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(57) ABSTRACT 

A computer implemented method by Which a user edits and 
delivers a print job in a computer system, the method 
including providing a printing softWare object as a COM 
component for editing and delivering a print job and pro 
viding job data of the print job to the printing softWare 
object, by a print job creator, in the form of references to 
pages. The references to pages are used by the softWare 
printing object, to call and display the pages on a need basis. 
The user edits the job data of the print job based on the 
displayed pages and the print job is delivered for processing 
in accordance With the edited job data. 
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REUSABLE JOB EDITING AND DELIVERY 
SYSTEM 

FIELD OF THE INVENTION 

[0001] This invention relates generally to the ?eld of 
software for editing and delivering printer jobs and more 
particularly to a method and system by Which a user can edit 
and deliver a print job in a computer system Where the print 
job can originate from different applications and platforms. 

BACKGROUND OF THE INVENTION 

[0002] A neW class of printing softWare has coming into 
use recently. This class of printing softWare alloWs jobs to be 
edited outside of a printer driver. This class of softWare is of 
particular interest because it makes printing features pro 
vided by a printer visible to a user. On the Microsoft 
WindoWs platforms (“Windows”), the predominant platform 
for home and of?ce printing, the only user interface related 
to printing that most users interact With comes from the 
application. This user interface (i.e. print dialog box) often 
does not expose capabilities that differentiate the different 
printer products. Consequently, investment in neW hard 
Ware, ?rmWare, and softWare technologies for printer prod 
ucts goes largely unnoticed and unused by the majority of 
the users. 

[0003] For the purposes of this application this neW class 
of printing softWare is referred to as job editing and delivery 
systems. These systems capture a job from an application 
and provide the user With the opportunity to interactively 
modify the job settings. Users can choose options like n-up 
(“n” images on one sheet), Watermarks, and booklet print 
ing—among others. After the user has ?nished choosing the 
desired settings, the job is then sent to a printer of the user’s 
choice. Some job editing and delivery systems track the 
job’s status With varying degrees of success. 

[0004] There are several commercial examples of job 
editing and delivery systems in existence today. A non 
exhaustive list of these types of systems include: 

0005 i FinePrint b Sin le Track Software 3’ g 
(WWW.singletrack.com); 

[0006] (ii) printChef by MindGate (WWW.mindgate 
.com); 

[0007] (iii) HandyPrint; or 

[0008] (iv) PoWer PrintCache by LaserTools. 

[0009] All of these job editing and delivery systems are 
implemented as a monolithic, non-reusable system. 
Although they are reusable in the sense that they can capture 
and process print jobs from most WindoWs applications, 
they are non-reusable in the sense that they cannot be used 
to capture and process jobs from non-WindoWs applications 
that are used by WindoWs end-users. For example, it Would 
require a signi?cant design change for any of the current 
products, such as those mentioned above, to support a 
WindoWs client printing from a UNIX host. Accordingly, a 
problem With the current systems is that a WindoWs end-user 
does not have the same rich printing experience regardless 
of Which system the print job originates from. 

[0010] These job editing and delivery systems are also 
non-reusable because they cannot be more tightly integrated 
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into applications. In order to capture job information, they 
require the application to pass job information to the Win 
doWs or other operating systems’ printing system. Before 
they can offer a print previeW, this information must pass 
through the printing system, Which causes a signi?cant 
delay. 

[0011] Furthermore, the prior art systems are not Well 
integrated into the applications and, therefore, can not be 
easily modi?ed by the applications. That is, prior art job 
editing and delivery systems are not easily con?gurable by 
applications. 

[0012] FIG. 1 shoWs the operation of a typical prior art job 
editing and delivery system 10 similar to the ones mentioned 
above. It is important to note that the ?gure is based entirely 
on a functional examination of the behavior of the existing 
systems and an examination of a WindoWs system after 
installing a prior art job editing and delivery system, Without 
performing a disassembly of program instructions. In FIG. 
1, the prior art system 10 captures the job using a custom 
printer driver 11. This printer driver 11 passes the job 
information to a 32-bit processing module 12, Which in turn 
displays the job information so that a user may edit this job 
information. In the obvious implementation, job information 
(including imaging information) is passed into the prior art 
32 bit processing module 12 and processed directly by the 
prior art system 10. This makes the prior art 32 bit process 
ing module 12 (or any similarly implemented job editing and 
delivery system) impractical to reuse. 

[0013] Reusing a job editing and delivery system is desir 
able because job information may come from many sources. 
For instance, job information may be supplied from an 
Enterprise Resource Planning (ERP) application from ven 
dor such as SAP (Which is the market leader in providing 
ERP applications). Although SAP jobs typically originate on 
a server machine, the end-user often issues the print com 
mand from client softWare running under WindoWs. There 
fore, the user is unable to interact With their familiar 
WindoWs-based job editing and delivery system When they 
print from SAP (or other similar client/server applications). 

[0014] To enable the prior art job editing and delivery 
system to be used When printing from SAP, it Would be 
necessary to transmit the job from SAP to the end-user’s PC, 
then funnel this information into the job editing and delivery 
system. Funneling the job information into a job editing and 
delivery system Would be likely to involve the folloWing 
steps: 

[0015] converting the job data into the intermedi 
ate representation used by the job editing and deliv 
ery system and thereby severely impact perfor 
mance; and/or 

[0016] (ii) sending job data across process bound 
aries (requiring a copy), Which also severely impacts 
performance. 

[0017] Therefore, none of the knoWn job editing and 
delivery systems appear to support re-use and there is no 
evidence that it is practical to re-use their printing softWare 
objects or modules. 
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SUMMARY OF THE INVENTION 

[0018] Therefore, it is a general objective of the invention 
to alleviate the problems and shortcomings identi?ed above. 

[0019] One of the objectives of one aspect of the invention 
is to provide a reusable job editing and delivery system that 
permits a WindoWs user to edit and transmit a print job 
irrespective of the origin of the print job. 

[0020] An objective of another aspect of the invention is 
to provide a reusable job editing and delivery system that 
makes use of standard component technologies so that the 
job editing and delivery system can be used by a different 
applications on different platforms. 

[0021] An objective of another aspect the invention is to 
provide a printing softWare object that can be directly used 
by an application that originates a print job. 

[0022] An objective of another aspect of the invention is 
to provide a printing softWare object that can be used by a 
printer driver conduit host that captures the print job data 
from the printing subsystem of an operating system. 

[0023] An objective of another aspect of the invention is 
to provide a printing softWare object that can be used by a 
server conduit host that captures print job data from a server 
system Which originates the print job. 

[0024] These and other objectives are achieved by pro 
viding a computer implemented method by Which a user 
edits and delivers a print job in a computer system, the 
method including the steps of: providing a printing softWare 
object as a Component Object Model (“COM”) component 
for editing and delivering a print job; providing the job data 
of the print job to the printing softWare object, by a print job 
creator, in the form of references to pages; using the refer 
ence to pages, by the softWare printing object, to call and 
display the pages on a need basis; editing the job data of the 
print job by a user based on the displayed pages; and 
delivering the print job for processing in accordance With the 
edited job data. 

[0025] Also provided is a printing softWare object as an 
in-process COM component. 

[0026] Also provided is a method in Which the printing 
softWare object is used directly by an application that is the 
print job creator. 

[0027] Further provided is a computer implemented 
method in Which the printing softWare object is used by a 
printer driver conduit host that captures print job data from 
the printing subsystem of the OS. 

[0028] Also provided is a computer implemented method 
in Which the softWare printing object is used by a server 
conduit host that captures print job data from a server system 
in Which the print job data is created. 

[0029] Further provided is a computer readable data stor 
age medium having program code recorded thereon for a 
user editable print job editing and delivery system, the 
program code including: a ?rst program code that provides 
a printing softWare object as a COM component for editing 
and delivering the print job; a second program code that 
provides job data of the print job to the printing softWare 
object, in the form of references to pages; the printing 
softWare object uses the reference to pages to call and 
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display the pages on a need basis and edits the job data of 
the print job based on the user’s response to the displayed 
pages; and a third program code that delivers the print job 
for processing in accordance With the edited job data. 

DESCRIPTION OF THE DRAWINGS 

[0030] The accompanying draWings, Which are incorpo 
rated in and constitute a part of the speci?cation, illustrate a 
presently preferred embodiment of the invention, and, 
together With the general description given above and the 
detailed description of the preferred embodiment given 
beloW, serve to eXplain the principles of the invention. 

[0031] FIG. 1 is a block diagram shoWing the components 
of a typical prior art job editing and delivery system. 

[0032] FIGS. 2a-2d illustrate the use of a printing soft 
Ware object as an in-process COM object. 

[0033] FIG. 3 is a Uni?ed Modeling Language (UML) 
diagram depicting the passing of job data betWeen an 
application and the job editing and delivery system accord 
ing to the present invention. 

[0034] FIG. 4 illustrates sample program code that imple 
ments an exemplary list of functions that might be found in 
the Page Image Set and Page Image interfaces according to 
the present invention. 

[0035] FIG. 5 illustrates pseudocode for an exemplary 
interface to the job editing and delivery system according to 
the present invention. 

[0036] FIG. 6 is an illustration of a sample job interface 
according to the present invention. 

[0037] FIG. 7 illustrates the structure of a print job as a 
modi?ed UML class diagram. 

[0038] FIG. 8 is a How diagram shoWing the operation of 
the job editing and delivery system according to the present 
invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0039] In a general aspect, the present invention offers the 
folloWing advantages over knoWn technologies in the prior 
art: 

[0040] avoids the computational intensive conver 
sion of imaging information into an unnecessary 
intermediate representation; 

[0041] (ii) avoids copying job information across 
process boundaries; 

[0042] (iii) facilitates the reuse of a job editing and 
delivery system by client/server printing softWare 
(such as SAP, UNIX systems, and mainframe sys 
tems); and 

[0043] (iv) simpli?es reuse of a job editing and 
delivery system Within application softWare. 

[0044] To emphasiZe the advantages of the present inven 
tion it is Worth noting that all knoWn prior art job editing and 
delivery systems suffer from signi?cant performance prob 
lems for the reasons mentioned earlier. The job must be 
transmitted from the application to the Operating Systems 
(OS’s) printing system before the job is available (in its 
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entirety) to the prior art job editing and delivery system. For 
example, if an application has tWo hundred pages in a job, 
all tWo hundred pages must be transmitted to the job editing 
and delivery system. If the job editing and delivery system 
Were integrated into the application, it Would be possible for 
the job editing and delivery system to request desired pages 
on a demand basis—thereby avoiding the need to process all 
the pages of the job. 

[0045] To encourage application developers to go through 
the effort of integrating such a system, the system must be 
easy to integrate and integration must provide a marketable 
improvement for the application developer. Once integrated, 
the job editing and delivery system provided according to 
the present invention, can essentially becomes the applica 
tion’s print dialog box (or print previeW). 

[0046] As mentioned earlier, the present invention alloWs 
the printer hardWare and softWare to expose its printing 
capabilities to a user. The best possible place to do this is in 
a manner seamlessly integrated into the application (i.e. 
using the print dialog box of the application) as provided in 
the present invention. 

[0047] In a broad aspect, the present invention uses tWo 
neW approaches to facilitate the goal of achieving a reusable 
job editing and delivery system. 

[0048] In the ?rst approach, the job editing and delivery 
system of the present invention is implemented as an in 
process COM component that accepts job data from a 
variety of sources. Since COM is a Well-knoWn WindoWs 
standard, the system can be integrated into other softWare 
programs With relative ease. Since the COM component is 
in-process, no unnecessary copying of data from one process 
to another is required. 

[0049] In the second approach, job data is provided to the 
job editing and delivery system in the form of references to 
pages. The system calls back to the provider of these pages 
to draW the pages on a demand or need basis. Thus, the 
present invention avoids the need for converting image data 
into an intermediate representation. Instead, the provider 
sends image data directly to WindoWs Graphics Device 
Interface (“GDI”) as directed by the job editing and delivery 
system. 

[0050] To facilitate the understanding of the preferred 
embodiment of the present invention a brief description of 
the WindoWs Graphics Device Interface (GDI) printing 
system and the Component Object Model (COM) is pro 
vided hereWith. It is hereby acknowledged that any trade 
marks and trade names referenced herein are the property of 
their respective oWners. 

[0051] The COM is a component softWare architecture 
that alloWs applications and systems to be built from com 
ponents that can be provided by different softWare vendors 
on different computer platforms. An important feature of 
COM is that it provides a mechanism by Which binary 
softWare components supplied by different softWare vendors 
are able to connect and communicate With each other using 
a Well de?ned interface. This interface mechanism is pro 
vided by COM Which is a component softWare architecture 
developed by Microsoft that: 

[0052] de?nes a binary standard for component 
interoperability; 

Apr. 7, 2005 

[0053] (ii) is programming language independent; 

[0054] (iii) is provided on multiple platforms; and 

[0055] (iv) is extensible. 

[0056] COM also provides mechanisms for the folloWing 
functionalities: 

[0057] communication betWeen components 
across process and netWork boundaries; 

[0058] (ii) shared memory management among com 
ponents; 

[0059] 

[0060] 

[0061] 

[0062] 

[0063] 
ity. 

(iii) error and status reporting; 

(iv) dynamic loading of components; 

(v) basic interoperability; 

(vi) versioning; and 

(vii) transparent cross process interoperabil 

[0064] Some of the fundamentals that underlie COM 
include: 

[0065] a binary standard for calling functions 
betWeen components; 

[0066] (ii) a provision for grouping strongly typed 
functions into interfaces; 

[0067] (iii) a base interface that alloWs components to 
determine the interfaces implemented by other com 
ponents and a reference counting mechanism that 
alloWs components to track their oWn lifetime; 

[0068] (iv) a component loader that sets up compo 
nent interactions and manage the component inter 
actions in cross-process and cross-netWork situa 
tions. 

[0069] Appendix A provides further description of the 
COM model, the contents of Which are incorporated herein 
in their entirety. Appendix B provides a description of the 
GDI printing system, the contents of Which are incorporated 
herein in their entirety. These appendices incorporate public 
information provided on the Microsoft internet Website and 
all rights therein belong to Microsoft. 

[0070] With reference to the ?gures, FIGS. 2a-2d illus 
trates the use of a printing softWare object as an in-process 
COM object. FIG. 2a illustrates that a job editing and 
delivery system provided printing softWare object 21 is 
depicted being used directly by a client WindoWs application 
22. It should be understood that the client application is not 
limited to the WindoWs environment but includes any other 
client operating environment that supports a component 
object model such as COM. 

[0071] FIG. 2b shoWs the printing softWare object 21 
being used by a driver conduit host 30 that operates With 
print job information captured from the WindoWs printing 
system. That is, an application 31 transmits a print job to a 
printer driver 32 Which is programmed to interact With a 
spooler 33 and a port monitor 34 to route the print job to an 
appropriate printer (not shoWn in the ?gure). The specially 
programmed printer driver 32 that captures the print job 
information is one embodiment of a subsystem referred to 
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hereafter as the job capture subsystem (“JCSS”) of the job 
editing and delivery system of the present invention. 

[0072] It should be noted that developing the program 
code to capture the print job information from the printer 
driver 32 is Within the abilities of one skilled in the art. For 
example, in one such implementation in the WindoWs envi 
ronment, since the printer driver is in the 16 bit subsystem, 
use is made of the WindoWs operating system provided 
“thunk” functions. These thunk functions provide a Way of 
calling 16 bit functions to make method calls to code 
running in the 32 bit subsystem, such as the driver conduit 
host 30. These thunk functions are a softWare mechanism 
alloWing a 16 bit program to call a 32-bit dynamically linked 
library (DLL) under a 32 bit WindoWs OS. The 16 bit 
program that seeks to call an entry in a 32-bit DLL instead 
calls a corresponding entry in a 16-bit DLL. The program 
mer must also include code to detect Whether the 32-bit DLL 
is loaded. A 32-bit EXE module loads the 32-bit DLL. 
Therefore, the thunking mechanism can be used by a skilled 
programmer to communicate betWeen the printer driver 32 
operating in the 16 bit subsystem and the driver conduit host 
30 running in the 32 bit subsystem of the WindoWs envi 
ronment. 

[0073] FIG. 2c illustrates the printing softWare object 21 
being used by a server conduit host 40 that operates With 
print job information captured from a server based system 
41 (for e.g., SAP, UNIX, mainframe) by another embodi 
ment of the job capture subsystem. Therefore, a client 
Graphical User Interface (“GUI”) application on a WindoWs 
client machine 42 connects to a session 44 on the server 
machine 41 to create a print job 45. Server hooks 46 
provided in the server machine 41 by the present invention 
capture any required print job information and transmit the 
same to the server conduit host 40 so that the printing 
softWare object 21 may provide a WindoW for a user to edit 
or modify the transmitted print job information. 

[0074] FIG. 2a' illustrates another use of the printing 
softWare object 21 in a shared us environment in Which the 
printing softWare object 21 is provided in a centraliZed PC 
conduit host 47. The centraliZed PC conduit host 47 then 
coordinates all the printing from the different sources of 
print job data. Therefore, as shoWn in the ?gure, the PC 
Conduit host 47 coordinates printing from a WindoWs 
applications 22, each containing a printing softWare object 
21 Which is modi?ed as described further herein. The PC 
conduit host 47 also interacts With the specialiZed printer 
driver 32 and the spooler hooks 33 to coordinate the editing 
and delivery of print job data captured by the printer driver 
32 and the spooler hooks 33. The PC conduit host 47 also 
interacts With the print job information captured from a 
server system 41 through the server hooks 46. Therefore, the 
PC host conduit 47 is capable of receiving print job infor 
mation from several different sources, such as other appli 
cations, printer drivers, and other servers, and serves as a 
central printing center for a ?nal job editing and delivery for 
a combined set of page images. 

[0075] In the shared use scenario shoWn in FIG. 2d, 
applications 22 have integrated printing softWare objects 21 
that are specially con?gurable. The specially con?gurable 
softWare printing objects are con?gurable to “defer” their 
page image sets to the centraliZed host conduit 47. Some of 
the con?gurable options of the defer feature could include: 
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(i) defer only upon request (i.e., user selects Whether a job 
should be deferred); (ii) automatic/smart deferral (i.e., the 
printing softWare object 21 defers if it detects that a cen 
traliZed PC host conduit 47 is already running; or (iii) alWays 
defer (i.e., output is alWays sent to the centraliZed PC host 
conduit 47). If the defer option is selected, the applications’ 
in-process softWare printing COM object 21 Would defer to 
the PC host conduit 47 by sending the print job information 
to the PC host conduit using an intermediate format, such as, 
EMF or a custom de?ned format. While this defer feature 
imparts some performance penalties, it provides the bene?t 
that the print job output from these applications can be 
combined from the print job outputs from other sources, 
such as other applications, printer drivers or other servers. It 
should be noted that While the in-process COM objects are 
used in the preferred embodiment, it is also possible to use 
COM’s out of process activation features. 

[0076] In ach of these uses of the printing softWare object 
21, the implementation of the COM component could be 
identical, i.e., the COM object 21 could be instantiated using 
the same COM component. Microsoft speci?es a standard 
method for discovering the presence of COM components in 
the de?nition of the COM component architecture. There 
fore, in each of these situations, this standard method is used 
to locate the COM component and the COM component can 
be easily shared amongst them. 

[0077] Furthermore, the COM component can be 
upgraded independently of the softWare that uses the COM 
component. This alloWs all the softWare that uses the COM 
component to bene?t When it is upgraded. Finally, by 
sharing a common COM component, softWare using the 
COM component could be designed consistently With other 
softWare that uses the COM component, that is, have the 
same user interface and behavior related to printing. 

[0078] In the implementation illustrated in FIG. 2b, the 
WindoWs printing case, printer drivers are involved tWice. 
First, the specially programmed printer driver 32 is involved 
to capture the print job from the WindoWs printing system. 
The printer driver 32 is responsible for translating job 
information into a form that alloWs it to be passed out of 
printer driver mode (for eXample, kernel mode on WindoWs 
NT, 16 bit mode on WindoWs 9x) and into application mode 
(i.e., for example, the 32 bit WIN32). Thereafter, a second 
printer driver (i.e., a standard printer driver) is potentially 
involved in translating the job information into a format 
recogniZed by a selected target printer after the user has 
selected a target printer using the job editing and delivery 
system of the present invention. Alternatively, the job edit 
ing and delivery system of the present invention can itself 
translate the print job information to an appropriate printer 
language and forWard for printing. The details of this 
involvement of the printer driver 32 are not provided here 
because they are Within the abilities of one skilled in the art 
and are not essential to understanding the features of the 
present invention. This invention is focused on providing 
information about the interface betWeen the interchangeable 
job capture subsystem (corresponding to the different oper 
ating platforms and applications) and the constant job edit 
ing and delivery subsystem provided in accordance With the 
job editing and delivery system of the present invention. 

[0079] In the direct use implementation illustrated in FIG. 
2(a), the interface provided by the COM printing softWare 
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object 21 serves to broaden the capabilities provided by the 
standard Windows printing system. For example, WindoWs 
does not provide a mechanism to obtain a real print previeW 
that re?ects printer settings. HoWever, the printing softWare 
object 21, according to the present invention, provides a real 
print previeW re?ecting printer settings that can noW be 
provided by the application 22 to the user. This is just one 
example of hoW the printing softWare object 21 in accor 
dance With the present invention provides extended capa 
bilities (over the standard WindoWs printing system) that are 
made available to a user of an application 22 that generates 
the print job. 

[0080] Therefore, the present invention provides for the 
implementation of a job editing and delivery system as a 
COM object, as described above. This implementation has at 
least the folloWing advantages: 

[0081] Unneeded copying of job data betWeen 
processes is avoided by passing references to pages, 
rather than detailed imaging information, betWeen 
components as discussed further herein; 

[0082] (ii) COM is a Widely recogniZed component 
standard for the WindoWs environment, therefore, 
implementing WindoWs softWare as a COM compo 
nent facilitates its reuse; and 

[0083] (iii) COM provides a repository for compo 
nents that can be searched by client softWare using 
prede?ned standard interfaces. This repository 
enables client softWare to share the same COM 
component, thus facilitating consistency amongst 
applications and ensuring that all applications bene?t 
When the COM component is upgraded. 

[0084] Another feature of the present invention provides 
that job data is provided to the printing softWare object in the 
form of references to pages (Where the provider of the job 
data is responsible for draWing the pages). This method of 
providing job data has several advantages. FIG. 3 is a UML 
diagram that depicts the passing of job data betWeen an 
application 50 and the job editing and delivery system (i.e. 
printing softWare object 21). 

[0085] In FIG. 3, the application 50 represents any of the 
possible sources of image data including applications such 
as the WindoWs application 22 in FIG. 2a, drivers that 
capture job information such as the printer driver 32 in FIG. 
2b, and special softWare that provide job information from 
server systems (eg SAP), such as the server hooks 46 in 
FIG. 2c. 

[0086] FIG. 3 shoWs a UML class diagram. The UML 
class diagram illustrates that the Page Image Set objects 51 
possessing Page Image objects 52 are passed from the job 
information source (i.e. application 50) to the job editing and 
delivery subsystem (i.e. printing softWare object 21). The 
Page Image Set objects 51 and the Page Image objects 52 are 
abstract objects. The actual concrete types (or instances) of 
these objects possess a speci?c kind of imaging information. 
Therefore, the actual relationships betWeen the concrete 
objects is derived from the “has” relationship betWeen the 
abstract objects Page Image Set and Page Image. For 
example, one implementation of the abstract Page Image Set 
object 51 and Page Image objects 52 might use Enhanced 
Meta File (EMF) format. As shoWn in the FIG. 3, the 
concrete EMF Page Image Set object 53 is composed of 
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concrete EMF Page Image objects 54 (“has” relationship). 
Likewise, another implementation might use Postscript for 
mat. Therefore, the concrete Postscript Page Image Set 55 is 
composed of concrete Postscript Page Image objects 56. 

[0087] An exemplary list of functions that might be found 
in the Page Image Set 51 and Page Image 52 interfaces is 
shoWn in FIG. 4 in C++ programming language for illus 
trative purposes. 

[0088] As shoWn in FIG. 4, the class IPageImage interface 
supplies tWo functions. A DraWGDI function is responsible 
for draWing on the supplied Device Context (DC) using the 
transform, rotation, and scaling implied by the provided 
upperLeft and loWerRight points. A draWMode parameter is 
also supplied so that the interaction With GDI can be altered 
as appropriate. This enables the page image provider to 
adapt the GDI calls based on the type of device context 
(display, printer, or meta?le). For example, it is not uncom 
mon for applications to interact differently With the GDI d 
pending on Whether the application is displaying or printing. 

[0089] The function GetSettingsBundle, shoWn in FIG. 4, 
retrieves a settings bundle data structure, Which is not 
described in detail here because it is not necessary for 
understanding the claimed invention. Individual pages can 
have settings associated With them, for example, a setting 
Which determines What media type to print on. The job 
editing and delivery system, such as the softWare printing 
object 21 uses these settings to determine What settings to 
apply to logical and physical pages, Which are distinct from 
page images, as discussed further herein. 

[0090] Similarly, the IPageImageSet interface provides a 
GetSettingsBundle method (or function), Which retrieves an 
ISettingsBundle data structure (or a bundle of data). This 
bundle contains settings that are relevant to the entire set of 
pages possessed Within a page image set. For example, this 
bundle might contain settings such as Whether or not to 
collate the pages and the number of copies desired. Settings 
that apply to images may also be stored Within the page 
image set settings bundle. Doing so applies the page image 
setting to all the pages Within the page image set as if the 
setting Were stored in each individual page image. Indi 
vidual page image settings do hoWever override page image 
set settings. 

[0091] Returning to FIG. 3, the application 50 is respon 
sible for implementing both the IPageImage and IPageIm 
ageSet interfaces and using these interfaces to pass the print 
job description to the job editing and delivery system as 
implemented by the printing softWare object 21. To accom 
plish this, the application 50 must interact With an interface 
provided by the job editing and delivery system. 

[0092] FIG. 5 illustrates pseudocode for an exemplary 
interface to the Job Editing and Delivery System provided 
by the present invention. The pseudocode illustrated in FIG. 
5 for IJobEditingAndDeliverySystem interface de?nes tWo 
methods. The ?rst method, AcceptPageImages, is used to 
introduce page images into the job editing and delivery 
system. This method accepts a page image set and a collec 
tion of page images. The job editing and delivery system 
makes the association betWeen the page image set and the 
page images based on the page images and page image set 
passed as parameters to a same method invocation. The 
same page image set may be used to add additional page 
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images to the page image set. The page images in a page 
image set are ordered. Additional pages added to a page 
image set are appended to the page image set. 

[0093] Once Within the job editing and delivery system, 
the page images are processed according to the current 
setting associated With a job. Some examples of job settings 
include the number of copies, duplex printing, stapling and 
other paper handling options. Modifying the job object and 
its constituents can alter the settings associated With the job. 
The GetJob function enables the application 50 to gain 
access to the job for modi?cation purposes. 

[0094] FIG. 6 is an illustration of a sample job interface 
pseudocode implementation. This sample interface illus 
trated in FIG. 6 provides method prototypes for gaining 
access to the jobs constituents, such as the documents that 
make up the print job by the GetDefaultDocument( ) 
method. It also provides access to the jobs settings through 
the ISettingsBundle() method and methods to modify these 
settings by replacement or by merging by providing, for 
eXample, a MergeSettingsBundle( ) method and a Replac 
eSettingsBundle( ) method, respectively. Implementing the 
program code that implements these and other methods 
discussed herein is Within the abilities of one skilled in the 
art and further implementation details of these methods are 
not provided because they are not necessary for an under 
standing of the claimed invention. 

[0095] FIG. 7 depicts the structure of a print job as a 
modi?ed UML class diagram. Each class depicted in FIG. 
7 provides similar interfaces for access and modi?cation of 
the class settings and constituents. For brevity, the details of 
each of these classes are omitted as they are not essential for 
an understanding of the invention. Using the interfaces 
provided by each of these classes, an application can navi 
gate the structure of the job and make alterations to the 
settings associated With the job. It is important to note, that 
these modi?cations Will not typically be required since most 
settings of concern may be provided by associating them 
directly With a page image set or a page image (i.e. settings 
Will be applied to the logical page or document). 

[0096] FIG. 7 displays that at a physical level one or more 
physical pages 60 (to be printed) form one or more sheets 61. 
At the logical level, one or more logical pages 62 make up 
one or more documents 63. One or more documents 63, in 
turn, make one or more print jobs 64. One physical page 60 
maps to Zero or more logical pages 62. At the imaging level, 
one or more Page Images 52 makes one or more Page Image 
Sets 51. One or more Page Image Sets 51 make up the print 
job 64. Zero or more logical pages 62 in turn maps to Zero 
or more Page Images 52. Therefore, the present invention 
provides that print job information is provided in the form of 
references to pages as discussed above With reference to 
FIG. 3. 

[0097] Accepting job data in the form of page objects, as 
provided in the present invention, provides signi?cant 
advantages. Some of these advantages are: 

0098 i because the 'ob data rovider does not need J P 
to convert job data into an eXtra intermediate format, 
performance is drastically improved; 

[0099] (ii) because the job data provider (i.e. appli 
cation) already has Written program code to draW to 
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the GDI, the amount of effort required to adapt 
printing to support the job editing and delivery sub 
system is minimal; 

[0100] (iii) because the imaging interface used is the 
GDI, there is no need to document or create a 
proprietary intermediate imaging representation; 

[0101] (iv) the Work of creating a conduit (special job 
data provider or jab capture subsystem that captures 
a job from an eXisting printing system) is neatly split 
betWeen the conduit and the job editing and delivery 
subsystem. The conduit is responsible for capturing 
the job information, transmitting it to a host appli 
cation, and providing the job information in page 
increments as objects. The job editing and delivery 
system can, therefore, be developed independently 
of the conduit. This enables a great deal of parallel 
ism in softWare development and scheduling. 

[0102] (v) converting the page is avoided until absolutely 
needed. The job editing and delivery subsystem, according 
to the present invention, only requests the job data provider 
to draW the page When the page absolutely needs to be draWn 
on the screen, printed, or converted to a meta?le format 

[0103] (vi) GDI and COM are Microsoft originated 
(and endorsed) technologies and are Widely used for 
the commercial softWare development and imple 
mentation. 

[0104] (vii) The job editing and delivery system is inde 
pendent of the imaging model. Therefore, the present inven 
tion is equally adaptable to all the imaging systems that are 
in use (DDI, PostScript, etc.) to the eXtent that they map 
back to GDI. 

[0105] FIG. 8 is a How diagram that shoWs the operation 
of a preferred embodiment of the job editing and delivery 
system in accordance With the present invention. In the 
preferred embodiment, the job editing and delivery system 
has a job capture subsystem and a job editing and delivery 
subsystem. In step 800, the job capture subsystem (“JCSS”) 
is invoked. A JCSS can be invoked on multiple machines 
and in multiple address spaces and serves to capture print job 
information from the different sources of the print job 
information, such as applications, specialiZed printer drivers 
or other server applications. In step 805, the job editing and 
delivery subsystem (“JEDSS”), a COM object, is instanti 
ated in one of the JCSS address spaces. 

[0106] In step 810, the JCSS provides the print job infor 
mation, in the form of page image references, to the JEDSS. 
In step 815 the JEDSS displays previeWs of selected pages 
by calling the J CSS and J CSS draWs the page images in step 
820 in response to the call from the JEDSS. Thereafter, the 
JEDSS provides the user an opportunity to modify the job 
settings in step 825. 

[0107] IN step 830, the JEDSS checks if any job settings 
have been modi?ed, and if so, the J EDSS displays a previeW 
of the relevant pages With modi?ed job settings by proced 
ing to steps 815 and 820. If there are no job setting changes 
in step 830, the JEDSS prints the page images by calling 
back to the JCSS in step 840 With the appropriate device 
conteXt for printing or Writing to meta?le. 

[0108] In step 840, the JEDSS prepares to print the page 
images by calling back to JCSS With an appropriate device 
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context and thereby providing it instructions on printing or 
outputting the page images. The JEDSS provides the J CSS 
the device context for printing or storing the pages in a 
meta?le. 

[0109] In step 845, the JCSS draWs the page images in 
accordance With the instructions provided by the JEDSS. 
For example, if the JEDSS provides a meta?le device 
context in step 840, the JCSS then draWs to the provided 
device context. Thereafter, if the JEDSS obtains a meta?le 
from the J CSS, the JEDSS is then responsible for translating 
the meta?le to a suitable printer language and sending to the 
printer for further processing in step 850. If the JEDSS 
provides a printer device context in step 840, the JCSS uses 
an existing printer driver Which converts the GDI calls made 
by the J CSS to the appropriate printer language and sends 
the job for processing by a printing system in step 850. In an 
alternative embodiment, the job editing and delivery system 
of the present invention can itself translate the print job 
information to an appropriate printer language and forWard 
for printing. After processing by the printing system in step 
850, the processing cycle for the job editing and delivery 
system is completed in step 855. 

[0110] In step 850, the printing system either prints the job 
in accordance With the device context and job data provided 
by the J CSS in step 845 or stores the job in a storage medium 
for future processing. The stored job includes the storage of 
the job translated to a suitable printer language such as PCL 
or postscript. 

[0111] It should be noted that, in the preferred embodi 
ments the print job data edited or modi?ed by a user does not 
include directly modifying the imaging data. The print job 
data modi?able by user typically includes rotation, transla 
tion, and scaling of images, paper handling and collating 
features, overlays, underlays, ?lters, and the like. A ?lter can 
be used to convert a page image to a meta?le and thereafter 
the meta?le can be edited to indirectly modify the imaging 
information. 

[0112] Other embodiments of the invention Will be appar 
ent to those skilled in the art from a consideration of the 
speci?cation and the practice of the invention disclosed 
herein. It is intended that the speci?cation be considered as 
exemplary only, With the true scope and spirit of the inven 
tion being indicated by the folloWing claims. 

1. A computer implemented method by Which a user edits 
and delivers a print job in a computer system, the method 
comprising the steps of: 
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providing a printing softWare object as a COM component 
for editing and delivering a print job; 

providing job data of the print job to the printing softWare 
object, by a print job creator, in the form of references 
to pages; 

using the reference to pages, by the softWare printing 
object, to call and display the pages on a need basis; 

editing the job data of the print job by user based on the 
displayed pages; and 

delivering the print job for processing in accordance With 
the edited job data. 

2. The computer implemented method according to claim 
1 Wherein the softWare printing object is provided as an 
in-process COM component. 

3. The computer implemented method according to claim 
2, Wherein the softWare printing object is used directly by an 
application that is the print job creator. 

4-5. (canceled) 
6. A computer readable data storage medium having 

program code recorded thereon for a user editable print job 
editing and delivery system, the program code comprising: 

a ?rst program code that provides a printing softWare 
object as a COM component for editing and delivering 
the print job; 

a second program code that provides job data of the print 
job to the printing softWare object, in the form of 
references to pages; 

the printing softWare object uses the reference to pages to 
call and display the pages on a need basis and edits the 
job data of the print job based on the user’s response to 
the displayed pages; and 

a third program code that delivers the print job for 
processing in accordance With the edited job data. 

7. The computer readable data storage medium according 
to claim 6, Wherein the softWare printing object is provided 
as an in-process COM component. 

8. The computer readable data storage medium according 
to claim 7, Wherein the softWare printing object is usable 
directly by an application that is the print job creator. 

9-13. (canceled) 


