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STATEMENT OF THE CASE

Appellants appeal under 35 U.S.C. § 134 from the Examiner’s
rejection of claims 1, 5-16, and 18-20. Claims 2-4 and 17 have been
canceled. We have jurisdiction under 35 U.S.C. § 6(b).

We reverse and also enter a new ground of rejection pursuant to
37 C.F.R. § 41.50(b).

Rather than repeat the arguments of Appellants or the Examiner, we
refer to the Appeal Brief filed on July 2, 2007, the Examiner’s Answer
mailed on October 17, 2007, and the Reply Brief filed on December 17,
2007. Arguments which Appellants could have made but chose not to make
in the Briefs have not been considered and are deemed to be waived (see 37
C.F.R. § 41.37(c)(1)(vii)).

Appellants’ Invention

The invention claimed on appeal relates to an interface module which
mediates between a printer driver and an add-on module permitting the
printer driver to call the add-on module utilizing the interface module. In
particular, in response to a call from the printer driver indicating the
initiation of a print job, the add-on module is connected to the printer driver.
(See generally Spec. 5:20 to 6:3, 13:19-22).

Claim 1 is illustrative of the invention and is reproduced as follows:

1. A method for processing a print stream through a
printer driver, comprising:

providing an interface module that interfaces with the
printer driver;

registering at least one add-on module with said interface
module, said registering comprising receiving property
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information at said interface module from each said add-on
module and storing said property information;

receiving a call from the printer driver indicating that a
print job is initiated,;

determining whether any of said add-on modules are
responsive to said call; and

in response to determining that at least one add-on
module is responsive, connecting said at least one responsive
add-on module to the printer driver via said interface module.

The Examiner’s Rejection
The Examiner relies on the following prior art reference to show
unpatentability:
Howard US 6,823,526 B2 Nov. 23, 2004
The Final Rejection mailed on March 5, 2007 sets forth a rejection of
claims 1, 5-16, and 18-20 on appeal as being anticipated under 35 U.S.C.
§ 102(e) by Howard.

ISSUE

Under 35 U.S.C. § 102(e), does Howard have a disclosure which
anticipates the invention set forth in claims 1, 5-16, and 18-207?

The pivotal issue before us in making this determination is whether
Appellants have demonstrated that the Examiner erred in determining that
Howard discloses the connection of an add-on module to a printer driver in

response to the initiation of a print job.

FINDINGS OF FACT
The record supports the following findings of fact (FF) by a

preponderance of the evidence:
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1. Howard discloses (col. 2, Il. 10-18; col. 6, Il. 4-16) that
computer systems with external devices such as printers may be configured
to include optional “add-on” features such as envelope feeders, input and
output trays, etc.

2. Howard further discloses (col. 6, Il. 17-36) that the engine code
element 35 searches the device hardware 38 for add-on features which are
included in a specific external device, such as a printer, for connection to a
host computer 20.

3. Howard also discloses (col. 9, Il. 43-51) that, upon installation
of the device driver, such as the printer driver 26, in the operating system of
the host computer, the host computer will operate to execute applications by
searching for the identifier key 23 of the add-on module 43 in the registry
24,

PRINCIPLES OF LAW

It is well settled that in order for the Examiner to establish a prima
facie case of anticipation, each and every element of the claimed invention,
arranged as required by the claim, must be found in a single prior art
reference, either expressly or under the principles of inherency. See
generally In re Schreiber, 128 F.3d 1473, 1477 (Fed. Cir. 1997);
Diversitech Corp. v. Century Steps, Inc., 850 F.2d 675, 678-79 (Fed. Cir.
1988); Lindemann Maschinenfabrik GMBH v. Am. Hoist & Derrick Co., 730
F.2d 1452, 1458 (Fed. Cir. 1984). “Inherency, however, may not be
established by probabilities or possibilities. The mere fact that a certain
thing may result from a given set of circumstances is not sufficient.”
Continental Can Co. USA, Inc. v. Monsanto Co., 948 F.2d 1264, 1268-69
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(Fed. Cir. 1991) (quoting Hansgirg v. Kemmer, 102 F.2d 212, 214 (CCPA
1939)) (emphasis omitted). The reference must teach each and every claim
limitation, it must be enabling, and it must describe the claimed subject
matter sufficiently to have placed it in possession of a person of ordinary
skill in the field of the invention. Helifix Ltd. v. Blok-Lok, Ltd., 208 F.3d
1339, 1346 (Fed. Cir. 2000); In re Paulsen, 30 F.3d 1475, 1478-79 (Fed.
Cir. 1994).

ANALYSIS

Appellants’ arguments in response to the Examiner’s anticipation
rejection, based on Howard, of independent claims 1 and 16 assert that the
Examiner has not shown how each of the claimed features is present in the
disclosure of Howard so as to establish a prima facie case of anticipation.
Appellants’ arguments (App. Br. 4-5; Reply Br. 1-2) focus on the contention
that, in contrast to the requirements of appealed independent claims 1 and
16, Howard does not disclose that the add-on modules (optional features
components 43) are called or implemented in response to the initiation of a
print job. According to Appellants (App. Br. 4-5; Reply Br. 1-2), while
Howard does disclose (col. 3, Il. 22-24) that the driver configuration
component is modified in accordance with the identifier key associated with
the optional features components, there is no indication in the disclosure of
Howard that the optional features components are connected to the printer
driver in response to the initiation of a print job.

We agree with Appellants. While Howard does indeed disclose the
connection of an add-on feature component 43 to the printer driver 26, this

connection operation is at best suggested by Howard (col. 9, 1. 43-64) as
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taking place during installation of the printer driver, not in response to the
initiation of a print job.

The Examiner’s stated position recognizes that Howard’s disclosure
does not explicitly state and is, at best, unclear as to the timing of when the
add-on modules are connected to the printer driver. The Examiner,
nonetheless, finds (Ans. 3, 7, 8) that, since Howard (col. 9, Il. 43-52)
discloses that when print job instructions are executed by the printer driver
the printer drive searches for the identifier key 23 of the add-on module 43
In registry 24, this would inherently suggest that the add-on module 43
would be appended to the printer driver at that time.

It is our finding, however, that even if we accept, arguendo, the
Examiner’s position that Howard’s printer driver searches for the identifier
key of the add-on module in response to the initiation of a print job, it does
not necessarily follow that the add-on module would be connected to the
printer driver at that time. To the contrary, as previously discussed, the
disclosure of Howard suggests that the connection of the add-on module 43
to printer driver 26 takes place during installation of the printer driver. Itis
also important to note that the claims call for the connection of the add-on
module to the printer driver in response to the initiation of a print job, not
just the configuring of the driver upon identification of the appropriate add-
on modules, as suggested by the Examiner.

To establish inherency, evidence must make clear that the missing
descriptive matter is necessarily present in the thing described in the
reference and would be recognized as such by persons of ordinary skill. In
re Robertson, 169 F.3d 743, 745 (Fed. Cir. 1999) (citing Continental, 948
F.2d at 1268). “Inherency, however, may not be established by probabilities
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or possibilities. The mere fact that a certain thing may result from a given
set of circumstances is not sufficient.” Continental, 948 F.2d at 1269
(citation omitted) (emphasis omitted).

In view of the above discussion, since Appellants’ arguments have
demonstrated that the Examiner erred in determining that all of the claim
limitations are present in the disclosure of Howard, we do not sustain the
Examiner’s 35 U.S.C. § 102(e) rejection of appealed independent claims 1
and 16, nor of claims 5-15 and 18-20, dependent thereon.

CONCLUSION
Based on the findings of facts and analysis above, we conclude that
Appellants have shown that the Examiner erred in rejecting claims 1, 5-16,
and 18-20 for anticipation under 35 U.S.C. § 102(e).

REJECTION UNDER 37 C.F.R. 8 41.50(b) @

Claims 16 and 18-20 are rejected under 35 U.S.C. § 101 as being
directed to non-statutory subject matter since they do not fall within any of
the four categories of invention set forth in the statute, i.e., process, machine,
manufacture, or composition of matter. These claims recite a “computer
program product” data structure including a series of “instructions” for
performing a series of functions. There is no claim language, however,
which defines any structural and functional interrelationship between the
data structure and a computer’s software and hardware components which
permit the data structure to be realized. As such, the claims are directed to

non-statutory functional descriptive material per se because they are not
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Claim 16:

16.    A computer program product for use in an information handling system, where an operating system environment is present on the information handling system, and at least one add-on module interfaces with a printer driver through an interface module within the operating system environment, the computer program product comprising:
	instructions for registering at least one add-on module with the interface module.
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capable of causing functional change in the computer. See In re
Warmerdam, 33 F.3d 1354, 1360 (Fed. Cir. 1994).

We recognize that the preamble of independent claim 16 includes
language directed to an information handling system with computer system
components such as an operating system environment, a printer driver, and
an interface module. The claimed computer program product, however, is
specifically recited as being merely intended “for use” in such an
information handling system. It is well settled that if the body of a claim
merely sets forth the purpose or intended use of the invention, rather than
any distinct definition of the claimed invention’s limitations, the preamble is
not considered a limitation and is of no patentable significance. See Pitney
Bowes, Inc. v. Hewlett-Packard Co., 182 F.3d 1298, 1305 (Fed. Cir. 1999).

DECISION

The Examiner’s decision rejecting claims 1, 5-16, and 18-20 under
35 U.S.C. § 102(e) is reversed. A new rejection of claims 16 and 18-20
under 35 U.S.C. § 101 is entered pursuant to 37 C.F.R. § 41.50(b). 37
C.F.R. 8§ 41.50(b) provides: “[a] new ground of rejection pursuant to this
paragraph shall not be considered final for judicial review.”

37 C.F.R. 8 41.50(b) also provides that Appellants, WITHIN TWO
MONTHS FROM THE DATE OF THE DECISION, must exercise one of
the following two options with respect to the new ground of rejection to
avoid termination of the appeal as to the rejected claims:

(1) Reopen prosecution. Submit an appropriate amendment of
the claims so rejected or new evidence relating to the claims so
rejected, or both, and have the matter reconsidered by the
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examiner, in which event the proceeding will be remanded to
the examiner. ...

(2) Request rehearing. Request that the proceeding be reheard
under 8§ 41.52 by the Board upon the same record. . ..

No time period for taking any subsequent action in connection with
this appeal may be extended under 37 C.F.R. 8 1.136(a)(1)(iv).

REVERSED
37 C.F.R. 8§ 41.50(b)

babc

HEWLETT PACKARD COMPANY

P. 0. BOX 272400, 3404 E. HARMONY ROAD
INTELLECTUAL PROPERTY ADMINISTRATION
FORT COLLINS, CO 80527-2400
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(7) ABSTRACT

An interface module mediates between a printer driver and
at least one add-on module, allowing the printer driver to
call at least one add-on module via the interface module.
One or more add-on modules are registered with the inter-
face module, independent from the printer driver. One or
more add-on modules may modify the user interface pre-
sented by the printer driver. As a print stream passes through
the printer driver, one or more add-on modules may add data
to the print stream at one or more access points. In this way,
the interface module allows for greater control over the print
stream and the user interface.
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PRINTER DRIVER ACCESS INTERFACE

FIELD OF THE INVENTION

[0001] This invention relates to printing, and more par-
ticularly to an interface module associated with a printer
driver.

BACKGROUND

[0002] Referring to FIG. 1, an information handling sys-
tem 2 is connected to a printing device 4 via a cable. Such
a connection may be made, for example, through a serial or
parallel interface. The information handling system 2
instead may be connected to the printing device 4 via
wireless transmission, for example, through wireless com-
munication in the infrared band. The information handling
system 2 may be a personal computer, a network appliance,
a handheld computer, a personal digital assistant, or other
such device. The printing device 4 may be a laser printer, ink
jet printer, or other kind of printing device. The connection
of an information handling system 2 to a printing device 4
in order to print information is well known.

[0003] Referring to FIG. 2, the information handling
system 2 generally is controlled by an operating system,
which generates an operating system environment 6. The
operating system may be any operating system that is
adapted to control an information handling system 2, such as
Microsoft Windows, the Apple OS, or the Palm OS. The
printer driver 8 is software that functions within the oper-
ating system environment 6 and enables a software appli-
cation running in the operating system environment 6 to
communicate with a printing device 4. The printer driver 8,
as well as the operating system, are typically stored in a
memory storage device within the information handling
system 2, such as a hard drive, optical drive, flash memory,
memory card, proprietary memory, or any other physical
device adapted to store data. The printer driver 8 typically is
loaded into the operating system environment 6 as needed.
The use of a printer driver 8 in an operating system envi-
ronment 6 is standard in the art.

[0004] When a software application running in the oper-
ating system environment 6 initiates a print job, it transmits
print output to the printer driver 8. As used in this document,
the phrase “print job” refers to the set of data that describes
the sum total of print output from the software application,
along with any overhead data. These terms may be best
understood by example. Referring to FIG. 3, a document 12
includes two individual pages 14. As an example, the
document 12 may be a two-page text document generated in
the Microsoft Word application. If the single document 12 is
selected for printing from that software application, then the
document 12 constitutes the print job. Referring to FIG. 4,
a document 12 includes at least one physical page 14, where
each physical page 14 may include one or more logical
pages 16. A logical page 16 is a standard output page
compressed such that more than one logical page 16 can be
fit on to a single physical page 14. In this way, paper and
toner resources may be conserved. This compression of
multiple logical pages to one physical page is often per-
formed by the printer driver 8 in response to control settings
input to and stored by the printer driver 8. The use of logical
pages 16 in conjunction with physical pages 14 is standard
in the art. As shown in FIG. 4, the document 12 is within a
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print stream 18. As used in this document, the phrase “print
stream” refers to the data stream constituting the print job as
that data is transmitted through the printer driver 8, along
with any overhead added to the print job at any point as it
transits between the software application and the printing
device 4.

[0005] The printer driver 8 converts a received print job
into a format that can be understood by the printing device
4. The printer driver 8 then transmits the print job to the
printing device 4. The printer driver 8 typically includes
information relating to a particular model of printing device
4 connected to the information handling system 2. In this
way, the printer driver 8 is able to accurately convert the
print output from the software application into a format
understood by a particular printing device 4.

[0006] 1t may be desirable to customize the printer driver
8 for various reasons. For example, it may be desirable to
change the user interface (UI) displayed by the printer driver
8 to the user when a print job is initiated. The Ul is typically
a dialog box or other graphical or textual information
displayed to a user. Changes to the Ul may include offering
to the user additional options relating to the print job via
additional buttons, tabs, Ul pages, or the like. It is known to
customize the printer driver 8 through the use of a single
add-on module, such as a dynamic link library (DLL) file. A
DLL file is a library of executable functions or data that can
be used by an application running in the operating system
environment 6. Typically, a DLL provides one or more
particular functions and a program accesses the functions by
creating either a static or dynamic link to the DLL. A static
link remains constant during program execution while a
dynamic link is created by the program as needed. A DLL
may contain solely data, without executable functions. DLL
files are not loaded into random access memory with a
software application that utilizes it upon launch of the
software program. Rather, a DLL file is not loaded until it is
called by the software application. Thus, a DLL file used as
an add-on module 10 is typically loaded into random access
memory upon initiation of a print job. The use of DLLs is
known in the art.

[0007] Existing printer drivers 8 only allow for a single
add-on module 10 to be utilized. The add-on module 10 may
be used to modify the UlI, insert commands into the print
stream at one or more fixed and preset access points, access
preset settings within the printer driver 8, and/or perform
other functions. As used in this document, the phrase “access
points™ refers to discernible locations in the print stream, the
detection of which may trigger an action. For example, upon
detecting an access point in the print stream, the add-on
module 10 may insert data into the print stream.

[0008] Existing printer drivers 8 and existing add-on mod-
ules 10 have several disadvantages. Existing printer drivers
8 do not allow for usage of more than one add-on module 10.
Further, existing add-on modules 10 do not allow for inser-
tion of data or commands into the print stream at different
locations for different print jobs. Instead, such add-on mod-
ules 10 only allow for insertion of data or commands into the
print stream at the same access point or points for every print
job. Further, if more than one printer driver 8 is used in the
operating system environment 6, in order to connect to
multiple printing devices 4, existing solutions require a
different add-on module 10 to be used with each printer
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driver 8. As another disadvantage, changing or updating the
add-on module 10 requires the reinstallation of the printer
driver 8, which may be time consuming and inconvenient, or
impossible if the user has lost the storage medium on which
a backup copy of the printer driver 8 is stored.

[0009] The Adobe Corporation has provided for the utili-
zation of a single add-on module 10 with a corresponding
printer driver 8, where that add-on module 10 is a DLL. A
single add-on module 10 may be used with a particular
printer driver 8, where that add-on module may modify or
add the UI, insert commands into the print stream at one or
more preset and fixed access points, and access predefined
printer driver 8 settings. Similarly, Microsoft allows the
development and usage of add-on modules 10 utilizing its
Component Object Model (COM) technology, rather than
DLL files. However, as with add-on modules 10 that utilize
DLL files, the COM technology only allows for limited
predefined UI modifications and the insertion of limited
commands into preset fixed locations in the print stream.
Both of these implementations of add-on modules 10 have
the general disadvantages described above.

SUMMARY

[0010] An interface module mediates between a printer
driver and at least one add-on module, allowing the printer
driver to call at least one add-on module via the interface
module.

[0011] In one aspect of the invention, an interface module
interfaces with a printer driver, as well as with at least one
add-on module. The printer driver calls the add-on modules
via the interface module, rather than directly. In this way,
multiple add-on modules can be accessed and loaded by the
printer driver. By providing an interface module between the
add-on modules and multiple printer drivers, the same
add-on module can be loaded by different printer drivers.
The use of the interface module in conjunction with the
printer driver allows for efficient management and use of
multiple add-on modules.

[0012] In another aspect of the invention, upon the occur-
rence of a particular event, at least one add-on module or
component thereof is loaded via the interface module. The
particular event may be the beginning of a print job or a print
stream. The loaded add-on module or component may then
obtain data from or transmit data to the printer driver via the
interface module. Such data may include status, settings, or
other information. This data may be transmitted at the
beginning of a print job or print stream, or at one or more
access points within the print stream, such as the beginning
and end of a document, the beginning and end of each
physical page of the document, and the beginning and end
of each logical page of the document. In this way, the
interface module allows for greater control over the print
stream and enhanced compatibility between add-on modules
and the printer driver.

[0013] In another aspect of the invention, an add-on mod-
ule or component thereof loaded into the printer driver may
add data to the print stream at one or more access points. The
at least one add-on module and/or component may also
monitor the print stream and/or perform other actions on the
print stream at one or more access points. The add-on
module may dynamically choose access points within the
print stream, such that different access points may be utilized
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for different print jobs. In this way, the interface module
allows for greater control over the print stream and enhance-
ment of the finished printed product.

[0014] In another aspect of the invention, upon installing
an add-on module onto an information handling system
utilizing a printer driver, the interface module queries the
add-on module. The add-on module may include a data
structure that includes information relating to its properties,
such as an identification of the model or models of printing
device with which it is compatible. The interface module
receives some or all of that data structure from the add-on
module. In turn, the interface module may pass on to the
printer driver some or all of the data received from the
add-on module. In this way, the interface module facilitates
the addition and/or upgrading of one or more add-on mod-
ules.

[0015] In another aspect of the invention, an add-on mod-
ule may add one or more pages or other components to the
user interface generated by the printer driver. In conjunction
with generating a user interface, the printer driver calls the
interface module to determine if any add-on modules have
modifications to the user interface. If so, the interface
module calls those components from the add-on modules
and passes them to the printer driver, where they are loaded
into the user interface. The user interface is then displayed
to a user. In this way, the user interface displayed by the
printer driver can be modified as needed by at least one
add-on module, without the need to directly access or
modify the printer driver itself.

[0016] The invention will be more fully understood upon
consideration of the detailed description below, taken
together with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] FIG. 1 is a block diagram of an information
handling system and a printing device.

[0018] FIG. 2 is a block diagram of a prior art printer
driver and add-on module.

[0019] FIG. 3 is a block diagram of a document printed
via the print driver.

[0020]

[0021] FIG. 5 is a block diagram of the operating envi-
ronment of an interface module utilized in conjunction with
a printer driver.

[0022] FIG. 6 is a flow chart illustrating the method of
operation of the interface module in conjunction with the
printer driver and one or more add-on modules.

[0023] FIGS. 6A-6B continue the flow chart of FIG. 6.

[0024] Use of the same reference symbols in different
figures indicates similar or identical items.

FIG. 4 is a block diagram of a print stream.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0025] Referring to FIG. 5, an interface module 20 is
shown. The interface module 20 interfaces with the printer
driver 8, and runs within the operating system environment
6. At least one add-on module 10 interfaces with the
interface module 20. Each add-on module 10 may perform
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a different function or set of functions, such as inserting data
into the print stream or modifying the Ul generated by the
printer driver 8. For example, different add-on modules 10
may be obtained from different software developers, and
used in conjunction with one another. The add-on modules
10 may be DLL files, files in Microsoft’s COM format, or
files in another format or language. In one embodiment, each
add-on module 10 includes a data structure that includes
information relating to its properties, such as an identifica-
tion of the model or models of printing device with which it
is compatible, and/or an identification of the functionality of
the add-on module 10. In one embodiment, an Application
Program Interface (API) between the interface module 20
and the add-on modules 10 is identical across operating
systems. That is, the interface module 20 and the add-on
modules 10 communicate with one another in the same
manner, with the same parameters passed between them,
regardless of the operating system utilized. The printer
driver 8 and the add-on modules 10 are specific to different
operating systems, due to requirements of each particular
operating system. However, these specific changes made to
the add-on modules 10 do not change the API between the
add-on modules 10 and the interface module 20.

[0026] The interface module 20 is a set of instructions
used in conjunction with the printer driver 8. The language
in which the interface module 20 is written is not critical to
the invention. In one embodiment, the interface module 20
receives a call from the printer driver 8, where that call
would call an add-on module 10 directly in the absence of
the interface module 20. The interface module 20 then
determines which add-on modules 10 are registered to
respond to that call. Registration is described in greater
detail below. Then, the interface module 20 sequentially
loads each responsive add-on module 10, then unloads it
when its function or functions have been completed. In this
way, the printer driver 8 only operates in conjunction with
one add-on module 10 at a time. Thus, the printer driver 8
need not be modified in order to call multiple add-on
modules 10. That is, the call issued by the printer driver 8 to
load a single add-on module 10 is utilized by the interface
module 20 to load multiple add-on modules, without neces-
sitating changes to the printer driver 8. The installation and
registration of one or more add-on modules 10 is thus
independent from the printer driver 8. The interface module
20, as well as one or more add-on modules 10, may be stored
in a memory storage device within or connected to the
information handling system 2, until being loaded into the
operating system environment 6.

[0027] Each add-on module 10 registers with the interface
module 20 as part of its installation onto the information
handling system 2. Upon installing an add-on module 10
onto an information handling system 2, the interface module
20 queries the add-on module 10. As described above, in one
embodiment each add-on module 10 includes include a data
structure that includes information relating to its properties.
This information may be referred to as “property informa-
tion”. That data structure includes information relating to the
type of call from the printer driver 8 that loads the add-on
module 10. For example, if the add-on module 10 is
designed to be loaded when the printer driver 8 issues a call
relating to the display of the user interface, the interface
module 20 stores that property information upon installa-
tion. As another example, if the add-on module 10 is
designed to be loaded when the printer driver 8 issues a call
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relating to reaching an access point in a print stream, the
interface module 20 stores that property information upon
installation. The interface module 20 reads some or all of
that data structure from the add-on module, and stores that
data. By storing this information, the interface module 20 is
able to load sequentially multiple add-on modules 10 upon
the receipt of calls from the printer driver 8, as described in
greater detail below. Further, the interface module 20 may
store other information relating to the add-on module 10,
such as its location in memory in the information handling
system 2 or in an associated memory storage device. By
installing and registering the add-on modules 10 in this
manner, the printer driver 8 need not be reinstalled upon
installation of one or more add-on modules 10. That is, the
add-on modules 10 are registered with the interface module
20 rather than the printer driver 8, such that installation of
a new add-on module 10 or an upgrade to an existing add-on
module 10 may be performed without disturbing the printer
driver 8.

[0028] Referring to FIGS. 6-6B, a method 22 for printing
a document 12 utilizing the interface module 20 and the
add-on modules 10 is shown. In block 24, the user instructs
a software application to print a document 12. The instruc-
tion to print the document 12 initiates a print job containing
the document 12. Instructing a software application to print
a document and initiating a print job are standard to one
skilled in the art.

[0029] The initiation of a print job brings up a Ul on a
display (not shown) associated with the information han-
dling system 2. Typically, if the user wishes to change
certain settings of the printing device 4, the user does so via
a button, tab, or other control in the UI, which may bring up
a separate window or page through which those settings may
be changed. To display the printing device 4 settings and/or
a UI window, page or other control associated with those
printing device 4 settings, the software application from
which the print job is to be initiated typically calls the printer
driver 8. In turn, the printer driver 8 calls the interface
module 20. The interface module 20, having received that
call from the printer driver 8, determines whether any of the
add-on modules 10 are responsive to it. As described above,
the interface module 20 stored data relating to the functions
of each add-on module 10, and checks that data to determine
whether any of the add-on modules 10 are responsive to the
call. An add-on module 10 that is responsive to the call
contains data or commands for modifying the UL If so, the
interface module 20 sequentially connects the responsive
add-on module or modules 10 to the printer driver 8. Each
add-on module 10 in turn passes its UI modifications to the
printer driver 8 via the interface module 20. That data and/or
those one or more commands are then displayed to the user
as part of the Ul

[0030] If the information handling system 2 is connected
to more than one printing device 4, as through a network, the
information handling system 2 typically defaults to the use
of a selected printing device 4. Typically, each different
printing device 4 has a separate printer driver 8. Thus, when
the UI calls the printer driver 8 above, it calls the printer
driver 8 associated with the default printing device 4. The
user may select a different printing device 4 via the UL If so,
the printer driver 8 utilized by the information handling
system 2 changes as well. In one embodiment, a separate
interface module 20 is uniquely associated with each printer
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driver 8. Each add-on module 10 then registers with each
interface module 20 upon installation. In this way, each
add-on module 10 may be called by multiple printer drivers
8, as appropriate. The functionality of each add-on module
10 is thereby more easily shared among multiple printing
devices 4 utilized by the information handling system 2.
Further, memory storage space is conserved by using the
same add-on module 10 in conjunction with different printer
drivers 8.

[0031] The process 22 moves to block 26, in which the
interface module 20 determines whether any add-on mod-
ules 10 are registered with the interface module 20 utilized
in conjunction with the printer driver 8 handling the print
job. Determining whether any add-on modules 10 are reg-
istered with the interface module 20 may include querying
a registry or an address in a memory storage device asso-
ciated with the information handling system 2 where prop-
erty information is stored. If no add-on modules 10 are
registered with the interface module 20, then the process 22
moves to block 28, in which the print job is processed in a
normal manner. The normal processing of a print job
through a printer driver 8 to a printing device 4 is standard
to one skilled in the art. If one or more add-on modules 10
are registered with the interface module 20, then the process
22 moves to block 30.

[0032] In block 30, add-on modules 10 that are registered
with the interface module 20 are loaded. Loading refers to
copying one or more add-on modules 10 from a relatively
slow memory storage device (such as a hard drive) to
relatively fast memory (such as random-access memory). In
this way, the add-on modules 10 are accessible within the
operating system environment 6 without excessive delay.

[0033] Inblock 32, the interface module 20 issues a call to
each add-on module 10 loaded in block 30, in order to
determine the configuration of each add-on module 10 for
the current print job. Each add-on module 10 may respond
to a different access point or access points for different print
jobs, depending on the settings stored in each add-on module
10 or printer driver 8. The interface module 20 uses this
configuration information to determine which add-on mod-
ules 10 will be responsive to each print stream access point.

[0034] In block 34, the printer driver 8 processes the start
of the document 12. The print job containing the document
12 is transmitted to the printer driver 8 from a software
application as a print stream 18, as described above. The
printer driver 8 receives the print stream 18, and recognizes
the part of the print stream 18 associated with the start of the
document 12. The printer driver 8 also issues a call to the
interface module 20, where that call indicates that the start
of the document 12 has been reached. That is, the call
indicates that an access point to the print stream 18 has been
reached. The interface module 20 receives that call.

[0035] In block 36, the interface module 20, having
received that call from the printer driver 8, determines
whether any of the add-on modules 10 are responsive to it,
using the property information determined previously. An
add-on module 10 responsive to the call contains data or
commands for insertion into the print stream 18 at the
document start access point, which is the first access point
in the print stream. As described above, the interface module
20 checks earlier-stored property information to determine
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whether any of the add-on modules 10 are responsive to the
call. If not, the process moves to block 40. If so, the process
moves to block 38.

[0036] In block 38, the interface module 20 sequentially
connects the responsive add-on module or modules 10 to the
printer driver 8. In this way, the printer driver 8 only
interfaces with a single add-on module 10 at a time. Thus,
a standard printer driver 8 may be used, and the interface
module 20 allows that standard printer driver 8 to be used in
conjunction with more than one add-on module 10. The
responsive add-on module or modules 10 may contain data
such as macros for performing a save operation at the
beginning of the document 12, or one or more commands
associated with the beginning of the document 12. Each
add-on module 10 in turn passes its data and/or commands
to the printer driver 8 via the interface module 20. That data
and/or those one or more commands are inserted by the
printer driver 8 into the print stream 18 at the first access
point at the start of the document 12. Instead of, or in
addition to, inserting data or commands into the print stream
18, one or more add-on modules 10 may transmit a com-
mand to the printer driver 8 itself to change or adjust a
setting within the printer driver 8. In this way, the add-on
modules 10 can adjust the printer driver 8 as needed at the
first access point. The process then moves to block 40.

[0037] In block 40, the printer driver 8 processes the start
of a logical page 16 of the document 12. The printer driver
8 recognizes the part of the print stream 18 associated with
the start of a logical page 16 of the document 12. The printer
driver 8 also issues a call to the interface module 20, where
that call indicates that the start of a logical page 16 of the
document 12 has been reached. That is, the call indicates that
an access point to the print stream 18 has been reached. The
interface module 20 receives that call.

[0038] In block 42, the interface module 20, having
received that call from the printer driver 8, determines
whether any of the add-on modules 10 are responsive to it,
using the property information determined previously. An
add-on module 10 responsive to the call contains data or
commands for insertion into the print stream 18 at the access
point at the start of the logical page 16. As described above,
the interface module 20 checks earlier-stored property infor-
mation to determine whether any of the add-on modules 10
are responsive to the call. If not, the process 22 moves to
block 46. If so, the process 22 moves to block 44.

[0039] In block 44, the interface module 20 sequentially
connects the responsive add-on module or modules 10 to the
printer driver 8. The responsive add-on module or modules
10 may contain data such as graphics or text for printing at
the beginning of the logical page 16, or one or more
commands associated with the beginning of the logical page
16. Each add-on module 10 in turn passes its data and/or
commands to the printer driver 8 via the interface module
20. That data and/or those one or more commands are
inserted in the print stream 18 at the access point at the start
of the logical page 16. Instead of, or in addition to, inserting
data or commands into the print stream 18, one or more
add-on modules 10 may transmit a command to the printer
driver 8 itself to change or adjust a setting within the printer
driver 8. The process then moves to block 46.

[0040] In block 46, the printer driver 8 processes the end
of a logical page 16 of the document 12. The printer driver
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8 recognizes the part of the print stream 18 associated with
the end of a logical page 16 of the document 12. The printer
driver 8 also issues a call to the interface module 20, where
that call indicates that the end of a logical page 16 of the
document 12 has been reached. That is, the call indicates that
an access point to the print stream 18 has been reached. The
interface module 20 receives that call.

[0041] In block 48, the interface module 20, having
received that call from the printer driver 8, determines
whether any of the add-on modules 10 are responsive to it.
An add-on module 10 responsive to the call contains data or
commands for insertion into the print stream 18 at the access
point at the end of the logical page 16. As described above,
the interface module 20 checks earlier-stored property infor-
mation to determine whether any of the add-on modules 10
are responsive to the call. If not, the process moves to block
52. If so, the process 22 moves to block 50.

[0042] In block 50, the interface module 20 sequentially
connects the responsive add-on module or modules 10 to the
printer driver 8. The responsive add-on module or modules
10 may contain data such as graphics or text for printing at
the end of the logical page 16, or one or more commands
associated with the end of the logical page 16. Each add-on
module 10 in turn passes its data and/or commands to the
printer driver 8 via the interface module 20. That data and/or
those one or more commands are inserted in the print stream
18 at the access point at the end of the logical page 16.
Instead of, or in addition to, inserting data or commands into
the print stream 18, one or more add-on modules 10 may
transmit a command to the printer driver 8 itself to change
or adjust a setting within the printer driver 8. The process
then moves to block 52.

[0043] Inblock 52, if an additional logical page 16 follows
in the print stream 18, the process 22 returns to block 40. If
no additional logical page 16 follows in the print stream 18,
the process 22 continues to block 54. In block 54, the printer
driver 8 converts logical pages 16 to physical pages 14,
depending on various printer driver 8 settings. For example,
a printer driver 8 setting of two pages per sheet causes the
printer driver 8 to collect two logical pages 16 and format
them to fit onto a single physical page 14. This conversion
process applies to all data and commands on and associated
with the logical pages 16, whether generated by the printer
driver 8 or an add-on module 10. The conversion of logical
pages 16 to physical pages 14 by software such as the printer
driver 8 is standard in the art.

[0044] In block 56, the printer driver 8 processes the start
of a physical page 14 of the document 12. The printer driver
8 recognizes the part of the print stream 18 associated with
the start of a physical page 14 of the document 12. The
printer driver 8 also issues a call to the interface module 20,
where that call indicates that the start of a physical page 14
of the document 12 has been reached. That is, the call
indicates that an access point to the print stream 18 has been
reached. The interface module 20 receives that call.

[0045] In block 58, the interface module 20, having
received that call from the printer driver 8, determines
whether any of the add-on modules 10 are responsive to it.
An add-on module 10 responsive to the call contains data or
commands for insertion into the print stream 18 at the access
point at the start of the physical page 14. As described above,
the interface module 20 checks earlier-stored property infor-
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mation to determine whether any of the add-on modules 10
are responsive to the call. If not, the process 22 moves to
block 62. If so, the process 22 moves to block 60.

[0046] 1In block 60, the interface module 20 sequentially
connects the responsive add-on module or modules 10 to the
printer driver 8. The responsive add-on module or modules
10 may contain data such as graphics or text for printing at
the beginning of the physical page 14, or one or more
commands associated with the beginning of the physical
page 14. Each add-on module 10 in turn passes its data
and/or commands to the printer driver 8 via the interface
module 20. That data and/or those one or more commands
are inserted in the print stream 18 at the access point at the
start of the physical page 14. Instead of, or in addition to,
inserting data or commands into the print stream 18, one or
more add-on modules 10 may transmit a command to the
printer driver 8 itself to change or adjust a setting within the
printer driver 8. The process then moves to block 62.

[0047] 1In block 62, the printer driver 8 processes the end
of a physical page 14 of the document 12. The printer driver
8 recognizes the part of the print stream 18 associated with
the end of a physical page 14 of the document 12. The
printer driver 8 also issues a call to the interface module 20,
where that call indicates that the end of a physical page 14
of the document 12 has been reached. That is, the call
indicates that an access point to the print stream 18 has been
reached. The interface module 20 receives that call.

[0048] In block 64, the interface module 20, having
received that call from the printer driver 8, determines
whether any of the add-on modules 10 are responsive to it.
An add-on module 10 responsive to the call contains data or
commands for insertion into the print stream 18 at the access
point at the end of the physical page 14. As described above,
the interface module 20 checks earlier-stored property infor-
mation to determine whether any of the add-on modules 10
are responsive to the call. If not, the process 22 moves to
block 68. If so, the process 22 moves to block 66.

[0049] In block 66, the interface module 20 sequentially
connects the responsive add-on module or modules 10 to the
printer driver 8. The responsive add-on module or modules
10 may contain data such as graphics or text for printing at
the end of the physical page 14, or one or more commands
associated with the end of the physical page 14. Each add-on
module 10 in turn passes its data and/or commands to the
printer driver 8 via the interface module 20. That data and/or
those one or more commands are inserted in the print stream
18 at the access point at the end of the physical page 14.
Instead of, or in addition to, inserting data or commands into
the print stream 18, one or more add-on modules 10 may
transmit a command to the printer driver 8 itself to change
or adjust a setting within the printer driver 8. The process
then moves to block 68.

[0050] In block 68, if an additional physical page 14
follows in the print stream 18, the process 22 returns to block
56. If no additional physical page 14 follows in the print
stream 18, the process 22 continues to block 70. In block 70,
the printer driver 8 processes the end of the document 12.
The printer driver 8 recognizes the part of the print stream
18 associated with the end of the document 12. The printer
driver 8 also issues a call to the interface module 20, where
that call indicates that the end of the document 12 has been
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reached. That is, the call indicates that an access point to the
print stream 18 has been reached. The interface module 20
receives that call.

[0051] In block 72, the interface module 20, having
received that call from the printer driver 8, determines
whether any of the add-on modules 10 are responsive to it.
An add-on module 10 responsive to the call contains data or
commands for insertion into the print stream 18 at the access
point at the end of the document 12. As described above, the
interface module 20 checks earlier-stored property informa-
tion to determine whether any of the add-on modules 10 are
responsive to the call. If not, the process 22 moves to block
76. If so, the process 22 moves to block 74.

[0052] In block 74, the interface module 20 sequentially
connects the responsive add-on module or modules 10 to the
printer driver 8. The responsive add-on module or modules
10 may contain one or more commands associated with the
end of the document 12. Each add-on module 10 in turn
passes its data and/or commands to the printer driver 8 via
the interface module 20. That data and/or those one or more
commands are inserted in the print stream 18 at the access
point at the end of the document 12. Instead of, or in addition
to, inserting data or commands into the print stream 18, one
or more add-on modules 10 may transmit a command to the
printer driver 8 itself to change or adjust a setting within the
printer driver 8. The process then moves to block 76. In
block 76, the document 12 has been printed, and the print job
is complete.

[0053] As described above, one or more add-on modules
may transmit data or commands to the printer driver 8 during
processing of the print stream 18, at one or more access
points. The access points in the print stream 18 that are
utilized for insertion of data and/or commands may vary
between print jobs. For example, in one print job, the only
insertion of data and/or commands into the print stream 18
is a command at the end of the document. Continuing the
example, in the next print job, data is inserted into the print
stream 18 at each access point. That is, the access points in
the print stream 18 are dynamically selectable, meaning that
different access points may be utilized in different print jobs.

[0054] During processing of the print stream 18, one or
more add-on modules 10 may query the printer driver 8
about one or more of its settings. These settings include any
data or commands within the printer driver 8 relating to its
processing of the print stream 18. In this way, the add-on
module or modules 10 querying the printer driver 8 can
monitor and change one or more of its own settings based on
the response of the printer driver 8. The add-on module or
modules 10 may query the printer driver 8 at one or more
access points to the print stream 18, or may query the printer
driver 8 between access points, before the first access point,
or after the last access point.

[0055] Instructions for implementing the method 22 may
be provided as a computer program product. A computer
program product is a set of instructions for a device such as
the information handling system 2. The computer program
product may be stored in a memory storage device within or
connected to the information handling system 2. The com-
puter program product may be received into the information
handling system 2 or associated device via a communica-
tions network, a compact disc, a removable hard disk, a
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removable optical disk, flash memory, or any other hard-
ware, network, device or method capable of storing and/or
transmitting data.

[0056] Although the invention has been described with
reference to particular embodiments, the description is only
an example of the invention’s application and should not be
taken as a limitation. Consequently, various adaptations and
combinations of features of the embodiments disclosed are
within the scope of the invention as defined by the following
claims and their legal equivalents.

What is claimed is:
1. A method for processing a print stream through a
printer driver, comprising:

providing an interface module that interfaces with the
printer driver;

registering at least one add-on module with said interface
module.
2. The method of claim 1, wherein said registering com-
prises:

receiving property information at said interface module
from each said add-on module; and

storing said property information.

3. The method of claim 1, wherein said registering is
independent from the printer driver.

4. The method of claim 1, further comprising:

receiving a call from the printer driver indicating that a
print job is initiated;

determining whether any of said add-on modules are
responsive to said call; and

in response to determining that at least one add-on module
is responsive, sequentially connecting said at least one
responsive add-on module to the printer driver via said
interface module.

5. The method of claim 4, wherein said at least one
responsive add-on module is adapted to modify a user
interface generated by the printer driver.

6. The method of claim 1, wherein the print stream
comprises at least one access point, further comprising:

receiving a call from the printer driver indicating that an
access point has been reached;

determining whether any of said add-on modules are
responsive to said call; and

in response to determining that at least one add-on module
is responsive, sequentially connecting said at least one
responsive add-on module to the printer driver via said
interface module.

7. The method of claim 6, wherein said at least one
responsive add-on module inserts data into the print stream
at said access point.

8. The method of claim 6, wherein said at least one
responsive add-on module inserts a command into the print
stream at said access point.

9. The method of claim 6, wherein said at least one
responsive add-on module transmits a command to the
printer driver.

10. The method of claim 6, wherein said at least one
access point is selected from the group consisting of a
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document start, a document end, a physical page start, a
physical page end, a logical page start, and a logical page
end.

11. The method of claim 6, wherein said at least one
access point is dynamically selectable.

12. The method of claim 1, wherein the printer driver has
at least one setting, further comprising:

querying the printer driver from at least one said add-on
module about at least one said setting, and

receiving information from the printer driver in response

to said querying.

13. The method of claim 12, wherein at least one said
add-on module comprises at least one setting, further com-
prising changing a setting in at least one said add-on module
in response to said received information.

14. The method of claim 1, wherein the printer driver has
at least one setting, further comprising changing at least one
said setting of the printer driver through said interface
module under the control of at least one said add-on module.

15. The method of claim 1, further comprising providing
at least one additional printer driver and a corresponding
additional interface module for each additional printer
driver, wherein at least one add-on module is registered with
a plurality of said interface modules.

16. A computer program product for use in an information
handling system, where an operating system environment is
present on the information handling system, and at least one
add-on module interfaces with a printer driver through an
interface module within the operating system environment,
the computer program product comprising:

instructions for registering at least one add-on module
with the interface module.
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17. The computer program product of claim 16, further
comprising:

instructions for receiving a call from the printer driver
indicating that a print job is initiated;

instructions for determining whether any of said add-on
modules are responsive to said call; and

in response to determining that at least one add-on module
is responsive, instructions for sequentially connecting
said at least one responsive add-on module to the
printer driver via said interface module.
18. The computer program product of claim 16, further
comprising:

instructions for receiving a call from the printer driver
indicating that an access point has been reached;

instructions for determining whether any of said add-on
modules are responsive to said call; and

in response to determining that at least one add-on module
is responsive, instructions for sequentially connecting
said at least one responsive add-on module to the
printer driver via said interface module.
19. The computer program product of claim 16, further
comprising:

instructions for querying the printer driver about at least
one setting therein; and

instructions for receiving information from the printer

driver in response to said querying.

20. The computer program product of claim 16, wherein
the printer driver has at least one setting, further comprising
instructions for changing at least one said setting of the
printer driver through said interface module under the con-
trol of at least one said add-on module.





