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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to an image form-
ing apparatus that receives and processes a print job.

Description of the Related Art

[0002] Among the print methods that change print con-
tent from one printed piece to another for printing invoices
and direct mails including personal data, use data, and
preference data that vary according to each customer,
there is Variable Data Printing (VDP). One technique that
supports VDP is Personalized Print Markup Language
(PPML). PPML is one type of printer language based on
eXtensible Markup Language (XML) and is an open
standard. Printing On Demand Initiative (PODi), which is
an association for digital printing service, is responsible
for the specifications for the PPML.
[0003] PPML allows easy description of instructions in-
cluding operations such as defining a region, within a
page, where an object is to be arranged, rendering an
object in PostScript (PS), Portable Document Format
(PDF), or Joint Photographic Experts Group (JPEG), and
arranging the object in a predetermined position within
the page.
[0004] In other words, while PS, PDF, and JPEG are
used for rendering an object on a sheet, PPML is used
for controlling a layout engine that arranges such an ob-
ject on a sheet.
[0005] According to PPML, a name of a reusable object
which is to be used again is defined. Once the name is
defined, the object is referenced by the defined name
from then on. This feature is called Reusable Object. The
use of the reusable object eliminates the need for the
rendering engine to repeatedly rasterize the same object
if it has been rasterized once already.
[0006] Further, PPML allows the use of Global Reus-
able Objects. According to the global reusable object, an
object having a name defined according to a certain print
job can be referenced from a different print job.
[0007] An image to be printed on a page is rendered
based on template data that determines an arrangement
region of the object and print object information kept in
a database.
[0008] As described above, according to VDP, a user
can change the object to be printed for each page. The
user can further designate subsequent stage processing
for each page. Setting a plurality of subsequent stage
processing operations that can be set in one document
is called subset finishing.
[0009] However, regarding the subset finishing that al-
lows designation of a plurality of subsequent stage
processing operations within a document, all the setting
requested from the operator cannot be set unless the

storage area is limitless. Thus, the maximum number of
operations is set for the number of subset finishing op-
erations that can be set.
[0010] For example, there may be many thousands of
customers to print invoices or brochures. If, for example,
the maximum number of times of subset finishing oper-
ations of an image forming apparatus used for printing
such invoices or brochures is set to 400, the image form-
ing apparatus may not be able to store all the subset
finishing settings required by the operator.
[0011] Thus, conventionally, one print job sent to the
image forming apparatus is divided into a plurality of files
according to the maximum number of the subset finishing
operations . Since the maximum number of the subset
finishing operations of each file is determined, the mem-
ory area used when the printing is performed will be within
the memory area for the subset finishing setting of the
image forming apparatus.
[0012] However, even if the maximum number of the
subset finishing operations is determined, a reusable ob-
ject that is repeatedly used in one job still needs to be
defined for each of the files when it is used again.
[0013] For example, an object A defined as a reusable
object in a first file may be used again in a second file.
[0014] In this case, the object A, which is rasterized
when the first file is printed, needs to be redefined and
RIPped again when a second file is printed.
[0015] Since the reusable object cannot be used in a
different file, the reusable object is deleted from the first
file and generated again (RIPped) in the second file. Ac-
cordingly, additional regeneration processing is neces-
sary.
[0016] Thus, according to the conventional technique,
due to the regeneration processing of the same object,
printing performance has been low.
[0017] Under such circumstances, according to the
conventional technique, as discussed in Japanese Pat-
ent Application Laid-Open No. 2007-226465, when one
job is divided into a plurality of files, the job is divided
according to use frequency of the reusable object used
in each page.
[0018] US2006/187488 discloses a print server which
functions as an image processing device, extracts the
reusable data of each object to be used on multiple pages
within the file and prepares the form data by synthesizing
the extracted reusable data. The print server prepares
page data to be used for printing by synthesizing the pre-
pared form data and the data of each object that is not
contained in the form data
[0019] Further, the printing performance is improved
by transferring the files to a plurality of image forming
apparatuses.

SUMMARY OF THE INVENTION

[0020] According to a first aspect of the present inven-
tion, there is provided an image forming apparatus as
specified in claims 1 to 5. According to a second aspect
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of the present invention, there is provided a job process-
ing method as specified in claims 6 to 10. According to
a third aspect of the present invention, there is provided
a program as specified in claim 11.
[0021] Further features and aspects of the present in-
vention will become apparent from the following detailed
description of exemplary embodiments with reference to
the attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] The accompanying drawings, which are incor-
porated in and constitute a part of the specification, illus-
trate exemplary embodiments, features, and aspects of
the invention and, together with the description, serve to
explain the principles of the invention.

Fig. 1 illustrates an example of an image forming
system including an image forming apparatus ac-
cording to an exemplary embodiment of the present
invention.
Fig. 2 is a block diagram illustrating a configuration
of a multifunction peripheral (MFP) illustrated in Fig.
1.
Fig. 3 is a block diagram illustrating a configuration
example of an MFP control unit illustrated in Fig. 2.
Fig. 4 is a block diagram illustrating a configuration
example of another MFP control unit illustrated in
Fig. 2.
Fig. 5 is a conceptual diagram illustrating a manage-
ment structure of a memory illustrated in Fig. 2.
Fig. 6 is a block diagram illustrating an image
processing/RIP unit illustrated in Fig. 2.
Fig. 7 is a cross section illustrating an engine con-
figuration of the image forming apparatus according
to an exemplary embodiment of the present inven-
tion.
Fig. 8 is a configuration example illustrating a post-
processing unit (in-line finisher) illustrated in Fig. 2.
Fig. 9 illustrates an example of variable print
processing by the image forming apparatus accord-
ing to an exemplary embodiment of the present in-
vention.
Fig. 10 illustrates a setting example of subset finish-
ing set for a job processed by the image forming
apparatus according to an exemplary embodiment
of the present invention.
Fig. 11 illustrates an object used in common among
files by the image forming apparatus after the divi-
sion of the job according to an exemplary embodi-
ment of the present invention.
Fig. 12 illustrates a structure of the job processed by
the image forming apparatus according to an exem-
plary embodiment of the present invention.
Fig. 13 is a flowchart illustrating an example of a job
processing procedure by the image forming appara-
tus according to an exemplary embodiment of the
present invention.

Fig. 14 illustrates an example of a global reusable
object life time table generated by a job regeneration
unit illustrated in Fig. 4.
Fig. 15 illustrates print order rearrangement process-
ing of files by the image forming apparatus according
to an exemplary embodiment of the present inven-
tion.
Fig. 16 is a block diagram illustrating a configuration
of a job regeneration unit illustrated in Fig. 4.
Fig. 17 is a flowchart illustrating an example of a job
processing procedure by the image forming appara-
tus according to an exemplary embodiment of the
present invention.
Fig. 18 is a flowchart illustrating an example of a job
processing procedure by the image forming appara-
tus according to an exemplary embodiment of the
present invention.
Fig. 19 illustrates rearrangement processing of a
print job of the image forming apparatus according
to an exemplary embodiment of the present inven-
tion.
Fig. 20 is a flowchart illustrating an example of a job
processing procedure by the image forming appara-
tus according to an exemplary embodiment of the
present invention.
Fig. 21 is a flowchart illustrating an example of job
processing procedure by the image forming appara-
tus according to an exemplary embodiment of the
present invention.
Fig. 22 illustrates a memory state when a job is proc-
essed by the image forming apparatus according to
an exemplary embodiment of the present invention.
Fig. 23 is a flowchart illustrating an example of a job
processing procedure by the image forming appara-
tus according to an exemplary embodiment of the
present invention.
Fig. 24 illustrates a memory map of a storage medi-
um which stores various data processing programs
which can be read by the image forming apparatus
according to an exemplary embodiment of the
present invention.

DESCRIPTION OF THE EMBODIMENTS

[0023] Various exemplary embodiments, features, and
aspects of the invention will be described in detail below
with reference to the drawings.
[0024] A configuration of a laser beam printer will be
described as an example of an image forming apparatus
applicable of a first exemplary embodiment of the present
invention.
[0025] The present embodiment is applicable not only
to a laser beam printer but also to an apparatus for
processing images that can be visualized, such as an ink
jet printer, an image setter, and an offset image forming
apparatus. Hereinafter, an image forming apparatus rep-
resented by a laser beam printer is called a multifunction
peripheral (MFP). The MFP internally includes a memory

3 4 



EP 2 207 129 B1

4

5

10

15

20

25

30

35

40

45

50

55

capable of storing data of a plurality of jobs. Such memory
is, for example, a hard disk. Job data output from a scan-
ner can be printed by a printer portion by use of the mem-
ory according to a copy function. Further, the MFP in-
cludes a plurality of functions including a print function
that allows a print unit to perform printing of job data out-
put from an external apparatus, such as a computer, by
using the memory.
[0026] There are two types of MFP, a full-color MFP
and a monochrome MFP. Basically, with the exception
of the configurations for color processing and internal
data processing, the full-color MFP includes most of the
configurations of the monochrome MFP. Thus, the full-
color MFP is mainly described in the present embodiment
and the description of the monochrome MFP is added
as needed.
[0027] Further, although the image forming system de-
scribed above includes a multifunction image forming ap-
paratus having a plurality of functions, the image forming
system can additionally include a single function periph-
eral (SFP) which is an image forming apparatus dedicat-
ed for printing. Further, the image forming system can
include either the MFP or the SFP. Furthermore, the im-
age forming system can include a plurality of image form-
ing apparatuses regardless of the type of the apparatus-
es. The configuration of the image forming system is not
limited to the type and number of the image forming ap-
paratus so long as the image forming system can be con-
trolled by the control method of the present embodiment.
[0028] Fig. 1 illustrates an example of the image form-
ing system including the image forming apparatus ac-
cording to the present embodiment.
[0029] In Fig. 1, an MFP 1 is connected to host com-
puters 2a and 2b via a network 3. The host computers
2a and 2b are hereinafter collectively called a host com-
puter 2. The number of host computers is not limited and
a great number of host computers can be included in the
system. The network 3 is used for transmitting data from
the host computer 2 to a color MFP (hereinafter referred
to as an "MFP") 1 or exchanging commands between the
host computer 2 and the MFP 1.
[0030] Functions of the MFP 1 will now be described.
[0031] The list below illustrates the functions of the
MFP 1 and the flow of data when each of the functions
is executed.
[0032]

copy function: input image processing unit → output
image processing unit → printer portion
FAX transmission function: input image processing
unit → FAX unit
FAX receiving function: FAX unit → output image
processing unit → printer portion
network scan: input image processing unit → NIC
unit
network print: NIC unit → RIP unit → output image
processing unit → printer portion
scanning of image in external apparatus: input image

processing unit → dedicated I/F unit
print of image in external apparatus: dedicated I/F
unit → output image processing unit → printer portion
scanning of image in external memory: input image
processing unit → USB I/F unit
printing of image in external memory: USB I/F unit
→ RIP unit → output image processing unit → printer
portion
box scan function: input image processing unit →
output image processing unit → document manage-
ment unit
box print function: document management unit →
printer portion
box receive function: NIC unit → RIP unit → output
image processing unit → document management
unit
box send function: document management unit →
NIC unit
preview function: document management unit → op-
eration unit

In addition to the above-described functions, various
combinations are available by combining functions such
as E-mail service and web server function. However, they
are omitted for simplification.
[0033] Fig. 2 is a block diagram illustrating a configu-
ration of the MFP 1 illustrated in Fig. 1.
[0034] In Fig. 2, an input image processing unit 12 per-
forms image processing of image data (hereinafter re-
ferred to as "scanned image") which is obtained by a
scanner 11 scanning a document image.
[0035] A network interface card (NIC) 13 transmits im-
age data input via the network 3 to an image process-
ing/RIP unit 17. Further, the NIC 13 transmits image data
in the MFP 1 and apparatus information to an external
apparatus via the network 3.
[0036] An MFP control unit 15a performs such control
that an image input to the MFP 1 is stored as it is in a
memory 16a. The input image is, for example, the
scanned image or a network image.
[0037] The image processing/RIP unit 17 performs im-
age processing of the image stored in the memory using
software. Such processing which is, for example, cor-
recting a skew of a scanned image or deleting an isolated
point (noise removal) takes relatively long time. Further,
the image processing/RIP unit 17 decodes the code of
page description language (PDL) data input via the net-
work 3 and generates raster data by executing raster
image processing.
[0038] An MFP control unit 15b performs control such
that the image data (raster data) output from the image
processing/RIP unit 17 is stored in a memory 16b. A job
A stored in the memory 16a and a job B stored in the
memory 16b are associated with each other so that they
can be invoked immediately.
[0039] Further, a user can invoke the job stored in the
memory 16a or the memory 16b by operating an opera-
tion unit 14 or inputting an instruction via the network 3
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when necessary.
[0040] An output image processing unit 20 performs
image processing of the image data sent from the MFP
control unit 15b so that the image data can be printed.
[0041] A printer 21 supplies recording paper and se-
quentially prints the image of the image data output from
the output image processing unit 20 on the supplied pa-
per. A post-processing unit 22 performs sort processing
or finishing processing (subsequent stage processing)
of the printed recording paper. The subsequent stage
processing can be changed for each sheet if designated
by a print job.
[0042] The user operates the operation unit 14 when
the user selects the above-described operations and
functions. However, if a display device such as a liquid
crystal display (LCD) included in the operation unit 14 is
capable of producing a high resolution image, the image
stored in the memory 16a or 16b can be previewed and
confirmed before it is printed.
[0043] The MFP control units 15a and 15b are illustrat-
ed in Fig. 2 as different components. This is because
their functions are described separately in the description
above.
[0044] However, since the MFP control units 15a and
15b are generally integrated, they are, in some cases,
referred to as an MFP control unit 15 in the following
description.
[0045] Similarly, the memory 16a and the memory 16b
are illustrated in Fig. 2 as different components. This is
because their functions are described separately in the
description above.
[0046] However, since the memories 16a and 16b can
be assigned to one hard disk or to different hard disks,
they are, in some cases, referred to as a memory 16 in
the following description.
[0047] Fig. 3 is a block diagram illustrating a configu-
ration of the MFP control unit 15a illustrated in Fig. 2.
[0048] In Fig. 3, an input job management unit 151
manages input jobs and controls job reading from or job
writing in the memory 16a and the order of job processing.
Additionally, the input job management unit 151 controls
a device when the device inputs a job.
[0049] An input job control unit 152 includes a protocol
interpretation unit 153 and a job generation unit 154. A
series of operation requests sent from the input job man-
agement unit 151 to the input job control unit 152 is re-
ceived as an instruction signal called a command (pro-
tocol).
[0050] The protocol interpretation unit 153 interprets
the outline of the operation request and converts it into
an operation procedure understandable by the MFP 1.
[0051] The job generation unit 154 generates various
jobs such as a print job, a scan job, a PDL rendering job,
and a FAX reception job. The generated job contains a
scenario (script) including content of processing per-
formed by the MFP 1 and the destination of the processed
job. Each job is processed in the MFP 1 according to the
scenario.

[0052] A compression/decompression unit 155 com-
presses a job as needed and stores it in the memory 16a.
When a compressed job is read out from the memory
16a, the compression/decompression unit 155 decom-
presses it. Job data read out from the memory 16a is
output by the input job management unit 151.
[0053] Fig. 4 is a block diagram illustrating a configu-
ration example of the MFP control unit 15b illustrated in
Fig. 2.
[0054] In Fig. 4, an output job management unit 181
manages the job read out from the memories 16a and
16b. Further, the job management unit 181 controls writ-
ing of the job to the memory 16b and the processing order
of the job.
[0055] An output job control unit 182 includes a job
analysis unit 183, a binder analysis unit 184, a document
analysis unit 185, and a page analysis unit 186. The out-
put job control unit 182 generates job setting information
(so-called job ticket) and image information.
[0056] The job analysis unit 183 analyzes details of the
setting information concerning the job as a whole such
as document name or number of prints to be printed, a
discharge tray to which the printed document is output,
and a binding order if the job includes a plurality of bind-
ers, and generates job setting information 183a.
[0057] The binder analysis unit 184 analyzes details
of the setting information concerning the binder as a
whole such as bookbinding setting, a stapling position,
and a document order if the binder includes a plurality of
documents, and generates binder information 184a.
[0058] The document analysis unit 185 analyzes de-
tails of the setting information concerning the document
as a whole such as a page order of the document if the
document includes a plurality of pages, designation of
two-sided printing, whether additional cover or cardboard
is necessary, and generates document setting informa-
tion 185a.
[0059] The page analysis unit 186 analyzes details of
the setting information concerning the page as a whole
such as resolution, image orientation (landscape or por-
trait), and generates page setting information 186a.
[0060] A job division unit 191 performs division
processing and divides a job into files if a number of print
setting operations of the job entered (number of subset
finishing operations) is larger than the maximum number
of the operations in the MFP 1.
[0061] Although the processing performed by the out-
put job management unit 181 is described as processing
performed by the MFP 1 in the present embodiment, the
processing can also be performed by the host computer
2. Further, by providing a print server that performs job
management on the network 3 that connects the host
computer 2 and the MFP 1, the job described above can
be managed by the provided print server.
[0062] A job regeneration unit 192 redefines an object
which can be used for each piece of data obtained by
the division performed by the job division unit 191 as a
global reusable object.
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[0063] The job regeneration unit 192 generates a glo-
bal reusable object life time table. The global reusable
object life time table includes information of the files in-
cluding the redefined global reusable objects (i.e., infor-
mation of the start file and the last file including the global
reusable object).
[0064] An object management unit 193 manages the
life time table including information of the object life time
and generated by the job regeneration unit 192. Further,
after a file is printed, the object management unit 193
removes objects not used by the subsequent files from
the memory 16b based on the above-described life time
table.
[0065] Image information of a scanned image is gen-
erated by processing an image using image processing
for a scanned image. Image information of PDL data is
generated by invoking the image processing/RIP unit 17
and rendering the data. In this way, page image informa-
tion 17a is generated. After the page image information
17a is compressed by a compression/decompression
unit 187, it is associated with the scenario and the setting
information, and then stored in the memory 16b.
[0066] A device management unit 188 includes a de-
vice assignment unit 189 and a device control unit 190.
Page image information read out from the memory 16b
together with the associated scenario and the setting in-
formation is decompressed by the compression/decom-
pression unit 187. Then, the scenario, the setting infor-
mation, and the page image information are input to the
device management unit 188 as one set of information.
[0067] The device assignment unit 189 resolves de-
vice conflict that occurs in simultaneous processing of a
plurality of jobs when a device is assigned based on the
scenario. The device control unit 190 adjusts a schedule
of the device to be used, for example, the printer 21 or
the post-processing unit 22.
[0068] Three data storage schemes will now be de-
fined.
[0069] The first storage scheme is a temporary storage
scheme called "hold job". Stored data is deleted when a
job is completed, memory usage of the memory 16 (mem-
ory or hard disk) exceeds a certain limit set in advance,
or the power of the apparatus is turned off. In other words,
this storage scheme is effective only during a limited pe-
riod.
[0070] The second storage scheme is called "box job".
According to the box job, the user can freely store data
in the hard disk in the MFP, delete the stored data, and
set a storage period or a security password.
[0071] The third scheme is called "archive job". Ac-
cording to the archive job, setting information (job ticket)
and image information is stored together in a removable
medium or a file server outside the MFP.
[0072] Fig. 5 is a conceptual diagram illustrating a man-
agement structure of the memory 16 illustrated in Fig. 2.
The methods described below can be generally applied
to each of the above-described storage schemes.
[0073] In Fig. 5, the memory 16 includes one folder

management unit 31a or a plurality of folder management
units 31a to 31n that store setting information concerning
folder management. The one or plurality of folder man-
agement units 31a to 31n include one job management
unit 32a or a plurality of job management units 32a to
32n that store job setting information.
[0074] The one or plurality of job management units
32a to 32n include one binder management unit 33a or
a plurality of binder management units 33a to 33n that
store binder setting information. Further, the one or plu-
rality of binder management units 33a to 33n include one
document management unit 34a or a plurality of docu-
ment management units 34a to 34n that store document
setting information.
[0075] The one or plurality of document management
units 34a to 34n include one page management unit 35a
or a plurality of page management units 35a to 35n that
store page setting information. The one or plurality of
page management units 35a to 35n store page image
information 36a to 36n of each page.
[0076] The above-described job setting information,
binder setting information, document setting information,
and page setting information is setting information (job
ticket) illustrated in Fig. 4. Information of various attribute
values (parameters) used for the job processing is in-
cluded in the setting information.
[0077] The page image information 36a to 36n stored
in the page management unit 35a to 35n indicates image
data of one page scanned by the scanner 11, image data
of one page obtained by rasterizing PDL data sent from
outside of the apparatus, or image data of one page sent
from a fax machine. The page image information 36a to
36n can be either the image data compressed by the
compression/decompression unit 155 or 187 or uncom-
pressed image data.
[0078] Fig. 6 is a block diagram illustrating the image
processing/RIP unit 17 illustrated in Fig. 2. The RIP is
processing used for rasterizing each object information
as a raster image on the memory 16 so that vector infor-
mation of characters, line arts, and graphics described
by a description language such as PDL or bitmap infor-
mation is reproduced simultaneously on a page.
[0079] Conventionally, the image processing/RIP unit
17 has been provided in the apparatus as a hardware
component. Currently, however, due to the increased
processing speed of central processing units (CPUs), it
is often implemented in a form of software.
[0080] The image processing/RIP unit 17 generally in-
cludes an interpreter 41 and a rendering unit 42.
[0081] In Fig. 6, the interpreter 41 includes a PDL anal-
ysis unit 43 configured to analyze PDL data and a display
list (DL) generation unit 44 configured to generate an
intermediate file called a display list from the analyzed
PDL data.
[0082] The PDL analysis unit 43 analyzes various
kinds of PDL data that is input. Known PDL data formats
are PostScript developed by Adobe and Printer Control
Language (PCL) developed by Hewlett Packard. The
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PDL data is described using printer control codes to gen-
erate an image in page units. The PDL data includes
simple character codes as well as graphics rendering
codes and photo image codes.
[0083] Further, a document file format developed by
Adobe called PDF is widely used in various industries.
Data in PDF that is directly input to the MFP 1 without
being converted into PDL data (driver is not used) is also
processed by the PDL analysis unit 43.
[0084] Other formats processed by the PDL analysis
unit 43 are Variable Data Print (VDP) format such as
Personalized Print Markup Language (PPML), and im-
age compression formats such as Joint Photographic Ex-
perts Group (JPEG) and Tagged Image File Format
(TIFF).
[0085] The rendering unit 42 includes a color matching
module (CMM) 45 that performs color matching of a dis-
play list and a DL rendering unit 46 that renders the dis-
play list into bitmap data (raster image).
[0086] The CMM 45 receives various types of image
data such as gray scale, RGB, and CMYK data. If the
data is based on a different color space, it is temporarily
converted into the CMYK space by CRD (Color Render-
ing Dictionary) and subjected to color matching. The
CMM 45 adjusts the colors according to International
Color Consortium (ICC) profile.
[0087] The ICC profile includes a source profile 45a
and a printer profile 45b. The source profile 45a tempo-
rarily sets RGB (or CMYK) data into standardized CIE-
LAB space and then converts the L*a*b* data into data
based on the CMYK space that is appropriate for the
target printer.
[0088] The source profile 45a includes an RGB profile
and a CMYK profile. If the input image is an RGB image,
the RGB profile is selected. If the input image is a CMYK
system image, the CMYK profile is selected.
[0089] The printer profile 45b is generated according
to the color characteristic of each printer. For an RGB
image, "Perceptual" or "Saturation" is preferably select-
ed. For a CMYK image, "Colorimetric" is preferably se-
lected.
[0090] Generally, the ICC profile is in a look-up table
format. If RGB data is input, the source profile 45a
uniquely outputs L*a*b* data. Further, if L*a*b* data is
input, the printer profile 45b uniquely outputs CMYK data
that matches the printer 21.
[0091] RGB data that does not require color matching
is converted into CMYK data according to default color
conversion. CMYK data that does not require color
matching is output as it is.
[0092] Fig. 7 is a cross section illustrating an engine
configuration of the image forming apparatus according
to an exemplary embodiment of the present invention.
The image forming apparatus in Fig. 7 is the printer 21
having a 4-drum (4D) color system configuration.
[0093] In Fig. 7, the 4D color printer 21 includes the
scanner 11, a laser exposure unit 71, a photosensitive
drum 72, an image forming unit 73, a fixing unit 74, a

paper feed/convey unit 75, and a printer control unit (not
shown) that controls the units.
[0094] The scanner 11 illuminates a document placed
on a document positioning plate to optically scan the doc-
ument image, converts the image into an electric signal,
and forms image data.
[0095] The laser exposure unit 71 directs a light beam,
such as a laser beam, which is modulated according to
the image data, to a polygonal mirror which rotates at a
constant angular speed. The light reflected from the po-
lygonal mirror is emitted to the photosensitive drum 72
as scanning light.
[0096] The image forming unit 73 is configured to form
an image by a series of electrophotographic processes
including rotating the photosensitive drum 72, applying
an electric charge to a charging unit, developing a latent
image formed on the photosensitive drum 72 by the laser
exposure unit 71 with toner, and transferring the toner
image to a sheet.
[0097] The image forming unit 73 also recovers a
minute amount of toner that remains untransferred on
the photosensitive drum 72. Image formation is realized
by four developing units (developing stations) of the
above-described series of electrophotographic process-
es.
[0098] The four developing units are arranged in the
order of cyan (C), magenta (M), yellow (Y), and black
(K). Magenta, yellow, and black image forming opera-
tions are sequentially executed after a predetermined
time from the start of the image formation of the cyan
station. With this timing control, a full-color toner image
without color misregistration is transferred onto a sheet.
[0099] The fixing unit 74 includes a combination of roll-
ers and belts and a heat source such as a halogen heater.
The fixing unit 74 applies heat and pressure to fix the
toner which is transferred to the sheet.
[0100] The paper feed/convey unit 75 includes at least
one sheet storage space 76 represented by a sheet cas-
sette or a paper deck. According to an instruction from
the printer control unit, one sheet out of a plurality of
sheets stored in the sheet storage space 76 is separated
and conveyed to the image forming unit 73 and the fixing
unit 74.
[0101] A toner image of each color is transferred to the
conveyed sheet by the above-described developing units
so that a full-color toner image is finally formed on the
sheet.
[0102] Further, for forming images on both sides of the
sheet, the sheet which passed through the fixing unit 74
is controlled to be conveyed to the image forming unit 73
again through a two-sided conveyance path 78.
[0103] The printer control unit communicates with the
MFP control unit 15 which controls the entire MFP 1.
Based on an instruction from the MFP control unit 15,
the printer control unit controls each state of the scanner
11, the laser exposure unit 71, the image forming unit
73, the fixing unit 74, and the paper feed/convey unit 75
so that the entire printing process is operated smoothly.
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[0104] The outline of the operations of each unit from
a power-off state of the apparatus to an operable state
will now be described.
[0105] When the apparatus is powered on, the printer
control unit instructs the scanner 11, the laser exposure
unit 71, the image forming unit 73, the fixing unit 74, and
the paper feed/convey unit 75 to start the preparing op-
eration and waits for the start of the communication with
the MFP control unit 15 that manages the entire MFP.
[0106] When the communication with the MFP control
unit 15 is established, the printer control unit and the MFP
control unit exchange their specifications. After then,
when the preparing operation of each unit controlled by
the printer control unit is completed and the image form-
ing operation becomes possible, the printer control unit
notifies the MFP control unit that each unit is in an oper-
able state.
[0107] Further, the printer control unit detects the var-
ious states of each unit and provides the MFP control
unit 15 with such information. The information includes
the size of sheet stored in the sheet storage space 76,
the amount of paper stacked, and the operating state of
a drive unit of the paper feed/convey unit 75 (e.g., wheth-
er the drive unit is operable or failed). Further, the printer
control unit provides information of a toner level of a toner
container.
[0108] The outline of the operations of each unit includ-
ing the start of the operable state, the instruction of op-
eration from the MFP control unit 15, the execution of
print operations will now be described.
[0109] The MFP control unit 15 sends an operation
start command to the printer control unit. Upon receiving
the operation start command, the printer control unit in-
structs the laser exposure unit 71, the image forming unit
73, the paper feed/convey unit 75, and the fixing unit 74
to start the print operation.
[0110] According to the instructions given by the printer
control unit, the laser exposure unit 71 drives a motor
(polygonal mirror drive motor) that moves a polygonal
mirror 71M, and the image forming unit 73 starts charging
the photosensitive drum by rotating the drum. The fixing
unit 74 turns on the fixing heater and raises the temper-
ature to a toner-fixing temperature. Further, the paper
feed/convey unit 75 drives the drive motor so that it is in
a sheet-conveyable state.
[0111] When the units are ready, the printer control
unit notifies the MFP control unit 15 that the preparation
operations are completed. Upon receiving the notifica-
tion, the MFP control unit 15 instructs the printer control
unit to perform print operation in page units.
[0112] If the print job is a job for printing 20 sets of 10-
page prints, the MFP control unit 15 instructs the printer
control unit to print 200 pages. Upon receiving the print
operation instruction, the printer control unit instructs the
paper feed/convey unit 75 to start feeding paper.
[0113] If a sheet is available, the paper feed/convey
unit 75 feeds and conveys one sheet. When the sheet
reaches a predetermined position, the paper feed/con-

vey unit 75 notifies the printer control unit that the sheet
has reached the position.
[0114] If a sheet is not available in the sheet storage
space 76, the paper feed/convey unit 75 notifies the print-
er control unit that the paper feeding is not possible. The
paper feed/convey unit 75 can also include a double feed
sensor used for detecting two sheets of paper fed at once
on the path (double feed state) or a thickness sensor
used for detecting sheet thickness.
[0115] When the double feed sensor or the thickness
sensor detects a double feed state or an error, the paper
feed/convey unit 75 stops the paper feed/convey opera-
tion and notifies the printer control unit of the error. Upon
receiving the error notification, the printer control unit no-
tifies the MFP control unit 15 of the reason for stopping
the operation as well as the position of the sheet in the
apparatus.
[0116] If the printer control unit is notified by the paper
feed/convey unit 75 that the sheet is conveyed normally
to the predetermined position, the printer control unit in-
structs the image forming unit 73 to start the image form-
ing operation according to that timing. According to this
timing control, a toner image is transferred onto the sheet.
Although the fixing unit 74 monitors and controls the fixing
temperature, if the amount of heat absorbed by the sheet
is too large, the fixing temperature may be decreased.
[0117] In such a case, the fixing unit 74 notifies the
printer control unit that the fixing temperature is de-
creased. Upon receiving the notification, the printer con-
trol unit performs control so that the conveyance interval
of the sheets is extended and further decrease in the
fixing temperature will not occur. If the temperature of
the fixing unit does not recover even if the above measure
is taken, the printer control unit temporarily stops the op-
eration. After the fixing temperature returns to the appro-
priate temperature, the printer control unit starts the op-
eration again.
[0118] When all the sheets are discharged, the printer
control unit instructs each unit to stop the operation. Upon
receiving a notification from each unit that the operation
has been stopped, the printer control unit notifies the MFP
control unit 15 that the operation has been completed.
[0119] Fig. 8 is a configuration example illustrating the
post-processing unit (in-line finisher) 22 illustrated in Fig.
2.
[0120] In Fig. 8, the sheet discharged from the fixing
unit 74 of the printer 21 is conveyed to the in-line finisher
22 if the finisher is connected. The sheet is discharged
to a sample tray 81 or a stack tray 82, which is switched
according to a type of the job or the number of sheets to
be discharged.
[0121] There are two types of sort methods. According
to a bin sort method, a plurality of bins are prepared and
sheets are sorted into the respective bins. According to
a shift sort method, an electronic sort function and a bin
(or a tray) are shifted in depth directions to sort out the
discharged sheets for each job.
[0122] The electronic sort function is referred to as col-
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lation. If the memory 16 of the MFP control unit 15 is a
large capacity memory, by using this large capacity mem-
ory and a so-called collation function used for changing
the buffered page order and the discharge order, the elec-
tronic sort function can be realized.
[0123] In addition to the sort function, there is a function
called group function. Unlike the sort function that sorts
the sheets for each job, the group function sorts the
sheets for each page.
[0124] Furthermore, if a staple mode is set for jobs to
be discharged, before the sheets are discharged to the
stack tray 82, they are sequentially accumulated in a
processing tray inside the finisher for each job. Subse-
quently, the sheets are bound by a stapler in the process-
ing tray. Then, the sheet batch is discharged to the stack
tray 82.
[0125] Additionally, before the sheets are discharged
to the above-described two trays, a Z-folding unit that
folds the sheet into Z-fold and a puncher that punches
two (or three) holes for a file are provided. The Z-fold
processing and the punch processing is performed ac-
cording to the type of the job.
[0126] For example, if the Z-fold processing is set by
the user operating the operation unit 14, each sheet of
the job will be Z-folded by the Z-folding unit. Then, the
Z-folded sheet is discharged to the discharge tray such
as the stack tray 82 or the sample tray 81 after it is con-
veyed inside the in-line finisher 22.
[0127] Further, if the punch processing is set for a job,
each sheet of the job will be punched by the puncher.
Then, the punched sheet is discharged to the discharge
tray after it is conveyed inside the in-line finisher 22.
[0128] Furthermore, a saddle stitcher 83 is provided to
perform processing (bookbinding processing) for produc-
ing a booklet such as a brochure. The sheets are bound
by the saddle stitcher at two positions and conveyed to
rollers to be center folded. Then the sheets processed
by the saddle stitcher 83 are discharged to a booklet tray
84. Whether the sheet processing such as the bookbind-
ing processing performed by the saddle stitcher 83 is
executable depends on, as described above, the sheet
processing setting set by the user for the job to be output.
[0129] An inserter 85 is used for conveying a sheet set
on an insert tray 86 directly to one of the discharge trays
such as the stack tray 82 or the sample tray 81 without
the sheets passing through the printer 21. With this struc-
ture, the sheet set in the inserter 85 can be inserted be-
tween the sheets that are to be sent to the in-line finisher
22 (sheets printed by the printer 21). The sheets on the
insert tray 86 are set in a face-up manner. According to
the operation of the pick up roller, the sheets are subse-
quently fed from the top sheet of the stack. When the
sheets set in the inserter 85 are conveyed to the stack
tray 82 or the sample tray 81, they are discharged in a
face-down manner.
[0130] If the sheets are conveyed to the saddle stitcher
83, the sheets are temporarily guided to the side of the
puncher and then guided back to the saddle stitcher 83.

In this way, the faces of the sheets are adjusted. Whether
the insert processing performed by the inserter 85 is ex-
ecutable is, as described above, based on the sheet
processing setting set by the user for the job to be output.
[0131] When the booklet (saddle-stitched booklet)
formed by the saddle stitcher 83 is conveyed to a trimmer
(paper cutting unit) 87, rollers feed the booklet for a pre-
determined length, and a cutter unit 88 cuts the end of
the booklet by a predetermined length.
[0132] Thus, even if the booklet has an uneven end,
the rough edges are trimmed and removed. Then, the
booklet is stored in a booklet hold unit. Whether the cut-
ting processing performed by the trimmer 87 is execut-
able is, as described above, based on the sheet process-
ing setting set by the user for the job to be output.
[0133] Next, PPML will be described as a technique
that allows designation of an object and post-processing
for each page.
[0134] As described above, by using PPML, opera-
tions such as defining a region, within a page, where an
object is to be arranged, rendering an object in PS or
PDF, and arranging the object in a predetermined posi-
tion on the page, becomes possible.
[0135] Thus, printing of different pages for each cus-
tomer can be performed according to PPML. Accordingly,
invoices and direct mails aimed at individuals can be
printed.
[0136] An example of printing using a PPML job will
now be described referring to Fig. 9.
[0137] Fig. 9 illustrates an example of variable print
processing by the image forming apparatus according to
the present embodiment. The example illustrated in Fig.
9 is a case where an invoice is printed using customer
data.
[0138] As the invoice in Fig. 9 illustrates, printing of
different page data is performed for each customer based
on customer information or monthly usage contained in
a customer database (DB) 91. Before the page data is
printed, the data of each customer contained in the cus-
tomer DB 91 is inserted in template data 92 that defines
the arrangement region of the object.
[0139] For example, by arranging customer A, custom-
er B, and customer C, whose names are set in the name
fields of the customer DB 91, in the predetermined name
regions of the template data 92, different page data can
be generated for each customer.
[0140] Although telephone number fields are con-
tained in the customer DB 91, since they are not set in
the template data 92, telephone numbers are not includ-
ed in the page data that is to be printed. Page data in the
DB and generated by the record unit is shown as page
data 93a, 93b, and 93c in the lower portion of Fig. 9.
[0141] The template data 92 includes a stationary re-
gion and a variable region. The variable region includes
data that varies according to each customer in the cus-
tomer DB 91. According to the example illustrated in Fig.
9, the name, the address, and the monthly usage amount
sum fields are the variable regions. Designated object in
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the customer DB 91 is inserted in the variable region.
[0142] The stationary region is used for designating an
object that does not change depending on the back-
ground or the record. Since a stationary object is used a
plurality number of times by different records, it is defined
as a reusable object.
[0143] According to the conventional technique, in per-
forming such printing that uses different setting for each
customer, a maximum number of subset finishing (sub-
sequent stage processing) operations is set for the MFP
1. Thus, a job is divided into files so that the number of
the subset finishing operations is smaller than the max-
imum number of the MFP.
[0144] Fig. 10 will now be used to describe the problem
solved by the present invention. According to the exam-
ple illustrated in Fig. 10, eight binders are set for one
record. More specifically, a total of eight binders (number
of setting operations) which are a front cover page, an
A4 color page, an A4 black-and-white (BW) page, an A5
Z-folded page, an A4 color page, an A4 BW page, a back
cover page, and punching of all the pages are set for one
record.
[0145] In other words, Fig. 10 illustrates the number of
subset finishing operations set in one record. Invoice
printing of person A, which is the first record of the print
job, includes a total of eight subset finishing operations.
Invoice printing of person B and subsequent people also
includes eight subset finishing operations.
[0146] Thus, if the maximum number of the subset fin-
ishing operations of the MFP 1 is "400", conventionally,
the job has been divided into files each including 50
records.
[0147] However, as illustrated in Fig. 11, it is not pos-
sible to keep an object in two files when a received print
job is divided into a plurality of files. Thus, if an object
once generated is to be used in a different file, the object
needs to be deleted and generated again.
[0148] For example, in Fig. 11, objects A and B are
used in file 2 as well as file 1 after the job division. How-
ever, when the printing of the file 1 is completed, the
objects A and B stored in the storage unit are deleted.
[0149] Thus, the data of the objects A and B is not
available at the time the file 2 is printed. Accordingly,
rasterization of the objects A and B needs to be per-
formed again. This means that deletion and regeneration
of an object, which are unnecessary under normal con-
ditions, are always added to the processing. As a result,
performance is reduced.
[0150] For this reason, the image forming apparatus
according to the present embodiment has the following
characteristic configuration so as to prevent reduced per-
formance due to the deletion and the regeneration
processing of the object when the division processing is
performed.
[0151] Fig. 12 illustrates a structure of a job processed
by the image forming apparatus according to the present
embodiment. According to the present embodiment, an
example of a PPML job structure will be described.

[0152] According to the PPML job, first, the name of
an object used for a plurality of times is defined. Then, a
declaration of a reusable object is made so that the name-
defined object can be referenced by the defined name.
[0153] By using the reusable object, the name of the
object to be referenced, the file format, the width and
height of a region where the object will be rendered, and
the scope of the definition of the reusable object can be
designated.
[0154] According to the definition of the reusable object
performed by a declaration unit 1201, each of the sub-
sequent records can reference the reusable object.
[0155] If each record of a PPML job uses a reusable
object as described above, definition of the reference is
performed. Further, an object that is used only in one
record and not in other records will also be defined.
[0156] Next, processing of the MFP of a PPML job will
be described referring to Figs. 13 and 14.
[0157] Fig. 13 is a flowchart illustrating an example of
a job processing procedure by the image forming appa-
ratus according to the present embodiment. The flow-
chart is an example of processing performed when a
PPML job is submitted. When a PPML job is submitted
by a driver running on the host computer 2 or a submis-
sion tool, each step in the flowchart is executed by the
MFP control unit 15. The MFP control unit 15 includes
hardware resources such as a CPU, a read-only memory
(ROM), and a random access memory (RAM) as well as
software resources.
[0158] Fig. 14 illustrates an example of a global reus-
able object life time table generated by the job regener-
ation unit 192 illustrated in Fig. 4. Job processing of the
present embodiment will now be described in detail re-
ferring to Fig. 14.
[0159] Regarding the global reusable object life time
table illustrated in Fig. 14, global reusable objects A and
B are used in files 1 to 3, a global reusable object D is
used in files 1 and 2, and global reusable object C is used
in files 1 and 3. Further, the global reusable object life
time table includes information of a first file, a last file,
and a number of file sections in which the global reusable
object is used in a file.
[0160] In step S1101, the input job management unit
151 illustrated in Fig. 3 receives a PPML job from the
host computer 2. In step S1102, the job generation unit
154 generates a job ticket using the received PPML job
and stores the generated job ticket in the memory 16a.
[0161] In step S1103, the output job management unit
181 acquires the maximum number of the subset finish-
ing operations set in the MFP 1. In step S1104, the output
job control unit 182 extracts the total number of the setting
operations described in the job ticket. Before the extrac-
tion, the job analysis unit 183, the binder analysis unit
184, the document analysis unit 185, and the page anal-
ysis unit 186 analyze the generated job ticket. According
to the example illustrated in Fig. 10, the total number of
the setting operations is the total number of the subset
finishing operations described in the job ticket and eight
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subset finishing operations are set for each record.
[0162] In step S1105, the job division unit 191 deter-
mines whether the total number of the setting operations
described in the job ticket is greater than the maximum
number of the subset finishing operations that can be set
for the MFP 1. If the job division unit 191 determines that
the total number of the setting operations is greater than
the maximum number of the subset finishing operations
(YES in step S1105), the process proceeds to step
S1106. In step S1106, the job division unit 191 divides
the job into files.
[0163] On the other hand, if the job division unit 191
determines that the total number of the setting operations
is not greater than the maximum number of the subset
finishing operations (NO in step S1105), then the process
proceeds to step S1110.
[0164] In step S1110, since the division processing of
the job into files is not necessary, the image process-
ing/RIP unit 17 converts the object included in the job
into printable raster data (performs RIP) . Then, the con-
verted raster data is stored in the memory 16b together
with image information of the corresponding page. After
then, according to the print timing scheduled by the de-
vice management unit 188, the data is output from the
printer 21.
[0165] In step S1105, if the job division unit 191 deter-
mines that the total number of the setting operations is
greater than the maximum number of the subset finishing
operations (YES in step S1105), the process proceeds
to step S1106. In step S1106, the job division unit 191
determines the number of records of each file, after the
job division, that is not greater than the maximum number
of the subset finishing operations of the MFP 1. Subse-
quently, the job division unit 191 divides one job into a
plurality of files according to the determined number of
records.
[0166] For example, if "10" is set as the maximum
number of the subset finishing operations of the MFP 1,
and the number of the subsequent stage processing op-
eration is three for the first record, two for the second
record, and three for the third and the fourth records, then
the job division unit 191 performs the division processing
such that the first to the third records are included in one
file. In this way, according to the number of subsequent
stage processing operations obtained by analyzing the
job ticket, a print job is divided into a plurality of files.
[0167] In step S1107, the job regeneration unit 192 de-
fines a reusable object used in common among the files
as a global reusable object. In step S1108, the print order
of each file is rearranged according to the use order of
the global reusable object. Details of the rearrangement
processing in step S1108 will be described in detail be-
low.
[0168] In step S1109, the job regeneration unit 192
generates the global reusable object life time table, which
includes information of the files that include the global
reusable object (i.e., the first file and the last file that
include the global reusable object). Further, the object

management unit 193 manages the life time table that
includes information of the object life time and that is
generated by the job regeneration unit 192. The table is
stored in the memory 16.
[0169] In step S1110, each file generated by the job
regeneration unit 192 is converted (RIPped) by the image
processing/RIP unit 17 into printable raster data and sub-
sequently stored in the memory 16b together with image
information of the corresponding page. Timing of printing
of the raster data stored in the memory 16b is scheduled
by the device management unit 188. The data is output
to the printer 21 to be printed.
[0170] In step S1111, the object management unit 193
refers to the global reusable object life time table illus-
trated in Fig. 14 and determines whether the global re-
usable object used in a file is to be used again in a sub-
sequent file. If the object management unit 193 deter-
mines that the global reusable object is not to be used
again in a subsequent file (NO in step S1111), the proc-
ess proceeds to step S1112.
[0171] In step S1112, the object management unit 193
deletes the global reusable object which is not to be used
again from the memory 16b.
[0172] On the other hand, in step S1111, if the object
management unit 193 determines that the global reusa-
ble object is to be used again in a subsequent file (YES
in step S1111), the process proceeds to step S1113. Ac-
cordingly, the global reusable object is not deleted from
the memory 16b and used again when the subsequent
file is printed.
[0173] According to the deletion processing of the glo-
bal reusable object, the raster data of the global reusable
object stored in the memory 16b is deleted. When the
MFP control unit 15b receives information that the print-
ing of the divided files output from the output job man-
agement unit 181 has been completed, the MFP control
unit 15b notifies the object management unit 193 that the
printing has been completed.
[0174] Since the object management unit 193 manag-
es a life time table such as the one illustrated in Fig. 14,
it is possible to determine whether the object included in
the printing-completed file is to be used in a subsequent
file.
[0175] According to the example illustrated in Fig. 14,
if printing of the second file is completed, the global re-
usable object D will no longer be used in the third file.
Thus, the global reusable object D can be deleted at the
time the printing of the second file is completed.
[0176] Further, the object management unit 193 de-
letes the raster data of the object to be deleted from the
memory 16b. The deletion according to the present em-
bodiment means to free the allocated region having the
size of the raster data of the object of the memory 16b.
[0177] In step S1113, the MFP control unit 15 deter-
mines whether the printing of the files is completed. If the
MFP control unit 15 determines that the printing is com-
pleted (YES in step S1113), then the process ends. If the
MFP control unit 15 determines that the printing is not
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yet completed (NO in step S1113), then the process re-
turns to step S1110 and the printing is repeated until all
the files are printed.
[0178] Next, print order rearrangement processing of
each file obtained in step S1108 according to the use
order of the global reusable object will be described re-
ferring to Figs. 15 to 17.
[0179] Fig. 15 illustrates the print order rearrangement
processing of files of the image forming apparatus ac-
cording to the present embodiment. In Fig. 15, a corre-
spondence table of the reusable objects used in each
record as well as the files including the reusable objects
is illustrated. The maximum number of the subset finish-
ing operations is set to 5 (5 records) and the print job is
divided into files accordingly.
[0180] The state of the files on the left side of the arrow
in Fig. 15 is a case where the job is divided into files
without the implementation of the file order rearrange-
ment processing.
[0181] The illustration in Fig. 15 is a case where the
job is divided by the job division unit 191, and although
a global reusable object C redefined by the job regener-
ation unit 192 is used only in files 1 and 3, it also remains
in file 2. Thus, when the file 2 is printed, the unnecessary
global reusable object C remains in the memory 16, and
thus the memory 16 is not used effectively. For this rea-
son, the MFP control unit 15b performs print order change
processing to optimize the print order. Referring now to
Figs. 16 and 17, the file print order rearrangement
processing of the present embodiment will be described.
[0182] Fig. 16 is a block diagram illustrating a config-
uration of the job regeneration unit 192 illustrated in Fig.
4.
[0183] In Fig. 16, the job regeneration unit 192 includes
an acquisition unit 1501, a rearrangement unit 1502, an
extraction unit 1503, and an insertion unit 1504. The ac-
quisition unit 1501 acquires a number of times each
record references the global reusable object managed
by the object management unit 193.
[0184] The rearrangement unit 1502 rearranges the
print order of the files. The extraction unit 1503 extracts
an object to be included in the files after the job is divided
into the files based on an extraction condition.
[0185] The insertion unit 1504 inserts the reusable ob-
ject extracted by the extraction unit 1503 into the file after
the division.
[0186] Fig. 17 is a flowchart illustrating an example of
job processing procedure by the image forming appara-
tus according to the present embodiment. The flowchart
describes detailed procedures of the print order rear-
rangement processing performed in step S1108 in Fig.
13 by the rearrangement unit 1502. Processing in steps
S1401 to S1405 is executed by the MFP control unit 15.
[0187] As described above, the MFP control unit 15
includes hardware resources such as a CPU, a ROM,
and a RAM as well as software resources.
[0188] In step S1401, the acquisition unit 1501 of the
job regeneration unit 192 acquires the number of times

each file references the global reusable object.
[0189] Since the global reusable objects A and B are
used in the first to the third files, the number of times of
reference is three. On the other hand, the number of times
of reference is two for each of the global reusable objects
C and D. In step S1402, the acquisition unit 1501 acquires
the number of times the global reusable objects are ref-
erenced and determines the global reusable object ref-
erenced the least number of times. In this case, the global
reusable object C is set as the reference reusable object.
[0190] Next, in step S1403, the rearrangement unit
1502 rearranges the files so that the file using the refer-
ence global reusable object is set as the first file.
[0191] In the case in Fig. 15, either of the files 1 and
3, which use the global reusable object C, is rearranged
to be the first file.
[0192] Thus, when the rearrangement processing is
completed, the print order will be either "file 1 → 3 → 2"
or "file 3 → 1 → 2".
[0193] In step S1404, since the printing of the files 1
and 3 is performed consecutively, the rearrangement unit
1502 determines the combination of the print order
whether it is to be file 1 → 3 → 2 or file 3 → 1 → 2.
[0194] In step S1405, the rearrangement unit 1502 de-
termines whether the rearrangement processing is com-
pleted based on information of whether the file to be re-
arranged exists. If the rearrangement unit 1502 deter-
mines that the rearrangement of the files is not yet com-
pleted (NO in step S1405), then the process returns to
step S1403.
[0195] On the other hand, if the rearrangement unit
1502 determines that the rearrangement of the files is
completed (YES in step S1405), then the process ends.
[0196] If the files illustrated in Fig. 14 are processed
according to the flowchart illustrated in Fig. 17, the ac-
quisition unit 1501 determines the global reusable object
having the second smallest number of times of reference
as the reference point to determine the next reference
point (step S1402) .
[0197] Since the number of times of reference of the
global reusable object D is two and is the smallest
number, the global reusable object D will be the reference
point of this time. Since the global reusable object D is
used in the files 1 and 2 as illustrated in Fig. 14, the files
1 and 2 will be arranged so that the file 2 is processed
after the file 1 or vice versa. Accordingly, although the
print order has been temporarily determined as either file
1 → 3 → 2 or file 3 → 1 → 2 according to the process in
step S1403, the print order will be finally determined as
file 3 → 1 → 2 according to step S1404.
[0198] Since the global reusable objects A and B are
used in all files, the print order of the files is not changed
by such objects. In the illustration in Fig. 15, if the left
side of the arrow (not rearranged) is compared with the
right side (rearranged according to the generated global
reusable object life time table), it can be seen that the
global reusable object C is not included in the file 2. This
is because the global reusable object C is deleted by the
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object management unit 193 when the print output of the
file 1 is completed.
[0199] According to the present embodiment, the life
time of the global reusable objects is reduced by rear-
ranging the print order of the files according to the use
order of the global reusable objects. Accordingly, the al-
located region of memory can be reduced and perform-
ance can be improved.
[0200] According to the first exemplary embodiment,
a print job is divided into files and then, according to the
use order of the global reusable objects, the print order
of the files is rearranged. According to a second exem-
plary embodiment of the present invention, the global
reusable objects are set again according to the use order
of the reusable objects, and the print order of the records
is rearranged accordingly.
[0201] Fig. 18 is a flowchart illustrating an example of
a job processing procedure by the image forming appa-
ratus according to the present embodiment. Processing
in steps S1601 to S1613 are executed by the MFP control
unit 15 when a PPML job is submitted by a driver running
on the host computer 2 or a submission tool. As described
above, the MFP control unit 15 includes hardware re-
sources such as a CPU, a ROM, and a RAM as well as
software resources.
[0202] In step S1601, the input job management unit
151 receives a PPML job from the host computer 2. In
step S1602, the job generation unit 154 generates a job
ticket using the received PPML job and stores the gen-
erated job ticket in the memory 16a.
[0203] In step S1603, the output job management unit
181 acquires the maximum number of subset finishing
operations set in the MFP 1. The maximum number is
stored in the memory 16 in advance.
[0204] In step S1604, the output job control unit 182
extracts the total number of setting operations described
in the job ticket. Before the extraction, the job analysis
unit 183, the binder analysis unit 184, the document anal-
ysis unit 185, and the page analysis unit 186 analyze the
generated job ticket.
[0205] In step S1605, the job division unit 191 deter-
mines whether the total number of the setting operations
described in the job ticket is greater than the maximum
number of the subset finishing operations that can be set
for the MFP 1. If the job division unit 191 determines that
the total number of setting operations is greater than the
maximum number of the subset finishing operations
(YES in step S1605), the process proceeds to step
S1606.
[0206] In step S1606, the job division unit 191 divides
the job into files according to the maximum number of
setting operations of the MFP 1 and the use order of the
reusable objects. In step S1607, the job regeneration unit
192 defines a reusable object which can be commonly
used among the files as a global reusable object. In step
S1608, the print order of each file is rearranged according
to the use order of the global reusable object.
[0207] In step S1609, the job regeneration unit 192

generates the global reusable object life time table, which
includes information of the files that include the global
reusable object (i.e., the first file and the last file that
include the global reusable object). Further, the object
management unit 193 manages the life time table illus-
trated in Fig. 14 that includes information of the object
life time and that is generated by the job regeneration
unit 192. The table is stored in the memory 16.
[0208] In step S1610, each file generated by the job
regeneration unit 192 is converted (RIPped) by the image
processing/RIP unit 17 into printable raster data and sub-
sequently stored in the memory 16b together with image
information of the corresponding page. Timing of printing
of the raster data stored in the memory 16b is scheduled
by the device management unit 188. The data is output
to the printer 21 to be printed.
[0209] In step S1611, the object management unit 193
refers to the global reusable object life time table and
determines whether the global reusable object used in a
file is to be used again in a subsequent file. If the object
management unit 193 determines that the global reusa-
ble object is not to be used again in a subsequent file
(NO in step S1611), the process proceeds to step S1612.
In step S1612, the object management unit 193 deletes
the global reusable object which is not to be used again
from the memory 16b.
[0210] In step S1613, the MFP control unit 15 deter-
mines whether the printing of the files is completed. If the
MFP control unit 15 determines that the printing is com-
pleted (YES in step S1613), then the process ends. If the
MFP control unit 15 determines that the printing is not
yet completed (NO in step S1613), then the process re-
turns to step S1610 and the print processing is repeated.
[0211] On the other hand, if the job division unit 191
determines that the total number of the setting operations
is not greater than the maximum number of the subset
finishing operations (NO in step S1605), then the process
proceeds to step S1610. Since the division processing
of the job into files is not necessary, the image process-
ing/RIP unit 17 converts the object included in the job
into printable raster data (performs RIP). Then, the raster
data converted by the image processing/RIP unit 17 is
stored in the memory 16b together with image informa-
tion of the corresponding page. After then, according to
the print timing scheduled by the device management
unit 188, the data is output from the printer 21. Details of
the job processing performed in step S1606 will be de-
scribed in detail below.
[0212] Fig. 19 illustrates rearrangement processing of
a print job by the image forming apparatus according to
the present embodiment. The present embodiment is dif-
ferent from the first exemplary embodiment as the print
order of the records is rearranged according to the use
order of the reusable object performed in step S1608.
[0213] The example illustrated in Fig. 19 is a case
where the maximum number of the subset finishing op-
erations is set to 5 (5 records) and the print job is divided
into files accordingly.
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[0214] The state of the files on the left side of the arrow
in Fig. 19 illustrates a case where the files are printed
without the implementation of the print order rearrange-
ment processing. Out of the reusable objects A to F, the
objects A to D are defined as the global reusable objects.
[0215] For this reason, the number of the setting op-
erations for the global reusable objects used among files
is increased and, accordingly, the used memory region
is increased. Further, although the global reusable object
C is used only in the files 1 and 3, it also remains in the
file 2. Thus, unnecessary memory region is used.
[0216] According to the present embodiment, in order
to effectively use the memory resources of the image
forming apparatus, the change processing of the print
order will be performed as described below.
[0217] Fig. 20 is a flowchart illustrating an example of
a job processing procedure by the image forming appa-
ratus according to the present embodiment. The file print
order rearrangement processing is performed by the job
division unit 191 and the job regeneration unit 192.
[0218] When a PPML job is submitted by a driver run-
ning on the host computer 2 or a submission tool, each
processing in steps S1801 to S1805 in the flowchart is
executed by the MFP control unit 15. Further, as de-
scribed above, the MFP control unit 15 includes hardware
resources such as a CPU, a ROM, and a RAM as well
as software resources.
[0219] In step S1801, the job division unit 191 performs
reference point determination processing used for deter-
mining a record that can be a reference point for the di-
vision processing. According to the present embodiment,
as illustrated in Fig. 19, the reference point is described
as "reusable object A, record 1".
[0220] In step S1802, the job regeneration unit 192
adds the determined record of the reference point to a
file. In Fig. 19, the record 1 is added to file 1 as a division-
completed file, and the result is stored in the memory 16b.
[0221] In step S1803, the object management unit 193
acquires information from the job regeneration unit 192
that the reusable objects used for the reference point
record are the reusable objects A and F. Then, the object
management unit 193 stores the acquired reusable ob-
jects in the memory 16b as the reusable objects to be
used in another file and manages the stored reusable
objects. In this way, the reusable objects used in common
among the additional records can be managed.
[0222] In step S1804, the rearrangement unit 1502 de-
termines whether the number of the extracted records is
equal to or greater than the number of the records of the
PPML job ("5" in this case) . If the rearrangement unit
1502 determines that the number of the extracted records
is equal to or greater than 5, since the arrangement of
the records to the files is completed (YES in step S1804),
the division processing ends.
[0223] On the other hand, if the rearrangement unit
1502 determines that the number of the extracted records
is smaller than 5, since the arrangement of the records
to the files is not yet completed (NO in step S1804), the

process proceeds to step S1805. In step S1805, the job
regeneration unit 192 performs search processing and
determines a record to be used in the file. Details of the
search processing will be described referring to Fig. 21
below.
[0224] Fig. 21 is a flowchart illustrating an example of
a job processing procedure by the image forming appa-
ratus according to the present embodiment. The flow-
chart provides detailed description of the record search
processing in step S1805 in Fig. 20. When a PPML job
is submitted by a driver running on the host computer 2
or a submission tool to the MFP 1, each step in steps
S1901 to S1910 in the flowchart is executed by the MFP
control unit 15. Further, as described above, the MFP
control unit 15 includes hardware resources such as a
CPU, a ROM, and a RAM as well as software resources.
[0225] In step S1901, the acquisition unit 1501 ac-
quires the number of extraction-completed objects N that
is currently extracted from the object management unit
193. In step S1902, the extraction unit 1503 determines
whether the number of the extraction-completed objects
N equals "0". At this stage, as illustrated in Fig. 19, since
the reusable objects A and F are the extraction-complet-
ed objects, the number of the extraction-completed ob-
jects N is 2. Thus, the extraction unit 1503 determines
that the number of the extraction-completed objects N is
not "0" (NO in step S1902), and the process proceeds to
step S1903.
[0226] In step S1903, the extraction unit 1503 search-
es whether a record that uses only the extracted reusable
objects A and F exists. If such a record is detected by
the extraction unit 1503 (YES in step S1903), the process
proceeds to step S1904. In step S1904, the insertion unit
1504 adds the record to the file.
[0227] If the reference record is record 1 in Fig. 19, a
record that satisfies such a condition is not detected (NO
in step S1903), and the process proceeds to step S1907.
[0228] In step S1907, the extraction unit 1503 sub-
tracts "1" from the number of the extraction-completed
objects N and obtain "1". Then the process returns to
step S1902.
[0229] After the record is added to the file by the inser-
tion unit 1504 in step S1904, then in step S1905, the
extraction unit 1503 determines whether the total number
of the subset finishing operations of all the records in-
cluded in the file is greater than the maximum number of
the subset finishing operations set in the MFP 1. If the
extraction unit 1503 determines that the total number of
the subset finishing operations of all the records is greater
than the maximum number of the subset finishing oper-
ations (YES in step S1905), the process proceeds to step
S1906.
[0230] In step S1906, the job regeneration unit 192
generates a new file (a next file 2) . In step S1907, the
extraction unit 1503 subtracts "1" from the number of the
extraction-completed objects N, and the process returns
to step S1902.
[0231] On the other hand, in step S1905, if the extrac-
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tion unit 1503 determines that the total number of the
subset finishing operations does is not greater than the
maximum number of the subset finishing operations (NO
in step S1905), the process proceeds to step S1907. In
step S1907, the extraction unit 1503 subtracts "1" from
the number of the extraction-completed objects N and
obtain "1". Then, the process returns to step S1902 and
an object that is to be included in the file is searched.
[0232] Since the number of the extraction-completed
objects N is currently "1", the process proceeds to step
S1903. In step S1903, a record that includes only one
record, which is either the extraction-completed object A
or F, is searched. Since the extraction unit 1503 is unable
to detect a record that satisfies such a condition (NO in
step S1903), the process proceeds to step S1907. In step
S1907, the number of the extraction-completed objects
N will be "0", and the process returns to step S1902.
[0233] In step S1902, the extraction unit 1503 deter-
mines that the number of the extraction-completed ob-
jects N is "0", and the process proceeds to step S1908.
[0234] If the number of the extraction-completed ob-
jects N is "0", it means that all the records that include
only the extraction-completed objects are extracted. In
step S1908 and later, extraction processing of a record
including an extraction-completed object will be per-
formed.
[0235] Thus, in step S1908, the extraction unit 1503
determines whether a record including at least one of the
extraction-completed objects A and F is detected. In this
case, as illustrated in Fig. 19, record 4 includes the ex-
traction-completed object A. Thus, in step S1908, the
extraction unit 1503 determines that a record including
one of the extraction-completed objects A and F is de-
tected (YES in step S1908), and the process proceeds
to step S1909.
[0236] In step S1909, the extraction unit 1503 sets the
detected record 4 as a new reference point, and then the
process ends. The process then proceeds to step S1802
in Fig. 20.
[0237] In step S1908, if the extraction unit 1503 deter-
mines that a record including one of the extraction-com-
pleted objects A and F is not detected (NO in step S1908),
the process proceeds to step S1910.
[0238] In step S1910, the insertion unit 1504 deter-
mines the next record as a new reference point, and then
the process ends. The process then proceeds to step
S1802 in Fig. 20.
[0239] According to the case described above, in step
S1802 in Fig. 20, the record 4 is newly added to the file.
In step S1803, the object management unit 193 stores
and manages the reusable objects A and C used in the
record 4 as the reusable objects to be used in the current
file.
[0240] At this time, the records in the file 1 managed
by the object management unit 193 are the records 1 and
4. Thus, the reusable objects will be in a state shown by
the first file 1 illustrated on the right side of the arrow in
Fig. 19 including the extracted reusable objects A, F, and

C.
[0241] Similarly, by performing the division processing
including the rearrangement of the records illustrated in
Figs. 20 and 21, the files shown on the right side of the
arrow in Fig. 19 are obtained. In other words, the first file
including five records (i.e., records 1, 4, 12, 5, and 11)
and the second file including five records (i.e., records
9, 3, 6, 10, and 13) are obtained.
[0242] Similarly, the third file including five records (i.e.,
records 14, 15, 2, 7, and 8) are obtained.
[0243] Further, the print order rearrangement process-
ing according to the use order of the global reusable ob-
jects described in the first exemplary embodiment is per-
formed for the files and the global reusable objects. How-
ever, the arrangement of the files and the global reusable
objects is unchanged even if the rearrangement process-
ing is applied in the case of the second exemplary em-
bodiment.
[0244] According to the first exemplary embodiment,
since the job is not divided considering the use order of
the reusable objects, the number of the global reusable
objects used in the files after the job is divided into the
files is not considered. Thus, the memory resources are
wasted by the objects that are set and kept as global
reusable objects.
[0245] However, as described in the second exempla-
ry embodiment, by performing the division processing
according to the use order of the reusable objects, three
global reusable objects (A, B, and F) are set in the second
exemplary embodiment while four global reusable ob-
jects (A, B, C, and D) are set in the first exemplary em-
bodiment. Thus, printing can be performed by setting only
three global reusable objects according to the second
exemplary embodiment.
[0246] According to the present embodiment, the
number of the global reusable objects is reduced by re-
arranging the print order of the records according to the
use order of the global reusable objects. Accordingly, the
allocated region of memory can be reduced and perform-
ance can be improved.
[0247] According to the first and the second exemplary
embodiments, the division processing is performed when
the number of the subsequent stage processing opera-
tions set for a PPML job is greater than the maximum
number of the subset finishing operations of the MFP.
Further, according to the first and the second exemplary
embodiments, performance of the print processing of the
image forming apparatus is improved by redefining the
reusable objects as global reusable objects and rear-
ranging the print order.
[0248] However, regardless of the division processing,
by rearranging the print order of the records according
to the use order of the reusable objects, the period of
time the memory is used can be reduced and perform-
ance can be improved. Rearrangement processing of the
print order of records according a third exemplary em-
bodiment of the present invention will now be described
referring to Figs. 22 and 23.
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[0249] Fig. 22 illustrates a memory state when a job is
processed by the image forming apparatus according to
the present embodiment. Fig. 22 includes a correspond-
ence table of reusable objects used in records and the
period of time the memory is used by the reusable ob-
jects.
[0250] In Fig. 22, the left side of the arrow illustrates
an output example without the implementation of the re-
arrangement of the print order of the records. The first
record in which the reusable object A is used is record 1
and the last record is record 13. Thus, the reusable object
A needs to be stored in the memory 16b until the printing
of the record 13 is completed.
[0251] Further, the first record in which the reusable
object B is used is record 2 and the last record it is used
is record 15. Thus, the reusable object B needs to be
stored in the memory 16b until the printing of the record
15 is completed.
[0252] As described above referring to the PPML job
structure illustrated in Fig. 12, declaration of the reusable
object of the PPML job is performed.
[0253] When the MFP 1 receives the PPML job, it per-
forms RIP of the declared reusable object.
[0254] Thus, when the acquisition unit 1501 of the job
regeneration unit 192 calculates the life time of each re-
usable object, a rasterized image of each reusable object
is generated from the record 1.
[0255] Thus, if the objects are printed without consid-
eration of the life time, the life time of the reusable objects
will be 13 record sections for the reusable object A, 15
for the object B, 12 for the object C, 10 for the object D,
8 for the object E, and 2 for the object F. Consequently,
the total life time will be 60 record sections.
[0256] Next, the record rearrangement processing of
the present embodiment will be described referring to
Fig. 23.
[0257] Fig. 23 is a flowchart illustrating an example of
a job processing procedure by the image forming appa-
ratus according to the present embodiment. The flow-
chart illustrates an example of a record rearrangement
processing procedure performed by the job regeneration
unit 192. Processing in steps S2101 to S2106 is executed
by the job regeneration unit 192 controlled by the MFP
control unit when a PPML job is submitted by a driver
running on the host computer 2 or a submission tool. As
described above, the MFP control unit 15 includes hard-
ware resources such as a CPU, a ROM, and a RAM as
well as software resources.
[0258] In step S2101, the acquisition unit 1501 of the
job regeneration unit 192 acquires the number of times
each reusable object is referenced. According to the case
illustrated in Fig. 22, since the reusable object A is used
in records 1, 4, 9, 12, and 13, the number of times of
reference is five. Similarly, the number of times of refer-
ence for other reusable objects is obtained. Accordingly,
the number of times of reference of the reusable object
B is five, the objects C and D is four, and the objects E
and F is two.

[0259] In step S2102, the acquisition unit 1501 extracts
the reusable object having the smallest number of times
of reference as a reference point. In this case, since the
number of times of reference of the reusable objects E
and F is two and the smallest, the reference point may
be either the reusable object E or F. This time, however,
the reference point is temporarily determined as the re-
usable object E.
[0260] In step S2103, the extraction unit 1503 extracts
a record that includes only the reusable object E being
the reference point. Then, according to the example il-
lustrated in Fig. 22, record 8 is extracted.
[0261] In step S2104, the extraction unit 1503 extracts
a record that includes the reusable object E. According
to the example illustrated in Fig. 22, record 7 is extracted.
[0262] Since the record 7 includes the reusable object
B which is used in other records, in step S2105, the ex-
traction unit 1503 adds the reusable object B to the list
of the extraction-completed objects.
[0263] In step S2106, the extraction unit 1503 deter-
mines whether processing of all the records is completed.
If the extraction unit 1503 determines that processing of
all the records is completed (YES in step S2106), the
process ends.
[0264] On the other hand, in step S2106, if the extrac-
tion unit 1503 determines that processing of all the
records is not yet completed (NO in step S2106), the
process returns to step S2103.
[0265] In step S2103, a record that includes only the
extracted reusable object B is extracted. In this case,
records 14 and 15 are extracted. Next, in step S2104,
the extraction unit 1503 extracts a record that includes
the reusable object B. Accordingly, records 2 and 13 are
extracted.
[0266] In this case, since the record 2 includes the re-
usable object F as well as the reusable object B, in step
S2105, the extraction unit 1503 adds the reusable object
F to the list of the extraction-completed objects, and then
extracts the record 1 that uses the reusable object F.
[0267] If the record rearrangement is performed in this
way, the print order illustrated on the right side of the
arrow in Fig. 22 is determined. According to this example,
the life time of the reusable objects is 10 record sections
for the reusable object A, 6 for the object B, 12 for the
object C, 15 for the object D, 2 for the object E, and 7 for
the object F. Thus, the total number of the record sections
will be 52.
[0268] According to the present embodiment, since the
total number of the records sections before the rear-
rangement processing is 60, it is understood that the re-
arrangement processing has been effective in reducing
8 record sections of the life time of the reusable objects.
[0269] Fig. 24 is a memory map of a storage medium
configured to store various types of data processing pro-
grams which can be read out by the image forming ap-
paratus according to an exemplary embodiment of the
present invention.
[0270] According to one aspect of the present inven-
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tion, the life time of the global reusable objects is reduced
by rearranging the print order of the files according to the
use order of the global reusable objects. Accordingly, the
region of the memory allocated for the objects can be
reduced.
[0271] According to another aspect of the present in-
vention, the number of the global reusable objects is re-
duced by rearranging the print order of the records ac-
cording to the use order of the global reusable objects.
Accordingly, the region of the memory allocated for the
objects can be reduced.
[0272] According to still another aspect of the present
invention, by rearranging the print order of the records
and reducing the life time of the reusable objects, the
period of time the memory allocated for the objects is
used can be reduced.
[0273] Aspects of the present invention can also be
realized by a computer of a system or apparatus (or de-
vices such as a CPU or MPU) that reads out and executes
a program recorded on a memory device to perform the
functions of the above-described embodiment (s), and
by a method, the steps of which are performed by a com-
puter of a system or apparatus by, for example, reading
out and executing a program recorded on a memory de-
vice to perform the functions of the above-described em-
bodiment(s). For this purpose, the program is provided
to the computer for example via a network or from a re-
cording medium of various types serving as the memory
device (e.g., computer-readable medium) .
[0274] A further embodiment of the present invention
provides a computer-readable recording medium that
stores a computer program which causes a device to
function as an information processing apparatus accord-
ing to claim 1.
[0275] While the present invention has been described
with reference to exemplary embodiments, it is to be un-
derstood that the invention is not limited to the disclosed
exemplary embodiments.

Claims

1. An image forming apparatus (1) for receiving and
processing a print job which designates subsequent
stage processing, the image forming apparatus com-
prising:

acquisition means configured to acquire a
number of subsequent stage processing oper-
ations designated by the print job;
division means (191) configured to divide the
print job into a plurality of files, in a case where
the number of subsequent stage processing op-
erations acquired by the acquisition means ex-
ceeds a threshold;
definition means (192) configured to define an
object, which is a print data element, used by at
least two of said files as a reusable object;

storage means (16) configured to store life time
information of the defined reusable object,
wherein the life time information is information
indicating a number of files that use the reusable
object;
deletion means configured to delete the reusa-
ble object based on the stored life time informa-
tion; and
rearrangement means configured to rearrange
a print order of the divided files according to a
use order of the reusable object by each of the
divided files.

2. The image forming apparatus according to claim 1,
further comprises:
maximum number acquisition means (181) config-
ured to acquire a maximum number of subsequent
stage processing operations which can be set by the
image forming apparatus as the threshold.

3. The image forming apparatus according to claim 1,
wherein the rearrangement means (1502) compris-
es:

reference number acquisition means (1501)
configured to acquire a number of times the re-
usable object is referenced from each of the
files, and
reference point determination means (1501)
configured to determine as a reference point a
file using the reusable object referenced the
least number of times,
wherein the rearrangement means (1502) is
configured to rearrange the print order so that
the file determined as the reference point is at
the top of the print order.

4. The image forming apparatus according to any pre-
ceding claim, wherein the division means is config-
ured to divide the print job according to the use order
of the reusable object.

5. The image forming apparatus according to any one
of claims 2 to 4, wherein the storage means is con-
figured to store a start point, an end point and a use
period of the reusable object in a file.

6. A job processing method for an image forming ap-
paratus for receiving and processing a print job which
can designate subsequent stage processing, the
method comprising the steps of:

acquiring a number of subsequent stage
processing operations designated by the print
job;
dividing (S1106) the print job into a plurality of
files, in a case where the number of subsequent
stage processing operations acquired by the ac-
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quisition means exceeds a threshold; and
defining (S1107) an object, which is a print data
element, used by at least two of said files as a
reusable object;
storing life time information of the defined reus-
able object, wherein the life time information is
information indicating a number of files that use
the reusable object;
deleting the reusable object based on the stored
life time information; and
rearranging a print order of the divided files ac-
cording to a use order of the reusable object by
each of the divided files.

7. The method according to claim 6 , further compris-
ing:
a maximum number acquisition step (S1103, S1603)
of acquiring a maximum number of subsequent
stage processing operations which can be set by the
image forming apparatus as the threshold.

8. The method according to claim 6, wherein the rear-
ranging step comprises:

a reference number acquisition step (S1401,
S2101) of acquiring a number of times the reus-
able object is referenced from each of the files,
and
a determining step (S1402, S2102) of determin-
ing as a reference point a file using the reusable
object referenced the least number of times,
wherein the rearranging step (S1403) rearrang-
es the print order so that the file determined as
the reference point is at the top of the print order.

9. The method according to any one of claims 6 to 8,
wherein the dividing step (S1606) divides the print
job according to the use order of the reusable object.

10. The method according to any one of claims 6 to 9,
wherein the storing step stores a start point, an end
point and a use period of the reusable object in a file.

11. A program which, when run on a device, causes the
device to act as an image processing apparatus ac-
cording to any one of claims 1 to 5.

Patentansprüche

1. Bilderzeugungsvorrichtung (1) zum Empfangen und
Verarbeiten eines Druckauftrags, der nachfolgende
Verarbeitungen bestimmt, wobei die Bilderzeu-
gungsvorrichtung umfasst:

eine Erfassungseinrichtung, die konfiguriert ist,
eine Anzahl durch den Druckauftrag bestimmter
nachfolgender Verarbeitungsschritte zu erfas-

sen;
eine Teilungseinrichtung (191), die konfiguriert
ist, den Druckauftrag in mehrere Dateien aufzu-
teilen, falls die durch die Erfassungseinrichtung
erfasste Anzahl nachfolgender Verarbeitungen
einen Schwellenwert überschreitet;
eine Definitionseinrichtung (192), die konfigu-
riert ist, ein von mindestens zwei dieser Dateien
verwendetes Objekt, das ein Druckdatenele-
ment ist, als wiederverwendbares Objekt zu de-
finieren;
eine Speichereinrichtung (16), die konfiguriert
ist, Information über die Lebensdauer des defi-
nierten wiederverwendbaren Objekts zu spei-
chern, wobei die Information über die Lebens-
dauer Information über eine Anzahl Dateien, die
das wiederverwendbare Objekt verwenden, ist;
eine Löscheinrichtung, die konfiguriert ist, das
wiederverwendbare Objekt basierend auf der
gespeicherten Information über die Lebensdau-
er zu löschen; und
eine Neuanordnungseinrichtung, die konfigu-
riert ist, eine Druckreihenfolge der geteilten Da-
teien entsprechend einer Reihenfolge, in der
das wiederverwendbare Objekt durch jede der
geteilten Dateien verwendet wird, neu anzuord-
nen.

2. Bilderzeugungsvorrichtung nach Anspruch 1, ferner
umfassend:
eine Höchstzahlerfassungseinrichtung (181), die
konfiguriert ist, eine Höchstzahl nachfolgender Ver-
arbeitungsschritte zu erfassen, die durch die Bilder-
zeugungsvorrichtung als der Schwellenwert festge-
legt werden kann.

3. Bilderzeugungsvorrichtung nach Anspruch 1, wobei
die Neuanordnungseinrichtung (1502) umfasst:

eine Referenzzahlerfassungseinrichtung
(1501), die konfiguriert ist, von jeder der Dateien
zu erfassen, wie oft auf das wiederverwendbare
Objekt Bezug genommen wird, und
eine Referenzpunkterfassungseinrichtung
(1501), die konfiguriert ist, als Referenzpunkt ei-
ne Datei zu bestimmen, die das wiederverwend-
bare Objekt, auf das Bezug genommen wird, am
seltensten verwendet,
wobei die Neuanordnungseinrichtung (1502)
konfiguriert ist, die Druckreihenfolge so zu än-
dern, dass die als Referenzpunkt bestimmte Da-
tei in der Druckreihenfolge an erster Stelle steht.

4. Bilderzeugungsvorrichtung nach einem der vorher-
gehenden Ansprüche, wobei die Teilungseinrich-
tung konfiguriert ist, den Druckauftrag entsprechend
der Reihenfolge, in der das wiederverwendbare Ob-
jekt verwendet wird, zu teilen.
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5. Bilderzeugungsvorrichtung nach einem der Ansprü-
che 2 bis 4, wobei die Speichereinrichtung konfigu-
riert ist, einen Anfangszeitpunkt, einen Endzeit-
punkt, und einen Verwendungszeitraum des wieder-
verwendbaren Objekts in einer Datei zu speichern.

6. Auftragsverarbeitungsverfahren für eine Bilderzeu-
gungsvorrichtung zum Empfangen und Verarbeiten
eines Druckauftrags, der nachfolgende Verarbeitun-
gen bestimmen kann, wobei das Verfahren die fol-
genden Schritte umfasst:

Erfassen einer Anzahl durch den Druckauftrag
bestimmter nachfolgender Verarbeitungsschrit-
te;
Aufteilen (S1106) des Druckauftrags in mehrere
Dateien, falls die durch die Erfassungseinrich-
tung erfasste Anzahl nachfolgender Verarbei-
tungen eine Schwelle überschreitet; und
Definieren (S1107) eines von mindestens zwei
dieser Dateien verwendetes Objekts, das ein
Druckdatenelement ist, als wiederverwendba-
res Objekt;
Speichern von Information über die Lebensdau-
er des definierten wiederverwendbaren Ob-
jekts, wobei die Information über die Lebens-
dauer Information über eine Anzahl Dateien ist,
welche das wiederverwendbare Objekt verwen-
den;
Löschen des wiederverwendbaren Objekts ba-
sierend auf der gespeicherten Information über
die Lebensdauer; und
Neuanordnen einer Druckreihenfolge der geteil-
ten Dateien entsprechend einer Reihenfolge, in
der das wiederverwendbare Objekt durch jede
der geteilten Dateien verwendet wird.

7. Verfahren nach Anspruch 6, ferner umfassend: ei-
nen Höchstzahlerfassungsschritt (S1103, S1603)
des Erfassens einer Höchstzahl nachfolgender Ver-
arbeitungsschritte, die durch die Bilderzeugungsvor-
richtung als der Schwellenwert festgelegt werden
kann.

8. Verfahren nach Anspruch 6, wobei der Neuanord-
nungsschritt umfasst:

einen Referenzzahlerfassungsschritt (S1401,
S2101) des Erfassens, wie oft auf das wieder-
verwendbare Objekt Bezug genommen wird,
von jeder der Dateien, und
einen Bestimmungsschritt (S1402, S2102) des
Bestimmens einer Datei als Referenzpunkt, die
das wiederverwendbare Objekt, auf das Bezug
genommen wird, am seltensten verwendet,
wobei im Neuanordnungsschritt (S1403) die
Druckreihenfolge so geändert wird, dass die als
Referenzpunkt bestimmte Datei in der Druckrei-

henfolge an erster Stelle steht.

9. Verfahren nach einem der Ansprüche 6 bis 8, wobei
im Teilungsschritt (S1606) der Druckauftrag ent-
sprechend der Reihenfolge, in der das wiederver-
wendbare Objekt verwendet wird, aufgeteilt wird.

10. Verfahren nach einem der Ansprüche 6 bis 9, wobei
im Speicherschritt ein Anfangszeitpunkt, ein End-
zeitpunkt, und ein Verwendungszeitraum des wie-
derverwendbaren Objekts in einer Datei gespeichert
wird.

11. Programm, das bei Ausführen auf einer Vorrichtung
die Vorrichtung veranlasst, als eine Bildverarbei-
tungsvorrichtung nach einem der Ansprüche 1 bis 5
zu arbeiten.

Revendications

1. Appareil de formation d’image (1) destiné à recevoir
et à traiter une tâche d’impression qui désigne un
traitement de stade suivant, l’appareil de formation
d’image comprenant :

un moyen d’acquisition configuré pour acquérir
un certain nombre d’opérations de traitement de
stade suivant désignées par la tâche
d’impression ;
un moyen de division (191) configuré pour divi-
ser la tâche d’impression en une pluralité de fi-
chiers, dans un cas où le nombre d’opérations
de traitement de stade suivant acquises par le
moyen d’acquisition dépasse un seuil ;
un moyen de définition (192) configuré pour dé-
finir un objet, qui constitue un élément de don-
nées d’impression, utilisé par au moins deux
desdits fichiers en tant qu’objet réutilisable ;
un moyen de stockage (116) configuré pour
stocker des informations de durée de vie de l’ob-
jet réutilisable défini, dans lequel les informa-
tions de durée de vie sont des informations in-
diquant un nombre de fichiers utilisant l’objet
réutilisable ;
un moyen de suppression configuré pour sup-
primer l’objet réutilisable sur la base des infor-
mations de durée de vie stockées ; et
un moyen de réarrangement configuré pour
réarranger un ordre d’impression des fichiers di-
visés conformément à un ordre d’utilisation de
l’objet réutilisable par chacun des fichiers divi-
sés.

2. Appareil de formation d’image selon la revendication
1, comprenant en outre :
un moyen d’acquisition de nombre maximum (181)
configuré pour acquérir un nombre maximum d’opé-
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rations de traitement de stade suivant, qui peut être
réglé par l’appareil de formation d’image en tant que
seuil.

3. Appareil de formation d’image selon la revendication
1, dans lequel le moyen de réarrangement (1502)
comprend :

un moyen d’acquisition de numéro de référence
(1501) configuré pour acquérir un nombre de
fois où il est fait référence à l’objet réutilisable à
partir de chacun des fichiers, et
un moyen de détermination de point de référen-
ce (1501) configuré pour déterminer, en tant que
point de référence, un fichier utilisant l’objet réu-
tilisable auquel il a été fait référence le plus petit
nombre de fois,
dans lequel le moyen de réarrangement (1502)
est configuré pour réarranger l’ordre d’impres-
sion de façon que le fichier déterminé comme
étant le point de référence se trouve en tête de
l’ordre d’impression.

4. Appareil de formation d’image selon l’une quelcon-
que des revendications précédentes, dans lequel le
moyen de division est configuré pour diviser la tâche
d’impression en fonction de l’ordre d’utilisation de
l’objet réutilisable.

5. Appareil de formation d’image selon l’une quelcon-
que des revendications 2 à 4, dans lequel le moyen
de stockage est configuré pour stocker un point de
début, un point de fin et une période d’utilisation de
l’objet réutilisable dans un fichier.

6. Procédé de traitement de tâche destiné à un appareil
de formation d’image pour recevoir et traiter une tâ-
che d’impression qui désigne un traitement de stade
suivant, le procédé comprenant les étapes consis-
tant à :

acquérir un nombre d’opérations de traitement
de stade suivant désignées par la tâche
d’impression ;
diviser (S1106) la tâche d’impression en une
pluralité de fichiers, dans un cas où le nombre
d’opérations de traitement de stade suivant ac-
quis par le moyen d’acquisition dépasse un
seuil ; et
définir (S1107) un objet, qui constitue un élé-
ment de données d’impression, utilisé par au
moins deux desdits fichiers en tant qu’objet
réutilisable ;
stocker des informations de durée de vie de l’ob-
jet réutilisable défini, dans lequel les informa-
tions de durée de vie sont des informations in-
diquant un nombre de fichiers utilisant l’objet
réutilisable ;

supprimer l’objet réutilisable sur la base des in-
formations de durée de vie stockées ; et
réarranger un ordre d’impression des fichiers di-
visés conformément à un ordre d’utilisation de
l’objet réutilisable par chacun des fichiers divi-
sés.

7. Procédé selon la revendication 6, comprenant en
outre :
une étape d’acquisition de nombre maximum
(S1103, S1603) consistant à acquérir un nombre
maximum d’opérations de traitement de stade sui-
vant, qui peut être réglé par l’appareil de formation
d’image en tant que seuil.

8. Procédé selon la revendication 6, dans lequel l’étape
de réarrangement comprend :

une étape d’acquisition de numéro de référence
(S1401, S2101) consistant à acquérir un nom-
bre de fois où il est fait référence à l’objet réuti-
lisable à partir de chacun des fichiers, et
une étape de détermination (S1402, S2102)
consistant à déterminer, en tant que point de
référence, un fichier utilisant l’objet réutilisable
auquel il est fait référence le plus petit nombre
de fois,
dans lequel l’étape de réarrangement (S1403)
réarrange l’ordre d’impression de façon que le
fichier déterminé comme étant le point de réfé-
rence se trouve en tête de l’ordre d’impression.

9. Procédé selon l’une quelconque des revendications
6 à 8, dans lequel l’étape de division (S1606) divise
la tâche d’impression en fonction de l’ordre d’utilisa-
tion de l’objet réutilisable.

10. Procédé selon l’une quelconque des revendications
6 à 9, dans lequel l’étape de stockage stocke un
point de début, un point de fin et une période d’utili-
sation de l’objet réutilisable dans un fichier.

11. Programme qui, lorsqu’il est exécuté sur un dispo-
sitif, amène le dispositif à jouer le rôle d’un appareil
de traitement d’image selon l’une quelconque des
revendications 1 à 5.
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