if desktop printing is
/1 in foreground
DTPSt at usMessageUPP pSt at usMessagePr oc;
/1 UPP to update the printing status
/'l message in the desktop printer w ndow
} TDeskt opPri nt MonitorPrinti ngDat a;

When printing with background printing, both PrintMonitor and Desktop PrintMonitor will put a
Di al ogPt r into the low-memory globa Appl Scr at ch just before calling Pr OpenDoc. The driver should
put status messages into thefirst item in that dialog using Get Di al ogl t emand Set Di al ogl t enirext .

If thePr Gener al call saysthat printing is occurring from Desktop PrintMonitor (which isafaceless
background application), no dialogs or alerts should be displayed. The one exception is that Desktop
PrintMonitor patches St opAl ert and Par anirext . If you call Par anifext and then St opAl ert , the
Finder will display an dert for you with the text you've set. However, thefilter proc passed into

St opAl ert will not be caled.

A printer driver can provide the user the options of putting ajob on hold, stopping the print queue, trying
to print again, or canceling the job. After user selects an option in the dert, the printer driver should set
the print manager error (Set Pr Er r or ) to one of the following error codes that corresponds to user
selection:

/1
/'l desktop printing error codes
/1

#def i ne kDTPHol dJobErr -4200
#defi ne kDTPSt opQueueErr -4201
#def i ne kDTPTryAgai nErr - 4202
#defi ne kDTPAbort JobErr 128

Desktop PrintMonitor will then put the job on hold, stop the print queue, try to print the job again, or
cancel thejob accordingly.

Desktop Printing Today

Desktop printing was introduced with the LaserWriter 8.3 and the StyleWriter 1200 printer drivers, and it
uses much the same approach as classic background printing. Currently, desktop printing only supports
Apple print drivers, but the additions described in this section are things you will need to incorporate into
your drivers so they will work with desktop printing in the future.

The additional resources adriver needs to add to support desktop printing are the icons for the desktop
printers. Asadriver developer you'll need to supply afull * BNDL' resource with your driver's creator.
Beyond the types and icons you've probably aready got in your driver (for the driver itself and any
preferencesfile), you'll need to add icons for the types' dpnn' ,' dpcn' ,and' dpna’ , which correspond
toa"normal" desktop printer, a default desktop printer (with the heavy line around it), and an inactive (or
unavailable) desktop printer. As an example, the bundle from the Color StyleWriter 2500 is shown
below. LaserWriter 8 has a dightly different scheme for setting the icons for desktop printers; it retrieves
them from the PostScript printer description (PPD) file for agiven printer.
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The StyleWriter 2500 bundle and icons

When an Apple driver creates a spool file for desktop printing, it places the file in the same folder used
by classic background printing. The Desktop Printing Extension will take care of moving the file to the
desktop printer and beginning the process of actually printing the document. When desktop printing is
active, the following resources are added to the spool file:

e 'PINX'-8200 -- the page index resource

e ‘jobi' 1 -- the print job information

/1 PINX -8200 (page index resource)
typedef struct
{
short count; /'l nunmber of elements in the pageOifset array
| ong pageOffset[1]; // the offset fromthe beginning of the file
/!l to the page record
/'l e.g., it would be sizeof (Spool Fi | eHeader)
/1 for the first page
} Spool Pagel ndex, *Spool Pagel ndexPtr, **Spool Pagel ndexHandl g;

/1 jobi 1 (DTP print job information resource)
/1l print priorities

#defi ne kDTPPri nt JobUr gent 0x00000001
#defi ne kDTPPri nt JobAt Ti me 0x00000002
#defi ne kDTPPri nt JobNor nal 0x00000003
#def i ne kDTPPri nt JobHol di ng 0x00001003

t ypedef struct

short firstPageToPrint; /1 first page in the spool file to pr
short priority; /[l print priority (e.g., kDTPPrintJob
short nuntCopi es; /1 total nunber of copies
short nunPages; /1 total number of pages in the spoo
unsi gned long tinmeToPrint; // time to print (in seconds) when
[l priority is kDTPPrintJobAtTi ne
Str31 docunent Nane; /1 nane of the document
Str31 appl i cati onNane; /1l name of the application that's used
/'l to create this spool file
Str32 print er Naneg; /'l name of the target printer

nt
Nor mal )

file

/'l (should be the same as what's in PREC 124)

} DTPPrintJobl nfo, *DTPPrintJoblnfoPtr, **DTPPrintJobl nfoHandl e
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Another addition is a new way to change the default desktop printer. An application or driver can send an
Apple event to the Finder as shown below. (Note that SendAEToFi nder just sends the event to the
Finder--see "DTPSample.c” for info.)

#def i ne kDTPSi gnat ure " dt px’
#def i ne aeDTPSet Def aul t Event Type ' pfsd'

// event data
typedef struct

OSType dtpSi gnat ure; /1 KDTPSi gnat ur e
OSType dt pEvent Type,; /| aeDTPSet Def aul t Event Type or aeDTPSyncEvent Type
FSSpec dt pSpec; /'l the file spec of the target dtp

} DTPAppl eEvent Dat a;

OSErr Set Def aul t DTP(const FSSpec* dt pSpec)
{

OSEr r err;

DTPAppl eEvent Dat a nyEvent ;

nyEvent . dt psi gnature kDTPSi gnat ur e;
nmyEvent . dt pEvent Type aeDTPSet Def aul t Event Type;
Bl ockMove( (Ptr)dt pSpec, (Ptr) & yEvent. dt pSpec, si zeof (FSSpec));

err = SendAEToFi nder ((Ptr) &ryEvent, sizeof (DTPAppl eEventData));

return err;

Desktop Printing Tomorrow

With the introduction of Mac OS 8, desktop printing will no longer be a separate extension. It will be
integrated into the Finder and therefore available in most cases. A user can still disable desktop printing
by disabling the Desktop PrintMonitor and Desktop Printer Spooler in Extensions Manager, though. In
Mac OS 8.5, changes have been made to make it possible for third parties to integrate support.

Desktop printing installsa Gest al t selector to tell you if third-party drivers can be supported. If desktop
printing is available, but this selector does not report that third-party drivers are supported by desktop
printing, you will need to use the methods described in the " Classic Background Printing” section above.
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/1

/| Desktop Printing Feature Gestalt

/'l Use this gestalt to check if third-party printer driver support is available

I

enum { gestal t DTPFeatures = 'dtpf' };

#def i ne kDTPThi rdPartySupported 0x00000004 /1 mask for checking if third-
/] party drivers are supported

Bool ean ThirdPartyDri ver Support ed(voi d)

{
| ong response;
Bool ean result = fal se;
CSErr err = Gestalt(gestaltDTPFeatures, & esponse);
if (err == noErr)
{
result = !l (response & KDTPThirdPartySupported);
}
return(result);
}

When non-Apple drivers are supported by desktop printing, your driver needs to write your spool files
directly to the desktop printer folder with the type of ' ?j ob' . When you are done spooling, you need to
changethefile'stypeto' pj ob' . Thedriver can determine the current default desktop printer folder, and
many other things, by calling the Gest al t routine with the desktop printing extension selector. The
selector is' dt px' , and the information is returned to you in a handle. When you're done with the handle,
do not call bi sposeHand| e ont heDTPLi st and theGest al t DTPI nf oHd! e.

/1

/!l Desktop Printer Info Gestalt

/'l Use this gestalt to gather information for all of the active desktop printers
I

enum { gestaltDTPInfo = 'dtpx"' };

enum

kDTPGest al t St ruct Ver si on2
kDTPGest al t St ruct Ver si on3

0x02008000, // version 2.0f0 (for Mac OS 8.0, 8.1 and 7.x)
0x03000000 // version 3.0 (for Mac OS 8.5)

i
/1 DTPInfo
typedef struct
short vRef Num /1 vRef Num of the DTP fol der
| ong dirl D /1 directory ID of the DTP folder
Str31 dt pNane; /1 name of the DTP fol der
OSType driverType; /1 creator type of the print driver for this DIP
Bool ean current; /1 is this DTP currently the default printer?

Str32 printerNane; // nane of the actual printer on the net
/1l (only for LaserWiter 8 dtps)
Str32 zoneNane; /'l zone where this printer resides
/1 (only for LaserWiter 8 dtps)
} DTPI nf o;

/] data associated with the desktop printer info gestalt
t ypedef struct

| ong ver sion; /] kDTPGest al t Struct Versi on3 or kDTPGestal t Struct Versi on2
short nunDTPs; /'l nunmber of the active dtps
Handl e theDTPLi st ; /1 handle to a list of DTPInfo for the active dtps

Handl e theDTPDriverList; // handle to a list of print driver file specs for
/'l each of the active dtp in theDTPLi st
| ong reserved;
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} Gestal t DTPI nfo, **GestaltDTPInfoHdl e;

When you're done writing the spool file, you need to send an Apple event to tell the Finder about the new
spool file (see SyncDTP function in thefile "DTPSample.c”).

There are also added callsfor this version of desktop printing. Specificaly, there are three new

Pr Gener al selectorsthat adriver needs to support: kDTPI sSanePr i nt er | nf o, KDTPGet Pri nt er | nf o,
and kDTPSet Def aul t Pri nt er | nf 0. These selectors enable the desktop printing extension to decide
which of the driver's desktop printersisthe current default printer, to determine whether it needs to create
anew desktop printer, and to inform the driver that a desktop printer has been selected as the default. The
structures you'll need to use to support these selectors are shown below:

/'l PrCGeneral opcodes

enum
kDTPGet Printerlnfo = 23,
kDTPI sSanePrinterl nfo = 24,
kDTPSet Def aul t Printerinfo = 25
s
/1l DTP printer types (address types)
enum
{
kDTPUnknownPr i nt er Type = -1, /'l unknown address type
kDTPSeri al Pri nter Type = 0, /'l serial printer
kDTPAppl eTal kPri nt er Type =1, /'l Appl eTal k printer
kDTPTCPI PPri nt er Type = 2, /'l TCP/IP printer
kDTPSCSI Pri nt er Type = 3, /1l SCSI printer
kDTPUSBPr i nt er Type =4 /1l USB printer
b
/'l serial ports
enum
{
kDTPUnknownPort = -1, /1 for drivers that support serial connection by the
/1 Comm Tool box other than nodem and printer port
kDTPPri nterPort = 0, /1 printer port
kDTPMbdenfPor t =1 /1 modem port
s

/'l serial printer address
typedef struct

short port; /'l kKDTPPrinterPort, kDTPMbdenmPort or kDTPUnknownPort
Str31 port Nane; /1 nane of the port specified in the port field
} DTPSeri al Address;

/'l AppleTal k printer address
typedef struct

Str32 nbpNane;

Str32 nbpZone;

Str32 nbpType;
} DTPAppl eTal kAddr ess;

/1 TCP/IP printer address
typedef struct

Str255 TCPI PAddr ess;
Str255 queueNane;
} DTPTCPI PAddr ess;
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/1 SCSI printer address
t ypedef struct

short id; /1l SCSI id
} DTPSCSI Addr ess;

/1 USB printer address
typedef struct

Str255 nane; /'l printer name
} DTPUSBAddr ess;

/| data passed into the PrCeneral calls
t ypedef struct

Str31 dt pDef aul t Narre; /1 default name for the desktop printer.

short printerType; /1 kDTPSeri al PrinterType, kDTPAppl eTal kPri nter Type,
/1 kDTPTCPI PPrint er Type, kDTPSCSI Pri nt er Type,
/1 kDTPUSBPri nter Type or kDTPUnknownPri nter Type

/'l Info specific to each type of printers

uni on

{
DTPSer i al Addr ess seri al ;
DTPAppl eTal KAddr ess appl eTal k;
DTPTCPI PAddr ess t cpi p;
DTPSCSI Addr ess ScSi ;
DTPUSBAddr ess usbh;

by

/'l optional driver-specific information can be appended here
} DTPPrinterlinfo, **DTPPrinterlnfoHandl e;

t ypedef struct

short i OpCode; /'l kDTPGet Printerlnfo, kDTPlIsSanePrinterlnfo
/'l or kDTPSetDefaultPrinterlnfo

short i Error;

| ong i Conmrand;

DTPPri nt er| nf oHandl e printerlnfo;
} TDTPPr Gener al Dat a;

In order for the Finder to recognize whether or not your device supports desktop printing, you need to
add the' dt pi ' resource to the printer driver's resource fork.
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/1
/'l desktop printer info resource
/1
#def i ne kDTPI nf oResType ' dt pi
#defi ne kDTPI nfoResID -8192
/'l connection types supported
#def i ne kDTPUnknownConnecti on 0x00000000 // unknown connection type
#def i ne kDTPSeri al Connecti on 0x00000001 // serial connection
#defi ne kDTPSCSI Connecti on 0x00000002 // SCSI connection
#defi ne kDTPAppl eTal kConnect i on 0x00000004 // Appl eTal k connection
#def i ne kDTPTCPI PConnect i on 0x00000008 // TCP/IP connection
#def i ne kDTPUSBConnecti on 0x00000010 // USB connection
/1 dtp extra features supported
#def i ne kDTPBasi cFeat ures 0x00000000 // only basic dtp funtionalities
/| are supported
t ypedef struct
| ong f eat ures; /'l kDTPBasi cFeatures (only basic features are supported
/1 for MacCS 8.5)
| ong connecti onType; /'l can be kDTPUnknownConnection or any conbi nation

/1 of kDTPSeri al Connection, kDTPSCSI Connecti on
/I kDTPAppl eTal kConnecti on, kDTPTCPI PConnecti on,
/1 and kDTPUSBConnecti on

} DTPI nf oResour ce

When your driver is selected in the Chooser, desktop printing will call your driver viaa series of

Pr Gener al cdls. Firgt, you'll get called with thek! sSamePri nt er | nf o selector for each of the desktop
printers created by your driver in order to determine which isthe currently selected printer. Y our driver
responds by filling inthei Err or field of the TPri nt er | nf oPr Gener al Dat a record. If the printer that
your driver thinksis current matches the information passed in with the ki sSanePri nt er | nf o selector,
the driver responds by setting thei Error field to noEr r. If it's not amatch, the driver setsthei Err or
fieddto-1 .

If the printer selected in the Chooser is not among the desktop printers owned by your driver, desktop
printing will create a new desktop printer and call Pr Gener al withthekGet Pri nt er I nf o Selector to get
theinformation for the selected printer. At this point, your driver should resizethepri nt er I nf o handle
and fill in the printer information. Y ou need to fill inthe dt pDef aul t Name field with the name you'd like
to see assigned to the newly created desktop printer. Note aso that your driver can append as much (or
aslittle) extraprinter information as you'd like. Once you've returned the information, the desktop
printing extension will save thisinformation into the desktop printer.

If auser selects one of your desktop printers viathe Set Default Printer menu item in the Printing menu
(which appears in the Finder when you've clicked on a desktop printer), your driver will get aPr Gener al
call with thekSet Def aul t Pri nt er | nf o selector. When you receive this call, you should change any
internal settings your driver maintains so that the printer pointed to by the DTPPri nt er | nf o handle you
received is now the currently selected printer for your driver.
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The Futurels Now

If you've currently got adriver that supports classic background printing, your best bet for future
compatibility isto add support for desktop printing. However, if you're just starting to tackle background
printing now, and while you could implement support for Mac OS 8 desktop printing only, we strongly
recommend that you support the current desktop printing architecture and classic background printing as
well. That way, your users will have a more consistent experience when printing, regardless of which
version of the Mac OS they're running.

Downloadables

E Acrobat version of this Note (K).

To contact us, please use the Contact Us page.
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